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digital information recorded on a first longitudinal recording medium in the form of

............... r-feading-a first type of

information tracks recorded at an angle to the direction of travel of said recording medium,
according to a first format in which said tracks have been recorded on said medium at a
given angle to said direction of travel, at a first track pitch and have a first track width, said
first type of information being readable by said apparatus at a given tape velocity during a
normal mode of operation of said reading apparatus, whereby said first type of information
can be read from said medium at a first bit rate, immediately adjacent tracks exhibiting
mutually different azimuth angles, each track exhibiting either a first or a second azimuth
angle, a pilot tone having one of at least two different frequencies being recorded in every
second information track, the pilot tone frequency cycling through said at least two different
frequencies, said reading apparatus comprising at least one read head adapted to read tracks
having said first azimuth angle and at least one read head adapted to read tracks having said
second azimuth angle.

An apparatus of this type is disclosed in, for example, US patent
specification US-A-4 597 023, which is incorporated herein by reference.

Such an apparatus may accurately track the recorded information tracks,
by detecting a crosstalk component in the playback signal originating from a track that is
read, this crosstalk signal being caused by the tracking signals recorded in the neighbouring
tracks. The crosstalk component is used to accurately position the reading head with respect

to the track from which information is to be read.
The tapes which are used as the longitudinal recording medium in such an

apparatus may be blank tapes, on which a user (re)records material, or may be prerecorded
software tapes.

Two exemplary types of tape which may be used are Particulate and
Metal Evaporated (ME) tapes. Examples of particulate tapes are metal particle (MP) tape and
barium ferrite tape.

The particulate type of tape has the advantage that it is cheaper than the
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process is carried out at the nominal tape speed. {

A characteristic of both these processes is that the signal to noise ratio on
the copy tapes is reduced by several dB.

The solution to this problem which is adopted in the VHS system, is that
a master tape which has a higher signal level than the normally used tapes is chosen for use
as a master tape. In the absence of such a master tape, the recording format must be
changed. In the RDAT system, for example, the track width is greater than the head width,
which results in an increased signal to noise ratio, thus compensating for the signal loss
resulting from the high speed duplication process.

The disadvantage associated with the RDAT solution is that the linear tape
speed is increased to make the track pitch greater, in order to accommodate the wider tracks.
This causes an increase in the quantity of tape required, making the prerecorded software
more expensive.

. The use of the higher performance ME type of tape to carry prerecorded
software (e.g. in the case of video tape : films, either for sale or for hire from a video
library) results in increased duplication costs, as this type of tape cannot be used in the "Fast
Copy" process.

It is an object of the present invention to improve the results of the fast
COpying process and to decrease the cost of copying.

According to a first aspect of the present invention, an apparatus of the
above type is characterized in that said reading apparatus is further adapted to read a second
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d second medium being readable by said reading apparatus at said given velocity during a
rmal mode of operation of said reading apparatus, whereby said second type of
‘ormation may be read from said second medium at substantially half said first bit rate, all
said information tracks on said second medium exhibiting the same azimuth angle, this
gle being one of said first and second azimuth angles, all of said information tracks on said
cond medium having a pilot tone recorded therein, immediately adjacent tracks containing
lot tones having mutually different ones of said at least first and second frequencies, said
aptation to read said second type of information recorded in accordance with said second
rmat, comprises the provision of control means, said control means controlling said
paratus to read information using only the read head or heads exhibiting the same azimuth
gle as the information tracks present on the medium, and to use the other read head or
:ads only to provide tracking control.

Thus, a recording format is proposed, in which the track pitch is doubled,
it the track width is increased to achieve a higher signal to noise ratio. The linear tape
)eed is not changed. The disadvantage caused by the resulting reduced bit rate may, if the
tter proves inadequate, be offset by applying data compression prior to recording. If the
iginal recording format required data compression, then the new format requires that the
smpression factor be doubled.

The proposed second format has the advantage that it allows the use of a
ngitudinal recording medium of lower quality according to a recording standard for which

: would otherwise not be suited, because of the increased track width.
The proposed format is fully compatible with the above described tracking

ontrol technique.
If video information is to be recorded, advantage may be taken of the fact

hat intraframe coding of video information, e.g. as specified in the MPEG proposal, allows
| bit rate compression to be achieved which can be reversed using a relatively cheap and

iimple decoder situated, for example, in a consumer VTR.
The first and second formats may be recorded on higher and lower

serformance versions respectively of the same type of medium. Such versions of the same
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and from a second type of medium used as said second medium.

Moreover, the reading apparatus may be further characterized in that it is
adapted to read, as said first and second type of medium a higher quality recording medium
and a lower quality recording medium respectively.

~ Further, the reading apparatus may be adapted to read, as said first and
second type of recording media, magnetic tapes of the metal evaporated and particulate type ‘
respectively.

Preferably the reading apparatus is further characterised by means adapted
to recognize which of said first and second formats the information being read has, and for
generating a control signal when the second format is recognised.

Consequently, the reading apparatus can automatically be set to read the
inventive format.

According to a preferred embodiment, the reading apparatus is further
characterized by signal processing means adapted to respond to the control signal by
outputting the second type of information without increasing the bit rate thereof.

This modification is useful if the information to be recorded is intraframe
coded video, as discussed previously. It is probable that future television receivers will
include an intraframe decoder, and in this case, a duplicate decoder in the reading apparatus
may be dispensed with.

According to another embodiment, the reading apparatus is further char-
acterized by signal processing means adapted to respond to the control signal by outputting
the second type of information after performing bit rate modification.

Further, the reading apparatus of this embodiment may be further char-
acterized in that the signal processing means aiso subject the first type of information to bit
rate modification, and in that the bit rate modification resuits in a bit rate modified such that
it is multiplied by a factor m, the value of m being twice as high when the second type of
information is read as when the first type of information is read.

Dependent upon the type of information to be recorded, it may or may not



on the c apes i ever al e soI ution
to this probl em whi in thé VHS system is that a master tape
whi ch has a higher signal |evel than the normally used tapes is chosen for
use as a that #needs nompressibg eooeatclf theusinirate AEHiEwiblé MAen réddRdédecor di ng

f | the t Kk dth is
g?reg:a teracms'[ﬁbg’né‘g?‘ggﬁp‘w“a{] M%FR%?TQ éﬁéﬁfefmm géﬁ%ﬁgpme ond g?fgtraggan\(l)m noi se
hi gh speed
gl’ojlltoi |Oc&f ‘?"g‘?&p%r Ocmebﬂitidmg Radf thehtte St Wdlich ﬁésf' d&tg%tgln g%&%é‘i%‘ﬁ eg whk

t he RDAT sol ut ion i §°¥Q¥§tngttﬁea sacard aspegpof ﬂmeﬁentmnélamm% megl_xgﬁke t he
track pitc dat t he er tracks i S causes
an i nc%éﬁ’é@ the o I’ltol? &Shpst? ﬁ%@éﬁ {Ormatds previdedsr ded

sof tware nore expeanefmbly the medium is of lower Uaﬁ gJﬁxﬁnQﬁe hirg {Qé&ﬁﬁl? mediym
performance M i)gp of tape to carry prerecorde software . n case

of wdmdm% {us he partigRlate pesai e or for hire froma video I|bralr3y) .
results in incr eas%rﬁwﬁbfétthg%m s plae%rtapllysustex RS se VRS i% rhation.. UoC

I n the "Fast
Moreover such information preferably represents prerecorded software.

Th .
A cthterl dobs Oflmlﬁggiﬁéﬁ Y Bdcesses |s that the signgerigo ratio

In order to facilitate the automatic recognition of the type of recorded
information as set out hereinabove the recording medium is preferably further characterized
in that the information stored thereon includes an indication identifying the second format.

As an alternative, the recording medium may be further characterized by
being included in a housing which incorporates an indication identifying the second format.

' This indication can be in mechanical, optical or electrical form, for
example. In the latter case, a chip storing identifying information and provided with
necessary contacts could be included in the housing.

According to a third aspect of the invention, a recording apparatus for
recording the second format on the second recording medium comprising at least one
recording head having a first one of said first and second azimuth angles, and being
characterised by means for adding a pilot tone to every information track to be recorded,
such that immediately adjacent tracks contain pilot tones having mutually different ones of
said first and second frequencies, is provided.

It is possible to modify a recording apparatus designed to record the first
type of information and including pairs of heads having different azimuth angles. To this
end, the recording apparatus may be further characterized by control means for generating a
recording control signal, and by at least one recording head having a second one of said first
and second azimuth angles, and in that the head or heads having one of said first and second
azimuth angles are enabled or disabled in dependence upon said recording control signal.

On the other hand, the recording apparatus may include only heads having
one azimuth angle, and is thus characterized in that it only comprises a recording head or
heads having said first one of said first and second azimuth angles.

As pointed out above, the information to be recorded may need to be
reduced in bit rate by data compression in order to be recorded as the second type of
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In order to facilitate the previously mentioned automatic recognition of
recorded information type the recording apparatus may be furihet characterized by means for
including in the recorded information tracks an indication identifying the second format.

Further objects and advantages of the present invention will become
apparent from the detailed description which follows together with the drawings, in which :

Figure 1, consisting of Figures 1(a) and 1(b) show conventional magnetic
head arrangements. .

Figure 2 shows a first, conventional track format, which may be written
on or read from a recording medium using the configurations shown in Figure 1.

Figure 3 shows a second track format, which is proposed according to the
second aspect of the present invention. |

Figure 4 shows a reading apparatus according to the first aspect of the
present invention.

Figure 35, consists of Figures 5(a) and 5(b), showing recording apparatuses
according to preferred embodiments of the third aspect of the present invention.

Figure 6 shows a housing for a recording medium, according to a
preferred embodiment of the second aspect of the present invention.

Figure 1 shows two exemplary conventional arrangements of magnetic
heads used for recording and reading information on and from a longitudinal recording
medium. _

Figure 1a shows the situation in which two heads 11 and 12 are situated
180 degrees apart on the circumference of drum 10, in the same plane. The magnetic tape 13
constituting the above mentioned medium is wrapped around the drum 10 in order to perform
the well known process of helical scanning of the tape. For this purpose, the tape is wrapped
around the drum such that, for exampie, a 180 degree “wrap angle" is achieved, as shown in
the figure, |

In operation, as the drum 10 rotates, a first one of the heads 11 and 12

Will be scanned across the tape, thus describing a trajectory at an angle to the direction of
ravel of the tape. When the rotation of the drum 10 causes the first head to no longer be
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the ouhebf Fipate 'Péﬁ% @Kat the heads 11 and 12 are adjacent to each other in the
circumferential direction of the drum 14. In order to be compatible with the Figure 1(a)
arrangement, the heads 11 and 12 are no longer in the same plane but are in fact separated in
the axial direction of the drum 14, by an amount equal to the track pitch, i.e. the separation
petween adjacent tracks of Figure 2.
The standard tape format shown in Figure 2 will now be briefly
discussed. It should be noted that the situation illustrated is the reproduction of previously
recorded material.
The information is recorded on the tape in an overlapping fashion. It is
‘or this reason that the heads 11 and 12 are wider than the tracks to be read. The use of
eading and recording heads with different azimuth angles ensures that the tracks are
ecorded without a guard band, but nevertheless the information of adjacent tracks does not
aterfere during reading. This difference in azimuth angle is illustrated in Fig. 2 by different
iatching, as is also the case on Figure 3, to be discussed hereinafter.
| A further feature of the first format shown in Figure 2 is the recording, in
svery second track, of a low frequency pilot tone. The frequency alternates between
frequencies f1 and f2. On reading from the tape, the heads may be caused to track the tape
such that they are centrally positioned with respect to the tracks. This is achieved by
detecting, in the signal emanating from the head not reading tracks containing pilot tones
(head 12 in the case illustrated), the amplitude at the frequencies f1 and f2. When the correct
relationship between these amplitudes exists, the heads are centred on the tracks.
It should be noted that various other known tracking methods may be
cmployed, emplaying inter alia, four frequencies, one in every track.
Attention is now turned to the second tape track format illustrated in
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mentioned MP tape to carry prerecorded software, since the master tape will now provide a
sufficiently strong signal to be utilized in the fast copy process. If such tape were used in the
fast copy process, but carrying the standard track format of Figure 2, the original signal
would not be strong enough to provide a usable signal on the copy, which as pointed out
earlier, exhibits a lower signal level than the master tape.

In order to maintain compatibility with the standard track format with
respect to parameters such as the track angle, the tape transport speed must be the same
during recording and reproducing of both the first and second formats.

However, if the tape speed is not changed, this implies that only one of
the heads used to read the standard track format can be used to read the proposed track
format, if the width of tape is not changed, and if the information is written in the same
configuration within a track in both formats. An example of the way in which information is
recorded within tracks is disclosed in the context of digital video recording in EP-A-0 492
704, which is incorporated herein by reference. This means that the bit length of the bits
recorded in the tracks are the same in both formats. This of course implies a reduction by a
factor of two of the amount of infc;rmation which may be carried on a given quantity of tape.

It will thus be seen that the first format can be used to record a first,
higher data rate, type of information, and that the second format can be used to record a
second, lower data rate, type of information.

In the case of video recording this is not expected to be a problem, since
the MPEG coding standard offers video signals which have been compressed to a sufficient
extent. Although a (further) data reduction is needed, this does not necessarily require a
more powerful data expansion circuit in the reproducing apparatus as one can provide a

coding which requires, on the one hand, a relatively compiex and expensive encoder and, on
the other hand, 3 relatively simple and inexpensive decoder. The cost implied by the capacity
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The proposed format is also entirely compatible with the known trackmg
methods discussed above, as will become apparent from the detailed description of the
reading device according to the first aspect of the present invention and discussed in detail
sereinbelow.

A reading device in accordance with the first aspect of the invention is
{lustrated in block diagram form in Figure 4.

The magnetic tape may be of a first, higher quality type, in which case
pe signals thereon wiil have been recorded in the format shown in Figure 2.

The magnetic tape may also be of a second, lower quality type, in which
ase the signal thereon will have been recorded in the format shown in Figure 3.

It should be noted that it is also possibie that the second format is
ecorded on the first type of tape.

The tape is wrapped around a head drum 410, shown schematically in the
igure, on which are mounted two read heads 11 and 12, with different azimuth angles. The
zimuth angles are chosen such that head 11 has the same azimuth angle as the head which
ras used to record onto tape 400, when the information tracks on the tape are in the format
lustrated in Figure 3.

The signals picked up by the heads 11 and 12 are ampiified in amplifiers
20 and 421.

The output signal of amplifier 421 is fed to a filter 430, the pass band of
thich is chosen to include the frequency or frequencies used for the pilot tones. A detector
31 detects a predetermined relationship between the amplitudes of pilot signals recorded in
he information tracks, and outputs a control signal for use as a tracking control signal.
fracking control can be carried out in any of a variety of well known ways, and will not
herefore be discussed in further detail.

' The output of amplifier 421 is coupled to an input of a switch 440. When
the first tape format is read, the switch 440 is closed, so that in this case the signals from
both the amplifiers 420 and 421 are available for further processing. The control signal for
the switch is jssued from a control unit 470, as will be discussed hereinbelow in more detail.

Unit 460 receives the output of amplifier 420 and switch 440 at its inputs
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i nf or ngjsijsformatione If theatatkecapasity of thef fiestformat can accommodate the information to be
recorded without compression, circuit 484 may be replaced by a through connection.
Otherwise, the decompression factor of circuit 485 is twice as high as that of circuit 484.

If a tape carrying the second format is read, then control unit 470 issues a
control signal from its output 471, which is applied to the control input 441 of switch 440,
causing the switch to interrupt the connection between amplifier 421 and unit 460.

The connection between amplifier 421 and filter 430 is not interrupted,
and thus the tracking control function can still be carried out. With reference to Figure 3, it
will be seen that the tracking of head 12 by maintaining a predetermined relationship between
the amplitudes of tones f1 and f2, i.e. in the same manner as in the case of reading the
Figure 2 format, will cause this head to be between tracks, and head 11 to be centred on an
information track.

Returning now to Figure 4, only head 11 and amplifier 420 will produce a
useful output signal, and thus control unit 470 is adapted to issue a control signal to the
control input 463 of unit 460, to enable the latter to produce a signal at its output 465 on the
basis of the signal at input 461 alone.

In order to make the reading apparatus more user friendly, a preferred
embodiment thereof is adapted to recognise which format has been used to record
information on the tape which has been inserted into the apparatus.

Two possible realisations of such an adaptation are included in Figure 4
and indicated by dotted chain line connections.

The recorded information may be suppiemented by an indication of the
second tape format. In this case, unit 460, for example, may be adapted to recognise this
" indication, and inform the control unit 470 of the tape format via output 464.

It is also possible to recognise the second tape format by detecting an

mdi“ﬁﬂz feature incorporated in or on the tape housing or cassette. Such an indication may
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According to anot her embodi nent, the reading apparatus is further char-
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I nfor r;;tmia? Peqax%esbreelar.t?v%yr gn?gdr ailEemrIla%s% kgg&nnrgat:ding apparatuses, namely the
addition of switch 440, and the adaptation of the control unit normally present may be
adapted to include functions equivalent to those of control unit 470. Moreover, unit 480 may
aiready be present in the form of circuit 484, and in this case need simply to be modified by
the addition of circuit 485 and switch 486. Circuit 485 may be of simple construction, as
pointed out earlier in the discussion of coding standards such as MPEG. As an option,
further modification may be made to unit 460, or detector 450 may be added.

A recording apparatus according to a preferred embodiment the third
aspect of the present invention is illustrated in Figure 5(a), and will now be described.

The apparatus illustrated in Figure 5(a) is obtained by modifying a
conventional two head recording apparatus, i.e. an apparatus in which recording heads are
arranged as, for example, depicted in Figure 1(a) or Figure 1(b).

If a recording medium is to be recorded using the first format according
to Figure 2, both of the recording heads 511 and 512 mounted on head drum 510 will be
used. |

In this situation, control unit 570 outputs a signal on its output 571 to the
ontrol input 541 of switch 540, which, as a result, closes. Further, control unit 570 outputs
t control signal on its output 572 to input 564 of unit 560. Unit S60 performs channel
ncoding and also divides the input signal into two channels for recording, the division being
as described in the context of Figure 4.

The output signal from output 562 of unit 560 is fed to input 551 of an
adder 550, The other input of adder 550 is connected to the output 532 of pilot tone
Benerating circuit 530. The latter circuit receives on input 531 a control signal issued from
Output 574 of control unit 570.

In the case of recording the first tape format, this latter control signal
Causes the circuit 530 to alternately generate pilot tones with frequencies f1 and f2, at

Rmings which resuit in a pilot tone being inserted in every other track. As was discussed
Wove, other pilot tone schemes may be utilized without departing from the scope of the
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head 12.
The information is recorded by the heads 511 and 512 in an overlapping

fashion, as is known, which results in tracks which are actually narrower than the recording
peads, and than the reading heads, since the same heads are generally used for both
recording and reading purposes.

Unit 580, by analogy with unit 480, comprises compression circuits 584
and 585 for the first and second information types respectively, and switch 586, controlied ‘
by a control signal received on input 583 from output 573 of control unit 570. By analogy
with circuits 484 and 485, circuit 585 compresses its input twice as much as circuit 584, and
as explained, circuit 584 may be replaced by a through connection.

If, instead, a tape is to be recorded using the second format, then only
one of the recording heads is utilized. The head in question is that one which exhibits the
same azimuth angle as the head 11 used to read the second type of tape.

The control unit 570 outputs via its output 571 a signat to the control
input 541 of switch 540, instructing the latter to open, as a result of which, amplifier 521
ind hence head 512 receive no input signals.

The control unit 570 also outputs via output 572 a control signal to unit
§60, to instruct the latter that the signal input thereto is to be recorded in a single channel.

In this apparatus, the requirement according to the second format that the
iracks be wider than those of the first format may simply be fulfilied by the fact that the
information is not recorded in overlapping fashion. In this case, the tracks on the tape will
hot be wider than the read heads, as depicted in Figure 3. The advantages brought by the
Becond format are, nevertheless, still obtained.

The inventive format illustrated in Figure 3 requires that every track
Mude a pilot signal. Therefore, control unit 570 outputs via output 574 a contro} signal to
‘Circuit 530 to instruct the latter to add an appropriate frequency pilot to each track.

In order to make the reading apparatus of Figure 4 more user friendly it
%8 beeq suggested above that the second type of tape include an identification identifying it

 such,
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angl e@{mifcmtdn’ inferiot, rebtrdingemeditiong apparatus may be further characterized
r

by co ol neans for generati n%.a recordi ng control signal, and by at |east
one recordi ng head MadpRagatus b Figide ofR) 3R madificationsef a standard recording

apparatus. It is also possibie to construct a recording apparatus dedicated to recording

prerecorded software according to the second format. Such an apparatus may take the form
jllustrated in Figure 5(b).
In Figure 5(b), heads 511 and 512 and drum 510 are replaced by a single
head 514 and drum S13. Head 514 may be wider than heads S11 and 512 and heads 411 and
412. More specifically, in order to obtain the specific format depicted in Figure 3, the width
of the head 514 equals the width of the tracks in that Figure. Thus, head 514 is wider than
heads 511 and 512 of the apparatus illustrated in Figure 5(a). Switch 540 and amplifier 521,
detector 590 and control unit 570 are all dispensed with.
Unit 580 is replaced by unit 586, which comprises a single compression
ircuit, performing, for example, MPEG compression, and any further compression which
nay be necessary for the second format.
Figure 6 shows, by way of illustration, how an indication of the type of
ecording medium can be indicated on or in the housing of that medium,
The situation illustrated is that of a video tape in a VHS style cassette
100. Such a cassette includes a recess 601. If recess 601 is obscured by a tab 602, the
hedium in the housing may be (re)recorded. If the tab is absent, the medium may only be
®ad,
The optical, mechanical or electrical indication may be included in an
Wjacent area 603. This is not a limiting example, and the indication may be included in any
Onvenient location.

Whilst the present invention has been described with respect 1o preferred
""bociments thereof, it is to be understood that these are not limitative exampies. Thus,
:h'iWs modifications may become apparent to those skilled in the art, without departing
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6. iIInf wows7i6988 Thus, the recordi ng apparatus may be fur pogrpsdvessct eri zed
by rjecordi ng signal processing neans for subjecting said second type of
infgrmation to data conpression prior {fo recording, in order to reduce the
bkt Jrate necessary to represent said information. I n

order CLAIMX:ilitate the. previ ously nentioned automatic recognition of

Charfact er i zeq by, hﬁ&éﬁﬁﬁ o R e cﬂllllmﬂﬂllllﬂllillllllln

i ndijcation identify f or mat . ¢ Ftrther®

obj gcts and advanta sent invention will becone apparent from
the jdetai |l ed description which follows together with the drawings, in

whi gh: Figure 1, consisting of Figures 1(a) and 1(b) show
conyentional magnetic head arrangenents. Figure 2 shows

a fifrbt, conventi odareadingcdpparatusafor rexding arfirst type\nfldlgxmi imformatisread from a
' eC(’rreéOr%eér%n'auP}slf ?c')tpgqtutdpn%l ?&r&%‘gur aecfn?mnsm SJJS \fmrm of mf runrmenon tracks recorded
at an angle to the direction of travel of said recording medium, according to a first format in
which said tracks have been recorded on said medium at a given angle to said direction of
travel, at a first track pitch and have a first track width, said first type of information being
readable by said apparatus at a given tape velocity during a normal mode of operation of said
reading apparatus, whereby said first type of information can be read from said medium at a
first bit rate,

immediately adjacent tracks exhibiting mutuaily different azimuth angles, each track

‘ exhibiting either a first or a second azimuth angle,

a pilot tone having one of at least two different frequencies being recorded in every second
information track, the pilot tone frequency cycling through said at least two different fre-
quencies, |

said reading apparatus comprising at least one read head adapted to read tracks having said

{ first azimuth angle and at least one read head adapted to read tracks having said second

azimuth angle,

~ characterized in that

* said reading apparatus is further adapted to read a second type of digital information
recorded on a second longitudinal recording medium in the form of information tracks
recorded at an angle to the direction of travel of said second medium, in accordance with a
second format in which the information track pitch is substantially twice said first track
pitch, the information track width is greater than said first track width, said tracks are at said
given angle to the direction of travel of said second medium, said tracks on said second
medium being readable by said reading apparatus at said given velocity during a normal

ﬁ mode of operation of said reading apparatus, whereby said second type of information may
be read from said second medium at substantially half said first bit rate,

all of said information tracks on said second medium exhibiting the same azimuth angle, this
angle being one of said first and second azimuth angles,

all of said information tracks on said second medium having a pilot tone recorded therein,
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2. A reading apparatus as claimed in claim {, further characterized in that it

is adapted to read information from a first type of medium used as said first medium and

from a second type of medium used as said second medium.

3 A reading apparatus as claimed in claim 2, further characterized in that it

is adapted to read, as said first and second type of medium a higher quality recording (
. medium and a lower quality recording medium respectively.
. 4, A reading apparatus as claimed in claim 3, adapted to read, as said first

and second type of recording media, magnetic tapes of the metal evaporated and particulate

type respectively.

5. A reading apparatus as claimed in any of claims 1 to 4, further

characterised by means adapted to recognize which of said first and second formats the
information being read has, and for generating a control signal when the second format is
recognised.

6. A reading apparatus as claimed in claim S, further characterized by signal
processing means adapted to respond to the control signal by outputting the second type of
information without increasing the bit rate thereof.

7. A reading apparatus as claimed in claim 5, further characterized by signal
processing means adapted to respond to the control signal by outputting the second type of
information after performing bit rate modification.

8. A reading apparatus as claimed in claim 7, further characterized in that
the signal processing means aiso subject the first type of information to bit rate modification,
and in that the bit rate modification results in a bit rate modified such that it is multiplied by
a factor m, the value of m being twice as high when the second type of information is read
as when the first type of information is read.

9. A recording medium carrying the second type of information specified in
claim 1, recorded in the second format specified in claim 1.
10. A recording medium as claimed in claim 9, characterized by being of
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12. A recording medium as claimed in any of claims 9 to 11, used to store

L, video information.

13. A recording medium as claimed in any of claims 9 to 12, used to store
prerecorded software.

14. A recording medium as claimed in any of claims 9 to 13, further

characterized in that the information stored thereon includes an indication identifying the

» second format.
15. A recording medium as claimed in any of claims 9 to 13, further
characterized by being included in a housing which incorporates an indication identifying the
second format.
16. A recording apparatus for recording the second format specified in claim

” 1 on the second recording medium defined in any of claims | to 4 or in any one of claims 9
to 15, said recording apparatus comprising at least one recording head having a first one of
said first and second azimuth angles, and being characterised by means for adding a pilot
tone to every information track to be recorded, such that immediately adjacent tracks contain
pilot tones having mutually different ones of said first and second frequencies.

‘ 17. A recording apparatus as claimed in claim 16, further characterized by
control means for generating a recording control signal, and by at least one recording head
having a second one of said first and second azimuth angles, and in that the head or heads
having one of said first and second azimuth angles are enabled or disabled in dependence

L upon said recording control signal.

18, A recording apparatus as claimed in claim 16, characterized in that it only
comprises a recording head or heads having said first one of said first and second azimuth
angles.

19, A recording apparatus as claimed in any one of claims 16 to 18 further

characterized by recording signal processing means for subjecting said second type of
» information to data compression prior to recording, in order to reduce the bit rate necessary

10 represent said information.
2. A recording apparatus as claimed in claim 16 or claim 17, further charac-

terized by means for including in the recorded information tracks an indication identifying

the second format |
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The invention relates to a readmg apparatus for reading a first type of

digital information recorded on a first longitudinal recording medium in the form of
information tracks recorded at an angle to the direction of travel of said recording medium,
according to a first format in which said tracks have been recorded on said medium at a
given angle 1o said direction of travel, at a first track pitch and have a first track width, said
first type of information being readable by said apparatus at a given tape velocity during a
normal mode of operation of said reading apparatus, whereby said first type of information
can be read from.said medium at a first bit rate, immediately adjacent tracks exhibiting
mutually different azimuth angles, each track exhibiting either a first or a second azimuth
angle, a pilot tone having one of at least two different frequencies being recorded in every
second information track, the pilot tone frequency cycling through said at least two different
frequencies, said reading apparatus comprising at least one read head adapted to read tracks
~ having said first azimuth angle and at least one read head adapted to read tracks having said

second azimuth angle.

An apparatus of this type is disclosed in, for example, US patent
specification US-A-4 597 023, which is incorporated herein by reference.

Such an apparatus may accurately track the recorded information tracks,
by detecting a crosstalk component in the playback signal originating from a track that is
read, this crosstalk signal being caused by the tracking signals recorded in the neighbouring
tracks. The crosstalk component is used to accurately position the reading head with respect
to the track from which information is to be read.

The tapes which are used as the longitudinal recording medium in such an
apparatus may be blank tapes, on which a user (re)records material, or may be prerecorded
software tapes. _

Two exemplary types of tape which may be used are Particulate and
Metal Evaporated (ME) tapes. Exampies of particulate tapes are metal particle (MP) tape and
barium ferrite tape.

The particulate type of tape has the advantage that it is cheaper than the

{
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out at a tape speed higher than the nominal tape speed.
- Altemnatively, the master tape is placed in a master playing apparatus, and a
number of slave recording apparatuses are used to record the information on copy tapes. This
process is carried out at the nominal tape speed.

A characteristic of both these processes is that the sign'al to noise ratio on
the copy tapes is reduced by several dB.

The solution to this problem which is adopted in the VHS system, is that
a master tape which has a higher signal level than the normally used tapes is chosen for use
as a master tape. In the absence of such a master tape, the recording format must be
changed. In the RDAT system, for example, the track width is greater than the head width,
which results in an increased signal to noise ratio, thus compensating for the signal loss
resulting from the high speed duplication process.

The disadvantage associated with the RDAT solution is that the linear tape
speed is increased to make the track pitch greater, in order to accommodate the wider tracks.
This causes an increase in the quantity of tape required, making the prerecorded software
more expensive.,

The use of the higher performance ME type of tape to carry prerecorded
software (e.g. in the case of video tape : films, either for sale or for hire from a video
library) results in increased duplication costs, as this type of tape cannot be used in the "Fast

Copy" process.

It is an object of the present invention to improve the results of the fast
Copying process and to decrease the cost of copying.

According to a first aspect of the present invention, an apparatus of the
ab°"° type is characterized in that said reading apparatus is further adapted to read a second
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bﬁaof digital information recorded on a second longitudinal recording medium in the form
of information tracks recorded at an angle to the direction of travel -of said second medium,
in accordance with a second format in which the information track pitch is substantially twice

said first track pitch, the information track width is greater than said first track width, said

+ racks are at said given angle to the direction of travel of said second medium, said tracks on
gaid second medium being readable by said reading apparatus at said given velocity during a
normal mode of operation of said reading apparatus, whereby said second type of
information may be read from said second medium at substantially half said first bit rate, all
of said information tracks on said second medium exhibiting the same azimuth angle, this
angle being one of said first and second azimuth angles, all of said information tracks on said
second medium having a pilot tone recorded therein, immediately adjacent tracks containing
PﬂOt tones having mutually different ones of said at least first and ;econd frequencies, said
ad aptation to read said second type of information recorded in accordance with said second
format, comprises the provision of control means, said control means controlling said
gpparatus to read information using only the read head or heads exhibiting the same azimuth

angle as the information tracks present on the medium, and to use the other read head or

heads only to provide tracking control.

Thus, a recording format is proposed, in which the track pitch is doubled,
ut the track width is increased to achieve a higher signal to noise ratio. The linear tape
Speed is not changed. -The disadvantage caused by the resuiting reduced bit rate may, if the
1 atter proves inadequate, be offset by applying data compression prior to recording. If the
Original recording format required data compression, then the new format requires that the

.Compression factor be doubled.

The proposed second format has the advantage that it allows the use of a
I6ngitudinal recording medium of lower quality according to a recording standard for which
1t would otherwise not be suited, because of the increased track width.
The proposed format is fully compatible with the above described tracking

Control technique.

If video information is to be recorded, advantage may be taken of the fact
that intraframe coding of video information, e.g. as specified in the MPEG proposal, allows
@ bit rate compression to be achieved which can be reversed using a relatively cheap and

Simple decoder situated, for example, in a consumer VTR.

The first and second formats may be recorded on higher and lower
Jperformance versions respectively of the same type of medium. Such versions of the same
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and a lower quality recording medium respectively.

Further, the reading apparatus may be adapted to read, as said first and
" second type of recording media, magnetic tapes of the metal evaporated and particulate type
respectively. .

Preferably the reading apparatus is further characterised by means adapted
to recognize which of said first and second formats the information being read has, and for
generating a control signal when the second format is recognised.

Consequently, the reading apparatus can automatically be set to read the
inventive format.

According to a preferred embodiment, the reading apparatus is further
characterized by signal processing means adapted to respond to the control signal by
outputting the second type of information without increasing the bit rate thereof.

This modification is useful if the information to be recorded is intraframe
coded video, as discussed previously. It is probable that future television receivers will
include an intraframe decoder, and in this case, a duplicate decoder in the reading apparatus
may be dispensed with.

According to another embodiment, the reading apparatus is further char-
acterized by signal processing means adapted to respond to the control signal by outputting
the second type of information after performing bit rate modification.

Further, the reading apparatus of this embodiment may be further char-
acterized in that the signal processing means also subject the first type of information to bit
rate modification, and in that the bit rate modification results in a bit rate modified such that
it is multiplied by a factor m, the value of m being twice as high when the second type of
information is read as when the first type of information is read.

Dependent upon the type of information to be recorded, it may or may not
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| Moreover such information preferably represents prerecorded software.
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In order to facilitate the automatic recognition of the type of recm;ded
information as set out hereinabove the recording medium is preferably further characterized
in that the information stored thereon includes an indication identifying the second format.

As an alternative, the recording medium may be further.characterized by
being included in a housing which incorporates an indication identifying the second format.

' This indication can be in mechanical, optical or electrical form, for
example. In the latter case, a chip storing identifying information and provided with
necessary contacts could be included in the housing,

According to a third aspect of the invention, a recording apparatus for
recording the second format on the second recording medium comprising at least one
recording head having a first one of said first and second azimuth angles, and being
characterised by means for adding a pilot tone to every information track to be recorded,
such that immediately adjacent tracks contain pilot tones having mutually different ones of
said first and second frequencies, is provided.

It is possible to modify a recording apparatus designed to record the first
type of information and including pairs of heads having different azimuth angles. To this
end, the recording apparatus may be further characterized by control means for generating a
recording control signal, and by at least one recording head having a second one of said first
and second azimuth angles, and in that the head or heads having one of said first and second
azimuth angles are enabled or disabled in dependence upon said recording control signal.

~ On the other hand, the recording apparatus may include only heads having
one azimuth angle, and is thus characterized in that it only comprises a recording head or
heads having said first one of said first and second azimuth angles.

As pointed out above, the information to be recorded may need to be
Teduced in bit rate by data compression in order to be recorded as the second type of

5
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Detector 450 is adapted to detect such an indicating ifdature, and sugplii es,
Its output 451 a signal to input 473 of control unit 470, to iInformithe

| atter that the second 6

infof‘“"‘don' Thus, the recording apparatus may be further characterized by recording signal
" rocessing means for subjecting said second type of information to data compression prior to .
cecording. in order to reduce the bit rate necessary to represent said information.

In order to facilitate the previously mentioned automatic recognition of
recorded information type the recording apparatus may be further characterized by means for
including in the recorded information tracks an indication identifying the second format.

Further objects and advantages of the present invention will become
apparent from the detailed description which follows together with the drawings, in which :

Figure 1, consisting of Figures 1(a) and 1({b) show conventional magnetic
head arrangements. '

Figure 2 shows a first, conventional track format, which may be written
on or read from a recording medium using the configurations shown in Figure 1.

Figure 3 shows a second track format, which is proposed according to the
second aspect of the present invention. '

Figure 4 shows a reading apparatus according to the first aspect of the
present invention.

Figure 5, consists of Figures 5(a) and 5(b), showing recording apparatuses
according to preferred embodiments of the third aspect of the present invention.

_ Figure 6 shows a housing for a recording medium, according to a

preferred embodiment of the second aspect of the present invention.

Figure 1 shows two exemplary conventional arrangements of magnetic
heads used for recording and reading information on and from a longitudinal recording
medium.
| Figure 1a shows the situation in which two heads 11 and 12 are situated
180 degrees apart on the circumference of drum 10, in the same plane. The magnetic tape 13
constituting the above mentioned medium is wrapped around the drum 10 in order to perform
the well known process of helical scanning of the tape. For this purpose, the tape is wrapped
around the drum such that, for example, a 180 degree “wrap angle” is achieved, as shown in
the figure,

In operation, as the drum 10 rotates, a first one of the heads 11 and 12
will be scanned across the tape, thus describing a trajectory at an angle to the direction of
Wavel of the tape. When the rotation of the drum 10 causes the first head to no longer be

6
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The arrangement of Figure 1(b) is another possible arrangement with
which the tape format of Figure 2 may be read or recorded. This arrangement differs from
that of Figure 1(a) in that the heads 1! and 12 are adjacent to each other in the
circumferential direction of the drum 14. In order to be compatible with the Figure 1(a)
arrangement, the heads 11 and 12 are no longer in the same plane but are in fact separated in
the axial direction of the drum 14, by an amount equal to the track pitch, i.e. the separation
between adjacent tracks of Figure 2.

The standard tape format shown in Figure 2 will now be briefly
discussed. It should be noted that the situation illustrated is the reproduction of previously
recorded material.

The information is recorded on the tape in an overlapping fashion. It is
for this reason that the heads 11 and 12 are wider than the tracks to be read. The use of

reading and recording heads with different azimuth angles ensures that the tracks are
recorded without a guard band, but nevertheless the information of adjacent tracks does not
interfere during reading. This difference in azimuth angle is illustrated in Fig. 2 by different
1atching, as is also the case on Figure 3, to be discussed hereinafter.

A further feature of the first format shown in Figure 2 is the recording, in
Svery second track, of a low frequency pilot tone. The frequency alternates between
frequencies f1 and f2. On reading from the tape, the heads may be caused to track the tape
such that they are centrally positioned with respect to the tracks. This is achieved by
detecting, in the signal emanating from the head not reading tracks containing pilot tones
(head 12 in the case illustrated), the amplitude at the frequencies f1 and f2. When the correct
relationship between these amplitudes exists, the heads are centred on the tracks.

It should be noted that various other known tracking methods may l;e
¢mployed, employing inter alia. four frequencies, one in every track.
Attention is now turned to the second tape track format illustrated in

3
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- track. As V\@amdd scussed above, other pilot tone schenmes may be utilized
Wi thout departing from Then&e fitthafnili28 substantially twice the track pitch depicted in

Figure 2, and a track width which is wider than that shown in Figure 2.

The use of wider tracks allows an improvement in signal to noise ratio to
pe achieved upon reproduction. This opens up the possibility of using the previously
mentioned MP tape to carry prerecorded software, since the master tape will now provide a
sufficiently strong signal to be utilized in the fast copy process. If such tape were uﬁed in the
fast copy process, but carrying the standard track format of Figure 2, the original'signal
would not be strong enough to provide a usable signal on the copy, which as pointed out
earlier, exhibits a lower signal level than the master tape.

In order to maintain compatibility with the standard track format with
respect to parameters such as the track angle, the tape transport speed must be the same
during recording and reproducing of both the first and second formats.

However, if the tape speed is not changed, this implies that only one of
the heads used to read the standard track format can be used to read the proposed track

. format, if the width of tape is not changed, and if the information is written iﬁ the same
configuration within a track in both formats. An example of the way in which information is
recorded within tracks is disclosed in the context of digital video recording in EP-A-0 492
704, which is incorporated herein by reference. This means that the bit length of the bits
tecorded in the tracks are the same in both formats. This of course implies a reduction by a
factor of two of the amount of information which may be carried on a given quantity of tape.

It will thus be seen that the first format can be used to record a first,
higher data rate, type of information, and that the second format can be used to record 2

. second, lower data rate, type of information.

In the case of video recording this is not expected to be a problem, since
the MPEG coding standard offers video signals which have been compressed to a sufficient
extent. Although a (further) data reduction is needed, this does not necessarily require a
Tare powerful data expansion circuit in the reproducing apparatus as one can provide a
Coding which requires, on the one hand, a relatively complex and expensive encoder and, on
the other hand, a relatively simple and inexpensive decoder. The cost implied by the capacity

-
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methods discussed above, as will become apparent from the detailed description of the
reading device according to the first aspect of the present invention and discussed in detail
iercinbelow.

A reading device in accordance with the first aspect of the invention is
{lustrated in block diagram form in Figure 4.

The magnetic tape may be of a first, higher quality type, in which case
he signals thereon will have been recorded in the format shown in Figure 2. .

The magnetic tape may also be of a second, lower quality type, in which
ase the signal thereon will have been recorded in the format shown in Figure 3.

It should be noted that it is also possible that the second format is
ecorded on the first type of tape.

The tape is wrapped around a head drum 410, shown schematically in the
igure, on which are mounted two read heads 11 and 12, with different azimuth angles. ’I‘hé
zimuth angles are chosen such that head 11 has the same azimuth angle as the head which
ras used to record onto tape 400, when the information tracks on the tape are in the format
lustrated in Figure 3.

The signals picked up by the heads 11 and 12 are amplified in amplifiers
20 and 421.

The output signal of amplifier 421 is fed to a filter 430, the pass band of
thich is chosen to include the frequency or frequencies used for the pilot tones. A detector

31 detects a predetermined relationship between the amplitudes of pilot signals recorded in
he information tracks, and outputs a control signal for use as a tracking control signal.
fracking control can be carried out in any of a variety of well known ways, and will not
herefore be discussed in further detail.

' The output of amplifier 421 is coupled to an input of a switch 440. When
the first tape format is read, the switch 440 is closed, so that in this case the signals from

‘bath the amplifiers 420 and 421 are available for further processing. The control signal for
the switch is issued from a control unit 470, as will be discussed hereinbelow in more detail.

Unit 460 receives the output of amplifier 420 and switch 440 at its inputs

7
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recorded without compression, circuit 484 may be replaced by a through connection.
Otherwise, the decompression factor of circuit 485 is twice as high as that of circuit 484.

If a tape carrying the second format is read, then control unit 470 issues a
control signal from its output 471, which is applied to the control input 441 of switch 440,
causing the switch to interrupt the connection between amplifier 421 and unit 460.

The connection between amplifier 421 and filter 430 is not interrupted,
and thus the tracking control function can still be carried out. With reference to Figure 3, it
will be seen that the tracking of head 12 by maintaining a predetermined relationship between
the amplitudes of tones fl and f2, i.e. in the same manner as in the case of reading the
Figure 2 format, will cause this head to be between tracks, and head 11 to be centred on an
information track.

Returning now to Figure 4, only head 11 and amplifier 420 will produce a
useful output signal, and thus control unit 470 is adapted to issue a control signal to the
control input 463 of unit 460, to enable the latter to produce a signal at its output 465 on the
basis of the signal at input 461 alone.

In order to make the reading apparatus more user friendly, a preferred
embodiment thereof is adapted to recognise which format has been used to record
information on the tape which has been inserted into the apparatus.

Two possible realisations of such an adaptation are included in Figure 4
and indicated by dotted chain line connections. .

The recorded information may be supplemented by an indication.of the
second tape format. In this case, unit 460, for example, may be adapted to recognise this
indication, and inform the control unit 470 of the tape format via output 464.

It is also possible to recognise the second tape format by detecting an

indimiﬂz feature incorporated in or on the tape housing or cassette. Such an indication may
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Detector 450 is adapted to detect such an indicating feature, and supplies,
1 its OUEPU 451 a signal to input 473 of control unit 470, to inform the latter that the second
ape format is being read.

It will be seen from the foregoing description that the inventive track
fom.lﬂt requires relatively minor alterations to known reading apparatuses, namely the
addition of switch 440, and the adaptation of the control unit normally present may be
adapted to include functions equivalent to those of control unit 470. Moreover, unit 480 may
already be present in the form of circuit 484, and in this case need simply to be modified by
the addition of circuit 485 and switch 486. Circuit 485 may be of simple construction, as
pointed out earlier in the discussion of coding standards such as MPEG. As an option,
further modification may be made to unit 460, or detector 450 may be added.

A recording apparatus according to a preferred embodiment the third
aspect of the present invention is illustrated in Figure 5(a), and will now be described.

The apparatus illustrated in Figure S(a)-is obtained by modifying a
conventional two head recording apparatus, i.e. an apparatus in which recording heads are
arranged as, for example, depicted in Figure I(a) or Figure 1(b).

If a recording medium is to be recorded using the first format according
to Figure 2, both of the recording heads 511 and 512 mounted on head drum 510 will be
used. |

In this situation, control unit 570 outputs a signal on its output 571 to the
:ontrol input 541 of switch 540, which, as a result, closes. Further, control unit 570 outputs
1 control signal on its output 572 to input 564 of unit 560. Unit 560 performs channel
tncoding and also divides the input signal into two channels for recording, the division being
as described in the context of Figure 4.

The output signal from output 562 of unit 560 is fed to input 551 of an
adder 550. The other input of adder 550 is connected to the output 532 of pilot tone
generating circuit 530. The latter circuit receives on input 531 a control signal issued from
output 574 of control unit 570.

In the case of recording the first tape format, this latter control signal
Quses the circuit 530 to alternately generate pilot tones with frequencies f1 and f2, at
tmings which result in a pilot tone being inserted in every other track. As was discussed

bove, other pilot tone schemes may be utilized without departing from the scope of the
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of control 70, In response to which, the contrelunit. 570 contjrols
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Fi gure 5( b) f‘d 12. In Fi gur e 5( b) heads 51 1 and 5 12 and drum
510 are replaced by a leh g} F
e-information is recorded by the heads 511 and 512 in an overlapping
fashion, as is known, which results in tracks which are actually narrower than the recording
peads, and than the reading heads, since the same heads are generally used for both
recording and reading purposes.
Unit 580, by analogy with unit 480, comprises compression circuits 584

and 585 for the first and second information types respectively, and switch 586, controlled
by a control signal received on input 583 from output 573 of control unit 570. By analogy
with circuits 484 and 488, circuit 585 compresses its input twice as much as circuit 584, and
as explained, circuit 584 may be replaced by a through coanection.

If, instead, a tape is to be recorded using the second format, then only
one of the recording heads is utilized. The head in question is that one which exhibits the
same azimuth angle as the head 11 used to read the second type of tape.

The controt unit 570 outputs via its output 571 a signai to the control
input 541 of switch 540, instructing the latter to open, as a result of which, amplifier 521
ind hence head 512 receive no input signals.

The control unit 570 also outputs via output 572 a control signal to unit
160, to instruct the latter that the signal input thereto is to be recorded in a single channel.

In this apparatus, the requirement according to the second format that the
racks be wider than those of the first format may simply be fulfilled by the fact that the
information is not recorded in overlapping fashion. In this case, the tracks on the tape will
hot be wider than the read heads, as depicted in Figure 3. The advantages brought by the
Second format are, nevertheless, still obtained.

The inventive format illustrated in Figure 3 requires that every track
finclude pilot signal. Therefore, control unit 570 outputs via output 574 a control signal to
-Citcuit 530 to instruct the latter to add an appropriate frequency pilot to each track.

In order to make the reading apparatus of Figure 4 more user friendly it
a3 begy suggested above that the second type of tape include an identification identifying it

4 gy
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any conven € tns | REGGINEY, with the intention of preventing the recording of information in the first

format on an inferior recording medium.

The apparatus of Figure 5(a) is a modification of a standard recording
apparatus. It is also possible to construct a recording apparatus dedicated to recording
pmecorded software according to the second format. Such an apparatus may take the form
illustrated in Figure 5(b). -

In Figure 5(b), heads 511 and 512 and drum 510 are replaced by a single
head 514 and drum 513. Head 514 may be wider than heads 511 and 512 and heads-411 and
412. More specifically, in order to obtain the specific format depicted in Figure 3, the width
of the head 514 equals the width of the tracks in that Figure. Thus, head 514 is wider than
heads 511 and 512 of the apparatus illustrated in Figure 5(a). Switch 540 and amplifier 521,
getector 590 and control unit 570 are all dispensed with.

Unit 580 is replaced by unit 586, which comprises a single compressxon

-:ircui't, performing, for example, MPEG compression, and any further compression which
nay be necessary for the second format. -

Figure 6 shows, by way of illustration, how an indication of the type of
ecording medium can be indicated on or in the housing of that medium.

The situation illustrated is that of a video tape in 2 VHS style cassette

' 100. Such a cassette includes a recess 601. if recess 601 is obscured by a tab 602, the
hedium in the housing may be (re)recorded. If the tab is absent, the medium may only be
rad,

The optical, mechanical or electrical indication may be included in an
Mjacent area 603. This is not a limiting example, and the indication may be included in any
Xnvenient location.

Whilst the present invention has been described with respect to preferred
knbodiments thereof, it is to be understood that these are not limitative examples. Thus,
Prious modifications may become apparent to those skilled in the art, without departing

13
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Wil st the present invention has been described with respect to preferred
enbodi nents thereof, it is to be understood that these are not limtative

exanpl es. Thus, various nodifications may becone apparent to those skilled
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of the invention, as defined in the appendel# cl ai ns.

from the scope of the invention, as defined in the appended claims.
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1. A reading apparatus for reading a first type of digital information

recorded on a first longitudinal recording medium in the form of information tracks recorded
at an angle to the direction of travel of said recording medium, according to a first format in
which said tracks have been recorded on said medium at a given angle to said direction of
travel, at a first track pitch and have a first track width, said first type of information being
readable by said apparatus at a given tape velocity during a normal mode of operation of said
reading apparatus, whereby said first type of information can be read from said medium at a
- first bit rate,

immediately adjacent tracks exhibiting mutually different azimuth angles, each track
exhibiting either a first or a second azimuth angle, ’

a pilot tone having one of at least two different frequencies being recorded. in every second
information track, the pilot tone frequency cycling through said at least two different fre-
quencies,

said reading apparatus comprising at least one read head adapted to read tracks having said
first azimuth angle and at least one read head adapted to read tracks having said second
azimuth angle, | '
characterized in that

said reading apparatus is further adapted to read a second type of digital information
recorded on a second longitudinal recording medium in the form of information tracks
recorded at an angle to the direction of travel of said second medium, in accordance with a
second format in which the information track pitch is substantially twice said first track
pitch, the information track width is greater than said first track width, said tracks are at said
given angle to the direction of travel of said second medium, said tracks on said second
medium being readable by said reading apparatus at said given velocity during a normal
mode of operation of said reading apparatus, whereby said second type of information may
be read from said second medium at substantially half said first bit rate,

all of said information tracks on said second medium exhibiting the same azimuth angle, this
angle being one of said first and second azimuth angles,

al of said information tracks on said second medium having a pilot tone recorded therein,

-

i
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2. A reading apparatus as claimed in claim |, further characterized in that it
is adapted to read information from a first type of medium used as said first medium and
from a second type of medium used as said second medium.
3. A reading apparatus as claimed in claim 2, further characterized in that it
is adapted to read, as said first and second type of medium a higher quality recording
medium and a lower quality recording medium respectively. .
4, A reading apparatus as claimed in claim 3, adapted to read, as said first
and second type of recording media, magnetic tapes of the metal evaporated and particulate
type respectively.
5. A reading apparatus as claimed in any of claims 1 to 4, further
characterised by means adapted to recognize which of said first and second formats the
information being read has, and for generating a control signal when the second format is
recognised. ‘ '
6. A reading apparatus as claimed in claim 5, further characterized by signal

~ processing means adapted to respond to the control signal by outputting the second type of
information without increasing the bit rate thereof,
7. A reading apparatus as claimed in claim 5, further characterized by signal
processing means adapted to respond to the control signal by outputting the second type of
informaton after performing bit rate modification.
8. A reading apparatus as claimed in claim 7, further characterized in that
the signal processing means also subject the first type of information to bit rate modification,
and in that the bit rate modification results in a bit rate modified such that it is multiplied by
a factor m, the value of m being twice as high when the second type of information is read
as when the first type of information is read.
9. A recording medium carrying the second type of information specified in
claim 1, recorded in the second format specified in claim 1.
10. A recording medium as claimed in claim 9, characterized by being’ of
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12. A recording medium as claimed in any of claims 9 to 11, used to store
yvideo information.

3. A recording medium as claimed in any of claims 9 to 12, used to store
prcfecorded software.

14. A recording medium as claimed in any of claims 9 to 13, further
characterized in that the information stored thereon includes an indication identifying the
second format. '

15. A recording medium as claimed in any of claims 9 to 13, further-
characterized by being included in a housing which incorporates an indication identifying the
second format. _ L

16. A recording apparatus for recording the second format specified in claim

*" 1 on the second recording medium defined in any of claims 1 to 4 or in any one of claims 9
to 15, said recording apparatﬁs comprising at least one recording head having a first one of
said first and second azimuth angles, and being characterised by means for adding a pilot
tone to every information track to be recorded, such that immediately adjacent tracks contain
pilot tones having mutually different ones of said first and second frequencies.

. 17 A recording apparatus as claimed in claim 16, further characterized by
control means for generating a recording control signal, and by at least one recording head
having a second one of said first and second azimuth angles, and in that the head or heads
having oxu; of said first and second azimuth angles are enabled or disabled in dependence
upon said recording control signal.

18. A recording apparatus as claimed in claim 16, characterized in that it only
comprises a recording head or heads having said first one of said first and second azimuth
angles.

19, A recording apparatus as claimed in any one of claims 16 to 18 further
characterized by recording signal processing means for subjecting said second type of
information to data compression prior to recording, in order to reduce the bit rate necessary

o represent said information.
2. A recording apparatus as claimed in claim 16 or claim 17, further charac-

trized by means for including in the recorded information tracks an indication identifying

the second format.
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heads only to provide tracking control. 2. A reading
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adapted to read information froma first type of mediumused as said first
medi um and from a second type of nmedium used as said second nmedium 3. _
A reading apparatus as clainmed in claim2, further characterized in that it
I's adapted to read, as said first and second type of nedium a higher
quality recording nediumand a |ower quality recordi ng nedi um ’
respectively. 4. A readi ng apparatus as clainmed in claim
3, adapted to read, as said first and second type of recording nedia,
magneti c tapes of tHBisnlobed iscw pqadingtapgarand (Fadure @) kagable of reading information

recorded on 2 first longitudinal recording medium in the form of information tracks
recorded at an angle to the direction of travel thereof, according to a first format in
which the tracks have been recorded on the medium at a given angle to the direction of
travel, at a first track pitch and have a first track width, the information being read by
the apparatus at a given tape velocity, whereby the information can be read from the
first medium at a first bit rate, immediately adjacent tracks exhibiting mx;tually different
ones of a first and a second azimuth angles, pilot tones being recorded in information
tracks, the frequency of the recorded tones cycling through at least two different fre-
quencies (f1,f2), the reading apparatus comprising at least one read head (11) having the
first azimuth angle and at least one read head (12) having the second azimuth angle.
The reading apparatus is further adapted to read information recorded on a second -
longitudinal recording medium in the form of information tracks recorded at an angle to
the direction thereof, in accordance with a second, new, format (Figure 3) in which the
information track pitch is substantially twice the first track pitch, the information track
width is greater than the first track width, the tracks are at the given angle to the direc-
tion of travel of the second medium, the tracks on the second medium being read by the
reading apparatus at said given velocity, whereby the information may be read from the
second medium at substantially half the first bit rate, all of the information tracks on the
second medium exhibiting the same azimuth angle, this angle being one of the first and
second azimuth angles, all of the information tracks having a pilot tone recorded
therein, immediately adjacent tracks containing pilot tones having mutually different
ones of at least two frequencies (f1 ;f2), the adaptation to read information recorded in
accordance with the second format comprising the provision of control means (470)
which control the apparatus to read information using only the read head (11) exhibiting
the same azimuth angle as the information tracks present on the second medium, and to
use the other read head (12) only to provide tracking control.
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type respectively. 5. A readi ng apparatus as clainmed in
any of clains 1 to 4, further <characterised by neans adapted to recogni ze
which of said first and second formats the information being read has, and
for generating a control signal when the second format is recognised. 6.
A reading apparatus as clained in claim5, further characterized by signal
processing neans adapted to respond to thggcontrol signal by outputting the

second type of information without increasing the bit rate th reg;..
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t he signal processing neans al so subject the first type of information to
bit rate nodification, and in that the bit rate nodification results in a
bit rate nodified such that it is nultiplied by a factor m the value of m
being twice as high when the second type of information is read as when the
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claim1l, recorded in the second format specified in claim1. 10.
A recording nediumas clained in claim9, characterized by bei ng of

17 lower quality than the first recording nedium 11. A
recording mediumas clainmed in claim10. characterized by being of the
particul ate type. 12. A qecording medi um as cl ai med in any of
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control neans for generating a recording control signal, and by at | east
one recording head having a second one of said first and second azi muth
angles, and in that the head or heads having one of said first and second
azimuth angl es are enabl ed or disabled in dependence upon said recording
control signal. 18. A rgcordi ng apparatus as w'%‘:rlﬁhﬂfﬁﬁﬁmﬁT
16, characterized in that it only coﬁprises a recordi ng hgag-.s Bags o
having said first one of said first and second azimuth andlgs. 19.

A recording apparatus as claimed in any one of clains 16 td 18 D&WARM7
characterized by recordi ng signal processing neans for subjjecting said
second type of information to data conpression prior to recording, in
order to reduce the bit rate necessary to represent said ipformation 20-

A recording apparatus as clained in claim16 or claim217, further charac-
terized by neans for including in the recorded information tracks an
I ndi cation identifying the second format.
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