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The invention relates.:.to-a·~appaiitiiS ·rc;;qeaam···· · 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 

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 S91023, which is incorporated herein by reference. 

Such an appaiatus 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 

apparat11s may be blank rapes, on which a user (re)records material, or may be prerecorded 

software rapes. 

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 fenite tape. 

The particulate type of tape has the advantage that it is cheaper than the 
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metal evaporated type~ but has the disadvantage that it performs more poorly in terms of 

parameters such as S/N ratio, etc. In attempting to use a cheaper tape to carry prerecorded 

software, this poorer performance leads to problems, as explained below. 

In order to produce prerecorded software tapes, the following processes 

; are possible :-

- "Fast Copy". In this process, a master tape and the tape to be recorded are 

placed in contact, and a copy of the information on the master tape is transferred to the copy 

rape by a thermomagnetic or by an anhysteretic process, for example. The copying is carried 

out at a tape speed higher than the nominal tape speed. 

- Alternatively, 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. 4 

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 sipal to noise ratio, thus compensatin& for the signal loss 

resulting from the high speed duplication process. 

The disadvantage associated with the ROAT 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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>e of digital information recorded on a second longitudinal recordin1 medium in the form 

information tracks recorded at an angle to the direction of travel -of said second medium, 

accordance with a second format in which the information track pitch is substantially twice 

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

.cks are at said given angle to the direction of travel of said second medium, said tracks on 

.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 

formation 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 

nnat, 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 

ieed 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 

>mpression factor be doubled. 

The proposed second format has the advantage that it allows the use of a 

>ngitudinal recordins 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 MPEO proposal, allows 

L bit rate compression to be achieved which can be reversed using a relatively cheap and 

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

The first and second formats may be recorded on higher and lower 

;>erfonnance versions respectively of the same type of medium. Such versions of the same 
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rape iype may be distinguished during manufacturing, e.g. by having passed different quality 

rests· 
The first and second formats may be recorded on different media, 

wherebY the first format is recorded on a higher quality and the second format on a lower 

quality medium respectively. To this end, the reading apparatus is 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. 

Moreovert 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 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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be the case that it needs compressing to match the bit rate achievable when recorded 
according to the first format. Whichever of these cases is valid, the second format can 
aceornrnodate substantially half the bit rate which the first format can accommodate. 

According to a second aspect of the invention, a recording medium 
carrYing the second type of information recorded in the second format is provided. 

Preferably the medium is of lower quality than the first recording medium 
and may thus be of the particulate type. 

Furthermore, the medium is preferably used to store video information. 
Moreover such information preferably represents prerecorded software. 

In order to facilitate the automatic recognition of the type of recoi: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 includina 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 azi~uth 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 recordin& 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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information. Thus, the recording apparatus may be further characterized by recording signal 

processinl means for subjecting said second type of information to data compression prior to 

recording, 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 funher 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 l, consisting of Figures l(a) and l(b) show conventional magnetic 

head arrangements. 

Figure 2 shows a first. conventional track format, which may be written C 
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 la shows the situation in which two heads 11 and 12 are situated 

180 degrees apan 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 wen known process of helical scanning of the tape. For this purpose, the rape is wrapped 

around the drum such that, for example, a 180 degree 11 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 

travel of the tape. When the rotation of the drum l 0 causes the first head to no longer be 
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adjacent to the tape, the second head will then, by vinue of the 180 degree separation, be 

adjacent to the tape, and follow a similar trajectory to the first head but at an adjacent tape 

Portion, by vinue of the tape being transported. 

A first, conventional tape format which can be read or recorded using the 

arrangement of heads described above is shown in Figure 2. All dimensions in the figure are 

exemplary, and are expressed in micrometres. It should be appreciated that a simplified 

representation has been chosen, and that the tracks wiU, in reality, be at an angle to the 

direCtion of the travel of tape 13. 

The arrangement of Figure l(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 l(a) in that 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 l(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 

'.or this reason that the heads 11 and 12 are wider than the tracks to be react The use of 

uding 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 

:iterfere 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 Fiaure 2 is the recording, in 

:very second trac~ of a low frequency pilot tone. The frequency alternates between 

frequencies fl and fl. 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 fl 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 

employed, employing inter alia, four frequencies, one in every track. 

Attention is now turned to the second tape track format illustrated in 

n 
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fig\µ- ' 

d· .... ensions are exemplary and are expressed in micrometres. all hu 

The second format is the same as that of Figure 2 in respect of the speed 

at which the tape is transported in normal operation and the angle at which the tracks are 

iJJClined. 
The new format utilizes subsrantially 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 

be 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 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 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 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 (funher) 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 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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uction is therefore carried by the program provider who, moreover, does not need a large 

ted .- of recording devices. The manufacturer of the reproducing apparatus and the 
111ttn"'""· 
consumer. on the other hand, are confronted with a relatively small cost increase and price 

increase respectively. 

The proposed format is also entirely compatible with the known tracking 

methods discussed above, as will become apparent from the detailed description of the 

readilll device according to the first aspect of the present invention and discussed in detail 

1eteiJlbelOW. 

A reading device in accordance with the first aspect of the invention is 

11ustrated in block diagram form in Figure 4. 

The magnetic tape may be of a first, higher quality type, in which case 

be 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. The 

zimuth angles are chosen such that head 11 has the same azimuth angle as the head which 

1as 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 aJl'lplifiers 

Wand 421. 

The output signal of amplifier 421 is fed to a filter 430, the pass band of 

1hich 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 

Ile information tracks, and outputs a control signal for use as a tracking control signal. 

rraclcing 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 sw•tch 440. When 

the first tape format is read, the switch 440 is closed, so that in this case the signals from 

bmh the amplifiers 420 and 421 are available for further processing. The control signal for 

the SWitch is issued from a control unit 4 70, 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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461
and462 respectively. Unit 460 performs channel decoding.and therefore functions to 

recreate a single signal from the signals read from different information tracks by the heads 

411 and 412. Its exact function depends upon how the original signal has been recorded. 

As a modification, switch 440 could be realised as part of unit 460. 

The outpUt of unit 460 is fed to the input 481 of a unit 480. Unit 480 

cornprises decompression circuits 484 and 485, and switch 486, which is controlled by the 

co0tr0l signal received on input 483 from output 472 of control unit 470. Circuit 484 

decompresses the first type of information, whereas circuit 485 decompresses the second type 

of information. If the data capacity of the first format 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 readt 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 fl, 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 sipal 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 

indicating feature incorporated in or on the tape housing or cassette. Such an indication may 

( 
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U
._ .. 1 mechanical or electrical in nature. In the latter case, a chip may be included in 

!JCOP ~' 

the housing. 
Detector 450 is adapted to detect such an indicating feature, and supplies, 

·rs output 451 a signal to input 473 of control unit 4701 to inform the latter that the second 
~1 . 

cape format is being read. 

It will be seen from the foregoing description that the inventive track 

format 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 

acfaPted to include functions equivalent to those of control unit 470. Moreover, unit 480 may 

aJreadY 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 S(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 l(a) or Figure l(b). 

If a recording medium is to be recorded using the first format according 

to Figure 2, both of the recording heads S 11 and S 12 mounted on head drum 510 will be 

ased. 

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 

L control signal on its output m to input 564 of unit 560. Unit 560 performs channel 

encoding 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 

causes the circuit 530 to alternately generate pilot tones with frequencies fl and fl, at 

timings which result in a pilot tone being inserted in every other track. As was discussed 

above, Other pilot tone schemes may be utilized without departing from the scope of the 

-
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present invention. 

The signals output via output 553 of adder 550 and by output 543 of 

,witch 540 are amplified in amplifiers 520 and 521 respectively, and subsequently fed to 

recording heads 511 and 512 respectively. Heads 511 and 512 have different azimuth angl~ 

{1'01'11 each other. Head 511 has the same azimuth angle as head 11 and head 512 the same as 

head 12. 

The information is recorded by the heads 511 and 512 in an overlapping 

{aShion, as is known, which results in tracks which are actually narrower than the recording 

beads, and than the reading heads, since the same heads are generally used for both 

recording and reading purposes. 

Unit S80, 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 conuol unit 570. By analogy 

with circuits 484 and 485, circuit SSS 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 signal to the control 

input 541 of switch S40, insuucting the latter to open, as a result of which, amplifier 521 

and hence head 512 receive no input signals. 

The control unit 570 also outputs via output 572 a control signal to unit 

560, 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 tbe 

lracks be wider than those of the first format may simply be fulfilled by the fact that the 

Information is not recorded in overlapping fashion. ln this case, the tracks on the tape will 

ilot be wider than the read heads, as depicted in Figure 3. The advantages brought by the 

~nd format are, nevertheless, still obtained. 

The inventive format illustrated in Figure 3 requires that every track 

?nclucte a pilot signal. Therefore, control unit 570 outputs via output 574 a control signal to 

:Circuit 530 to insuuct 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 

'-' been suggested above that the second type of rape incl_~_e an identification identifying it 
"SUch. - - -- - -- -

iiUiiWlr 

' 
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In the case of the recording apparatus of Figure 5(a), the addition of a 

siJl1a1 to the data to be recorded is realised by unit 560, in response to the corresponding 

corttrOl signal from control unit 570. 

If, on the other hand, the indication is included in or on the housing in 

optical, mechanical or electrical form, then a detector 590 may be used to detect the presence 

of a tape suited to the second tape format and, via its output 591, send a signal to the input 

s1S of control unit 570, in response to which. the control unit 570 controls the various other 

ineans accordingly, with the intention of preventing the recording of information in the first 

fOtJJllt on an inferior recording medium. 

The apparatus of Figure S(a) is a modification of a standard recording 

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

prerecorded software according to the second format. Such an apparatus may take the form 

illustrated in Figure S(b). 

In Figure 5(b), heads S l 1 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 

beads 511 and 512 of the apparatus illustrated in Figure 5(a). Switch 540 and amplifier 521, 

iteteetor 590 and control unit S70 are au dispensed with. 

Unit S80 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 

klO. 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 

tad. 

The optical, mechanical or electrical indication may be included in an 

~jacent area 603. This is not a limiting example, and the indication may be included in any 

lonvenient location. 

Whilst the present invention has been described with respect to prefened 

t.nbodbnents thereof, it is to be understood that these are not limitative examples. Thus, 

~ous modifications may become apparent to those skilled in the an, without departing 
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from the scope of the invention, as defined in the appended claims. 
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'1-AIMS 
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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 informatio~ 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 trackt the pilot tone frequency cycling through said at least two different fre­

quenciest 

said reading apparatus comprising at least one read head adapted to read traclcs 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 

pitcht the information track width is greater than said first track widtht said tracks are at said 

given angle to the direction of travel of said second medium, said tracks on said sec0nd 

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 exhibitina the same azimuth anglet 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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immediately adjacent tracks containing pilot tones having mutually different ones of said at 

ieast first and second frequencies, 

said adaptation 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 

apparatus 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. 

z. A reading apparatus as claimed in claim l, 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 

j and SOCond type of rec:onling media, magnetic tapes of the metal evapora!ed and puliculate 

type respectively. 

S. A reading apparatus as claimed in any of claims I to 4, further 

I =~::::::7;::;~:,:~~;::~_:rm;::a 
f 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 leading 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, fu_rther characterized in that 

the signal processing means also subject the first type of information to bit rate modificationt 

and in that the bit rate modification results in a bit rate modified such that it is multiplied by 

a factor mt 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 tee'!~in• meci~~~~ ~lai~ in claim 9, characterized by being of 
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11. A recording medium as claimed in claim 10, characterized by being of the 

particulate type. 

12. A recording medium as claimed in any of claims 9 to 11, used to store 

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 1 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 

upon said recording control signal. 

18. A recording apparatus as claimed in claim 16, characterized in that it only 

comprises a recording head or beads 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 

ch~ 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 

to represent said information. 

20. 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. 

ii ii if 


