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Recor di ng/ reproduci ng apparatus of the helical scan type. The invention
relates to an apparatus of the helical scan type, for reproducing a digit+al
video signal fromslant tracks on a record carrier, the digital video
signal being recorded in first track portions of the tracks, the apparatus
conprising - read neans conprising at | east one read head for reading a
channel signalwoaeorndsd in said 5 first track portions of th 0"
decodi ng nmeans for decoding said channel gignal so as to obtaln sal
digital video signal, - output means for outputting the digital video

si gnal . An Rexpxding/repraiucitig apparatusbtite helicak scammpyper om EP- A 492, 704, docunent
DL in the list of related docunents that can be found at the end of this
description. The digital video signal is data conpressed and subsequently
10 channel encoded so as to obtain the first channel signal for recording
in the first track portions in the tracks. The data conpression techni que
carri éd out on the digital video signal may result in the digital video
signal to be encoded into an MPEG encoded digital informa- tion signal. 15
The MPEG encoded information signal conprises transport packets that may
occur irregularly i rThetiavention relateictoas tapparans Of the deliQlb®an types forr reproducingna

received. T ' L,QRA < RArL: . '
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conpri ses aechrded inpfirsbtrack posticns af shectedcks; \thé appafatus donmprisingt ti ng an MPEG

i nformation signal, which may,incl ude data coppressed digital 20,.vigdeo
i gnal and = PEaL SRPIIDE Al lcast aph g dead, b et & Shane o sld
br oadcas$i nrsPidkQsoetions of it trddkgnsm ssion via a cabl e network. The MPEG

information signal is in the formof transport packets conprises 188 bytes
of infornatT &Qg@ﬂ&ﬁ‘.eaﬁa@ké?@dm seidchanelsignal sq as to-ablain said digitabvigeq Sgnal.apar t

from’ syst enguniitMeaR{ fop butpuling thd Bitf vided spha® WnUpparafd? as bSfinediabb\e is 2
portion of a video signal, or a poftion
known from EP-A 492,704, document D1 in the list of related documents that can be found
at the end of this description. The digital video signal is data compressed and subsequently
10 channel encoded 30 as to obtain the first channel signal for recording in the first track
portions in the tracks. The data compression technique carried out on the digital video signal
may result in the digital video signal to be encoded into an MPEG encoded digital informa-
tion signal.

15 The MPEG encoded information signal comprises transport packets that may
occur irregularly in the serial datastream of the MPEG transport stream received. The
ISO/IEC 13.818 international standard, part 1 *Systems’, dated 13 November 1994,
document D2 in the list of related documents, comprises a description of a transport system
for transmitting an MPEG information signal, which may include a data compressed digital

20 video signal and a corresponding data compressed digital audio ;ignal, for broadcasting
purposes or for transmission via a cable network. The MPEG information signal is in the
form of transport packets comprises 188 bytes of information each.

Packets in the MPEG serial data stream comprise, apart from 'system
. information’, one kind of information, that is: either a portion of a video signal, or a portion

25 of an audio signal or a portion of a data signal. A plurality of video signals and/or a plurality
of audio signals and/or a plurality of data signals may be transmitted via the transport
packets in the MPEG serizal data stream. A packet also comprises information of only one of
the video signals, or one of the audio signals or one of the data signals transmitted via the
MPEG serial data stream.
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25 of an audlo signal or a portion of a data signal. A plurality of video
signal s and/or a plurality of audio signals and/or a plurality of data
signals may be transmtted via the transport packets in the MPEG seri al
data stream A packet al so conprises information of only one of the video
signals, or one of the audio signals or one of the data signals transmtted
via the MPEG serial data stream WO 97/ 01163
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of a recording on and a reproduction fron2a record carrier, require special

neasures to be taken in order to reallze such kind of transm ssion. Earlier
filed applications BSransmission.of getoMPEGBformatiomsignal in the fermyof @ resprding oy~ 5
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10 signal is not well possible, because of the too high datarate of the MPEG information signal.

One of the video signals and its corresponding audio signal(s) included in the
MPEG serial datastream are now selected for recording. As a consequence, generally,
transport packets will be selected on an irregular basis as a function of time. In order to
preserve the timing relation between the subsequent packets selected, after having recorded

15 and reproduced the packets, the earlier filed documents describe the measure to insert timing
information (or a *time stamp’) in each of the packets recorded. Upon reproduction, the
timing relation between the subsequent packets can be regained using the time stamps. The
packets thus obtained are recorded in the first track portions after having been subjected to a
channel encoding step.

20

The invention aims at providing an apparatus of the helical scan type which is
capable of carrying out an edit mode so that an additional audio signal can be added to the
digital video signal recorded in the first track portions of the tracks,

The apparatus as defined in the opening paragraph is characterized in that the

25 apparatus is adapted to reproduce in an edit mode said digital video signal and to record a
digital audio signal in second track portions of the tracks, the apparatus further comprising
- input means for receiving the digital audio signal,

- encoding means for encoding said digital audio signal so as to obtain a second channel
signal,

30 - write means comprising at least one write head for writing the second channel signal in said
second track portions, the at least one read head and the at least one write head being
positioned on a rotatable head drum at such a location relative to each other that when the
read head reads said first mentioned channel signal from a first track portion of a first track,
the write head writes said second channel signal in a second track portion in a second track,



information (or a '"tinme stanp') in each of the packets recorded. Upon
reproduction, the timng rel ation between the subsequent packets can be
regai ned using the tinme stanps. The packets thus obtained are recorded in
the first track portions after having been subjected to a channel encoding
step. 20 The invention ains at providing an apparatus of the helical scan
type which is capable of carrying out an edit node so that an additi onal
audi o signal cwoelissided to the digital video signal recordperindehdasy fi st
track portions of the tracks. The apparats as defined in the opening
paragraph is characterized in that the 25 apparatus is adapted to
reproduce i saidisecond traciobeing spadedia specified niamiber of itouls awaydiram said divstdrask,di gi t al

audi o si gnal,. i d.track portions of ,the tracks, th arat us, further
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tracks avay fLoMesitd it rladibed by eproducing the digital video signal from the first track

10  portions of the tracks and at the same time recording the additional audio signal in the second
track portions of the tracks on the record carrier. Reproducing the digital video signal means:
(a) a channel decoding step for channel decoding the first chdnnel signat and (b) data
expansion {eg. in an MPEG decoder) for data expanding the decoded channel signal so as to
regenerate a replica of the digital video signal, The replica of the digital video signal can be

15 made visible on a TV screen. Further, the recording of the additional audio signal means: (a)
an encoding step (eg. in an MPEG encoder) so as to bring the digital andio signal in the
same format as the digital video signal and (b) a channel encoding step so as to obtain the
second channel signal for recording in the second track portions. The additional audio signal
recorded in the second track portions of the tracks should be reproduced in a later

20 reproduction step together with the digital video signal in such a way that it is lip synchron-
ous with the digital video signal reproduced from the first track portions.

The channel decoding step during the reproduction of the digital video signal
results in a delay, when expressed in number of track intervals, of for example 6 track
intervals, as the error correction step in the channel decoding step is carried out across the

25 information recorded in 6 tracks. One track interval equals a time interval in which one track
is scanned by a read head. Further, the error correction decoding itself also requires a
specified delay, eg. 3 track intervals. Next, the MPEG decoding step may require a delay of
eg. 6 track intervals. As a result, a picture is be made visible on the screen a total time delay
of 15 track intervals after the information corresponding to that picture has been read from

30 the record carrier, |

In the same way, the MPEG encoder requires a time interval of eg. 2 track
intervals to encode a block of audio information of the additional audio signal. Further, again
an error correction encoding is carried out on the additional audio signal that is recorded in 6
tracks. The error correction encoding itself may require a time interval of 1 track interval.
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t he apparatus further being adapted to reproduce in a normal reproduction
nmode said digital video signal and said digital audio signal fromsaid
first and second track portions respectively, using said read neans. 5
The invention is based on the follow ng recognition. In a normal recording
node, where a video signal and a correspondi ng audi o signal are recorded on
a record carrier, the encoding of the audio signal and the video signal is
such that thdvQPUMIE3si gnal and its correspondi ng audi o si gneCT/mo&easecor ded
in substantially the same tracks on the fecord carrier. Editing is realized
by reproducing the digital video signal fromthe first track 10 partions
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digital video signal 1| y synchron- ous wth the
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decodi ng ' e 11 o[ Mol ' ' Its
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track i nt enean,sthe additidrel awdio signairis substantiallytlipesynchrodoms ovithrthe contespandiingy st ep
is carried,out ,across the 25 information recorded in 6 tracks. One track
I nt erval |18t i ne interval in which one track is scanned by a read

head. Further, the Thegditiéfil andib isighalcdan O iredrded SF tHe @beid &Rt poitims of the
15 tracks by means of write means in the form of one or more additional heads that is (are)
located at a higher or lower position on the head drum.

These and other aspects of the invention will be apparent from and further
elucidated with reference to embodiments described in the following figure decription, in
20 which |
figure 1 shows the edit mode,
figure 2 the record carrier when carrying out an edit mode,
figure 3 shows the record carrier when carrying out the edit mode, but 24 track
intervals later,
25 figure 4 shows an embodiment of the apparatus,
figure 5 shows an embodiment of the head drum, and
figure 6 shows a preferable positioning of the heads relative to the tracks on the
record carrier.

30 Figure 1 shows an example of an editing operation carried out. In a reading
step 1, the digital video signal, which is in the form of a first channel signal, is read from
first track portions of tracks on 2 record carrier. Next, in an accumulation step 3, the
information recorded in the first track portions of a number of subsequent tracks (eg. 6) is
combined so that an error correction step 5 can be carried out. The error corrected



specified delay, eg. 3 track intervals. Next, the MPEG decodi ng step may
require-a delay of eg. 6 track intervals. As a result, a picture is be made
visible on the screen a total tine delay of 15 track intervals after the:

i nformati on corresponding to that picture has been read from30 the record
carrier. In the same way, the MPEG encoder requires a tine interval of eg.
2 track intervals to encode a block of audio information of the additional
audi o signal. JhkbpREy again an error correction encoding i BB. out on
the additional audio signal that is recorded in 6 tracks. The erf
correction encoding itself may require a tine interval of 1 track interval.
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in substantially the sane tracks as the correspondi ng video signal, so
that, when WHEng sbiTrati on recorded in the tracks is reproduced by the read
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of one track interval equals a time interval in which one track is scanned by a read head. In
the present example, it is assumed that the error correction decoding step results in a délay
of 3 track intervals. Further, the subsequent MPEG decoding step results in a delay of 6
track intervals.

15 The recording path of the additional audio signal includes delays of 2 track
intervals for the encoding step 11, 6 track intervals for the accumulation step 13 and 1 track
interval for the channel encoding (error correction encoding) step 15.

As a consequence, the additional audio signal that corresponds to the video
signal reproduced is recorded 24 tracks later on the record carrier. As indicated above,

20 however, an audio signal that corresponds to a video signal should be recorded in
substantially the same tracks as the said video signal.

Figure 2 shows schematically the slant tracks T recorded in an earlier recording
step on the record carrier 20. The record carrier 20 is seen from the magnetic side, that is: it
shows the side of the record carrier that contacts the head drum. The slope of the tracks

25 compared to the longitudinal direction of the record carrier 20 is exaggerated so as to
simplify the explanation. Tracks comprise first track portions TP1 and second track portions
TP2. The digital video signal has been recorded in the first track portions. As explained
above, the digital video signal may have been recorded in the first track portions in the form

" of so-called MPEG packets, after having been subjected to an MPEG encoding step. The

30 first track portions may also comprise packets comprising an original audio signa! that has
been recorded together with the original recording of the video signal. The arrow v, denotes
the direction of travel of the record carrier 20. A reading head RH is present for reading the
information recorded in the tracks T. The arrow v, denotes the direction of travel of the
reading head RH.




video signal. The additional audio signal can be recorded in the second
track portions of the 15 tracks by neans of wite neans in the formof one
or nore additional heads that is (are) located at a higher or | ower
position on the head drum These and ot her aspects of the invention will be
apparent fromand further elucidated with reference to enbodi nents
described in the follow ng figure decription, in 20 which figure 1 shows
the edit nodeWOrX"QIA62 2 the record carrier when carryi ng oufPCRABIS®PI0C nDde,
figure 3 shows the record carrier when cé&rylng out the edit node, but 24

track intervals later, 25 . i gure 4 shows agn enbodi nent of the
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Figure 3 shows the time instant when the additional audio signal is recorded in
10 the second track portion of the track T;. As can be seen, the reading head RH now reads
information from the first track portion of the track T; 4. A write head WH is available,
which records the audio information in the second track portion of the track T;. As a result,
the additional andio signal that corresponds to the video information that is recorded in the
track T;, is recorded in that same track., The form in which the additional audio signal is
15 recorded in the second track portion may again be in the form of the earlier mentioned
MPEG packets.

During a subsequent reproduction step, where it is desired to reproduce the
video information recorded in the first track portions and the additional audio information
recorded in the second track portions, the read head RH can be used to reproduce both

20  information signals from both track portions. Moreover, apparatuses provided with the at
least one reading head RH only, and not provided with the write head WH, will also be
capable of reproducing the video signal and each one of the two audio signals, either the
original one or the additional one, or, may be, both.

In another embodiment of the subsequent reproduction step, the write head WH

25 is capable of also reading the video information and the corresponding audio information
from the first and second track portions respectively.

When viewing figure 3, it is seen that the heads WH and RH are not at the
same position, viewed in the longitudinal direction of the tracks, Preferably, however, the
heads are located at the same position,viewed in the longitudinal direction of the tracks, for

30 the reason to minimize crosstalk. The position of the heads in the preferable situation is
shown in figure 6.

In order to minimize crosstalk in the edit mode of operation, the write head
WH should not write information on the record carrier, whilst at the same time the read head
RH reads information from the record carrier. With the positioning of the heads as shown in



vi.deo signal that is made visible on a TV screen 9. At the same tine an
additional audio signal that is nmade |ip-synchronous with the video signha
made visible on the TV screen 9, is subjected to an MPEG audi o encodi ng *
step 11. Next, MPEG encoded audio information is 5 accunulated in an
accunul ation step 13, until sufficient information is avail able for
carrying out an error correction encoding on it. The error correction
encodi ng st epwidyeiie@dgai n carried out on information that i $cregsiRiskds | N

t he second track portions of 6 tracks. Next, the signal thus obtained is
recorded in the second track portions in the tracks on the record carrier
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second t r agkaybe signals The input terminal is coupled to an input of an MPEG audio encoder 32,
which has an output coupled to an input of an error correction encoder 34. An output of the
15 encoder 34 is coupled to an input of a helical scan read/write unit 36. An output of the
helical scan read/write unit 36 is coupled to an input of an error correction decoder 38,
which has an output coupled to an input of an MPEG decoder 40. An output of the decoder
40 is coupled to an output terminal 42,
The read/write unit 36 comprises at least one read head RH (preferably two
20 reading heads are available, located at 180° around the circumference of the head drum) and
at least one write head WH accommodated on a rotatable head drum 44. The record catrier
20 is wrapped around the head drum 44 over a certain wrapping angle around the drum. The
wrapping angle is in numerous occasions slightly larger than 180°.
The apparatus of figure 4 functions as follows. In an edit mode, read head RH
25 reads information, in the form of the first channel signal, that is recorded in the first track
portions of the tracks. For enabling an error correction to be carried out in the decoder 38,
the information recorded in the first track portions of 6 subsequent tracks is read out and
stored in a memory 46. After having carried out the error correction, the error corrected
information is supplied to the decoder 40. A decoded digital video signal is supplied to the
30 output terminal 42. An additional audio signal is supplied to the input terminal 30 and
encoded in the MPEG audio encoder 32. Next, an error correction encoding step is carried
out on MPEG encoded audio information that will be stored in the second track portions of 6
subsequent tracks. To that purpose, MPEG encoded audio information is stored in a2 memory
48 and subsequently error correction encoded. Next, the error correction encoded



TR2. The digital video signal has been recorded in the first track
portions. As expl ained above, the digital video signal may have been
recorded in the first track portions in the formof so-called MPEG packets,
after having been subjected to an MPEG encodi ng step. The 30 first track
portions may al so conpri se packets conprising an original audio signal that
has been recorded together wit the original recording of the video signal.
The arrow v[ a¥@Ppraldeiot es the direction of travel of the recpcrimavosier 20.
A reading head RH is present for reading &he information recorded in the
tracks T. The arrow v[err] denotes the direction of travel of the reading
head RH. informagon tsire@gded as the second channel signal in the second track portions of the
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i nf or mat i OW%M% (;mﬁ'ﬂ%”flﬁss? %Biﬁlﬁéfﬂ"&??s@f@‘ﬂgagraéc Feds e s mge
vi 3! bl e55 inli’diﬂlaﬁbler&&d%ﬁfiﬁﬁ%ﬂlﬁﬁﬁ?&nﬁ?ﬁkb&tﬁndﬁﬁé-&kl&em&ﬁh&gdﬁrﬁti oRal
audi o signagl that corresponds tqQ the video signal .that js recorded in the
FITot tr ocRapsl SEsaL v the DS Herk ROrappe and, he tedera chamiel RerHAras dbm tropitc
portion of tridkeforfiGH¥e A éfdf coftedtiontdpié Birvied oftf on’the ifirst @lid 'sédoRd \éﬁnnﬁlaﬁgenals

el apsed, as expl ai ned above. Figure 3 shows the tine instant when th
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avai | allPe, iswavaitable.ecords the audio information in the second track portion
of the track T[err] It néfr te cléar 'tﬂai,’ upon normal reproduction, also the original audio signal
that has been recorded in the first track portions, will be available at the output terminal 42.
Selection between the two audio signals, the original one and the additional one, can be
realized by the user by means of a selection switch (not shown) incorporated in the output
15 means of the apparatus,

In another embodiment of the apparatus, the apparatus is be capable of carrying
out another edit step, namely in a situation where the first track portions include the digital
video signal and the second track portions already include an additional audio signal. In this
edit step, the at least one read head RH is capable of reading the information from both the

20 first and the second track portions of the tracks. When viewing figure 2, the read head RH
reads the information included in the track portions TP1 and TP2 of the track T;. Both the
video signal recorded in the first track portions and the additional audio signal recorded in
the second track portions are channel decoded in the decoder 38 and MPEG decoded in the
decoder 40. The audio signal decoded may subsequently be mixed with a second additional

25 audio signal so as to obtain a composite audio signal. This composite audio signal will be
encoded in the encoder blocks 32 and 34 and subsequently recorded in the second track
portions. Figure 3 or 6 show the situation where the composite audio signal is recorded in
the second track portion TP2 of the track T;.

Figure 5 shows the construction of the rotating head drum 44, provided with the

30 read head RH and the write head WH. Figure 5 shows a top view of the head drum and a
side view of the drum. The top view shows that the heads are spaced an angle a around the
circumference of the head drum 44. The side view shows the head drum 44 having a
stationary lower drum part 50 on which a ruler 52 is present. The heads RH and WH are
rigidly positioned on the rotating upper drum 54. Figure 5 shows that the write head WH is




the additional audio signal that corresponds to the video information that
is recorded in the track T[err], is recorded in that sane track. The form
in which the additional audio signal is 15 recorded in the second track -
portion may again be in the formof the earlier nmentioned MPEG packets.
During a subsequent reproduction step, where it is desired to reproduce the
video information recorded in the first track portions and the additional
audi o i nf or mat WO¥M0HEdr ded i n the second track portions, thepeppgh RH
can be used to reproduce both 20 infornmat®on signals fromboth trac
portions. Moreover, apparatuses provided with the at |east one readi ng head
RH only, an %ﬁmh\hmhﬂmm‘rm@hmk/ﬂe distancedi awodnts fmpmbfaet of

o 00l e N Bl Wil AR 058U 2 i A e A e p

enbodi ment lmdtkﬁ. kuMH&qwhcrb themokctutch |x929 ﬂi‘n‘?lhe difishcemi éqﬁalbﬁﬂjm\ﬂ"!ﬂﬁhérs
capabl e of so readl n Fe Vi d i nf or ﬂ'@hhe correspandi ng audl o]

i nf or mati on gn oples &0 prRiEZe crosstalk

vi ewi ng Bi gmeewahads RE aﬁ&WHtafbaiouklﬁl? ahea%amx\yoﬁm R hé tricid Oliedbd *J@gs ame

posi tion, t@WEgI n, t he | ongi tudi naI d| rectl on of the tracks. Pre bly,
however, t 8} uél“e"fl - 4be angle o shs agenuntsifor24 timewthe track offeet, which

| ongi t udi najs rdﬁilﬂ%e(l'sensd)ﬁa?tt 1 Qéecq'ual %rFﬁ 1gehe reason to mnim ze
crosstal k. The pdsition ﬁiﬁaﬁ% preferable situation is shown
in figure 6. In orddf shoyldibeobseaved that thednwention is rioh eestridted! omyito thé oper at i on,

;[/\E?I \év'[i :[311? Wl ne éb?t\ggu ”eag&gﬂé&ﬁ Otfyf'bhe reé#&?%ﬁ:[lh:rrecord

carrier. Wth the positioning of the heads as shown in

)
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figure 6, when both heads scan the second track portions TP2, the wite
head wites the second channel signal in the second track portion of the-
track T[err] and the read head is inhibited. Wien the heads are positioned
above the first track portions TP1, the wite head is inhibited and the
read head reads the information recorded in the first track portion TPl of
5 the track TV8PM18s [egards the relatiée position to eacRCHIBIENOSY t he
heads RH and WH on the head drum it caniBe seen that there is a distance D
of 24 ti t he track Pitch bet ween the heads and in the preferable
situation g S of 24 tinmes the track offset, which results in a
certain angle [err] between the two heads, as positioned on the head drum
see also the 10 description.to fiqure 5 below Figure 4 shows

schenmati ca@®y an enbodi At‘&&mt‘r@ﬁ%’ﬁﬁaﬁ’e@us of the helical scan type in
accor danceyyth the i nvepiieen . dikiaReRAbA Yandad, f 1,"Bylkerh€ dlladls for ,
receiving an audio signal. The input termnal 1s coupled to an I nput of an
MPEG audi o encoder 32, Ngvewmbeml®®4an out put coupled to an input of an error

correction coder 34. u e &1 I i led to an

i nput of a lical scar@ﬁdﬁ%ﬁ@sﬂ%ﬁf %% %@%’?ﬁﬁﬁ%ﬁ%ﬁg@el i cal scan
read/ wite@®it 36 i s dffipdreno.t08/263,535p filing tate 03-06+94r(PHAr 2k886)on decoder
38, which has an output coupled to an input of an MPEG decoder 40. An

out put of the decoder 40 is coupled to an output term nal 42. The

read/ wite unit 36 conprises at |east one read head RH (preferably tw 20
readi ng heads are avail able, located at 180[err] around the circunference
of the head drunm) and at |east one wite head WH accommbdat ed on a
rotatable head drum 44. The record carrier 20 is wapped around the head
drum 44 over a certain wapping angle around the drum The w appi ng angl e
is in numerous occasions slightly larger than 180[érr].



The apparatus of figure 4 functions as follows. In an edit node, read head
RH 25 reads information, in the formof the first channel signal, that is
recorded in the first track portions of the tracks. For enabling an error
correction to be carried out in the decoder 38, the information recorded in
the first track portions of 6 subsequent tracks is read out and stored in a
menory 46. After having carried out the error correction, the error
corrected i nfowoarelaes i s supplied to the decoder 40. A decochgh-

video signal is supplied to the 30 outpullternminal 42. An additional audio
signal is supplied to the input termnal 30 and encoded in the MPEG audi o
encoder 32.CHAIMS an error correction encoding step is carried out on MPEG
encoded audio information that will be stored in the second track portions
of 6 subsequent tracks. To that purpose, MPEG encoded audio information is
stored in a nenory 48 and subsequently error correction encoded. Next, the

error correction encoded WO 97/ 01163
PCT/ | B96/ 00500 i nformation is recorded as the s “H“Hm Hﬂmumnal i n the
second track portions of the tracks by neans of ecwrute! ead* In

subsegquent normal reproduction node, either the read head RH or the wrlte

head WH (i nlt he cas m@a&mhﬁl@dmmmwua@g@ﬁmm@immn

b tr acks, " SREHR PHiobRCALAE e AP vkt St inp TR ikt K WoiBfy 01

and the secefithe tthdunﬂie appayatas cémpnisinghe second track portions. An error
coL eCt O h e B e b e S R AL .
signal s Bn ﬁdsetmhkqmﬂm::swzheﬂﬁwkhe output termnal 42, the digital video
signal and t eco&ggln}éx?s f%r dau {ng s%'d%ﬂ%lm sxgnai %o %Q’?o' tlab%am said digital video signal,
- output means for outputting the digital video signal, characterized in that the apparatus is
adapted to reproduce in an edit mode said digital video signal and to record a digital audio
signal in second track portions of the fracks, the apparatus further comprising
10 - input means for receiving the digital audio signal,
- encoding means for encoding said digital audio signal so as to obtain a second channel
signal,
- write means comprising at least one write head for writing the second channel signal in said
second track portions, the at least one read head and the at least one write head being
15 positioned on a rotatable head drum at such a location relative to each other that when the
read head reads said first mentioned channel signal from a first track portion of a first track,
the write head writes said second channel signal in a second track portion in a second track,
said second track being spaced a specified number of tracks away from said first track,
the apparatus further being adapted to reproduce in a normal reproduction mode said digital
20 video signal and said digital audio signal from said first and second track portions
respectively, using said read means.

2, Apparatus as claimed in claim 1, characterized in that said read head of said
reading means is adapted to read in said normal reproduction mode said digital video signal
. and said digital audio signal from said first and second track portions respectively.
25 3, Apparatus as claimed in claim 1, characterized in that said write head of said

write means forms part of said reading means, the said write head further being adapted to
read in said normal reproduction mode said digital video signal and said digital audio signal
from said first and second track portions respectively.

4, Apparatus as claimed in claim 1, 2 or 3, characterized in that the at least one



I.t- may be clear that, upon normal reproduction, also the original audio
signal that has been recorded in the first track portions, will be
avai l abl e at the output term nal 42. Selection between the two audio
signals, the original one and the additional one, can be realized by the
user by neans of.a selection switch (not shown) incorporated in the output
15 neans of the apparatus. |In another enbodi nent of the apparatus, the
apparatus is Vo %24 | e of carrying out %ﬂﬁther edit step, RERABIHOP580 o
situation where the first track portions "ncl ude the digital video signal

and the sec ac por ns alre I ncl ud n additional audi o, signal.
In this edﬁaggleé‘i) %twrgﬁg‘e%/"e%fﬂ ‘H@ﬁ‘g %Htange N RPEtoyievedhin the ¢ he
i nfor mat i oauédmmd@%&rdtﬁiﬁnachmsfdﬂtﬁé heAdrihe whae NNk 4n' ﬁ%Eem{rﬁHe?Qﬁd s thee
tracks. \WWen vi evm%fg figure 2, the read head RH reads tfe information

i ncl uded i Fraginpitah ofcthe fragksi as recorded onthe yeoprd,earriere and arelepaged a distare th Xithe

d f ' di
\s/: gﬁgl Sng%ﬁﬁl n t eé gé@%ﬁ’gwr%&&ﬁ%ﬁﬁnsﬁgﬁ@c‘%&ﬂneﬁﬁécode I'n tau °

decoder 538uamwmmmnnqummwowmm thehtrackcffset betgeeml twdecoded may
subsequent L%‘Eg-‘eﬁgéi with a second additional 25 audio signal so as to
obtain a conposite o signal. This conposite audio signal wll be

encodgd |n5{(he encoAppa:kﬂwoRﬂleQﬁhmdca'ﬁétymd'ﬂtsmbm hldigmlaﬁﬁé(dﬁﬂndland ke
secon trac n owt e sjtuation where,the corrp05|te
audi o si gn&¥ 'Pdé% E?Flffﬁ’é“ g’é’&‘ £4THE gital video sigaal,

Tlerr]. Figeih r&oﬁdaa\aﬁﬁ&ﬁwpaaﬁmbmemut it digita2ahdie sipRaCheitig Wedtted i

provi dg& V\nthg he 30 .read head RH and the vvrltelﬁ%gad VWH™ Figure 5 sholvl\l/s a

top vieWw ofeeP %W@PWMW@&%W&W@W um The top view shows
that the heada mda lﬁﬁ%ﬁefé&h&%ﬂ&ﬂm&}eﬁﬁi&ﬁﬂﬁﬁ ﬁtlonary

head drum 44. The SI de VI € ows the head dru avi ng a

| ower dr un$aid first 3k pomtions of the tatks anga seconst chaanel sighdl cedordedsin ReidasacbndH ar e
rigidly po%?&agnson the rotating upper drum54. Figure 5 shows that the
wite head ’

- decoding means for decoding said channel signals so as to obtain said digital video signal

15 and said digital audio signal,
- output means for outputting the digital video signal and the digital audio signal,
characterized in that the apparatus is adapted to reproduce in an edit mode said digital video
signal and said digital audio signal from said first and second track portions respectively, to
receive an additional audio signal and to record a composite digital audio signal obtained

20 from said first mentioned audio signal and said additional audio signal in said second track
portions of the tracks, the apparatus further comprising
- input means for receiving the additional digital audio signal,
- signal combining means for combining the first mentioned audio signal and the additional
audio signal so as to obtain said composite audio signal,

25 - encoding means for encoding said composite digital audio signal so as to obtain said second
channel signal,
- write means comprising at least one write head for writing the second channel signal in said
second track portions, the at least one read head and the at least one write head being
positioned on a rotatable head drum at such a location relative to each other that when the

30 read head reads said first and second channel signals from first and second track portions
respectively of a first track, the write head writes said second channel signal in a second
track portion in a second track, said second track being spaced a specified number of tracks
away from said first track.

(.
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PCT/ 1 B96/ 00500 positioned a distance h higher than the read head RH The

di stance h accounts for the fact that the wite head WH is positioned a

di stance of 24 tinmes the track pitch above the read head RH. In VHS, where
the track pitch is 29 [err]m the distance h equals 0.7 mm Further, the
angle [err] accounts for the preference explai ned above that, in order to
M ni m ze crosNAYWG the two heads RH and WH are roughl y riTnibsmeses e
position in the tracks, viewed in the length direction of the tracks. The
angle [err] thus accounts for 24 tinmes the track offset, which is roughly
0.5[err], so that the angle [err] eqUaIs]ﬂ@ughly 12[err]. It should be
observed that the invention is not restricted only to the enbodi nents

described, but is Iimted and defined only by the appended cl ai ns. WO
97/ 01163 10 Rel ated docunents (D1) EP- A 492,704 (PHN 13. 546)
(D2) | | SO I EC 13.818 international standard, part 1, 'Systens,
dated 13 Novenber 1994. (D3) US ser. no. 08/225,193, filing
date 08-04-94 (PHN 14.818) (D4) US ser. no. 08/253,535, filing
date 03-06-94 (PHA 21. 886) ~
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CLAI M5 1. Apparatus of the helical scan type, for reproducing a
digital video signal fromslant tracks on a record carrier, the digital

vi deo signal being recorded in first track portions of the tracks, the
apparatus conprising - read means conprising at |east one read head for
reading a channel signal recorded in said 5 first track portions of the
tracks, - dec¥R¥PHBans for decoding said channel signal sdPCEBINOMOt ai n
sai d digital vi deo signal, - output nmeans for outputting the digital video
signal, charaterized in that the apparat@js adapted to reproduce in an
edit node said digital video signal and ecord a digital audio signal in
second track portions of the tracks, the apparatus further conprising 10 -

i nput neans for rece|V|Wg t he dlgltal audi o signal, - fwmodlqg megns for
encoding said digital audio signal so\) to obtain a second channgl signal,
- Wite neans cy % \ I\t & Reqd\T {Hr {1 g\ {Ne second
channel signal i pNg, \ thea a aast o e\read head

and the at | east

pasi\t NoRed §Qn\a\r pt ot abfp head
drum<at such a | ocd

ok her\ thay

reads said first Re f\r Amia \f \r 4 ion of a
first track, th¥h<a ‘,, sechnd thianpe| ‘signal a second
track portion in a ganad f\r ac cp&aced ecified

3 g Relng
nunber of tracks avgy S ] gz i ng
adapted to reproducg An\a\nbykal Yeproa “m‘&& t‘i‘a‘“ Vi deo
signal and said digital audigsignal Tromy a|o Trst_and secor

portions respectively, using $8id read nea FQHERJZatus as
clained in claiml1, characterized that sald read head of
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readi hg neans is adapted to read in said normal reproduction node said
digital video signal and said digital audio signal fromsaid first and
second track portions respectively. 25 3. Apparatus as clained in
claiml1, characterized that said wite head of said wite neans forns part
of' said readi ng means, the said wite head further being adapted to read in
said normal r Q¥ on node said digital video signal and RAVIBIAI0SH0t al
audio signal fromsaid first and second track portions respectively. 4.
Apparatus as clained in claiml, 2 or 3, 2vairacterized in that the at |east
one WO 97/ 01163

PCT/ 1 B96/ 00500 12 read head and the at | east one wite head are spaced a
distance N x p apart, vtewed in the direction of the rﬁﬁailoqal axd s of the
head drum where N is ad i nteger nunbel\and p is The track pisch t he

trach as recorqgeq Qn\tRep\recry tayrye and ar & ipackdi\a\disiance N x t
apart” vi ewed al opg\ & 1§ nNe Yon\ t\hg adi Ac ghehck bf\the\ head \diurg running in
a direction 5 tnRafRsYeAs& AO\S&i § Yiks ety dnad \di\r &cdi gn) RrgpY is the

track, of fset betweepn Y wWp hbseduant\ t\r a ) Apparatius, of the

hel i cal scan type\ f .o r qdyc nn R 4 gif viddo silgnal\ and
t he

correspondi ng a¥gt® .f o} t‘. d un a\recory cayry e

digital video signa Ctrueu n\ f\ 2 pont i\ons \o\ 4 hg é&acks
the digital audio skex betRg—-eeoy-eee 66 of the
tracks, the apparatus c Ar i\§ind edqd ‘E‘E&t‘lﬂ“&ﬁ yne read

head for reading a TiIrst chaﬂqﬁL signal reQprded Itn sard firs rack
portions of the tracks and a s®tond channel' "si gnal recorFq i said second
track portions, .
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- decodi ng means for decoding said channel signals so as to obtain said
digital video signal 15 and said digital audio signal, - output neans for
outputting the digital video signal and the digital audio signal,
characterized in that the apparatus is adapted to reproduce in an edit node
said digital video signal and said digital audio signal fromggmd first and
second track portions respectively, to receive an additional j”if:: Bo signal
and to record aP@Yposite di wiiaimagiu mioged orotaTided 20 ggg¥said first
ment i oned audi o signal and said addi PO io signal in said second
track por INTERNATIONAR APPIICATION FUBLISHER UNDER THE RATENT COOPERATION TREARY (RCT)
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writing second channel signal i .4 sec d IE. {hi 3G NL.
| east (pf%%%"é‘&'ﬁ@gﬁ“gﬂ'd t he é?ﬂﬁyé%’é{;&%ﬁé writeR8ad being positioned on a

rotatabl e head drum at such a location re¢lative to each other that when thg

30 rep@OXduity Patmads sajd fir nd secqpd el signals fromfirst and
second|trac ’Y."oi",,o,g a%i mwﬁ?}mkt’?%@ﬁﬁ%ﬂ‘fwﬁd
said second Chasiaeinal Sgpkphiiak wds fledd. S€CQaTdtd.lack portion in a second track,

sai d second track being spaced a specifigd nunber of tracks away fromsaid
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(57 Abstract

An apparatus of the helical scan type is disclosed for reproducing a digital video signal from slant tracks (T) on a record carier
(20). nwd:gimlv@wumalhasbgenmmdedinﬁmmkpmﬁommnofﬂwmks. In an edit mode, said digital video signal is
reproduced from said first track portions and a corresponding digital audio signal Is recorded in second track portions (TP2) of the tracks. |
neappmm:cmngﬂsesshanmmwm{«mmgmedigimmﬁmmdinmdﬁmhackporﬁonsot‘ﬁwmks
andatleastmewx}?lnadmmmwmﬁcmdchmlsiminsaidwﬂmkporﬁm. The read head (RH) and the write
l:;adﬂ?ﬂ)mposxhonedonammbleheaddmm(“)ﬂsmhalmﬁmmlaﬁvemwhoﬁnrmatwhmﬂwreadheadmadsmedixital
vndeosx@alﬁunaﬁmuackponimofaﬁm!mkM.ﬂnwﬁmhmdwﬂmmidmmdchanmlsimmaseeondmkporﬁonin
a second track (T3), said second track being spaced a specified number (24) of tracks away from said first track.




