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Recording and reproducing an infonnadon signal on/from a longitudinal record carrier 

pmvided with traclcing sipals. 

1be invention relates to a longitudinal record carrier having a first and a smmd 

uacldng signal of specific frequencies recorded in respective fint and second tracks running 

in the longitudinal direction of the record carrier, to a method for producing such a record 

cmier, to an apparatus for recording an information signal on such record carrier and to an 

S apparatus for reading the information signal from said record carrier. 

A record carrier as defined in the opening paragraph is known from USP 

4,318,141, document Dl in the list of documents given at the end of this specification. The 

tracking signals arc prerecorded deeply in tracks lying side-by-side to each other on the 

10 record carrier. In a later recording step for recording the information signal, the information 

signal is recorded in a third track which lies exacdy half over the first track and half over 1he 

second track. 

The invention aims at providing specific marks for indicating the lead-in and the -- .. 

15 lead-out area of the n:cord carrier. The record carrier in accordance with the invention is 

characterized in that a lead-in portion of the record carrier is provided with a lead-in mark 

indicating a start end of the n:cord carrier, a lead-out portion of the record carrier being pro­

vided with a lead-out mark indicaling the final end of the record carrier, the lead.:.in· mark 

being obtained by modifying at least one of the tint and .second traclcjng signals such that the 

20 specific frequency of the said at least one of the fint and second tracking signals l'e!ftains 

substantially unchanged, the lead-out mark being obtained by modifying at least one of the. 

fint and second uacking signals such that the specific frequency of the said at least one of 

the first and second tracking signals. remains substantially unchanged. 

More specifically, the record carrier is characterized in that the lead-in mark is obtained by 

2S moclifyin1 the duty cycle of the said at least one of the fll'St and second tracking signals in 

said lead-in portion and that the lead-out mark is obtained by modifying the duty cycle of the 

said at least one of the first and second tracking signals in said lead-out portion. 

ne invention is based on the following recognition. In prior an record carriers, 

the start end and the final end of the record carrier are indicated by marks on the record 
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carrier. In many cases, .the record carrier is mounted on two reels in a casseue without being 

mechanically fastened to those reels. So, when the record carrier would be transported too 

far in one clir=tion, one runs the risk that the record carrier is completely threaded from the 

reel, which is unwanted. The marks are provided in order to detect an approach of one end 

S of the record canier, so that the transport of the mcord carri~ can be halted, or reversed in 

ctilection. 

The marks can be in the form of a conductive strip on the record carrier. Such 

conductive strips on the recorcl carrier make it impossible to record information on that 

portions of the record carrier on which the conductive strips are mounted. In accoldance with 

10 the invention, the tracking signals are al~ n:corded in the lead-in and the lead-out portions 

of the record carrier and marks are recorded on the record camer in the form of a maanedc 

pattern. More specifically, the marks are realized by modifying the at least one of the first 

and the second ttacking signals. As a result, the tracking frequencies in the 1~-in portion 

and the lead-out portion of the iecord ~ function as tracking. signals and also function, 

lS as modified, as marks. care must be taken that the frequency of the at least one of the first 

and the second tracking signals remains unchanged so that tracking can still be realized in the 

lead-in and the lead-out portion of the record carrier. As a result, a larger storage capacity. 

can be realized to store the information signal on the record carrier. 

The tracking frequencies are different in USP 4,318,141. Preferably, however, 

20 the specific frequencies of the first and second tracking signals ~ substantially the same and 

the first and second tracking signals differ in phase. 

A recording apparatus in accordance with the invention will be capable Qf 

mcording an information signal on the record carrier, where the information signal can also 

be recorded in at least a pan of the lead-in portion and the lead-out portion of the nmrcl 

2S carrier. 

A reproducing apparatus in accordance with ~e invention will be capabl~ of 

reproducing the information signal from the record carrier' where the information signal can 

also be reproduced from said at least a pan. of the lead-in portion and the lead-out portion of 

the record carrier. 

30 It should be-noted that tracking signals having the same frequency but diffment 

phase are known from USP 4,056,832, document '02 in the list of related documenis. 

Further, it should be noted that the publication 'Differmt marb for indicating and deteeting 

the beginning and end of a tape' in Research Disclosure, October 1991, p. 726, document 

D3 in the list of related documents, discloses· the use of a magnetic signal as marks. In both 
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cases, however~ there is no indication of a modification of tracking signals in a lead-in or a 

lead-out portion. 

In accordance with ttie invention, a tracking signal is modified, e.g. by 

changing the duty cycle. It may be possible to change the duty cycle even within the lead-in 

S or the lead-out area, e.g. to ·indicate the portion of the· lead-in and· the lead-out area. in which 

an information signal can be recorded. Such ponions will thus adjoin the data area of the 

record canier. The change in duty cycle within the lead;.in and lead-out areas could be 

consideed as begin-of-data and· end-of-data markers. 

10 

IS 

nese and other aspects of the invention will be apparent from and further 

ducidated with reference to the ·embodiments dexribed hereafter. 

Figure 1 sho\vs liln embodiment of the record carrier, provided with the tracks 

having tracking signals reCOrded m them, 

figure 2 shows schematically the record carrier over iti total length, 

figure 3 she>Ws an example of tracking signaIS recorded in lhe lead-in portion of 

figure 4 shows an example· of tracking· signals recorded in the lead~t portion 

of said track, 

fipre ' shows· an embodiment of an apparatuS for producing a prerecorded 

20 record carrier, having the tracking signal recorded in it, 

figure 6 shows an embodiment of an apparatus for iecording an information 

signal in the record cmicr, 

figure 7 shows the record carrier having an information signal recorded. on it, 

and 

2S figure 8 shows an embodiment of an apparatus for reading the information 

signal from the record ·carrier. 

Figure 1 shows an embodiment of a longitudinal record carrier 2. Only a part 

of the record cmier is shown. On the record carrier 2, tracks T1, T2, ••• , T8 are present. 

30 1be tncks mn parallel to each other in the longitudinal direction of the record carrier. A 

tint tracking sianal S1 hu been recorded in the track Ti· A second uacking sianal 52 hu 

been recorded in the ttack T2.- A third tracking signal SJ has been recorded in the track T3• 

An n-tb tracking signal s0 bas been recorded in the tract T11• 

The uacking signals are signals of IClatively low frequency, c0mparcd to the 
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frequency Components of the information si.,W that will be· recorded later on the record 

carrier. As the frequency of the tracking signals is relatively low, those tracking sianals will 

be (have been) m:ordecl deeply in the record carrier so that a later recording of the infonna­

tion signal will not result in an masing of the traclcing signals. The tracking signals in two 

S neighbouring tracks may have different frequencies. Preferably, however, the tracking 

sipals ·have the same frequency and tracking signals in neighbouring tracks have a diffen:nt 

phase. More specifically, the phase difference between the uacking signals of adjacent tracks 

is 1800. 
Figure 2 shows the ~rd carrier 2 again, now ~hematically over its total 

10 len&th. ne start end of the record carrier 2 is indi~ by BOT (beginnina-of-tape) and the 

rmal end is indicated by EOT (end-of-tape). A l,ead-in ponipn and a lead-out portion are 

shown, being the portions between the start end (BOT) of the record carrier and the line 11 

and the final end (EOT) of the record carrier and the line 12 respectively. 

Marks are provided in the lead-in portion and the lead-out portion of the record 

15 carrier 2, indicating the scan portion and the final portion of the record carrier respectively. 

ne marks are realized by modifying the tracking signals present in at least one of the ttacks 

of the lead-in and the lead-out portion. Preferably, the tracking signals in all the tracks in the 

lead-in portion are modified in the same way. Preferably, also the tracking signals in the 

lead-out portion are modified in the same way. The 111odification in the lead-in portion may 

20 be different from the modifteation in the leacl~t p,ortion. to make a distinction between the 

lead-in portion and the lead-out portion possible. 

The modification of the tracking signals can be realized by changing the duty 

cycle of the trackin1 signals. Fipre 3 shows an example of a tracking signal as recorded in a 

track, having a change in duty cycle to identify • lead-in portion. Figure 3 shows the 

25 behaviour of the traclcing signal around the right boµndary of the lead-in portion of figure 2, 

that is: around the line 11 ·in figure 2. Figure 3 shows a tracking signal in the form of a 

sinusoid having a specific tiequcncy. This is shown at the. right of the line 11• The duty cycle 

of the sinusoid is 112, as usual for a nonnal sinusoid. At the left of the line 11 (that is at the 

location of the lead-in portion), the duty cycle has chang~ from the value of 112 to a value 

30 of x, where x is a value smaller than one. x may have a value of 113, as an example. 'The 

frequency of the tracking sipal, however, has not cbaoged. Figure 4 shows the behaviour of 

the tracking signal around the left ~undary of the lead-out J>Qrtion of figure 2, that is: 

around the line Ii in figure 2. Pigure 4 shows a tracking signal in the form of a sinusoid 

having a specific frequency, as in figure 3. This is shown at the left of the line lz. 11te duty 
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lead-out portion), the duty Cycle has changed from the valae of 112 to a value of y~ where y 

is a value smaller than one. x·may have a vatue·of2/3, as an example. Apin, the frequency 

of the signal has not changed. ·The change in duty Cycle is different for the lead-in portion 

S and for the lead-out portion. · .. 

1he modified tracking signals· in the ~in ·and the lead-out portions are such 

thai they can still be used as cracking signals, for the reason that the frequency and the phase 

relationship of the tracking signals has remained the same. Morecwer, the modification· of the 

tiacking signals cin be detected, so that it can be established that the head is located on the 

10 lead-in or the lead-out portion. of the record carrier. The figures 3 and 4 thus show the 

tracking signal recorded iii one ·of the tracks Oi1 the. record ·c&rriet, SUCh as the first tracking 

signal recorded in the track T 1 of figure 1 and 2. In a neighbouring track, another mddng 

frequency is recorded, sum as the second ttacking· f'requeney ·in. the track T 2• This second 

tracking frequency can haVe the same shape as the first tracking frequency shown in the 

15 figures 3 and 4, but with an opposite p0larity (or: the ·tw<! tracking frequencies have a phase 

clifference of 1800). 

Figure S shows· schematically an embodiment of an apparatus for producins a 

'. ·~ .. ~- ;,.: 

prem:orded longitudinal record carrier as described above with. reference to the figures l to . '~-

4. More specifically, figure S shows an embodiment for generating the tracking mquency of , · .. 

20 the figures 3 and 4 for· one tracJc and a tradcin1 signal ofinverse polarity for a neighbourin1 

track. The apparatus comprises a frequency generltor 10,· such ·as an· oscillator for generating 

a signal of a Spc:citic frequency; An Output ·of the oscillator 10 is coupled to an input of a 

modifier circuit 12. The apParatus coinprises a write head attangement 14 having n write 

heads h1 to fl.. The output of the modifier circuit 12 is coopled tO the·odd numbered heads 

25 h1, h3, II,, .•• of the write head arnngement 14. The output of the modifier circuit 12 is 

further coupled to the even numbered heads h2, h4, h6~· ••• of the write head arrangement 14 

via an inverter 16. The appuatus of figure 5 further comprises a control unit and functions 

a5 follows. 

The apparatus of·figure Sis capable of generating a prerecorded record carrier 

30 as shown in figure 2, where the first and second tracking signals of specific frequencies are 

traeking signals having the same frequency but different phase, more specifically a phase 

difference of 1800. To that pmpose, the control ·signal .generates· an enable signal which is 

supplied to the modifier 12. The ·generator 10 supplies the signal of specifac frequency to the 

modifier 12 which modifies the signal such that its duty cycle is changed from 1/2 to x, e.g. 
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1/3, in tapODse to a duty cycle control signal from the control unit 18. The odd numbered 

heads record this modified sipal into the odd num~red tracks T 1, T3, ••• The modified 

signal supplied by the modifier 12 is also fed to the inverter l~ which inverts the polarity of 

the signal. As a result, a modified si~ which is inverted in polarity compared to the signal 

S .supplied by the modifier 12, is supplied to the even numbered heads and recorded in the 

even numbered tracks T2, T4, ••• This results in the lead-in mark being m:orded in the lead­

in portion of the record canier, to the left of the line 11• Next, the modifier is disabled by 

the enable/disable contml signal from the control unit 18. 1be signal supplied by the 

pncntor 10, having a duty cycle of 112, is supplied directly, that is: without modification, 

10 to the odd numbered heads and reco.-ded in the odd numbered tracks. Further, after signal 

inversion in the inverter 16, an inverted tracking signal is supplied to the even numbered 

heads and thus recorded in the even numbeled tracks. Next, the control signal generates an 

enable signal which is supplied to the modifier 12. The modifier 12 now modifies the signal 

such that its duty cycle is changed from 1/2 toy, e.g. 2/3, in response to another duty cyc:le 

lS control signal from the control unit 18. The odd numbered head~ record this modified signal 

into the odd numbered tlaCks T 1, T 3, ••• The modified signal supplied by the modifier 12 is 

·also .fed to the inverter 16, which inverts the polarity of the signal. As a result, a modified 

signal which is inverted in polarity compared to .the· signal supplied by the modifier 12, is 

supplied. to the even numbered beads and recon:led in the even numbered tracks T2, T4, ••• 

20 'Ibis results in the lead-out mark being recorded in the lead-out portion of the record carrier, 

to the· right of the line 12• 

Figure 6 shows an embodiment of an apparatus for recprding an information 

signal on the 1'CCOfd carrier 1 of figure I and 2, which has the tracking signals prerecordr.d 

on iL Figure 7 shows how the informatk>n signal is recorded, on the record carrier 1. A track 

2S T • is recorded euctly on the boundary Jine. between two adjacent tracks of tracking signals, 

such as the tracks T1 and T2• The apparatus of figure~ has an input terminal 30 for 

receiving the infonnation sipal. The input ~inal is couplc;ct to an input of a formatter unit 

32, which converts the information signal into a format suitable for recording on the record 

carrier 1. An output of the formatter unit 32 is coupled to a write/read head 34. The 

30 formatted information Signal is supplied to the write/Rad head 34 and recorded in the track 

Ta on the record carrier 1. The head 34 is further adapted to read the uaclcing signals 

recorded in the tracks T 1 and T 2• nae tracking signals. are supplied to a filter unit 36, which 

bu a bandpass filter characteristic with a centre frequency equal to the specific frequency of 

the tracking signals. As the frequency of the tracking signals is low relative to the frequency 
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content of the formatted infonnalibn signal, it is possible to read the tniclcing signals from 
the tracks T 1 and T 2, while writing the formatted information signal into the track Ta. · 

When the head 34 ls located exactly half way on the tracks T 1 and T 2, tracking 
signals of equal amplitude but opposite phase are rQcl from ·the tracb T 1 and T 2• As a 

S result, a substantially zero amplitude signal is suJ>pliecl by the filter 36 to the generator unit 
38. The generator unit 38 ·'111pplieS a control signal to an actuator unit 40 in response to the 
signal applied by the filter· 36~ The &ctuator unit 40 may comprise a positioning unit (not 

shoWn) to position the head 34 in a direction transverse tO the tracks. In the situation 
described above, where the head is positioned exactly half way on the two tracks T 1 and T 2, 

10 n0 repositioning of the head 34 is required. If the head is positioned for a larger part on the· 
track T 1, the traclcing signll lead from the track T 1 will have a lirger amplitude than the 
siplal read from the.track T2• this means that a non-zero amplitude signal will be supplied 
by the filter 36 to the gen~tor unit 38. The generator unit 38 now generates a control signal 

for the actuator unit 40, such'that the head 34 is moved in a specific direction towards a 
lS position leading to an deCrease. in amplitude of the signal applied by the filter 36 to the 

genelator 38. 
If the head 34 is positioned for a larger part on the track T2, the tracking signal 

read from the track T 2 will haVc a larger amJ>litude than the signal read from the track T 1• 

This means that, again, a non-zero amplitude signal will be supplied by the filter 36. to the 
20 generator unit 38. the generator unit 38 naw generates· a control signal for the actuator unit 

40, such that the head 34 is moved in the other direction towards a position leading to an 
decrease in amplitilde of the siiital applied by the (liter 36 to the generator 38. 

A detector unit 42 is present for detecting the fact that the uacking signals are 
modified in the lead-in and the lead-out portioni of the record carrier. 11le detector unit 42 

2S comprises any detector (not shown) to detect the modification in one or more of the tracking 
signals in one or more of the tracks. As an eXainple, an additional read head (not shown) 
may be present to read the tracking signal from the ttack T1 only. Further, the detector 42 
may coinprise an integrator. In another example, the additional head os located on another 
track, having the same tracking signal recorded in it u the track T1• 

30 Suppose that the tracking signal in the lead-in portion of the uack T1 is 
modified as shown in figure 3. It will be Clear that, when integrating the tracking signal read 

from the track T 1, the integrated· output signal is mo for positions outside the lead-in and 
the lead-out portions, as the duty cycle is 112~ When reading the traclcing signal in the lead-in 
portion, the detector 42 detects the modified tracking signal shown in figure 3 to the left of 
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the line 11• The duty cycle is 113 in the example. That means that the negative portion in 

each wavelength is larger than the positive portion. Upon .integrating the modified tracld.111 

signal, this leads to a negative output si&nal, which is the identification of the lead-in portion 

of the ncord carrier. 

5 Suppose that the tracking signal .in the 1-1-out portion of the track T1 is 

modified as shown m fig111e 4 •. It will be clear that, when.Jading the tracking signal in the 

lead-out portion, the detector 42 cletec:ts the modified tracking signal shown in figure 4 to the 

right of the line 12• The duty cycle is 213 in the example. Dat means that the positive 

portion in each wavelc:n1th is Jaracr than the negative portion. Upon integradng the modified 

10 uacking signal, this leads to a positive output signal, which is the identification of the lead· 

out portion of the record carrier. 

When recording the inf~ation signal in the track T •' the record carrier is 

transported by the motor transpOn unit 44 in a direction from the lead-in ponion towards the 

lead-out portion. Upon entering the lead-out portion, the d~tor 42 is capable of detecting 

15 the modified tracking signal and generates a positive control signal by means of the 

integrator. As the tracking signal is still present in the lead-out ponion, the recording of the 

information signal in the first pi.rt of the lead-out mnains possible, as the tracking control 

still functions. Upon the occurrence of the positive control signal, which is the indication of 

the lead-out portion, the motor transport unit 44 will either stop the transport of the record 

20 carrier in order to prevent the record carrier to be withdrawn ffCJm the supply reel, or to 

reverse the transport direction of the ~rd carrier l. In th~ latter ~ the head 34 will be 

positioned on another track. As an example, after having recorded the information signal in 
I . 

the track Ta, the head 34 is position~ on the boundary line between the tracks T2 and T3, so 

that a track Tb comprising the recorded information signal, ~ figure 7, can be recorded on 

2S the n:cord carrier. The record carrier is now transported in the (linction from the lead-out 

portion towards the lead-in portion. 

Upon now entering the lead-in ponion, the de~r 42 is capable of detecting 

the modified tracking signal and generates ·a negative cpntrol signal by means of the 

integrator. As the tracking signal is still praent in the lead-in portion, the recording of the 

30 information signal in the final pan of the lead-in portion remains possible, as the tracking 

control still functions. Upon the occurrence of the negative control signal, which is the 

indication of the lead-in portion,. the. motor transport unit 4~ will either stop the uansport of 

the record carrier in order to prevent the ~rd carrier to be withdrawn from the other 

supply reel, or to reverse the transport d~ of the record carrier 1. In the latter case, 
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the head 34 will be positioned on another trick. As an example~ lfter having recorded the 
information· signal in the uack Tb' the head 34 is Positioned on the boundary line between 
the tracks T3 mid T,, so thlt a track Tc comprising the recordecl'information signal, see 
figure 7, can be recorded on the record curler. 

S Figure 8 shoWs an embodiment of an apparatus for reprOducing an information 
signal from the record .cariier · 1 · of figure· 1 and 2, Which has the tracking signals ra:orded on · ·····'' 
it in the· tlaCks · T 1 and T2 arid· the information signal recorded on it in the tracks Ta and T •• 
see fi1ure 7. The apparatus of figure 8 ·has a reading head SO which has an output coupled to 

an input of a defotmatter unif52. An output of the defonnatter unit S2 is coupled to an 
10 output tenninal.S4 for supplYing the information sigl1al. The defoi'ri18tter unit 52 converts the 

formatted information signal which is read out from the tracks Ta and Tb into the original 
information signal, which is supplied· to the· terminal S4~ ·The· head SO is further adapted to 

read the trackii'lg signlls recorded in the traclcs T 1 and T 2• The traClcing signals are supplied 
to a filter unit 36, which is. the· same as the filter unit of figure 6~ The apparatUs ·further 

15 comprises a generator unit 38~ which· is identical to the generator unit 38 of figure 6, an 
acttiator unit 40 which is als0 identical to the actuator unit· 40 of figure 6, a detector unit 42, 
which is identical to the detectOr unit 42 of figure 6 and a motor transport unit 44, which is 
identical to the trinspon umt 44. of figure 6. 

When the head· 50 is· located exactly half way on the tracks T 1 and T 2, tracking 
20 signals of equal amplitude but opposite phase.are read from the tracks T1 and T2• As a 

result, a substantially zero amplitude signal is supplied by the filter 36 to the generator unit 
38. 1be generator unit 38 supplies a control signal to an actuator unit 40 in response to the 
signal applied by the filter 36. The actuator unit 40 thus positions the head so. in a direction 
t1ansvene ~·the tracks, such that the head is positioned exactly on the track T •• If the head 

2S SO is positioned for a larger pan on the track T 1, the tracking signal read from the track T 1 
will have a larger amplitude than the signal read from the track T2• This means that a non­
m'O amplitude signal will be supplied by the filter 36 to the generator unit 38. The generator 

unit 38 now generates a contl'Ol signal for the actuator unit 40, such that the head SO is 
·moved in a Specific direction towards a position leading to· an decrease in amplitude of the 

30 signal applied by the filter 36 to the generator 38, so that the head SO is exactly above the 

lf the head SO is positioned fc>r a larger part on the track T2, the tracking signal 

read from the track T2 will have: a llr&er amplitude than the signal read from the track T 1 • 

This means that, again, a non.;:a:ro amplitude signal will be sopplied by the filter 36 to the 
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generator unit 38. The generator unit 38 now generates a control signal for the actuator unit 

40, such that the head SO is moved in the other direction towards a position leading to an 

decleasc in amplitude of the signal applied by the filter 36 to the generator 38, so that the 

head SO is again exactly above the track T8 • 

S The detector unit 42 functions in the a.me way as described above with 

reference to figure 6. 'lbus, upon the occ~ of the positive conuol qnal, which is the 

indication of the lead-out portion, the motor transpon unit 44 will either stop the transport of 

the record carrier in order to prevent the record carrier to be withdrawn from the supply 

reel, or to reverse the transport dimction of the record carrier 1. In the latter case, the bead 

10 SO will be positioned on another track. As an example, after having read the information 

signal from the track T 8, the head 50 is positioned on. the boundary line between the 1laCb 

T2 and T3, so that a track Tb comprising the recorded.information signal, see figure 7, can 

be read from the record carrier. 

The invention thus relates to the identification of lead·in and lead-out portions 

15 of a longitudinal record carrier, using marks in the form of a modification of tracking signals 

recorded in tracks. This identification is such that the frequencies of the tracking signals 

nmain unchanged in the lead-in and the lead-out portion. Such modification results in the 

possibility to use the trackin& signals in th~ lead-i~ and the lead-out portion to record an 

information signal even in a pan of the lead-in and the Imel-out portion. 

20 Whilst the present invention has been described with respect to preferred 

embodiments thaeof, it is to be understood that these are not limitative examples. Thus, 

various modifications may become apparent to those skilled in the an, without departing 

fmm the scope of the invention, as defined in the appended claims. 
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1. Longitudinal record canier having. a fint and a second. tracking signal of 

specific frequencies recorded in respective first and second tracks running in the longitudinal 

dbection of the record carrier, characterized in that a lead-in portion of the record carrier is 

provided with a lead-in mark indicating a start end of the record cmier, a lead-out portion of 

S the record carrier being provided with a lead-out mark indicating the final end of the record 

carrier, the lead-in mark being obtained by modifying at least one of the fint and second 

tracking signals. such that the specific frequency of the said at least one of the first and 

second tracking signals remains substantially unchanged, the lead-out mark being obtained by 

modifying at least one of the fmt and second tracking signals such that the specific frequency 

10 of the said at least one of the first and second tracking signals remains substantially 

unchanged. 

2. Record carrier as claimed in claim l, characterized in that the lead-in mark is 

obtained by modifying the duty cycle of the said at least one of the first and second tracking 

signals in said lead-in portion and that the lead-out mark is obtained by modifying the duty 

15 cycle of the said at least one of. the first and second tracking signals in said lead-out portion. 

3. Record carrier as claimed in claim 2, characterized in that the duty cycle of the 

.md at least one of the first and second tracking signals in the lead-in mark is diffemtt from 

the duty cycle of the said at least one of the fint and second tracking signals in the lead-out 

mark. 

20 4. Record carrier as claimed in claim 3, ~terized in that the duty cycle of the 

said at least one of the first and second tracking signals in the lead-in mark is x and the duty 

cycle of the said at least one of the fint and. second tracking signals in the lead-out mark is 

1-x, where x is a constant smaller than 1. 

S. Record carrier as claimed in claim 1, 2, 3 or 4, characterized in that the 

2S specific frequencies of the first and second tracking signals are substantially the same and 

that the first and second tracking signals d~ffer in phase. 

6. Record carrier as claimed in claim S, characterized in that tbe lead-in mark is 

obtained by modifying both the first and second tracking signals such that the specific fre­

quency of both the fmt and second tracking signals remains substantially unchanged and that 

111111111111111111111111111111 
* C l M S * 
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the lead.out mark is obtained by modifying 1,Joth the first and second tracking signals such 

that the specific frequency of both the fil'$t and ~d tracking signals remains substantially 

unchanged. 

7. Method for producing a pn=corcled longitudinal record carrier, the method 

S comprising the seeps of 

- genmating fint and seCOncl trackinl signals of specific frequencies, 

- m:ording the fint and ieeond tracking sipals in respective tint and second tracks running 

in the longitudinal direction ofthe l'CCC)rd carrier, characterized in that the method further 

comprises 

10 - a first step of generating a lead-in m~k indicating a start end of the record carrier, 

- a second step Of generating a lead~ mirk indicating the final end of the record carrier, 

the first generating step generating ·the lead~iri mark by modifyina at least one of the fint and 

seCond ttacldng signals such that the specific frequency of the said at least one of the first 

and second tracking sign8ls remains substantially unchanged, the second generating step 

15 generating the. leadooOut· mart by modifying at least one of the first and second tracking · 

signals such that the specific frequency of the said at least one of the first and second 

trackini signals :remains substantially unchanpd, 

- recording the lead-in mark in a lead-in portion of the record carrier and recording the lead­

out mark in a lead-out portion of the record carrier. 

20 8. Apparatus for recording an informltion signal on a record carrier, the record 

carrier having a first and a second tracking signal of specific frequencies recorded in 

respective tint and second· tracks rilnning in the longitudinal direction of the record carrier, 

the apparatus being provided with 

- means for n=iving the information signal, 

2S - ineans for writing the intormation signal in a third track on the record carrier and reading 

the first and second tracking signals· from slid first and second tracks, 

- generating means· for generating a control sign8l from the first and second traclcing signals 

n:ad from the recmd carrier, the control signal indicating the position of the writing means 

relative to the first and second tracks, 

30 - positionin1 means for positioning the writin1 means relative to the first and second tracks 

so as to enable the writing of the information signal in said third ttack, characteri7.ed in that 

the apparatus is adapted to record the information signal in a m:otd carrier in which a lead­

in portion of the record carrier is provided with a lead-in mark indicating a start end of the 

record carrier, a lead-out· portion of the m:ord carrier being provided with a lead-out mark 
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indicatin& the final end of the.~ carrier, the lead-in mark being obtained by modifying at 
least one of the first and second tracking signals such that the specific frequency of the said 
at least one of the first and second tracking signals remains substantially unchanged, the lead­

out mark being obtained by modifying at least one of the first and second tracking signals 
S such that the specific frequency of the said at least one of the first and second tracking 

signals remains substantially. unchanged, that the writing .and muling means are further 
adapted to read the first and second tracking signals, where modified, from the lead-in 
portion and the lead-out portion of the record carrier, the generating means being further 
adapted to generate said contml signal fmm said first and second tracking signals, whln 

10 modified, the positioning means being further adapted to position the writing means relative 
to the first and second tracks so u to enable the wridng of the informadon signal in said 
third track in at least part of the lead-in portion of the record carrier anci at least part of the 

lead-out portion of the record carrier. 

9. Apparatus u claimed in.claim 8, char:acterized in that it is provided. with 
15 . detection means for detecting the modification in the said. at least one of the first and second 

tracking signals in the lead-in portion and the lead-out ~on of the record canicr and for 

pneratin1 a second control signal in response to a detection of a modification, the apparatus 

being furlher adapted to change the transport vel~ity of the. record carrier in response to the 

occurrence of the second control si&nal. 

20 10. Apparatus u claimed in claim 9, characterized in that the detection means are 

adapted to detect a chanJe in the duty cycle in ~ at least one o.f the first and second 
tracking sipals and to generate said second control signal in response thereto. 

11. Apparatus for reading an informatio,n ~gnal from a track on a longitudinal 

record carrier, the record carrier having a first and a second tracking signal of Specific 

2S frequaicies recorded in respective first and ~nd t&Jcks. rtlMing in the longitudinal 
diR:ction of the record cmier, and the informaQon ~gnal being recorded in a third baCk in 
the longitudinal direction of the recorq carrier, ~ apparatus being provided with 
- means for Riding. the informati~. qnal from said third track Oil the record carrier and 

reading the first and second tracking signals frolJl ~ first and second tracks, 

30 - generating means for generating a control sign8'. fmm the first and second tracking signals 
md from the record carrier, the control signal indicating the position of the reading means 
relative to the first and second ~ts. 

- positioning means for positicming the reading means relative to the first and second tracks 
so u to enable the reading of the informati00 signal in said third track, 
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- means for supplyiq the read out infonnation signal, characterimi in that the apparatui is 

adapted to read the infOrmation sign81 'from a ·record camer ·in which a lead-in portion of the 

record carrier is provided 
0

With a lead-in mark indicating a Stan end of the record carrier, a 

lead-out portion of the record carrier being provided· with a lead-out mark indicating the finaJ 

s encl of the record carrier, 'the lead-in mark bemg obtained by m0clif)'in1 at least one of the .:;,;· 

fint and second tracking Signals such thlt the spcieific frequency of the said at least one of · ;r 

the first and second traCkiDg signals remains substantially unchanged, the lead-out mark 

being obtained by 11,1odifying at least one of the first and ·Secmid tradcing signals such that the 

specific frequency of the. said at least one of the r~t arid':second tracking signals remains 

10 substantially unchanged, that the reading means are further Bdapted'to read the fint and 

second tracking signals, where modified, from the lead-in pardon and the lead-out portion of . 

the record carrier, the 1efteratin1· means being further· adapted to generate said control signal 

from said first and second tracking signals, where mOclified, the positioning means being 

further adapted to position the reading means relative to the first and second tracks so as to 

lS enable the reading of the information signal in said third track in at least part of the lead-in 

portion of the record carrier and· at least· part of the leack>ut pc>rtion of the record canier. 

12. At>Pamiis as claimed. in claim 11, charicterizell in · ttiat it is provided with 

detection mean$ for detecting the modification in the said at least ohe of the first and sec:ond 

tracking signals in the lead-in portion and the lead-Out portion· of the record carrier and for 

20 genmating a seConcl control sipal 'in response to a' detection or a modification, the apparatus 

being further adapted to change the· transpon velocity of the· record carrier in response to the 

occurrence of the· second 'control signal. 

13. Apparatus as claimed in claim 12, chiracterized in that the detection means arc 

adapted to deta:t a charige in the duty cycle in said at least one of the first and iecond 

25 ttacking signals and to pnmtc siid iecond comrol signal in response thereto. 

14. Apparatus for reading an informatiOn signal from a track on a longitudinal 

record carrier, the record carrier having a first and a second tracking signal of specific 

frequencies recorded in respective first and second tracks runnin1 in the longitudinal 

direction of the record carrier, and the information signal· being recorded in a third track in 

30 the longitudinal direction of the record carrier, the a1>paratUs·bein1 provided with 

- means for reading the infi>rmation sipal ·from said third traCk on the record carrier and 

reading the first and second tracking signals from said first and second tracks, 

- generating meins for generating· a control sipal from the first and second tracking signals 

read from the record carrier, the control signal indicating the position of the reading means 
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relative to the first and second tracks. 

- positioning means for positioning the reading means relative to the first and second tracks 

so u to enable the reading of the information signal in said third track, 

- means for supplying the tad out information signal, characterized in that the apparatus is 

S adapted to read the information signal from a record carrier in which a lead-in portion of the 
record cmier is provided with a lead~in mark indicating a start end of the record carrier, a 
lead-out portion of the record cattier being provided with a lead-out mark indicating the final 
end of the record carrier, the lead-in mark being obtained by modifying at least one of the 

first and second tracking si1nals such that the specific frequency of the said at least one of 

10 the first and second tracking signals remains substantially unchanged, the lead-out mark 
being obtained by modifying at least one of the first and second tracking signals such that the 
specific flequency of the said at least one of the first and second tracking signals remains 
substantially unchanged, that the apparatus is provided with detection means for detecting the 
modification in the said at least one of the rmt and second tracking signals in the lead-in 

15 portion and the lead-out portion of the record carrier and for generating a control signal in 
response to a detection of a modification, the apparatus being further adapted to change the 
transport velocity of the record carrier in response to the occunmce of the control si1nal. 
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