Aoz
Arrangengnt for abtai ni n co delfle Q -I | ke magnetic record carrﬁ%r
record carrier obtai ned s arrangenent and reproduci ng
devi ce for reprodu0| ng th The invention relates to an

arr angenent fg,q 33 ng I | kg magnetic record carri €6$02.1992 -
conpri sing digi i n ormati on, for exarrpl e d| gital audio information,

recorded on an %n@ %‘/ﬂéc a5 QRSero’
contiguous trac runﬁtl ﬁé%P%ﬁT‘“ grt o (ﬁ‘gﬁsd%)@é?#%% on the rerg’o a?arr?eerr
i n which traclobtaired b gears! ofi thé arrmgenmnt |amdrnepmddeidg detiee ifod reproducing thei ng
recorded in tngsitré%glﬁéﬁgn t he atrel E I;A g’f‘ Enfgu T YRy thpt the record
carrier is to rted in I-gn for r oduci ng the
digital information froma tradﬁa‘fs‘i”ﬁ’é‘mA Q?ﬁfg an ¢ AR Péde}tf d carrier is
to be transported in a second cm%"(“F‘@ﬁg{ﬂopﬁﬁﬁgtﬂ"'tg&aggf +s} direction for
reproduci ng the digital inforngld Eavingl§) apg ciFolf R “siHe, which
arrangenent conprises recording dedsadtor :pagsdr-dintp R dfgifal infornation
in the tracks on the Arand B si{®esTE U RBCEIRTI..on..l.i.kew.se....pl ates to a
record carrier obtained by nmepeSnwntionFelafes 364 APk en?é?ﬁf&xootﬁmhﬁigr%tﬂwg
device for reprodu0|ng the record carrier. In the case of digital

i nformation, itapentike magnetigaecasd carriess gomprising digital infermation ofor examplecdigijal

apserved her ?;aﬂg‘é&@fq?maﬁbé’h%b%% A BnE s §ieB RN AR CRlprSe oAbl
exanpl e, for thérecantguduetacks ginhitlg innbagitudiriad diredtionoh therrseordl cdiriprtinlwhich
audio information i s concerned, is known in the form of _consumer eﬂps&rrent :

with whi ch Ror@ckethsrdigitel information isecorderh the informatiancbeing: racended ip, cksal
duplicating eqy REalind'Bldediih %GcIPEW ﬁctﬂit%g 1écor® tabrief id iﬁé%ﬁ%&atﬁgﬁe

produced. In this context one may k of record carriers o

as descri bed idirectien fortrbprodﬁcmg Idle @lgitalahfdhmtlomlfromjalltmbk Io;l the Av¥idécamd the,
Focal Press, 1988 apt.er nmore speci fical|l Chapter.9..20 o

595- 350, Aot HEFORS GBI if 1o b FanREel at o, sacad, direich BpBosite 15 s Birection for

described in I R
ref erenced gl)l?élﬁ n ?é;gé g%?‘%r’??zﬁ%?ga?%ﬁgﬂﬂggﬁ gaéti#\éoh%flﬁgm r?tt)nregt

descri bes tl mrrrpampemmdmg‘ means foy peconding itemdigitalrinformatipr in the tpackagnahé A
for producing Ahd B S48, % ﬁu?ecn Kev r1seerrePates toa recorﬁ%EaQ/nEe'\rrr ob%a!.ligeEdTby means of the

arrangement, and to a reproducing device for reproducmg the record carrier. In the ‘case
of digital information, it may be a matter of digital audio information as aiready
_ observed hereinbefore. Altematlvely, it may also be a matter of digital data.
15 | | |
The arrangement of the type mentioned in the opening paragfaph,
for example, for the case where digital information in the form of digital audio
information is concerned, is known in the form of consumer equipment with which
home-recorded tapes may be made and in the form of professional duplicating
20 equipment with which prerecorded record carriers may be produced.
~ In this context one may think of record carriers of the SDAT type
as described in the title of "The Art of Digital Audio” by J. Watkinson, Focal Press,
1988, Chapter 9, more specifically, Chapter 9.20 on pp. 345-350. Another possibility is
the record carriers of the DCC type as described in Dutch Patent Application No.
25 90.01.038 (PHN 13.314), referenced (1) in the bibliography. The Patent Application
furthermore describes the arrangement of the type mentioned in the opening paragraph
for producing prerecorded record ca:riérs.



In the Patent Applicati %iséhegﬁ?a%m ieigbe& s given of how the duplication of

the digital audio infornma ed on a slave nediumso as to obtain
t he prerecorded record caﬂmﬂrll‘lhﬂi[ [|
t hat Pat ent ' bon t

PR 7B

espect to an optional enbodinent in
Ybed &hat t he audi o i nformat i0 rb20I992
the A and B S“tecorded sinmultaneously on the slave nedi um during
duplication. This is effect ' ri{.aln tr _.di ti t he
sl ave nmedium This neans th:ﬁ %I’%ﬂ{ %?Ph%‘u%{‘ﬁe&gﬁtié{soﬁl 1&%&%&%@&&& o]
i nformation i yupiRaReM6hentigialiatdiotinformater Rapalisdd op 4 slavemediumest 4w dbtain
which the information is read out agﬁjn at a later jnstant,  but  that

. . for
the other si dehe prerscorded recordGRITiSrs. Wih 5espees 1028 qptioaal smbodiment 4n that Paient
opposite to the di L QD ' [ ot ' t i noat a -
PRCer i nst ant NPRCCAER e 1 Besktibel el he Al ifficnallon Of 1R ‘B FBLR 11 B
and reprodust irgjordedaimsitanesustyoin ¢he siavet mediumf duringhdupication. Thisoisredfected with a

the t I des, | eadi to.the f .t t th ducti t i fi
e D Ot ok S (R Rt TECHEb s e BB
of recording hag, 8 RROuBIo iMfGHali¥n id fechitledIn ARiiReHoP EorkdiBondiINE R tHRNditeltion

provi de measures sb that the reproduction quality of the audi o informtion
repr oduced fr dmwdichcthe infermatipniie réadpous\again ariadater instant, byt Ahat for) theeatheroside, he
type nmentioned,in,the openi ragraph i .theret h hzed | hat
the arrangermer °t 6rq|§T‘i @‘BB“ W&ﬁ?ﬁﬁo@ ?ﬁﬂ%?rd&é ﬁé Pa‘i‘%?g?}igﬁéo%ﬁ%% H@ngfé&pf’{‘né& a
first markeqp dgqed hednfofiRationdis T84 buttigaiCatiaoRtepfinstdie, record carrier during
the recording of information in the track on the A side, and for _generating -
a second marker denoting t heAsramesybrthe totalctzansies characigrsticehregording and
during the rec ' f i [ ' ' : . j '

optional furt hrgﬁt%guﬂcgg P J%glogfotebég@ﬁégﬁg@i @E?A%Eltoﬁiﬂg&&ggg%c%qgﬁ thq\ﬁge%’i rst
embodi ment t helelingsogheréaet thas thehweproduction efitherinfomnatiorh fromex sidel iregrodwcedsinar e
further arranged for recording the first marker on the A side ang for
recordi ng t he -HECHIMORPRBikE1O @%t@nw dirertion g8 Jeqarding hias 2, POOFRT AUABY - t he
recording mgans is thereto coupled to an output of the nmarker signal
generator neans. In this case the markers are recorded on the record
carrier itself. In the second isababjectof thehinventioartgrevide measures $octhat the
characterized in that the. arrapngenent conpri ses_seco recordi.n ans
arranged for r@B{S’PB‘%ﬁB Quﬂlétyqurtgg a‘ﬁﬂ IE%HB%WP@%&"Q iaéé Side ?‘?yh si ng
in which a reciiplovedrri er i s acconmodated and in that an input of the

second recording neans is thereto coupled to an output of the marker signal
The recording arrangement of the type mentioned in the opening

20 paragraph is thereto characterized in that the arrangement comprises marker signal
_ generator means for generating a first marker denoting the transport direction of the

record carrier during the recording of information in the track on the A side, and for
generating a second marker denoting the transport direction of the record carrier during
the recording of information in the track on the B 'side.lTwo optional further

25 embodiments are conceivable in this respect. In the first embodiment the arrangement is
characterized in that the recording means are further arranged for recording the first
marker on the A side and for recording the second marker on the B side, and in that an
input of the recording means is thereto coupled to an output of the marker signal
generator means. In this case the markers are recorded on the.record carrier itself. In

30 the second embodiment the arrangement is further characterized in that the arrangement
comprises second recording means arranged for recofding the first and second markers
On a cassette housing in which a record carrier is accommodated and in that an input of
the second recording fneans is thereto coupled to an output of the marker signal



REPLACEMENT SHEET 1 3 N 1991 noepel RpREedreans. I n t hi s case the markers
are recorded on the cass | - optical, magnetic or mechani cal
form The invention is ba ‘um gnition that the cause for the
different. tran ract In theg fact that the magneti e}
patterns in thghﬁél@g@ carrier | ook di fferen?, so that during reprogg'tcdtzl‘icl)‘)rgl’2
~a special equalization, alil eddiaf s. By
indi cating for g'é’&@#rstﬂgﬁbypﬁidg %&%ﬁ%@%ﬁ\%@?é&‘dg? gﬁ%ﬁa{ehﬁe&éiﬁ gﬁﬁ'al

i nformation |s°§tmprmkgdetidbemmt@famay be detected in the reproducing
devi ce and the ‘equalization aﬁ_laeg_t ed accordi nglr%/. In the, fifgst enbodi)gerﬁ
the first or second marker ma ’é“’?@lﬂﬂr@@ﬁ“ﬂrp the reeaggition ?'i"ihﬁ_rc?uﬁe_ r the
exampl e, at ngicRea Raheier Hardcifisic Hes th Belict RACHE rlinkiizabilh pAREKE RS 1Y ©

recurrently recorded on the record carrier.in_ longitud nal direction. This

achi eves thas escord carrierciook differentn so has daring deprodustine acspeciak equalization is to be
| ongitudinal direction of a.record.carrier side, the.narker. an he

det ect ed, | so t HiFd IBF GRPenSaing ot difarencss. B3 ificptink foF Satt pie B el of markers
preferably the;f yhsidifpsors Meigitdlanfopmaict B resuréd] Ghese tharkers il bé\detesteBin
sides. This achieves that when reproducing, for exanple, the A’'side, both

the first and skecreprodueing dedcerand the equalization adapted aceordinglysecond marker is
al ready known to the reproducjn i t : rse
function for changing to repr@d@gﬁﬁ%tné@?o@ﬁ%&éhgﬁ%r&%ﬁ?’@?‘%@%%ﬁ’e
proper equaliQz abdofied BAYhE ecord odreier,Clor lexample, avehe beginaing ofche Ador Biside. of
the B side has.comenced, so that a very fast autoreverse operation can be

realised. For if the second nBieferablys thegnatkersare Jequrregtly decasdes.on Hie seordne

A side, during the. au

R t+ . il i < e
made to reproduction .c??gﬁtgﬁﬂedg&g@rﬁs%ﬂgéﬂl%% éghlége @gﬁﬁﬁﬁﬁt e second
mar ker recor dedomewhere hilfwaylin longitudihal.difEction bfie record eatriee gide| theamarkerscean be
~be utilized. Nof until that nonment_can reproducti on of the B side be

commenced. The %@é-rsé’ @Befrmnicﬁgé’ﬁ “é‘g‘i?‘fl ary channel on the
record carrigr. This auxili arFuﬁH&ﬁﬁ% ﬁ@ﬁé thel it AJ SBcoh® maPR&S Rt recBided
ital auxiliar '

an auxiliary track in which dig information corresponding to
t he i nfor mat i orbothonsthiech andk B) sidesy Thiscachigives that when deproduging, ot exampleddietA
cl aims describe;fu referred enbodi nent s, of recar din rr t
according to t hSéJer hétgﬁﬁq ﬁﬁs? and 'second Markers may be det%cqu, $othat"the Seétnd FHEKEF 1§

' already known to the reproducing device. If at any moment an autoreverse function for

changing to reproduction of the B side is performed, the proper equalization may be
20 automatically set even before reproduction of the B side has commenced, so that a very
fast autoreverse operation can be realised. For if the second marker is not known during
reproduction of the A side, during the autoreverse operation a change will first have to
be made to reproduction of the B side, so as to make a detection of the second marker
recorded on the B side possible. Then the correct equalization can be utilized. Not until
that moment can reproduction of the B side be commenced.

The markers may be recorded in an auxiliary channel on the

25

record carrier. This auxiliary channel may have the form, for example, of an auxiliary
track in which digital auxiliary information corresponding to the information in said
auxiligr_y channel is recorded. | _
0 " Various dependent claims describe further preferred gmbodiments
©f the recording arrangement according to the invention.
| In a first embodiment the reproducing device comprises reading

Means which include a read head device for reading digital information from a track on

L . |
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In a first enbodi nent ththsgpgeg@uggkéﬁg{e g¥4ce conprises reading means which,
i nclude a read head devi ce |g| tal information froma track on
REPLACEMENT SHEET i 3 MAR mlm EII r B side, equalization nmeans for
perform ng an K{eNigsigaption t he dlgltal information regg § ;?@23
track, characterlzed in that the read head eV| ce is further arrangéd

reading fromt X s Sé:{illﬂhiiﬁ% f E}ﬁﬁg, Eﬁﬁéﬁ

that the readitEPge )r%r,éanslg? |'r}c'11éa§e ge eram‘rb nmeans ftor deri v:én6 rst
and second corgigital inforgratibs Wsﬁnemta tmtly chinaohenzédelmhaktheseahbhmdgievg:etm a
side of the record carri.e mhlle tion is read out
fromthis si def“ﬁ’?ﬁéﬁa*‘g?& %ﬁ’%ﬁ&l&a hﬁb‘?ﬁ&‘e TStQL: fe6Pn E‘P-F

reproducti on igspsdtively@iin that eiePRadih nﬁ@ﬁmﬁﬂe&' $icfude! genbRifor e 6F beriving first
direction duri ng recordin in that the equalization neans are arrange%l 1;

per forni ng, § rand seseas sent Stmlsmesmnwly,s&gmrmmkermbebnamaltoraenqbaof theel y,

a first or secoQ {. edl taI i nfagr.mat,ion r
fromthe t racIJ gq ?ﬂ*{gllemrr‘gé &tgé:glfg{é] ‘%‘1’@%83‘?? tP (f%#%&%ﬁ‘gg gﬂ"’é'%mg
housi ng, the r@mmummpmmmmhmmgtraprwadmmlstmnameo @duci ng
devi ce conprises second readi ng neans, arranged for readlng the first or

second mar ker SesPRRSIYElYR &0 MP@" HHG%‘M’Q"“’MB repRrdingy dn thag iZHtion means s
furth | trol
e o {1 %géh%ers bel ong gj to %Sﬁéedtgqg?ﬁ{{%'oﬂ-%ﬁ RGN ﬁﬁn i

signal fromthe e recor carrl EMwhile the
di gi tal i nf & nespeativelys alfrsthor seeatu eqmlmattunsﬁlmrmg ahethe rdigital informdtivnhead fiom

t t di duct L
reapoct] vel y, oiriike 1t Eapkers st obel,resarded pn e ShasPRe RovIRE, Nk repreducing
equal i zati on nReES 1s%hﬁraéfeh%&9ﬂﬂﬂfa9fhe&@blfo%&hg%vk@ cbﬁlﬁflﬁl?%c&ﬁ feldink 'chéhs O

second control signal, a first or second equali zation t'er
respectivel y, Wﬁqflébdr@ﬂMI the firssraresecand mmrSffmmnthheassem:kmsmg, ins thea [thie

further be obs 3 al. so descri be Simu taneous

recording of in ﬁ?ﬂdp@nm%‘ iméﬁ ﬁgﬁlﬁﬁggﬂﬁnq%@%@f &e’E‘QPgl t%m@‘?

no markers wermmmmgtnmefrdmrmetmamfberoagm@% QQs:dHGfﬂmE%cdr&‘bﬁf&@%ﬁfb

record carrier, There'is still a further solution pessible in lieu of the
n&;gm

previ ous sol ut$igibinformation inbeingreeadrfsom thisi sidedepg ntwhesher tke tragsponti t h
the manufact ur gfedtidif during reproduction is similar or opposite respectively, to the transport

direction during recording, in that the equalization means are arranged for performing,
in response to the first or second control signal, a first or second equalization filtering
respectively, on the digital information read from the tracks. _

It should further be observed that GB 2,134,309A also describes
the simultaneous recording of information on A and B sides of the record carrier,

20

However, no markers denoting the direction of recording are then recorded on the

record carrier, | |
% There is still a further solution possible in lieu of the previous'
solutions, Let us assume that a fixed agreement can be made with the manufacturers of
Prerecorded record carriers that the prerecorded record carriers are always recorded in
the same fashion. The A side is then always recorded, for example, in forward direction .
W :':, the B side always in reverse direction. Such prerecorded record carriers are now to

© a marker denoting that it is a prerecorded record carrier. During the reproduction

ofa fecord carrier the reproducing device then only needs to detect which side is played
d whether it is a prerecorded record carrier. The equalization filter to be used may

i th
i en be derived direct from this information.




r .
Prerecorded record carfyis®hst liltdeed Ki8lati€r ecorded record carriers are always
recorded in the sane fa i de is then always recorded, for
exanpl ¢, in forward dirF NH H B side always in reverse direction.
Such prierecor ord now t$ have a marker denotin h t
s a pr%ereco &g:{'%}ord carrier. During thsé reproduction of a recg:?'gé'albg2
carrier the reproduci ng deWye§nl [ Lo Sl '
pl ayed and whether it is a pr??eég%rga(e%ﬂh?‘oeeg%?g&c%@#er. ﬁ;ﬁ‘é@gﬁé&gﬁ?@%tﬂ%ﬁer
filter to be pemrsbdimsnts fepresented dn thecappendedodrawings) innwhichnf or mat i on. 5

The invention wll be further explained wth.reference.,to a nunber of
enbodi nents represent ed inqﬁﬁp éﬁ‘b‘&ﬂ‘&&%&%%éﬁmﬁwmwnm@% shows
the effect Ofmagﬁk%zétfoﬁfﬁﬁ%k_iﬁ“aﬁﬁ@én'eﬁé‘;&‘&rd BATieRd0RA¢ fbiding;Patterns in a

magnetic record carrier during recording; Fig. 2 shows a possible track
pattern onsthe record carriEg; 2 shews 3 possibie trable patterneon the recoed gardief;i ar y

signal recorded in an auxi lg.ar e rad..carrier. Fig..4 shows
thg contents of the two bl oli:lg' gé&éﬁ%ﬁ?%ﬁ%@%ﬁ%&%ﬁnﬂéﬁTﬁ% i‘&raﬂ}‘
signal ; Fig. ;Rxifdtpt@cikiondssicebrl erfiedi nent of the first and second narkers;
Fig. 6 shows at Fig. 6a a recording arrangenent and at Fig. 6b a

reproduci ng devi ce; Fig. 7 HBofshews theron f the two dlacksertinns ia hesblogks
detecting the r.keaf: asgg, eriving a control signal therefrom Fig. 8 shows
at Fig. 8a a'?l{f'?sepﬁfel%go rfag’nt and at Fig. 8b a second enbodi nent of an '
equalizatimn filter in the Figp§ahows agossible emboliment of sheofirst and Bécgnd 9a a
recording of the markers on a cassette housing and at Fig. 9b the detection
of these m_arl(%ﬁ’ _,s’and Fig. 10 shows another reproducing device according to
the invention. Fig. 1 di agrignglshéwt ui/Fig@4n ebrdils! drpinBfiht drid at Fig. 6b 2
magneti zation patterns on thé record carrier devel oped due to the transport
di recti on of repreducingalewice;

_ Fig. 7 shows an embodiment of a detection means for detecting
- 15 the markers and deriving a control signal therefrom; _ '
Fig. 8 shows at Fig. 8a a first embodiment and at Fig. 8b a
second embodiment of an equalization filter in the reproducing device;
Fig. 9 shows at Fig. 9a a recordixig of the markers on a caséette
housing and at Fig. 9b the detection of these markers; and

Fig. 10 shows another reproducing device according to the
invention,

_ Fig. 1 diagrammatically shows the differences in magnetization
pattems on the record carrier developed due to the transport direction of the record
carrier during recording in one longitﬁdimﬂ direction or in the direction just opposite
thereto. Fig. 1a shows the disposition of the recording head K relative to the record
Garrier T of which a cross-sectional view is given. During the recording operation the
Tc0rd carrier may be transported in a direction from left to right in the drawing Figure
Or justin g direction opposite thereto, from right to left. Let us assume that a digital

s.
\:gnal -+ 0001000 ... is to be recorded on a record carrier. With a transport direction
T .

30

Thl from lefy 1 right a magnetization pattern is developed as represented in Fig. 1b.
3 . o
ATOWs in thig Figure denote in diagrammatic outline the magnetization direction in
e . S o
Magnetic layer of the record carrier. With the reverse transport direction VT, a
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carrier during recordi bl!;]ec. on |tud| nal direction or in the direction

just opposite thereto. qgu EH Wﬁ di sposition of the recording head
I

Krelati[i/letothe reco whi ch a cross-sectional viewis
gi ven. During ther cord carrier may be tr d
in a dir‘ectiorﬁ'ﬁf eft to right in the draW| ng Figure or just |n6§%§0{69§

direction opp05| t fr f t gbg%

digital signalM agh °%’%}g’§1‘%5‘8"‘. {s.o%fﬂsu'i 0 sehroralgclgr d%dh’e A'ﬂﬁm@%@r car%ner g \}\Pt h
a transport digheed shows[thatrthe limitations betweerr thgzones avinged lefato-rghtmagnetizatioa
devel oped as (r’:dpresent din Fi The arrogws in this Figure denote in

| b.
di agrammatic the 7@nes VW&@'\B@F‘Z‘Q?'F%H‘WF%PPBH@ FPttlﬁ%" netic |ayer of

‘the record carrier. Wth theExElféY%Vfiiﬁ‘e b K
REPLACEMENT SHEET 6 magneti zation pat ?le%r%apgvgbﬁglﬁ gﬁ[%n?jﬁre&?%n forc_

A conpari sors lreadingdhe fecord ¢agrienm digs lbmmdfslq‘lwnnculyleshbwrﬂmtathe magnétigationn t he

zones having a left-to-r t etization and,the. zones

Froht-tol of' megweerS Hl FFveR YRShAGERH P e cafiel AP fo En iRt s awveny T

or VT2 is the i iefePigral distinicti6h between reddditlihednformatiGit &y Writieh at®rdingitd Fig.10

and 1c distinctly show that the ma% netization patterns seen in transverse
i

direction of tlh@ﬂfi é%wme%am@ng@ grokS- ThisHmeans) aw@naﬂmqummmre i s
di st t
P g et n accor d@llgq % a@%@%@‘r’r@iﬁs t ae&@iﬁ Qﬁéji;{f%nﬁa?ioﬁ'ag

b and as wit gto rea
I nf or mat i on]0aYepresemted émFigd len Fi g b leads to a different output signal
than reading the information as r Ereseted in Fig. lc. Accqording to a

first embodi ment of the i nveMEGOsHingtpa Fé'cﬁF'EP‘E@PNi of the inveptien, the mecord:
d t [
enoting in V"Qﬁfnefi lnrpﬁﬁH Q'Rldafrﬂé? é}eﬂ&@ﬁ%’m whit ﬂ@h&ﬁﬂﬁnf&nﬁg&r ec{.lﬁbfe%r( her 1s

recorded, that to say, In sim ron as the
‘direction in wbno@carher isrécorded, ithat is,s" foseardtbuthat isrto 'sayviarsimilar direction asitthe -

: di t t h t he di
cmbodi ment of GFRRRAE SHETLAE APBSRETLisaElpiy OF GRVFES, rBaHS Brieks It frestien
di sposed onl§ hppssie Hetetgarrier. On the A side there are n+ 1 tracks [err]

to [err] running in parallel_and in longitudinal direction on the record
carrier. On the B side ther eFigr @ shows imtheidiagrankan ¢mbediment Qfeﬁhﬂ]re@rglcaMd

and coded i nf Ofﬂ%édr&’xﬂg t(; file 1%5&%'11%1?# g‘a&s' cﬂgp%rsgaaan & record carrier. On the A side
there are n+1 tracks T,, to T, o+1 Tunning in parallel and in longitudinal direction on
the record carrier. On the B side there are also n+1 tracks T, t0 Ty ..

20 Digitized and coded information, for exaniple audio information,
is recorded in the tracks T,, to T,, and T, to T,,. The format of the audio information
as recorded in the tracks is extensively discussed in Dutch Patent Application No.
99'01-039 (PHN 13.315) publication (2) in the bibliography which Application is

- Considered included in the present application where deemed necessary. n is equal to 8,
25 but this jg not essential. n may have any integer value greater than or equal to 1. A
track consists of successive frames ..., j-1, j, j+1, ... interrupted by interframe gaps
IFG. The interframe gaps are extensively discussed in Dutch Patent Application No.
90.00.635 (PHN 13.281), publication (4) in the bibliography.

The tracks T, .., and T, .., are auxiliary tracks referenced AUX,
in which an auxiliary signal is recorded as descnbed in Dutch Patent Application No.
0.0, 039 (PHN 13. 209), referenced (3) in the bibliography, and which is considered
mcmded In the present application where deemed necessary. The auxiliary signal is

"ded in successive frames. Fig. 3a shows an auxiliary track in which the frames ...,

30




Is recorded in the tracks [err] to [err] and [err] to [err] The format of
the audio information as recorded in the tracks is extensively discussed in
Dut ch Patent Application No. 90-01.039 (PHN 13.315) publication (2) in the
bi bl i ography whi plication is consider i ncluded in the presesy 02.1992
application mﬂﬂwég med necessary. n is egﬁal to 8, but this is not

essential. n may have apy..d . ' t Fdedtied! 1 track
consi sts of sibdekstve Q%MQ%IM?%?E%E lfhlm |%fgtj%pt%éeé§' an& _
i nterframe gapgnd fdmpriseeainuimbef ofistecesive tﬂodcs@ctlﬂlr)tfafe prdsgntcixamplesthely F]nre four.ch
Pat ent | ication . 90.00.63 PHN 13. 281), i.cation (4) in_the

bi bl i ogrAgBhy. Each dlack & gamprsesa gb\"ek ﬁfct@né}\aﬁ& Mr@“ﬁ?%fl#k sequondhedy)

AUX, in which ; | ktAr i ' r rivh@doni { at ent
Appl i cation hﬁ%ﬂg‘gy)&)b}é&( gﬂﬁlm%dééég ,ﬁﬁ?ecgg%ﬁ?ggﬁ %)s&i n t%lgat%ﬁbﬁ?%dgr aphy,
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signal i's J(\CygiéiRél the rélavedany -deifétﬁxg@h&?bﬁﬁd »f ting elapsed frond titel begirining of
i'nformation about the recorded audjo informatign. One nmay thi ngof 4 Table
of Contents ineproduetiancafi:pieceiefmusicdtraeld, the residpal absplutesfrae and the resiqual

recorded pieces,..0of ..qusi S)ae: r ' |
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rel ative tiqe. Furthernore, yﬁgws W?\%Str&i;s ﬁpp[%e.rg 4o 1B ittanSpoFBlliréRtion of
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included in the auxiliary signal. For turther explanation, reference be

made to ref er theaecrd arrieo 20t duringthe eadingeefcthe gk poB side respectivelye FoE readinghe
oot b Che t 1 & St Terard Gamies ragves Hror ef! o right'shl ot Pealilfp hé 3 4e ulk febba 2
carrier moves from right to left.
| Hereinafter there will be described what the contents of the body
20 of the block B, may look like. The contents of the body will be described with reference
to Fig. 4, while it should be observed that the bytes shown in Fig. 4 denote information

which is first to be subjected to an 8-to-10 modulation prior to the information being

recorded on the record carrier. ,
T,he.body comprises 48 bytes, i.e. 36 data b)"tes AD, to AD;; and
25 12 parity bytes, of 8 bits each. The order in which the bytes are recorded in the body is
that AD, is recorded first, while bytes having a higher index are recorded later in the
body. Fig. 4 shows only the first 36 data bytés of a body. The initial four bits of the
byte AD, are zeroes. This is a format choice valid for this specific application. Bit 3 of
this byte is the first marker and is referenced M,. Bit 2 of this byte is the secoqd
? Marker and referenced M,. The markers M, and M, may be a "0’ or '1".
The bits 0 and 1 of the first byte are referenced BA. They denote

the block address ranging from O to 3 and denoting which of the four blocks in the
frame ig concerned, '




rd carrier 20 dUﬁsShgetthaaeé a4 of the A or B side respectively.

i er noves fromleft to right and for
theBsidether noves fromright to left. Hereinafter
Il be bed nts f t he body of the bloc
| ook |ike. TW@?’E@E@ents of the body wi || be described with refereﬁ%@2 @¥

Fig. 4,iwhile it should be S t e byt 4 denpte
i nformati on which is first %é&gﬁm?t rh"&’%sng‘gfe ?%'%dﬂf@?‘ﬁb?f‘ﬁ? or
to the jnf or rmﬂ h@trbehﬁscngsedeayrfdnhbrorrhebgtemggadnaemeemmbihefMe@e%mrI ses
48 bytep, 1. 36 data bytes [e [err] and 12 parity bytes, of 8 bits

each. The or dmxslcl(iﬁa% F‘GFth Wéhb)§ 'gr 1e‘°r7é@6¥ dad 9 Ts5 FRSPESIYELY, Onrthesame r ]

the body. Fi osim et CoghidiltLath B ooy AR, BEnRR I Ghethdt

four bi 1 s of bbdlyaofrﬁagm kdane; tona dlookrseetion diha dlack fmrii utemickCTLq gor wheltragkf or
this specific application. Bit 3 of this byte is the first marker and is
referenced [esss}: Bit 2 of thls byte is the second marker and referenced M.

The nmarkers M and M2 nay bg, t@AI?rci?nEBrrsOCQF )%m e, dn@iintorai bﬂe d{h[ﬁﬁs

byte are referenced BA. They denote * ds rangi ng rom
and denot i ng index e pi¢cetaf andsecftrackp oiay bersubdizideddnte separaterpartsned.
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i nformation and will not bgﬂlfcgygés‘gggl ﬁ%P‘faﬁFt“ﬁ#ts‘”‘fiﬁBmH}ﬁ ﬁﬁ?%ﬂlﬂees t he
nunber of {oheropi e Begifinifip OF Chel fecorddarSéroiwillindt b disciSied A fukthé THRr r] or

[err] to [err] respectively, on the same position seen in |ongitudinal

direction of byEeADiRAP.@E® ke for depating the r@lnmommnefrom ke beginnieg of-thg. 4

relates to a f t he track
[err] The by tcg%l%gﬁt gn%b!lsccﬁl?af)bigag&rﬁr% ﬁ&rﬂe"ﬁ ?’r@f‘ﬁ rn‘g{hs\‘}th this
i ndex the piece of nusic (tThechytesTAD, o ADbohrvludaﬁforrstormgemermm dfaCoritentd he
bytes AD4 tod’fﬁ are,used for denoting an_absolute _tine fyomthe begi nning

of the recor rTPqozd carrigr.fine bytes Ao t ADussare isedh forirgsarding additiongl o5
[err] to [ rikfortdtion' ifid wilP ho 68 QistiNsed Ay Rfttnaf ve time from the beginning

of the
Fig. 5 shows the connotation of the markers M, and M,. The first
marker M; denotes the transport direction of the record carrier during the recording of a

side of the record carrier relative to the transport direction of the record carrier during
reproduction of this side. Fig. 5 shows that if M, is ’0’, the transport direction of the
20 record carrier during recording of the A side, is similar to the transport direction during
reproduction of the A side. If M, is 1’ the transport direction of the record carrier
during recording of the A side is just the reverse to the transport direction during
feproduction of the A side.
Fig. S further clarifies that if M, is ’0’, the tmnsport direction of
B the recorg carrier during recording of the B side is similar to the transport direction
during reproduction of the B side. If M, is °1°, the transport direction of the record
catmier during recording of the B side is oppos1te to the transport direction during
re'm’°d“‘:t10ﬂ of the B side. The situations in which M, and M, are *0’, are referenced

no
% mal’ in Fig. 5. The situations in which M, and M, are ’1’, are referenced 'reverse’.

In all the blocks B, whose bodies comprise volumes, denoted in
€ans of the hatching of the body 106, the markers are positioned in the first
& the positions reserved for this purpose.

Fig, Iby
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current pifece of nusic [This steld)y,a2pd not be di scussed any further

i1
either. The bytes [err] ¢ ey for storing the Table of Contents
of the reqord carrier. T H m 0 AD35 are used for recording
addi ti onal} i nfor iQn an di scgissed any further. Fig.
t he connot atiorf'&%it@e mar kers [err] ¢
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side of the record carrier relative to e transport rection .
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h d pfdon .in t.he..fi Sh in.Fig. A4 .
ar r angenent s 1 or et R i 3 ireh Bt e ePrclution roction fopthe Aside.

are custondrify recorded sinmultaneously, the record carrier then being
transported in a specific recording direction. This recording direction my
be the same, for exanple, asFigh6 showsinadiagrim the campletertrangmission witguitiofa of

which s then st or e opri i eflodlbing efi i, 8a sBods. tiestoratti £ hE T
i nfoor mation for “MMARSEHAnGnpie termiriah 1 Thé ipus eerfriwad r10ig diséd for receiving information,
for "‘mple,. in the form _df an audio signal, a mono or a stereo audio signal, and is
" Coupled to an inpyt 2 of 2 coding unit 3. The coding unit 3 may be arranged, for |
:’:::’:t;: a'subband coder as described in one of afore-mentioned Dutch Patent
“tons No. 8802769 (PHN 12.735) and No. 8901032 (PHN 12.903) or European
' Application No. 289080 (PHN 12.108) all in the name of the Applicants.
In such'a subband coder the audio signal is digitized and sampled
into a number of subband signals by means of sample frequency
er of subband filters. These subband signals are applied to unit 5
by e mediun; i;hWhic?l unit thes'e subband signals are prepared for being transmitted..
| %v%r y de;c | € unit 5 comprises, for example, an 8-to-10 converte; Such an 8-10
g, be. fibed, for example, in European Patent Application No. 150082 (PHN
0 lgy,; Ame of the Applicants. In this converter, 8-bit data words are converted

E e . ) .
b Aim ords. Parity b may be extended to the information to be transmitted

. 0 . . _ .
~ Nuible fmakl“g an error correction of the information received at the receiver
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this sige in a directi of;00008hd@ed Replah reproduction direction for the B

side. 1§ this recording mlar to the transport dlrectlon
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I nf or magi on for t ase ecorded on this side i

i
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number of subb%¥t filters. These subband'si gnal s are appli to unit 5 over

the line 4, i poupleddtawrite heade8a+slibband signals are prepared for be| ng

transmtted by the nedium or. ex n. 0-10
converter: Such an 8-10 com?% afh%?wgg%fg\o%#édggﬁeﬁo&, ‘%3% f',‘erl%v hf)é%?\
Pat ent  Appl1oc 8it naibdR00,01 0%k gdnietdtdd. fok ke miapkers M, dusifg rétording) whikht s.
In this converter, 8- b|t data words are converted to 10- b|t codewor ds.

Parity bits rmaymhss istecbersiered @b theappropristglacation inothe dirst byte ADotof @ badyh Suete

f k f
ecer ver end. 5 oue i plbEXAE EfSIObeenbiifed ' Gt Bk 10166 WG BicHuriplf 15
di stributing atcoemmodated imd bodwin similandashion! tgitheother mfdnmﬁtmnbcbmﬂmdwte«tuded
information tq. utputs 7.1 to 7.n., These n,outputs are coupled to n wite
heads 8.1 to g‘.‘%@és&e&‘ﬁ 6’&*‘9" explanation, i f@“ﬂ%i‘gﬁ-e used foP witing the
|nformat|onl5| n the n tracks Wﬁﬁrﬂe ;&owggev?&s%%lmeﬁg Ggﬁelg o]

carrier. The unit 5 further has an 1 nput recel vi ormat
whi ch is to. hfesibleuohecord an audioasignial In:Ehe tiacks &‘cpmﬁq,,anddle assmmteduayxlhagnal

e T TN W DR

8.0, 8.n+1 in such a way that it can cooperate with the tracks T, to T,,,,. Another

option is that the arrangement shown in Fig. 6a comprises a second head device which
20 includes n+1 heads which have a fixed disposition relative to the tracks T, to T._,,,, on
the record carrier. When the A side is recorded, the outputs 7.1 to 7.n+1 are then to
be switched electrically to this second head device.
Fig. 6b shows the reproduction side of the ari'angement. The
. :’angement comprises a number of read heads 14.1, 14.2, 14.3, ..., 14.n coupled each
"~ 'rough an associated equalization filter EQ;, EQ,, ... EQ, respectively, to an input
15.1, 152,153, ..., 15.n respectively of a read unit 16.
The unit 16 is arranged for converting the coded information read
from the tracks T, to T, to the original subband signals and for supplying these
3 *bbang Slgnals over the line 17 to the subband decoder 18 which combines the subband
Signals 3gain by means of a sample frequency increase to the digital (audio) signal that
::n:lerzzsented at the output 19 subsequent to digital-to-analog conversion. While the
from the record carrier is being decoded, the unit 16 may thus be in a_ -




As already observed hereng{ggﬁegtr}edsBéegR lgcg suner device the two- bit nunber
"0,0" is to be generated f (Ferr] during recordi ng, which
nunber is to be stored at MENHHI; e location in the first byte [err]
of a body. Such a t - bit |Iy e generated in the unit 10 and

the two-bit nurRFBY 13 1accorrrmdat ed in a body |n simlar fashion to PH82.1992

ot her information accoqlrgtgdat ed in this body, so that further explanation is
redundant her e.posiHQnHOAke a0 &IFQY; GOEFeRtAN WhIlE HSing theparity bits ang converting the 10-bit

al ternatively pps; Q),&dggaqugcgﬁtﬁ{foﬁﬁgidﬂ@ al in the tracks [err] to
[err] and the ﬁgsgéll ated auxiliary si |dr)1 tghe track [err] This may be

realised by rotating the headlhgewnitckS glrlher fnchyde8 arread3headl14.n+4ufoh readivgythe
that it can coopey ate W, t [err] to [err] Another option is that
i e S

t he arrangenent®® #'ses a second head devi ce which
i ncludes n+ % heads \ml ch hawhite t:smg%%&e%tdslﬁa tﬁ@kﬂtc'é{ atsomttﬂ@ h%%&’éil‘%f

[err] to [err] on the record_carrier. Wien the A side 1s r cor ded,
out puts 7.1 t o the blocks ingthe apxiliary 88%@’5%?1%3@, thegeproducing 9euoe My seachctbed

head d t,., Th
rend o ce. Py e e OB AT o, ATREHY
coupl ed each t ideriveghe mforamtion isttredlinethe dodizs tfromn tHe fehé dafacstredm. Thed ed 10-to-8

respectively, to an input 5.1, 15.2  15.3, , 15.n_respectively of a read
Uni t 16, The ueversigniis mads 50r.fba amhatyomaltamgaq FeQuirerican eTFRTCRaTtRCHiom Witkad

fromthe tragk [

suppl yi ng t?gsgesu atrt%&qzlpgﬁz;] b&%vatgﬂra?t'ﬁgd T@ r‘% g&ggdnd dgeshgéro
whi ch' conbi nes Fighd aseianailable SBecause thpainit lﬂtsrmda'onizedi\\&méenddhﬁ aigiliary

i ncrease to the di |ta g‘ﬁﬁé‘l‘ nal t at an beﬂges nted at .the out ut
19 subsequent 155"331 QTA'F tigﬁl er“ﬂﬂgl M and vk from
record carri erda@stbﬁhﬂqhéiﬁ‘@ﬁﬂ b *'&tééﬁh dles '
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read, head .14. n+ 1 foor

Ir 2;3[ Et t ﬁg laux$| a-rr%eds&g)ﬁ% +$? 3## tlﬁ(gef‘l? fzﬁst Pr $REPNY. conrtrel Signal.as g furgtions

and the sync sofjthisimarker drideprésentiethis fignal at an output 25. This control signal is applied to
control signal inputs of the equalization filters EQ, to EQ, over the line 26. The
equalization filters are arranged for realising a first transfer characteristic in response to
the first control signal applied to their control signal inputs and for realising a second

20 transfer characteristic in response to the second control sxgnal applied to their control
signal inputs,

Fig. 6b clarifies that no equalization is made of the information

read from the auxiliary track. The reason for this may be that such an equalization is
s ::th“msary due to the different frequency character of the auxiliary signal compared

the frequency character of the information in the other tracks. If, however,

*qualization is necessary indeed, the line from the head 14.n+1 to the input 15.n+1
may adclmonally include an equalizer also driven by the control signal over the line 26.
::::::ts of the auxiliary signal performed by this additional equalization filter may

% from the filtering performed by the other equalizers.

Of the ol Fig. 7 shows in greater detail the signal processing by the unit 16
4l Performs ation in the headers for obtaining the control signal. The block referenced
from the tract:e 10-to-8 conversion of the information in the headers of the blocks read

Toas1 OF Ty, .y, after which the information is applied to a detector 42.




the blockg in the auxiliary signal, see Fig. 3b, the reproduci ng device may -
reach thejlstate of synchronismafter the start of the reading operation, so
that the gnit 16 may derive the information stored in the bodies fromthe
read datapstream Then, a 10-to-8 conversiop . is made for the auxiligr
si'gnal angq, as lequlQisr:”éd, an error correctiofwith the aid of the 12&p§2'i1?%/2

bits, aftér which.the 8-bit vvo;_ds as._dj.scussed wi.ith respect to 'Fi‘g. 4 are
avai | abl e} Because the unit #6fifst passihilityds that she,detectond2 deryay; the, tio, markess

si gnal data strea ) s 6 b b
and [err] from"f*ﬁf‘n%%gfogy SE,Htl% :an;fﬁ]"hatiﬁgtaﬁ ?? bﬁlé&stggl’,ﬁ %&hﬂg?@is{r%ﬂt(ﬁée&v&é ug!s' Igf
the bits § and ;g sasesihe generatoy 43 ovillt generater the contrel §ignal frodh the fitstoBsecond i s

read out, tactually only.the second rker needs, t o be derivyed. .The unit,
16 gener at es anfark?égfes t‘%"@)& _ %ﬁ“gg?mgﬁb%ﬂw%mamfﬁm%’ Bf S'aﬁi"ltjgﬁﬂ%koé‘r
and presents aﬁt Qi;gr?al 31 sppRkd % tRpeRbkaliH 43 Mroubi the SHind2l44dnd 1AdicAting®WRich Qfe! O

control sign nputs of the equalization filters Ierr]r to [err] over the
line 26. The ecitet AzrtB side isireproducede Ifithe anasker 00, rthefirssicoptrel fignal pwill be

thet r cont rol - gt anfit e TS BT 1o ool BhfOiit il v kEperdBE. € 1O
characteristi C «ige nfRHRMTE sighal BE mag GRIdbrived from tiel apriliary pighaladad éronh etier
control signal Inputs. F:—tgaitHGb clarifies that no equalizatjion i s nade of

the i nfor mat i ouliany traclothattis if side infermationisinclydad indthe guxitiary sigal. Ig be
that such aneugldans ellcd St H8'auliterssPtyhe e sibfl'STmd]) 1186 b Bbralde8 Hrif e

character of 't auxitiary Signal conpar quency character o

t he informati onransport ditection &luring aeprodudtion, Assumirng thae theadassette iwhich houses @msar y
i ndeed, the line fromthe head 14.n+ 1 to the i.nput 15.n + 1 na

addi tional |y i REPTRITES BaY be Insertedyinty, the,Tep uwgﬁﬁwww'm °“§i‘¥?¥a|A'&R}E*’r‘
the line 26. T ' I i i ink MRsiBY td be S

addi ti onal equtabissls{ggitt# gsnm??ng?&‘Eﬁ?&gP?%éé??ﬁﬁP?g%ﬁ ﬁéeﬂofhi Ft eriSIngt%Er f ormed
by the other edepaddugesk dn that gasethe signal Sihmay bederivet-fram theseckeysgnal

ing by th it 16 the, inf tion i h .obt ai.ni.ng th
Controb oigrBi L "The bl ook r or BB PRSI B heking REEFEF g derife GUV ' of
t he informati onmarker Met,rh]g;\sabﬁgiﬁé td iR dideblifg rerediced Rt tHae nionfenk, TiEE meahs

[err] after which the information is afplle to a detector 42
¥

REPLACENMENT SHEket the7'side informations sigsal SI 15 tobeiapalied pr-thgdetestas 424instard pf being
the two marKer Spplied to the control signal generator 43. |

The former possibility is advantageous in that the two markers are

20 available at the output of the detector 42, so that in the event of an autoreverse action a
change to the other filter settings of the equalization filters EQ, to EQ, may be made
forthwith without the need for reading from this side the marker belonging to the other
side, ' '

Fig. 8 shows two embodiments of an equalization filter EQ,

b} . . N
<3 where i varies from 1 to n. The equalization filter shown in Fig. 8a comprises two
filters R

1and F, and a switch S. The input 50 of the equalization filter is coupled to the
Output of the reproducing head 14.i, the control signal input 52 is coupled to the output
2 of the unit 16, and the output 51 is coupled to the input 15.i of the unit 16. In
3 :I:::se o .the first control signal applied to the control signal input 52, the switches S
ﬁheﬁneq“ahzation filters all have the top position and the filters F, thus perform a first |
Signa) : on. the infol'm_ation read from ;he tracks. In response to the second.control
PPlied to the control signal input 52, the switches S of the equalization filters all




[err] and ferr] fromthi %ikﬁe&rﬂlﬁ‘ﬁ&ﬁﬂeﬁ% applies themto the control

signal gergrator 43. In t [pnerator 43 will generate the
.control signal fromthe fJMﬂmmH%"H mar ker respectively, and present
same at t out i 13.831 re S de| iigf or mati on" signal SI appbpady?
to the gergrator 43 through the termnal 44 and indicating which side,

either A
signal w |
signal w |
-fromthe
informatio
t he autore
direction

record car

B §i,¢iqhe bottofrepositivncad so the tfilRrs By performba ‘sébond ifileering roat the ont r ol
be 'generated and if the marker is '1', the second control -
be jpfenmatiof rad from thestragks nf or mat i on" signal SI may be deri ved

xiliary signal regq F§ipRJNG iihd hﬁBX?iHeﬂPEfaﬁ izgtion filts?. 9%
Is included in.-theauxiliary sirgnal. Tn a reproducing device B

er segiiaifdon fitescqnpriseSh digiyal dilteo DFetoowhizhmesit bf filtet beefficients por t

[ ] duct. ' that t [ th
er ol Bt g 85 3 38 9 el & periic ARSI e ISk TORIGF 19Hadess.
Anot her poBsi bi kot SER. dnidetol REMBAYS 55 ah® 5B 'ih WATCHORAE ahd Setoki® ¥érs 3¢ Miet NT

the side tp be “reproduced. In that case the signal SI may be derived from
these keys: A grmmetersffifen esefficignts)sSFRS1aand FBS2)maspeativelys areissorede The selpctohe

mar ker [err] or rr l.ongi n . de. bei repro t. L hat.
Tonent - Thi s nesBda seiece Sy ibot 5 s 0u B 18 MehEE 250% e 16, n
to the detect orpegehsé fsthe Fitstontrol signdRppli@iitd e tififut G2 tHeOdeledtod SEL Géxs EHeOr
43. The forner h{;OSSl hility is_advantageous_in that the two markers_ ar

avai | abl e at 1 Hisstsettof parageters, frogethe dnefrony2SS and applies them pothedigital é'rfltea?DP

aut oreverse-acty : : | r | ' .
equal i zation f iqv%re}?éghféﬁ?ﬁ? g&ﬂléiﬁg]tﬂéralﬁ?ftbéel% élrf%%g?%%vﬁ %%gﬁ c?rr_luéolﬁ‘légenal
f(r)]r r eadi ngnI)r ?plte&itosthe}inlnltﬁﬁethm_ l&mrlﬂﬂlgsiflémgtm&%mhé!pmm' ters ang. 81
fon. The equalPBit Fem oithe gieal slie DR Trer e St et ecaR fieing
and [err] and | | ' ' | s

coupled to thea{)hﬁ\tg%%f&o}ﬁlf ﬁ?‘rﬁggﬁﬁﬁéﬁg ﬁﬂed;gG ?%@ak%ﬂse)l gigrtéér ﬁ‘ﬁglzdgt%gl filters.
input 52 is ¢bupled to the olfqruobtdifiingfprereeorded recdfi carridrst hmastet fsumadel in =

coupled to the 4 15.i of .the unit .,16. |n resppnse to the.first control
si gnal appl i ed_qrg{%tgn%m’? 8‘1}“‘?‘ ﬁ‘ﬁﬁfr'ilﬁﬁlﬁukﬁeﬂyeqtf@pgﬁt’c“@ﬁé?'§ Eﬁp%'ﬁg and read
equal i zation fidut &rashighier dia \tateldnd re€otdeoh lal sPiveaRediime The Inkeérs [edy dirdadiys
performa first filtering on the information read fromthe tracks.” I'n.
response to t he¥&Regminciuded imthesipfirmation secordedcamthegnastsrg onbe iaddad toshe ¢ he

Swi t ches S of tifirffiuRtd BELH Eﬁ:liﬁge{hse fBbdrrent copying to the slave medium. The first
20 '

possibility is detrimental in that duplicating is only possible in one way, that is, in a

transport direction as indicated by the markers already present on the master. The

second Possibility permits dupiicating the information recorded on a master tape but

Which does not yet include any markers, ‘when the A and B sides are duplicated in

: accordance with one’s wishes as regards the transport direction of the slave medium.

. | If the A and B sides are copied simultaneously in a.transport

direction cﬁrresponding to the transport direction of the record carrier during

:pm“cﬁon of the A side, a two-bit number 0,1’ is recorded for the markers M, and
*3 the appropriate position in the byte AD,. If the A and B sides are copied

Simu} .
3 tan°°“31y In a transport direction corresponding to the transport direction of the
Tecorg
Carrier ¢
the

uring réproduction of the B side, a two-bit number 1,0’ is recorded for
m - _

Wkers M;, M, at the appropriate position in the byte AD,.
If the A side is copied in the transport direction corresponding to

the
'epmdmng direction of the A side, and then the B side is copied in a direction



filters F2} performa seco tlhhe information read fromthe
tracks. Flig 8b shows a s t of an equalization filter. The

equal i zation f| P@ﬁ{ SANPr | filtygr DFE to which a set ofqf Ohtl%'?'
coefficients i %Ied over the I|ne 55 so0 as to realise a specific

transfer. The f'#ﬁ&ﬁddgrtgﬁﬁé répr6dudtiss di F&?irﬁeéﬁtﬁéBsﬁkeai'ﬁvé E(gfn efr 'E6 RO

and 56 in whicH? second sets 0 ter paraneters
coefficients) E&Sﬁeﬁﬂdaﬁﬁ%rrlembymv@y, are stored. The sel ector SEL _has

a selection signal input 52 .the output .25 0o he

16. In response to the fi rst%g}ﬁr}?y& 51 5I°° iR IQYerss ¢t “?‘Prp‘ﬁ{“c@

sel ector SEL sg l,{s%fse\reh%céurr fHle Wblﬂhuﬁﬁéﬁﬂet 61§ Yedorded 4sheE miARIER il t@bﬁedmo
applies themto the digital Iter DF over the line 55 thus realising the

first filterisng. In response Aqsor%s w-thersacangrembadimentn the magkerscdenpting fne

I nput 52, the s C plies
them to i he di gtel dupriapche Roffior sVEURMIE SR 2 A6 of IneBRATRfIGH BIBEAET
filtering. The ggtdeé b reSdrdedion mérasmmmmgSS and 56 are shar ed by aII
the equalization filters. For_obtaj nr;l‘g!bgrerecorded record carriers a

master is made in a fi rst madtigr P SHO% diagram hawithe markers mayRe-regerded and
duplicating st [¢ Hethmafa Esaarﬁ

regor ded o% a ?P[u\}édsm{ %ga%éé %sws?he&altiy have been |nr?&ggrcli“|le

t he i nfor mat iOOmassmedmdsng 6h Thmrmnhng arrmgemnadcmnnses at arken Signaltegeneratarc60
be copied durin he recurre C to the s m _The first
Possibility is “&@ﬁlrﬁeﬂifﬂ@%ﬁ" '?FSE ?\'H&%B’S‘P F@é‘f‘?’ﬁ@"ﬁk g'pﬁ’r?g&g%&qxb?’é to thessesond,y |
that is, in a tgg f&rgom&axﬂlezeqhw\:ea&dmggmeak@ f¥¥old e mﬁ&g%t %'sb&ﬁﬁ&' position

present on the master. The Second Possibility permts duplicating th
i nf or mation reddondee cassette housing. Theomatkers may de reeardedhin mymetmrform@e they

w shes a1 eqaraiifen I el 6E nifsal iolnth S of EGRAARARE b 3 Boftiam,

B sides are tﬁomsedxdahémiemr@v@hpmerh fajficticsiead ! THé frRekere Mag Qilsoseptital dnt 0

the transport t*_‘rectlon of the record carrier during reproduction of the A
t

si de, a two- bi t™34G3Eap optically recerdatle sirin-bavirg, fonexampl deats| isiprpvidedop dhe |
h . '
at the appropr 'rﬁﬁﬁnsﬁpﬂ%hh{?@ 65 anli e Px‘é%r:&r %%@é%%ﬁ%oé{]@%ﬁ%’s%%?ﬁ%ﬁrrﬁarkers

copi ed si mul taneou n-a transpor
transport dir edtlﬁymlsoch‘e méohame(loﬂgi thizris understood tigat teeppresence looabwhce b£aMole in

side, a two-Dbi t {]éijoélﬂng ﬁtw ecortﬁe%rsft%ar he'ﬂ;gr L d ILler I’l may t}len be

appropriate posr
. 0 obtained in similar fashlon In that case the means 62 comprise a punch.

Fig. 9b shows a detection arrangement 65 for detectmg the

REPLACENEI\F SHEET 1 3 I\/Aﬁliﬁg 333Be ﬁgae bottom position and so the

markers at position 63 on the housing. At the output 66 the control signals appear in

Tesponse to the detected markers. The detection arrangement 65 may be a magnetic

detection arrangement. The 'arrangément 65 then comprises a magnetic reproducing
%5 head. The detection arrangement 65 may also be an optical detection arrangement. The
alrangement 65 then comprises a light source for emitting a light beam and a light
detector for detecting the reflected light. The arrangement 65 may also be a mechanical
detection arrangement. In that case the arrangement 65 comprises a sensor. Fig. 9b
Shows the optical detection of the markers.

A further possible solution will be discussed hereinafter. Let us

Ssume thay o fixed agreement can be made between the manufacturers of prerecorded
- "econg Carriers that the prerecorded record carriers are always recorded in the same

hion, For example, the A side is then always recorded in forward direction and the_ B | |

30
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means 62 record t ers at a specific pos
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60 daetmri’d éoadeteqjh\gahis mnrkeeambfurcpmoduimg ardetection signal a0 be applied
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then be dbt ai Reshsi79 for détécling vAEH Side id Play&RtA QAB THese a&adtn ﬁae&@wafée a

punch. Fi
at positi

g. 9b shows a detection arrangenent 65 for detecti ng the markers

on 63clyded; for examplendn the: central processer obtherdevicenin tﬂspmsg fautke kgyseilr

in respon
magneti c
nmagnetic

optical d

source for em

idet e
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T effr ogllied by appigthg al Contrbd sipahl ver alid Hit® 80nes theGhotor \drivk 575 fof deiving
et ection arrangenent. The arrangenent 65 then conprises a |ight

lietqap@og motgh 74 pihe gassetle gandye inserted into the device in only one =
manner, this simultaneously determines the side that is played. Alternatively, a detection
is to be made how the cassette has been inserted. This may be effected in a mechanical
manner or in an electrical manner.. This means that the holes in the cassette housings

20 are to be detected which holes denote the top or bottom of the cassette housing.

Another possibility is that the digital information or the auxiliary
information recorded on the record carrier comprises information denoting the side that
is played, By detecting this information the played side can be detected. In that case, a

~ %econd detection signal denoting the side played is applied to the gate circuit 78 over the
- line 81, The control signal applied to the input 52 of the equalization filter means EQ,

then appears at the output 25.

It should be observed in this respect that the invention is not to be
estricted Solely to the applications explained with respect to the drawing Figures. The
lnvemmn Is also applicable to recording and reproducing systems in which the audio
nd/or auxiliary signal are recorded on the record carrier according to a different
format, Furthermore, the markers may be recorded on the record carrier in a different
Manner, For example, the first marker (recurrent marker in longitudinal direction of the
"oord Carrier) may be recorded on the A side and only the second marker (recurrently)



detector for detecting the reflected |light. The arrangenment 65 may al so be

a nechanijgal detection arrangenent. In that case the arrangenent 65

conpri sesfga sensor. Fig 9b shows the optical detection of the markers.
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d record, carriers are then to include a rker denotiing.that it
O or dibgats e SLCTERAEORY FHREE: HORRE, (N L4t ERIUSPer 4RSS i Sitict e coded
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er a prerecorded record carrier 1s concerned
n gay be used for d@htemmlmheﬁmqndlmdlmkcmmq be sombmb@toa

Fi d t
on” esiPyoh Sinchtng TP Brevidk. ele oRBRY e FRepPotd Gt RSy opte
equal i zat On f itst Bodedord 1o dRnoted) ehab HfY w.ﬁd@ql@a?o%at E&o?dhdhﬁsfoﬁvdl‘afdfﬁén&ﬁ
inthe fgrmof a hole in the cassette housing denoting that it is a

prerecorded cathesesond Cvﬂ@VQfé\Aeé@teé(ﬂﬁdeGe% has beancrecerded in forwarbard side B nhi s
k d f t d
Ut of Ja_ gat EVERE dibifond GG colicOE b Al K hdsbeet focdrlat in

det ecti ng nei@nsevéie and sidetBein forgasdhdicsetion dad itiee fouathaddewordr théh déeescthat both
detecting neans 76 are included, for exanple, in the central processor of
the device. | nSidesshaysdeen @cpmdleeygveﬁe ﬁ‘&cﬁlﬁnoper ated, a specific

reproductlon transport direction can be selected. Thls-Fs~%eaL+sed—by—————~
appl ying ta control signal over the line 80 to the notor

dPvanggthe transportgnntor 74. If the cassette can be |ns gea Es n e]mmj
device in only one manner, this si mul taneously det er m nes

pl ayed. Alternatively, a detection is to be made how the c

inserted. This nay be effected in a nmechanical manner or in an electrlcal
manner. This neans that the holes in the cassette housings are to be
detected which holes denote the top or bottom of the cassette housing.

Anot her possibility is that the digital information or the auxiliary
information recorded on the record carrier conprises information denoting
the side that is played. By detecting thls i nformation the played si de can
be detected. In that case,  a




second det
circuit 78

ction signal denoting the side played is applied to the gate
over the line 81. The control signal applied to the input 52 of

the equali Zation filter nmeans [err] then appears at the output 25. It
shoul d be @bser 13.831thi s respect that thejpgnvention is not to be g3 0a 1997
restrictedfsol el'’y to the applications explained with respect to the draw ng
Figures. T i 0 )

e |g#ﬂ?gggh%ﬁxalso applicable to recordi ng and reproduci ng
whi e audi o and/or auxiliary signal are recorded on the
ier according to a different format. Furthernore, the markers

[ rded, on NI di t er. For exanple,
the first r ked) (r‘étﬁ??gﬁﬁ{%ﬁ@%ﬁmﬁm?93%%&{5?’3&9@?' on of the record
carrier) muy beyy ecDudke®arnt Applichtion k. 0010049/ (HHIY 13enghd nar ker
(recurrently) REPLACEMENT SHEET 16 on the B side. In addition, the
mar kers negd ndd) beDuehPatgnt Applicaipn Na. £0:00:039 GHHNHA3.20%0rd carrier. The
mar kers may al ﬁgng%ﬁﬁﬁ@g@ﬁpﬁb i&ﬁogﬁg_?P'Eedoaqu%encm%yzstlzen be located in a

sub-frequepcy r e separate romt rangé i_’n_whi ch the coded
audio infofmation is located in the bandwi dth of the information recorded

inthe track. Alternatively, the first and second marker sThi lasByeiRepiaced |
to a codeword. Since the markers provide four options, foui .
necessary. The first codeword then denotes that the two si .

e as

recorded in forward direction, the second codeword denotes that si

been recorded in forward and side B in reverse direction, the third
codeword then denotes that side A has been recorded in reverse and side B
in forward direction and the fourth codeword then denotes that both sides
have been recorded in reverse direction. 17 (1) Dutch Patent Application
No. 90.01.038 (PHN 13.314) (2) Dutch Patent Application No. 90.01.039 (PHN
13.315) (3) Dutch Patent Application No. 90.00.039 (PHN 13.209) (4) Dutch
Pat ent Application No. 90.00.635 (PHN 13.281)

systens in
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18 CLAI M5
t ape-1ike

" Arrangenent for obtaining recorded
gnetic record carriers conprising digital information, for

exanpl e digf§tal audio information, recorded on an A and a B side, which
si des conprgse e or nore contiguous acks running in |ongit ~
di rection @?EEgPdJﬂrr- er in which rrggcks the digital infor qkd%‘ri?ég
recorded, the troprh;g cord d |n t he ter des
in such a wWay he rec {0 be transporte first
di rection fpr reproduci ng Iﬁ forrratron fr ack on
side and t record carri nsported in leﬂﬂ/

the first drrectronfor reproducrngthe di grt M

opposite t
froma tra
recording t

on the B side, which arrangement conprises recordi g ans for
e digital information in the tracks on the A and B sides,

characteri d in that the arrangenment conprises marker signal generator
means (10) generating a first m ertr trans ort
di rection tlne record carrf“é?“E“z‘Bﬁmﬁe‘F P%@mfrke Edggd&?gﬂﬁfmﬁm Fe8ardn in

the said ofle ogrrighy nipridiigsdighaltiiforMatiblfor aRgmplerdigitN ahdib! iRforMadsit Yechrded
mar ker (M) denoting the transport direction of the record carrier durlng

t he recordifng sfanimaet add sides whichisides spmpsise: eash onsror merectontiguoustteacks si de,

A ramgemen] s EEES i 8o orBbichth BECRRGH TRIEASTR wileh ek e g

Arrangenen
means are uﬁ tinfermation ds gexdrded thecinforetiation beingfrecartiedrn thertraeks bh ehePASirdeB and

for recording the second marker on the B side, and in that an input of ‘the:
recor di ng rFéd"'? in suck 2cvay that thedigeqrd camrier s jebe éranfme#aa lachirst digeation for
generator rocﬁxcm the digital mformanon from Y &rakI6H "B ﬁ%p%@' tHE Yecold %{Hemg
characteri ed i'n tha recordi ng means are arrange recurrent
recording fhe %be mnsmuect rasecondrdirection oppasite amuxhel first diredtionrfot reptodtkmgﬂsthe
and B side I.i, er

- SEECKarfralio® o 7,55k Rt B 506 which apapesment spuorisesorecording
b rrkagsafor Irea"o'idm@ :ﬁéldfg&thr ineSritaiitn G MR fricks O e b BYsiddsack on

sides in which digital auxiliary information corresp onér ng to
t i Fharagterized dn éhatrthfr arrgngemenh eompssasena:kuesignal Igeneratos rmmsl fom

co rI;Ei Tat nirgreaa{']ﬁs‘g %‘Siag@rcfeipgﬁ dﬂ%ﬁt?@r E& rdir%crﬁ n ofr t?lg %c%'rﬁ‘ %am}é? dfulrﬁlgt

the recording of information in the track on the A side, and for generating a second

“Arrangenen
magnetic r
the A and
t he infor
that the r
and second

marker denoting the transport direction of the record carrier during the recording of
5 information in the track on the B side. |
2, Arrangement as claimed in Claim 1, characterized in that the
recording means are further arranged for recording the first marker on the A side and
_for recording the second marker on the B s_idé, and in that an input of. the recording
means is thereto coupled to an output of the marker signal generator means.
03, Arrangement as claimed in Claim 2, characterized in that the
fecording means are arranged for recurrently recording the first and second markers in
an auxiliary channel on the A and B sides respectively of the record carrier.
4, ' ~ Arrangement as claimed in Claim 3, for obtaining recorded tape-
like magnetic record carriers which furthermore comprise an auxiliary track on the A

and B sides in which digital auxiliary information corresponding to the information in

" said auxiliary channel is recorded, characterized in that the recording means are
arranged for recurrently recording the first and second markers in the auxiliary channel
On the A and B sides respectively.

+



REPLACEVENT BHEET 19 on tThi Sheetildd BR: a4l espectively. 5. _
i; ;2E9ﬁg§“§ Sfﬁ'r%' of sugc I m Z&L“ﬁlﬂlﬂﬂiﬂlﬂlﬂl@ﬂlﬂm umber of
ocks, eac

g 1C@Pri sin or ,r cordind a‘collewbrd and S@iy&&

y for recording add| tional T'nformation, characteri Y

r {/glgy,m?fiﬂst ﬁreeb ?l%qt %f&la{(n? {ndtﬁgn% fllll W Echot'ineséfggxo in an

s amdilnryra'dck hasCthei forrﬁ of. Ghﬂbﬁhteeframeﬂ cath Eﬂaﬁie ﬁ.?oi fihBer of
ang&g fggqs‘ rg&o&fg_&&g f|r or second markers respecfively, in

t he bodi es o8ch bl sing a eader for recording a codesard apé mesync algnal and
claimed in fb’i’r&:or&ih raaa‘hsw%fa ) 9k BREPh
a nunber of gn p%(?t wor ds a%d I n that trﬁl m}tpraégtaﬁgﬁgﬁgd Risg%{)ﬁ’ﬁ rﬁ%ﬂ’ re
i ncl uded i njftsherefarraegedpfopireconing ai first orseconty masker respectively, in the body of a block
Arrangenent gas clainmed in one of the Cains 2 to 7, characterized in that
the recordi g nmeans are arranged for recurrently recordlng the first and
second markigrsgon the A and EagadpRmenPas claimed in ClmmS

clainmed in pne of the Clains 2 to 8 characterized in c%rtact@&e flrg%at and
second mar Kpr sTepIdingneans aramranged Jor zecording finstrdssecondrrarkersurespettivdly, in the
nunber dendgin e record carrier is recorded with a
transport re%idliég%tfgg?c;nsg%ongc% to the direction in which this side is to
be pl ayed, §le7.ot her vaI ue ofArtrimgem&ﬁbﬁcldﬂamtmr@laidi\gtort@ebh&a@&nbéd Er?ﬁﬁEQEd

I n reverse [di rectlég Arrangenment as cl ai med Clam
9, insofar fas WY aemwkﬁpmwrasemawumﬂé@tmbxtmds and inathat the f'pstband/amsedend

signal, and
that the re
mar ker resp
Arr angenent
nmeans are a

in the body of ﬁk&'fg% t:ai dul ation of mbit

wor ds, in tfhat mm = I N daéthlf}rtllgE f‘? tﬁ{wgfhs{el%@gmokers are recorded at
the third gdnd &ourth posi t i ommehrmlhimdl inagre ofithe Cldims 2 1ob7, Ichafactetied
8-bit word word in the body

that h Iedtotheflrst 11
Record carfier (Stfftail 3#‘ TiRg, meps Q'FFS%QS?FLFR’ r&%“’&?"é‘i’rfé@'ﬂwgdhé figst andlsecond

Cainms 2t )15anark&§°ﬁtﬁégt@aﬁ@y a first marker [err] recorded on it
denoting the transport di rectlon of the record carrier during recording of

i nformati oh orP-t he A-side, trfe'r&gsmgm mclmnggdanmmfdherﬂd!ms 2 or8, | characterided!

on it denofin e nofth egord carrier durin

reclor di ng i' Yn %tlpa? u‘n{ ﬁ%iggﬁgﬁ?gd égag have ?\ li'le? orm of a l-llnt numgerl, o%e value of
the number denoting that a side of the record carrier is recorded with a transport

direction corresponding to the direction in which this side is to be played, the other

' 20 value of the number denoting that the side is recorded in reverse direction. _

10, Arrangement as claimed in Claim 9, insofar as dependent on
Claim 7, characterized in that the p-bit words in the body of a block are obtained after
an m-to-p modulation of m-bit words, in that m = 8, in that the first and second
markers are recorded at the third and fourth positions seen from the least significant bit
25 of the 8-bit word that has led to the first p-bit word in the body.
11, Record carrier obtained with the arrangement as claimed in one of
the Claims 2 to 10. | .
12, - Reproducing device for reproducing the record carrier as claimed
in Claim 11, comprising reading means which include a read head device for reading
30 digital information frorh a track on the A or B side, and equalizafibn means for
performing an equalization filtering on the digital information read from a track, |
characterized in that the read head device is further arranged for reading from the A or
B side the first or second marker respectively, in that the reading means further include
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an auxiliary track has the form of successive frames, each frame comprising a number
of blocks, each block comprising a header for recording a codeword and a sync signal,

20 and a body for recording additional information, characterized in that a first or second
marker is included in the body of a block and in that the detection means are arranged
for deriving the first or second marker from the body.

16. Reproducing device as claimed in Claim 15, characterized in that
the first and second markers are included in the body of a block and in that the |

25 detection means are arranged for deriving the first and second markers from the body.
17. - Reproducing device as claimed in Claim 15 or 16, characterized in
that a body of a signal block comprises a number of n p-bit words and in that the first
-and/or second marker is/are included in the first p-bit word in the body, and in that the
detection means are arranged for deriving the first and/or second marker(s) from the

30 first p-bit word in the body. .

18. Reproducing device as claimed in Claim 17, insofar as dependent
on Claim 16, characterized in that the p-bit' words in the body of a signal block
subsequent to being read from the record carrier are converted to m bit words via a p-
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Arrangenent |(®s gédeatoP theafis. Cl ai m 19, characterized in that the second

recordi ng means are arranged for recording the markers in magnetic formon
the cassette hdfsing. 21. Arrangement as C Wﬂ&@@m}ﬂ, charastegized dn that theai m
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Arrangenent ascassetterobsing. Cl ai m 19, characterized in that t he second
recordi ng maangbare arranged for recording .in nmechanic form markers on

the cassette hétsing. 23. Arrangement as claimed 48 Glum -tqhataéteazaderathame
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denoting the tcmetm)hmusmgr ection during recording of the

22. : Arrangement as-qlaimed in Claim 19, characterized in that the
second recording means are arranged for recording in mechanical form markers on the
 cassette housing. - |

20 23. Cassette with record carrier obtained with the arrangement
according to one of the Claims 19 to 22. |
24, Reproducing device for reproduc_ihg the record carrier
accommodated in the cassette as claimed in Claim 23, comprising reading means which
contain a read head device for reading the digital information from a track on the A or

25 B side, equalizétion means for performing an equalization filtering on the digital
information read from a track, characterized in that the reproducing device comprises
second reading means arranged for reading the first or second markers from the cassette
housing, in that the second reading means further include generating means for deriving
a first or second control signal from the markers belonging to a side of the record

30 carrier while the digital information is being read from this side, which depends on
‘whether the transport direction during reproduction is similar as or opposite
respectively, to the transport direction during récording, in that the equalization means
are arranged for performing, in response to. the first or second control signal, a first or
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perform ng an equalization filtering on the digital information read froma

track, char acteeondzeagriemisttieing read out seeandcmeansdor detectingr whesher the [reqped carriest

means for .dengt.in I ch, side card reier i ' r u .
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prerecorded rsgmil dn e€8pbhse! the@o, Mad tifcludes gite cireuit Hving tnpats ¢oupled to outputs
predeterm ned direction and the B-side recorded in a second predeterm ned
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thereto, and jReHdfng 4 tBebGiput a first or second control signal from the output signals of the
| first and second means which control signal denotes whether the transport direction of

20 the record carrier during réproducu'on of the digital information from the track is
similar or opposite to the transport direction of the record carrier when the information
was recorded in the track concerned, and in that the equalization means are arranged for
performing, in response to the first or second control signal respectively, a first or
second equalizatiori filtering on the digital information read from the tracks.

25 29. ' Record carrier to be used in a reproducing device as claimed in
Claim 28, characterized in that the recdrd carrier comprisgs'a marker denoting that the
record carrier is a prerecorded record carrier. | '

30. Record carrier as claimed in Claim 29, characterized. in that the
marker is in the form of a magnetic marker. |

0 31, ~ Record carrier as claimed in Claim 29, characterized in that the

marker is in the form of an optical marker. _

32, ' Record carrier as claimed in Claim 29, characterized in that the

marker is in the form of a mechanical marker.



circuit Maving inputs coupled to outputs of the first neans and the second
means, anrd an output, which gate circuit is ara u .E Hng at the
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a first or seC¥neheRONSINg ation filtering on the digital information read
fromthe tracks. 29. Record carrier _to be used in a
reproduci ng device as clainmed in Claim28, characterized in that the record
ced
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carrier conprises a nmarker denoting that 23 the redbs § Been Re '

prerecorded record carrier, having the A-side recorded i _ .

predeterm ned direction and the B-side recorded in a se _ _ ned
31

di rection. 30. _ _ Record carrier as clainmed in Caim?29,
characterized in that the marker is in the formof a magnetic marker.
Record carrier as claimed in.Cl aim?29, characterized in that the marker is

in the formof an optical marker. 32. Record carrier as
clained in daim?29, characterized in that the marker is in the formof a
nmechani cal marker. 33. Record carrier as clainmed in one

of the Cains 29 to 32, accommpdated on a cassette, characterized in that
the marker is provided on/in the cassette housing. REPLACEMENT SHEET 2 9
JUL 1999




