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PCT/ | B95/ 00747 Record carrier, recording device and readi nhg device.

¥he inventyglehddagt €S to a record carrier having paths whil has
substantially parallel tracks the path width in |ength and ?ﬁ&ﬂﬁ%@?ﬂlon of

the tracks is transverse to the longitudinal direction of the path.

The i nverRécord tamrieherecomding deviteami readingtevitedevi ce for recording an 5
information track at the location of a scanning spot on the record carrier
and di spl aci ng means for displacing the record carrier fromthe
scanning spot in a direction of displacenent - transverse to a

| ongi tudi nal direction of the information track.

The invention finally relates to a readi ng device for readi ng paths of
information tracks on a record carrier, reading nmeans for reading an area
of the record 10 carrier located at a scanning spot on the record carrier,

posi tioning means for PR idveffibl feldtes to a réto¥d céﬂ{e?%k%ﬂfsr\gﬁﬁ chipath RAL D
on the scanning spot, which positioning nmeans conprise I spracing
nmeans f orsubstaptiallyi pagalieh dracks thepattawidth in ilengtic and therdirection lof ahé tracks is

/cAi\e£ g(r:(r)nr Sq%él$¥qr§w g'tengﬂg}b@g%%if@%@gg ngp&hﬂ:agﬂgsdevi ce of said types
' The invention further relates to a recording device for recording an
5 information track at the location of a scanning spot on the record carrier and displacing
means for displacing the record carrier from the scanning spot in a direction of displacement
transverse to a longitudinal direction of the information track.
| ~ The invention finally relates to a reading device for reading paths of
" information tracks on a record carrier, reading ‘means for reading an area of the record
10  carrier located at a scanning spot on the record carrier, positioning means for positioning a
next information track of the path on thé scanning spot, which positioning means comprise
displacing means for displacing the record carrier in accordance with a line determined by
the diameter of one of the paths.
A record carrier, a recording device and a reading device of said types
15 are known from WO 91/04556. | | |
. ' Above document discloses a record carrier in the form of an optically
writable tape. When information is recorded, the surface of the tape is recurrently scanned in
a direction transverse to the longitudinal direction of the tape by a modulated laser beam
 focused at the recording surface via an optical system. The tape is then moved in longitudinal
20 direction relative to the optical system, so that a path in the l'ongitudinal‘ direction of the tape
is provided with parallel information tracks. The length of the tracks is only a fraction of the
‘width of the tape.’ To cover the entire width of the tape, paths containing paralle} tracks are
realised on the tape. Once the tape has moved a certain distance in longitudinal direction, the
recording is stopped, the tape is moved in a direction transverse to the longitudinal direction
25 over a distance slightly larger than-the length of the tracks, after which the tape is moved
back in longitudinal direction and the recording of a next path of parallel tracks is
commenced. | | |
| | In this mariner, a plurality of pafallel—an*anged paths of relatively short
~ information tracks are recorded on the tape.



15 are known from WO 91/ 04556. Above docunent

di scloses a record carrier in the formof an optically writabl e tape.
When iandWib@ﬁ is recorded, the surface of the tape is nReyBISRITEY
scanned in a direction transverse td the |ongitudinal direction of the
tape by a nodul ated | aser beam focused at the recording surface via an
optical system The twpmﬂplapem read @ut,iih iy maved tecandafro ip longitudingl difection

relative,to the tlc t al

oot ) g onk g Bl s Y 5 8 f R e I cRBHINE®, oy

The length of the trapﬁ@sou &ction! tv the kii6wh ir€dordihg lahé reading piodedurefis thae ohcepe.
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2 It is an BBjECY 1I0XhE W‘éﬂﬁon to provide a record carrier for whighen t he
tape is read out, it _is moved to, and fro inlo |tud| al. dir I on
whi 110 oescsfingpad FeaaE need Bakbemeraad 19 1oe o GG S dhe
directi The obj ectlon to the known recordi ng and
readi ng procedure is that once ~an end of one of the paths is reached

during readi ng/ r ecor dAegprdingdo tixpinvestion, this objectis dchieved in that various paths
whose diameters have partly different directions are locally overlapping and in that the tracks
of the overlapping areas of the paths are interlineated. As a result of the interlineation it is

15 not neceSsary when the drrecuon of rotation of thé tape is reversed to move the'tape in
trénsverse direction before the recording and reading can be resumed. Because the directions
of the diameters are different, the recordir_rg/rw._din_g position may move in the direction
transverse to the longitudinﬂ direction in a gradual manner, so that it becomes possible to
record a plurality of adjacent paths. _

20 An embodiment for the record carrier is charactenzed in that path
diameters establish at least one closed loop. This enables the information recorded in the

‘paths whose diameters form a loop to be read out recurrently without interruption.
- A further embodiment fdr the record carrier is characterized in that path
~ diameters establish a grid. Thrs embodirnent is advantagedus in that each time a grid point

25 (point of intersection of two diameters) is reached, a selection can be made from vanous
possibilities for a connnuauon of the reading operation, without the need for mterruptmg the
reading operation. When a program is read out (for example, an audio or video program), it
becomes simply possible to modrfy the course of the program when a grid point is passed,
which affords considerable advantages for programs with interactive applications.

30 A recording device according to the invention is characterized in that the
displacing means are arra.n_ge_d' for riisplaéing the scanning spr)t in a second direction of
displacement intersecting thé first directiorr of displacement, in that a control means is
provided for effecting a change from one to the other direction of displacement and in that
means are provided for effecting that the information tracks are realised in between

%



5 transverse direction before the. next. path can be read out or recorded.

Thi s di spl acenent of the tape i:n transverge direction is relatively
i Me- conNs UigYgneé2d’ i Ng this period-of tine no i nfornmat i ead
out or recorded. This is especially an obj3ection in the casmpﬁ&ﬁﬁ%

information is to be presented or produced as a continuous data stream

It is an infgroationdracks réalisethpriontd @ champei cfalifectiorn ofick theditettior 6f dithiacémé
recordi ng ar\gj re%di ng need not be interrupted so lLgng when an end of one of
the pat hshdSsoeen changetd poq - According to the

i nvention, this object ks ' i .
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for the rwhichhasarseterd delay for' 2 ' t dishlaedmeM i a_seconddispiBdeRicht
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W t hout ib ekt 3 f - ient for the
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grid. Thibasialip withethe aid ofithecsecogiadtiator) t hat each time a grid point 25
(point of intersection_of two dianmeters) is reached, a selection can be
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Wien a programis read out or exanpl e, an ‘auo
becombt steading deviceiabtarding totthie invehtion isochasatteized i thait ok feadingedevivedr i d

point is passed _ which affords considerabl e advant ages for_ prograns
Wi th i nt SOTERISGS means for affestiog asbange of displacement along the diametesraf - frsd saihcie
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of the first path with the diameter of the second path is reached.
A further embodiment for the reading device is characterized in.that the
20" displacing means are longitudinal displacing means for effecting longitudinal displacements
transverse to the direction of the tracks and transverse displacing means for effecting
displacements in a direction transverse to the longitudinal direction, the longitudinal
displacing means comprise a first displacement actuator which has a first delay for a
scanning spot displacement in a first displacement area and a second displacement actuator
25  which has a second delay for a scanning spot displacement in a second displacement area
smaller than the first area, and the delay of the second actuator is smaller than the delay of
the first actuator and the control means effects the change of direction of displacement
. basically with the aid of the second actuator. |
By utilizing the two actuators for the displacement in longitudinal
30 direction, an extremely fast reversal of the scanning spot displacement in longitudinal
direction can be obtained. - |
The invention will be further described below with reference to the
drawing Figures 1 to 9, in which | |

Figs. 1, 6, 7, 8 and 9 show path patterns for different embodiments for



di spl acenent intersecting the first direction of displacenent, in that a

control neans is provi ded for effecting a change fromone to the other
di recti owgsn9é3p! acenent and in that nmeans are prow%&;& fecting
that the information tracks are realisedin between

96/ 09623

PCT/ | BOtheotgeard carrier, |nforrrat|on tracks realised prior to a change of

direction once the di t as be ed.
An enbodi nent for th ﬁlggcio 5“‘8‘3%"3’%‘@@%&%&?@9 ‘Hﬁt‘gﬂ‘f s
di spl acat@rdingne tiss mvesti, taﬂdl nal displacing neans for effect| ng

| ongi t udi nal dlsplacenents 5 transverse to the direction of the tracks and
transverse displ aci n(flﬂseaﬁ@ld‘ 9 shew fdisplacament curve. spl acenents in a direction

tran versetothelo | I tudi na |sIaC|ng
rrean? conprise a firs gdlLigp 8%%8@?‘@?% g 5"4‘?‘?“5{’“6 for a
scanni ngampnacd:rdmgaoelmmvenﬁmﬁ Therpatteth sHows Sieféreficed A an@ B2'Ehch
di b B%Ers{o P %éwalycpaﬁ“&keﬁmﬁm R havs & Sonahh exval fodhespoh ”%S""é
di spl ac f a Q‘l €t wigtgtangdr ea,
and t hepgigl dgg&’ t hl?{lﬁf@nh?{ t t he
first act uator and the cont m%'lallgtE ects eégﬁtgﬁge og%laéa %lﬁBof

di spl acE‘he ttacks 1 of Ipathi Aaire yhawm fin kdiiﬂisawlﬁle)mad'uem ¢ ofpdtteBtare shown in broken

he t actuators r the | i tudi pal displacenents, it is
- posgb q#?i m@ﬂ% ig?n%m% afcisrs ehiheRathi i 41 Jhe Hiaes copnecting
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a changét ghe endsghe pathe i and Brage tolverlaplmgat'ﬁre trdcka of ithes bverteppingareas of paths
A and B are interlineated which is to say that a track belonging to path B lies in between two
. tracks belongmg to path A and vice versa.

15 Fig. 1b shows a pattern of paths whxch has a similar structure to the
pattern shown in Fig. 1a, but in which the number of paths is increased. The directions of
the paths are again determined by diameters 10 connecting the centres of the information
tracks. These diameters form a zigzag pattern. The tracks 1 of overlapping paths are again
interlineated.

20 | _ In Fig. 1b the paths over the entire length of the recorded area are partly
overlappmg It should be observed, however, that it is alnemauvely possible for these paths
to be overlappmg only at the ends and for the remaining areas of the paths not to overlap
other paths. By way of illustration Fig. 9 shows such a pattern of paths. In such a pattern of
paths it is advantageous tp_let the track pitch (distance between the tracks of the same path)

25 in the non-overl_app_ing areas of the paths be half the track pitch in the overlapping areas, so

~ that a proper information density is obtained throughout the record carrier.
- Fig. 2 .sjhov'vs by way of example a device by which the pattern shown in
Fig. 1 can be introduced on a tape-like record carrier 109 which is wouﬁd on reels 114 and
121 | | |

30 - The device shown comprises recording in&ns for recording an
information track on a part of the tape that is scanned. This part will further be referenced
by the term of scanning spot. For realising the information tracks, the scanning means
comprise an optical scanning system which recurrehtly scans a line determined by the
scanning spot and having the length of the tracks 1. This optical scanning system may be of a

»
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a displacenent along the dianeter of a second path when an intersection of
t he di aneter of the first path wi.th the:di aneter of the second path is
v eached. WO 96/09623 A further enbodi nent for therm»domgy

device is characterized in that the 20 splaci ng nmeans are | ongitudinal
di spl aci ng .neans, for effectli ngml ongi t udi nal .di spl acenents trangver se

ta the diCPFSPMARH,HPe- I, the em Wh 86 optical S¥SEmEQmprisesra lightwave
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the second actuator is sm st” act uat or
and t he acesordiog layexrof thé tapet 09t The abeording diyettimaycbé made fof di ragdiatiomsensitive

basi cal | y_wi he aid of th . . B
a1 1o gl i Bndergisal opally oafilob aner vrder i itusapsof tegadiation
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| ongi t udi nal direction can be obtai ned.

id nvent i oi9ptiFalitype: The radiation deami KRdis fecused hy tthe fasusing objective 102 to a very small
i Ej 9. | i . i . 7, 8
ool e spbr 191 b thd b8yt taver of she record carrier 109. AR'aHEx 170 off s

96/ 09623 recording surface where the radiation beam 102 4its the recording layer is shown in detail. In

PCT/ 1 B95/ 00747 the record carrier, . L
: the area 110 shown in detail the scanning spot 111 shown is caused by the radiation beam
102. '

The polygon mirror 105 has reflecting facets 108 and is rotated around an
15 axis 117 by customary driving means (not shown) which are extensively described, for
example, in United States Patent 5,171,984 (PHN 13.343) and EP-A 0 459 586, which
‘documents are deemed incorporated herein by reference. The polygon mirror 105 is
positioned relative to the lightwave 101 so that, on rotation of the polygon mirror 105 around
the axis of rotation 117, the radiation beam 102 always hits a next facet of the facets 108, so
20 that the recording layer is recurrently scanned by the scanning spot 111 and the scanning spot
111 follows a scanning path 116. |
I response to an informatibn signal fed to the lightwave 101 by an
information signal source 125, the radiation beam can be modulated in a customary fashion
for the purpose of introducing an information pattern in the scanned area.
25 The recording device shown in Fig. 2 further includes longitudinal
. displacing means for displacing the record carrier 109 relative to the optical syster in a
direction y indicated by an arrow 119 transverse to the direction of the scanning path 116.
These displ'acing means may be of a customary type which are shown diagrammatically in
Fig. 2 and wnich comprise the reels 114 and 121, driven by the motors 115 and 124, for
30 winding up the tape-like record carrier 109 which is transported in the direction y. The
recording device further includes transverse displacing means for displacing the tape 109 in a
“direction x indicated by an arrow 120 transverse to the longitudinal direction of the track
109. These transverse displacing means may comprise a motor 123 of a customary type for
effecting a transverse displacement of the tape 109 relative to the optical system, for



Figs. 2 and 4 show enbodiments for recording and readi ng devi ces

according to the invention, and Figs. 3 and 5 show
di spl acenwotoscpegzes. 5 Fi gs. | a showpcaapssidorsrn of N
paths as they nay be realised on a recor 8 carrier according to the

i nvention. The pattern shows two paths referenced A and B. Each ath -

cont ai n<SX3MPLA, hy: meansyof A displacement of tape; 108-andiona displacemenytaf the)aptical o IOt he

path w dj ~.ha .d| | . . ..| gngi t udi nal
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shown in solids whil eAtdontiol asdans 122 tontedld the @pe displacement Sy efferred1By thenes.
Reference characters. 2 and 3 denote the diangters of the &athiwi.e. th;,-
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observed, however, that it is alternatively possible Tor these paths ‘
to be owtiametsts HyioKigy 18 the ends and for the remaining areas of the paths

not to overla ! t | ke ' Fi. S ch a
pattern of palto hs. | n%@%ﬂgﬁﬁﬁeﬁeﬂ‘ &Ey%ﬁéﬁﬁhf@eadd%%alﬁggﬁ%htsdg | et
t he traciacks Gl rédlissd.aThe ind@inwes rwihible the veldcityoin the§ dirsetion # thangéd at the lehé
non- over |l appi ng areas of the paths be half the track_ pitch in the

over Fappfiige patlbg are selected suqhﬁgat the newly reajised tracksiase, lorated; ip petween fhe, tracks

t hr ough : carrier. : ) Fig. 2 shows by way
- of exanp e‘h%?’?e"@‘ﬁ‘%(?‘@;‘ whi ch the pattern shown in Fig. 1 can be

i ntroduced on a tape- Th&displacementafrSx and 8y thaytbecdontrolled imuariousrveayssbyl 14
and

means of feedforward or feedback control systems. For example, it is possible when .
information tracks of the very first path are recorded to control the velocity in the y direction
20 in response to a signal which is indicative of the track pitch of the recorded tracks. For a
detailed deséription of such a control, reference be made to European Patent Application no.
94202393.8 (PHN 14.960) or 94202394.6 (PHN 14.961) which documents are deemed
incorporated herein by reference. When the information tracks of subsequent paths are .
recorded, which paths partly overlap already recorded paths, the position of the information
25 tracks on the newly recorded path may be determined relative to the previously recorded
path. These newly recorded information tracks are to be located in between the information
tracks of the previously recorded path. The velocity in the y direction can be controlled in
response to a signal- that indicates the position of the newly recorded information tracks
relative to the information t_r.acks' of the previously recorded path, so that the newly fecorded
30 information tracks continue to be located in between the tracks of the previously recorded
path. The position of the newly recorded tracks' may be determined, for example, by
focusing two satellite beams at the tape 109, which satellite beams are focused at the edges
of the adjacent information tracks when the newly recorded track has a correct position. In
the field of optical recording systems such a positioning is also referenced three-spot track



121. 30 The devi ce shown conprises recordi ng neans for

recordi ng an I nformation track on a part of the tape that is scanned.
ghis part“)%] #rther be referenced by the term of s%g ooRPL - For
realising the information tracks, the sc@nning neans conprise an

optical scanning system which recurrently scans a“ Ihne determ ned by the
scanni nepositnirgld having the length of the tracks 1.- This optical scanning
system may be of a. WD _96/( 09623

PCT/ | B95/ 00747 ABBQ’FBHHW* f"};&‘&ﬂw the Pogition of the pewly Arrorded BpkS Bal

scannin Cﬁélgfah tar ol ygon mrror
105 andgde% Iﬁ%gi:nng J] ect ve 8?5%@3013%5,[ m lf(a)‘iﬁg y p Y9 type as
|ds customarily useg [ 'ﬂ'lhepd\{aIMgemfafangsscmtmdl medn:[dn@mcﬂlodgs fhaﬂ/substmﬂmﬂymg
evi cgs ch a.li WAVe. CO s. generat i s, f.or neratjng a
radi a o‘i‘f“ﬁé%\ms'ig gﬂ‘ q"&cff%’f‘r%ﬁ H?ghm %S?ﬂl"% P%gl?égéf' Q%Q “)?{J
mirror Wtb@% Bﬁ?di"é'l'm el fok bE%téﬁZpﬁ When he BRPRAEEhENTs b?%rsh%ntlﬁ‘e

tape 109. "The recordl ng | ayer nmay be nade atlon sensit
mat er i al FighBdire effected.othe @mtupn oﬁdisplpcetnernas Messequlgmmr thé:ecanninguence

ayer  medpoh b byed qusrcf Hsfion I Top YireoRoh BF b isiigment ot il Bels iy

102 is fﬁcmﬁfbvasseah@bfmwwﬂﬁrenhe zllm%e%fuxﬁéoﬁthéefe&lsslflﬁ'dndlﬂl e otor9y
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The pol ygpotican be eeveld. has reflecting facets 108 and is rotated around an
: - “Fig. 4 shows an embodiment for the scanning device in which the
scanning spot can be reversed considerably fastér in the y direction.

15 In this embodiment the components corresponding to those shown and
described earlier carry like reference characters. To effect the displacement Sy, the
displacing means are extended by a unit for influencing an element in the optical system, so
that the scanning spot is adjusted in the y direction. This element may consist, for example,
of the objective 107 which can be displaced in the y direction within a restricted area by

20 means of a customary-type high-speed actuator 193. However, it should be observed that
such a displacement can also be obtained with other deflection eiements which are arranged
elsewhere in the optical system and which can effect a deflection of the radiation beam 102.
In the embodiment shown in Fig. 5 the position Sy is determined by the sum of the
displacement Syl caused by the motors 115 and 124 and the displacement Sy2 caused by the

25 high-speed actuator 193. By reversing the direction of displacement, a very fast reversal can
be effected by the high-speed actuator. Fig. 5 shows by way of illustration a possible curve
of the displacements Syl and Sy2 when the direction of displacement is reversed. Fig. 6a
shows the desired displacement pattern for the displacement Sy. In the time interval between
t- and t+, the direction of displacement is reversed. Figs. 6b and 6¢c show the behaviour of

30 Syl and Sy2 along an extended time scale. The direction of displacement Syl caused by the
motors 115 and 124 is reversed relatively slowly. The difference between the desired
displacement Sy and the actual displacement Syl is compensated by the displacement Sy2
effected by the high-speed actuator. |

To obtain the displacement profiles shown in F1g 5, the device comprises



15 axis 117 by customary driving nmeans (not shown) which are extensively

descri bed for exanple, in United States Patent 5,171,984 (PHN 13. 343)
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30 wi nﬁ'éd%ﬁdé@mfd‘rﬁﬁn%ﬁeﬂdﬂﬂm& enctulatéd radiation be@mvibicthen possibie 1p vedoastitiite t he
direction vy. recordi ng deV|ce further i ncl udes trans

di splac ﬂwgmemd information imeystemary fashion by meaps, ofa detection g} s gonnected
| ndi cat %a%&%&r%%%ﬁ% ﬁég#ﬁmfel({loﬁh% A0 eI theXalifafibh BBt T he

track ese transv aci ng means nmy conprise a.notor 123‘-
of a cusicditatad by e information trikckedt i ng a transverse di splacenent of the
%ape 109 rel at ive to %gm%s st enfnng Juring the reading operatlon/ ?eeggack
tracking controls may be added to the devices. These feedback tracking controls may be of a
15 customary type as are known by the terms of .push-pull tracking and three-spot tracking.
Trackmg controls as known from prevmusly mentioned Belgian Patent Application no.
09301395 (PHN 14.671) are also apphcable :
: Fig. 6a shows a pattern of paths of information tracks 1 in which the
diameters 10 establish a closed loop. Such a pattern is advantageous in that the information
20 available in the paths may be recurrently read out without interruptions.
Fig. 6b shows an elaboration of the pattern shown in Fig. 7 in which the
whole width of the tape 109 is utilized for recording purposes. .
Fig. 7 shows a path pattern in which the diameters 10 establish a grid.
This pattern is advantageous m that each time the scanning spot reaches a
25 point of the grid, a selection can be made from various possibilities for the continuation of
the reading operation, without the need for interrupting the reading operation. When a
program is read (for example, an audio or video program), it is thus simply possible to alter

the course of the program with each passage of a point of the grid, which affords great
advantages for programs of interactive applications. The control means maythereto comprise

30 a selection means which effects a-displacement of the scanning spot in a direction determined
by the selection signal in response to a supplied selection signal Vs when the scanning spot
reaches a grid point.

F1g 8 shows dlfferent path patterns in whlch the diameters 10 establish
- grids.



‘exarrpl e, by neans of a displacenent of tape 109 and/or a displacenent of

the opti cal system For cl arlty t he- m)tor 123 is shown only
zdi agr amByhGaheessi N Fig. 2. A cont el EBaia7L 22
controls the tape di splacenent Sy ef f ect &d by the notors 115 and 124

in the direction y and the tape displacenent Sx effected by notor 123 in 5
the direction x as |s'1hmpath patteFisgshowvn in Fige. ﬁitcsﬁlmqehemnndndvtasﬂplm:ced
agai nst ved over a

' The
di st ancegbﬁ’w(nclf' Figs. 2 apg ¢ lﬂsf"ﬂggnfaastb‘f’n to the P%ﬁ%%%‘? §{’T€‘f{% “b&fbgsl drﬁB t ape
109 i s CPRérefoy SheHisplaBathéht iprofiles Sy SX Effsctddoby é ¢OREOF means 1724 oF DOP hieckl23.

In each tine interval in which the tape Is noved in the y direction over a

di st anceonly betagapteddn |snchmway that thiscanning spot ifoliows/2 line formeadaby: theedjameterso
hal f dt h,10.1s a result, the scanning spot on tape 109 w ||
be su Jeg?%tg‘e eémggﬁ%a“ﬁﬂberrent in which a zigzag-like path is
covered t hat COf r espoidithe path bﬁn&hﬂ%ﬁﬂwﬂﬁ Pegsn 6f19r8ae displidethents Sx ableadI®) er s

10 in Fig. h 'each displacenment in the

directi owversed Fweﬂre.p@ﬂap@i@ms slmmmfus 6 and 7 thesexeeversals are abruph gwhi

of "t ho pBgRe WbEeal tEutERR ot 4*%3%*%%%%%&@@?%@@%&-“@5?@&?

i N bet weethet hand, the ppath pattenpihowiﬁmm@v 8dp &dmﬁ{‘geo s in that these reversals may also
The 3b8p| acement of Sx and be controlled,in vari ous ways
0

means Oof 0§ Balsest W&Pdﬂ s)radr@erswsal Yofhe digectignsof displacsment innthe &£ dquc%pg, and
P ot CUS8iks stringeht'teLIBEAR kb fd Be Bhadd Gy R anliiidh of Ml udlishersE 0 Or e

to contro e00|t Int direc in response to a signal
whi ch i sdispldcingtmeansof t he track pitch of the recorded tracks. For a -

detail ed description such a contraol refer nce be made to Euro
Pat ent Application no. vengggeszg@mgeqm d@'PRe]

14.961) wdicdfod QesurRIN Freddif til.?eﬂﬁguon on al feaaﬁricdiﬁézelmm be%erdaeqe

When the information sequent pat hs are recorded, which
pat hd5pathoss skilled irathezrt ﬁxad;hermwrmmds mat restrictéd> toptape-like mecoird gcarriers, but that

I nformatjon. 25 .track ew ecorded at.h be d

relati ve*hﬁ)mt VR %ﬁ%g?/ t&e‘ﬁﬂr %f%gmﬁ&nz ‘i’fﬁ ﬁgﬁ record

i nf or mat tffiets! Néiﬁleﬁfsethé Inventibe testicted fo BRI appABatidictol d}fﬁ@ﬂnﬁbbﬂihg and reading
systems, but can it also be applied to different recording/reading systems, for example of a

magnetic type.

20 Finally, an observation may be made thz ae invention is described with
reference to embodiments in which two paths are partly overlapping, in which the
information tracks are located in interlineated fashion in the overlapping areas. However, the
invention is not restricted to these embodiments. Embodiments comprising three or more
6verlapping paths in which the information tracks of all these three or rnore partly

25 overlapping paths are located in interlineated fashion, are likewise possible.



tracks of the previously recorded path. The velocity in the y direction can
be controlled in response to a signal that indicates the position of

t he new ywoagesésgd | nformation tracks relative to thepchpédiRydon
tracks of the previously recorded path, ¥ that the newly recorded 30

i nformati on tracks continue to be located in between the tracks of the
previ ousCLAIMSsr ded path. The position of the newy recorded tracks
may be determ ; focusing two satellite beans at the

tape 109, which l]ite bea = are focused at the edges of the
adj acent informm ﬂ IFi Ht-he newy recorded track has a correct
position. In e e d soptical recording systens such a positioning

is also referenced three-spot track WO 96/ 09623

7 PCT/ | B95/ 00747 posi ti oni ng. _

Anot her option for deriving the position of the newy recorded tracks is
describetl in Bel gi an Rebend!catier havitg pathOWAAE 3aéh pathiad Sultabtally parallel

The advant age of afore-described recording method is that substantially no
5 i e | GaAKSShe Ba Wigth Hulengta A the direetian of e SeAcks isgrangucrse o fhe lopeitudinal

t he i nf og:.0B%:L j anal '
i er r updiiofbt thé B, chacpctBtia i chfl Vafout péis WhtRe dlkinenis hall bty
ef f ect eddifferent direetivins ane ddcally owerlappingnand in that/the teatks of thet oveelapping rardals of

scanngng spot has noyed over a distance L. The direction of the
di spl ceﬁbﬁﬂ@"ﬁ@g‘?l’\%‘e&@ﬁ@‘xim-and 121 is then reversed too. Due to the

relativejy large vol Um é&%ﬂﬁ%ﬁn@ﬁnﬁﬁn@%lcﬁrﬁﬁeﬁ%%%@aﬂ%&&

: ; S
124 and the tape 109 on the ree e reversal may be relatively ‘
s| ow whi establish at leagtoonesclosedtlodomt i ons on the velocity with which. the -

directiop of displ ace%doérﬁé}eassc Simed 1l Claim 2, characterized in that path diameters

[ 7

establish a grid. - _ .
10 4. Recording device for recording an information track at the location of a
scanning. spot on the record carrier and displacing means for displacing the record carrier
from the scanning spot in a direction of displacement transverse to a longitudinal direction of
the information ttack, characterized m that the displacing means are arranged for displacing .
the scanning spot in a second direction of displacement intersecting the first direction of
15 displacement, in that a control means is provided for effecting a change from one to the
. other direction of displacement and in that means are provided for effecting that the
information tracks arewahsed in between information tracks realised prior to a change of
direction once the _dir_e_cﬁi_m- of displacement has been changed. -
5. ~ Recording device as claimed in Claim 4, characterized in that the control
20 means is arranged for effecting displacements along a line that establishes a closed loop.
6. Recording device, characterized in that the line of track diameters
establishes a grid.
7. Recording device as claimed in Claim 4, 5 or 6, characterized in that the
displacing means are longitudinal displacing means for effecting longitudinal displacements
25 transverse to the dire;ctioxi of the tracks and transverse displacing means for effecting
displacements in a direction transverse to the longitudinal direction, the longitudinal
displacing means comprise a first displacement actuator which has a first delay for a
scanning spot displacement in a first displacement area and a second displacement actuator
which has a second delay for a scanning spot displacement in a second displacement area



751" the ‘scanni ng 33ﬂ||il|ll\||l\lll MIIHII! scanni hg spet can be rever sed

sconsi der aglo/agh@edse’ *n thety Mirfecfion. 15 pcTBbiled7i S
enbodi nent” t’he conponents corresponding ib those.shown and gescrl bed

earlier carry |like reference characters. To effect” ‘t he di spl acenent Sy, the
di spl aci smallerdhan thecfirsk areadant the delaynoft the secandfdctuatari is gmalierxthandhe délay ofie

G oot ot TR ot e kpnirbl redf SR R Mimas o ek lBbE O lelalFoer o 107

whi ch capasfangivei g@egdlogtﬁglwn@lhéﬁgﬁ,kon wthin a restricted area by 20

means of a cuStomary-type high-speed actuator 193. However, it shoul d be

obser ved8t hat sudi@aémmdspj ca forreading-paths efoinformation tracks on airecarder

defl ection .el enepts whic arranged el sewher e optical stem
O i oftoet THadthg st for feSaitt AHEF ot the rebord Bl Sondled Fa SBlnnirg spp 0
embodi Nefle rebsrdreatrier, IpasmBnihEenms ifér pokitidhinga Aexcinforiation Yratk of thepath ohhe
di spl acenent Syl caused by the motors 115 and 124 and the di Zitl)l acement Sy2

caused bthetseanming spgtywhighcpositioning,meansicomprisg displacing spéacingothe of

i 51! 2CClRAts oRrLe b al BRlanke VAORlint Aermined B5 16 hﬁﬁqgg &vo&e*ﬁ thé glmspeed

actuator. ratirona possi curve
di spl acemmer&dd inntatShe redibng dmmwmpﬁseormeahs forseffextingrarchange ofever sed

Flg shovvs t he desired spl ac ern for the dj.splacepent
107, displagerae ﬁée,wap acncie & Brst Toth (i Bplacement flongc e Giarbeter of &

d| spl acegRoh r mlgé&ﬁr, Bﬂ,gﬁg and
Sy2 al ong an géme‘ﬁ ed time scale. ﬁ I rection of“%ﬂg tggg%éﬁrﬁm%%lo@ghsed

by the secondrpathrls rédchednd 124 is rev_er sed relatively sI owmy. The
D e AL
the hi ghnfh&?seéb 448 selection mean for a hne to be TolcwEdedt indtifts di wRichageent
profil es shown Fig. 5, evi ce r%prl ses
15 predetermmed spot on the record carrier relanve to the recording means corresponds to a
point of intersection of two path diameters.
10. Reading device as claimed in Claim 8 or 9, characterized in that the
displacing means are longitudinal displacing means for effecting longitudinal displacements
transverse to the direction of the tracks and transverse displacing means for effecting
20 displacements in a direction transverse to the longitudinal direction, the longitudinal
displacing means comprise a first displacement actuator which has a first delay for a
scanning spot displacement in a first displacement area and a second displacement actuator
which has a second delay for a scanning spot displacement in a second displacement area
smaller than the first area, and the delay of the second actuator is smaller than the delay of
25 the first actuator and the control means effects the change of direction of displacement

basically with the aid of the second actuator.



WO 96/ 09623 . 8

PCT/ 1 B95/ 00747 a control neans 194 which to this end drives the notors
115 and 12¢,qgusbebdde actuator 193 in a customary fashi on.pciinsegesrsr ol
means 194 |ikew se controls the notor 123 to effect the di spl acenent of
the scanning spot Sx in the x dlrectlon‘]i Is showmn in Fig. |Ib.

The devices shown in Figs. 2 and 4 may

be used for reading the 5
i nformati on. The information can be read by letting the scanning spot on

the tape follow the lines prescribed by the dianeters, under the
control of the control neans 122 or 194 for the

respecti ve enbodi nents
of Fig. 2 and Fig. 4. radi ati on beam 102 tQen scans the I nf tion
tracks 1 during which Ogeration the peamis no@il ated in accordanc th
t he recorded infor tlon Fro S nndulated radi ati on beamit” is then
possible to reconstit 210 the r cu I on
by nmeans of a detecti ircuit 200 cgnnected to a detector if ed
into the |ightuwaye. 10Laanhi ch{.d.er_e —datects the—radiatiron—ieam
modul ated by tHBELERformation brackEe———4—— —fFe dbtain an
‘- Y P N TR ol o e .
accurate tracki-A§=during the feadj —H r——tradki ng
controls may be— ed to the devi ' contjirol s may
be of a 15 cust: Lury type as| are -purl |t racking
and t hree-spot Ki ng. Tr ac ] apwa-dF-ompr e\i ousl y
ment i oned Belmiam at ent Appl ) cat) GR+RO-+==--~+ SO - -14. 673) are
al so appli cabl e--I:_- -~1=--ti--4oe-showsiw-patterin of| pat hs of
information traeks=<1 in which|thel =g3=: refitrst0-rhi=rhlitsh la cljosed
| oop. Such a patgern is advantageln=jﬂv “mr'ﬂhr'jgfﬁ rHan- A0 . qvail abl e
In the paths maythe-recurrent]y rea‘i*;4rﬁ7f"u'i"+'F' »-"-f_:'_;rT_f%g;,,‘Jt::f §:r_n- _
Fig. 6b shows a.a..é.l.'aboration of  t he EE B A dRo WA O A—whilch t he
whol e wi dth of & fape 109 i ut| +EEd—tor—tdeor :'l_w _}gr_;[&usgsm : |
Fig. 7 shows a A _pattern i p whj ehtherdtopd et iRrestagdiisia |gri d.
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“This pattern is advantageous in that each tine the scanning spot reaches a
25 point of the grid, a selection can be made from vari ous possibilities

«or the cwdemgadsi on of t he readi ng operation, w thoutpdinsoseedr f or
interrupting the reading operation. Wen a programis read (for
exanpl e, an audi o or video program, 2 thus sinply possible to alter
the course of the programw th each pa s’ge of a point of the grid, which
af fords great advant ages for prograns of interactive applications. The.
control nmeans nmay ere _ bf fects a
di spl acenent of thelscanning spot 1n a direction flet %m ned by the
sel ection si qnal i h{rgsponse to suppl i ed sel ect i gnal Men t he
scanni ng spot reaghes a gri nt———- Fig. 8
shows dlfferEIT path phtte ' 31%i a_rgers 10 é§Fa-BT}i ph
grids. 6/ 09¢23 M4
PCT/ | B95/ 00747 122 ‘ he path patterns shO\}vn |n Figs. 6
to 8 may be recorded by t shown in Figs. @ndi4 impimlar
fashion to the path patte sho Lll s. la and |b. , the
di spl acenent profiles Sy aNg] Sx effec tHd0contro n's ¢1¢ 194
need only bel ﬂdapt q9gf n h a way t g scan 0 |1 a
l'ine formed by] ters 5 TO~Qf the | r efly b
In the path papterns spown n _E gs. 6 y ¥cermen § SO
reversed. For e_path patter sho i ¥ and/7 these r nei S are
abrupt, which pos nt engnt sf on ndw df K he
transverse di S| ' angg? t 120
125 107
~ 116
108 ' r
117 | "o
105 ] m
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Yot her hand,

e r enstpgonitzg”

di spl aci ng neans.

| ace

ment

the path pattern shown in Fig. 8 is advantageous in that these
reversals may also 10 be realised wth a gradual
in the x direction,
to be posed on the bandmndth of the transverse

of the

YeThgsRosk | ngent

reversm
and

The invention is explained with

reference to an optical recording/readi devi ce for recordi ng/reading
information on a tape-like record carrier? It will be obvious to 15 those
skilled in the ' 1 i ke record
carriers, but that TNis tnventton canm atso pe applied to diff ferent
record carriers,| fpr anple, dis¢-1ike record EBrriers. hﬁither IS
the invention repgtfifpt@d to the application to ¢ptical. recerding and
readi ng syst efrs ut can it IlS'O"bE‘?rpp'I'i"eq to differgmm
recordi ng/ reppdl Nng syste SRATRLe cdtyde] 20
Finally, an pbservation rr ‘i i nven23’on i s dedcfibed with
reference to enbodlnent re partly overla ping, in
whi ch t he .“. f=rrErt— nated in |nterllq??te ﬁzhon in
t he overlappinﬂqareas. |nvent|on IS not (e i
these enbodi nerts. | Embodi Uy t hr eggor nore TreNaPRI Ng
pat hs in which the]infor " J‘:.t ese threge t\Ny 25
over | appi ng paths pre | oCdted i terlineat e TashiQn %
possi bl e. | WO 96/ 09623 A _116 y i
PCT/ | B95/ 00747 CLAI NB: ) ’ ' ””l
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1. Record carrier having paths while each path has
substantially parall el tracks the path wwdth in Iength and the
sdirectio f E tracks is transverse to the | ongitudi nal Jos$ction
of the pa 96}0 &?act erized in that various paths whose di arlr’eCtTers ave

partly different directions are4 all'y overlapping and in that the

tracks of the overlapping areas of j paths are interlineated. 2.

Record carrier as clained in Cdaiml, haracterl zed in that path diameters
establish at | east one cl osed | oop. ' Record carrier
as claimed in Claim2, characterized in that path di aneters establish
agrid. 10 4. Recor di ng deV| ce for recording an

information track at t | ocation of a Sscanni ng spot on theagcord
carrier and displacin ans for displaci nd. the record carrier from

the scanning spot in mrecti A,
| ongi tudi nal directio the information track, characterj &2 I n that
t he di spl aci ng neans i bg_spot in
a second directi tion of 15
di spl acenent, im. a change
fromone to the = | OF i t grEQNS are
provi ded for eff€ it e —arE-edl Tsed in
bet ween i nf or maf 1 tracks reqlisedzp .1.w,. T Thppgeigtoi——direction
once the directi di spl acement I _5Trm%ngﬁr:‘:r;::ﬁ—‘.
Recordi ng devi ce& O ai-MI—CRarag o Fedigri-sHat tlhe control
20 neans is ark ed for effectingyH-SPradcepai-F-pt-argr-artt ne |t hat
est abl i shessa_et+dsied | oop. 6.-=f=bmfte=f—t-—t-tRe r:dtup__devi ce,
characteri Zéd rfithat the |i ne of -teabicriitametiare-t-—r=teerini i dhes a grid.
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®7. Recording device as clained in Cdaim4, 5 or 6,
.characterized in that the di spl aci ng neans are |ongitudi nal displacing
:means forwebkpasgas ng | ongi tudi nal di spl acenents 25 transvepggriskoofa
‘direction of the tracks and transverse di splacing nmeans for effecting

di spl acenents in a direction transver the | ongitudinal direction, the
| ongi t udi nal di spl aci ng neans coZi/?ge a first displacenent actuator

which has a first dela 0for a sganni ng spot displacenent in a first

di spl acenent area and second displ%cenent act uat or whi ch has . a
second del ay— Or—a SC gsSpot—dtspacenent—rmr—a—second—dirspracement area
WD 96/ 09623 ;z PCT/ | B95/ 00747 smal | er than
the first a g:actuator is smaller thap the
del ay of glont rol neans effects thefjchange
of direction with the aid of the segond
‘actuator. #evi ce for readi ng pat hsjof

. . t .
i nformation r,” reading neans for reading an

area of thejrecord carrler | ocat edlat a scanni ng spot on the record
carrier, popitionilhg neans for posTQ|on|ng a next information trackj of the

path on t he scanni ng spot, h positioning means conprise di{splacing
means for dj splacing the record carrier in accordance with a I} ne
determ ned py the dianeter of one of the paths, characterized | n that

t he readi ngjdevice conprises neans for effecting a change of 10
di spl acenen§ along the dianeter of a first path to a displacenent along the

di aneter of ja second path when an intersection of the dianeter|of the
first path with the dianeter of the second path is reached.
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(57) Abstract

A tape-like record carrier (109) is disclosed which comprises paths (A, B). Each path (A, B) contains substantially parallel tracks (1)
the path width (1s) in length and the direction of the tracks is transverse to the longitudinal direction of the path (A, B). The diameters
(10) of the paths have various directions. The ends of the paths (1) are overlapping. In these overlapping areas the tracks (1) belonging to
the various paths are positioned in interlineated manner. Said record carrier (109) is advantageous in that no time is lost during recording
or reading when a path is changed. Furthermore, a recording and reading device is disclosed which are applicable in combination with the
record carrier.




