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In all these systems, arrangements must be made
to ensure a correct radial monitoring of the tracks on
recording and/or on reading, and first of all these

25 tracks must be created in one manner or another.

In the simplest systems, reliance is placed on
the precision of the components for advancing the record-
ing head in order to create these tracks at the same time
as the recording of the information, the tracks being

30 defined simply by the presence of this information. In

the course of reading, information recorded, for example,

‘in the form of microreliefs interferes with a reading

beam focused in the plane of the recording face of the

disc. The movement of these microreliefs under the

35 focusing spot modulates the beam and this modulation is

' detected by means of photoelectric cells converting the

variations of light intensity into electrical signals.

These electrical signals may be likewise utilized for the
purpose of monitoring tracks.




The process which has just been described re- quires that the advance of
the recording head nust exhibit a very great nechanical stability, this
Jeing so in order to prevent a situation in which two successive 5
grocwes overlap or at |east are poorly dlacer nible in the course of
readi ng. For the purpose of inproving the®system which has just been
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auxiliary |ayer g variant o rior art, the prerecorded
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tion of the carrier, the tracks are materially represen-

20 ted in the form of a smooth groove created in an
auxiliary layer of this carrier. These tracks may be
detected, even in the absence of any recording of infor-
mation, this recording being carried out in a subsequent
phase in a photosensitive or thermosensitive layer in

25 contact with the auxiliary layer.

o/ In a preferred variant of the prior art, the
prerecorded tracks may coincide with the regions in which
the information is recorded. A so-called single-~track
system is then obtained. '

30 In other processes, the prerecorded track or
tracks are distinct from the tracks along which the
.information is recorded. So-called two-track or multi-
track systems are then obtained.

The principal disadvantage of the process which

35 = has Jjust been described is that it does not permit a
maximum recording density, since it requires, at a

minimum, a prerecorded supplementary track for a pre-
recorded information track. Moreover, it requires the use
of two beams, one for the radial monitoring of the



‘prerecorded track and the other for the witing or the reading of
information on the track intended for recording. The carriers of the
so-called single-track type, 5 " conprising a prerecording, are not fr¢ge
¥rag di sadvant- ages either. They general#y_requjre the use of two beans
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constituted solely by discrete elements or "flags"
distributed along the tracks. _
Performed in accordance with a plurality of
variants, the prerecording consists of a succession of
non-adjoining discrete elements materially representing
the middle axis of the tracks. The spatial distribution
of these discrete elements may or may not be uniform.
According to a first variant, each discrete element
consists of a smooth track section. According to a second
variant, each discrete element comprises a plurality of
sections defining a particular code. According to other
variants, each element comprises one or more portions
offset in relation to the middle axis. Finally, each one
of #he'prerecording elements may itself be preceded by an
auxiliary prerecording element used for the purposes of
synchronization. The track monitoring device comprises
photodetector means, measurement circuits comprising, for
example, sampler-biockers or memory integrator circuits,
and sampling circuits. A track radial monitoring error
signal is formed from the development of the signals
detected in the course of successive passages in an il-
luminated area of the surface of the disc by a track

>



‘moni toring spot. In addition to the correct radial nonitoring ensured
preferably by the process which has just been recalled, a second
requi renent associated with the 5° reading or the witing of infor
on anp optical carrier concerns the focusing of the |ight energy beans
are used. These beans nust be focused orr #he carrier in a spot which
permanently nonitor the possible fluctuations of |evel of the tracks.
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ally representing the tracks, for example in the form of

20 a smooth groove.

In the circumstances, the same difficulties are
encountered as previously stated in rélation to the
radial monitoring. -

It has also been proposed to utilize the same

. 25 prerecording discrete elements, in their variants com-
N prising sections offset in relation to the middle axis of
the tracks, in order thus to ensure the focusing.

Although this process dissociates the focusing
from the content of the recorded information, the ac-

30 cidental disturbances of the structure of the prerecord-
ing elements do however play a part in the quality of the
focusing, even though this part is no longer decisive.
Moreover, the quality of the focusing is influenced by
possible signal losses due to the transient non-detection

35 of these elements or "drop-outs" according to the well-
known English expression, this being so for wvarious
reasons associated with the quality of the carrier and/or
the optoelectronic means for detections of the prerecord-
ing elements.



‘di sadvantages of the prior art. To do this, there are formed al ong the
tracks of- the areas free fromall recordings, including any in the for
(SIC) of pre- 5 recordi ng discrete elenents or of snooth track sectfi ofi§/
‘as {hey have just been recalled. Accordingly, these areas consist of b az

zones of the surface of the disc. Now, Tt ghas been found experinental |
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description  gaf-rdfifhe (ObEreBe Fbddbifd SEWAidht ndigiH Heanintls are
a reference surface, from the detection of these blank
areas with the aid of optoelectronic detecting means.

20 The subject of the invention is thus an informa-
tion carrier comprising prerecorded patterns disposed in
a reference surface, a smooth part of which completely
surrounds each of said patterns; said patterns materially
representing, in the form of elements, adjacent tracks

25 having a regqular spacing; each of said track elements

p being subdivided into non-adjoining areas reserved for.
the storage of the data aind separated from each other by
intermediate areas solely containing prerecorded pat-
terns, characterized in that said smooth part encloses

30 portions distributed along any one of said track ele-
ments; said portions being capable of containing entirely
a circular contour line centred on the middle axis of the
corresponding track element and the diameter of which
corresponds approximately to said spacing.

35 The subject of the invention is also an optical
device for focusing a light energy beam utilizing this
information carrier. )

The invention will be better understood and other
features will appear with the aid of the _descriptioﬁ



‘attached and in which: Figure | represents a disc of the prior art and a
device for track nonitoring and for focusing a beamon 5 such a disc;
Figures 2 and 3 represent a disc prerecording according to a plurality /6
hodifi ed enbodi nents; Figure 4 is an exa | e of encoding of the infor-
mation on a disc whi ch can be used by the process of the 10 i nvent
according to a first embodinent; Figure 5 is an electrical diagram of
focusi ng devi cehigh ERBLewsat aiithn nefenance tatthebhEignres: whigh ares et

7 illustrate ta\@tg@ﬂéalgﬂdeﬂﬁoﬁhicﬁ?nt-s of the configuration of a d| sc in a
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devi ce fgrdf ?Ca'ééﬂﬁ?iﬁgatéy]@t nitzﬁéliti:?ﬂtﬁadiﬂi@df@xﬁb&dhﬁéﬁtf? . of
prerecorde ype, i usef u 0 reca i NCi co i.tut,v

el eqents of an optlcal TGUEBnT £ 47 ?’éc?ﬁ?ﬁ'?%eac% &gﬂﬁr‘?&s%

carriers, espema\aibgt onraidisciwhidie dam rhe)fus:bttd:y Vither [prowresize q*ﬁaa:heand 30
Wi tteny pti ca#“y?ngigﬂrgc&o{:&gﬁgsegté \/\% iﬂé‘nfar rier 5 of the
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Figure 8 is an electrical diagram of a focusing
device for implementation of this first embodiment;
Figures 9 and 10 represent in detail optoelec-
tronic components which can be used in the two
20 embodiments;
Figure 11 is a diagram to explain the operation
of the device of the invention according to the second
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mode.
As the invention relates to a process and a
25 device for focusing in a system utilizing an information
N carrier of prerecorded type, it is useful to recall the

principal constitutive elements of an optical system for
recording and/or reading information carriers, especially
carriers in the form of discs which can be read and
30 written optically. |
Figure 1 represents an information carrier 5 of
the prior art in the form of a circular disc which can
rotate in a plane XOY about an axis parallel to the third
axis of a reference coordinate system XYZ. The lower face
35 of this disc is in this case assumed to be smooth; the
upper face, which is parallel to it, is likewise smooth,
but comprises a prerecorded track 7 in the form of a
smooth track, the substantially constant width of which
is of the order of or less than one micrometre.



‘inscribing information at a determ ned point of one of the smooth tracks
whi ch are inscribed in advance, or to read information inscribed at any
,p0|nt of this track. 5 The disc, for exanple of a dianeter of
‘approxi‘mately 30 cm is given a rotatlonal novenent conmuni cated by a/drive
notor solid with the frane of the optical 7recordi ng-readi ng system |Ifn.
enbodi nent, the device for access to a predeterm ned track of the diqc
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5. This disc is glvenar the arrow
6. The obj ecti%eurpest@f light energy, as is ln.kewise known, comprise

laser gources, for example He Ne gas lasers or semicon-

20 ductor lasers. The gas lasers deliver a polarized paral-
lel beam, the cross-section of which is very small. The
laser beam must be enlarged in such a manner as to cover
the entrance pupil of the objective, this taking place
irrespective of the position of the objective along the

25 optical axis. In order to meet this requirement, it has

£\ been proposed in French Patent Application FR-A-
2,462,758, to intercalate between the sources of light
energy and the movable recording-reading head an optical
system of afocal type. ’

30 For the reading, a parallel laser beam f, produced
by a laser source (not represented in Figure 1) is
-enlarged by means of an afocal system, the magnification
of which is such that the emergent beam, which is like-
wise parallel, covers the entrance pupil of the objective

35 O,. The mirror M, deflects the rays propagating parallel
to a direction parallel to the axis OX along a direction
substantially parallel to the axis 0Z. The objective O,
focuses the reading beam at the point 3 on the informa-
tion carrier disc 5. This disc is given a rotational



‘mrror are solid with a novable unit constituting the recordi ng-reading
head. The advance of thi's novabl e assenbly may be obtai ned by any known
Jreans. 5 Use is then nade of the same afocal systemfor the
‘resgrding beam[err], this having been previously nodu- |ated. In order
differentiate the read| ng and record- i‘hgsesT)ots on the disc, the recordi
beam [err] is very slightly inclined in relation to the readi ng beam [fer
in 10 s uc movewenie syl ized Byctherarcow(6 i the ebjeditiyebaad thel he

entrance pUbl inilrdsa Pl E1EUE Wit & Ymbvabled it (et Led 105 EhE
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thefoc? of the objeg}ive, ewrltlng %pg:th? f ocus %%%the%ﬁl t 4 For
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the form of cdieemedarding beagi riGle eShiihhyvmg beenaprawn.obalmmedual | y
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| esg st han t he idignBP@ES oP™ HEhe | gECspdthe aﬁﬁc?ﬁ@éﬁgepéﬁﬁ‘ntf& a¥% EGEXr at ed
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W th regard t @1 Hehe eentldangeppupelobft H:éledlézjemve is heerysdlimited of

the sensi {1 ve dry Andioak Y ok 119 P HiQRehr?Ehel1 8 BimBnE Bk

the- intensity q I's nmpdul a for an electrical nal
wheh cast el | atiighsbeam in; khe, S ourss, é’fveﬂflrﬁ?’eﬂor displacemrenfepef th@ upon
tT Ee appl i cati qreadhi Tb eemxbwéun:haﬁli irregpectdvel &£ othd moslsn{:mﬁabfpnd

e|n poratlon eln t t Sj.qn catrie
out, endi n Sﬁ’jﬁ?@lﬁrﬁ akr;ﬁgaégtl%%l 1[%)’&1% %{P (Wg ’%ﬁ'i‘s_geb B8Rt | on,
or by any nDdefQﬁumm n@:%amm of thepehiechiva. nEheayeithngdegoby

pul ses; the i NfOreg«LY Y @l Doint (& eIf be, directly, the nodul ating

signal. In order to detect the readin !9 gms reflec eg
For the recordirng of numerica ata, the tracks

7 are disposed preferably in the form of concentric

to

20 circles. They may or may not be materially represented
before any inscription of data by a prerecording in the
form of "smooth" grooves. The width of the track elements
is chosen to be slightly less than the diameter of the
light spot, and these elements are separated by inter-

25 track zones, the width of which is slightly greater than
- © the width of the track. The uppér surface of the carrier
receives a thin layer which is suitable for the inscrip-
tion by a thermo-optical process.
With regard to the recording phase of the disc,

30 the insolation of the sensitive layer used for the
inscription is carried out by a spot 4, the intensity of
which is modulated, for example, by an electrical signal
with castellations of widths which are variable or
constant depending upon the applications which constitute

35 the carrier of the information. The incorporation of the
information in the modulating signal is carried out,
depending upon the particular case, by frequency or phase
modulation, or by any mode of éncoding capable of supply-
ing a message encoded by pulses; the information may also



by the disc, there is interposed, for exanple, a sem - transparent plate
[err] along the path of the beamfl. The 5 reflected beamis then sen
towards photodetector and signal processing nmeans which can deliver, on
‘one_hand, an error signal [err] which pernmits the control of the notor
deternmining the position of the mirror fe?rf, thus achieving a radial
sl aving, and on the other hand, an 10 error signal e which permt
control of thdt=elf bespldikrestly ! tthemoriiliataind s(igmal,. t hus achi evin
focusi ng sl aving. The o LN I del | | I
representative of the &e‘?g@é*nggﬁ?%%%g% &gﬁeoridéeéé&%%&tﬁégﬁg rgﬁ%lcg‘ceq n
fact, in. the pueke discphetherendst igrtenpossdoncinr exampled ansemd-tracks

7, a signal S(gpandpd@sft §Tatd rézeaﬂdwg moeaéﬁl b8f ghbY bl &Gt sThee tine
variatiaqns of the signal. recorded on the track. zltcﬂpe”ﬁ vvr‘%ltln%ﬁhase, t he
readi ng beam [‘ﬁﬁe‘?’%f?bgeéﬂ is then sent,dowe PRt Qe teStPTgaB¢ eans
of the pre- rexigmhhgprooésaipgaimeanse wisieth fecant deljwemrgsemfthe®noneri ng,
in real time, WQlndhegy '%ﬂc{%té%hap“ & %i%‘ii‘?%%u‘lftsb%h@gcbﬁ%%ieﬂfoghe

moni toring" according to the Engl'i sh éxpression in current uSe. 2

I n @_pref er r edokRT aht derermining okhar posikiopr efetbedmMigresedhs othBsr poses
of radial nonigeHidiging &' 28@1add d1aviiy,f Cdfd Obndithel Wtthed CRBAAS @h
"flags", 71 which along defing the m ddl e.gmé of thg tiac% %ﬁ be .gl bowed.
This trHk is SHRARIHTERt ¢ (a¥D1¢R\ PREM E aFRe sgontrol (of hEhegol,
rotation of tleplidcwitthe that ickijeditivet rOBut(isie)of thuse guleiencingled

el ement s nust = fd to satisfy the SHANNON criterion: typically
on a disc havifrligmgé{(ﬁ%née]fqe‘rﬁ%? 30 cm a ring of which havi ng a wdth of 8

chf epresents the usefThe rREefeRsing rmeansgsalso dabivernat signaloSito
tracks are avaptesdrtatife OFtHOH¥dRA Gnfldimadidny relcordedlon dae

These 995 dMILL, 3°%Rer?, | ThCTEIRE Lahebls P BhE ARRARREE ho |
anong ot hers cdldmemss 7 redeiridedngon hehei dobtacksi 3,702 oBignadksS (k nl dsg
which the infordmdipdy "By PEadLhG! IGHichASfaithfully reflects the time
~ variations of the signal recorded on the track.
In the writing phase, the reading beam f, may be
20 used to ensure the radial slaving by means of the pre-
recording, but may also be used for the purpose of
monitoring, in real time, of the information in the
course of being recorded or "monitoring" according to the
English expression in current use.
._ 25 In a preferred variant of the prior art, the
A prerecording used for purposes of radial monitoring is
presented in the form of discrete elements or "flags" 71
which alone define the middle axis of the track to be
followed. This track is therefore virtual. Having regard
30 "to the speed of rotation of the disc, the spatial dis-
tribution of these prerecorded elements must be suf-
ficient to satisfy the SHANNON criterion: typically on a
disc having a diameter of 30 cm, a ring of which having
a width of 8 cm represents the useful recording area,
35 | approximately 40,000 tracks are available and each
comprise of the order of 3,500 flags. _
These flags delimit areas 72 intended 'for the
recording of useful information data. '
Figure 2 illustrates an illustrative embodiment




‘has just been recalled, between two identical flags 71 there exists an
72 intended for the recording of 5 useful information data. The
direction of rotation of the disc has been represented by the arrow R iy
Figuwe 2. It nust indeed be understood ttlt the track 7 represented inftt
figure is a virtual track, the niddle axi's 70 of which represents the ifdea
pat h whi ch shoul d 10 be followed by a witing beam It may, howevers
be naterial | y 3M9Ebhexs | of cElags n7hp%¢f-%%{-’i%n§h%ymhdd%‘ﬁoé¥hs ijo@‘ie
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sawngot i ed framthe,detectjop,of t ags
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sub- sequently W | t| ng beam a t rack- noni t or | ng Si
generated in tdf?é% Q%dqemmtedrm Fdigh aprgw &éé’e?é%’dfec He si gnal s

EUSt however, store tige ﬁﬁﬁﬁurmae&al (hdllﬂﬂdéif]i@téd)dfethla’lterﬂlﬁ 'eiéémw n%

et ween two successw a ags _in the,area,i m pate t he

t r ack- noni t or i1 %%@% gﬁ’r?g%"\r e 48 n?e?ft"ﬂ):ﬁ‘a‘i 15""'3‘:51‘ g 55%
signal may be ajedijcl-tm of ovhic¢le deprespmesithé idealipath whashr suoaﬂ.dt hese
two ingtants. gd iep1howed Sﬁyne‘aceﬁ:?i‘{:ing' bddm ) S 1¢eShafd HOWRA,A b

information only I n the usef area /2 [ocated between fwo successi ve fl ags
71, to inhibi® wwlﬂa ngFepFesented, 1iphfeErRiRT aRRLIcaligns | b¥si fuat ed
in the area il1smoct edgbyordebeforenretysrdindeinli thei nyeag oM berngen the

fl dth t] .t | bg, { l, ted if
thebe 11ags ar P, SO0pHEE0. B, BBk TRty S1eind g EhachEnbrdy "
sel ectively 3thead will fbeaderived fromstheidetecthion of bheodbdgsufz!m emen--
tary symchronigat tEHcchﬁBm.Ebﬂﬁhﬁu%nééﬂélshh%ﬁs WIEL Obe! NS PSR bithi T es.

Each flag 71 is divid ral it ¢ctjons 7 711 engt hs
and the spati &% RALRT | Cgll?ﬂac}gr of-R t%x 1‘fﬁlﬁbf| é’"&%de'mﬁ’bh b@rm ts
t he identificgprearecsrded I@meemtmml andve LbéYow the focusing spot of

a reading beam or, as will likewise be detailed sub-

sequently, the writing beam, a track-monitoring signal
20 may be generated in the conventional manner. The means
for processing the signals must, however, store the
measurement during the time interval elapsing between two
successive passages of flags in the area illuminated by
the track-monitoring spot. According to the invention,
25 the slaving signal may be deduced from the development of
o/ the signal measured at these two instants.

It is likewise necessary, if it is desired to
record information only in the useful area 72 located
between two successive flags 71, to inhibit the writing

30 beam when one of these flags is situated in the area
illuminated by the writing spot.' the discrimination
between the flags and the information recorded between
two flags may be facilitated if these flags are given a
structure which permits them to be identified selectively

35 or if each flag is associated with an encoded supplemen-~
tary synchronization flag.

Figure 2 illustrates one of these possibilities.
Each flag 71 is divided into a plurality of sections 710,
711, the lengths and the spatial distribution of which



‘I'n order to inprove the quality of the radial slaving, it is |ikew se kndwn
to wobble the nonitoring 5 beam while inprinting on it a slight ;
Joscillation at fixed frequency on either S|de of the mddle axis of th
‘track. It is possible to create this wob i n anot her manner by nea
patterns which are asymetric in relatio ]to the axis 70 of the nonitofin
To do this, each flag 10 conprises not only one or nore possible

sections cent reRELRe thcoderhichiremitsthe ddentiddf iicatiion iofg & fdag art
of the flag, britled SO LMeidhitP re ot her sections offset in relation to this

m ddl e axis. In a variant the rrplest one,.illus t ed gure
3, afirst flag 71 con%? grdex é’ctW‘?‘ﬁ) EbR L'ld% H%PnT'éﬁl Fady;

the track 70 asbhwingcohtl dectlikewise Gmowrseto twobbkel the ubuﬂtn&'m)gl s
The fol lgw ng JK@@ g@ml :%qﬁ ik

the m dd?e amgsé? anciLé S cozﬁ' ide |o;§iE {)i%}?# 1ﬁnTh O]'g(?q:e%tl&% ght of
the axis. Thi sSEXQAReRAY Ap either o T'ﬁbeslph@@% ek sudh thee tyrcke
sections and the oxigogdiwie ttlfte df@éﬂe itshiGf v&dtmnrx@erupfan%t&leachla%eef the

wi dt h of the nltorln pot... I n other varlants I gh are i, lustrated,
25 \_ each fl %é ?t?%tr}b‘r@ W@g: Fﬁg- iﬁd one
section offsetth@ alxesrﬂghtofl thﬂhauomsl:aissxg.edrosda r‘lﬂucs,dlegch flag

conf | 9Ug 1 O el O lof Pk or %@%&ﬁl&%@&&%@%@h&@@ef'ags

71, 71' 1s pre orm I'i kKew se pOSSI
make use, at |¥hst ?f‘“’e@le%ﬁi‘%rqfarﬂl? drragky &hdy dadicatiing ther sta:
flags to generst er.lweﬂsaqpabu{:eausovxbnéhorslnaeee&eaer tseceri&heeotfffeeﬁ:orrect

focu5| ng of the S for e ration the, tracks on a determ ned plane of
di sc. 35 Pé)iatlon(ﬁcg ﬂéﬁy‘“ ‘ﬁ‘llfe e #%4%corded el enents 71 as wel | as,

rmreover t he recordi n@lcervespem!tl,ng:heo sh!pleﬁtorm,tmhustratdddbyn the .

ar eas 71?5 ar € pf Geed't3 rﬁ]tftlﬁ'sftoﬁff[hpf &!'é&ﬂ:w??é‘éé’ o A0 %%bh' ve
| ayer, 1n hoIIo or i re ue eve S are t
defi ned, - eb‘&?—ﬁ’@lﬂoéﬁﬁl ‘éffBFeoﬁé'aFE BQ éﬁfinél gereng Fﬁcﬁ'-ﬁ-émpl ane

defined by the7]$1ud asff <t tee thepteffecofl thiyedxd. (R following flag
' 71’ likewise comprises a first section 710 centred on the
middle axis 70 and a second section 711-D offset to the

20 right of the axis. This succession is repeated. The
spacing between the offset sections and the axis 70 of
the track is of the order of a fraction of the width of
the monitoring spot. _

In other variants, which are not illustrated,

: 25 each flag comprises at least one section offset to the
N\ left and one section offset to the right.

If what is desired is a recording configuration
in the form of a block, the spatial distribution of the
flags 71, 71’ is preferably uniform. -

30 It is likewise possible to make use, at least if
certain variants of flags are utilized, of these flags to
.generate the signal ¢’ which is necessary to ensure the
correct fdcusing of the spot for exploration of the
tracks on a determined plane of the disc.

-35 Generally, the prerecorded elements 71 as well
as, moreover, the recording corresponding to the informa-
tion recorded in the areas 72, are present in the form of
disturbances of the thermosensitive layer, in hollows or
in humps. Most frequently, two levels are thus defined,



thernosensitive material before any recording, that is to say likewi se with
the plane of the inter-track areas. One 5 of the logic states "1" or
.0" is associated with these two levels. In the single-track systens of
older prior art, the signal [err] is di_styuy bed by the reading of the

i nformati on recorded, even if the tracks e provided 10  with
prerecorded snmpoth grooves. In fact, the subsequent recor.dl ng of

i nf or mat i on datta ReIME Rossdiblienifon ene terkbe moingidentextidihs thet pianet he .

n s - -LEack ar eas
prerecorded ardefinedtbg themsafrfacened uy %}g{%ﬁ%%‘-‘;et}%% bt Eﬁ‘ﬁ ects

d even, Jj ene, cases, .reverse it. ] .
ﬁgy Imeelgd ;/o cadsﬂtéésﬁﬁ(%gecfgs?y%‘c‘ﬁ &ﬁ%‘%%ﬁf%ﬁeﬁ%r% ‘E%?g’s,‘?%yiﬂb’%ﬂst ke
obj ective [errday Aikewigle stidhptbecpiané ofetlps iinrterr-ttrdek memr.e?ﬁecent ,
whi ch caopsi st 4 C i, N, fegusing.gh the : tjion,o e
re::orde?dat a,%fbru?\%tur iaF‘ a%tc:i%?ngsang 2%9 6 i%gggﬁggé#g#éat mj@gi 5”8?? from
fl ags of bet t dWHKFYREP st ruct ure and the distribution of which al ong the

tracks may, in a prefem emaaa%agne-Fg?uni fhgtemfbeais_ﬁ& gs%aﬁi begak{ S it
[ till [ t oL Mprove,t ual i 0 e, fogysin [
Io?)j zclt of p;) ﬁ:lgrﬁe}enﬁ%gglgggl ‘e'Tﬂ’r% ‘B’r%‘é‘éﬁgeasblfeg:gﬁ b&? e h%?_dﬁgﬁrrent
EP- A- 0, 089, 274infgmation | necorded; neviea pif other ttmncisnmh_:e‘ npaovided 54

3) EP In SR ' r?(%%w",g@ r ' 0Sz S
E"élr op-QZ)OUt s")'f‘?%f ialfs&téas be.en(%mgcd;ﬁf’f , It ﬁagﬁgggce' gle%_ng.*lgﬁﬁguent _
experi nent al | F9IPHRAxNME of f dpEoxrmakion o data t kengparko r ddgimisdh arbes is
statistical | ydotratitstwlibeld ekistshbepwasas tihef ipyskddotdid t ¥PedSVEhS

i i I ts. The . inventi t akes advant age of
thre phenonendid 3om BE°kREELE GHRRS ard i {nker Roatly sxgns, nud
i nvention, zomMAY feven rbtn%x@remm@beg? renérse nytpr'nheserpangsl_il._ﬂich_e
| s S e
or 7SSt g 16805 ofide ' SET RSB e DR

zones nust exhibit, a cog i quration_suc

di nensi ons of VEFddEal, agoftde oPdectide Segest of the di nensions of

t he spot Although the process of the prior art, being more
recent, which consists in decoupling the focusing of the
configuration of the recorded data, by nature random, and

20 in generating the signals from flags of better defined
structure and the distribution of which along the tracks
may, in a préferred variant, be uniform, leads to better
results, it is still possible to improve the quality of
the focusing and this is the object of the invention.

25 This process is described in the document EP-A-0,089,274

- (which is included in the prior art defined in article 54
(3) EPC).

In fact, the losses of information remain pos-

sible ("drop-outs") and, as has been recalled, it has

30 been found experimentally that the surface condition of
the blank recording areas is statistically less disturbed
than the planes defined by the two levels associated with
the prerecorded elements.

The invention takes advantage of this phenomenon.
35 According to the main feature of the invention,
zones free from any recording, including prerecording in
the form of smooth sections or grooves, are formed along
the tracks.

These zones must exhibit a 'configuration such




“for exploration of the tracks, this being so when the beamis focused i
the plane of the surface of these 5 areas. Moreover, the spacing
between two tracks, that is to say the inter-track di stance, nust be
“gre.a.ter t han t he d| nmension of the spot in_this direction. By respecting
this condition, the invention may be iffp téngnt ed accor di ng to two principal
enbodi nents 10 whi ch are thensel ves capable of a plurality of nodified
enbodi nment s. Azhatrdtlmg smadléstsofitde diméhsiorsoodi thedenszones sisot
critical, the Of¥esn b a S
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be i npl nt e®T9af I"eovq"':e’c A0 PREVERD, PR TR
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surfac_e of thﬁ engtsﬁ'r at ¥ tlﬁilldu{a%\fﬁss'& &qto\fpen t wo successi ve

recordi ngs of The |l ocation of these sites may
be systenmatic, perfor R Qeﬁpec“d&vﬁ&? tGRdbEien okhe cinyeRELPR MAYe

recgrdi ng or, L& iﬁﬁé&h&ﬁteha%cdﬁaﬁd tei‘j m her fhieipd butaBod inénes’ e

randomnmnner . ordin econ [ St es .a
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t hese S|tes ammthm-by flags, that is to say discrete prerecorded

el enents synchroni z- (mﬁf i akb 04 tﬂ_q:s@ ag, déOﬂE?fl %@d‘e_g beaihge sole
flags nus S

pur oses of gener atlon of ocusli ng ese
ectivel y doengidy eis T%OHothFécaiheghﬁaylﬁekanes d%%c‘i’%t &BtRFrh a
Speci fic code,ldod m@mlﬂx@ers@maﬁgé uteﬂrbtyeﬁtsﬂgcensl Qﬁfﬁfm&tﬁbﬁcor ded .

whi ch a1 nod B THEN Rrone: ReeabaLe Ge dlnd Hhe Fack phedh B hEEsfoe
el enents, in partteal ancplaesw&eg:ecordgmq stenentsd Rorh this ,uskt uiis
recorded i nf orjEdddh 4R ithat ity ¢rack sShoufial adt2BethatBrealliy’ 26pLdLNg Of
sented by a prerecording in the form of a smooth groove.
Other conditions must likewise be implemehtedz the
20 recorded patterns representing the information must
preferably be of surface area markedly smaller than the
surface of the exploration spot and leave sites between
two successive recordings of length exceeding this spot.
The location of these sites may be systematic, performed
25 between two positions reserved for the recording or, on
-/ the other hand, the sites may be distributed in a more
random manner.
According to a second embodiment, which con-
stitutes a preferred mode, specific sites are provided
30 along the tracks and these sites are preceded by flags,
that is to say discrete prerecorded elements synchroniz-
ing the start of the blank zones intended for the sole
purposes of generation of a focusing signal. These flags
must be selectively detectable. To do this, they may be
35 .associated with a specific code, for example be con-
stituted by a succession of prerecorded sections, the
respective dimensions and/or the spatial distribution of
which distinguish them from the codes associated with the
other recorded elements, in particunlar the codes



‘dat a, the configuration of whi ch permts t he inplenmentati
a variant according to the first 5 enbodi nent. To fix the ideas,
four-bit binary word of arbitrary configuration "1011" is taken by (
"ex+_anpl e. One category of code anpbng ot g‘eirs whi ch is capabl e of sat} sty
the previously enunciated requirenents’ 10 t he pul se code. The\l ogi
states "1" are represented by a brief positive pulse which will be
refl ected i n RF5Bkakad ik they apefuk madondad Hgiformaion slatd.ong the

track 7 and centred orpidigrdr 410 B1@stSat/ds Qa_éia&ngié%e”keéoEaﬂﬂgeo{é
representing t&a} ul se ,code, the tine 15 tOfonte V‘%IhhT corresponds . to the
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the rerr?iiljni ng ézg%nes of _the 20 carrier, in particular the inter-track
zones, this being so, Tt &i¥ | Yhe| ddeas t raciePitot binarvdevardr efecor -

ded sm{)ozj h ?{ QOMSS titdiyp ﬁt@ﬁgl?&ﬁtﬁﬁi?ﬁ{‘@lggl.lt"[‘eié egakéR- b _ri&asrz g@f bext-
respect ed. i S preci a at i e di stance separafin WO
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o the 10gi o Sy RuFed E5AGT ha1SQNECeldect b 5PREd, BapkRabilTEy O !

zones out si de & hbrigdorRRikiveorudfeparhialy wall tee prefdeetedr imea

generation of f{étszdétw éiaméﬁﬂt _SDOn@:cfS:[SﬁEJQ.Urfi&ex?@it?ﬁﬁ?@féa?éaoﬁhaﬁ ronic
circuits permpgttin eneration o e yertical..slavi.n gnal s

[B#h]. These c‘?’?%u)gﬁgﬁay t?é‘qar%eé}qireetﬂi?f‘axgﬁsf“éad&?mﬂ RURe Y &z‘&ri bed
inTelation tdikgrame of Figuree 4| vepredenhingcthe pulde lvoglsl, hher tigpet he .
refere 10 ng A4l | G, TSPRVT S AN =1Va I Hdlch ecific
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are reflected in the absence of recording on the track
_ and. are coincident with the remaining zones of the
20 carrier, in particular the inter-track zones, this being
so, naturally, if the track does not include a prerecor-
ded smooth groove; this constitutes one of the require-
ments to be respected. .
It is appreciated that if the distance separating
25 two recordings 720 is greater than the exploration spot
) 3 focused on the reference plane constituted by the
surface of the layer of thermooptical material covering
the carrier, the zones 73 'corresponding to the recording
of the logic states "0" possibly overflowing onto the two

30 adjacent zones outside the recordings 720 can be used for
the purposes of the generation of focusing slaving
signals.

Figure 5 represents optoelectronic circuits

permitting the generation of the vertical slaving signals

35 e’'. These circuits may be inserted in a system similar to
that described in relation to Figure 1 and are located in

the control block bearing the reference 1 in this figure.

Only the vertical slaving circuits are specific to the
invention; the other circuits are common to the prior art



“subsequently. This conponent, which detects the radiation 5 emanat i ng
fromthe-zone illum nated by the spot 3, conprises at |east one
Jphotodetector cell delivering an output signal VD transnmitted to circui
"11¢or formulat- ing the vertical slavin rror signal [err] and to
sanpling circuits 12. The function of t'hglqea'tter is to generate 10
operation authorization signals transmtted to the circuits 11 cd ‘
on the tine i merd\d0 snebrregpineli any tpaxticubanrdeseysiptfidogi c states ,

that is to say track zpiése lc¥dOil é&fﬂf&é‘%%ﬁ*&eﬁ%%éx@iﬁ%r dektae-t he

exploration spoj 3 (F ure 4). To,do thi t he sam clrcuits 12

conprise a conpt™®nt€ RERE coWBEFhs oWt nPg tﬁFéEﬁ&gﬂd[el‘-P] detaila; ¢ er
circuit may besumarsqtuémt]ayl bl;hmcamplomfetw whi bhodéf ettt rlaﬁﬂuh:‘ionV\hi ch

recei vesg on di teg ' res iyve
- . signal ssierr] %%&Té]f%? %m%ﬂ% ﬁéer?%#lo% b?gneﬁg d}’Aé’ ' for
exanple in thec¢lt!@t1;5%$ aat 1§astwh9ﬁ photadetectarsicgaal dPéﬂ-N}ErpMSGsl bel ow

a determ ned t&y glﬂ- waﬂahsﬁltﬁearea%&f&@&é qp%zoffo&%va%auts of
a | ogic AND gate 121 he, ot’ | nput recei vesgfpa(l sed cl ock signals H

whigh are cent+%<a the trRrtt ]cﬁ b §FHH AL apsl to spuplingy,
this, it is postrdhitsolder The tfumeticnod€ suhmalattennikheoc

genaratenal
| ock | t t h f
record-1¥ng/  SEREAELon CalEnolibdriot Eiglhls. braffisblel P8V LHP, | 01
base period T W%yﬁ% htbneeatrad pec§h§| ﬁgmmlntemﬁlﬁhgarmmdngt he

data. In partigdl ghe WHeRdréingsStad €Sogfc Behtasl Y vaS KHAE! £6 Wbl I5a3ny
recording, these sj gnal qg7re N cessar\éﬁé%&dl st ui s the absence of

rseordi ng cor rEEdOh ouk, ge PﬂeY’ i Rears 1aRaRT [
When there is e:gpb@rmﬂioﬂnespeenSa(Bigure kpgi Tosdat €hif', a;hé tstampaﬁmgar ance.

of a clpgek pul ut of
the AND Qat e: ﬁ%&ﬁﬁgs SI aqn'Z%Aé dé]ef e?nrﬁgnla ygo?\%l% ow an orizes
the taking int® theesheld ntﬂweTbﬁgﬂlattﬁé'r@}r@}it H@amh%mr@ﬁiquaﬁeby
formul ati on ofaﬁfaupuﬁeﬁlm dﬂférenttalﬁ ity ) WHIRH ir@Rdifiedy G  Of
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the signals V, and Vi and which delivers an output signal

20 S, for example in the logic state "1", when the detected
signal V, passes below a determined threshold. The signal

S is transmitted to one of the inputs of a logic AND

gate: 121. The other input receives pulsed clock signals

H which are centred on the middle of the periods T (Fig.

25 4). To do this, it is possible to derive these clock

(O - signals from the conventional clock signals referred to
as "bits*, which are utilized in the systems for record-

ing/reading of numerical data. These signals define

precisely the base period T and synchronize the recording

30 or the reading of the data. In particular, the logic
states "0" not being associated with any recording, these

signals are necessary to distinguish the absence of

recording corresponding to a "0" and the other zones

without recording. When there is agreement between a
35 logic state "0 and the appearance of a clock pulse H, an
authorization signal SA'.i.s present on the output of the
AND gate: 122. This signal S, defines an analysis window -
and authorizes the taking into account of the signal V, by
the circuits for the formulation of the error signal ¢’



“signal VD between two sanplings, that is to say between 5 t he passages
within the zone illum nated by the explor- ation spot 3 of two zones
W thout recording, as are defined in the aforegoing. The output signal
Teny] is then.a staircase signal. To be % ble, it nmust be "snoot hed",
exanpl e by neans of a |low pass filter del i vering 10 on its outp
the error signal [err] transmtted to the conponents for the vertical
sl avi ng of th&ig}igtithe tiémpe) intpxvals ofp thg analkysis) vindew; hThese

Figure 6 ill ugdihfixs mayst condistpd ﬁfrbezﬁbrre@i e’ Q’.lf]gldﬂi:dﬁiﬁ sayond
node, which |sF efer&ed of

Consi sting of TAGHAS bhedfss sAmRIsArsIcansty Slend, RO 75tdRiay the
associ at ed wi tsiidnalgsVy/ bethiesn mmnlﬁmgw fthatke isdtel sayabetyeen

perfornmad by rgans, ng@? Ola?i@ﬂﬁoéhé’fzéﬂéciiiﬁmiﬁﬁgéd Bgeéﬁef lagggoﬂfay be

used within the scope he 1. nvention e I nst of the
flags 74 and t%”pl gpok dbubfe §1¥Q t ZORAS| ikhauk nﬁeFﬁﬁdé}Fﬁv nft§ oATSf t he

record- ing deisfined el the afiorgdiiny ) ey Guipudf sHgaiallenent aéythbﬁgs

The flags may be of aII t ypes _and out h|s n |gt|ve
may\ be const r &R érﬂﬂagl Fom%?o}l&gﬁ’ %hmgﬁff gﬁe g?‘ é

vari ant enbodlﬁmtegtamplsthyamanﬁ guliw-paaﬁd filtemeldal de&cmern.agnt i's
that thgpe Tlagp fHs! dWfptd eeﬁéveheos.letﬁam e bett\ﬁ%%maltltehheto the

configurations of recordings present on di sc. Al t hough

hatched in Fi GAPARINRS (105 Fhe Xertical |akaving d?\f the pRieqflvtdBrst ood
that the |im tthdt tire 0 sy a¥mmtihlly do atid @uiloBier than those of the

m ddl e axis 70 are vi T 2628 e t It is
sficient that the | rﬁjﬁlﬁe &Eﬁ%}dﬂa spaC| Ed’q:%rt 91}‘;@3%%.?8 ﬁ%%b?h‘égl‘t

di mensi on of taecaxding atborthgosecondompde awlmhdllﬁecpr@fﬁrﬂfgur of7. :
i1 ustriy es a SReAidPdbE! %ﬁee”ﬂ%nti@ﬂ“ Sb‘l@éﬁhdo‘hsqrs%cﬁide@f giahke same

node of execution. Accordi %g to this varj] ant, disc is sectorized .and
al | -17- t IROTRShIS p¥e forped aégngh'éh%s‘é%%‘-’r"aﬁ o andy greyassgediatedy e
on a radial axwitH efldgparsiwhichrpogbedéecthent r efotheokradial sdhvinge

disc 5. For ié rb%rf%%%s%y ﬁfeans of the detection of specific flags,
these flags may be used within the scope of the invention
20 in the place instead of the flags 74 and thus play a
double part, while avoiding the diminution of the record-
ing density resulting from the recording of supplementary

flags. _ .
_ The flags may be of all types and, without this
25 being restrictive, may be constructed, for example in
o accordance with any one of the main variant embodiments
illustrated by Figures 2 and 3. The sole constraint is
that these flags must be selectively detectable between
, all the configurations of recordings presént on the disc.
30 . Although hatched in Figure 6 for the purpose of
" illustration, it must be understood that the limit of the
blank zones 73 in directions other than those of the
middle axis 70 are virtual. These limits are, moreover,
not critical. It is sufficient that the inter-track
35 spacing be greater than the dimension of the explération

spot 3 along a radial direction.

Figure 7 illustrates a second modified embodi-
ment, which is preferred, of the same mode of execution.
According to this variant, the'disc is sectorized and all




“sinplification, only five concentric tracks 7 have been 5 represent ed.
Along the axis AR, all the blank zones 73 are coincident in a single zo
,having the shape of a rectangul ar quadrilateral, the major dinension of
‘whixch i s parallel to the axis AR In realjjy, as has been indicated, af{i ;
havi ng 10 a diameter of 30 cm conpri s€s approxi mately 40, 000 track
distributed within a ring of wwidth 8 cmor useful record- ing area. Eadh U '
track conpri sesheppeoesndilal a3, ®8bl bhankheoassagidted nbhygasidei ared
flags. This ardp{ite®nén t@sratdﬁla%a%ta Spdd s B W2 AIGH the centa:eses&' ler
i nter-track spaC|hg* t hat say a Iarg%: recordlnﬂ density. In fact,
the expl orati ofP mﬂfé Iovxfibﬁ?o adfFQ&ent tHeac PUFRIRRIt OiFsk of
i nter- ceptingsﬁmpriiﬁchu@pmleonhy ﬁivehcencentklcTheaéksu9|hgvesbbhmh made

_entirely, inde he
represents an eéigf&% m%%ﬁlg r}\"éorrru anlg'} t#’te sigigéta epﬁw% are
adapted to thea$$eceinéédentodmnéhtSbmglhezpneeh@WGmgIthuﬂN%P%nofoathe
detector 10 a%ét@n I'&‘fatt;ﬁédﬁﬁlateréi othéhﬂagbr;oaméaaibn[ O wnwleinch are
common to the ¢ir- #i déscri b jn relation fo Flgure 5 and which will
not\be descri bR ByERHLel nkg Fli"?e%"s% &onprise sampling circuits 12
delivering the authorirzatreal stynas Jasiibberedaidicatdd)e asidisal hdvwing
del i ver by t r € ﬂﬁn gﬂﬁrq é the
prefer rgdel mod Qe‘%dgaseggéclﬁroc%%tosggocom?wﬁél é?%%vl’% éﬁe I‘dent i T1 cati on

.of flags 122 di%ﬁ’-rlah‘ah%qléﬂathvglac rdag odr widEbghicm mr urefide aertiordcode
associ ated W ting r@ré&ﬁ%a&lff ﬁ&ﬂ?%dﬁpﬁi&&'ﬁﬁtmeﬁ% FGodelplwak Ng an
|n|t|aI|zat|on SI 3 * % for eiggfle pul sed, of a generator 123
o4 he aut hor - S RRNY crocipte 9% tay be advant ageously
constituted on the basThJ.sfarmlgamémehfalsi phél aqlwsant\agétdﬁlaiuzlﬂxd)myimge of
the trapsition Sis t put gnal |ng
an analgils mn%dgﬁaimsr ég%%% ?%aE? g | éﬁgdﬁflggen # adea
such a manner ¥¢@@rdingi dgnsifyrd Ino fast §P°Fhé ﬂﬁﬂtks in
the area illurdvet£roRwyohts @ndlddRidett Sﬁﬂcl@ w:.thout risk of inter-

cepting a recording element of this track. The focusing
is then made entirely independent of the radial monitor-
20 "ing errors.

Figure 8 represents an example of circuits for
formulating the sighal e’ which are adapted to the
preferred embodiment of the invention.

In addition to the detector 10 and the generator

25 11 of the error signal ¢’ which are common to the cir-
o ~ cuits described in relation to Figure 5 and which will
' not be described again, they likewise comprise sampling
circuits 12 delivering the authorization signal S, and
receiving the signal V, delivered by the detector 10.

30 However, within the framework of the preferred mode,
these circuits comprise a circuit for the identification

.of flags 122, for example a logic decoder recognizing the
specific code associated with the flags 74 preceding the

blank zones 73 and delivering an initialization signal

35 S, for example pulsed, of a generator 123 of the author-
ization signal S,. The latter may be advantageously
constituted on the basis of monostable flip~-flops in-
itialized by one of the transitions of the signal S, and
delivering an output signal defining an analeis window



‘the latter is centred on the blank zone 73 at the nonment 5 when t he

aut hori zation signal SA is generated and, cor- relatively, the neasurenept

taken into account by the sanpler-blocker 110. In all the variants whic

‘hawe, j ust been des- cribed, it is possi bll§ to replace the sanpling-bl ocki ni
e

10 (Figure 5: circuit 110) by a peak-detection or an in- tegration
which is |ikewi se followed by a conparison of one pulse with the other,
gener ati on of of duration &iamdlshffi¢iemtlyndeléyed in sbehi a mhanérnal

signal [err]. r ' Sghtl e S¢{¢ b LReahkS t wo

pri nci pal enbc}:g?&'ﬂt gaﬁgﬁg\c’)\,{r?pﬁﬁﬁetﬁ ts‘%héa)tl FB?EQ t%rfacﬁg‘r’méﬂﬁ?gr iJnig glr}

i nf or mati on réa?ﬁ% b kbes axea) {1lupinated by the axplarationegepted in a

singl e-t r?ck g | katitsam ity Yerrdrdd dd”lit&;@&ﬂ.&rﬂ&l?oﬁiengtieahetﬁelsﬁbg@ﬁtf or

writing,. for Suri t i iLoring, cprefer- y usi ng
~the flags 74 g'r:l}?'{ oilag? h‘ggﬁéﬁg%gﬁ:gﬁgo%lﬁﬁﬁgvﬁﬁ+%a?e’§%gﬂ“ﬁ% ggﬁhafzxfﬁrr]

accordi ng to ttedatiwsiyyg thet measwremensn. taken opntel @sccommtc bynpbeent s

whi ch are usedsdnh Y35 qURessap, My |ikew se be used to generate the.
signal VD. 25 Tgetggtyecti,on may be carried out in accqrdance
s g

wi t o nunerous known pridtedd Rriagits e shayee Ingr heemgdesr an
i npl err:enti ng dma‘lmipfiﬁsysmpbsst?lqpeoaf:epldi:égthe bbnptleaghbmgcﬁﬁnghe

French ,Rat ent - 2. 32D, 2.0 ti [ p r.di_n (o) 30

t eachi nlgoaof th e]'znectha?' g%f: Béﬁ I% V2TE, 5 O.BE%% (;ﬁreg%% l(%lnl Iq?%s?}r‘a 2t he

i nvention in degrationwhighnis likewiserfolbewed by ascomgparisoseofce co-
operating w t hyddiepl@kieCarPih Fitlie e6thep! GeMdratitn c6gl |£0skRikehaki on to
Figures 9 to 10, (ﬁns“deratlon 35, wi [l "be glv n to a single-track
Shagl - beam sySIERL M guRBdo SERGRELATS 50, BRLALI, KRAfinaLnaLgpatef T
enmtting a beamf al orthé hravess @Whinth drasorjust beend deserdbedt énsjyssem :
N BT S  pRApRIB ifodindiits 0 WimSPERe BUER WP b (.
radi ans, for &xagk cnoniteping: apd [infiormstion ixeading sprrcesses: ndtt he
beam f to conygipe iRt paref@ilar Onbbheimpldndiitéd 1he a single-track
single-beam system. In this case the single beam serves
for writing, for ensuring the radial monitoring, prefer-
20 ably by using the flags 74 and for the generation of the
vertical slaving signal ¢’ according to the teaching of
the invention. The optoelectronic components which are
used in these processes may likewise be used to generate
the signal V.
25 The detection may be carried out in accordance
/ ' with numerous known processes. By way of examples, use
may be made of an implementing device of asymmetric type
according to the teaching of the French Patent
FR-B-2,325,953 or of astigmatic type according to the
30 teaching of the French Patent FR-B-2,271,590.

In order to illustrate the invention in a speci-

. fic manner, the operation of an astigmatic device co-
operating with the device of Figures 5 or 8 will be
recalled in relation to Figures 9 to 10. Consideration

35 will be given to a single-track single-beam system.

Figure 9 shows a source of radiated energy L,
emitting a beam f along the axis 02 of an orthonormed
coordinate system OXYZ; means M for the separation of the
radiant energy, such as a semi-transparent mirror,



*source [err] may be considered as being a point source. It 5 s, for
exanpl e, the em ssion face of a |aser diode. At least a fraction of the
beamf is reflected by the carrier 5: this reflected beam passes throug
‘the_objective [err] and is then reflecteq by the sem -transparent mrro
SO0 as to converge at a point A symetricdl "with 10 t he source La wit
respect to the mrror M situated on an axis [err] parallel to OX; a pl axe
normal to. the fodminervithetbecasds RIZ passesglar ofgiriheradians A fomere is

i nter- posed Isn [ I e t e tical
assonbl v p J Yxddif x| & t‘ﬁ‘s%"lf“?ﬁ’e&fﬁg 62! ofeVbas GxiBCOF, ! bhidihgerHl

astigmatic; s e’ﬁ?c@ot’rﬁ?rﬁ% ¢85St AUSPOF W (IR tHRe a‘F%F-"f’ﬁ-e‘é §y| Theri cal
Iﬁns, theogxi safrdd L C ylayn dse dl:ﬁ‘lsnﬂieﬂ;éﬁ hﬁawi_mg ahpléﬁlattaobecaar aklel to
t he axi i Q e ecl Qfe £d1e | iC n s to cause
t he p0| soufisé Sfé(’? ély{ckmréfe%pg{n sﬁmr{le %e q{ s‘:“eg‘r?esrﬁ% é’d‘%don ei t her '
side of the point A it H@qatanefrect}onpaiathelbemn thd saxeglevted e

exanpl e represgiy efakpibbe sfai BH S f@flé@@e&ubﬁﬁﬁespéyséé aEl'ﬂ:dugﬁ‘ the
di agrammtic reEresentatlon s given, in draw n he traces 82 and

83, (which are thite QbIV“El‘rscGP&P rgfleq:@qu:y th %r EFP&CFQE“EE&FPP& r],
gn the m rror sk on s*fhascy:bl adnveat;elamSa ;ﬁmﬁaa, w9mmetadicalheith a1
i amet ey e

after gloozver gg-'r%ea%t%ur%% 8’|'n e],s‘;ﬂ[ t tt% tﬁ ?’?;og%{[h%%'ﬁ ane%f‘%???h the

rays conver ge axis héy pnﬁmlbelAhool@éfar v%tt Pbﬁnpl aoxmads rjo 3ghe axis A,

sel ected; the ;fl@edcdd ]P '§a§ééyaﬁﬁﬂo€’§htﬂ§‘e 5§n{ @Ir]rhg%fe"‘&%nlhhérﬂm nts

ud A where the surf I s_m.nima g_@ L‘erri}
ogonal to R ﬁ%f[ rFXig\fy & °8§§'€P|]'b9&VFr€PeFMaBS 1t5ipgskBRds to

the case wher eogtiicdic ansentd y plaeet ;mfbhawlmrﬁb tihee réflectedabeanr 5,

t th t i d '
the ol dm [err] 5 e e8P At iGnERIE: bhohls dUNEQ tily bA°EENRE-REER. O1
by el ongati on ertldl thet iakd pfir & I@Yl%@dtﬁ@ahxé@n@\( avlte cpxigeehidthg upon

whet her Q:yiﬂﬁié}?éﬁaﬁ@ %tieéxtaﬂbmer déuoeénre@rw@r;;ﬂeaquelt t&e ea&er-
ence surface of  the disc 5, hat % |n the i 3
i nventi on, of ¥He® Qft s A 15 Jhﬁ? etfect of The cylin $1801' &ns

C is to cause the po:.nt source L, to correspond to a line

20 segment 80, on either side of the point A in the plane P,,
parallel to the axis OY in the example represented in the
figure. For the purposes of clarity, a diagrammatic
representation is given, in the drawing, of the traces 82

and 83, which are substantially' circular, of <the

25 reflected beam £/, on the mirror M and on the cylindrical
—/ lens C, as well as the diameters 830 and 831
respectively; the rays 85 define the segment 81 after
convergence to a point A’ of the axis A, in the plane P,;
the ‘rays converge to the point A. An observation plane P,

30 is selected; the plane P, is situated on the axis A,
between the points A and A’ where the surface of the spot

8 is minimal; the plane P, is orthogonal to the axis A,.

' What is described hereinabove corresponds to the

case where the beam 3 is correctly focused onto the

35 carrier 5, at the point 3. o

In the opposite case, it is found that there is

formed on the plane P, a focused spot which is deformed

in relation to the spot 8 by elongation in directions
parallel to the axes OY and 0Z, depending upon whether



‘zones 73. 5 In the observation plane [err] there are placed
nmeans for the detection of the shape of the focused spot, these neans,

exanpl e, constructed by nmeans of photoelectric cells as illustrated by
‘Figure 10, delivering a focusing nonitoring signal. The detection nean _

conprise, in this 10 embodi nent, fourdbiotoel ectric cells [err],
are placed in accordance with a square, the diagonals of which are p
to the axes Ortlecbein mm@tmdfdmamﬂy o mmrd]]yatof tthe redf

POt 3 oS el S dsabEaEbE L Ot COAE £ £0%aRPUAeni che

The cells. belonging t ‘are connec I npu
adder; that isS¢@P_9f thﬁﬁ@m@tqw,t% the | surtage %oﬂg%rbl}ardﬁ t he
di agonal parali@ﬁegoqghe axi s O, to the |nputs of the adder 35, and t he

cells[ggr and [err]. nthe ther i Hleln uts of a
adder 36 The adders ab® tHnmB5E phe 2, EREre ki ipTaged poans
adder 35 to thﬁopdsheldezzeaulm(m‘f u:lhe ahppefoﬁrthmcfddmseﬂi(kpot%uhesets

ti [ t t I
negetive | i e Vo Whliond, HSeRIREEbRChy Hodlf o ShldccRlpctiden
si gaal . The tm%bmoawbluam%%d%pﬂ@mmk% Jmemnataofssuﬁémed in
the obiservalgl%ﬂie@ﬁlﬁgrfigﬁépa. Lﬁ%&!@f&b SELIM niddiy %o“ng;r:.tdé?, G ithidls 8, of
m ni mal _ surface ar nt i oned .her ei nabove ntour
el ongatty al onﬁm}e‘?é”g%‘ ur phat c‘8(5’2*]\?\'7@ E’h Ez'eﬂ)éngé‘['ea’i‘hc(})‘ng t he
axis Z. It |sarecatacddtin rmmmgiamﬁmlwm & lsspuamene dtheoniaigonads of
hot oel t t
When the 1 ocust i R Ae8Tpaka1 8y £6; Ehie BBl B UAA D25 SrdPraliad 1 crO
pesi tive when ?‘Fl%"su‘?f JBANRPT { h%haz’bn deher3 fpansad o fPtemd ed & r Formed

obj ective [errgubseanttdllyont thgaténerdheh the sqidwse of the zones 73
nas app(gached Lhe oDl SR 1ol L hetiatl ko, 4, | Shie ! SGiad "By O
anpl i tude and ¢onségred Atootlendnputt lof ianveadder; that signsb POJYI‘,] iins
sanpl ed duringpilerdNEg ¥ Sire WAV, 2Kl T,068 % RE I AELIbALP parallel to
the axis 0Y, to the inputs of the adder 35, and the cells
D, and D,, on the other diagonal, to the inputs of an
20 adder 36. The adders are connected to a differential
amplifier 37: the adder 35 to the positive input of the
amplifier and the adder 36 to its negative input. At the
output of the amplifier 37 the electrical signal V, is
available, which constitutes the focusing monitoring

_ - 25 signal. '

N\ The three forms of focusing spots which are
liable to be formed in the observation plane P, are
represented in Figure 10: the contour 8, of minimal
surface area, mentioned hereinabove; a contour 801 which

30 is elongated along the axis 0Y, and a contour 802 which
is elongated along the axis 02Z. It is clear that, having
fegard to the connection of the photoelectric cells which
is indicated hereinabove, the signal V; is zero when the
focusing is correct (spot 8, substantially circular),

35 positive when the surface of the zones 73 has become
removed from the objective O, (spot 801) and negative when
~the surface of the zones 73 has approached the objective
0, (spot 802). '

By this process, the signal V, is representative



'sanpl es by the devices which have been described in 5 relation to
Figures 5 and 8. The diagramof Figure 11 illustrates an exanpl e of :
devel opnment of the vertical slaving error signal [err] as a function of tgi

tings In this exanple consideration is given, nore particularly, to th
case of the second 10 embodi ment. Thélarve of the upper part of the
diagramrepresents the position [err] along a vertical coordinate axis
t he expl orati ant stphﬁ ocus ing armor tof tthe befam eEr,erimeampa.d.&ndeohnﬂl int ude

zero, consti téljt_ tla.g% cghgf !Ep%npi&p K ¢ ca 71%1 ;hq.scg l%ar r] on

the | ower 15 part agram represents
cor r espondi ng Q}Eﬂé?%prﬁi‘m aé'@lysﬁ-énc!’#ﬁﬁoUﬁ t?\’édtrﬁﬁsorQﬁ th?é’-@ﬁibtm

focusing errorgzm bs r the Thvi@dlsy SWhivhNdtie CBeeAS s bdd tHhe _
passages. of thef) a],r‘;k zonﬁl? vvrthrgsthe ea illumnated by the exploration
spot 3 ate 20 Foia%ign Q@ fign%es fied manner as the bl ank zones by
poi nts referenced [err';'he odiagrdm Gﬁersmedi&gm&ﬂtushnarkeshansedampaee

curve of the SeMlydfifreds o AEOLUELIEED E96P1RGGANE: dfign, hl-agk zones

73. The tine |nterva si ng between_two ana ysr ent
upoR_t he speecd Znnction Pt#t& Bokige.t ko this efpmRis Fongd eé'ﬁ@tll?”oflst he
areas 72. Mor ive:e,flmorwepafemdmfbyesa;oofthaedaw desetrhéoedecanuhe

first rerrentron d Frenc ent cons after Vi an
ymett Q" e S £ Byar iRy 8F e ebid:? pdi ! OF biler Sdezdnt
focusing spot xepyseemwes ether rpoee'.ltlis:m 6 za ail!mmra averticalegoerdimateo, and
n measuring tiiedll 5k OthbOekplorbititn Wik I StETAL fon JEb! KRECERL L N

phOt oel ect ric are a uncti on of "t he spacl ng exi St ng bet ween t he
focsing 35 ©refche Bhdname ofef altitudg aﬁ?ﬁons‘i?‘!iﬁ’e‘&}‘t%t hh £he scope
of the presentsufwa&él@ﬂ tlba' bBlwnls W 78. e Puive Zzo0non the Qoder to

il arifo tntesd pae aiagram, “EESEbmErical iy, Uiledblia B2
FR- A- 2, 330, 062correep<whmgaldmlomam.ocqs & funstion ofhEhel ammeg ofrcuits

i's open and a @Ryt eRidotHddakobisihgSerror signal ¢’. The analysis

windows corresponding to the passages of the blank zones

within the area illuminated by the exploration spot 3 are

20 represented in a simplified manner as the blank zones by

points referenced 4, to #4,. The same diagram shows the

staircase curve of the signal ¢’y as stored between each

passage of the blank zones 73. The time interval elapsing

between two analysis windows is dependent upon the speed

_ 25 | of rotation of the disc and upon the length of the areas

. 72.

More briefly, the second process of the type
described in the first aforementioned French Patent
consists, after having introduced an asymmetry into the

30 exploration beam, in forming the image of the focusing
spot on photoelectric cells in a number at least equal to
two, and in measuring the distortions of this image. The
signals delivered by the photoelectric cells are a
function of the spacing existing between the focusing

35 plane and the reference plane constituted, within the
scope of the present invention, by the surface of the
blank zones. _ |

In order to initialize the focusing device, it is
possible to implement a process similar to that described



‘mtted to one of the solenoids with which the nmeans for 5 slaving t
vertical position of the objective [err] are provided, for exanple the
solenoid Bin Figure 1 or again a supplenmentary sol enoid specific to this
‘use,_ The objective will therefore nove frogma rest position to a positfo
for which the fdcusing spot will be situ@%edin 10 - a pl ane cl ose t h
reference plane as it has been defined. According to a first nodified
enbodi nent, i fin Hehespixtencis Patent Appl ioatsiom ER-A-%,S!BQ),fO&me order of

magni t ude of the wi dt g & thgehgfrgi t‘sgﬁdaa} I fi CaPI on of r %Bgﬁggh F o

its. radial position, the crrcurts for f the
devi ce descri A GireRikR g SRay AN @ FaMtootly Flgﬁaﬂr é&u&é’a@&m rol

si gna: st [er Ir] ,mitthﬂéd Neé adhe ?)éf aﬁneaéalmeﬁoﬂaswmﬁh fl_ﬂg!chethéeﬁi_ehﬁsgﬁw ate a
Sl gha Cl OS £ ve ca aV|n 0] e Ool, IS en
o ated o Sadvind Sthol Yar¥ Rl BorPior Vot ik oB3eRkiYe; O cALE
surface in orqaroviwagd.t rﬁpm@xampile th&vsngenou.duBtmsEﬁcgnmé He cablgaino | ock

on" to this sy %Q%apn'éthhéiﬂﬁﬂéfhs\g?@%%&h bpeb218P0ko! Stiffs ST ST Tha

radi al di nension r-track areas or _again, in the
first embodi nePRjective whbklj 'ﬁh%r?%omem?m §8PMeacFepicPRRBELPRIECOR t he

Slh gnal VD CF mmﬁ hedr v Bd1e dle tHuRfEialg dpotiwidlabe situateld e cl ose
t he ver ca

of Tookd ng. - hePlAle (Fivasures the, FRrPRBREhoRIARecRs: dinches bRem °°°

t eachi ng of trdeﬁiménentloned patent ~application. The i nventlon i's not

limted only to the il éélf&_{ h&/@; TR S lanR) ﬁ fhiebed
out the"

and, in 35 particufar, evices for carry process
whith have bectP@esBABhel W@W*ef’éﬂ@ﬁéé"f‘oaﬁ g%t?%%t5°§nd'-1¥? ordeg3p d ai ns

1. I nfor méddgreitudéeaot ethe #9dRhi VMIther dntey-daddkat apeas, ( 43xQ, . 711,
U rourtle cacr APSSHVGa e, e copdtay Remt e, PP Pt R e,
t he identification of flags 122 of the device described with
reference to Figure 8 will start to produce control
signals S_,, the instant of appearance of which may be used
to generate a signal to close the vertical slaving loop.
20 The spot is then situated in a plane which is
sufficiently close to the reference surface in order that
the vertical slaving circuits should be able "to lock on"
to this surface.
In another variant, if the spot is of smaller
25 radial dimension than the width of the inter-track areas
N or again, in the first embodiment, it is possible to use
the value of the amplitude of the signal V, compared with
- a reference threshold to generate a signal to close the
vertical slaving loop. : _
30 In the event of accidental loss of focusing, the
same procedures may be implemented according to the
.teaching of the aforementioned patent application.
- The invention is not limited only to the il-
lustrative embodiments which have been described and, in
35 particular, only to the devices for carrying out the
process which have been described with reference to
Figures 5 and 8.



formof elenents, adjacent tracks (7) having a r ach of ,
said track el enents bei ng subdivided into non-adeEi’ [’ m Hﬂi’ uﬁ) reserg
. for the storage of the data and separated frome r medi af e

aregas (71) solely containing prerecorded patterns, said srmoth part
encl osing portions (73) distributed al oh 3ar1'y one of said track el ementk;
said portions (73) being capable of containing entirely a circular contQur
line (3) centr@baimsthe m ddle axis (70) of the correspondi ng. track

el enent and. the diane h '
spacing. 2. ek Carrrie]‘r;facco@%:n?r q%[%e%p %&3?‘1 g% [ nc’%ﬁ'-'d[g sai d
portions (73) RAEter®s (Tl etitin diJ}S(R@ed ramaatr@farmmmapmy

occupy a posi taomwucrpaﬁtrwﬁctmﬂfﬁnd&@mﬁa RGTurlds wich peeaga ded
patterns (74) cor C ar;ct eri zedtlhn t hat ,

B a data bel REYTETARE  PBIMpebEeTn . Bd sﬁl(ajﬁreasspasaep 3857 aid
non-recor ded (ﬂ@maoﬁaelm:dtspor&djm:em:cmmckmn(? pchavledgaaea:aguflar

Carrier accor 'ﬁgc C al 1, ter a%ﬁ:d eI 19a
patter ns (74) Y c% SFol O\rsvheaoc ﬂgr%vf\n n an | nt er ma%iﬂét & area surround
one. of said poi@?@rfpn'@dim-nl@raﬁ@s 4d@dr geagrvedcfer the sharage ofi zed

int at one oftk&i dapar bindNsepaDateer Uﬁcﬁﬁ éérclenstneﬁl byoanuetﬁmeaiate _
i ntermedi at e " ar ea. CCOI’ aracteri z In

et ey hor hegas 171) pef8iy; BonRRiRiRy" BreRrboRadt patteriR: teaid | | nci
el ements; the macthapammlodanaMrlmnd%a)b@ls‘exi;bu'e%dcﬂdng @anyg an

ort hogonal al i ghge gfﬁ%%gacke%etfﬁsahglﬁra&g iy zedd ) belngar rier

accordlng to any one e precedi ng clalns I n“that
mddl e axes ar@BaPIRJOE coptainipch Antireddhtd cCLBFUAF c FOBSPHE déé‘%th a

reference surfesy: eéntred! G mnﬁdﬂe axis Qm)ce,f fthe @oRresponding -
I nformation I’I’IEI’ ccorqi Y Q one of the gng cl.al ns, d
compr i 8i ng. opt PESF K o AT oA e HRS pAbmRter, PRt SVREr R cerdesopas
approximately to said spacing.
2. Carrier according to Claim 1, characterized in
that said portions (73) are all situated in said inter-
mediate areas where they occupy a position which is
predetermined with respect to said prerecorded patterns
(74). | '
3. Carrier according to Claim 1, characterized in
that, said data being transcribed by a succession of
recorded (720) and non-recorded (73) areas, said portions
. occupy non-recorded areas.

N 4, Carrier according to Claim 1, characterized in
that two prerecorded patterns (74) which follow each
other within an intermediate area surround one of said
portions.

5. Carrier according to Claim 1, characterized in
that one of said portions (73) occupies an end position
within an intermediate area. . |

6. Carrier according to Claim 1, characterized in
that said por_tidn (73) covers the entirety of the middle
axes of said track elements; the circular contour lines
surrounded by said region forming an orthogonal alignment
(AR) with respect to said middle axes.

7. Carrier according to any one of the preceding
claims, characterized in that said middle axes are curved



‘surface a focused light spot intended to interact solely with any one of
the track el enments; neans (B) for re- gulating the focusing of said spot
being controlled by photodetector neans (10) which receive a fraction of
the s adi ati on which energes fromthe portion of said ref- erence surface
I1lum nated by said spot, said spot not= e84 endi ng beyond said circular
contour line (3) when it is centred on the mddle axis (70) of the track’
el ement whi ch asdi havee ac erteref(dei wigick ptoindides wheh at nefexemom/er\

one of said p %ﬁi-f’géé LPea .lafds %%e [err] of the signal (VD) produce
e

by the photodetector neans u Ing s passage ensuring said focusing. 9.
‘Devi ce accordi®g to CBeviee cferace¥rloxing n amatinfiprmation ngagiriey d

val ue is deteraa:e@ﬁdbugcwcmy ¢ £ fitrie lﬁiféﬁédirg?afdlm ey l%rﬁtgorded
patterns (74)

accordin char act ri in that
Phe sanpl | ng oPPEAFRL eFBLofet iRt reptepipiertie dity Al dantansny
passage of saisusfatefaofiecusedol ighit rsnpt)rﬁ.ntemded muadlm.tea:tqpﬁ aidltw]ayng

non-recor ded r@gifﬁn an on%‘S of\stﬂél r&tr_.gg ents l%\eacf‘ s fot gx )7 092

acides with a referen surface o annu pl ori ng
an ipf or mat i ongebating 55@0@%@% a¥ ﬁt@oﬁp?hebﬁﬁégeﬁpﬁﬁr@lléieﬁs by

conpri sing Opt?mo%@éﬁéflﬁéaﬂEaOEoprﬂﬁmlfébén.ve A a1 FfertNece
surface a foc %edtll t which Is.to interact s.oI eI W|th an ne of
he ek g ol the markion f '8l Reft spot

bei ng control Ieﬁebqepbutrcﬁaceetlédminm byl Ogainhi spotecsaid spbrtagtaton of
10 the radi até%eigﬁiﬁg BFHAGSshiATLPEuRAL! LBRLBLrSTidel 93" Stk St face .

i 1lum nated by sal spot. not exten I ng beyon ci_rcul ar

confour |ine (B? F\ﬁﬁﬁrﬁg PR é"@ﬁt E‘F-Q&lGnat’qaré %i79dI #f3khe (tnsckoﬁlmmtr ack
el ement whi ch whiéRouls tin behé5 coudsel G dbantigWeaiplidredsand ahen dre.- of

S Or L1 OnS: ph0geS WPLELotd o b bo2k1blE; *LAD bakpFla NAHUE L Ay 1
of the signal (V;) produced by the photodetector means
during said passage ensuring said focusing.

9. Device according to Claim 8, characterized in
that the sampling of said value is determined by circuit
(123) for identification of the prerecorded patterns
(74). '
10. Device according to Claim 8, characterized in
that the sampling of said value is determined by a
circuit (12) detecting the passage of said spot from a
. recorded region to an immediately following non-recorded
N region.

* c L N S *



i‘ng sai d passage ensuring said focalisation. 9. to clai
8, characterized 20 in that the sanpling of safymmﬁlniﬂMHiﬂ\ ned by/
an identification circuit (123) of the prerecorded*Ualns s

mot hwes (74). 10. A device according T&Maim8, charac- 1. An inforngfi

ifon
carrier CO”K’m??HHQed pre- teri é%*& hat the sarrpl ing of said val u%

I s recorded tives (710. 711, 74) dispoSed in a det er m ned by &
circuit (12) detecting the passage referenggesw{hf@,ggren@gﬁsue,ggenofQﬁma,%aa@m
com - of said spot from a recorded reggOA déviteddt ekiidrird aahreérmatwrdéméﬂds
each of said notives; said medi at el yccbming owniany onont the qoecedicy krREHSON.
notives materializing, in the formof el eneqmpglsmsaeyt&eleqafp'oeﬁmmgane PYojdeting ng
a regul ar spacing; each of said track eﬁen‘é"ﬁ lst er‘fg‘rzg oely 'Z‘?"Htgﬁt spoB3Q

wm

Pat ent anspruche not adj oi ning areas (72) rgsekiegn Qgguta <Y L A i odat a
and separated from each other by inter- isation Jof sé.ﬂl sﬁétnﬁtdg%&frdubtg% amnb

Vor pr Agungs- Moti - nedi ates areas (71) sol edeyecoomeansnii@igwhichereehe radieattion yien
(710. 711, 74), die in einer Bezugsobef¥ | A@héadﬁﬁ?’i yeigh e@ﬁﬂ?ﬁ feopethe paien of
encl osi ng portions (73) angeor dnet si g ¢ ﬁ"@e?”g{: §%‘§§P ngl‘j‘redes
di stuws buted al ong any one of said track elgo% $he (3) it ,SQE@{ L V&ie

vbl lig ungi bt, wobei diese Mtive in said farta 6ﬂ8e1(ra?:3)eleh&it%uc&ﬁtab6@to be
contain entirel y a Form von El enent er$ beaxalghbaamt!ew@pur passes ovemprie ofi sagul ar
contour line (3) centered on the middle °°|" BF@E'FH vaiges e Ahat el sigsal und

jedes dieser axis (70) of the correspondi % sﬁ %ﬁgﬁﬂmg f°‘°' ':%:‘: dur-

Spurel enente in nicht-anei nander grenzende

terized
(ze;esponds approxi mately rei che (#2) mlm‘aethéﬁniptmgdi&asddm:sfoqe hérzl:zte,y
Spef cherung to said spacing. an identification circuit (123)40 the preracdigden

reser ve®®8 si nd und vonei nander durch 2. AQsMes 7oy accord| ng to cI aim 1.

charact gr Megfomgg%s g@bggﬁdﬁ{émf “_1) getr, gﬁgj\ %ﬁtﬁﬁi &‘?;’amﬂq]m aré%tl d
port i ORodkidd motNes (B! 761 bajad dMinSAl Oas VQietabrhindd af sag bei
der gl stidrence BtigacEEohi ek part @6 whidie lcomd hey O0GE 4y saotpm |,ea,.-ded regi ,e{ an im-

Abschnpletely UY'S ndg nfagh-tof sellnem@wesl ‘asgl | r gendeidiatelyvibiloniingi npeaecied esgidinned Wi t h

respec °;"’ s a“""‘g ‘“ the dan %E?ﬂisel emente verteilt sind und einen
r spating

prerec c 2 amrgeg:bdlwded into ganzen Kkrei sf6rmngen
unri B ndt ,oambmg@) sendd g’gcco d| n m 1, characterized
konnenet dhter anelisbpatiated frbrh baihamkeeey (n?éB-) des ent 1nf¢rﬁaaﬁdhafrage5ahxd VbR rg UASH- M Gki-
t ranscF‘P‘b@ﬁF WS Q1W@U@gﬂtammsp@e€¢r¢wden Spen e TENT4S. die it dinee Bezugsibertifxghe Si ON
E%".'g '? . SR tFé’g f3ar eas 8"9°°'d"e'9%‘§d5 e'H" Berr & mﬁ§§;ee’|’§';gtil§gﬁ
E?%I @;ﬁﬂpé. ot 10° aﬁimﬁe&?ﬂ‘hm 3566@% drnih '33% uren (7) mi
ahnel tc.rc{har éontoal lineEB) eknferddCdnd bktZ bulde nrgé&é
nach Am¢ire)ohthé cokaprnding t@élkﬁélﬁbnt ana t hat ewepmernemﬁ. némuéi@rsnz!ez ) Badhi ch
foll owhe d-az'etie@ﬁ waich cafeeBpatiicappiesiotateiyt t e ( 733ichei (T ualeheitt ish dibear daSheictehag
i thi o L Sae ) Ate ar il gund # é%‘.é@.%%‘peﬁ.ch? %ﬂ'ﬁg‘imm@%ﬁ“ﬂ“
NG e' mQhé{QEIB p§ §ns0(q793 %a?é %&éﬁ} 213 t&% Vorpra g Motuve aufwexsen wobei der glatte
e nPr aguUNgsir A Me(FY) b t&&&ﬂoﬁlﬁd %e&l
cl ai m \zkmcrchsarpeeuetemreedwnh Msbecveo (sdid) ei Nnnesirgen. Spufuetrhﬁtb @RIt OdindS ahdl einen
por t i offgregey Tivesdr4s an end 55 3 45Tr ggreen nireisfoAmigeT Udrtrisl . (31 aaltwetden

ate{\tansﬁ'ﬂmch

gekenn. SpoEqEer FFolf 'tgrj? Fal d ehefasteredi at e zépnmen. der auf die M'ﬂe'achszémm«retent daB
di e Dbk HecCl 5 ahid noAE sggf:? Car i fles ﬁs%%ﬁﬂﬁ@% Bk (ERitkn Rosrang
char aCﬂ?ﬂHaZeeﬂ:monl%EUuaﬂ &mre arddB0 Ni cht 3 &r eTcHen tHEt"Said

por t i on4.(A &yriec @acerdingttd etaignit bh’aﬁc’génﬁfi t he ('é3)'raglbe-rat:ﬂi Agprucherl d@dmrch\/\&&n&ln di.e
Abschrl'Ft"laerWlRm#CemaRE's"\@# (T&annithifeliaek el enegithmet, d4Bhdie Abscnitte(73) sich alle in den
ni cht - gi%’%ﬁ’g%"l’é é“é“‘&'ﬁ’éd‘ﬁtélafégesﬁ"mﬁﬁnt our FWﬁ@?"W%ﬁrRﬁwebyW%éiede'a? oer-

f or M NG5, Hicarrieb Gecofbing 15 bigfir1, BaReARSPT uch  fioy IR I ERRA R cle Horprégunas

in that one of said portions (73) occupies an end 85 3. Trager nach Anspruch 1. dadurch gekenn-
position within an intermediate zone. zeichnet, daB die Daten durch eine Folge von
6. A carrier according to claim 1, characterized gepragten (720) und nicht-gepriagten Bereichen
in that said portion (73) covers the entirety of the (73) Ubertragen werden. wobei die Abschnitte
middlie axes of said track elements ; the circuiar nicht-gepragte Bereiche belegen.
contour lines surrounded by said area forming an 60 4. Trager nach Anspruch 1, dadurch gekenn-
or_thogonal alignment (AR) with respect to said zeichnet, daB zwei Vorpragungs-Motive (74) in-
middle axes. nerhalb eines einen dieser Abschnitte ein-
7. A carrier according to any one of the preced- rahmenden Zwischenbereichs aufeinanderfoigen.
ing claims, characterized in that said middle axes 5. Tréger nach Anspruch 1. dadurch gekenn-

are incurved and have a center (0) which coin- 65 zeichnet, daB einer der Abschnitte (73) eine Endla-



6rthogonal alignment (AR) with respect to said zei chnet. daS zwei

Vor pri gungs-Mtive (74) in- mddle axes.

nerhal b eines einen dieser Abschnitte ein- 7. A carrier according to a
one\of the preced- rahmenden Zw schenberei chs auf ei nanderfol gen. ing
clainms, characterized in that said m dH eé&xes 5. Trager nach Anspru
1. dadurch gekenn- are incurved and have a center (0) which coin- 65

zei chnet. daB einerder Abschnitte (73)o @gp@dadl a- -26- 0097092

i nnerhal b gi nes Zw schenberei chs ei nni amt . die einen Bruchteil der
St rahl ung uﬁefrmitgecnes WiwhénbereicAy eigehmNach Ansfy eigdn Bructtiaicier Sthahg@l @d¥angen. die
von dem Fr H%Q‘Ff PF@bknséf“F'éucﬁﬁOetcemeMB-chm tt veeidethrvet deml fiRcll iedeuentetdp Aosehnittt -
(1) e Srmudtir e u,e.e,?eng o che ausdgc%ﬁ?"gjﬁegﬂ@*°“%aﬁn§§”‘%¥.%ﬁ§%’E?:.',.,S;Z‘f;‘
Mttel acnbc,aq:rgj egn Wo-,

krei sfor mrgesrmlien! b%nésS) i i" di & vl Hebsg siéme‘:tes o
ei ngeschl eserisn (AR) ib bezdgtauf ‘dﬁmnmaﬁchadmf die Me'hﬁ aJeaﬁhaiese(r K&):h ib8 RS Robei
krei sf 6r n$i efn Unri sse ei ne orthogonal fl uch-dervonden Riformdétalsbreit@d@rwanrend dieses

Spur el enent- en Ans’;ﬁr 'E’e’P s‘le"eﬁ?r?d“ tﬁéild@sfﬁl ni e (A?QPWFEEE%S‘ ZAD@F@Ne? (e'N) des
isieru |

Mt et ac Mlttel qj é: Abgcmﬁ rri %rf ac 1?Ans‘}90 ktbcsurcgl
der von deit e .Qnméﬁé?- gnd di %eﬁnz erts von
bel i ebi gesezabsbbemycsé msammenfallt Uber quer ens er zemghedenﬁtkamtskr&fenhs) (:er W)pratRsgs-

henden An%d’rotr@hw"g ckad bebtungy eivesn infaeinghnet . Moliée (74)S|egmrahts~n(dVD di e
Fokal i si €f°08t vﬂaF'Ikte'"e Fliepiaen \ge %E?“ét hs'én geRr htwrrecmmvrepm% dadurch ge-
o Vorri G RSB é% ki e, IR R R AT
. gang
ei-ner h@?l@&b@r‘ﬁiﬂten der K@Wﬁ?&h Bfikbig égr{::% 0651 e Blreich zu
Bé*Z'UgSObafef IsparBiemenis avsammbavitkt, . wobei Mittel einem dlrekﬁldlﬁﬂ?folgenden nicht-gepragten
| dent i fi KB puorkiisteding defl Pokalisireung\dss Sleslgunge- Bereibifeststelit ung zur Abt ast ung
ei nes | nf'GP [Rfotodetektormittg)n (1) gestepa’t WS8R rmt wird. tionstragers nach ei nem
bel i ebi gen der vorste- 15 10. Vorrichtung nach Anspruch 8. dadurch ge-
henden Anspruche. mit optischen Abtastmtteln, kennzei chnet. daB die
Abt astung des Werts von die auf die Bezugsoberflache ei nen gebundelten
einemKreis (12) bestimmt w rd, der den Ubergang Licht-Fleck richten. der
nur mt einem beliebigen des Fl ecks von einem gepragten Bereich zu der
Spur el enente zusammenwi rkt, wobei Mttel ei nem direkt
dar auf f ol genden nicht-gepragten (B) zur Einstellung der Fokalisierung des
Fl ecks 20 Bereich feststellt. von Photodetektormtteln (10) gesteuert
wer den, '

N



