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signal s and audi o si gnal s in/frominclined tracks on a nmagnetic tape,
and magnetic tape for such apparatus The

i nvention reW@9686®e an apparatus constructed to record andPCEIBBE0WS
viddeo si.gnal s and audi o si gnal s on and froma nagnetic tape in adjacent
tracks which are inclined relative to fhe |ongitudinal direction of
the tape and conprising a drum shaped scanni ng devi ce around which the
magnet i ¢ t apAppdrates frrecording ramdau- heprodwiingovidio sipnalignd dudicesignals gfromdinclined
reproduction and which canmpri s a rotationally.drivaple head support for
carrying a piragks ona magnefi F'@Rﬁ@ﬁs‘#@ B‘ﬁort carries one head

pair for the transm ssi on of anal og video signals at at |east one
‘given tape speed, which head pair conprises two diagonal ly arranged
magneti ¢ heads whose head gaps have oppositely oriented azi nut h angl es

and by nmeans of which the magnetic tape can be scanned al ong adj acent 10
inclined tracks, and at |east one further head pair for the transm ssion_ of
anal og audi o signals The invention selatesto a1y apparatus censtyisted toxegord and, repraduce
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si gnal s. elnventlon alsp relates to an

appar at us coffSeRrifes bre dissenally amransrd) maenstic heads | 3B heye prppaltely griented

audi o si gnal giffthf dngies AndBY Mans of WARhIthe miertipetdaatﬂe%cmwhlong adjadént
inclined relative to the |0ongitudinal direction of the tape and conpLisin

a dr um sH@peinclined tracks,#nd a4 IQ?éWQFef“&hQﬁhﬂgdmf pr the dransmissien of analog audio signals
wrapped al ong 2 108! feivitiaPe Spe "@hich Further head pair comprises two diagonally arranged

magnetic heads whose head gaps have oppositely oriented further azimuth angles and by
means of which the magnetic tape can be scanned along further adjacent inclined tracks, the
azimuth angles of the two magnetic heads of the one head pair being smaller than the further
15 azimuth angles of the two magnetic heads of the further head pair, and comprising a signal
processing device for processing analog video signals and analog audio signals, which signal
processing device is connected to the respective magnetic heads during the transmission of
analog video signals and analog audio signéls.
The invention also relates to an apparatus constructed to record and/or
20 reproduce video signals and audio signals on/from a magnetic tape in adjacent tracks which
are inclined relative to the longitudinal direction of the tape and comprising a drum-shaped
scanning device around which the magnetic tape is wrapped along a helical path during the
recording and reproduction of signals and which comprises a rotationally drivable head
support for carrying a plurality of magnetic heads, which head support carries one head pair
25 for the transmission of inforination signals at at least one given tape speed, which head pair
comprises two diagonally arranged magnetic heads whose head gaps have oppositely oriented
azimuth angles and by means of which the magnetic tape can be scanned along adjacent
inclined tracks, and at least one further head pair for the transmission of further information
signals at at least one given tape speed, which further head pair comprises two diagonally



recordi ng and reproduction of signals and which conprises a rotationally
dri vabl e head suppart_faor carrying a plurality of magnetic heads,
whi-ch head support carries one head pair 25 for the transm ssion of

i nformation signals at at | east one given tape speed, which head pair
conpri ses two diwgaseedses; arr anged nagnetic heads whose head gappCiEBsSH0604

oppositely oriented azi nuth angles and by neans of which the nmagnetic
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provi ded with ad, t tracks ich |ned relative to the
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of the type defined in the first paragraph has been narket ed by for

exanpl e, the Applicant under the e desi gnatlo VR 632, and is kpo
therefom 15 This known appaﬂéh%z‘g@s da the first, paragraph, mﬁ“a"k‘md
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standard. In_this video recorder t he head support I ts _drum shaped
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oppositely oriented fTrst azinmut
its drum-shaped scanning devwe carries a first head pair comprising two diagonally disposed

magnetic heads whose head gaps have comparatively small oppositely oriented first azimuth
angles of approximately +6° an -6°, a second head pair comprising two diagonally disposed

20 magnetic heads whose head gaps also have comparatively small oppositely oriented second
azimuth angles of approximately +6° an -6°, and a further head pair comprising two
diagonally disposed magnetic heads whose head gaps have comparatively large oppositely
oriented further azimuth angles of approximately +30° an -30°. With the known video
recorder it is possible to record and reproduce analog PAL video signals by means of the

25 magnetic heads of the first head pair in comparatively wide first inclined tracks having a
track width of approximately 48 um while the magnetic tape is driven at a normal tape speed
in a so-called Short-Play mode, to record and reproduce analog PAL video signals by means
of the magnetic heads of the second head pair in comparatively narrow second inclined tracks
having a track width of approximately 24 um while the magnetic tape is driven at a reduced

30 tape speed in a so-called Long-Play mode, and to record and reproduce analog frequency-
modulated audio signals both in the Short-Play mode and in the Long-Play mode by means of
the magnetic heads of the further head pair in comparatively narrow further inclined tracks
having a track width of approximately 32 gm in the Short-Play mode and of approximately
24 um in the Long-Play mode. During recording both in the Short-Play mode and in the



angles of approximately +6 an -6[err], a second head pair conprising two
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- only the magnetic heads of the further head pair and the magnetic heads of the first head pair

20 scan mutually overlapping inclined tracks in the Short-Play mode but also the magnetic heads
of the further head pair and the magnetic heads of the second head pair scan mutually
overlapping inclined tracks in the Long-Play mode. This imposes the restriction that the
known apparatus is only capable of the recording and reproduction of analog video signals
and analog audio signals as explained above. '

25 As already stated, an apparatus of the type defined in the second
paragraph has been marketed by the Applicant under the type designation VR 632, and is
known therefrom. The construction of this know apparatus has already been explained above.
It is to be noted merely that this known apparatus is only capable of recording and hence
storing and reproducing information signals in the form of analog PAL video signals and

30 further information signals in the form of analog frequency-modulated audio signals on/from
a magnetic tape.

A magnetic tape of the type defined in the third paragraph is almost
generally known, for example from the magnetic-tape-cassettes in accordance with the VHS
standard which are currently marketed worldwide.



recorded, are wholly overlapped by the conparatively wide first inclined
traeks, which are scanned by the magnetic heads of the first head pair
in-the Short-Play node and in which the anal og video signals are
recorded, and that the conparatively narrow further inclined tracks,
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head pair during the recording and reproducuon of such digital video signals and digital
audio signals.
In this way it is achieved that in an apparatus in accordance with the

20 invention, while the magnetic tape is being driven with the given tape speed, the magnetic
heads of the one head pair and the magnetic heads of the further head pair now scan four
adjacent non-overlapping inclined tracks during each revolution of the head support. These
four inclined tracks scanned by the four magnetic heads of both head pairs during each
revolution provide and adequate storage capacity to allow a digital video signal and an

25 associated digital audio signal to be stored with satisfactory quality. Since the gap lengths of
the head gaps of the four magnetic heads of the two head pairs do not exceed 0.40 um this
advantageously guarantees a faultless and good-quality recording and reproduction of digital
video signals and digital audio signals. An apparatus in accordance with the invention has the
advantage that it invariably enables analog video signals to be recorded in and reproduced

30 from inclined tracks while the magnetic tape is driven at the given tape speed. Only the
possibility of recording analog audio signals in inclined tracks is no longer available owing to
the small gap lengths of the magnetic heads of the further head pair, but this is not a
meaningful restriction because at any rate a high-quality audio signal recording is guaranteed
by the recording of digital audio signals in inclined tracks and, moreover, such apparatuses



the type defined in the first paragraph in such a manner that, in addition
toxthe transm ssion of anal og_videg -sighals—and-anal og audlo—skgﬁa+s——
such an apparatus is also capable of 5 recording and reproducing digital
vi deo signals and the associated digital audio signals using the sane
~nunber of noW@EME2heads. According to the invention this oBCEHIRSSN8604
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766 the analog video signals are recorded and reproduced in/from each inclined track by
means of a head pair which scans each time one inclined track and whose magnetic heads

25 scan one track half each. However, the head gaps of the two magnetic heads should then be
aligned very exactly because otherwise excessive signal attenuations and even signal dropouts
may occur during reproduction of the analog video signals. Such an exact alignment of the
head gaps, however, is very difficulty and is therefore intricate and expensive. An apparatus
in accordance with the invention does not have these problems.

30 It is to be noted also that a digital video recorder system for recording
and reproducing digital video signals and digital audio signals has been proposed, in which
two pairs of magnetic heads arranged on a rotationally drivable head support scan four
adjacent inclined tracks during one revolution of the head support. Each pair of magnetic
heads then comprises one magnetic head having a head gap witha comparatively large
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signals are gcorded and reproduced in/fromeach inclined track by
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the digital video and audio signals in mterleaved form, is effected only with the magnetic
heads provided for the recording and reproduction of these digital signals, for which reason it
25 is necessary, in order to obtain a satisfactory transmission bandwidth, that during the
recording and reproduction of digital signals the magnetic heads are operated with a speed of
rotation which is twice as high as that during the recording and reproduction of analog
signals. Conversely, in an apparatus in accordance with the invention, apart from the
magnetic heads provided for the recording and reproduction of analog video signals, the
30 magnetic heads provided for the transmission of analog audio signals are additionally used
for the recording and reproduction of digital video and audio signals, as a result of which the
number tracks scanned per revolution of the magnetic heads is doubled and, consequehtly,
the advantage is obtained that the speed of rotation of the magnetic heads during the
recording and reproduction of digital video and audio signals need not be doubled in



adj.acent inclined tracks during one revolution of the head support. Each

pai.r_ of magnetic___ _ _heads_then c i ¢ head-having—a—head—

gap with a conparatively | arge WO 96/ 06426

PCT/ | B95/ 00604 6
azismut h angmo 96064280 and one magneti ¢ head havi ng a head gaPCTABISI00604
cenparatively |arge azinmuth angle of -20[err], the four magnetic heads

of the two pairs of magnetic heads being 7 arranged on the head support
in such a relationship relative to one another that these four

magneti c heagsm Wiﬂlrtﬁ@?déatdf%ﬁﬁ;ﬁf of the hidghbtic Reads UGN the récdrding dnd
tracks.,_ln whi ch pattern an inclined tra to be_sc e@ﬁ‘@ﬁégla  gi

magneti ¢ heatEprediction af snalop vide and sudig, signalsy, Mpreover, E?réf‘@- 209 §log, POl B3YS
is situated gﬁ‘;{]ggﬁik %%Bf,\,, ihtEﬁJoEiﬁsﬁnk bf teSrotatioRAlySErVaBRUmygnetic fieads on aRegdet i C

head havi ng an azrnmuth angle of +20 (and -20,

respect i vel yjupport ang ves ofithe gap lengths of thegotationallycdrivable: magnetic, heads.

excl usively digital video i hdbfef| L}s S 5

recor ded isyn i nclined tracklé %W?%ﬁﬂ%%ﬁ?ﬁmt eselgil?gh?rr?{c'ﬂ%gocf
tracks, wher advantageousdf theanagnetic headsiof theconedicad pair and theomagnetig heads of the
anal og audi o | fr ' ' '

revol ution of‘"f%"%%%@ M@mﬁ% qufs%%%k@ggtﬁgﬁ??%%%&a
wi th which t aethdigivenahpe/speeda sagneticshead dvithi 2 posifivecaziinuth sngleaif dheone head pair
recorded and reproduced.i,s not possiple with the pro ed k i
recorder sys atracﬁv&ml\nmwegtm gFPa%ﬁPH& %’%ﬁﬁwﬂwﬁ%ﬁ%ya
adv?nt T Oh?%ﬁéﬂd it“d@l(hp(i’f hwmrad%lle@flﬁe mﬁm&ﬁmnwc}thf
system i.e. e advantages of the so-called azipmuth danpi an

the conti nuotht thegis ondy 8 ghght ditferenge hetwiess ?'é?‘@’ﬁ#%ﬂ?%ﬂgm%g?hﬁqéd
speci al advagfeagiRhead pair and it ARGREE hekdisiof tREfupthePRGA (f&irt\hitﬂ Repéch \eohd didther

are not obtained or aftainable with the known vi deo regordg& system
netic

‘The appar at uin arapparatesin; accondance. withsths invention 3pd the| rglative poSitiqn-of,
field as thepkng | GfePh 8 the/ hagrLtic éads of the further head pair with to
Moreover, it 1S ;Mgﬂ%ée not%g%tgﬁga? EP- A2-0, 801, 9sG°3 d?scl oses ap%ystem or

r ecor di nglSandne emothetis iarkpown:apparatus de accondance: with the YHIH gandard,spithat & dmmyr ¢ o

et odocs: onbe o e oL i oSl PR BUAERGEEES 10 11

signal s in i nanufacavedinfthe ssmé way hs ¢t drdmeshiapedvscanminghdevieegefat knpwn apparatusdn

provided Tor LA et Wil g VAN sthRRRP S coRibgSntly " & allle Hrbdtlridi @Rfhology’ & be
used. _

20 In an apparatus in accordance with the invention it has proved to be
advantageous if the gap lengths of the head gaps of the magnetic heads of the one head pair
and of the further head pair are 0.30 um at the most. This is advantageous in view ofa
maximal bandwidth for the transmission of digital signals by means of these magnetic heads.

In an apparatus in accordance with the invention, in which the head

25 support carries a first head pair for the transmission of analog vidgo signals at a normal tape
speed, which first head pair comprises two diagonally arranged magnetic heads whose head
gaps have oppositely oriented first azimuth angles and by means of which the magnetic tape
can be scanned along first adjacent inclined tracks, and a second head pair for the
transmission of analog video signals at a reduced tape speed, which second head pair

30 comprises two diagonally arranged magnetic heads whose head gaps have oppositely oriented
second azimuth angles and by means of which the magnetic tape can be scanned along
second adjacent inclined tracks, and which carries a further head pair for the transmission of
analog audio signals at at least one of the tape speeds, which further head pair comprises two
diagonally arranged magnetic heads whose head gaps have oppositely oriented further



25 -is necessary, in order to obtain a satisfactory transm ssion bandw dt h,
that during the recordi ng and reproduction of_digital signals the
magnetic heads are operated with a speed of rotation which is twi ce as
hi gh as ‘that during the recording and reproducti on of anal og si gnal s.
Conversely, in am09Msa26at us i n accordance with the invention, aEB$/00668

t he magneti ¢ heads provided for the recordi ng and reproduction of
anal og video signals, the 30 magnetic heads progided for the transmi ssion
of anal og audio signals are additionally used for the recording and

reproduction of %ﬁtﬁ'mﬁk@'ﬁﬁﬂBﬁ%ﬁ%ﬁﬁbﬂﬂﬂm&ﬁc&ﬁé%&%_&ﬁm Ao futher
nunber tracks scanped per, revol ution_of the magnetic heads is doubled and,

consequent |y, adjacent inglingd tteagks, ithe Gt azimuth angles of the typ-wagnstic heads:of the fArst head

the magnetic head@,daf' imuthl SNsUfe MRS magiiie Heds ST the Sectihd) héad pair bein
video and audio s gnadlsmﬁee ﬁ‘rilci)l%mﬂl:l)'e dou Iggg?n He sV\AD 96/ 06426 patr £
PCT/ | B95/ 00604  smaller than the further azimuth angles of the two magnetic heads of the further head pair -

conparison with t tal i o Wl s
recordi ng and § ﬁﬁé;‘?@‘gﬂgﬁ%ﬁoﬁwﬁﬁwwfﬁ%%ﬁ%x%ﬁ?,‘“‘“
EP- A2- 0, 601, 963 dalsxspmoved tp hecadvantageoys ifcthe imagnetischeads: ofcthg seciond bedd-ppinand the
rotationally driv, . ti .V S

of the gap |engt h@%@“ﬁ%ﬁfyﬁﬁgﬁﬁaﬁ%%?%%%%@@ mﬁdﬁ

I n an appar at us i relationship tonere aniother that thermagnetioheads ofi the sscomdcikbad paib and the magnetic
advant ageous if the . magpetd c, heads af the one head pait and th netic

neads of the . Heast AEmeunet aad pe acen acfiichs dEried incice s P By Gape et
ﬁ rgl a_titﬁnshi not ?i_n@nax a_ﬁﬁn??fth‘id”abhl ﬁ;neta?]ltinélhﬁdwh' ScanA&Eby R atagneticwean t@fioEe of these
ead wi a positive azinuth an 0 e one _head, pair scans rack,

whi ch, Vi ewed i n PREhead PEIT jSGHisH berern Bg B theiaplingd dracks scaned By she, mpAic heads
10 magnetic headom%ﬂ@raﬂﬁbfth&%_m&hﬁﬂ%aﬁgdmm the b BE hBRPSaps Df the

Thus, it is achieved . that there is only a slight difference between

the relative posiMREnetieheadscof the seeond -head pairapd of the further head pairace althe most0.40 pum,
the magnetic headggQhe 1 E&]ﬁéﬁs@? ighall prodisife for proteitfy BpRAINGdeo signal
‘in an apparatus in a(:.c})l dar{ce_vm' h tﬁglgi_aﬁ ention gﬁg%ehga rel ativeﬁ@sitiqn y
of the magnetil® and digital aydigrsignals, whichisignal proressing devipe ismegnestad tothe: magnetic heads

D Lt e o, P Sl VERERRE i 142y BRI i e KA llction of
devi ce for an appschidigital videg signais anddigitslraudiocsignalse Thiscis adwantageous in particular because
in such apparatus several recording and reproducing possibilities for analog video signals are
available, recording and reproduction of analog video signals also being possible in special-
20 feature modes in which 2 magnetic tape is driven with a tape speed which differs from the
normal tape speed.

In an apparatus in accordance with the invention as defined in the
preceding paragraph it has also proved to be advantageous if the magnetic heads of the
second head pair and the magnetic heads of the further head pair are arranged on the head

25 support in such a relationship to one another that at the given tape speed a magnetic head
with a positive azimuth angle of the second head pair scans a track which, viewed in the tape
transport direction, follows a track scanned by a magnetic head with a positive azimuth angle
of the further head pair. With such an apparatus in accordance with the invention it is thus
achieved that there is only a slight difference between the relative position of the magnetic

30 heads of the second head pair and the magnetic heads of the further head pair with respect to
one another in such an apparatus in accordance with the invention and the relative position of
the magnetic heads of the second head pair and the magnetic heads of the further head pair
with respect to one another in a known apparatus in accordance with the VHS standard.



manuf actured in the sane way as the drum shaped scanni ng device of a known
apparatus in—— _accordance with consequently the
same production technol ogy can be used. 20 In an
apparatus in accordance with the invention it has proved to be

advant ageousWo96®B26gap | engt hs of the head gaps of the magrRaImBssmesess of

t re one head pair and of the further head pair are 0.30 [err]m at the
nost. This is advantageous in view of a 9 maxi mal bandwi dth for the
transm ssion of digital signals by means of these nagnetic heads.

In an apparatus in accordahdmtﬁehhlﬁohﬁommdmanﬁgw\m&mgdpelmoﬂﬁ\ehud

S ohal s ot o 8aRh At miAgaeti fieald oF e Secgindhead BRE A Bk e firenet s ot ot B39 om
di agonal |'y arat gieomost"THisGs Mﬁedﬁnswm OF# shaximal b@RIWidIAFoe theRRdSmission of

oriented firsg ,azinuth angles and by neans of which the nagnetic tape
can be scann@éﬂ‘@ié‘ﬁ@ﬂfpyﬁaﬁﬂf’ “F‘Y@P RE¥MS; r acks, and a second head pair

for the g transm ssion Rfis W%bﬁcﬂmllwh&ﬁc&s&ﬂ%mf cﬂﬁehegped
gnet i S

whi ch second head pair 30 conprises two diagonally arranged

whose head gapﬁn%méhemsﬂmmhmm@on mﬂs&& mh!!dﬂ%ﬂﬂ%lhgn‘égl

means of V\/m %n @ v@o a ﬁh’?&ﬁ&d
i nclined tracKs, and whic carrle t Mer hea al e trans SSI on

of anal dg aasuuplg mgenabss means:whick aret knowa per sehEo ﬁapmcbpemmm&me type

I/mu(r)tsge[]eggag pS ave opp03| Pé*g"!ﬂ’ ISWWPIQ{&%%W%P{}%M

PCT/ | B95/ D6 @dir and the magnetic heads of the further head pair are arranged on the head support in such

Further " ndinsiip (G andtpe a e manEy Prace SE bR/ o g %‘ﬂ-”ed el

magnet i ¢ headeadsfoftthe filrthes heddepuir scan ad n&mbab&mn&mrwhc&z ana given

%ﬁeﬂt
the two magnetic heads of the second ai r snal |l e han
further azi mift fuchf,maan Qﬁ‘f&"%ﬁﬁgﬁ Bq%gt%% oL Hi!"“
5 as is knowpwé hesd paifs ﬁfsﬁﬁﬁed’fﬁél{vb&{% SfPhe intlined REAG sBdhntd By ttlYePﬁla%nenc heads

designation VR 632- it has al so proved to be advantageous if

magneti c Wea@k ﬂwromw&@étfdmewe@%wmmd imthat the gapengthsiof theohead &?PS phthe

further head héucaﬁédﬁb Lmﬁﬁg
relationship t0 one anot Qﬁ‘Eat t magnet I C aé’ Pﬁ}'ﬁ% secon ead pél r
and t he magnand in that the apparatus comprises a signal processing device for processing digital video

signals and digital audio signals, which signal processing device is connected to the magnetic
heads of the one head pair and of the further head pair during the recording and reproduction
20 of such digital video signals and digital audio signals. This is a simple way of realising an
apparatus by means of which digital video signals and digital audio signals can be recorded
in inclined tracks. Moreover, this yields an apparatus which enables digital video signals and
digital audio signals to be reproduced from the inclined tracks. A magnetic tape provided
with a recording of digital video signals and digital audio signals in inclined tracks by means
25 of such an apparatus in accordance with the invention can be used, for example, in an
apparatus in accordance with the invention which is adapted to record and reproduce digital
video signals and digital audio signals as well as to record and reproduce analog video
signals and analog audio signals in inclined tracks, in order to reproduce the recorded digital
video signals and digital audio signals from the inclined tracks by means of this apparatus.
30 In such an apparatus in accordance with the invention it has also proved
to be advantageous if the magnetic heads of the one head pair and the magnetic heads of the
further head pair are arranged on the head support in such a rehtionship to one another that
at the at least one given tape speed a magnetic head with a positive azimuth angle of the one
head pair scans a track which, viewed in the tape transport direction, follows a track scanned



heads of the further head pair scan adjacent interleaved inclined tracks at

a given tape speed, 10 in such a manner that each tinme an incli-ned traek ——
scanned by a magnetic head of one of these two head pairs is situated
between two of the inclined tracks scanned by the nagnetic heads of

t he ot her one owWowbee®Rstwo head pairs, and the gap | engths of PORIBEISWO4yaps
of the magneti ¢ heads of the second head pair and of the further head
pair are at the nost 0.40 [err]m and t hggapparatus conprises a signal

- processing device for processing digital video signals 15 and digital

- audi o signals, ¥hmihghétit Fdad WiCEpEsitive d2fiith anf l&oﬂﬂmﬁﬁﬂ\adadadphhemglaeMore-
heads of the second head palr an of the urther aiJy gle”n the
recor di ng and r@ﬁ?‘!ﬂ!‘_&é?@ﬂ?"&? "&“&'1“ Eb“??’@ﬂ%&s 6&("

audi o signal s. ?aiwmwmwm & lrélatiVepositioAs b e mag mﬁmmsmm
apparatus several” recording and reproduci ng possibilities for anal g gle .

signal s are appaméuﬂ 1&@@“‘4’@9(}?‘& the invent ‘P‘bﬂ%h’&‘?‘b@m&&la&ﬂ’

signal s al sogh le in special- 20 feature nodes in which a
magneti c tapg [ rrven with a tape speed which differs fromthe
nornal tape speed. In such an apparatus in agcosgdange with the, investioncit bas;alse: proved

proved o e actoh Eyelfelof i hd el Engms of Reial g, iia Hagi e Healf 3 6 head

pair and the megaietadofthedsrie heidpdiriaterR:80 peeat themosta Thischas Abmaidrementiosed

ape speed a mabfreniegs f fso Sl syp i apmait PacBiEBaniE b ifeniof p kil

head pair scq@nspandwidthlis dbthined fotithevirainsniissidncoft digieal signals by aneans of these magrietic,
follows a track, scanned by a magnetic head with a positive azinmuth angle

of the further hed& pair. Wth such an apparatus in accordance with the

invention it is thus achi Qar9dmpbrtint ivasiamt of Suchnany isCifi taccriidrice avithethe
. between the relative position of the magnetic 30 heads of the second head
' pair and the naijyestion thisAppargtus is,eonfigured as anazpngament rt'ﬁ“‘?"é&ﬁm

- one another in Wﬂﬁg){é r&én&?vid@ogigﬁﬂsma&lw&m&hm@m hﬂapmﬂume

| relative position t he” magnet heads of the second head pair and

. the magnet i clSheaetordance wishthy mmnoneaeorﬁ'wured only o fecord;digitad videp siggals and digital

th Kk t
Ao e D "o 32RAS I iitiihy BERSHBRIEF 10'braBle! pi€-recored ' rRilARAC tapes to be

PCT/ | B95/ 00604 manufactured with a high recording quality.
It has then al so proved to beA&gm&t @Qﬁgﬂﬁehﬁoﬁyﬁaﬂﬁdﬁclmme %e%ﬁn&ﬁﬁ\%e
' third paragraph is characterised in that tracks groups which adjoin one another successively
20 in the longitudinal direction of the tape, which are each of similar configuration, and which
each comprise four successively adjacent tracks, have been provided on the magnetic tape,
and of the four successively adjacent tracks of each track group the first track contains a
recording made with a magnetic head having a first azimuth angle and the second track
contains a recording made with a magnetic head having a second azimuth angle, and the third
25 track contains a recording made with a magnetic head having an azimuth angle opposite to
the first azimuth angle, and the fourth track contzins a recording made with a magnetic head
having an azimuth angle opposite to the second azimuth angle.
An advantageous variant of 2 magnetic tape in accordance with the
invention is characterised in that the first track contains a recording made with a magnetic
30 head having a positive first azimuth angle and the second track contains a recording made
with a magnetic head having a positive second azimuth angle, and in that the first azimuth
angle is larger than the second azimuth angle.
Another advantageous variant of a magnetic tape in accordance with the
invention is characterised in that the recordings contained in the four tracks of each track



gaps of the magnetic heads of the second head pair and of the further head

pai+ -are 0-30-{errim at the nost—Fhis.ls.advant ageous_in view of 2a

mexi mal bandwi dth for the transm ssion of digital signals by neans of
these magnetic heads. 5 It is another object of the
i nvention t oWeMM6426ct an apparatus of the type def i nePdIVIBAMOsGdecoNnd

paragraph in such a manner that digital video signals and digital audio
signal s can be recorded and digital video siggnals and digital audio signals
can be reproduced in a sinple manner by neans which are known per se.
To this end ogrophavestieesi nitide With migiRtic heads Gtiosé @fimuth drptes TofreSONR 36 BF 2ifuth
I's charactrised t hat, t he magpetic heads of the one head 10 pair and the
magneti c heacg’gwrﬂ?‘ﬂ‘é“m ﬁk‘rvﬁg ¥R r are arranged on t he head support in

such a rel ationship t @ fifer@ivai8geculdaridnd of bC1ape if SccBidah@ewil the

head pair and the rragnetlc heads of the further head palr scan

adj acent i nt SRYensigRAs chasacterised in thakthe first-aziipyth anglg has 3 neminal value of 0% gudy the
manner thag e@e&hdt%ﬁﬁ“ﬁ% gleHak 35fdniin é,ggltryaed by a magnetic head of one

of these d pairs 1s situated between two of the inclined tracks
scanned by the magnetic heads 15 of the ot her one of these two head pairs,

and in that the gap length Je{iﬁu ﬁphlg fereﬁcérﬁr%ﬁlt @s of
t he one head pair and of t?l.ggin e'Jr.lys ead pa|r are 5‘% the mnos M rerlm

and in that tdémbodimpentsiofithednveptiors which asé ghoown jortbe deawingy bit v shichcthe invention is

G gnal pr ocedit et FIE: 1, sbows Rsdiuifaly A s ot o & phof B ettt i,

head pai r 1&nchcodrdarice with tlhe\'HSeaddz?d,l by theans'gf which aaiey videg sigidls in accordance

[rﬁ!ogoidgc;i gPrﬁS’gb M@@gﬁé o slgaial s and dlg‘itﬁa audl 0 ﬁpgna%

digital vi de(ﬂx@fﬂﬂﬁhﬁcd&ﬂﬂdﬂbﬂ'ﬁﬁs%@ﬂﬁ'ﬁﬁbﬁs@%ew @fhgnetic heads on a
i nclined tracks. this yields an par at us whi c enables di |ta
video si gnal Joaignally drivablgiiead suor Pt 2pe saning ReF . the PHRF-ER yideo

i nclined tragksordét sHB@NSh Fig.t Rig psewvﬁkeﬂ of a irithragk

vi deo signals and _digital audlo Signals in |ncI|ned tracks by nmeans 25 of

such an apparfBaenstic pacwhegracks oan qurhyemm of évm head peirspf theprior-art

exanple, in recm.g It U ?a%w HXQ@

adapted to rg}g%r an &ngﬁgdﬁc{ég rgita M%K“B)do Si gnal S nﬁ@hﬂz{i@ﬁ PAL
audi o si gnal wvideo sigrials and amlog@mdnocklgmlt anda pdnof azeadndgrack patiern almdy wpoonded
and anal og a r

recorded di g#‘afm%m €0 s? %%%QQ gé%h?dapy g‘rﬁgﬁooétlg'é’nh%%r om %Egmor-an
i nclined traoﬁdeobycordarm Exg Iimasa-ppkdalmg-l’lﬂf)modemorder to reproduce analog PAL
such an a acco ce WM t he invention it has al so proved

to be adv @%’%ﬁéﬂﬂs mﬁ&&rﬁgﬂocs' ts of the one head pair and the
magneti c heads of the Figu hea sinditarl waito Rig.cl, amwﬂhdmmmmmewofa
support in sug&?a rel.atj onshi.p to gne_anot her. t hat | east . one

given tape s TECQFdef 0 3cco  figst imgat afzﬁh&a%‘f?%ﬁ?@‘g‘“@? is;3dapisd, to
head pair scaecor@ ahd aépfodifte @halog viieb dignills i Qcdordificd with WPAL stindfd tan@ Gnalog
follows atr ac 1oss$ganrz]:ls aczlnd to record and reproduce digital video signals and digital audio signals. Fig.
25 § is diagrammatic developed view showing the positions of the head gaps of magnetic heads
on a rotationally drivable head support of a drum-shaped scanning device of the video
recorder shown in Fig. 4. Fig. 6 shows a part of a track pattern already recorded on a
magnetic tape, for example by means of a video recorder as shown in Fig. 1, whose tracks
can be scanned by means of one head pair of the video recorder in Fig. 4 in a so-called
30 Short-Play mode in order to reproduce analog PAL video signals. Fig. 7 shows a part of a
track pattern already recorded on a magnetic tape, for example by means of a video recorder
as shown in Fig. 1, whose tracks can be scanned by means of two head pairs of the video
recorder in Fig. 4 in a Short-Play mode in order to reproduce analog PAL video signals and

analog audio signals. Fig. 8 shows a part of a track pattern already recorded on a magnetic
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by- a magnetic head with a p05|t|ve azi mut h angl e of the further head pair.
This has the afore- menti oned advantage that also with such an
‘apparatus in accwodeessss Wi th the invention a slight differ erCHIES00604

obt ai ned between the relative positions of the nmagnetic heads in an
apparatus in accordance with the invention andia known apparatus in
accordance with the 5 VHS standard. I n such an

apparatus in ac a'ancmﬂ&l ojéhﬁaﬁmhuwwcbrdhﬁm slown iArFig el whose i@ckcan be

advant ageous i f | en s of the, head gaps of the, nagnetic hea
t he one head %a%lmg I’ ’g

dheviden Fecarder in Eig. #dn ajlang LopgrPlay pode in
most. This has !GifetbQefolRil dribROPAL vides ¥ipAkia0Pig! Dahowh & aitiol § 1k batéin on 2

apparatus in accordance with the |nvent|on a maximal 10 Dandwi dth i's

obt ai ned for themRgnghe tAPssWhpsedracks gan be W@tgmmmmbym%w«é

heads. f the video recordﬁr wrFig, WIH%H&‘% dkd re?;odﬁbl'? gﬁﬂ ideo signals
apparatus in accloragnceemth th I nvention thi s appafatus I vigeo &t
configured as arﬂﬂdrﬂlﬁhéjé%ﬁtﬂm&s inrafhoetdilay mede. magnetl c tapes wi th

pre-recorded digital video si It nﬂﬂﬁmeﬁa .

apparatus in 15 accordance ﬁ? Phginﬁlﬁgg%% ?s%ﬂg&?dl ggfag@mon y tor co‘??jw

di gi taIt Vi degI si showing thqqtositlg'lstqﬂtheheadg;pdbf);mfg%pﬁalmsmn mbﬁdr?ﬂpm of & dnimnr

order to enable pre-reco s, Lo be o

hi gh recording vﬁnn gevn&%}ea“ €0 ’de“”“"x‘é"éB‘F’d”ﬁE %@ﬂﬁﬂ@f F@%““
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characterised in rac ich.a one er successive

20 in the | ongih® g'?cgﬁp queho § M‘E‘P?}H‘H

configuration, agighaWundhdigital audioGlignale"Pigl 1€ sﬁMa?ﬂQ@?&&ig)ﬁE?Xt 3 aBéRNy recorded on
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tracks, have been prOV| ded o he magnetic_ta fou
successi vel y adjhFagpete "o§ %@Hyﬂ“&ﬁkf%ﬁ’gﬂﬂ’l?m‘ ‘\“TaF‘§Pf%P§9¥<‘“EcYH{°8|"F&°"?;Fr'

recording made Wﬁ&eh@&ﬂﬂdﬂmqﬂd&‘ﬁgﬁﬂls%ﬁ'aﬁﬁb 28di041ghals Af fordd dnd 'Whose

second track contains a recording de with a nmagnetic head having_a

second azi nuid tfRgke carhbeysqaneed: by ms’ftwpemdwm avhqse head 2aps e showm ircFig. 10, in

with a magnetic ' | lg | g
azimuth angl e, a%%rth ﬁcﬁ%rﬁ%ﬁn nglegggo P Qudxoéxgnﬁbﬁhibﬁéﬁphy
magnetic head modeidig.nly showsa pant of atragkepatiornorecorded gn anaagyetcmme.afm gxanple by
angl e.

- & rebhd |
in accordance witht Ofapm’ralrtn‘\’/lgnt|on I@PE@%@?S&E;&(‘%& aﬂ%’%n thaﬂw &'*ﬁsréﬁt%pﬁalog
track contains oaudicsigailharerstared and whosertragke cincbes@aniedhy means 10§ two peadi pairscwhose
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the first azi mutdnalog audio signals in a Long-Play mode. Fig. 13 shows a part of a track pattern recorded
on a magnetic tape in an extended-Long-Play mode, for example by means of a prior-art
video recorder, in whose tracks analog NTSC video signals and analog audio signals are
stored and whose tracks can be scanned by means of two head pairs, whose head gaps are

25 shown in Fig. 10, in order to reproduce analog NTSC video signals and analog audio signals
in an extended-Long-Play mode. Fig. 14 shows a part of a track pattern on a magnetic tape,
whose tracks can be scanned at a given tape speed by means of two head pairs, whose head
gaps are shown in Fig. 10, in order to record and reproduce digital video signals and digital
audio signals in a Short-Play mode.

30 Fig. 15, in a similar way to Figs. 1 and 4, shows diagrammatically a part
of a video recorder in accordance with a third embodiment of the invention, which is adapted
to record and reproduce analog video signals in accordance with a PAL standard and analog
audio signals and to record and reproduce digital video signals and digital audio signals. Fig.
16, in a similar way to Figs. 2, 5 and 10, is diagrammatic developed view showing the



angle is larger than the second azi mut h angl e.

Anot her advantageous .variant. of a nagnetic.tape in accordance with.the .
i nvention is characterised in that the recordings contained in the four

tracks of each track WD 96/ 06426
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group have been nade with nmagnetic heads whose azinuth angles correspond to
the azinuth angl es known fromthe VHS ggstem

A further advantageous variant of a magnetic tape in accordance with the

i nvention is gosiNoas behiedRed papsiofHaghiifc héabi$ bn aZiedd bippaR@fa diaﬁx-macg?hng

value of 30[err] and the 5 second azjmth_angl e has a .nom nal

6[err]. device of the video recorder owmelflav&-?n 1gn1Twshows ia baekea lings. 2 partiof a
‘reference to paﬁé'ﬁ,rmlead recorded & [PIGP
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show ng the

rotationall y agﬁ& ﬁé“%gﬁag‘%agwﬁﬁé%%“ Bbg‘%gﬁ##ga ﬂm 88’8?”?&’8
prior-art vi dnamsoftwoheaim dhhamdemrdéogier shov 1. Fig. mdnmrderpmrbcmlaml
first track pat reco netl se tracks
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recFrdeLAEu Fig. 1dl n a SOF{gallB,eig: :Bﬁmlihr%yyo MelJﬂlaﬁddSJsﬁoWsrmﬁmmﬂf ya
anal og vj de, nal s, an nal og, audi o si gnal s ar{ o

second track P& R F'b%‘i??%@@“g‘ %ﬁ“ ﬁ&ﬂ?ﬂé’l“F@‘{} “f"?cg dit s
can be scannw @?d%&cpint @&ddx%lrv‘ﬁe@fménaﬂ anf | digitaf Buldio slgnalyhﬂ'ﬂﬁlmed
recorder in Fig. so-cal l ed Lon Play In order to reproduce

anal og PAL 20racks. di,ls &Q,gml simiarowas o Bigs.od: . dosﬂﬂgri&L é diagrammatic developed view
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which is Aﬂapmm:dtsgannmg device of the video recorder shown in Fig. 18. Fig. 20 shows a part of a
track pattern on a magnetic tape, whose tracks can be scanned at a given tape speed in order
to record and reproduce digital video signals and digital audio signals in a Short-Play mode
by means of two head pairs of the video recorder shown in Fig. 18.

20 Fig. 1 shows diagrammatically a part of a known prior-art video recorder
1. The video recorder 1 is constructed to record and reproduce analog video signals and
analog audio signals on a magnetic tape 2 in adjacent tracks which are inclined relative to the
longitudinal or forward direction of the tape indicated by an arrow 3, i.e. in inclined tracks.
For this purpose the video recorder 1 comprises a drum-shaped scanning device 4 around

25 which the magnetic tape 2 is wrapped along a helical path during the recording and
reproduction of signals, which is not shown in Fig. 1 but which is generally known to those
skilled in the art. Four movable tape guides S, 6, 7 and 8 serve to wrap the magnetic tape 2
and to keép it wrapped around the drum-shaped scanning device 4.

The magnetic tape 2 is further in scanning contact with a stationary

30 magnetic head 9, by means of which analog signals can be recorded on and reproduced from
the magnetic tape 2 in a track which extends in the longitudinal direction 3 of the tape, iLe.
in a longitudinal track. The magnetic tape 2 is further wrapped around a capstan 10. A
movable pressure roller 11 presses the magnetic tape 2 against the capstan 10 during
recording and reproduction of signals. The capstan 10 can be driven by a motor 13 via a



record and reproduce anal og video signals in accordance with a PAL standard

and anal og audi o signals and to record and r.eproduce digital video

signals and digital audio signals. Fig. 25 5 is diagramatic devel oped

vi ew showi ng the positions of the head gaps of magnetic heads on a

rotational |y drwemekeszbiead support of a drum shaped scanni ng d®CIERISH608 he
- vi deo recorder shown in Fig. 4. Fig. 6 shows a part of a track pattern

al ready recorded on a magneti c tape, for gganple by nmeans of a video

recorder as shown in Fig. 1, whose tracks can be scanned by neans of

ong head pgir ?fdﬁﬁewigﬁmmhem?m ﬁm&gmmmmmwmmmfmﬁ is
node in order to reproduce ana eo Si S r

a track patPeysredby apgwer b‘t ﬁgﬂ’ix i"f’ﬁb@“ &”@ﬁﬂﬁ?‘ggﬁw%
means of a video, ﬁf&ﬂé%xa andPlengd) e capstard 10 with, mu\@m:ecaﬁmkspwdémdmmh
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"~ a Short-Play nodease-ninthe widep seqorder doshowndn gl FhALmW‘ERR)‘aB‘F r‘r'é!‘?e en to record

I di f
?ggo?geguolnoagl 95 %Proﬁh& arfalog WAE v&sﬂ%@r\s@ and ahil8g budia sighals witl' £ 8p¥ speed v(P) =
PCT/ 1 B95/ 00604 2 34 m/s in a so-called Short-Play mode and with a tape speed v(P/2) = v{P)/2 = 1.17 m/s

tape, for exanpl a video recorder as shown in Fig. 1, whose
tracks can be ﬁg%‘éﬁﬁ%%;@&ﬁeans of two head pairs of the video recorder

in Fig. 4in a Long Pl ay node The drum-shaped rscanpingajevisd docompriseson ratationally) ddvable
signals. Fig. 9 t of. a trac er

whose tracks can sg %‘%5%‘?&3@@5‘5 °0H’8§ r@gr@&gpﬁl%drﬁég%h%d
gal rs ?)f tge 10 dg@pal ﬁqgrdéﬁrbelcfﬁc\;& by alébnotma o7 Gesa dtretitfonamdlchmliy nmprroﬂl utﬂewad a drive
igital video signals n | audi 9 si S,ln a Pl ay node.
Fig. 10, sinil arg?"%“ﬂ"g ”Q“%!h%’g” showg ﬂﬁ?@’r‘l’éﬁ G&&"&}éﬁ‘ev Rwer supply
showi ng the posi 119 i¥eslo ﬁdwhwﬂoaans wﬁemémpﬂyheadaum acspeeicomtrop devite to

of a drum shaped scannl ng device of a vid recor i N accqrdance

with a second enﬁﬁm the Tpoter YH!dhﬂ'cel%Wlsm wih at é’ﬂ?é‘&s‘ Fe fofstant

and reproduce an 14 #le Videb Ferder! 1NshidwnGih $3£.CE thei rbationally drivablb/heéd support 15 is
standard and anal og audio signals and to record and reproduce digital video

signal s and diSgi devenawith 8 WE ﬁ@fnlnslﬁcﬂﬁs‘h%t“m%"m“mack pattern
al ready recorded on MgRelhE ssid?n &F 2nl1e, tpAlf_ Fded'Righals While qaga,e%,ﬂnc

by neans of a prior-art vi deo recorder, ose tracks anal og .
vi deo si gnal s anthper?4is dgiven with mm&mm&nﬂl&m 15 carries a first head pair

20 of two diagonally mounted magnetic heads SP1 and SP2, whose head gaps have
oppositely oriented comparatively small first azimuth angles, by means of which the magnetic

20 tape 2 can be scanned along first adjacent inclined tracks 21 and 22, as is illustrated by the
part of a track pattern shown in the upper part of Fig. 3.

Fig. 2 shows diagrammatically a development of the head support 15in a
‘plane 24 represented diagrammatically as a dash-dot line in Fig. 1, Fig. 2 showing this
development viewed in the direction indicated by the arrow 25 in Fig. 1.

25 As is apparent from Figs. 1 and 2, the head gap of the magnetic head
SP2 occupies an angular position referred to as 0° and the magnetic head SP1 occupies the
diagonally opposed angular position of 180° in the situation shown. Fig. 2 also illustrates the
height positions of the head gaps of the magnetic heads SP2 and SP1 relative to the head
support 15, i.e. relative to a reference surface having a height H = 0 on the head disc 15.

30 The two magnetic heads SP1 and SP2 each have a head gap whose gap width is
approximately 48 um. The gap length of the head gap of each of the two magnetic heads SP1
and SP2 has a value of approximately 0.45 gm. The magnetic head SP1 has an azimuth angle
of approximately +6° and the magnetic head SP2 has an azimuth angle of approximately -
6°. These azimuth angles cannot be shown properly in Fig. 2 as this would require an




15 tracks can be scanned by nmeans of two head pairs, whose head gaps are

shown in ELg. 10, -in order to reproduce analog NTSC

anal og audi o signals in a Short-Play node. Fig. 12 shows a part of a
track pattern recorded on a nagnetic tape, for exanple by means of a
prd or-art VWO96064€or der, in whose tracks anal og NTSC vi de®CIiBesmonessand
anal og audi o signals are stored and whose tracks can be scanned by
means of two head pairs, whose 20 head gaps are shown in Fig. 10, in order
to reproduce anal og NTSC vi deo signals and anal og audio signals in a

Long- Pl ay neggiemely targel scakhinvihie dirctioh offtheéigdp width, 128, i thie Hefgift idékection of then a

magneti c tape |n n exiended-Long- Pl ay npde, for exanple by mea(r;él of .a

prior-art »Jerwhich Jeasep the azimptbansies of the head igaps havemot, berd %H‘&IFég
and anal og QU%Qaﬁhﬂﬂa&@arame two maghetie hRidt SPI0HR Sﬁﬁkﬁe@&i& g\ Py by

means of two head gal rs, whose head gags are 25 shown | |n order
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ext ended sLo agé&uﬁtﬁmﬁ I h&ﬂs
magneti c taE"gldali vvhose tra S can be srcggrgrileeg&dt |ven tape spee é;md
means of t \ABPM:!M: puexcess width in relation to the roks 27 aad §Boama resultiofj which during the
order tore [ i o
signals in Mg@%ﬁay ng%hgfbgb%ﬂ’f t‘ﬁhq\% "ﬁgg&?cl l?eaﬂ?gpil agqgj’h.arpag %tla%gl ar
way to Fi gswidbrmdcmcosledvpre\dimgr elidlyeadl.;mmrLPZm pattlynoverviritien bythe
recorder in accgrdance Wt h I t of the invention |ch
oot oq | "reipicRbe BRERen neda Lo e Whar WHER satei s e Genele s

wth a BAL S'hﬁri:larsd:pamdwars&icegongtomosewknleallﬂlﬂtdmand to record and
reproduce digital video i}ﬁgr‘l&]s and dl gital audio si

a simlar vvay to Figs. wansgussjon .%&P&W.S&'ﬁ@m%ghgm !@56’

t he HOKEH PPt 15 further carries a further head pair 30 of two onallamned
PCT/I895/006 4) pair @ diag J’1 g

posi ti ons ofmagatictheads AL gad A2 wheoss bead gaps have eppoalwlxeaee%s@nmveby large
drum shapedﬁﬁﬁ@mxﬂm anglesd By 'nfén@f:f mfamedﬁeg:{eﬁe&[ %ﬁfwwﬂwil&g foRther

Fig. 17 shows 1 n broken™ines part o E)attern al r eady

. r ecor dedSonadiagentjinclined M&3ﬂn3%a®1%3,t34ﬁew¢m asfig illusiratesd by the, track Pa“HE"éns
2{ gﬁa?/!sdg?eif&gd gﬁ)‘f g@ gwgv\hhgéhe%ﬂé’g %ge @Qﬁﬂ%gig%éggﬁféﬂﬁﬂ ﬁgﬁ?{l one ead
pai r of thepasitihes wlédmrddo" spaced Stomnand situdled. behindithe hcﬂmws oftheymagoetic heads
order to reghpgifSpR Pk Affefiidh ofpBiR 'l thdicatd By the arrow 18. Fig. 2 also shows the
height positions of the head gaps of the magnetic heads Al and A2 relative to the head
20 support 15, i.e. relative 1o its reference surface having the height H = 0. The magnetic
heads Al and A2 each have a head gap with a gap width of approximately 32 um. The gap
length of the head gap of each of the two magnetic heads A1 and A2 is approximately 1.2
pgm. The magnetic head Al has a head gap with an azimuth angle of approximately +30°
and the magnetic head A2 has a head gap with an azimuth angle of approximately -30°, as is
25 illustrated in the track patterns 23 and 29 by the broken-line hatchings in the tracks 31, 32
and 33, 34 respectively.
Itis to be‘ noted that during the recording of analog video signals and
analog audio signals, depending on thé mode of operation, the magnetic heads A2 and Al
first write an analog audio signal in the respective tracks 31, 32 and 33, 34 scanned by these
30 heads, the analog audio signal being recorded in deeper situated tape layers of the magnetic
tape 2, after which depending on the mode of operation the magnetic heads SP1 and SP2 or
LP1 and LP2 record the analog video signals into the respective tracks 21, 22 and 27, 28
scanned by them, which recording is effected in higher situated tape layers, overwriting the



in solid lines a part of a track pattern whose tracks can be scanned at a
gi ven tape speed by -—.means of two_head pairs of_the video recorder
shown in Fig. 15, in order to record and reproduce digital video.
signals and digital audio signals in a Short-Play node. 10

Fig: 18, in-a siwo9@ed26ay to Figs. 1, 4 and 15, shows di agr amaidmbiosss
part of a video recorder in accordance with a fourth enbodi nent of the

i nvention, which is adapted to record andgeproduce digital video
signals and digital audio signals in inclined tracks. Fig. 19, in a
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known prior-art video recor defThe video tecoidee 1\iiad asignal prodessing device 35 for protessing
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scanni ng devi ce 4. The magneti C tape I's further

in scanni ng contraeqrded and repmadaesddpameansef thgiationaty magnetic heagd,9 hutalso for the
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the tape, i.48% frequengy-modulated analiog audio siguals toTbeereconded: by meangref the retationalljer
o apped 2 Ut Rae bl ks o sl HIE 58 bl b Pl S
reproducti on of reprpdatesl. byTineansay shecanaghietic headseA Uandv AR tdbe frequenoy-déifiodulated;
\é,\gl.??gggf'ggm 4 respectively. Such a device for processing analog video signals and analog audio signals is

. known, for example from video recorder which is commercially available from the Applicant

20 under the type designation VR 632.

The signal processing device 35 has a first input 36, at which the signal
processing device 35 can receive an analog PAL video signal. The signal processing device
35 further has a second input 37 at which the signal processing device 35 can receive an
analog audio signal.

25 The signal processing device 35 further has a first terminal 38. Analog
audio signals processed by the signal processing device 35 can be applied to the stationary
magnetic head 9 in order to be recorded in a longitudinal track on the magnetic tape 2 and
analog audio signals reproduced by means of the stationary magnetic head 9 can be applied
to the signal processing device 35 in order to be processed via the first terminal 35. The

30 signal processing device 35 further has a second terminal 39. Analog PAL video signals
processed by the signal processing device 35 can be applied to the two magnetic heads SP1
and SP2 in the Short-Play mode in order to be recorded and analog PAL video signals
reproduced by the two magnetic heads SP1 and SP2 in the Short-Play mode can be applied to

the signal processing device 35 in order to be processed, via the second terminal 39. The



14 . drive transm ssion 12, which is shown diagramatically as a

dashs= s . pawered by .a power supply.14__The power
"sypply 14 includes a speed control device to drive the notor 13 and
“hence the capstan 10 with the given constant speeds desired in each
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drriven to record 5 and reproduce anal og PAL video signals and anal og audi o
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reproduction being effected with the magnetic heads Al, A2 and SP1, SP2. In a Long-Play
mode, in which the magnetic tape 2 is driven in the forward direction 3 with half the tape
25 speed v(P/2) and the head support 15 is driven with a speed n(P) = 1500 r.p.m., the video
recorder 1 further enables analog PAL video signals and analog audio signals to be recorded
in and reproduced from the tracks 21, 27 and 28 in accordance with the track pattern 29,
recording and reproduction being effected with the magnetic heads Al, A2 and LP1, LP2.
Fig. 4, in a similar way to Fig. 1, shows diagrammatically a part of a
30 video recorder in accordance with a first embodiment of the invention. The video recorder 1
also comprises a drum-shaped scanning device 4 with a rotationally drivable head support 15.
The head support 15 also carries three pairs 20, 26, 30 of magnetic heads SP1, SP2, and
LP1, LP2, and Al, A2. However, in comparison with the video recorder 1 shown in Fig. 1
the magnetic heads LP1 and LP2 of the second head pair 26 in the video recorder 1 shown in
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extrenely | arge scal e in the direction of the gap W|dth i.e. in the height
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heatl gaps have n®O%®et26 shown in Fig. 2. The azi nut h angl epcoisdsiossos WO
magneti ¢ heads SP1 and SP2 are represented in Fig. 3 by the tracks 21
and 22 which are scanned by these nagnetic headﬁsand whi ch are shown by the
5 solid-line hatching. As is apparent fromFig t he head gaps of the
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and A2 are sitQlahest pdir 30'§eahdtiterleaved Mitfinéd Gicks \Wa| 85, 45, 37448 Whas Ak ik amiezxs
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di rection opposi GBVEHWIth #1yenfRpe sread Grygrd direction, 3 azdalpesbﬂémrmélnm
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to the head 20 support Crelative to its reference surface havin
the height H = 0thermel ﬁ4 46 and-Afseanned by-aimagnetig hwad,EPE op LR of pair 26

with a gap wdth @ﬁw Wb "g%g ﬁgg,zgl, I3 n‘%f:lfstfbean 47
head gap of eachog?h lt%\g nag n%?‘?%s ‘?srﬁl be oofthenr?om mat e g
[err]m The rrbfgnmedmbn@masmgc heasis AP wmmmmmmaagmm two head pairs
approxi mately +3@ a&dseé;g ?Emg.ﬁ sﬁ%mtp ad gap with an
azi muth angl e of gpprox? mat‘tmﬂ g@%“ %? stra ?’gd% %et he track '
patterns 23 and 29 by the broldarthtmlleolnwncderri@owmn Fig. t4r saidk givext tap€ 3peed v(D) has a
and 33, 34 respe ! '359 e t.hat {
during the recor &Hngwg?) ang g Vi %Seo Si gnaflmtaj ng) B)thg%toﬂgalt;ﬁ ina
Short-Play mode of a video recorder in accordance with the VHS standard for recording and
20 reproducing video signals in conformity with the NTSC standard. However, said given tape
speed v(D) in the video recorder 1 as shown in Fig. 4 may also have a value which differs
from v(N).

In the video recorder 1 shown in Fig. 4 the given speed of rotation n(D)
has a value n(D) = n(N) = 1800 r.p.m. This speed n(N) corresponds to the normal head
25 speed of a video recorder in accordance with the VHS standard for recording and
reproducing video signals in conformity with the NTSC standard. However, this speed n(D)
may also have a value which differs from n(N).
In the video recorder 1 shown in Fig. 4 a magnetic tape 2 can be driven
not only with said given tape speed v(D) = v(N) but also with the normal tape speed
30 v(P)already mentioned with reference to the video recorder 1 of Fig. 1, which normal tape
speed has a value of 2.34 m/s and which corresponds to the normal tape speed in a Short-
Play mode of a video recorder in accordance with the VHS standard for recording and
reproducing video signals in conformity with a PAL standard.



anal og audi o signals, depending on the node of operation, the magnetic
heads A2 and A1 __first wite an analoag-audia signal in the respective
tracks 31, 32 and 33, 34 scanned by these 30 heads, the anal og audi o signal
bei ng recorded in deeper situated tape |ayers of the magneti c tape 2,

af ter whi ch'wiepiediéng on t he node of operation the nmagneti cPCEHERISOSHE. and

. SP2 or LP1 and LP2 record the anal og video signals into the respective
~tracks 21, 22 and 27, 28 scanned by thgm which recording is effected
in higher situated tape |ayers, overwiting the WD 96/ 06426

- PCT/ 1 B95/ 00604 In the video recorder 1 shown in Fig. 4 the rotationally drivdtfie head

- audi o signal co ent. stored i.n e her si.tuated ta Ia ers Thi.s a
' step known s?"'r??r@TRcig T%‘“t“hb?g é‘lﬁa?q"écf‘af‘r? ‘ﬁté’“é with the speed (bf
It is to be pghed Irsbetr;ttaebb:aasbmmépé&n(ﬂ) éhsoolt-tptmshaped scanni ng

device 4 may also carry further nagnetic_heads, These heads for

exanpl e, magnetic 5 eras theavideq fecords. 1 showay in,Fig, A-the magnetic, s%# heSR2
stored insi ngf he FistiHedd bair 20 have the same values for their azxmﬁt hﬁ$ dgitithd ads
a signal processing device 35 for processing anal o o SI nal s
and anal og atheir@apilensthsas urmwm,mmdsf écsée\sn ngFue\;lra‘éeg@sm@ Ra
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' signals and ﬁrdaqmbpg&mfxappmxumtng(ﬁamé‘heﬁngnM&d&ﬂémy wmtbnn
- of the chrom e n

a5 vel | Cas 1 PRRNE e Apni RN S, ek Wi OF afffonimapely 48 . 458 2B Tehgi
\em atﬁdi OIOLgoﬁipm)dma&m &ngmcg Hﬂwém almtad gsdyﬂgehdadfgapﬁloiglmdgmhemgﬂsl&?l
“which can be recor and re t he stationar
magnetic heatPdSPRmaY, g’d’? f?@dﬁéﬁ'@”@&@&gml on and d

- frequency- denodul ation of mah@ewmsmmlszbﬂﬂerfahmwpmrsoof:heudeo

frequency- nodul at ed anal 9g_audio signals to b corded b ans f the
ot T ey T teBorder 3, shoh HEFioa d P L8 S vaRieS Sor fhsis asiehts s e
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magnetic heads an 0 be frequency-denodul a resBec Iée@ﬁ
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width of approx:mately 32 um. However, in comparison wi the magnetic heads Al and A2
of the video recorder 1 shown in Fig. 1 the magnetic heads Al and A2 of the video recorder
1 shown in Fig. 4 have differently dimensioned gap lengths. The magnetic heads Al and A2
20 of the video recorder 1 in Fig, 4 each have a head gap with a gap length of approximately
0.30 um. :
The magnetic heads LP1 and LP2 of the second head pair 26 of the video
recorder 1 shown in Fig. 4 have azimuth angles of the same values as the corresponding
magnetic heads LP1 and LP2 of the video recorder 1 shown in Fig. 1. The magnetic head
25 LPI has a head gap with an azimuth angle of approximately +6° and the magnetic head LP2
has a head gap with an azimuth angle of approximately -6°. The gap length of the head gap
of each of the two magnetic heads LP1 and LP2 of the video recorder 1 in Fig. 4, however,
is approximately 0.30 um, whereas the gap length of the head gap of each of the two
magnetic heads LP1 and LP2 of the video recorder 1 in Fig. 1 has a value of approximately
30 35 pum.

The video recorder 1 in Fig. 4 further comprises a signal processing
device 50 for processing digital video signals and digital audio signals. The signal processing
device 50 has a first input 51. At the first input 51 the signal processing device 50 can
receive analog video signals. The analog video signals from the first input 51 are applied to



The signal processing device 35 has a first input 36, at which the signal
pracessi ng device 35 capn_recejve an anal og PAL videa signal. The signal
processi ng device 35 further has a second input 37 at which the signal
processing device 35 can receive an anal og audi o signal. 25

The signal procd¥@demsazkeyvi ce 35 further has a first term nal 38eCTIBSNsg0s
raudi o signals processed by the signal processing device 35 can be applied
to the stationary magnetic head 9 in ordeppto be recorded in a

| ongi tudi nal track on the nmagnetic tape 2 and anal og audi o signals

reprﬁduced bly nmﬁgntalprdi:esshtgadd dvhxﬁﬂyhnﬂgdrbﬁgdabphedna device geﬂtqsphm video signals
to the signal proc in vice 35, in.order to be pr ed via the firs
term nal 35. Thé’esgiiiqsﬁﬁqde Wlf"%‘&ﬁ’&’%&% ‘ﬁéﬁ%@d‘@%&g‘ﬁﬁ&e“&w
term nal 39.OI A_rl%igﬁgg%cﬂ/iéﬁemﬁhﬁtbg?edinhthe{ifgﬁﬂq&&ﬁdiibydﬁﬁ&dﬁgil;?uamberegorded
rocessi ng devi ¢ge 35 can be applie e two_magnetic heads . and
SP2 i n the Shor 0 Aigipl REMAT ADRIEHSR ot fErmiBlo TN 1o i seapni) tSERipALSY, Tnanodified
signal s 3 CRmbddinRA {)s _mtaan;tegayrmﬁsklts apply Uigital Vides Sigmils the first input

Short-Play node can be applied, . t he si‘ghal” _processing device 35 In
order to be pro8d<LSapignl processingeyics SPeMerenyer, Fosignph processing device 50 myy have two

96/ 06426 te . : . . . .
PCT/ | BO5/ 00604 separate first inputs, one input being arranged to receive analog video stgnalﬁmd the other

si gnal processi napulbeing @rraaged totrecsiverdigital videorsignalsy i nal 40. Anal og PAL

vi deo signals processed | | | '

Long- Pl ay node can be applied Oﬁ{}ﬁgﬂhﬂﬂ?&%ﬁy&ﬁ%gﬂ@}ﬁt ands{ﬁgli'i?iﬁSt
order to be 10cewitching deviteS5ieThecfinstswitchingXlexived 58rhas agedohld terminal \Séchennected to the
signal s reproduce th magned i c _heads, LP1,.an P2 in e Long- P

node 5 can be E'ng %’B“‘Pg‘l‘%ﬁgﬂ?l% P‘;S’P%‘é’é‘%&‘ﬁ‘ﬁeagﬁc‘b%?"ﬁ} W?’Bo&&% first
]E)I’OCﬁSSGﬂ, Vi af thhcl?}ihg t!dviceSSl ist conneéceesd to4he niﬂbﬁetieil'@wdulbtﬁﬁtam bfjﬂtémd' . héad pair
urther has a rth term nal .41. Frequencya: nodul gt al.og ,audi o,
signal s processal s HATLEEISmEE. flok 889w, The:secapd derring] $3of Hhe pigiy] processing,
the two magneti devie@80 is'donnBeled't 4 firsd teiinal S8 OF a'sesuntl dRatching dB¥ics 591 e second
tape 2 in I ncl me%@}ira ﬁﬁand frequency-podul at ed anal aud

PAllTHle seco
reproduced biP t SWitchips 3 secand, tezmynal 69, gonnscted to e fa@%r mlulgbii ggtz%‘es
si gnal processi g%nﬂebﬂ)éﬁsxﬁé devic@85I€A chihgaver meSﬂ%sﬂ&Bﬂdﬁﬁﬁé%m

further process via the fourth termnal 41. It is to be noted

a rotary transf 6PPascteddo she magnetic beadsedhand a2 of the seeend head paig 304ia a Fefamhe
magneti c transformer, not shown. The digital video signais to be recorded can be applied from the two

terminals 52 and 53 to the magnetic heads LP1, A2, LP2, Al vig the two switching devices

20 55 and 59, which four magnetic heads LP1, A2, LP2, Al record the digital video signais
applied to them in the adjacent tracks 44, 45, 46, 47 and 48 on a magnetic tape 2, the
magnetic tape 2 being driven in the forward direction 3 with the tape speed v(D) = v(N).

Digital video signals reproduced from the tracks 44, 45, 46, 47 and 48

by the magnetic heads LP1, A2, LP2, Al can be applied to the two terminals 52 and 53 of

25 the signal processing device 50 via the two switching devices 55 and 59. In the signal
processing device 50 the reproduced digital video signals applied to it are processed and
subsequently converted into analog video signals. The converted analog video signals are
applied to a first output 62 of the signal processing device 50, where they are available for
further processing. In a modified embodiment conversion of the processed digital via into

30 analog video signals may be omitted, in which case a signal processing device 50 supplies
digital video signals at its first output 62; these signals may still be combined with digital
audio signals. However, a signal processing device 50 may alternatively have two separate
first outputs, in which case digital video signals are available at the one output and analog
video signals are available at the other output.



heads SP1, SP2 and LPl1, LP2, and Al, A2, but this is not shown in Fig. 1.
The signal _processing.device 35 further . has. a first output 42 at which the

15 reproduced anal og PAL video signals processed by the signal processing
device 35 are avai |l abl e. The signal processing device 35 further has a
second out puUWVO2606426 \hi ch t he reproduced anal og audi 0 PCEHEBHSHO604
processed by the signal processing device 35 are avail abl e.

In a Short-Play node, in which the nagneti @itape 2 is driven in the

forward direction 3 with the nornal tape speed v(P) and the rotationally
drivabl e head 20 support Iﬁekrgnalrpwassing'ﬁbvieeﬁmﬁﬂdlenbﬁ)améﬁd)ﬁtpm&mwhﬂe

nal 0. aud cnelog AN Bepak.can e spaled. APPIRS e B %arve'é’n%ﬁnif% B acks

21, 22, 31 agagontinpit @WﬁﬁEﬁﬂ pﬁbdebsxﬁ@de\ﬁéeaﬂarﬁﬁhttﬁé dédcesol
reproductlon bei ng effect ed with the magfbetlc heads A1, and 1, SP2. In
a Long- Pl ay they are;goguerted in fndio tand f%ree?rﬂmn {IfAgnetic tape
forward dsr exttpidigititiabifiongnhls'pSces el For Qﬁeiﬁo%umaﬂt
15 is driven vvlthl§l speegmﬁé(np)s 1500 r.p.m, he Vi deo recorder

further enadpdhe mmsgmmmeﬁ of; the sigoal-pracassing devies 30 similagly 20 the: progessed

Wt the tr gt VARG SRl Sear il ok Ll gt andi e 8 e eBiapl ) ©

WI th the m@eprmmagmllwdmmgmis to-be rdc@ﬁled bemg interleaved with one another. [Thg

4, in a 5| m r Y, eo
Fecor dor 1 n RSV et bl sl SR ATNE pgiclaft £, e oY v.fé%’
recor der 10 digital aideo sxxmbrm thestrackd 44 %S né6) @ adalr%rbmadls\afm ﬂ:agnehb heads
rotationally BV he S or t 15
carries thr ﬁ??‘%mg‘gl @ogwaﬁéaﬁM‘ngﬁ‘t@ aﬁo%eamhed
||5P2 zind Al, dxﬁ&h tly Hﬂue\méondlmpmcamﬁplra ﬁd ! h icd60 15&}!?hrdigilal iuaigemnahG alks N

ig t he | S an t he second he air In
the video rdE¥paet g‘f%ﬁb efirst mputS @9/ processing devPee 50 in
PCT/ | B95/ 006Gfitkrieaved form with digital video signals. Moreover, a si sing device®0 ma
Fig. 4 have another relative position with respect he ﬂggtlc heads

SP1 and &2 have twe separate inputs, lwawhmmmlq wﬂfa@néw@p tosthe one, jrpun
of the secongdiifgithl RAdib sigh ?@ .éhebtﬂa'nlﬂﬁﬁd support 15. As will

appear froma conhparison 0 ure the” magnetic heads LP1

and LP2 of the second hea@lgml aucﬁ@signals meproduged froar: the dRAgNetics tape.a togethrr githy
the digital video signals with which they are interleaved are applied to the terminals 52 and

53 of the signal processing device 50 via the switching devices 55 and 59. In the signal
20 processing device 50 the digital audio signals are separated from the digital video signais and
are subsequently converted into analog audio signals. The analog audio signals are applied to
a second output 64 of the signal processing device 50, at which they are available for further
processing. In a modified embodiment the conversion of the processed digital video signals
into analog video signals may be omitted, in which case a signal processing device 50
25 supplies digital audio signals at its second output, which signals may still be interleaved with
digital video signals. A signal processing device 50, however, may also have two separate
second outputs, in which case digital audio signals are available at the one output and analog
audio signals are available at the other output.
The video recorder 1 shown in Fig. 4 is suitable for recording and
30 reproducing analog PAL video signals and associated audio signals and for recording and
reproducing digital video signals and associated digital audio signals .
Fig. 6 shows a part of a track pattern 65 comprising two tracks 66 and
67 and recorded by a video recorder for recording PAL video signals in a Short-Play mode.



5 occupy higher height positions relative to the head support 15 than in
t hes video recorder 1 in. _Fig. 1. 1n the video recorder 1 shown_in Fig. 4

t he magnetic heads LP1 and LP2 of the second head pair 26 and the
magneti ¢ heads Al and A2 of the further head pair 30 are arranged on

t he* head supportwB®emés26uch a rel ati onship to one another that pOEIESGSES | C
heads LP1 and LP2 of the second head pair 26 and the magnetic heads Al
and A2 of the further 10 head pair 30 scan intgrleaved inclined tracks 44,
45, 46, 47, 48 when the magnetic tape 2 is ~driven with a given tape

speed v(D) in thepd fhckepditert @%?%v@béﬂ%&@ed}?&deﬂﬁ&?% théné!bf ¥ KHown video

with a given speed n(D% In the direction indicated by the arrow 18, so that
each tine one of recorder {38 showm imEig. dr acks 44, 46 and 48 scanned by a

magneti c head LP1 or LP2 of a [ 3 st&m%ﬂ' '

and 30 is situated bem&ﬁgéﬂﬁiﬁgﬁmpﬁe 81t'ér?iaPcms z{%\ﬁ%n%w :g?\&;%g%gihgeg;?k
by the nagnetic patens ap rmeéans o imagpetie | an

pairs 26 gan ; | : t | ' Yol

3 5" frefHeadf i B oP e YD gedbeded L IeRlsy 184, £l Sioe? 2 hnidk ke e
gi( Kl)en t ape s_pegdmtagr[e)‘.icm 2is cTnvenmtlmefom(f@)i tape\t(ansport %’r&tﬂogﬂsﬁﬂﬂ'ﬂi;w v(P)
Y corresponds_| ort - o a

vi deo recorder in gg&@&é%ﬂé@wﬁﬁ@%%%kﬁé&?ﬁ %’v?‘emmén?gﬁﬁ&éd' 1500
reproduci ng vi denpan.gasissindicated i Bigri6l Theiréproduced hilalég videosignals atdapplied to the
ey e have”s R P el g R 5 nd s by oo e
I n the video 1pecsigshid processiipdevide 35.9. 4 the given speed of rotation n(D)

has a value n(D) = n(N) = 180Q r.p. m_ Thi s,sgeed n(N) corresponds to the

normal head 25 ~speed of a vi ddP¥ite & iaPpssibic in-tesord-Analoe fAl, videe signals on a magnetic-
standard for reCﬁb@Q;lg A&Ms of the hﬁ%{eﬁéﬂ%%ﬂ'%&%ﬂ'&%ﬁdﬁ‘r&&%@ﬁfotPYg. lina

w th the NTSC standa However, this speed n(D) . .al so have a val ue
which differs fr8barkPlay mode, in which case the magnetic tape 2,is:3ie qrivenoviththertaperspeed v(P)

shown in Fig. 4 é%%?mgkiﬁ%h&gﬁa&eﬁ@ﬂe&ﬁ SP11H88P2 are afifin G the'dpbdl @) L 1500

gi ven tape speed v ut~al'so wth the normal tape spe
v(P) al ready ri8nt f-pmacangd; the, magneticcheads SR and:-SR2 recordrthe analeg PAL fidedi signals applied to
whi ch nornal tapgem

to the normal tape sigeﬁgfﬁgg@ %?’E W@%@ﬁ%%&%@%éﬁ%@?%yh

accor dance wi t h Fige 6ViBe secandbdragalog PAlcvideol signplsiast applied tocthe ouvignéticcheadsi$Rl and
s gnals |0 cont 5P} iom'tnk lighal frocelliflf 48Vick 35 via the second teliRindP 39 8f s device.
Fig. 7 shows a further part of a track pattern 68 comprising tracks 69
20 and 70 as well as 71 and 72. The tracks 69 and 70 contain analog PAL video signals. The
tracks 71 and 72 contain associated analog audio signals in frequency-modulated form. The
signals have been recorded by means of a known video recorder for recording and
reproducing analog PAL video signals and associated analog frequency-modulated audio
signals in a Short-Play mode. Recording may have been effected by means of, for example, a
25 video recorder 1 as shown in Fig. 1.

The recorded analog PAL video signals can be scanned and reproduced
by means of the magnetic heads SP1 and SP2 and the associated analog audio signals can be
scanned and reproduced by means of the magnetic heads Al and A2, despite their small gap
lengths of only 0.30 um, in a Short-Play mode of the video recorder 1 shown in Fig. 4 when

30 the magnetic tape 2 is driven in the forward tape-transport direction 3 with the tape speed
v(P) = 2.34 m/s and the magnetic heads are driven in the direction indicated by the arrow
18 with a speed of rotation of n(P) = 1500 r.p.m., as is indicated in Fig. 7. The reproduced
analog video signals are applied to the second terminal 39 of the signal processing device 35
and are subsequently processed in the signal processing device 35. The reproduced analog



19 . In the video recorder 1 shown in Fig. 4 the
rot:ational lydri vabl e head support 15 with the pagnetic_heads jt

carries can be driven not only with the speed n(D)= n(N) = 1800 r.p. m
but” al so with the speed n(P) = 1500 r.p. m In the
video recor dMO906426Wn in Fig. 4 the magnetic heads SP1 and FRAABIH0064 t he
first head pair 20 have the sane values for their azinmuth angles, their gap
wi dt hs and their gap lengths as in thesyideo recorder 1 shown in Fig.
1. The magnetic head SP1 has a head gap with an azi nuth angl e of

appr oxi mat el udi6[sipnals ar@a jed b Shiefortfth adrimint i40f ehey sighhl [procedsing device 35nvla the

gap | ength of I’OXI n 45 errpﬁL The magneti.q F‘t‘aad 2 has.a head
gap with an mﬁg gﬁ‘ﬁﬁﬁésﬂ‘?‘[ ng“ﬂ?g g'{fg 'S*’
appr oxi mat el y§48 [err] m and a gap length 10 of approximately 0.45 [err] m

However, alternatively the head ga of the rra neti c heads_ SP1 and
SP2 may each have a gap | efy gﬁﬂré‘%ﬁmﬁé@? analog FAL video mznalsby

The nagnets C miarsist ik nﬁ’&ﬂe&’—hahs hbif ahd' SPHof ﬂk@ﬁéed’ébérd&ol Of Fig' 4 it éisﬁbn-may

recorder 1 shown In Fig have the sane values for their azinuth angle

and t hei rhgapnode Remrdma@fagalos\ame signals by rmacans eéﬂlemmlemhms AlandiA2 m:,ot
130 and a gabotityt Bebafs el Mhgicor 0°30 linPbk (€ nel Hool ¥ el bd S HLEL X1
hezt ﬁ gfeag gragd riA|2t1th tansmall forﬁthe ar:cgn:glgabfaﬂng?nidnm?ﬁs W recopdipg of analog
heads Al ana 50 REnisly Mssid b Boapt S smionkey BEater Yeaq ¥, b whigh sBBHE ahaio
T Tarent |y digEneranct oo | cnatne. . Tua mmanet) ¢ b he'?‘d"""@"“l e g AnoE
The vi doo 1 c iR diEns Frpbdgred Bydncats phohe SRitasy Taspcs beadarg appiied 13 dhe B

i I . pmcem 'Igﬁgmma head
iggrg)r(rljnﬂé g?""tmr??gé’g&%ﬂ § als:ngz%ev(l)cfe 3tshfgrw e mes;éecordgpealg o;;; >

in Fig. 4 have azinmuth an ‘Ss ° %p@aﬁéa\fartbrémw
magnet i ¢ heagsd #8lwiich hhizlbéth reéttded o the! Eﬁ@fapézsmvrbﬂgrmfy fhodé by hié@ns of

magneti c head 25  LP1l has a head ga vmth an azi muth angl e of apprOX| mat el y

+6 and thd madmewn videoacarder for reco aganmmmdgawg\mﬂng wrlmrslm:ng% of

00, magnet | c oaud apslof 54H3ns e ien b b, 4pe 02 B ward e
i s appr oxi matrahspog. di@cﬁm B with hﬁfeﬂlea@etwm)eﬁdl@)/ﬂf=tlhb7 mésa%ﬂdgﬁap magnetic

E?Sh (if hggea%ue ofl appr E)é(‘lgr‘r'g’?@éﬁ b@tl.aﬁggy PEZ?'?JW HE%M‘I Qggea %f%t&ftfn \‘?(Pi *
The video reds@dep.m. in Fig. 4 further conprises a signal pr ocessi ng
The o gndld processing Ol skl ied hEmEprefR i e jahiad 73 1t Backs
i nput 51 the78iagddb the WPHE videol sighalsOstrad in the tracke B4 vd ﬂﬂaﬁm& wpfhiilced in
stgnals. The 4 e Flay mode by mikass of the magnese heads LP) 2hd Lp3! Lilewistthe recorbifg of
analog PAL video signals is possible in a Long-Play mode by means of the magnetic heads
LP1 and LP2. Both during reproduction and during recording of analog PAL video signals in
25 the Long-Play mode the magnetic heads LP1 and LP2 are connected to the third terminal 40
of the signal processing device 35 via the first switching device 55. In the Long-Play mode
the magnetic tape is driven with the tape speed v(P/2) = V(P)/2 = 1.17 m/s and the
magnetic heads are driven with a speed of rotation n(P) = 1500 r.p.m. During the recording
of analog PAL video signals the magnetic heads LP1 and LP2 of the video recorder shown in
30 Fig. 4 writes the same tracks 74 and 75 in accordance with the track pattern 73 as with a
known video recorder for recording and reproducing analog PAL video signals and analog
audio signals. It is to be noted that the magnetic heads LP1 and LP2 have an excess width in
relation to the tracks 74 and 75.
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PCTY | B95/ 00604 . 20 e e
t he signal processing device 50. In the signal processing device 50 these
anal og vi deo signals are digitised and processed in order to be
recorded in di giwabedeazén After this, the video si gnal s WhPCIIHIS00604
‘been processed in the signal processing device 50 in order to be recorded
in digital formare applied to a first term nahg52 and to a second term nal
53. In anodified 5 enbodinent it is alternatively possible to apply

digital video signals di rectlnyhmmmbmﬁgnémmuméhmmesimm1
processi ng devi

c reover a si.gnal roces devi ye tmn
separate first "ﬁﬁ\‘ﬁ‘é" & it is 0t possigie to, &9'?'98 &‘8 Pﬁ'ﬁfﬂ

signal s and the 7atdi@r7s in the rélitive ﬂbﬁhﬂﬁk andmﬁmgt 8, afeaelhw gagdidf dhe iﬁhgmc heads
si gnal s. first term nal S connected 0 a

first termnal F4PliA% IA2; &l WW(%W%M@S torhesqameslt. because: te maagnetic

devi ce 55 hassa pags ARd whBsdThédd! gap ha ' RAMuA arlpfe %’“’“ ﬁ,ﬁ ry?h track,
of the si gnalsproceSS| ng devi CR§5 A change-over_term nal 57 of e rsg)
swi t chi ng devi céosawlemmaé.mmmmm audin-signaly pave been reoorded withca

second head pair. f 3% Lof SP¥ 1 mg%mm

term nal 53 of t‘ﬁaégng%ﬁgdmpro essl ng)‘p%@ﬂh@ evi ce s connecte %‘Z a rirst

term nal 58 of mmnwmwh@uummmwmmmmwy +39%, alwvays scans a

device 59 has a

the *° signal TPRCER sRhed: wackBL SR Sedellor ahgndut Bial ffing sl gap

sfec ?Ed SW tcgnﬂgmdem aﬂmgg) angle oﬁ:dﬂ?eﬁbwdret Obyt hean!&ﬁf rw&aohligmmt hdhizmerpdo\éded_r in

0 e second he r via.a rqQ ansf ar ner Q shp e

i i tal vi deo i uded resopiet 1oshmn 30 B, e nead 08 g pegs L1, A% 12, a1

ter{n Eal S 32 and:a!i%ettsemi5 elmmtrahfan{?e anlvmw&spebﬁ%t : thé\i;abﬁs&olbh%edmﬁdl_laztha'tai

swi t chi ng devi ces a ur netic he :

record the digit5a gf%‘%@“‘@ﬂ&ﬁ Qb‘a‘“eg?"o{ﬁgll 'ihég‘{g'd“?ﬂéﬁ‘ﬁ Fﬁgf-ﬁb teeing a

tracks 44, 45, AQrredi/scafifing!8f M8 tACKSEHIAY bdirdct Rproliuchdifo ma?%ms,{;hapan@
Vv

bei ng drlven in the forward direction 3 with the t ape speed
Digital vi de&ssﬂgﬂla qudipsignalsceeprdedoim these trackeks 44, 45, 46 47 and 48

232/ ;23 ggggfet |2§ Pﬁgd: LE;I Qrzglcesaéh%‘g&lml a the t wo SW t nﬁﬂsfﬂgrtﬁé tracks
devi ces 55 and 39, 4ﬁn4gh’é andodfa The tracksd4; A5s 46 and 4¢é arecsuceassively mgﬂ(ﬂw
Converted into ditcac bl L7, W3, Lp27RE i oRk Bt t8lolyion of o R iiphor 15 wien
the magneuc tape 2 is driven in the forward tape transport direction 3 with the tape speed
20 v(D) = v(N) = 3.33 m/s and the magnetic heads are driven in the direction indicated by the
arrow 18 with said speed of rotation n(D) = n(N) = 1800 r.p.m. in a Short-Play mode for
the recording and reproduction of digital video signals and digital audio signals. The four
tracks 44, 45, 46 and 47 scanned by the magnetic heads LP1, A2, LP2 and A1 in one
revolution of the head support 15 provide enough storage capacity to record the digital video
25 signals and digital audio signals, which are interleaved with one another, on the magnetic
tape 2. During the recording and reproduction of digital video signals and digital audio
. signals the magnetic heads LP1, LP2 and Al, A2 are connected to the terminals 52 and 53
of the signal processing device 50 via the switching devices 55 and 59. It is to be noted that
the head gaps of the magnetic heads LP1, A2, LP2 and Al have a slight excess width in
30 relation to the tracks 44, 45, 47 and 48.
Thus, the video recorder 1 shown in Fig. 4 constitutes an apparatus by
‘means of which it is possible to record and reproduce analog PAL video signals, to
reproduce analog audio signals, and to record and reproduce digital video signals and digital
audio signals in/from inclined tracks, the transmission of analog video signals and analog




applied to a first output 62 of the signal processing device 50, where they
are available for further processing—ln-a-andified enbodinent

conversion of the processed digital via into 30 analog video signals my
be onitted, in which case a signal processing device 50 supplies

digital V|dé80§ﬁgﬁuﬁs at its first output 62; these signal s PCEBISONGNS be
conbi ned with digital audi o signals. However, a signal processing
device 50 may alternatively have two separ gse first outputs, in which
case digital video signals are available at the one output and anal og
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50 if such di abtionUsh digitdl Qipaks. have not yet been applied to the
first input of this SI 3nal proce55| ng device 5Q_in i nterl eaved form
with digital v. deo si gnal wler 10 geeprdanc Mibassrony enemplary smopdinent;

have WO SepsTthé nvelfior will h&‘ﬂ@'dﬁiérﬁé&%ﬁ%fe?&cé‘w iggfésqo%sucwméneuaapl i ed

to the one input and digital audio signals can lied to the other

i nput. 15 recorder is construmd and sumdgmtwrdmdaewp@masalpemmsfm prordance

.'trrﬁg;e;irg fﬁter“?gaeagggare appl I eéh?%gs?ﬁe‘g‘? erm@%a\Yd anwﬁﬁ% the o

signal pr ocedigital yideo\signalssmd\associabed digital abiiogighelsi The coaBtractibnf thisivideoe
si gnal recorder 1 in accordance with the invention basically corresponds to the construction of the
video recorder 1 shown in Fig. 4 and Fig. 10 only shows the head gaps of the magnetic
20 heads SP1, SP2, LP1, LP2, Al and A2 of the video recorder 1 in accordance with the
second embodiment of the invention. The video recorder 1 in accordance with the invention
as shown in Fig. 10 has another arrangement of the magnetic heads SP1, SP2, LP1, LP2, Al
and A2 in comparison with the rotationally drivable head disc 15 as used in the video
recorder 1 shown in Figures 4 and 5. The angular positions and the height positions of the
25 individual magnetic heads SP1, SP2, LP1, LP2, Al and A2 as well as the values of the
azimuth angles and the gap widths of the head gaps of the magnetic heads SP1, SP2, LP1,
LP2, Al and A2 appear from Fig. 10. With respect to the gap lengths of the head gaps it is
to be noted that the magnetic heads SP1 and SP2 each have a gap length of approximately
0.54 um, the magnetic heads LP1 and LP2 each have a gap length of approximately 0.20
30 um, and the magnetic heads A1 and A2 each have a gap length of approximately 0.20 um.
In the video recorder 1 as shown in Fig. 10 a magnetic tape 2 is driven
in the forward tape transport direction 3 with a tape speed v(N) = 3.33 m/s in a Short-Play
mode. In a Long-Play mode, which is not or hardly customary in practice, a magnetic tape 2
is driven in the forward tape transport direction 3 with half the tape speed v(N/2) = v(N)/2



20 . processing device 50 the digital audio signals are separated fromthe
digital video signals and are subsequently converted into anal og audio
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and are subsequently processed in the 1 si gnal, pr.ocessing devjce 35.
i kewi se, 1t14's VONLE] 433 T3 apd the maghesie beads Al 9rivadn dhedisesion in it arrow

2 ape S b>1/ means 18 with the PSS rotaiSR AAN)SRL1800G. pof2, e nalia 77 4078 BER bERE sdanned
by the magnetic heads SP1 and SP2 of the video recorder 1 of Fig. 10 and the tracks 79 and
80 of the track pattern 76 being scanned by the magnetic heads A2 and Al to reproduce the
analog NTSC video signals and the frequency-modulated analog audio sigrials recorded in
20 these tracks.

. By means of the magnetic heads SP1 and SP2 of a video recorder 1 as
shown in Fig. 10 it is also possible to record analog NTSC video signals on a magnetic tape
2 in tracks 77 and 78 in accordance with the track pattern 76. It is not possible to record
analog audio signals by means of the magnetic heads A1 and A2 because the gap length of
25 these two magnetic heads Al and A2 has a value which is too small for the recording of
analog audio signals. However, recording of analog audio signals is possible by means of the
stationary magnetic head 9.
Fig. 12 shows a part of a track pattern 81 comprising tracks 82 and 83.
A track pattern 81 comprising tracks 82 and 83 can be recorded in a Long-Play mode by
30 means of a known video recorder for recording and reproducing analog NTSC video signals
and analog audio signals, the analog NTSC video signals being recorded in the tracks 82 and
83 as indicated by the solid-line hatching and, in addition, analog audio signals being
recorded in the tracks 82 and 83 as indicated by the dash-dot hatching. Such a recording of



Short-Play node, in which case the magnetic tape 2 is also driven with the

t ape_speed v(P) =2 34 ms and the magneti¢ heads SP1 and SP2 are
driven with the speed n(P) = 1500 15 r.p.m and the nmagnetic heads SPl and

SP2 record the anal og PAL video signals applied to themin tracks 66
and 67 in acwoseedaze: With the track pattern 65, which is sheowmsiobdey | n

Fig. 6. The recorded anal og PAL video signals are applied to the nmagnetic
head SP1 and SP2 from the signal procegsing device 35 via the second
termnal 39 of this device. Fig. 7 shows a further

part of a traglogRabioSdighaliBinaReRohS PRy hédeCH hobshedified 3 the/sandird/fx 'VHS vidido
and 72. The tracks 69 and 70 contai n"anal og PAL video signals. The
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Short-Pl &y mode of the vi deg 1 eoortey b ahorn 10 g when S0 e |
magnet i ¢ t apEPISaPeed  Eans,of the magnsric teeds AL 80q A2 Rerhyse the marefic heads A1 ppd
the t ape j1gpe&g2l almost completely covéd the track 82 ke 830 BE kdafinéiFBfithedi.e driven in
the direction indicated bﬁthe arr ow 18 with a speed of rotatlsgn of

n(P) = 1500 r.p.m, as isFigd3chows apanafp track ppgern, tracks 83 4ad 86
vi deo si gnalppedrgs | ok t sﬁg@ 3 ki 3&;@ | ;
processi ng d.gzli Cek%?ﬂ ﬂ&%as%béﬁgfaelﬁgu se ﬁgﬁ}'gﬂésr%?eﬂﬂe | r?ﬁét %gﬁgﬁdedm

processi ng cnvextended LomgrPlayapedschy: meansrof|ackpown video recorden/for 3k rreanding and
audi 0 o1 gnal ‘Sueion of angog NTSC vidso ignals and, frgpengy mejsed amlog s Lignais.
processi &y dRigi a;%diasramrpaﬁchléy shows the stored analogdNTSQ Wiswalsasaiad!-dptmatchings.
ho aiready otated it is NSk B pPESE AR AAC K Lri a0 122 as yetl gy A1
and A2 occupy the relative positions shown in Fig. 13 with respect to the tracks 85 and 86 it
is possible to read and reproduce the analog NTSC video signals in the tracks 85 and 86 by
means of the magnetic heads LP1 and LP2 and the analog audio signals in the tracks 85 and
20 86 by means of the magnetic heads Al and A2 because both the magnetic heads LP1 and
LP2 and the magnetic heads Al and A2 provide an adequate coverage of the tracks to be
scanned by them in order to obtain a satisfactory reproduction quality.
By means of the magnetic heads LP1 and LP2 of the video recorder 1 in
accordance with the invention shown in Fig. 10 it is possible to record analog NTSC video
25 signals in accordance with the track pattern 84 in an extended Long-Play mode. As already
stated, it is not possible to record frequency-modulated analog audio signals by means of the
magnetic heads Al and A2 owing to the small gap length of the head gaps of these magnetic
heads. It is to be noted also that the head gaps of the magnetic heads LP1 and LP2 as well as
Al and A2 have an excess width in relation to the tracks 85 and 86.
30 Fig. 14 shows a part of a track pattern 87 comprising tracks 88, 89, 90
and 91. In the video recorder 1 in Fig. 10, in the same way as in the video recorder 1 in
Fig. 4, the tracks 88, 89, 90 and 91 are also scanned by the magnetic heads LP1, A2, LP2
and A1 in one revolution of the rotationally drivable head support 15 when a magnetic tape 2
is driven in the forward tape transport direction with the tape speed v(D) = v(N) = 3.33
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to be noted thaindtA® m%ghlhﬁpmms M%ﬁi&hﬂ*%slh&%f% Sihe head ks lof itk
relation to the tracks 74 _and 06426
PCT/ | B95/ 00604 magnetic heads SP1, SP2 and Al, A2 appear from Fxg 16 Fig. 16 also gives the values of

20 the azimuth angles and the gap widths of the head gaps of the magnetic heads SP1, SP2 and
Al, A2. With respect to the gap lengths of the head gaps of the magnetic heads SP1, Sp2
and Al, A2 it is to be noted that the magnetic heads SP1 and SP2 each have a gap length of
approximately 0.30 um and the magnetic heads Al and A2 each have a gap length of
approximately 0.30 um. However, the gap lengths of the head gaps of the magnetic heads

25 SP1, SP2, Al and A2 may alternatively be approximately 0.25 um or approximately 0.20
pm.

In the video recorder 15 shown in Fig. 15 the magnetic heads SP1 and
SP2 of the one head pair 20 and the magnetic heads A1 and A2 of the further head pair 30
are arranged on the head support 30 in such a relationship to one another that the magnetic

30 heads SP1 and SP2 of the one head pair 20 and the magnetic heads Al and A2 of the further
head pair 30 scan adjacent interleaved inclined tracks 92, 93, 94, 95, 96 and 97, as shown
by the solid-line track pattern 98 in Fig. 17, when the magnetic tape 2 is driven with a given
tape speed v(D) = v(N) = 3.33 m/s and the magnetic heads are driven with the speed of
rotation n(D) = n(N) = 1800 r.p.m. The tracks 92, 93, 94 and 95 can be scanned by the
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i ncl i ned tr a¥eo signals and, analeg;aydin, s'Bﬂal&ﬁHffG@ ipclined teackss As wrappad around dhe drum-
shaped scanning device 4 of the video recorder 1 shown in Fig. 15, both the recorded analog

PAL video signals and the recorded analog audio signals can be scanned and reproduced with
25 the magnetic heads SP1, A2, SP2, Al in a suitable relative position of the head gaps of the
magnetic heads SP1, A2, SP2 and Al with respect to the tracks, which relative position can
be obtained by means of a tracking control device of the video recorder 1 in Fig. 15.
The video recorder 1 in Fig. 15 also has the advantage that by means of
magnetic heads provided for the transmission of analog video signals and analog audio
30 signals it is also possible to record and reproduce digital video signals and digital audio
signals, namely in a particulary simple manner in that the magnetic heads required for this
purpose are arranged on a rotationally drivable head support in a given new relationship to
one another and the head gaps of these magnetic heads have a suitable gap length for this.
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the invention [ ' Qadhima bEAHPROEMA
magneti ¢ heads g’P &%Plgdﬂ%%ﬂfpi@zﬂmg vg%?gz%lgg{ conmpar i sotﬁgfvx%tgﬁﬁ?‘h?d

rot ati onal | ylXir ikewise theonagnetic heads D3;and-Bd may sagh haveagap length of appreximately 30 um.

shown in Figure I bt : i gAt | HoWever?
the 25 i ndvi adf gﬁ%&’?ﬁ’“?ﬁ%ﬁ'&%@? * 9%%5?*%%%%%% BE, D% 33BN, HofiRFer? inay
t he.val ues of t Blemnativelybe appraximatel0.25an onappgoximateln 20 gMm.t he head gaps

Sh, b RIneLLe ead, SPL ST s ecopt 3obh 636 8 0 RGghet' /Pt 2

of the one head pair 20 and the magnetic heads D3 and D4 of the further head pair 30 are

20 arranged on the head support 15 in such a relationship to one another that the magnetic heads
D1 and D2 of the one head pair 20 and the magnetic heads D3 and D4 of the further head
pair 30 scan adjacent interleaved inclined tracks 102, 103, 104, 105, 106 and 107, as shown
by the track pattern 108 in Fig. 17, when the magnetic tape 2 is driven with a given tape
speed, i.e. the tape speed v(D) = v(N) = 3.33 m/s, and the magnetic heads are driven with

25 the speed of rotation n(D) = n(N) = 1800 r.p.m. The tracks 102, 103, 104 and 105 can be
scanned by the magnetic heads D1, D2, D3 and D4 during one full revolution of the
rotationally drivable head support 15. During scanning of the track pattern 108 the magnetic
heads D1, D2, D3 and D4 can record digital video signals and digital audio signals or can
reproduce digital video signals and digital audio signals, said magnetic heads D1, D2, D3

30 and D4 in the present case not being connected to the two terminals 52 and 53 of the signal
processing device 50 via the switching devices. It is to be noted that the head gaps of the
magnetic heads D1 and D2 have an excess width in relation to the tracks 102, 104 and 106.

In the video recorder 1 shown in Fig. 18 the second input 63 of the

signal processing device 50, to which input 63 analog audio signals can be applied, is




~to.be noted that the magnetic heads SP1 and SP2 each have a gap | ength of
appr oxi mat elLy 0.54 reLr] m the_nmagnetic heads LP1 and LP2_each have a

gap length of approximately 0.20 30 [err]m and the magnetic heads Al and
A2 "each have a gap | ength of approxi mately 0.20 [err]m

In-the vi deOv@@§¥Rer 1 as shown in Fig. 10 a nagnetic tapePCTABISAINGOY N

in the forward tape transport direction 3 with a tape speed v(N) = 3.33 nis
in a Short-Play node. In a Long-Play 3pde, which is not or hardly
customary in practice, a nagnetic tape 2 is driven in the forward tape
transport dignagdtedtd h inptth10966f ant didid siial pResking(ddvice 110\fofprodessing analog

g%??gggfgng signals. At a terminal 111 the audio signal processmg device 110 supplies gpalog audio _

1.66 n's. | ggrdds, Sutiiéhatehpplidttothe sta Hﬂ@' ol TRE sKdtibriarg! magRdlici iad be
forward tape trans ort d| rectio one thr rd Jof the t.ape speed
v(N), i.e. WB)"“’“W gignals in a onaﬂydmaﬂrm chextends dp the \gi cat ed

in each ?f BitddissHy 'ilﬁ'éctﬂo]a 3 3&!@ Ribel 3s is shown 77ma9%ll¥ in Fxgj 20C Ja_tll_ﬂxgo""s

a part o atrack pattern 76 co rrsrn trac

tracks 77, signalsreprodyceshby, meanso thaému?mrx magnetic heed 8 aremlmao the tpmnal

Pﬁgggzzefdancetw t ﬁ%“t‘"llg Ml@h&“?{/‘g tem éor recor\&eng a%e%%ﬁ% Ion of
anal og NTSCL1Q sipplies the atproduced aa?@?medMs pwdssed l_wglnakiewod tor andritput 113.
magnet i o hoaOlie 13 HEnd brhetsd® 1t RpRRR ot B of e gnel b sl couich 36,
sai d spd@d The dddordiny aid mprcﬂ(xeﬁonrofhﬁﬁlag rau4homgnals by means of the stationary magnétie
tracks 77, 78, .79 and 30, of tractg_H tern 76 recorded on a

magneti c t aff@d? payng 'eb%m@ BUPP¥So recorder 1 in accordance

with the i nvention Mommﬂ)bmdibg'eco}&rl Nstivwicin Fip. IseMUﬁesttmtmw
vi deo signals an di o, S'y?quglgi record d |n the r cks,

anal o
the magnet i te g‘ 8 [dgwige aPy Which, ISyTang ey sign Frd

the ”ﬁgneué?onh&ﬂétﬁtt%tﬁ it Wbﬂﬁm%lgiﬂgﬁbésﬁm '&dibéﬂfdrﬂé)’d'ﬁ%tgi\ﬁlr ow
18 with the speed of rotation n( = 180 the tracks 77 and 78 then

"bei ng sdannprgcessing dgyice 325 MMC%@QWEPE" Sﬁt&b@@lmgmm%e%mer

1 of" Fig. @Rﬁgg, W tsép%fdﬂoﬂ e| ng
scanned by the rragtr%gtrcﬁﬁea S andl aﬂl &{5% e th ana NTSC

Vi deo si gna¢xtragisdhe »mchmm;ammnmcubﬂmh@ mgma,lcmcmfgmm Slged&rm the,
video signal applied to the CTL signal processing device 115 and by means of the extracted
vertical synchronisation signals the microprocessor generates a CTL signal, which in known

20 manner, for example in accordance with the VHS standard, may be formed by a squarewave
signal and which is applied to a terminal 116 of the CTL signal processing device 115 via
the input/output stage. The CTL signal is applied from the terminal 116 to a further
stationary magnetic head 117, whose head gap is arranged, in known manner, in line with
the head gap of the stationary magnetic head 9 perpendicularly to the longitudinal direction 3

25 of the tape in the video recorder 1. For the sake of clarity of the drawing this mutually
aligned position of the head gaps of the two magnetic heads 9 and 117 is not shown in Fig.
18. By means of the stationary magnetic head 117 the CTL signal is recorded on a magnetic
tape 2 in a further track 118 which extends in the longitudinal direction 3 of the tape, as is
shown in Fig. 20. It is to be noted with respect to the CTL signal, that this signal is formed

30 by a squarewave signal having one rising edge 121 and one falling edge 122 per revolution
of the rotationally drivable head support 15 for the magnetic heads D1, D2, D3 and D4. A
rising edge 121 may be recorded in the track 118, for example so as to correspond to the
beginning of an inclined track, for example to the inclined track 102, and the subsequent
falling edge 122 may be recorded in the track 118 so as to correspond to the next track plus



20 . these tracks. By neans of the magnetic heads SPl
and SP2 of a video recarder 1 as . shown in Fig-_10 it is al so_passible
to record anal og NTSC video signals on a nagnetic tape 2 in tracks 77
and 78 in accordance with the track pattern 76. It is not possible to
record analwgeemed2er si gnal s by neans of the nmagneti c headspéyiapesiobed?
because the gap length of 25 these two nagnetic heads Al and A2 has a

val ue which is too snmall for the recording of 33 anal og audi o signal s.
However, recording of analog audio signals is possible by neans of the

stationary magngiel feN@@dradk 104. The next rising edge 121 is then'YeBordéd inSthe \Wack: 1 P85 adio
a track pattern 81 conprising tracks 82 and 83. A track pattern 81

‘conpri si ng tracsesrespongd tg taesnexs inclined teack plugtwa, i« thertsck|196. node by 30

means of a known vi deo recor eé‘l‘f( | ﬂpﬂ I Bmiﬁggﬁtﬁgﬁm ;
vi deo signals and anal og au % si gha is'égt e gﬁgpo SC video gllggl-a fied
bei ng recorded torthe teeminah ¢ kg ofsthe T7d. signal payessing devicsak1d and in thecCThisignal i ne
hat chi ng andg | 1 | Q- Si js La.the
fracks 62 anil dioasthk gellce 1074s0nRk el Y iy g wf i bBGdgRy "0,
WO 96/ 06426 processed further. After this, the processed CTL signal is available at an output 119 of the
PCT/ 1 B95/ 00604

. . . 27 .. .
anal og audi o Si%ﬁ]bgnﬂprpﬁegmﬂgﬂg\pﬁ 5‘?&5&‘8 ‘F%W.‘BP‘ %&WM%@%WW
for VHS video toaninmaadmfshe‘pu\vewﬁ@T lyﬂgfwhiel&?rgdlriﬂgmdm' hi cluflwi!pibdcontm_l

ractice. .. . . angl o video signals recorded. in
Phe t racks 82 dlfyicsin adichbe CTL sigyah it 460 28 dhase oiotroetins 51 hecsmed Gpnirphf e
nmagneti c heags rhétbr 38 dor &ivifg tHetapstarde® recorder 5 1 shown in Fig. "10.

Li kewi se, it is possible to record anal og NISC video signals on a

magnetic tape 2 in a Long- Pl Ye idae recarde dshawn de Fig. (18 gﬂe‘“ﬁr‘%&?@%ﬂsﬂ’ﬁtm
by neans of medn WHIBO&E i ;B f A led

shown in Fig. 10. : &ﬁﬁnﬁwﬁ?@é&&@ﬁm _The %ﬁl%%ﬁg@?gﬁ S%B%éﬁorfled
in the tracks 9n asddepyoduced fram inclined, teasks ina pertisylarhy simole manses inqthat thei magnetic
heads Al and A2h£g§ | : . h@éd”ﬂﬁ:}:uﬁ I I
cover the tracks Zﬂgﬁge%g&t%ﬁ%?%t%ﬁﬁggg%y%gm%y%“ﬁg %’Bgﬁeﬁr&w
Fig. 13 shod8 crelationshiff toconeranothenand the he@ligaps of thesé mygnaticdicadsosch havess gap length

The tracks 85 as&ﬁ?tﬁg 07 s pu it O pa3r dié 91d8 FcBRAY 1 AW P> I8 UMY B a part of

signal s recorde _
an arrangement for manufacturing pre-recorded magnetic tapes, i.e. an arrangement for

recording video signals and audio signals in digital form on 2 magnetic tape in inclined tracks
with a high recording quality.

20 ' The invention is not limited to the exemplary embodiments described
above. There are a multitude of further possibilities for the mutual positions of the magnetic

~ heads provided' on a rotationally drivable head support of a drum-shaped scanning device of a
video recorder for transmitting analog video signals and analog audio signals and for
recording and reproducing digital video signals and digital audio signals. There are also

25 further possibilities as regards the choice of the gap lengths of the head gaps of the magnetic
heads provided for transmitting analog video signals and analog audio signals and for
recording and reproducing digital video signals and digital audio signals; for example,
alternatively the gap length may be only approximately 0.15 um but conversely it may also
have a value of approximately 0.35 zm.

30 Furthermore, in the exemplary embodiment shown in Fig. 20 the
sequence of the tracks is such that recurrently groups of tracks having azimuth angies of each
time +30°, +6°, -30°, -6° are recorded. It is obvious that another sequence of the azimuth
angles in the groups of tracks is possible, for example +30°, -6°, -30°, +6° or +6°,
+30°, -6°, -30°.



~an -extended Long-Pl ay node by neans of a known video recorder for the
‘reeording and reproduction o L deo signals and

~frequency-nodul ated anal og audi o signals. 15 Fig. 13 diagranmatically shows
‘t'he stored anal og NTSC video signals as dash-dot hatchings.

Wien t he heWogepss2ef t he magnetic heads LP1 and LP2 as wel lpCuaB9sh0604 and
A2 occupy the relative positions shown in Fig. 13 with respect to the
tracks 85 and 86 it is possible to resgd and reproduce the anal og NTSC
video signals in the tracks 85 and 86 by means of the nagnetic heads

LP1 and LP2 and the anal Dgis 20/ b¢ foted alsolthatiin atvasiaitrofahes indéntivncthe fecofifingy
means of the magneti ¢ heads A ngd A2, because both the magnetic heads. Pl
and | PRSI SSTRAOARGE Pt tBe P CRHOR e RS CPHRNRLI0 SFOGA SRR T &, o

of the traoiglf $iPrdi& The spest-Nhe Feddrd cieiet ishaivedaind ito Meidyi die AsdiPfor Técdrding Y

reproduction quality. By means_ of the magnetic

honds LP1 athe infpmation,with the dalyed bitgatee The twe, heads may he fhe e Seads iving dhe
i nventi 0§ sl hbsslufel dtimith ah%le,i ﬁem@a} Rlethebdt Wil Mithua'Blghs LS50V anE3028r

signals 1n accordance wth the track pattern 84 i n an exXtended Long- Pl ay

node. As altheheads with azimythcangles of i-+6and 1635 The Jast-mentianed pessibility is less
frequency- | ' s netic
heads Al a%%ﬂho%g%%“@oﬁ?he sna ﬁ‘%ﬁ%ﬁéﬁ'ﬁ@'ﬁ‘?%*%“&é’ of these

magneti c  compasaively smalli @2)o Ittis alsotpossible 30 usehthe twb hedds awitlyagimuthf angles of

orel at i onvol Eh 4 onphé o s i agimun anded OF 0% o186 bk RGERG ST

a part @0 dcnformatiorpwithalienhdlvedCisitrpué. STheOrebordinig ppdiatub @ thed operated dm en Sritervhn

the video recorder .,1_in Fig. 10, in.t sa as in the vjdeo recorder 1
in 2 crod. it ditoriaants mowisstordd Gurntralt P tite bebatst e héag pale it
m?n?t iC lhleﬂﬂgh uﬁjlnbf(ﬁalﬁﬂblg& rwordec{iiiibmi (fbn%ewitﬁ\ﬂzd t&:d)ﬁt lmﬁ‘fizertfﬁﬁhalfthe time.
rotational ly drivable head syppor.t. en a magnetic.tape s driven
in the forward tape tran?bb‘?d(‘gghr"e@tlﬁ’ﬁﬁ npjedithaty %ﬁé’@p&ﬂ%@aﬁ’%ﬂ%}’“—l

3.33 to record iMbmistionGdidba bit rate which is halved once more, i.e. with a quarter of the
28 nm's and when the magnetic heads are driven in the diréction

i ndi cat &3 ixyrigisal bitrmtey with ayeperd carriertspeeds which inalso balved encevmase. = n(N) =
et B g L0, 5o Wb nblts il 3l i bl "
reproduce dizifnethlangledfonrecording the amformiatipnt with thedialved ibitrratesthis can be achieved in
that only one head is used for recording the information. This head then writes the
information in tracks on the record carrier during half the time. This would also mean that
20 tracks with the same azimuth angle would be recorded adjacent one another. This is
undesirable. Therefore, a second head with another azimuth angle is arranged adjacent this
head. These two heads are then used alternately to record the information.
In the above embodiment in which the recording apparatus is operated in
an interval mode to record the information with the halved bit rate, this can be achieved in
25 that the information is only recorded by means of the head pair during a quarter of the time,
i.e. one time for every two revolutions of the head drum.
It will be evident that an reproducing apparatus identical to the described
recording apparatus can be used to reproduce the information with the halved bit rate or with
the bit rate halved once more.



5 . The video recorder 1 shown in Fig. 10 al so has the

- adyvant age that by means of the sane magnetic heads it is possible to.
“transmt anal og video signals and associ at ed anal og audi o signals and
"to'recofrd and reproduce digital video signals and associ ated digital
audi 0 signals. WO096/06426 Fig. 15 shows a part ofPCa/iBestecos
recorder 1 in accordance with a third 10 exenplary enbodi nent of the
invention. This video recorder 1 is constructggl and is suited to

record and reproduce anal og PAL video signals in accordance and associ at ed
anal og audi o Claimi gnals and to record and reproduce digital video signals
.and associated digital audio signals. In a nodification such a video
recorder can al so be constructed so as to be suited to record and
reproduce anal og NTSC vi deo signals and associ ated anal og audi o signals and
to record 15 and reproduce digital video signals and associated digital

audi o signals. In the video recorder 1 shown in
Fig. 15 the rotationally drivable head support 15 carries only two
pairs 20 and 30 of magnetic heads SP1 and SP2 as well as Al and A2.

The angul ar poditions and t hAnappagatus penstructedhto rerondrand seproducervider signals and audio

th ) : S ;

5o gi ves. ¢ he SEPHEE DA Tin 2 fidgndfitiadl in Gfla@BPEiics Wk drt ncliby peile o e

head gaps of t llengiadinak directiom df thERdpe domprising a dnir;shaped scinning devicecaround

th I th f. 1 he head f th L. C. h SP1 2 .

A Ro% ¢ T e g ege, HBE . rampmEPRE R Bhlier BER Shnie desonisy gnd srpBiction

%gp I eﬂg}]h 8 and wl'lmipdsﬂﬁﬂrfas £ Irytatibnally Bﬁ?a&lﬂhiwddgphgt forganying d’lpl&d&tyﬂ&:[ﬁ@lenc
each have a,ga 0 appr oxi_mat el.y 0. err.]m weyer ...t he

Gap’ Tongt heof HEAE (DI h5a8 Suppor B, 56 SRR B 407406 sttt o abalog idtp Sgoals

may al ternati vet kit legst da8 giveh iEjessped) which kead [pair CompriBsQwo didgohallyardihged magnetic

[err]m In the video recorder 15 shown in F

X .15
the magnetic hdstds Whose hed aps havi-oppositaly erigpied fEmutAneles a8d B masny of Which the
mRgnet i G heads nilgndiciad? cff b Rendd Y adiResk Belicd Hhcks, and 3 Rasticn T6HKEr Bead

t he head support 30 in such a relationship to one another that the nmagnetic

30 heads 2alr fopthegransmission of peales pudie signals atiatilerst aee;giuen app spred. whichnd
fracks o2, 93, Teryead BEF Colplhips 0 SEgBulty @RRBK Mkt AR yhdc hidabfps have
pattern 98 in ripgositely oridnted furtherrazimuth ianglesignd by meansrafiwhichiihetmagngtic,tape can be
e et 1 Oscind Monp sk fe gl B 8 50 6 g e s
and 95 can be wfaheent headtphir being smaller than the further azimuth angles of the two magnetic heads
15 of the further head pair, and compﬁsing a signal processing device for processing analog
video signals and analog audio signals, which signal processing device is connected to the
respective magnetic heads during the transmission of analog video signals and analog audio
signals, characterised in that the magnetic heads of the one head pair and the magnetic heads
of the further head pair are arranged on the head support in such a relationship to one
20 another that the magnetic heads of the one head pair and the magnetic heads of the further
head pair scan adjacent interleaved inclined tracks at a given tape speed, in such a manner
that each time an inclined track scanned by a magnetic head of one of these two head pairs is
situated between two of the inclined tracks scanned by the magnetic heads of the other one of
these two head pairs, and in that the gap lengths of the head gaps of the magnetic heads of
25 the one head pair and of the further head pair are at the most 0.40 um, and in that the
apparatus comprises a signal processing device for processing digital video signals and digital
audio signals, which signal processing device is connected to the magnetic heads of the one
head pair and of the further head pair during the recording and reproduction of such digital

A DG T

video signals and digital audio signals.
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magneti ¢ heads SP1l, A2, SP2 and Al during one full revolution of the
rotationally drivable head support 15. During scanning of the, track
pattern 98 Metic heads SP1, A2, SP2 and Al can PGRAPPIOOENgi t al

vi deo si-gnals and digital audio signals or can reproduce digital vi deo
signals and digital audio signals, said nggnetic heads SP1, A2, SP2 and Al
being 5 connected to the two termnals 52 and 53 of the signal processing
device 50 2ia the two An appairiteasiglaithed iis €©laimSl,cohdrabférisdd ini thatt the Inmagneticed

57 of t e BrAR O  Gre e oo R eciaghelc drad it st fusel nead G om0

SP1 and SPghe\tiead suppoitdin\suth a@aﬁm 10 aﬁdaﬁmhertmattdmmgékeﬁps dsmg?ﬂ:uand
LP2, as in the video record shown in Figures 0.. Morever, it

is to be nbwéawatmatwmeﬁea@ﬂws one head paiy %enne‘a 2., pYiewsd insthe

have an sexgpe tranbpdit\direttion, Bibwatck BRAnhEPEY & ntagnedtdhead withPd fosifive azimuth
In the video recorder | shown in Fig. 15 a nagnetic tape 2 can be driven

in the for spgleiof thedurtherhegd pairdi rection 3 not only with the afore ment i oned

t ape speedqVv(D) =V(A
2.34 nis. ?/\'hen a magnetic @&WI gﬁﬂﬁ?é%ﬂ\lir’]"o{' ¢ orward tape trgg ort
i recti on Bagihiof theohcad sps plbiba magnstic-headsef theone iiead pair androtshe firthon death

SP2 and SP, \L;\-ﬁtﬁgoﬁ'% I{;ﬁgqmtg ir 20 can scan tracks 99 and 100 of a track

pattern 10 broken lines in Fig. 17. During scanni ng of
the trd6ks499 and 1A appiarates gsociaiimed dn laimel or 2, inr which thepread suppostnal og

PAL vi d ' | o ] Shor.t - PI de. . . \Wh
ragnet 1 o« S5te0a Tisk el PP s e Skaiiionsor st vidensemals t fyoorenal e S
f r equency- whithfirstciead peir@compgisel twohdiagoniibearraiged athghsticiads whosechelid gips

vi deo recorder.in, ac@oﬁdance wi th. the YHS stang F d f r t he recor‘gnng

and r epr odPA¥Ei WROYiel, Ariented first aziputh angles and by means
in/frominpgd Wﬂ%ﬁmtijmWwdmwmm ﬁhwdaxﬁﬁmmhrtﬁ

device 4 of the video recorder shown in Flg 15, both the recorded anal og

PAL vi d€o Q%Y‘Q%ﬂﬂ“ﬂlh ata E@H%%Mgwh’ﬁ iserond head Eﬂéﬁ?mm&‘&‘hned and

oty e ] S AR Sl WipecFlad dAfe S oppblicy o JBBUE, )

and Al wi tmmgﬂwtziesmdtbuenmaoﬁymcmm magmt:&ttmempdmmmd@mmg secondbe

bt db
o5t 1 A ot e B kIl A b
the advant augiio sigoals by atrieast onebf the tapenspeeds: whichcfutberhead mied:ompnsetsrtwo

2l <o pdbai ARecHBS RRaRpe s hPAUR ol e 06 B BeBritly ol alBfndmed

audio aziingthaircglesraamblyynéans af pdhichithe mapyetici tapel eanrbenseanned aldngdurthdre
0Dt R B e 6k B e BAPOSE R i BBl oF g s e
anot her anghi# hﬁi theadcahdnaimith lafgles o thg teb inagheticiheadf UL the secunkiclithd pain being
length for ntiamer than the further azimuth angles of the two magnetic heads of the further head pair,

25 characterised in that the magnetic heads of the second head pair and the magnetic heads of
the further head pair are arranged on the head support in such a relationship to one another
that the magnetic heads of the second head pair and the magnetic heads of the further head
pair scan adjacent interleaved inclined tracks at a given tape speed, in such a manner that
each time an inclined track scanned by a magnetic head of one of these two head pairs is

30 situated between two of the inclined tracks scanned by the magnetic heads of the other one of
these two head pairs, and in that the gap lengths of the head gaps of the magnetic heads of
the second head pair and of the further head pair are at the most 0.40 zm, and in that the
apparatus comprises a signal processing device for processing digital video signals and digital
audio signals, which signal processing device is connected to the magnetic heads of the

) O R
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Fig. 18 shows a part of a Vi deo recorder 1 in accordance with a fourth
exenpl ary enbodi nent of the invention. This video recorder 1 is constructed
and suitabl e forWO%Mhe recording and reproduction of digital PETRISH0604
signals and associated digital audio signals in inclined tracks. 5

In the video recorder 1 shown in Fig. 18 the rggationally drivable head
support 15 also carries only two pairs 20 and 30 of magnetic heads D1, D2 -

and D3f Dﬁ Thesecond haagpatmfmahéD ﬁmd amﬁaheddg?ggtﬁmh lfglaﬁﬂ&eﬁhdlz ﬁdmnlg o adch
gaps o terrag et i.c .hea are shown in Fig

Fig. 19 al so gl E“\/ﬂﬁfg%a'gf‘ﬁﬁ?gaﬁ?f’rﬂﬁ“ﬁgangl es and the gap W dths

of the head gaps. of t he magneﬂtn Wﬁ&smmmwxmcm@h chidractiiidel) ifi @50 8% mbghetic

the 10 gap w dfhs of .the he s of the tic ead D1 and D2 it is
to be noted tha “E’ﬁgg da‘mg\ag’aendmsee 22y Arc, grygiged

48 [err] m buls ngy til fead riSHSuEER réladonSs P%oneanommm { Ve tdple SpRed hM
35 [err]mor even 30 [err Wth respect to the gap | engths of the head

gaps of the rragﬂ'@&’!eé'c wi PER%F"BF‘&!@W\HB gk thegeqond head pair seans g track whichy

that the %&WHE& Scghn qﬂ%,
approxi mately 0.30 err] m and ew se I{aﬁ{egqntg%%et | cgﬁgggs anéugél rra

each have a gappositing:azimuth apah@futhnammd[mr] m The gap | engths of

t he head gaps og t he rragnetlcmh%nt; CFE _}FW
alternatively be approximately err|mor apprOX| ma [erth?m
In the vi dedOr eleogiiieof mﬁtaadmgamfﬂhgmagﬂbﬁchmadmrthe mohdahehdﬁirmdcbfl]ﬁe further

of the one head |r 20 § the |c heads D3 and D4 of the further
head pair 30 ar (Pa‘aw ead support 15 in such a relationship

to one anot her fhat the magne&n ?ﬂﬁﬁﬁﬁ%onstmctd&ho&%rlﬂn&ﬁr fdpmme@ﬁgﬁﬂg and
20 and t he magne of the further hea .scan

adj acent interl é’ﬁb% EI"?‘ PF%’&R%“"’M? lnlm‘dﬁ"i]‘lﬂ’g ich p; i “Sﬁ tive 10 the
shown by t ongitidifdl m&aféf:w&pwn&wn rAsing ¥/dfin ﬁfh GcVigd Grodnd S
driven wit h gi t&eﬁ‘@g speed, e tape speeg D) \((N) 3.33
m's, and thé g’h@g petic tapge '&W\m’w ahelicalpati during the recording &M n( D)

= n(N) = 1800 r uctiéifof ﬁgﬂdksanWh:cﬁg&npﬁ% a%ﬂu&:%?(iﬁﬂaﬂe head suppér #orchrrying

by the magnetic eads D1, during one revol ution of the

rotational |y drW wémgﬁwpms,mcmrﬁgmmwwh%mmemmwn
108 the magneti gf information signals at at least one given tape speed, which head pair comprises two

diagonally arranged magnetic heads whose head gaps have oppositely oriented azimuth angles
20 and by means of which the magnetic tape can be scanned along adjacent inclined tracks, and
at least one further head pair for the transmission of further information signals at at least
one given tape speed, which further head pair comprises two diagonally arranged magnetic
heads whose head gaps have oppositely oriented further azimuth angles and by means of
which the magnetic tape can be scanned along further adjacent inclined tracks, the azimuth
25 angles of the two magnetic heads of the one head pair being smaller than the further azimuth
angles of the two magnetic heads of the further head pair, and comprising a signal processing
device for processing the information signals and the further information signals, which
signal processing device is connected to the respective magnetic heads during the
transmission of information signals and further information signais, characterised in that the
30 magnetic heads of the one head pair and the magnetic heads of the further head pair are
arranged on the head support in such a relationship to one another that the magnetic heads of
the one head pair and the magnetic heads of the further head pair scan adjacent interleaved
inclined tracks at a given tape speed, in such a manner that each time an inclined track
scanned by a magnetic head of one of these two head pairs is situated between two of the
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heads D1, D2, D3 and D4 can record digital video signals and digital audio
signals or can reproduce digital _video signals and digital .audia
~signals, said magnetic heads D1, D2, D3 30 and D4 in the present case not
beirng connected to the two term nals 52 and 53 of the signal

processi ng d¥QWH64HE via the switching devices. It is to be rCWIBISA0EE t he
head gaps of the magneti ¢ heads D1 and D2 have an excess width in
relation to the tracks 102, 104 and 106. 37 In the
video recorder 1 shown in Fig. 18 the second input 63 of the si gnal

processing gRlherradks stanned by the mwieu%eﬁsaimneem&rane%mdeaweaﬂMpmrs and

: g%—ﬁ)-} : gg;, / Ioggbq:at the gap lengthsV\? tl?e ‘xeag gaps of the magnetic heads of the one head paig and of the

connect ed t fyrfhier heddpair 88 20 theAfiost 040 Bihin MEOHE Afpdisius Borhpiises hQignal
processing anal og audio signals. At a termnal_ 111 the audi o signal

processi ng mmgldwcslfwmsmaﬂagl ¥idge signals aﬂ%ﬂl}ﬁﬁl audio)sigeals, h!dhﬂﬁl‘ﬂled

?gc'z)?gsstﬁte &na 0g augio SI na%s hﬁaﬁ%%éng%?ﬁ I nal ?Ig%(ﬁpﬁfgﬂdmﬁfmﬁﬁmher

extends in h@d pair dusingi the, e mm@wmdncmmf annbdwtpbwdem signals andhdigital
di agr ammat | 91?&1 F| g. 20. Anal og audio signal s reproduced by neans
of the statlonarf magnetlc head 9 are applied to the term naI 111 of

t he audi o sBgnal pr ocesthgamnmtmsldlﬂmedﬁnﬁimm‘l | the alagnetic

o1 ocesse oot BF e e e pal AR i mpeip HRLR S Ui ok b e Bl on

% ﬁnnect emdt mmu?j Wl‘ﬂg&ﬂﬂpﬂﬁ‘elﬁ]fbmﬁlpttb ©né agohdr thatet idmsam&sdm gzeaﬁﬁpe 3peed
e recoradlng and, repr.o I on.oT ana u a S maan
stationary H‘r@ﬁﬂ“@"‘rﬂﬂ/‘“ ags& ‘glég"r P%Pg “%%bﬂ*“ﬁ@-

pur poses. v1ewed in the tape transport dnrecndi(b felioadra Lridkescéirldé&(by aeﬁﬂgxiiﬁé héabWitha i N
Fig. 18 has the first iInput 51 t he signal processing device 50,

whi ch i nput Positiyesaziipyth aggle of the g@@ﬁ/@‘a&m"@g vi deo signals, connect ed
to an inputgll4 of a CIL &dw&%ﬁﬁbﬂ%wmoﬂﬁ%h%@-uﬁﬂﬂﬂﬁbg&ﬁ

processi ng device 115 conpri'ses, as Is known per se Yromexisti n% Vi deo
recor derld, lmtya@f the heaéespmeﬁtlw magngfis, headwéﬂrspnebe%w andgofthe turth

i nput / out pu g.}ugppar ator stage extracts the
synchroni sation S|gn S, Icularly the vertical synchronisation signal s,
fromthe 10. video si gnaﬁn apnaratescast claitied TNy oneyofathe (Haimsshtory chemctersed1®

B e Pyt B g 4 e Bl g e Sl
digital audio signals on magnetic tapes.

20 11, A magnetic tape for cooperation with an apparatus as claimed in any one
of the Claims 1 to 10, provided with adjacent tracks which are inclined relative to the
longitudinal direction of the tape, characterised in that tracks groups which adjoin one
another successively in the longitudinal direction of the tape, which are each of similar
configuration, and which groups each comprise four successively adjacent tracks, have been

25 provided on the magnetic tape, and in that of the four successively adjacent tracks of each
track group the first track contains a recording made with a magnetic head having a first
azimuth angle and the second track contains a recording made with a magnetic head having a
second azimuth angle, and the third track contains a recording made with a magnetic head
having an azimuth angle opposite to the first azimuth angle, and the fourth track contains a

30 recording made with a magnetic head having an azimuth angle opposite to the second
azimuth angle.

12. A magnetic tape as claimed in Claim 11, characterised in that the first
track contains a recording made with a magnetic head having a positive first azimuth angle
and the second track contains a recording made with a magnetic head having a positive

A



20- manner, for exanple in accordance with the VHS standard, may be forned
by.a squar ewave signal and which is applied to a termnal 116 of the
CTL signal processing device 115 via t he input/output stage. The CITL
signal is applied fromthe terminal 116 to a further stationary
magneti c head 1WD9%%®36ec head gap is arranged, in known manner pPCTABYSIO664

W th the head gap of the stationary magnetic head 9 perpendicularly to
the longitudinal direction 3 25 of the tapesgn the video recorder 1. For
the sake of clarity of the drawing this nutually al i gned position of
the head gaps sgéondhi2ihith angle)@id ia thaahe fivst agichultl dnglé is'laiges thanihe secondlazimuth
18. By neans of the stationary magnetic head 117 the CTL signal is recorded
on a magnetic a8e tape 2 in a further track 118 which extends in the

l'ongi tudi nal dgg;ection 3 of gt P Sipe A6 clafimed in CIiH®'WM of 12 [éifhractiised in thét (e
be noted with respect to the nal, that this signal Is formed 30 by

a squar ewave Wﬁmamﬁ%@vfw ksiokeach tragk groyp haye,

revol ution hefgsf édkg};dn Gi) khowm

magneti c heads wha a@ﬁﬁaﬂ%% 438 rlﬂs%? %ﬁqggee g f{?ﬂ‘[recor ded in
theI tragk 118,14 or exarrpl e Aomagnetio tape a8 elajiroed)int Glainn 43, characmgednm that e fizst
inclined trac

falling edge %ﬂ‘g %1@%55@@%@” n@&gbﬁaci@%%ﬂﬁggpﬁggﬁw&dm
t he next traclofpﬂ°us WD 96/ 06426

PCT/ 1 B95/ 0060

one, i.e. t hedpr ack 104. ThQ"WFgf ﬁld"aﬁg'é' "I‘!f“Fé’fH?eﬁ"P'é’ b?%é%r ﬁzﬁ"?"ﬂﬁ““g

track 118 $0 afigitab video sighalsrwithp® bii rite reduced by ta factor ofrm dndawith o halved speed ofthe
i.e. the track 10 uced b

stationary madfeq Sm&’WH‘pﬁhf‘%ﬂ“y two °€8‘°t‘h %i’%fg the tya,

si gnal procesgiaitg acusedFor Aeorivig. | N t he CTL signal 5 processing device 115

it is first applied to the oqutput/input st%e and is subseguentli
processed furt¥er. After thAS appaatusasclavnediinany ope of the Claims Lte A for 5t an

out put 119 of feb@ducing digithl ﬁu&f‘ﬁknd!’{ Gﬁﬁ%%xﬂﬁtéjﬁ‘dh&ﬁ b’y@ﬁcﬁi%@ﬁn@\ﬂtﬁ&thﬂvﬁ
119 a reproduced CTL signhal is ap . fo an input 120 of the gﬁé
supply 14, %lmgf@pmcwat eﬁmﬁenmtbaypbwwm&wmsne% ¢ of the

whi ch the CTL @;oggab g.gﬁgg"dﬂ%or mation for the speed control of
the 10 notor péﬁl Vi ng the capstan 10. The
vi deo recorder shown in Fig. 18 also has the advantage that by

[
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means whi ch are known per se digital video signals and digital audio
signals can-he recorded in and reproduced frominclined tracks in g
~particularly sinple manner in that the nmagnetic . heads required for
this are arranged on a rotationally drivable head Support in a given new 15
rel ati onshi p™MaP6®6anot her and the head gaps of these nmagnecraBés®esid ecach

have a gap | ength suitable for this purpose. A part of the video
recorder 1 shown in Fig. 18 may be a part of an arrangenent for
manuf act uri ng pre-recorded magnetic tapeg,?.ea an arrangenent for
“recordi ng video signals and audi o signal /I n digital formon a nmagnetic
tape in inclined tracks with a high recording quality. 20
The invention is ot |i@ted to1s € e i ments describedla
above. There are=—a Wl titiyde of rther lpossib™Nities for the fut halr
positions of the nmagn&ti®B\\ *fieads prdvi ded on tgt gonal | gt i vabl e
head support of a driﬁns ni ng ﬂevi ce O{)P ' 21250 3jer for
transmtting anal og i ghaks_and aral og autl I gna 13 r
recordi ng and reprodugifty dilit al »ideo Jsi gnal %bgl udilp signal s.
There are also 25 further o) - o) e ctoipe~ef the gap
| engths of the head ga =22 lh ' Aﬁ?r
transmtting anal og vide .afid anal og ' i I Cetor (36
recording and reprogycihg HICoN t. vi deo |si gnal s ! i udi psstgnal s;
BOESe?anpie,b t alter . £ t gapilenth PI ppr oKi | EIY

: err] mbut conv It so @ av a appr ely
0.35 [err]m 30 L 16 \ Fdrt he Fl& ;Jshge Yem! krg

enbodi nrent shown in Fig.*20 the ce o racks 3§/such hat
ing azinuth a glgﬁ of each I me

I-B0%ar e recorded. +3(¢® obvi ous that}anot her

-dﬁ@has in the gr upsnyﬁntracks i s pbssible,
+6, +30[err] ., -6[Brrl,

33
5,27

IS

recurrently groups of track
+30[err], +6, -30[err], -6
sequence of the azimuth
for exanpl e +30f&Surh, -
-30[err]. LP1
PCT/ | B95/ 00604 +

It is to be noted38MEd
apparatus in age8 nce
i nformat i on W-Eha~S=Sad—rtorate - :
hal ved and t wolf@adé”/ 0% (461 e€drai809” 220° 360%=0°




the information with the halved bit rate. The two heads nmay be the two
heads having the 5 sane absol j i—6-— ei t her—t-he—heads——
with azimuth angles of +30[err] and -30[err] or the heads with azimuth
angl'es of +6[err] and -6. The last-nentioned possibility is |ess

_interesti ngW9md2s t he di fference between the azimuth angl RGPS head

pair is conparatively small (12[err]). It is also possible to use the
fwo heads with azi muth angl es of +30[err] and +6 or the two heads with
azinmuth angles of -30 and -6[err] for r ding the 10 information with
the halved bit rate. The recording appafgtts is then operated in an
i nterval mode. The information is now recorded during half the tine
because the head pair with which the information is r$corded i? only
in contact with the 2bcord dperer ITorkalf,the tine. % A
In addition, it is tp bg_ng¥ed tha or di ng appar atus '%ay%adapted
to record informat iSBy#d { sShh& \Bd opceTmor e i.e. with
a quarter of ths 15 {}'-02 . DG r speed which
i s al'so hal ved dPef/ morlg e S ¢ enbodi nent
usi ng two heads wgdh t\he Afrgl e r isecordi ng the
information wit he bhalved. if 3 o\ i n that only
one head i s used &' ;\@},;.5/ hi gafl thep wi3B es the
information in tracks=v¥e{P¢ récor rri~d 4Or he t |+ .,.This

, 4 ; 7
woul d al so neanygh Q\ #acks with the bl e Wl d e
recorded adj acen Ak her. Thi¢ is Ther pbot®, a
second head with br \ax] ent tk head.
These two heads #Hr hgn ‘used g 1 at i on.
In the above enbodifrent ik whic e recordin t naedled in
an interval node to recordtheinfﬂ@ W t i |oh@Be, this
can be achieved in 25 that the info tidn is o Qx,_ ans of
the head pair during a quarter of the tineg, i P i every
two revolutions of the head drum be

evident that an r oduci ng apparatu '?denti cal t he descri bed
recordi ng apparatg an be to r% uce ’ﬁﬁnformati on w t,h the

hal ved bit rate i h 3 bi t hal ¥ e nore. !
WO 96/ 06426 Xyt 32'%~ i
PCT/ | B95/ 006044=45um 1 | 41 o34
" H=29pm § S
==k L —~SP2 ' __SP1
>6* o6 % FIGS
H=0 L8pm _L8um / D
77 eSS e B0 ST 360009 S




1.. An apparatus constructed to record and reproduce vi deo
'signals and audio _signals on andfraoma magnetic tape in_adjiacent
“tracks which are inclined relative to the | ongi tudi nal direction of
 tthé tape and conprising a drum shaped scanni ng devi ce around whi ch t he
“magnetic tapWA%O28pped al ong a helical path during recor diPCE/IBISNO604
reproduction 5 and which conprises a rotationally drivable head support

for carrying a plurality of nagnetic heads, whi ch head support carries
one head pair for the transm ssion of angl vi deo signals at at | east
one given tape speed, which head pair c rh ses two diagonally arranged
magneti c heads whose head gaps have oppositely oriented azimuth angl es
and by nmeans Qf ,WMich the nagnetr c tape can pe scann ady acent
inclined track | east one 4 her head 10 pair for tRe

| east one given tapevg:aee,
) _yiagonal |y arranged magnet]i c

d AN AL

adj acent i ncli\ne (k¢ o 57T oy () e St >~J&Jnet i ¢ heads
of the one hegd pair b€ ng g = Sy, 4 .: :
two magnetic heads 15 Ny ad pa c%r :

magneti c headg dgki ng the transm‘s of angi
i d i‘mt

whi ch fur

audi o si ghal s} cha
head pair and
on the head suj
magneti c heads © G ) =F P
head pair scangadiacent—i-fter+eavee—tneH-red g-vah—t-ape—speed,

in such a mannke that each time an inclj y
magneti c head 5 ﬁﬁg ese two head pairg si t ua{lBh/bet weg¢n t wo
of the inclingd bdky #carinddim h ti c p&2ds of the ot )~ one of
these two head I uﬁﬁ?ggﬁ a' B 0% of the
magneti ¢ headg 5’ g pripdueag '6 and of Pk are at
the most 0. 40{[ ertdm :f” 4 ’ a ki gpal

&S 9 ¢

processi ng deyi ce for pIo

LA
LG 5
audi o signal s{ whi ch—s+anar—pLltesy] N} O €Py S P magnetic
heads of the ¢ne 18,piAq pair and o el f o@°t her head ~oddwgeng the
recordi ng and reproﬂéti Q o-,:- di gi tal 1 deg signals anu~digital
oJ i

audi o signal s. Th
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2.7 An apparatus as clainmed in Claim1, characterised in
t*hat the magnetic heads of the one head pair and the nagnetic heads of
the further WO280$36r are arranged on t he head support PCHIBIS00604

rel ationship to one another that at the given tape speed a nagnetic

head with a positive azinuth angle of the one head pair scans a track
which, viewed in the 5 tape transport A7ct| on, follows a track scanned
by a magneti c head with a positive azim angl e of the further head

pair. An apparatus as clained in daim1l or 2,
characterlsed in t t he gap | engt hs of the qead gaps of the magnetic
heads of the one pal r K t hes EUXt her {h 23 arey0. 30
[err]m at the nos m jna tu as clalrredln
Claiml or ﬁ eac?igf's'upport‘ darrl s a firsty heaii pair for
the transm SSI g—. -ge6-~Sghad- St -aRo - —t-ape— - — which
first head pai H es tivo di agonal ly ; rranged magneti c ads whose head
gaps have™ of opp 5| 75!’1 ed— 11 rsT "z T n‘g‘r'era by TTEans  of

whi ch the magnetic tape can, be scanng d allorysy f| rst (Ea i ned
tracks, and a second hepd plal£ r the trg nsmls ahO0f 15 a;g‘@a
signals at a rdihited tape speetl, which se¢ond héadl pai r se

di agonal | y ar rApQew Aodqivel gaNneads Anteigysadogers’ Have o"u,. A ent ed

second azi nut h angl es and by neans of which the magnetic tape can be

scanned al ong secoRd acen nclineg S—and-whi-ch—carrigs a

further head p| r f the transm ssi o f anal og audiﬁ_sgﬁal s pt at

| east one of t eds whi ch f head pair conpris (N PO

di agonal ly arrg heads m .- gap#f\lhave oppositely ofiented
# +enagnet|ctape ¢an be

smal l er than the furth Reads 4of |t he

&
further head pair, cA :&
second head pai)r and the3gta .o s
arranged on thg head suppor ' a

t hat the nmagnet)i c heads of h SoONY
the further hegd e3a pair ! gwsadj a
gi ven tape spees uch a manner tHa

FIG

further a

scanned al ong { -4,4 ‘#é"’ o L i the firgsfbazi mufh

angl es of the Q @ # pais” and the{second
azi nut h angl es of t @r&, ‘a ( L0 @ pair i NO

FIG.12




each time an inclined track scanned by a magnetic head of one of these two

head pairs is 30 sjtuated between two of the inclined-trascks—seanrnred—by——

~ the magnetic heads of the other one of these two head pairs, and in
that the gap | engths of the head gaps of the magnetic heads of t he
second headweesémé42ad of the further head pair are at the mBPSEABPSHBMcr ] m
and in that the apparatus conprises a signal processing device for
processing digital video signals and digital audi o signals, which
si gnal processing device is connected t5 71e magneti c heads of the
WD 96/ 06426 /’
PCT/ | B95/ 00604 36
second head pair and of the further head pair during the recording and
reproduction of such digital video signals and digital audio signals.
- 5. AT apparatus—as crarmed—Tm crarm 4, ¢ ad in
that the magnefic heads of the second head pair and thg yagnetic heads
of the further ad pair are arranged 5 on the d support—gT such a

relationship ﬂs that at the given tag peed a magnéti c

head with a p@¥ i Jaonire~af _t he second head pair scans a tifack
whi ch, Vil 5 £§ﬁ§ gielion, follows a trhPR dcanned
by a magnet i c b2 g& g B0

pair. 6. By, sh it B

characterised
heads of the $edid head pair anda
[err]mat the ) 7. +30°
record and/or&reproduce vi deo signals and

T
iy

magneti c tapelin adjacent tracks which are i ncfPned relagsv;;§£~Lh

| ongi tudi nal direction of the tape and conprising a drum shgped scanfi ng
devi ce around ich the magnetic tape is wapped al ong alp(Nlcal \ pat h
during the re an r epr oduct i i s and whi ch_conpRi ses a
rotationally drivable eangagspmzifor carrying? a plurality o

magneti ¢ heads, which head¥s ] carries one head pair for the

transm ssi on of information signals at at |east one given tape speed,
whi ch head pair conprises two di agonal | y arranged magneti c heads whose

head gaps have(OppUSTIETy OrTented azi Mt angres 20 andqu-gzaﬁS'oT whi ch
the magneti c t apess e dd al gwg a&flj acent inclined tra wD)and




at_least one further head pair for the transmssion of further information

signal s at_at |east one given tape speed_ which further—head—pair
conprises two diagonal ly arranged nagnetic heads whose head gaps have
pppositely oriented further azimuth angles and by neans of whi ch t he

magneti c t ameosse4tie scanned al ong further adjacent inclineRCHIBAYI0§ { he
azinmuth 25 angles of the two magneti c heads of the one head pair being
smal l er than the further azinmuth angl es of the two magnetic heads of
the further head pair, and conprising anspgnal processing devi ce for
processing the information signals and €%( further information signals,

whi ch signal processing device is connected to the regspective nagnetic
heads during the 2 tra LssT0r] or~iQf opmti on signal sdand furt

i nformation signal sy charagfbrised in tha the 30 magneli cHéads Af the

e

one head pair and g{ie 8agfieti c hedds of th&\fudythed headlged r ar
arranged on the e upgport in sgch a rel at\ ' 1€g§aaﬂbther that the

magneti ¢ heads of . he one head pair he . eads of the
further head pair /3gayl/ adj acent irterleay g edaragks at a given
t ape speed, in uch\<a'‘jEner fhat i - i gl Ne@B8iTAC scanned
by a magnetic head ARsqg two heae—pgit ig si/f uat E4Péﬁmeen t wo
of the 19 0 l 3& -—

PCT/ 1 B95/ 00604 i Pd : 37 37

i nclined tracks s 20 tq? nadnetic heags59f/57 qm er obg-ef2these two
head pairs, and 'fEAF he gap | engtHs Eﬁ; eadl gapidd,. he
magneti ¢ heads 8 elone Redd pai;r an teg_Jb).— her 1eag air are
at the nost 0.407[&rr]1m\and i he appagg s ' lgna
processi ng device for processingEy' ' vi de®” gi gn nd digrted audio
signals, which signal S proces |"§;d ce is to th Gfagnetic
heads of the one head pair and of the further air'ﬂﬁmlng t he
recordi ng and reproduction of such digital video signal ' al

audi o signals. 8. An apparatus as clainmed in Caim?7,
characterised in that the magnetic heads of the one heaq pair and the
magneti ¢ heads of the f A2r head pair ar gnged on 10 ghe head
support in such a rel at o to one another* at the at 8l east one

gi ven tape spedd29um afmm ic head withja. [tive azimutll angle of the

oné head pair ScansgRI~ ack whi ch,” SP2~kwed in the tape t#ansport

direction, follows #°rack scanned by]§' netic head AGth al f;
H=0 48um 48um LI
/////03//7//// //186.’/////7//666";0.///

9 “Gim ")

X

18,n(D)
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positive azimuth angle of the further head pair. 9. An
‘apparatds—as—et-arsed—+h-Clalm 7 o 8~-characterised in that the gap 15

'l engt hs of the head gaps of the nmagnetic heads of the one head pair and of
the further head pair are 0.30 [err]mat the nost. 10.

'An "appar at usWRS0426 red in any one of the Clains 7 to 9, chaCyIBesmodead i n
that this apparatus is configured as an arrangenent for pre-recording

digital video signals and di gital audio signals on nagnetic tapes. 20
11. A magnetic tape for co ation with an apparatus as
clainmed in any one of the Cains 1 10, provided with adjacent
tracks which are inclined relative to the | ongi tudi nal direction of
the tape, characterdfed jn r groups which agj okn on anot her
successively in thg | on di nal idirectY of the tapés i re each of
simlar confSgurt i/6n, and vhich gro cfi7conpy f 3ur
successi vel y agj racks, hauwe been 25 i N magreti c tape,
and in that of tYe tqur successiqely adj a tr d§-<gach track
group the first drady/ contains ajrecordi BT a gpﬁg' head havi ng
a first azjp : le.and Llhe-ee Phcky i _aretdridi ng nade
with a nagnetiﬁ hep ' ~-")  secqne—aFhy angl B, | and third

track contains
angl e opposite
30 recording

ee §u;0 ith a magneti b h¢ad g}' hav ¥an azinuth
\f i 1St azinqlh angl e, And}th¢ fpul®h—t+alkl contains a
ic head ha4i ngf anjazi utﬁﬂ@n

a net i opposite to

t he second 3 e. | 12. A g I c tape as
clainmed in CIaH , CHar a risdd in_iffat the|fi sty t contains a
recordi ng made wi'th a npgneti aving a ppsi 1% first aEi f1 angle
and the second track contains a gecgrding nade|l wi tX nagnetlc'gﬂgg havi ng

wi L
a positive WO 96/ Jg;
38 second azlrmith angle, ard im*tihat the first q;&nutf'?ﬂﬂﬂjfs?s | ar ger
than the second azi nuth angl e. 13 S0 —regnpL C tape

as claimed in Caim I el 2, characterised ip that the 1recordings
contained in the four X 6§ of each tra Qup have been jmade with
29um

magneti c 29um i

S - i :
H=0 48um laaspm [15 JEF'GJQ

/774//’/6$/f/'/'/’)7/’/'/’/ﬁﬁ??/’/r/'/f/'/'/’iggdG;bﬂ///ﬂ/
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93'_

5 heads whose azinuth angl es corres o the azimuth aﬁﬂ@é%no&qiﬁ&g%oﬁ?y
a
of 30[err] and the second azinu e\ha;s i‘l I J‘ |§ |
{
1
1' (R BB N
factor of two and with a halved\ “"'

t he ?VHS system 14 . _ _.h gnetic tane as_clained
13, -characterised in that the fI " '(-; h angl e has a nom naI val ue
€40 _ "
15. An appar at us eraited’ | n u‘ “ i ““
10’ .fOI' recordi di gl t aWORARAEE .f > ReeE . ‘ i H }! lll il ” J !m Hn‘li
peed ne y recor d carrier,
INEERNATIONATL APRHICATION B~ E1 HNPER 'm i ¢ head¥® nf950642883n hoad

char ac
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(57) Abstract

In an apparatus (1) comprising a rotationally drivable head support (15) carrying one head pair (26) with two magnetic heads (LP1,
LP2) whose head gaps have oppositely oriented comparatively small first azimuth angles (+6°, -6°) and a further head pair (30) with
two magnetic heads (A1, A2) whose head gaps have oppositely orientsd compuahvely large second azimuth angles (+30°, -30°), and
comprising a device (35) for processing analog video signals and analog audio signals, for example in accordance with the VHS standard,
the magnetic heads (LP1, LP2) of the one head pair (26) and the magnetic heads (A1, A2) of the further head pair (30) are arranged on
the head support (15) in such a relationship to one another that the magnetic heads (LP1, A2, LP2, A1) scan adjacent interleaved inclined
tracks (44, 45, 46, 47, 48), and the gap length of the head gaps of the magnetic heads (LP1, A2, LP2, A1) is at the most 0.40 zm, and a
device (50) for processing digital video signals and digital audio signals has been provided.




