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PCT/ 1 B96/ 011149 Recordi ng and reproducing an information signal on/from
a longitudinal record carrier provi ded with tracking signals.

The invention relates to a |ongitudinal fecord carrier having a first' and a
second tracki ng signal of specific frequencies recorded in respective

first and se cks running in the longitudinal dir ' folhe
3O Fetppegfiv

record carri met hod for producingjsuch a record to an
apparatus for recording an information signal on such record carrier and to

an 5 appar Hebérding'and 2épaloduging AR infofrRdiion sighdl cn/fecin la 16nMgROTingl rdcore earvier
carrier. record carrier as defined in the opening

par agr aph .mmﬁ 4,318, 141, docunent D1 in the |ist of

docunents given at the end of this specification. The tracki ng signals
are .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

exactly half over the fjrst, track and hal f oyer the ., second track.
The invention ai ns athhiNton fejatestaa m&w&mrﬂmihéﬁﬁgﬁwﬁédl‘é&@nﬂn

and the 15 hqaging sinad'of Speeifict feQuéries T6kofded ih éspectiVé fifst GAd Secbfd irdckS rinfing
accordance with the invention i's characterized in that,a | ead-in

portion of tmelorgitudinal-direction ofthe, resord camricr; toa methed for produging such a record
carrier, to an apparatus for recording an information signal on such record carrier and to an

5 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 D1 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 exactly half over the first track and half over the
second track.

The invention aims at providing specific marks for indicating the lead-in and the
15 iead-out area of the record 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 record carrier, a lead-out portion of the record carrier being pro-
vided 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 signals such that the
20 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 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
25 modifying the duty cycle of the said at Jeast one of the first and second tracking signals in
said lead-in pomon 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.
_'The invention is based on the following recognition. In prior art record carriers,
the start end and the final end of the record carrier are indicated by marks on the record



indicating a start end of the record carrier, a |lead-out portion of the
record carri‘er being pro- vided with a | ead-out mark indicating the
final end of the record carrier, the lead-in mark bei ng obtai ned by
nodi fying at |east one of the first and second tracking signals such that
the 20 "specific frequency of the said at |east one of the first and second
tracking si apgbRire® I NS substantial ly unchanged, the peagiogiotiqerar K
bei ng obtained by nodi fying at | east one 2f the first and second
tracki ng signals such that the specific frequency of the said at | east one
of t heafrier.sn many caseso the recond icannigr isi mountes! onctwwi neels dnud cassettei withopt being
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si gnal s § n of shedrebord cbarricr, soothat the transport of the record carrier cirhbe halted/or sewersead inased

on the follﬂwi ng recognition. In prior art record carriers, the start
end and th end of the record carrier are indicated by marks on the
record . The Yifarks/dah be3f the form of a conductive strip on the record carrier. Such
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15 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 are substantially the same and
the first and second tracking signals differ in phase.

A recording apparatus in accordance with the invention will be capable of
recording an information signal on the record carrier, where the information signal can also
be recorded in at least a part of the lead-in portion and the lead-out portion of the record

A reproducing apparatus in accordance with the invention will be capable of
reproducing the information signal from the record carrier, where the information signal can
also be reproduced from said at least a part of the lead-in portion and the lead-out portion of
the record carrier.

30 : It should be noted that traclcmg signals having the same frequency but different
phase are known from USP 4,056,832, document D2 in the list of related documents.
Further, it should be noted that the publication 'Different marks for indicating and detecting
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 2 magnetic signal as marks. In both



portions of the record carrier on which the conductive strips are nounted.,
I n accordance with 10 the invention, the tracking signals are also
recorded in the lead-in and the | ead-out portions of the record
carrier and marks are recorded on the record carrier in the formof-a
magneti c pattern. Mre specifically, the marks are realized by

nodi fying the at |east one of the first and the second tracking
signals. AWOYMIZ8Y ¢ the tracking frquenci es in the | edEHHUUMY on

and the | ead- out portlon of the record Carrier function as tracking signals

and al so f t' 1 egtﬁm %agﬂ%l ! PIeGdL t he
frequency 0 tﬂr?e A ?malsﬁi one'&P&?ﬂf ?’rs{ an Eign@sgglonw}ﬁa@% ng
signal s r isadionspartihanged 'so t hat tracki ng can still be real ized in the
lead-in and the |ep o]”gm“"gg ult, a

| arger storage capacl %%gﬁb e rea1£ g'%&@yos e fn orS tion

si gnal onchﬂngmgehu)dldycmk |Itemaybeposs|bletochange the duty cycle exshiwithirf theqwﬂm es

?:gqgiefmrgﬁﬂ%flqah&§ws€£ gﬁsecon raclg‘.nget@uge'\r{l'a s%s an alﬁ‘fhy the

sane and am mfonmuoﬁ s:gnal camble secondedi Suchpmmgp wilkthus adjoin ftiiecdatd arepbﬁﬂls

A recordi Dt ian W abl e of
recordi ngp&ﬂﬁlon or ma it on gnﬁ%wéﬁlﬁé@(}% @\aérﬁg?éearalb“%s &’?H%D

i nf or mat i considerpdas bean-d-ldstumd end-¢fedatacsparkersd i n at | east a part of the
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A reproduci ng apparatus in accordance with the invention will be capabl e of

reprodici ng the i nTheserand athersispasts| of thecinvention will be dpparent from, andifertiert he
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ﬁgure' 4 shows an example of tracking signals recorded in the lead-out portion
of said track, ' ' ' '
figure 5 shows an embodiment of an apparatus for producing a prerecorded
20 record carrier, having the uackmg slgnal recorded in it,
figure 6 shows an embodiment of an appara!us for recording an information
signal in the record carrier, '
figure 7 shows the record carrier having an information signal recorded on it,
25 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 carrier is shown. On the record carrier 2, tracks T, T5, ..., T, are present.
30 The tracks run parallel 1o each other in the longitudinal direction of the record carrier. A
first tracking signal s, has béen recorded in the track T,. A second tracking signal s, has
been recorded in the track T,. A third tracking signal s, has been recorded in the track T;.
-Ann-mmhngsngnalsnhasbeenrecordedmﬂ\etrack'r -
The tracking signals are signals of relatively low frequency, compared to the



WD 97/ 17699

PCT/ 1 B96/ 01149 | 3
cases, however, there is no indication of a nodification of tracking
S|gnals inalead-in or a ..% | ead-out portion. - .- In

actordance with the invention, a tracking signal is nodified, e.g. by

changi ng t heyddinsese/cl e. It may be possible to change the d;&,yﬁgmllgy even
within the lead-in 5 or the |ead-out areq, e.g. to indicate the portion of

the lead-in and the | ead-out area in which an information signal can
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track, figure 4 shows an exanple of tracki ng signal s
recorded i iSt8% ead- out portion of said track, :

figure 5 shovvs an emmwgiheaacmm nagﬁﬁ.rnﬁwmmmmopmmm ded 20

Fecor S SO aen. Rl o b R i oS5 67 B b ey pd s
signal in tﬂmmtsrxddxeaed by EOT (end-of-tape). A lead-in porfisroatidea féad-butvortidncaré ecor d
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si gnal fronaddie fiadlaind (EGT) of the record carrier and the line I, respectively.
Marks are provided in the lead-in portion and the lead-out portion of the record
15 carrier 2, indicating the start portion and the final portion of the record carrier respectively.
The marks are realized by modifying the tracking signais present in at least one of the tracks
of the Jead-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 modification in the lead-in portion may
20 be different from the modification in the lead-out portion to make a distinction between the
jead-in portion and the lead-out portion possible. _
The modification of the tracking signals can be realized by changmg the duty
cycle of the tracking signais. Figure 3 shows an example of a tracking signal as recorded in a
track, having a change in duty cycle to identify 3 lead-in portion. Figure 3 shows the
25 behaviour of the tracking signal around the right boundary of the lead-in portion of figure 2,
that is: around the line 1, in figure 2. Figure 3 shows a tracking signal in the form of a
sinusoid having a specific frequency. This is shown at the right of the line 1,. The duty cycle
of the sinusoid is 1/2, as usual for a2 normal sinusoid. At the left of the line 1; (that is at the
location of the lead-in portion), the duty cycle has changed from the value of 1/2 to a value
30 of x, where x is a value smaller than one. x may have a value of 1/3, as an example. The
frequency of the tracking signal, however, has not changed. Figure 4 shows the behaviour of
the tracking signal around the left boundary of the lead-out portion of figure 2, that is:
around the line 1, in figure 2. Figure 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 1,. The duty



Figure 1 shows an enbodi nent of a longitudinal record carrier 2. Only a
part of the record carrier is showmn. On the record carrier 2, tracks
Tlerr],T[err], ..., T[err] are present. 30 The tracks run parallel to each
other in the longitudinal direction of the record carrier. A first
tracking signal s[err] has been recorded in the track T[err]. A second.
tracking signal s[err] has been recorded in the track T e_r_.rJ. Athird
tracki ng sWh¥176Perr] has been recorde%in the track T[ ePETA M9 An n-th
tracking signal s[err] has been recorded in the track T[err].
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frequency . Ty t L nf.Qr | | I ﬂ‘qs “Wg' le r ater
on. t he rec'%?gpﬁgg car%rmgweﬁ%_%gﬁgé%ﬁ% er ékf‘?g"éuﬁ‘gﬁgg‘ft
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deeply kn .er .so that a |later recording of the informa-
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" tracking frequency can have the same ‘shape as the first tracking frequency shown in the
15 figures 3 and 4, but with an opposite polarity (or: the two tracking frequencies have a phase
-difference of 180°). ' oo : '
'Figure 5 shows schematically an embodiment of an apparatus for producing a
prerecorded longitudinal record carrier as described above with reference to the figures 1 to
4. More specifically, figure 5 shows an embodiment for generating the tracking frequency of
20 the figures 3 and 4 for one track and a tracking signal of inverse polarity for a neighbouring
track. The apparatus comprises a frequency generator 10, such as an oscillator for generating
~ a signal of a specific frequency. An output of the oscillator 10 is coupled to an input of a
" modifier circuit 12. The apparatus comprises a write head arrangement 14 having n write
heads h; to h,. The output of the modifier circuit 12 is coupled to the odd numbered heads
25 hy, hy, hg, ... of the write head arrangement 14. The output of the modifier circuit 12is
further coupled to the even numbered heads hy, hy, hg, ... of the write head arrangement 14
via an inverter 16. The apparatus of figure 5 further cdmprises”a control unit and functions
as follows. ' '
The apparatus of figure S is capable of generating a prerecorded record carrier
30 as shown in figure 2, where the first and second tracking signals of specific frequencies are
tracking signals having the same frequency but different phase, more specifically a phase
difference of 180°. To that purpose, the control signal generates an enable signal which is
supplied to the modifier 12. The generator 10 supplies the signal of specific frequency to the
modifier 12 which modifies the slgnal such that its duty cycle is changed from 1/2 to x, e.g.



Marks are provided in the lead-in portion and the | ead-out portion of the
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record 15 ‘carrier 2, "indicating the start portion and the final portion
of the record carrier respectively. The marks are realized by

nodi fyi ng the tracking signalss present in at |eastone of the tracks

of "the lead-in and the | ead-out portion. Preferably, the tracking signals

in all the twdoksreos t he |l ead-in portion are nodified piyigsgmig™ Way.
Preferably, also the tracking signals in $he | ead- out portion are
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15 control signal from the control unit 18. The odd numbered heads record this modified s:gnal
into the odd numbered tracks T,, T,, ... 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, a2 modified
signal which is inverted in polarity compared to the signal supplied by the modifier 12, is
supplied to the even numbered heads and recorded in the even numbered tracks T,, T,, ...

20 ‘This resuits in the lead-out mark being recorded in the lead-out portion of the record carrier,
to the right of the line I,. _

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

- signal on the record carrier 1 of figure 1 and 2, which has the tracking signals prerecorded
on it. Figure 7 shows how the information signal is recorded on the record carrier 1. A track

25 T, is recorded exactly on the boundary line between two adjacent tracks of tracking signals,
such as the tracks T; and T,. The apparatus of figure 6 has an input terminal 30 for
receiving the information signal. The input terminal is coupled to in 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/read head 34 and recorded in the track
T, on the record carrier 1. The head 34 is further adapted to read the tracking signals
recorded in the tracks T, and T,. The tracking signals are supplied to a filter unit 36, which
has 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



cycle of the sinusoid is again 1/2. At the right of the line |I[err] (that
Is: at the location of the | ead-out portion), the duty cycle has
changed fromthe value of 1/2 to a value of y, where vy is a val ue
smal | er than one. x may have a value of 2/3, as an exanple. Again, the
frequency of the signal has not changed. The change in duty cycle is
di fferent é\%; lge | ead-in portion 5 and for the |ead-out &mrtlon
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of specific frequengaedt nit%2 is present for detecting the fact that the tracking signals are
modiﬁed in the lead-in and the lead-out portions of the record carrier. The detector unit 42

25 comprises any detector (not shown) to detect the modificition in one or more of the tracking
signals in one or more of the tracks. As an example, an additional read head (not shown)
may be present to read the tracking signal from the track T, only. Further, the detector 42
may comprise an integrator. In another example, the additional head os located on another
track, having the same tracking signal recorded in it as the track T,.

30 Suppose that the tracking signal in the lead-in portion of the track T, is
modified as shown in figure 3. It will be clear that, when integrating the tracking signal read
from the track T), the integrated output signal is zero for positions outside the lead-in and
the lead-out portions, as the duty: cycle is 1/2. When reading the tracking signal in the lead-in
portion, the detector 42 detects the modified tracking signal shown in figure 3 to the left of



nmodi-fier 12 which nodifies the signal such that its duty cycle is changed

froml/2 to'x, e.qg. WO 97/ 17699
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113, in response to a duty ¢ycle control S|gnal fromthe control unit 18.
The odd nunbered heads record this nodified signal into the odd
nunbered trapsoysigw r], Tlerr], ... The nodified Si gnaperaaddidied by
the nodifier 12 is also fed to the invertr 16, which inverts the polarity
of the signal. As a result, a nodified signal which is inverted in
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s £ 220 e P e MRl oF e el PREmBRR M TRRRY, 1,
nmodi fi er 1Zortion inedeh wavelength is layperi than the negative pérsion.| Uponcintegrating the maodified
cont rol 18] grteting sl i€ el &5 posle oHRACHERL AR S peolRLS B 184 1,
nodi fi ed siaphportion ofthm:dlcamndd nunbered tracks T[er r] T[ err], ... The
o1 e 1 91 <R TS g e e S B
modi fi ed mspur@dzbbr thhmtorlmspouamiteu mr:qhbbﬁunl frgm aleeiead- mbdnb:t towars givea |
SUBP! 23 el Tl o e e SHERRBBE 4020 0 oA e
resul tsibn mhmokixﬁedmhngrmghaltmd lgglerm Mwmim signalcbyomeans of theon of t he
record carrg Eﬁrator As the tracking signal is still present in the lead-out portion, the recording of the
- information signal in the first part of the lead-out remains 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 from the supply reel, or to
reverse the transport direction of the record carrier 1. In the latter case, the head 34 will be
positioned on another track. As an example, after haying recorded the information signal in
the track T,, the head 34 is positioned on the boundary line between the tracks T, and T;, so
that a track T, comprising the recorded information signal, see figure 7, can be recorded on
25 the record carrier. The record carrier is now transported in the direction from the lead-out
portion towards the lead-in portion.
Upon now entering the lead-in portion, the detector 42 is capable of detecting
the modified tracking signal and generates a negative control signal by means of the
integrator. As the tracking signal is still present in the lead-in portion, the recording of the
30 information signal in the final part 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 44 will either stop the transport of
the record carrier in order to prevent the record carrier to be withdrawn from the other
supply reel, or 10 reverse the transport direction of the record carrier 1. In the latter case,



to the right of the line 12. Figure 6 shows an

enbodi nent of an apparatus for recording an information si gnal on the’
record carrier 1 of figure 1 and 2, which has the tracking signals ’

pr er ecor ded on it. Figure 7 shows how the information signal is
recorded on the record carrier 1. Atrack 25 T[err] is recorded exactly on .
t he boundary | j etween two adj acent tracks of tracking signals,

such as the‘¥? Tlerr] and T[err]. The apparatus of fi 8GF 960H4S an

I nput terrri naI 30 for _receivi ng th i nformati on signal. The input

term nal | onverts
the infor mat | on si gn?? a%or ma Sul't a%ww gggr'Eﬂvﬁ‘é Wﬁr}h ecord
carrier 1 informagion ptznalatl ﬂlehackd'rhnﬂmm Ihistposiiones oncthwbeundary lime\beivieed r ead
head 34. W s f | ewitel/read
head 34 an recorﬁlecfp? %ﬁ'éh?r'giggﬁg cgﬂpq{“g@}’ %2%“?‘3’?@%&% ¥& 1. The
head 34 i figonert,ican bam@domﬂwrmdmetracki ng signals " recorded in

unit 36 wnich || P ® Sols an EREadinBfetle il b fr MeFpditfion Srobine.

fr equency sigoal from thetrecord pasvier 1 of figergucand\2, which has theteacking signals recorgedion.  As
Lhe 1T e9URNE netradk' P, ah T whiftnd iHOARalioh Sighdl YedoRded'on iFir e bk F, S T

WO 97/ 176
PCT/ | B96/ Seeifigure 7. The apparatus of figure 8 has a reading head 50 which has an output coupled to/

[ acki ng 2 ity off BBbfniied PSSk Qlipd of I et /RSP WSl S5 [ ng 1 ne

f or mat 1Gd oum@mﬂd‘t for spplyingthe infermatiomsignal.[ Bherdeformatter unit 52 convens the \Wen

1 acki g ormaiied RFhgor gl nkich T fad Bt R WA, o Tl SRR | o

the trackinfomation sigaad, Which is| supplied-o the texmind]{54. Theshead (50ri$ furthesyadapied to

36, Tho a8 adkhg MEMBl'oBl ih R sk 7, it .k S et et 40

i n respontaca filten ynit 36, Whlchsk thezsams jap thiedfiltep ynit befigure 62 ThE Spparens fartherat or uni t
40 1Ry} 5COggihhrives & ghiftrdtde (Y 389 whikin'is idéfifical to the generator unit 38 of figure 6, an

actuator unit 40 which is also identical 1o 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 transport unit 44 of figure 6. ; '
When the head S0 is located exactly half way on the tracks T, and T,, tracking
20 signals of equal amplitude but opposite phase are read from the tracks T, and T,. Asa’
result, a substantially zero amplitude signal is supplied by the filter 36 to the generator unit
38. The 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 positioris the head 50 in a direction
transverse to the tracks, such that the head is positioned exactly on the track T,. If the head
25 50 is positioned for a larger part on the track T, the tracking signal read from the track T,
will have a larger amplitude than the signal read from the track T,. This means that a non-
zero amplitude signal will be supplied by the filter 36 to the generator unit 38. The generator
unit 38 now generates a control signal for the actuator unit 40, such that the head 50 is
‘moved in a specific direction towards a position leading to an decrease in amplitude of the
30 sxgnalapplwdbythefilter%tothegeneramriis sothattheheadSOnsexactlyabweﬂle
track T,. ' S
If the head 50 is positioned for a larger part on the track T,, the tracking signal
read from the track T, will have a larger amplitude than the signal read from the track T,.
This means that, again, a nion-zero amplitude signal will be supplied by the filter 36 to the



shown) "to position the head 34 in a direction transverse to the tracks. In
the situati'on descri bed above, where the head is positioned exactly
half way on the two tracks T[err] and T[err], 10 no repositioning of the
head 34 is required. If the head is positioned for-a larger part on the
track T[err], the tracking signal read fromthe track T[err] will have &

| ar ger anpl wiowsgrdedran t he signal read fromthe trackpdi/mospiradhi s
means that a non-zero anplitude signal W@ | be supplied by the filter
36 to the generator unit 38. The generator unit 38 now generates a control
si gnal generator unit 38, The gensratar1nit 3Bnows ganarates a:contrel signaliforAhe actyatoramiti n g

speci fic dj ' rﬂcﬁreng ' tdtl%P' recidh iSwirds Bom

anpl i tude %q’%eﬂgﬁ%‘ﬁ.a app?i ed ;!‘pta:ﬁe |Id'ter' 36 to tﬁe ﬁ?@ﬁ%wgnor 38.

| f the headeceeass in amplitudenf dhe signal applied §y the,flter 3610 thegenergior 38050 thatthe

tracki ng sy s : Eﬁéﬁ"“&? rack T[err] will have a | arger

anpl i tude %%g%\bt‘%gg%ﬂ' ghal” rea rom:t e track T[err]. . Thi s means that,

again, & non-zero &kheldetegtos unit 42 fanctipng injthe samevayeas degcribied aboverwith 36 to t he

20 gener at | ol 0! i s ONal
g %Hﬂn ?mmmdolwsuc oddfiirénes Of Wa Wmsﬁgﬁ. Whichis thie

for the ac N that the ad 34 1's nov I'n the other
di recti on indicationsof:the leat-ontportion dhe mroton transport unit 4 will ither; stopthe transpors of f

t he signal ' ' t@&reﬁﬁhﬁ‘ﬂecﬁﬂe :

A det ect or“‘gwg‘ﬂ% %‘i%géefndto or det eg:hl nﬁj@a?gggﬂ@ﬁﬁ"&?t?er%ggm

si gnal s ar eeel, or to reveise ithaitransparh direction of theareord hyriee ddinahe case, he
record " 5b Qi bd Bouiied oh Ahotd dack”a¢ 3n ERHRAL, ey w%d%&%%fo&mmshom)

to det ect Ication In one or nore rac signals in

one or nor signdl fronetherteack T, the head Hxispositionedronthei boundary| linechetween she wacks
h ‘ i . ]
:SI'[ g\r,\?% onl ; uﬁﬁ%e geﬁ’e‘g&ﬁg’?‘s&gw myﬂcom?@s%%ag'%'ﬁaﬁﬁﬁ I n

anot her ex herydad, franh thecractird cammigt. head os | ocat ed on anot her track,
havi ng the sane tr ' ' sk Dbl J lﬁﬁ[r] .
Suppose that the tmﬂgﬁgﬁdﬁgléﬁﬁgﬁg‘g&%‘gﬁéﬁﬁggﬁ%ﬂgﬁ(t e tt.ac uﬁ% err|
i s 1510 ¢f & lengitudinalirecond carries, psing nGarky in the farminf acmedification of tragking
integratin A @th n is T, ot

i nt egr at edg%ch put’ﬁy gn231Iq'm?slg'!z&g#i‘é'I g?’ %ugls‘iu{alflg%s 3@?’%%3’?5'%% | egg-sllgr'l‘hgnd

t he | ead- omemainnnchangsd inshe lead-ihang the ispd-okt-portian. Suthemodificationgesultein thecki ng
10 g BN Gs l ,cucfWeily  B ARAF e 0l i i
information signal even in a part of the lead-in and the lead-out portion.
20 Whilst the present invention has been described with respect to preferred
embodiments thereof, it is to be understood that these are not limitative examples. Thus,
various modifications may become apparent to those skilled in the art, without departing
from the scope of the invention, as defined in the appended claims.
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the line I[err]. The duty cycle is 1/3 in the exanple. That nmeans that the
negative portion in each wavel ength is larger than the positive °
portion. Upon integrating the nodified tracking signal, this leads to a -
negati ve Ou&ﬁﬂ%’f. nal, which is the identification of the |lead-in portion
of the reco AP er. s . 11Suppose that theWHQHﬂﬁﬂﬁmsignalan
the | ead-out portion of the track T[err] is nodi fied as shown in

figure 4. Reatsd doculments! ear that, when.reading the tracking signal .in the
| ead-out portion, the detector 42 detects the nodified tracking signal
shown in figure 4 to the “right of the line I[err]. The duty cycle is
2/ 3 in thegpayanpl eysphpsigpans that the positive - portion in each

wavel ength is larger than the negative portion. Upon integrating the

nodi fi ed 1@2) trackm @;6{%& _-,(Pﬂmg'éépbads' to a positive output signal, which

is the §deqnByfi Cat-l’nﬂfeﬂmh‘ﬁﬂs'f&aﬂdiuﬁng"an@%w&&&tthé)&#}fniﬁg;ﬁdreﬁ&%f9 tpR" inl er .
err], .

When recording the_information signal jn the. track T[err t he record
carrier is trmptmﬁgﬂgﬁ@glﬂ"a?@port unit 44 in a direction

fromthe lead-in portion towards the ~ |l ead-out portion. Upon entering
the | ead-out portion, the detector 42 is capable of detecting 15 the
modi fi ed tracking signal and generates a positive control signal by means
of the integrator. As the tracking signal is still present in the

| ead- out portion, the recording of the information signal in the first
part of the | ead-out renains possible, as the tracking control stil
functions. Upon the occurrence of the positive control signal, which is the
i ndi cation of the | ead-out portion, the notor transport unit 44 wll
either stop the transport of the record 20 carrier in order to prevent the
record carrier to be withdrawmn fromthe supply reel, or to reverse the
transport direction of the record carrier 1. In the latter case, the head
34 wll be posi ti oned on another track. As an exanple, after having
recorded the information signal .in " the track T[err], the head 34 is
posi tioned on the boundary line between the tracks T[err] and T[err], so
that a track T[err] conprising the recorded information signal, see figure
7, can be recorded on 25 the record carrier. The record carrier i s now
transported in the direction fromthe |ead-out portion towards the

| ead-in portion. ' Upon now entering the lead-in portion,
the detector 42 is capable of detecting : SRR



the nodified tracking signal and generates a negative control signal by
means of the i ntegrator. As the tracking signal is still present in
the lead-in portion, the recording of the 30 information signal in the
final part of the lead-in portion remains possible, as the tracking

control still functions. Upon the occurrence of the negative control
si gnal ,” whiwb 97/3760% ¢ I ndi cation of the | ead-in porti opcr/igogoiigg or
transport unit 44 will either stop the td2nsport of the record carrier

in order to prevent the record carrier to be withdrawn fromthe ot her
supply reeCLAIMS: o reverse the transport direction of the record carrier 1.

In the latter case, WO 97/ 17699
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the head 34 will be positioned on another track. As an exanple, after

havi ng recorded the I nformation signal in the track T[err], the head
34 is positioned on the boundary |ine between the tracks T[err] and

T[err], so that a track T[err] corrprising t he recorded i nformati on signal,

see fi gure 7, Ilgfﬁhl&iﬁal ‘;“khe '
Figure 8 shows an enbodi ment of an ap ara ugi?s? reprodum mfsa |n¥ormat|on

si gnal f r oApecifis frequencies semud gackrmmmmnsmemamdawl ng
signal s reggtaad EMIF

i nformation S|gna? recor e n |t n t e tracq gﬁﬁ} &ﬁéﬂ%%m“
see fi gur e provided aviths @Mﬂ!‘@f&&a@oﬁgﬂwdammtmof an

M m"“ﬂﬁﬂé““‘ Rk ificailp o ) O HOR el | "¢

t he i nf or meanrien; the leaddHn mkebmmmwmgﬁmnsa leastone ofsthe Figst and second

Terr] i AP Bphl i 0 e Rqidiaf ofl ol Wbl of supp‘{@ééltﬁ”?he

term nal 54ecomh trackingisigmly vmnstsnmmummw the lud-mamatmngebwnadgby

signals r e‘i&{dﬁ?ﬂg apl%ﬁ%nl-. oﬁﬁi&%g%@{drwgﬂn}%ﬁé &%" S the eﬁ?ﬂﬁ;

supplied I'ter sane as t un|
figure B Dfithesmpidatieastsone ofithe-first and second tracking signals remains substantially
unchanged. : _
2. Record carrier as claimed in claim 1, characterized in that the lead-in mark is

obtained by modifying the duty éycle 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
said at least one of the first and second tracking signals in the lead-in mark is different from
the duty cycle of the said at least one of the first and _secohd tracking signals in the lead-out
mark. o

20 4. Record carrier as claimed in claim 3, characterized 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 first and second tracking signals in the lead-out mark is
1-x, where x is a constant smaller than 1.
5. Record carrier as claimed in clatml 2, 3 or 4, characterized mthatthe

25  specific frequencies of the first and second tracking signals are substantially the same and
that the first and second tracking signals differ in phase.
6, Record carrier as claimed in claim 5, characterized in that the lead-in mark is
obtained by modifying both the first and second tracking signals such that the specific fre-
quency of both the first and second tracking signals remains substantially unchanged and that

I




15 conprises a generator unit 38, which is identical to the generator ‘unit

38 of figure 6, an actuator unit 40 which is also 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 notor transport unit 44, which is’
identical to the transport unit 44 of figure 6. When- t he *

head 50 is |ocated exactly half way on the tracks T[err]
tracki ng 20V0%T8M s of equal anplitude jaut opposite phasge‘gq@‘ﬁgad from

t he tracks T[err] and T[err]. As a result, a substantially zero

anpl i tude (i gdlout MarkUl Bbtaied b?’n{oﬁﬂ'yiﬁg b&mrm&ﬁrst gnd SCordanRking Qignald isich

38. The generator unit 38 su | es cont rol aI to an act uatfor unit 40
i n r esponstbatithe spegific ff‘ﬂ“@"l)ﬁ °ta ﬁ@ﬂw i”lﬁ'{"ﬁﬁy uni t
40 t hus poWg& the head 50 in a direction transverse to the tracks,
such t hat e ltead is positioned exactly on the track Tl e e{ head
25 50 is pbsitionedvigthed for peadyeing pprorecoried lensitudipy

signal e ’Eﬂ'@ﬁ? k T[err] will have a Iarger anplltude than
the sig a?& ﬁ‘%%’ Z&track Tl[err]. This peans that a non- zero

ggpl rl_t]ude <gegerating firs m}ﬂpﬂ@gmé’f::’lﬁ& fress;wst he gelnerat or unit
e gen {Rin fespechW ifsOandSsetshal rdcRs rinkin
) W suc tu?ya e: heag%%gﬂg ot ¢

actuat or un nmoved .in a specific

di rection hmmummabdireqtmo thegreonsd casrier, charagterized in thakthemethad fugher; he 30
si gnal appw the filter 36:to the generator 38, so that the head 50 is
exactly ab track Tlerr]. I f the head 50 is
posi t i dfed- iﬁmawpafgermgta lesw-in raark mmrqemmtﬂ@hsmm $ATI% gnal

read from tpe ”agrgptfga.qmmlmaa.\aemam O

read fromt This nmeans t ain, a non-zero

anpl i t ude thiedirstigensratingistep-genermting khe Jeadin mark hodiEyRB.2t Ipast ane of the frstand )

97/ 17699 of the said tleastoneoftheﬁrst
PCT] | B9G/ Ow tracking signals such that the specific frequericy of the said a

gener at or and secod. trarking gignals atranins substantislly, wachanged., the second generating s'!‘r!’gnal f or
the actigat olnetitht the lead-out mark by modifying at least one of the first and second tracking = -

s:gnals such that the specific frequency of the said at least one of the first and second
tmchng signals remains substantially unchanged,
- recording the iead-in ‘mark in a lead-in portion of the record carrier and recordmg the lead-
'o\nmarkmalad-outporuonofmereeordumer ' -

20 8. Apparatus for recording an information signal on a record carrier, the record
carrier having a first and a second tracking signal of specific frequencies recorded in -
respective first and second tracks running in the longitudinal direction of the record carrier,
the apparatus being provided with =~
- means for receiving the information signal,

25 - means for writing the information signal in a third track on the record carrier and reading
the first and second tracking sigrials from said first and second tracks,

- generating means for generating a control signal from the first and second tracking signals
read from the record carrier, the control slgnal mdwatmg the posmon of the writing means
relative to the first and second tracks, '

30 - positioning means for positioning the writing means relative to the first and second tracks -
30 as to enable the writing of the information signal in said third track, characterized in that
the apparatus is adapted to record the information signal in a record 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 record carrier being provided with a lead-out mark

RN
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40, such that the head 50 is noved in the other direction towards a
position | éading to an decrease-in anplitude of the signal applied by
the filter 36 to the generator 38, so that the - head 50 is again exactly
above the track T[err]. 5 The detector unit 42 functions in
the sane way as described above wth reference to figure 6. Thus, upon
t he occurr ewOd717699 he positive control signal, which is thecraposeizgsi cati on
of the | ead-out portion, the:notor trans@brt unit .44 wll either stop the

transport of ecord carrler |n order to prevent the record carrier
to be wthm%ﬂnw’s%% the Jeadrin. mmﬁm« by mndifying at

direction m‘asttdaedfm:dtﬁiarma&uhh s lsdicht H&ﬂg wi
be p05|t|oned on ang&‘ge track. As ags{egga”@éhtﬁ%% V|n re 3}?}15&

i nf or mat i ofit least ong.p tagseqond Wﬁbﬂg !'G'!ﬂl'r yemaing substantially)uschanged; thedeadd on

t he boundaw"hgﬂq,ebﬁ sa,emu, W&@Jg ack
T[err] Conprlstia,{t t he recorded 1| formatlon mgnafﬁgseel?ogure s@anus

be read 5 r s¥h pqmgyofthesaxdatlmtoneofmemseandrmmmmmus
rel ates toag%mmm tia uinah 22 haf 1@ Vet la Heiied Yl Uik, shitner””
re S ormo

Iongltudln cord carrler um&g I'n Ication of
tracki ng sRéaRied Mzsms_mh svmmmmmmumm t hat

the f pefiBA h&d.é,ﬁm - 15 inth
Iegd rﬁqgﬁd theaﬁ%ad out portlon Suc nn%ﬂef’ctg?%nrﬁﬁgh - -spﬁﬁﬁﬁgmén ©
possi bi | i t pdapted fo geperate said cRntre) signghfrom said firsrand senond mdnng sipmals, ovhbreo ut

por ti omg Oﬂﬁmﬂdﬁ%mnmm%ﬂm&%g%nﬁér%ﬂ% Posititn I i Pl ifing edeld Fotdit | "

and the | ead-out portion on

has been d&wmseqwﬂé@masdommwmgofmmmmw it

Vari ous. oo ucktl a1t OF Shetedt 3 Porsde O 0 fobbnd SRR o ut It e of the

wi t hout dejfad-ophportion of the seeord,earsetone of the i nvention, as defined i n t he

gpc_r;/elngggl c ??435 Apparatus as claimé®ir? élathf 8> Characterized 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 lud-mpomonandthel_ead—ontppmon of the record carrier and for
generating a second 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
occurrence of the second control signal. | |

20 10. Apparatus as claimed in claim 9, _characterized in that the detecnon means are
adapted to detect a change in the duty cycle in saldatleastoneoftheﬁrstand second
tracking signals and to generate said second control signal in response thereto.

1. 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

25 frequencies recorded in respective first and second tracks.running in the longitudinal
direction of the record carrier, and the information signal being recorded in a third track in
the longitudinal direction of the record carrier, the apparatus being provided with
- means for reading the information signal from said third track on the record carrier and
reading the first and second tracking éigpal_s from said first and second tracks,

30 - generating means for generating a-control signal from the first and second tracking signals
read from the record carrier, the control signal indicating the position of the reading means
relative to the first and second tracks, : _ : _

- positioning means for positioning the reading means relative to the first and second tracks
o as to enable the reading of the information signal in said third track,

e




Rel at ed docunents (D1) USP 4, 318, 141 (D2) USP

4,056,832 (PHN 7630) 5 (D3) "Different marks for indicating and
detecting the beginning and end of a tape' in Resear ch

Di scl osure, Cctober 1991, p. 726 WO 97/ 17699 '
PCT/ 1 B96/ 01149 12 )
CLAI V5 Longi tudinal record carrier having a first
and a secon\'fotW’éFR? ng signal of spegisfic frequencies rR&IOPYERNIPN

respective first and second tracks runni'ng in the | ongi tud| naI

d t ' f
thée?eLSPd%s'?‘??%ﬁ‘“?@WW%f’%‘e’ﬁ A i 1 o 0wl &, 7

end of t headapsed pairead; theiinformation ﬁawmwhehaé@dmmmpéﬂwbeu ng
provi ded %alléﬁ@ E&E‘M& trand

carrier, Wea -1 n ‘mar el ngrﬂgﬁgl ned"{gﬁsﬁn@fﬁiﬂ@gﬁgﬁ east one o? t he
first and leassentortion of thezerard garsier; heing withta Mkiﬂd&aﬂ!&t!fa@wy of

the saig afnglod3md reBsHd cliriet, the idaﬂ-?ﬁ m2fkCbeing 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 such that the
speelﬁc frequency of the said at least one of the first and second tracking signals remains
10 substantially unchanged, that the mdmg 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 control signal
from said first and second tracking signals, where modified, the positioning means being
further adapted to position the reading means relative to the first and second tracks so as to
15 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 lead-out portion of the record carrier.
12, Apparatus as claimed in claim 11, characterized in that it is provided with
detection means for detecting the modification in the said at least onc of the first and second
tracking signals in the lead-in portion and the lead-out portion of the record carrier and for
20 generating a second control slznal in mponse to a detection of a modlﬁcauon, the apparatus
being further adapted to change the transport velocity of the record carrier in response 1o the
occurrence of the second control signal.
13, Apparatus as claimed in claim 12, characterized in that the detection means are
adapted to detect a change in the duty cycle in said at least one of the first and seeond
25 tracking signals and to generate said second control signal in response thereto.
14. Apparatus for radmg 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 anid second tracks running 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 apparatus being provided with
- means for reading the information signal from said third track on the record carrier and
reading the first and second tracking signals from said first and second tracks,
- generating means for generanng a control signal from the first and second tracking signals
read from the record carrier, the control signal indicating the position of the reading means

* € L M § *




second tracking signals remains substantially unchanged, the |ead-out mark
bei ng obtai'ned by modi fying. at | east one of the first and second
tracking .signals such that the specific frequency 10 of the said at |east
one of the first and second tracki ng signals remains substantially '
unchanged. 2. Record carrier as clained in claiml, -
characteri zew9m7e9at the lead-in mark is obt ai ned byming t he
duty cycle of the said at least one of th@ first and second tracking
signals in said lead-in portion and that the |ead<odt mark is obtained by
nodi fyi ng F‘ﬂ%ﬂ"edﬂhel@" Wd‘@"dfmh% said at |east one of the first and

second tr aclghsifont pciftion | tra %cord
carrier as cI al med in cI ai.m 2 mkgfgze?%l?% ﬂ%slrgﬁ%n ea;[otP “éé’{‘y cyci t he
said at | esaas %Mmssf%nﬁmwwﬂaamﬂgmm.s in the lead-in
mark i s di { {Reso I:)ﬂf‘zcﬁéf of the
first and second {E n thgl gnadsil Innﬁaﬁi%?ngﬁ% ou z&l mkteﬁgépﬁgﬁusls

Record &ar mwdetgr@ﬂam oumation aignal From: h aecart eartiercid whiclt & lead-impordon uf thecl e

Che | oaq. i SoOR (e iy BRNigel VAol )b ikl 3 nd IR B i o

the first lsad-outpastion of the reqord gargqab@namwd with d-leadroutrenakk indicating thé final

\(/:VPSr rere)él :?l al ms'?%gd éﬁﬁ%{,% %ar ac#er |"§e0§nll ed by modjfying %Qagpcarrlﬂger 2

frequenci eﬁmnnd sesond mhmﬂsmmmum theispecificsfrequehcy of ithe saikbat least one 6/ t he

oo OO e Aegt JolRa kg Fdptf R bl uiledhfdn e a2

t he | ead- i heingohtained by mod!fuinalanwttnylembmef@tkmdbemhdmehﬁg sighals suth e dhed

tracki ng Skﬁﬁ%ﬁgmﬁ' £ uenc of bot h the first
and second Tracki srgnal's %antglgﬁgbxséu s‘{' ﬁf“gﬂﬁﬁ‘e

WD 97/ 1769substantially unchanged, that the apparatus is provided ¥ith detection means for detecnng the
PCT/ 1 B96/ Ofrbihication in the said at least one of the first 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 occurrence of the control signal.
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the | ead-out mark is obtained by nodifying both the first and second
tracki ng signals such that the specific frequency of both the first and .
second tracking signals remains substantially unchanged. 7. -

Met hod for producing a prerecorded | ongitudinal record carrier, the nethod
5 conprising the steps of - generating first and second tracking’
signal s of specific frequencies, - recording the first and second .
tracking signals in respective first and second tracks running in the
| ongi t udi nal WP on of the record carrier, characterizedPFHIBNAI14Phe

met hod furt her conprises 10 - a first step of generating a lead-in
mark indicating a start end of the recotZQfarrier, - a second step of
generating a |l ead-out mark indicating t inal end of the record carrier,
the first generating step generating the lead-in mark by nodifying at | east
one of the first and second tracking signals such that the specific
frequency of the said at | east one of the first and second tracking
signals remains substantially unchanged, the second generating step 15
generating the | ead-out mark by nodifying at | east one of the first and

second tracking 2.signals such that the specific frequency of the said
at least one of the fiast and second S3 t8®ackilng $Sygnal s rennins
substantially unchanged, - recordihg t he I¢ad |m mark in g | ead-in
portion of the re¢UIL car-rer—atret recot ;||g the—teaet St I'Tafk in a
| ead- out portion gf—the—tecortear+er—26—5 ﬁ“““rﬁ*usr or
recording an inforn 2

carrier having a ﬁ+&sL—aad-e—seeeHd-FFaekhng—s#gna#—oi-spec;i::‘f%fquenc|es

recorded in

| ongi tudi nal direction of the record carrier, t he apparatus being
provided with ] - means for receiving the information signal], 25 -
means for witingl!the information signal in athird track on tHe record
carrier and readi Rg the first and second tracklng signal s from said
first and second s g a control
signal fromthe first and second tracklng si gnal s ‘read f&eﬁ¥ﬁpe record
car r| er, the cont SO p= 0 = J_ln-\l D B B 11, P ] ng nmeans
relatlve to the first and second tracks 30 - posi ti ohi ng neans for

positioning the witing nmeans relative to the first aﬁﬁ second tracks
so as to enable the witing of the information signal in said third track,

characterized in that the apparatus is adapted to record the
information signal in a record carrlflald]hlch a | ead- in portion of
the record carrier is provided with n mark indicating a start end

of the
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record carrier, a lead-out portion of the record carrier being provided

wth a | ead-out mark WO 97/ 17699

PCT/ 1 B96/ 01149 14
|nd|cat|ng the final end of the record carrier, the lead-in mark being
obt ai ned by nodifying at | east one of the first and second tracking
signal s suchWO8t176%e specific frequency of the said atPOTABAG01M%e Of
the first and second tracking signals remains substantially unchanged, the
| ead- out mark bei ng obtai ned by Vaying at |least one of the first
and second tracking signals 5 such that specific frequency of the said
at least one of the first and second tracking signal s renai ns

substantially unchanged, that the mwiting and readi ng neans are further
adapted to read the first and second trackt g signals, where nodified, from
the lead-in portion and the |ead-out pdrtion of the record carrier,
t he generating
signal from sai ‘ fre—se-bore ek~ SETSE FSN_.TY d, the

rel ative to the _
the information signal in said i ack in at
| ead-in portion of the record carrief anflgat | east parq/Q
| ead- out portion of the record carrier. 9. &ratus as
claimed in claim8, characterized in that it is provided mntgFlﬁ; ﬁiectlon
means for detecting the nodification in the said at |east on first
and second tracking signals in the | ead-in portion and the |ead-out
portion of the record carrier and for hr~generat|ng a second control
signal in response to a detection of a nodiflication, the apparatus

being further adapted to chapgs the S it “|OCIt Qf the gagord
carrier in response to cont
10. Appar at us
detection neans are p

said at |east one of the fifst and decond I l
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tracki'ng signals and to .generate said second control signal in response
t-hereto. - 11. Apparatus for reading an information signal froma
track on a | ongitudi nal record carrier, the record carrier having a
first and a second tracking signal of specific 25 frequencies recorded i-n
respective first and second tracks running in the |ongitudinal

directi on of WOW#176820rd carrier, and the infornmation signal l’%"(:ﬂ'ﬁﬂmrlé%orded

inathirdtrack in the |l ongitudinal direction of the record carrier,
t he apparatus being provided with §/gfans for reading the information
signal fromsaid third track on the rec carrier and readi ng the

first and second tracking signals fromsaid first and seco tracks, 30 -
generating nmeans for generafPéng a control signal fromthe f¥¥st and second

tracki ng signals read fifromthe record carrier, the confrol signa
indi'cating the positi readi ng nmeans relati ye=to=tyhe first and
second tracks, - ng neans for, positioning tlh efdi ng nmeans
relative to the Tirst d tracks so as to engb t pe readi ng of
the information gjgné third track, W 07/ 17699
PCT/ 1 B96/ 01149 15

- neans for supplying the read out irﬁﬁa-r—iﬁ[‘[gpr signal characterized in that
the apparatus is adapted to read thG-akdrnmation signal froma record

carrier in which a lead-in portion of the record provi ded
with a lead-in mark indicating a start end jof the a

| ead-out porion of the record carrier being provid W out mark
indicating the final _S_end af the recg wrrier, the i hr k bei ng

(]
obt ai ned by nodifying at | east} one,of {fhe fi rst_and selond tracking
signals such that thd DEWRETOR cl7cuend SENERATOR: at |eadt one of
enains substantiallyjunchanged, the

the first and second [tracking i gnal s
| ead- out mark beng obpt ai ned by nodi fyijng at. | east one qf the first and
second tracking signals sech that the
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speci fic frequency of the said at Ieast'oné of the first and second
tracking signals remains 10 substantially unchanged, that the reading

means are further adapted to read the first and second tracking
signals, where nodified, fromthe |ead-in portion and the | ead-out portion
of " the record carrier, the generating nmeans being further adapted to
gener at e sai WOSINT6%| si gnal fromsaid first and seconmﬁlﬂﬁﬁ’g
signals, where nodified, the positioning neans being further adapted
to position the reading neans relative ygofshe first and second tracks so as
to 15 enable the reading of the infornavq n signal in said third track in
at least part of the lead-in portion of the record carrier and at

| east part of the |ead-out portion of the record carrier. 12.

Apparatus as clained in claim11l, characterized in that it is provided with
detection neans for detecting the nodification in the said at |east one of
the first and second tracking signals in the lead-in portion and the

| ead- out portion of the record carrier and for 20 generating a second
control signal in response to a detection of a nodification, the apparatus
bei ng further adapted to change the transport velocity of the record

carrier in response to the occurrence of the second control signal.
13. Appar at usggs clainmed in claim12, characterggzed in that the
detection neans are adapted to detect a change inj|the duty cle in

said at |east one gfithe first and second 25 tracking gnal s angd to
generate said secop trol signal in response
Apparatus for readfn f oy d
record carrier, the_recdrd carrier - )
signal of specific frequenci es_r®corded in respective first and second
tracks running in the |ongitudi gl i rection of the record carrier,
and the information signal being r J@Jﬂ% inathirdtrack in 30 the

| ongi tudi nal direction of the record ¢arrier, the
W th - nmeang rmati on sigpal aid ghird track
on the record ca nDEREEOR 477 4 ki ng
signals from sai generatirng nmeans for
generating a cont | and second fracking signals
Bat88 i ndicpting the position of

bei ng provided

t he readi ng neans
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relative to the first and second tracks, q?O?zj’pél tioning neans for u"f”
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