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1 -Reader for nu

"Mﬁwention relates to readers for nunerical 5 information carriers such as

merical information carriers such as a conpact disc The

conpact discs. This invention relates nore particularly to the portion

adapted to prog
fFat erial readin

ranmmi ng these readers, which conprise generally: 10 -

g neans for the carrier,_- control nmeans conprising: nmeans

of carrier managenent adapted to menorise data which has been read, form ng

a "table of contents" 15 identifying all the tracks of information prese
on at |east one &gadex, fo gegicabninsprmak gERgLeRg.fueH &

readi ng nmeans,
presel ecti on of

programmi ng enabl i ng acquisition by the user. of sequence of track nunbers
to be read, and storage of this sequence in a zone formng a sequenti al

el %%%%%g?¥e&ggegsgg'régdggghfgrsﬁﬂﬂggﬁgaff tracks is

menory after it
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reading of, the "current” track of the carrier, after
Qgﬁgéﬁg%géﬁgby the user, 20 and neans of sequenti al
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information carriers such 'as compact discs.

This invention relates more particularly to the portion
adapted to programming these readers, which comprise

generally:

- material reading means for the carrier,

- control means comprising:

means of carrief management adapted to memorise data
which has been read, forming a "table of contents"
identifying all the tracks of information present on at
least one ¢arrier,

means of controlling reading, adapted to cause, by

reading means, reading of the "current" track of the

carrier, after preselection of the latter by the user,

and

means of sequential programming enabling acquisition by
the user of sequence of track numbers to be read,
and storage of this sequence in a zone forming a

sequential memory after its wvalidation by the user.

Such a sequence of tracks is habitually termed

"programme” .
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2 In known devices, programm ng of one or a plurality of sequenced ranges
of tracks can only be effected if the material reading nmeans of the carrier
are stopped. 5 In other words, if it is'dgsired to menorise a sequenced
range of tracks while one is in the course®of reading a given track on a

& ven disc, (called the active state), it is necessary in a first stage to
address to the reading neans a command to pass fromthe 10 active reading
state to the pas§i ¥GowhaligveBes! dbfodPaliig dheyndooncs phailithentin a
second stage to carry out the progranm ng proper. On the other hand, when
reading of the kpgGksicefi Pan§esBADE+&€Ks pragronly be efifiectedyifithés not
possible to nodify the tracks of the said programme which remain to be
read. Such an opgeariad skadingquéanrs of ophéngarhier caténgtopp@d; then
progranmm ng of a new sequence or nodification of the old sequence
previously nenorised. 20 Moreover, with the majority of the existing
readers, intended to read a multiplicity of discs (double readers,

hori zontal o | anepsherowdicdg,sySt éhs}s drangedgta BFEerifetRe course of
reading the tracks of 25 a nenorised progranme involves jjmedi ate stoppage
of the reading sequenced zasgei of, tracks| whhéepPBeehf HBVFRESCRITR®a®Ei ngle

or multiple | oadi ng syste rogramm ng cannot be,
P rea iné a gkvgn rac oﬁ a given glsc, (called the

active state), it is necessary in a first stage to

address to the reading means a command to pass from the
10 active reading state to the passive state (a state in

which they do not read), then in a second stage to

carry out the programming proper.

On the other hand, when reading of the tracks of a
15 memorised programme is under way, it is not possible to
modify the tracks of the-said programme which remain to
be read. Such an operation also requires stopping the
reading means, then programming of a new sequence or
modification of the old sequence previously memorised.
20
Moreover, with the majority of the existing readers,
intended to read a multiplicity of discs (double
readers, horizontal or lateral loading systems),
changing a disc in the course of reading the tracks of
25 a memorised programme involves immediate stoppage of

the reading means.

In addition, in all the present devices with a single

or multiple loading system, programming cannot be



3 carried out except if the control. means ‘know the table of contents or
tabl es of contents of the disc or discs l-oaded. Consequently, as soon as a
new disc is |oaded, this involves invalidation of any programm ng. Such 5
dr awbacks consi derably reduce the ease of tse to the user and restrict the
frogramm ng functions. Consequently, one object of the invention is to
obtain a reader for nunerical information carriers which does 10 not have

the drawbacks of.leadar s, thﬁeggggiﬁotﬂéiebnﬁibl ReankhkfoRUERESEabhe
I Whi C

i nvention proposes a reader on the one hand the neans of

sequential 15 RIOYPRAPENRS drerhuneki grakbycaapar akednbr aisthermdasssof
reading control, and on the other hand, the nenory for the neans of carrier

nmanagenent , 132de.| eonkkeueaduent hal seenDRE, aanewcddpai sl yoadedssi bl e
to the nmeans of sequential programmng and to the neans of 20 reading .
control, so thatcHike ifR@lvesl inogledaitdbnpodgeaynprograymingaddBuchn be
rendered operative during functioning of the reading control neans, in
order to al |l pw rdividackis consfiderebdgntreducef thiee eagied ofeygentrakhfenory,
in whatever state of know edge of 25 the tables of contents. The
functional sepamnmem@ndgf resericsgienpreIzammdngc fvsstA6RSuni ts enabl es
their independent functioning. It is thus possible to carry out

progranmm ng, whatever

Consequently, one object of the invention is to obtain
a reader for numerical information carriers which does
10 not have the drawbacks of readers belonging to prior

art.

For this purpose the invention proposes a reader in
which on the one hand the means of sequential

15 programming are functionally separated from the means
of reading control, and on the other hand, the memory
for the means of carrier management , as well as the
sequential memory, are conjointly accessible to the
means of sequential programming and to the means of

20 reading control, so that the means of sequential
programming may in addition be rendered operative
during functioning of the reading control means, in
order to allow modification of the content of the said
sequential memory, in whatever state of knowledge of

25 the tables of contents.

The functional separation of the programming and disc
control units enables their independent functioning.

It is thus possible to carry out programming, whatever



4 may be the state of functioning of the reading neans controlled by the
‘control unit. Preferably, each itemin the sequence is nenorised in 5 the
“sequential nmenory in the formof a couple of data relative to the nunber of
track and of the carrier which contains it.%'n a particul arly advant ageous
way, the sequential 10 progranm ng neans are adapted, when receiving a
command fromthe reading control neans and indicating opening of a nobile

el enent enabl i nonaptE@diied | OFad SXIfaedt g We e tadidid inkidns
i ndi cated by a nenorised sequence, to suppress in the sequential menory al

the 15 coupl es comprokied) Isiattthe edaritmsl tndithe said carrier accessible by
the said open nobile nmenber. By nobile nenber is neant also a carrier

| oading drawer, as well as a lid which is at |east partially renovable,
enabling access to one or a plurality of carriers. 20 Thus, when a disc is
repl aced, eitherPreferakiadi rachatemrinnhe reegliencersis wendwised dld ows
automatically elimnation in the nmenorised programe of all the couples

i ndi cating tRe rié}f fegentialemenmryndanrdienfamn ffotthourds wfe d¥ta he

i nvention, the se uenliaéﬁgrogranning nmeans are adapted to store in the

sequential menorfFLRERAR R DL ohtgagieiand of the carrier

which contains it.

In a particularly advantageous way, the sequential

10 programming means are adapted, when receiving a command
from the reading control means and indicating opening
of a mobile element enabling introduction or extraction
of one of the carriers indicated by a memorised
sequence, to suppress in the sequential memory all the

15 couples comprising data relative to the said carrier
accessible by the said open mobile member. By mobile
member is meant also a carrier loading drawer, as well
as a 1lid which is at least partially removable,

enabling access to one or a plurality of carriers.

20
Thus, when a disc is replaced, either in a loading
means or on a reading means, there follows
automatically elimination in the memorised programme of
all the couples indicating the replaced carrier.

25

According to another feature of the invention, the
sequgntial programming means are adapted to store in
the sequential memory a sequence of numbers of tracks

to be read forming a programme, without knowing the



to be read form ng a programme, without knowing the . content of the
tables of contents of the carriers indicated by the said sequence.
Gt herwi se, .the sequential programmi ng neans. are 5 adapted, when there is a
need to read one track of one sequence indicating a carrier whose table of
contents is not known, to conpare, after reading said table of contents,
the data of the couple or couples of the said sequence indicating the said

carrier to the s¥ntdmbler the @ablest oft Sontrtitiso ofl ithienaeerriiershe
sequential menory the couple or couples conprising data inconpatible with
the content of tikgliteitdd &Y ehef sadd eeguenice.this way it is no | onger
necessary to know the table 15 of contents of each of the discs containing
a track of a programre to be read. Henceforth, when a track nust be read on
a disc whose table of contents is not known, firstly its table is read,
then the conpat iQfilenwiss, tthe seayentiels BHOKERMN NG SRS F&npari son
with the 20 contents of the table. |If the test is conclusiv %} ack
present on the d@daptadbadhen dhene i fcpesd Gk rﬁ%%&'qaﬁi é‘:rnone
proceeded with. According to another feature of the invent]

sequential pr ogriafHSTF et AR GmFatse- S "ARES it ehéﬁg2§n#%%%%%ed,

when programming is carried oyt during the cou . {0 Arfia/JF track
of a carrier, t ﬁ’ré’rﬂ;ri]?é”ﬁl'cgi?plc@ Fat a?‘flr%e %’tsﬁee\??]tr{get e sai éﬂcarrl er
contents, the data of the couple or couples of the said
sequence indicating the said carrier to the said table
10 of contents, and to eliminate in the sequential memory

the couple or couples comprising data incompatible with

the content of the said table of contents.

In this way it is no longer necessary to know the table
15 of contents of each of the discs containing a track of
a programme to be read. Henceforth, when a track must
be read on a disc whose table of contents is not known,
firstly its table is read, then the compatibility of
the programme's track is tested in comparison with the
20 contents of the table. If the test is conclusive
(track present on the disc) reading of the track of the

programme is then proceeded with.

According to another feature of the invention, the

25 sequential programming means also comprise an auxiliary
memory intended, when programming is carried out during
the cdurse of reading a given track of a carrier, to
memorise a couple of data relative to the said carrier

and number of the said given track.



-—and .nunber of the said given track. 6 This allows the nunber of the
track in the course of being read to be retained in nenory before the
programme is |aunched, as well as its carrier, so that, 5 at the end of
this programe, the user is able to finish9 istening to the disc which he
was originally listening to. In addition, very advantageously, the
sequential 10 programm ng neans are adapted, when a command is received
fromthe reading control nmeans and indicating a replacenent, during reading
of a programme, of the carrier containing the given track nenorised in the

auxiliary nmenorynilo o epkaceneNnliiBetabd ausl kirack ib theneourskeotoupl e of
data relative to the said track given by a new couple of data of zero

val ue. Thus, wheriagdiread to Bl 2eedined e meadey, belffereomteol neans are
capable of knowing 1 f the disc which 20 was being read before the

begi nni ng of exeevgrammef ishdapnepedimashweliceas iesl sexdiefccsodithgtto
anot her feature of the invention, the reading control neans _are adapted
after conpl e5i omatotth2s endeadi tisf privgrammeks the asexqdenedlgn§onhen the
auxiliary nmenory contains data of non-zero value, to cause reading of a
track whose nunffdniisd figtesisgedoi fhendisgx Whighy hee WeSy OTgd #ted by

one unit, and the )
_ listening to.

In addition, very advantageously, the sequential

10 programming means are adapted, when a command is
received from the reading control means and indicating
a replacement, during reading of a programme, of the
carrier containing the given track memorised in the
auxiliary memory, to replace in the said auxiliary

15 memory the couple of data relative to the said track

given by a new couple of data of zero value.

Thus, when a disc is replaced in the reader, the
control means are capable of knowing if the disc which
20 was being read before the beginning of execution of the

programme has been replaced.

According to another feature of the invention, the
reading control means are adapted after completion of
25 reading of the tracks of a sequence and when the
auxiliary memory contains data of non-zero value, to
cause reading of a track whose number is that stored in
the auxiliary memory, incremented by one unit, and the

carrier is that stored in the said auxiliary memory.



‘carrier is that stored in the said auxiliary nenory. 7 In this way, at
the end of a programme, it is possible, by going to read the contents of
the auxiliary nmenory, automatically to resune listening to the disc which
was 5 being read before launching of the safd programe. This automated
ffunction ensures a considerable gain in tinme for the user, as it |iberates
himfroma series of control commands. It al so enables alternate
readi ng between a "master"” disc (wth non-progranmed readi ng) 10 and one or.
a plurality of other progranmmed discs. According to the invention, when the

auxiliary rrermryngqfﬁfé Neaflats ofne &dfy ¥ L@,pf&%e;@e@l,i NG G igoysimaxs are
0

‘adapted, after conpleted reading of the tracks a 15 sequence, to place

the readi ng neansyidéondg Ned r'ras ine sdrdentIVien dhe ladid ieont adenedyi,n the
auxiliary nenory ‘are zero, this neans that progranm ng has been carried out

20 whil e the reaglifiGnAEbEsl Merto ireddite rl pstssi ey tatthe atistchadhitdie wdissc
whi ch was bei ng read before execution of the progranme has been repl aced.
I n both case$ t heeindg sremd Meeibre aumenihg hef rdweli sty dnpaegnagmgo i nt o
their active state after conpleted execution of the 25 programe.
Accordi ng to yetTlahotaetomatad rfunttidn enaurRs oh, CAFEldMER EidRi thddhs are
adapt ed, during generation of a . . }
time for the user, as it liberates him from a series of
control commands. It also enables alternate reading
between a "master" disc (with non-programmed reading)

10 and one or a plurality of other programmed discs.

According to the invention, when the auxiliary memory

contains data of zero value, the reading control means

are adapted, after completed reading of the tracks of a
15 sequence, to place the reading means into their passive

state.

When the data contained in the auxiliary memory are
zero, this means that programming has been carried out
20 while the reading means were in their passive state, or
that the disc which was being read before execution of
the programme has been replaced. In both cases there
is no need to command the reading means to go into
their active state after completed execution of the

25 programme.

According to yet another feature of the invention, the
programming means are adapted, during generation of a

sequence, to modify and/or suppress and/or add, on the



~.sequence, to nodify and/or suppress and/or add, on the 8 command of the
“wser, at least one couple of data relative to a track nunber and to its
carrier ampng the couples of the sard'sequgnce al ready nenorised in the-
sequential nmenory. 5 In the sane way, thes€ programr ng neans are adapted,
during reading of the tracks of the programme, to nodify and/or suppress
and/ or add, on the command of the user, at |east one couple of data

relative to a 1Qqmidadek QU%H%ruaeé tatlléaserbhércagﬁme bedaeupl es of the
sai d programe nennrlseg in the sequential nenory us the user nmay at any

nmoment revise, idalgRaveveo at arackf nlihBeteadingontasscaapdenhambag bdhe is
in the 15 course of progranmmed reading or not, the sequence in the course

of formation, aweugiles ofcemeesaidgstquahty theepdggmemniragedhiohthe under
way. This again reinforces slightly further the flexibility 20 of use of
the progranm ng seymieamialHeemefrgrth it is possible, in the case of
repetitive (or |loop) programming, to nodify the contents of the programe .
whi ch nust b® reused. 25 |In a particular enbodi nent of the progranm ng
means there is provided the possibility that they can ellnlnate fr8n1the
sequential menolp tdHe SREec¥yanghese programming means are

during reading of the tracks of the programme, to

mbdify and/or suppress and/or add, on the command of

the user, at least one couple of data relative to a
10 track number and to its carrier among the couples of

the said programme memorised in the sequential memory.

Thus the user may at any moment revise, in whatever

state of the reading means, and whether one is in the
15 course of programmed reading or not, the sequence in

the course of formation, avoiding recommencing totally

the programming which is under way.

This again reinforces slightly further the flexibility
20 of use of the programming system. Henceforth it is

possible, in the case of repetitive (or loop)

programming, to modify the contents of the programme

which must be reused.

25 In a particular embodiment of the programming means
there is provided the possibility that they can
eliminate from the sequential memory, on the command of
the user, a couple of data of a sequence in the course

of reading, from the termination of reading of the



the user, a couple of data of a sequence in the course of reading, fromthe
“term nation of reading of the 9 track indicated by the said coupl e of
data, so that there exists in the-said sequence only couples of data

i ndi cating the tracks remaining to be read. 95 Thus, consultation of the
tracks of the programme which remain to be read is considerably sinplified,
since at any given nonent there exists in the sequence only the tracks

whi ch have not ye&aéﬁe@nageateaobglatﬂéaggya Eaﬁéléuaﬁtﬁﬁﬂagoéé 8R4t per mi t
| oop programm ng, which requires Ctonservation of all the tracks of the

programre. In a paetkbCukakty adveAbagaodsSsvgdentBecplpgreupleg &b dmeas are
adapted, after nenorisation of a programre and in the case of recognition

of the data of nepndieaeiwngl thel BrabRsausmbiAiygneooby, réadcommand t he
control neans to read the tracks of the said programme. 20 On the ot her
hand, after nenorisation of a programe, and in the case of recognition of
zero-value data in the auxiliary nenory, the programm ng neans are adapted
to wait for & cofhmed trosulhaticsrofrtbhei hyacke efnthe| PredrRa™e VRuaht he
tracks of the said programme. 25 Thus, upon sinple reading of the data
cont ai ned in ther&@ﬁipiépybﬁeﬁﬁﬁﬁ,15h@obﬁééﬁﬁﬁggﬁgshﬁﬁﬁéfH%@erﬁ?ﬂ%e at

any given moment there exists in the sequence only the

tracks which have not yet been read.

10 Naturally, this function does not permit loop
programming, which requires conservation of all the

tracks of the programme.

In a pafticularly advantageous way, the programming

15 means are adapted,iafter memorisation of a programme
and in the case of recognition of the data of non-zero
value in the auxiliary memory, to command the control

means to read the tracks of the said programme.

20 On the other hand, after memorisation of a programme,
and in the case of recognition of zero-value data in
the auxiliary memory, the programming means are adapted
to wait for a command from the user ordering the
control means to read the tracks of the said.programme.

25.

Thus, upon simple reading of the data contained in the
auxiliary memory, the programming means detérmine
whether the programme must be launched automatically

upon the end of acquisition of the programme, or



whet her the programre nust be | aunched automatically upon the end of

acqui sition of the programe, or 10 whet her they nust wait for a comrand
fromthe user in order to carry out this launch. The invention |ikew se
proposes a process of 5 controlling by proépanning a reader of nunerical
Fnformation carriers such as a conpact disc. This process conprises: - a

- first stage in which acquisition is carried out of 10 a sequence of couples

of data relati V%}?é’t‘ﬁé&? Gyt Waild ade A¢orindrie f5 itele WHeh dgpnt ai ns
(0]

it, and storage a sequernice I1n a zone formng a sequential nenory,

wi t hout know ng hed&r ehanshdhe dblthiy taahles of contents of the carriers
of the tracks of the 15 sequence; - a second stage in whi.ch the table of

contents of the support is read, conprising the nth track to be read of the
menori sed sequence; - a third stage in which the content of the table of 20
contents of the Therimvemrtoigm i kikewide prdpdsexcla gradessafuence in the
course of reading is conpared to the data of the couples of this sequence

i ndi cating t e sedomtmeiling bwrprigramming queraaddr mihvresicadlhe coupl e or
coupl es conprising data inconpatible with the 25 contents of the said table
of contents are tufprmatien carriers such as a compact disc.

This process comprises:
- a first stage in which acquisition is carried out of
10 a sequence of couples of data relative to- the number of
a track and of the carrier which contains it, and
storage of a sequence in a zone forming a sequential
memory, without knowing beforehand the table or tables
of contents of the carriers of the tracks of the
15 sequence;
- a second stage in which the table of contents of the
support is read, comprising the nth track to be read of
the memorised sequence;
- a third stage in which the content of the table of
20 contents of the carrier comprising the nth track of the
sequence in the course of reading is compared to the
data of the couples of this sequence indicating the
said carrier, and in the sequential memory, or the
couple or couples comprising data incompatible with the
25 contents of the said table of contents are suppressed,
and
- a fourth stage in which, as a function of the result
of the comparison carried out during the third stage,

there then follows either reading of the information



and - a fourth stage in which, as a function.of the result of the _
.conparison carried out during the third stage, there then follows either-
readi ng of the information stored in the nth track, or reversion to the
second stage in order to apply the processjjo the track follow ng the nth
track of the sequence to be read. 5 O her %eatures and advant ages of the
invention wll becone apparent upon exam ning the follow ng detail ed
description, made by way of exanple, and on exam ning the annexed draw ngs,
whi ch show. 10 stopeduria thesnshdtagechm Pkl vevensing &opbhei sacenda reader
according to the invention;, - Figure 2 is a diagramillustrating a
progranm ng pr o€&addee ipoprderehferPREFOEBRNGTPESSRe tPNEBAL FEACKaNd - Figure

3is a diagran1i||ustnating stage 25 of the 15 procedure hllustrated in
Figure 2. Refer éRLdOMRT tResPER bEagkdef: 6bei §eABCRCCWRPCRESRERE -

di agrammatically a reader 1 according to the invention, intended to read
two discs 2-1 and 2-2 placed on disc 20 turntables. Naturally the

i ti I L d i Qt d t .Sl [

ol ural iy of ai bberoseaBubREERY o8 ERERbehcoFnPRenARIBREEPH, R T, ner i ca

t t di < Lt j 0 bl f

et onhy N beehE gpggg;é@é - BBoR"Ex8hi b ig° LhbaEET18UdngeLBEE2RED! © ©
description, made by way of example, and on examining

the annexed drawings, which show:

10 - Figure 1 is a diagram illustrating a portion of a
reader according to the invention;
- Figure 2 is a diagram illﬁstrating a programming
procedure for a reader according to the invention, and
- Figure 3 is a diagram illustrating stage 25 of the

15 procedure illustrated in Figure 2.

Reference will firstly be made to Figure 1, which shows
diagrammatically a reader 1 according to the invention,
intended to read two discs 2-1 and 2-2 placed on disc

20 turntables.

Naturally the invention also applies to readers

intended to read a single disc or a plurality of discs.

25 Each disc 2 comprises information of the numerical type
stored in tracks produced on one of its surfaces and

being capable of detection by the control unit 6.



12 The reader 1 conprises reading neans 3 of the | aser -di ode type, capable
- of reading the nunerical information stored in these tracks, and control
means 4 intended to transcribe into signalgs_the commands of the 5 user.
These conmands may be either addressed by m@ans of commands by activation
of control keys located on the facade of the reader 1, or addressed by
means of waves with the aid of a renote control box. 10 The control neans

4 are produced Wi Jddyaddl d QonphrdElels0Readdolp RRARES 3WECRhEhaperson

skilled in the art may buy in the trade. They conprise a managenent -unit 5,

a reading contrgjcle t4pjd, @apabiedesnseddingd taenigerrical8 and an
acquisition unit 7. It i's clear that the various units constituting the

control means 4 jeffdriatitadetoried Hel tbldsegaraicklsy 2@d gopsirodl mpans 4
separated. It is therefore possible to envisage a single nulti-tasking

M croprocessor dmt@igRid g tiranschkiibe Hintoo pignedsotheowormangst RE shed
units. 25 The acquisition unit 8 conprises the function keys placed on the -
facade of the reemstar. 1 These wesmands diayplbey edtthere addgwesed OFi R§a8Sode
type, or segnents of liquid crystals, enabling display of _i nformation

of commands by activation of control Keys located on

the facade of the reader 1, or addressed by means of

waves with the aid of a remote control box.

10 The control means 4 are produced with the aid of
electronic components which the person skilled in the

art may buy in the trade.

They comprise a management unit 5, a reading control
15 unit 6, a sequenced programming unit 8 and an

acquisition unit 7.

It is clear that the wvarious units consﬁituting the
control means 4 of the reader are not obligatorily

20 physically separated. It is therefore possible to
envisage a single multi-tasking microprocessor or
quasi-multi-tasking microprocessor combining the said

units.

25 The acquisition unit 8 comprises the function keys
placed on the facade of the reader 1, and means of
display of the light-emitting diode type, or segments

of liquid crystals, enabling display of information



13 relating to the state of functioning of the reader, to the content of
the discs, and to the function keys. The control unit 6 is designed to
serve as an interface. 5 between the acquisition unit 8 and the reading :
means 3. Any command entered at the facade ¥3mnually or by nmeans of waves)
is thus converted into the formof one or a plurality of specific signals
adapted to cause to function the reading neans 3, or to cause progranm ng
10 with the aid 9&1§P§n§” 9" EA1 00, 01 Le 7s Rétfgz"i‘iﬂ't8f'£'lt1§rf”é:5?¥\fthl{éhe
T P RSt e of e

di sc managenent uni € hanagenent uni S nanagenen

tracks of each difg Zontin€OSP!ERESafedBNAPRTRHG CRICEINS: 1dn Leeybi ch the

control neans 4 nenorise t abl es of contents of eac t he di scs

previ ously | oaded on the turntable platforns, and/or of which one track at
| east has al ready been read. These tables of contents contain information
relating to the whabebnetol racks onig03ésegHlesCrd Oetvéla€ran ointéefice
respective durations and on the total duration of the disc. Naturally, in
the case of renobatweenr et azsegeisivion whbt, 8idsdt ol eredd tmyntmedss | 5. _
automatically deleted 25 fromthe nmanagenent nmenory 9. The programm ng unit
8 conprises a dehny cemmandOentexed uencele nEacade 1 (mamagably a0 i by angamenory
12.

of waves) is thus converted into the form of one or a

plurality of specific signals adapted to cause to

function the reading means 3, or to cause programming
10 with the aid of the programming unit 7, or again to

interact with the disc management unit 5.

The management unit 5 ensures management of the tracks
of each disc 2. It comprises a management memory 9 in
15 which the control means 4 memorise the tables of
contents of each of the discs previously loaded on the
turntable platforms, and/or of which one track at least
has already been read. These tables of contents
contain information relating to the number of tracks on
20 the disc (or carrier) on their respective durations and

on the total duration of the disc.

Naturally, in the case of removal or replacement of a
disc, its table of contents is automatically deleted

25 from the management memory 9.

The programming unit 8 comprises a delay means 10, a

sequenced memory 11 and an auxiliary memory 12.



14 This progranmng uhit is connected by a first portion to the acquisition
-unit 7 which conprises the function keys specific to progranm ng, carrying
- a second portion to the nmanagenent unit 5, _and nore specifically toits 5

managenent nenory 9, permtting access to }%e contents of .the tables of

eontents, and by a third portion to the reading control unit 6. In

present -day readers, the progranm ng unit fornms 10 physically and

functionally a pask ?Eoﬁgmemgr ghidnit. cdhAnectedchpgnat fiusct pontion

i ndependent |y thereof. w, during el aboration of a sequence of couples of
data formng a ppoghanaequasietipheunfitdat ahiiodi cemprgsesliShegifunaticack and
the carrier which contains it, cannot be accepted by the control unit
except if this weysl spesifdepabi preguamhinge tabkyio§ aofecend BPrihen
indicated carrier. If this is not the case, the couple acquired by, the user
i s rejected. Théoetbeemanpgementr ugdkr 55 endt more speciipradlys teoat8nts of
the carriers indicated by the couples of the programe are_stored in the
managenent uhi t MBSRGEBERSIETEY0R  oPCENA LEABYr ARFESS250 EBRSEQRERTET,
progranmm ng cannot be carried qut on the one hand if_the readin ans are
in their active©oft &he tables Pﬁecng?EFSarénﬁaﬁgg@dtﬂﬁr B9, ﬁPﬁo °neans,

and on the other hand if, there is .
the reading control unit 6.

In present-day readers, the programming unit forms
10 physically and functionally a part of the control unit.

Thus it cannot function independently thereof.

Now, during elaboration of a sequence of couples of
data forming a programme, a couple of data indicating a

15 given track and the carrier which contains it, cannot
be accepted by the control unit except if this couple
is compatible with the table of contents of the
indicated carrier. If this is not the case, the couple
acquired by the user is rejected. Therefore this

20 requires that all the tables of contents of the
carriers indicated by the couples of the programme are
stored in the management unit before acquisition of the

programme.

25 Consequently, programming cannot be carried out on the
one hand if the reading means are in their active
state, since the latter are managed by the control

means, and on the other hand if there is



“inconpatibility between one of the couples to be acquired and the nmenorised
<t ables of contents. On the other hand, in readers according to the 5 -
i nvention, although the programm ng unit 8 and the control unit 6 are
connected to one another, they can neverthéPess function in a manner
fndependently of one another. 10 It is thus possible to acquire couples of
data without these being conpatible with the tables of contents nenorised

in the nanagene%rhé@@%{é/lﬁllﬂ WS UE e qufgs%har Iﬁ&,_{éﬁetsatgde%é S not

menori sed. 15 C proogramm ng can ut (during the
course of readi R LS REdderEd N real tine
while it is in Qﬁ% course 1%%%?5?#%%’ 20 Natf?gily such a device
permts nmenorisation of a pIuraIity of programmes if necessary, as well as
their nodification. According to the invention, verification of 25
conpatibility oford Wiidned K@ i Neddugeracidmiimgd wurthey acqui sition
of the couples of data of the programme. It is henceforth effected by the
programi ng sni tiBrehtricy, exathtugin wfe tgrogremning 181l dyremdehg ust after
reading of the couple placed in

control unit 6 are connected to one another, they can

nevertheless function in a manner independently of one

another.

10 It is thus possible to acquire couples of data without
these being compatible with the tables of contents
memorised in the management memory 9, or when one at

least of the tables is not memorised.

15 Thus dynamic programming can be carried out (during the
course of reading) but likewise a programme may be
modified in real time while it is in the course of

execution.

20 Naturally, such a device permits memorisation of a
plurality of programmes if necessary, as well as their

modification.

According to the invention, verification of
25 compatibility of a couple of data is no longer effected
- during acquisition of the couples of data of the
_programme. It is henceforth effected by the

programming unit 8 during execution of the said



. front of it in the sequence form ng the programme. |Ih effect, in order to
gain time, upon each first 5 occurrence of a carrier (k) in a sequence, the

" progranming unit 8 goes to see in the nanaggnent menory 9 whether it
contains the table of contents of the carrirér concerned. If this is not the
case, the programming unit 8 asks the control unit 6 to cause 10 readi ng of
the table of contents of the carrier concerned by the reading neans 3. This

table is then nprograsthd,njuse aEtegereadimgmoLy the Koapleg plaeedaline of
contents of the carrier concerned, 15 the programmng unit 8 proceeds to
verify all the doumte®fofitddna thediseatienget foradng ¢hec progmaste .Any coupl e
of data indicating the carrier concerned which is inconpatible wth the
tabl e of contents of the carrier concerned is then automatically del eted
from20 the sequential menory 10. Execution of the programe then
proceeds eit her 15y effagitng itherdesciko ga@idatdmehy uped each ifddséoupl e, or
by verifying the couple followng if this has not already been done. 25
This verificati OFPEIEEFS Otwd CFET1EES K pd@ Bn SEEUETCE atd® The del ay
means 12 is a tined counter which starts automgtic

1y as soon as the
function key foPYRFTRMOLRG, Udlk, B, g0es £O;868atd L @P@@F"@é’&hmmﬂ’

acquisition of & uhether it contains the table of contents of the

carrier concerned. If this is not the case, the

programming unit 8 asks the control unit 6 to cause
10 reading of the table of contents of the carrier

concerned by the reading means 3. This table is then

memorised in the management memory 9.

Knowing the table of contents of the carrier_concerned,

15 the programming unit 8 proceeds to verify all the
couples of data indicating the carrier concerned. Any
couple of data indicating the carrier concerned which
is incompatible with the table of contents of the
carrier concerned is then automatically deleted from

20 the sequential memory 10. Execution of the programme
then proceeds either by reading the track indicated by
the verified couple, or by verifying the couple

following if this has not already been done.

25 This verification procedure will be described in detail

later.

The delay means 12 is a timed counter which starts

automatically as soon as the function key for main



coupl e of data by the user. This main programm ng function. key indicates to
~4he 5 progranming unit 8 that the user w shes to begin acquisition of a

sequence of. tracks so as to produce a reading progranme. It therefore

generates a progranme- initiating nessage ich is addressed to the

programming unit 8. 10 The duration of timng is fixed at the tinme of

manuf acture of the reader. It wll be for exanple equal to 10 seconds. 15

I T no programm ng-dgiaind N L Wetuhtdd ULt fidr hdlistRAFi®d dd okl a

'seconds, - the programm ng unit considers that programrming is either

abandoned by thecgigslile (df 2 itd ieas been carried out), and thus
the current state of the reader is not nodified, or that there is 20 no

| onger a couple of data to be acquired, and consequently the programi ng
unit 8 inserts after the | ast couple acquired an end-of - programe nessage.
The del ay neans Ttsisemieoih quidgpraanmsiegnehinatfidn dueeyd izglicatest 4lcs this ch, as
soon as the main progranm ng function key has been actuated, is placed in a
state in whi 6h iprédrammeing nunite & itdiat thhefusen wighes frodead®l ng function
key. At the end of the delay period, if no other progranm ng key has been
val i dat ed, 1gcquisition ‘'of a sequence of tracks so as to produce a

reading programme. It therefore generates a programme-

initiating message which is addressed to the

programming unit 8.

10
The duration of timing is fixed at the time of
manufacture of the reader. It will be for example

equal to 10 seconds.

15 If no programming function key is actuated during this
period of 10 seconds, the programming unit considers
that programming is either abandoned by the user (if no
acquisition has been carried out), and thus the current
state of,the_reader is not modified, or that there is

20 no longer a couple of data to be acquired, and
consequently the programming unit 8 inserts after the

last couple acquired an end-of-programme message.

The delay means is embodied by a segment of liquid

25 crystals which, as soon as the main programming
function key has been actuated, is placed in a state in
which it flashes in the vicinity of this main
programming function key. At the end of the delay

period, if no other programming key has been validated,



“this liquid crystal segnment extinguishes finally if no couple has been
chosén, or it remains |it continuously in order to indicate that a
programe is nenorised. 5 This main key will |ikew se serve to nodify a
programme after its nenorisation. The auxil}&ry menory 12 all ow storage of
a couple of data (n, m representative of the track (n) in course 10 of
readi ng, and of the disc (m which contains it at the nonent when

programming is capibedigiiq thyBEOD" S0BhOAL | SxtPhgheBnay! e hal ey tie seading

means 3 are in thelr passive state, or”if the dis was beilng read

before acqui sitiggupiet H8sPbEEh2ENBsER, 16r ! €0 A6RELAY RO bent thecusipe
stored couple is thé couple (0, 0). Such an arrangenent enabl es the reader

according to theihngeaétotot OnuBgtéofhat acp%ﬂﬁémﬁevﬁshnemoffsed.tm 20
di fferent nodes, thus considerably increasing the ease of |istening for the

user. In a first node, after reading all the tracks of the programme, the
control unit 6 commands the reading 25 neans 3 to read the track (n+l)
whi ch fol | ows t hEhignmawhi keyhwslbebikewhse i sedvent© modiky | & apyogeamng 12.
To this effect the control unit 6 is connected to the auxiliary nenory 12.
Naturally, if thaftertéhs Bemerisabbe®ry is enpty, there is no appeal to

t he reading 19

The auxiliary memory 12 allow storage of a couple of
data (n, m) representative 6f the track (n) 'in course

10 of reading, and of the disc (m) which contains it at
the moment when programming is carried out. If
programming is carried out while the reading means 3
are in their passive state, or if the disc which was
being read before acquisition of the programme is

15 replaced by another disc, the stored couple is the

couple (0, 0).

Such an arrangement enables the reader according to the
invention to function in accordance with at least two
20 different modes, thus considerably increasing the ease

of listening for the user.

In a first mode, after reading all the tracks of the
programme, the control unit 6 commands the reading
25 means 3 to read the ‘track (n+1) which follows that (n)
- which has been memorised in the auxiliary memory 12.
To this effect the control unit 6 is connected to the
auxiliary memory 12. Naturally, if the content of this

memory is empty, there is no appeal to the reading



-_neans 3, which are placed by the control unit 6 I n thei.r passive state.
Jhis first functioning node thus ensures automatic 5 return of the reading
means 3 to the reading position, after execution of a programme. |In a
second functioning mode, after reading all Phe tracks of a programe, the
eontrol neans 6 commands 10 stoppage of the reading neans 3, thus |eaving
the user free either to conmand reading of any track of one of the discs,

O Lo eturn | N eSRlTs AT 1 TRiAted By e gl Ghikold ave thal

whi ch had been € au |I|ary 15 In the latter case,

there is provid %%g e fdngid on key on the facade which by sinple
actuati on enabl :tgxeg.ur(s: aé;leturn Such a key asks the control unit 6 to read

the contents of the auxiliary nenory 12, 20 then to increnent by one unit
t he nunber (n) associated with the track stored in that nenory, in order to

command the readiyig Eangt Funeticad ngheot ¢y reespored Egtiomaciic( n+1) . 25
There may |ikew se be provided a specific key enabling sinple display of
t he data stoped detude cfixile areadiempmeatiz 3 t@PCHe rneadiingapasi&iosne nay
enV|sage readers equi pped with

after execution of a programme.

In a second functioning mode, after reading all the
Eracks of a programme, the control means 6 commands

10 . stoppage of the reading means 3, thus leaving the user
free either to command reading of any track of one of
the discs, or to return in a semi-automatic manner to
the track which follows that which had been memorised
in the auxiliary meméry 12.

15
In the latter case, there is provided a specific
function key on the facade which by simple actuation
enables such a return. Such a key asks the control
unit 6 to read the contents of the auxiliary memory 12,

20 then to increment by one unit the number (n) associated
with the track stored in that memory, in order to
command the reading means 3 to read the said

corresponding track (n+1).

25 There may likewise be provided a specific key enabling
simple display of the data stored in the auxiliary

memory 12.



~electronic circuits pernmtting the first and/or second node of functioning.
Consequently, in the hypothetical case where the reader operates only in
the first node, 5 it will not be necessary to equip it with a specific key
ensuring a totally automatic return. On th&O%ther hand, if provision is
rade to couple the first and second nodes, the reader nust be equi pped 10
with a specific key affordi ng access to each of the two nodes. Thus, at the

end of progra if _the i fic G %gﬁg W ed
inits second fﬁt*%r@te% Cl-vmq sncvzius ae%ﬁde{/i%autorrg{légsr elitgir(n
whi | e upon not ardydee Gdddnd S
second functlom%gec%%%&%'éefﬁe%nlcﬂesc ﬁ%ltv?/' eq—'nk%é;?it%?ﬂﬂ gure 2 in order to

describe in nore, rp&fﬁ; QP BEYEhtBAe of tHe aypAdritical
according to the |nveﬁ¢|on Ip'he 'stage 20, actuating of the function key
for main progranggdly geses ams laeéﬁé}gré}érﬁﬁﬂéﬁ tdrélly Nigh redees djersthinedde,s
addressed to the programmng unit 8 his on 25 the one hand triggers

counting by &he felwylTesns Hd mevkssnihaotdprigaitd widlh fa cpeaifiat stage
21 of the stage of functioning of the reading nmeans 3 by the control unit

6, said state beidy enrgieinqdd i tustgldiy autonkdt beirefuymnd), or passive
(readi ng neans 3 out of
on the other hand, if provision is made to couple the
first and second modes, the reader must be equipped
10 with a specific key affording access to each of the two
modes. Thus, at the end of programming, if the
specific key is actuated, the reader is locked in its
second functional mode, which will cause a fully
automatic return, while upon not actuating a specific
15 key, the reader is locked in its second functioning

mode.

Reference will now be made to Figure 2 in order to
describe in more detail a possible programming mode of

20 a reader according to the invention.

In the stage 20, actuating of the function key for main
programming generates a programme-initiating message
which is addressed to the programming unit 8. This on
25 the one hand triggers counting by the delay means 11
and on the other hand verification at stage 21 of the
stage of functioning of the reading means 3 by the

control unit 6, said state being either active (disc



‘operation). The systemthen passes to stage 22 in which the 5 progranmi ng
.-unit 8 reads the contents of the nenory 9 of the managenent unit 5, which
contains in real tinme the nunber of the track being read, as well as the
disc which carries it. This content is then nmenorised in the auxiliary
renory 12 in the formof a couple of data 10 (n, m representative of the
nunber (n) of the track and of the nunber (m of the disc containing this
track. |f the stiétn®frédd) ; eadipussibans(edadimytneans 8 aouk mfl5 are
different fromzero. On the other hand, if their state is passive, then n
equal s m equal s geexatidm) system t hen passes to stage 23 during which the
sequence is-generated. 20 This sequence, formng a programre, is stored in
the sequential nenory 10 of the programming unit 8 in the formof a
successi on of coupleixééé@f) of data representing a track nunber (j) and

the nunber of thEN@SSYSFeRFAMIPREIRS ] IGLaTH TheiR YD M%e couple (n,
SRR P RRUCET AR A o (TR R e e T S
exanpl e 22 1 "ot ht?hci_ Onrlarrr]la(l)gfergefte WY es,Ofwt?icr}?ré'on@anPr?sr in Yedl time

the number of the track being read, as well as the disc

which carries it. This content is then memorised in

the auxiliary memory 12 in the form of a couple of data

10 (n, m) representative of the number (n} of the track
and of the number (m) of the disc containing this

track.

If the state of the reading means 3 is active, n and m
15 are different from zero. On the other hand, if their

state is passive, then n equals m equals zero.

The system then passes to stage 23 during which the
sequence is generated.
20
This sequence, formihg a programme, is stored in the
sequential memory 10 of the programming unit 8 in the
form of a succession of couples (j, k) of data
representing a track number (j) and the number of the
25 corresponding disc (k), in the image of the couple (n,

m) memorised in the auxiliary memory 12.

These couples of data may be stored in all the forms

known to the person skilled in the art, as for example



string of characters. The systemthen passes to stage 24 in which it
proceeds. 5 to a new verification of the stage of functioning of the reading
nmeans 3, as described above in stage 21. Again, two cases are presented. 10
If the state of the reading neans is active,,the systemwaits for the end
of reading of the current track (n, n). Thi's operation is carried out for
exanpl e by effecting successive interrogations until a signal is obtained
indicating that the reading nmeans 3 are in 15 their passive state. However
there may al so binethe stoed of sy s¢emearicavedf i tnawy | tutbersodrad unit 6
addresses to the progranm ng unit 8 an end-of-track signal. The reading
means 3 are thensprim@dof nchamdcterssi ve state. 20 According to the

i nvention, when the readi ng neans has becone passive, i.e. if the contents
of the auxiliary nmenory conprises data of non-zero values, the progranme is
| aunched autonatically as soon as it has been 25 acquired and its
menorisation i s TRRApFYReeem THRER \RATIRS Heh $ASR 24 ol R tWREC 5Lt RFIGRPAMHI ch
execution of the nenorised progranne is_carried out. 23 On the ot her
hand, when tRe stQt2 %?Wt‘ﬁ%&’g‘g?ﬁ?borhéé%su? i 3L FL LU IRIDPE | e

when the contenttﬁg %gghing means 3, as described above in stage 21.

Again, two cases are presented.

10 If the state of the reading means is active, the syétem
waits for the end of reading of the current track (n,
m). This operation is carried out for example by
effecting successive interrogations until a signal is
obtained indicating that the reading means 3 are in
15 their passive state. However there may also be
envisaged a system of waiting until the control unit 6
addresses to the programming unit 8 an end-of-track
signal. The reading means 3 are then placed in their
passive state.
20
According to the invention, when the reading means has
become passive, i.e. if the contents of the auxiliary
memory comprises data of non-zero values, the programme
is launched automatically as soon as it has been
© 25 acquired and its memorisation is complete. The system
" then passes to stage 25,.during which execution of the

memorised programme is carried out.



~auxiliary menory conprises data of zero value, the programming unit is put
“i-n a waiting state until it 5 receives fromthe user a command to | aunch
“the programme which has just been nennrisem&BAmtuation of any of the
control keys located on the facade of the r'eader will then trigger
l"aunchi ng of the programe in stage 25. 10 Naturally a specific function
key may be provided authorising |aunching of a nenorised progranme. In
order to describentthé Sthge Rand) efledentite Wtdtdeof St dtedditg ggens.
Stage 25-1 marks the begi nning of execution of the programme. At stage
25-2, the prograimispassive bststdgeshes, at . ¢alwieerl theosdntent coilinthes

I ndicating 20 the position of the couple in the sequence. Then, at stage
25-3, it reads tawxtbhaxntimeforhecdipsisesuddta (¢f @rofvalwe scdtheence,
where | indicates the nunber of a track and k its carrier. 25 |n stage
25-4, the progr JPFPIATIRIRT SUNblok:s | PUE hin nridayfebind  shafg Wkib ee

whet her it contains the table of contents of the carrier concerned (k). If
this i s not Phe TeCRIVeHLTPBrRANIRE i SommaRg st neawrsh e unit 6 to

cause the readi ng neans 3 to.rqu t he 24 tabl e of gfntents of, t he
carri er concern ?ngmm¢”gp1ch as just been memorised. Actuation of

any of the control keys located on the facade of the
reader will then trigger launching of the programme in
stage 25.

10
Naturally a specific function key may be provided

authorising launching of a memorised programme.

In order to describe this stage 25, reference will be

15 made to Figure 3.

Stage 25-1 marks the beginning of execution of the
programme. At stage 25-2, the programming unit 8
establishes at value 1 a position counter indicating

20 the position of the couple in the sequence. Then, at
stage 25-3, it reads the content of the first couple
(3, k) of the sequence, where j indicates the number of

a track and k its carrier.

25 1In stage 25-4, the programming unit 8 looks in the
management memory 9 to see whether it contains the
table of contents of the carrier concerned (k). 1If
this is not the case, the programming unit 8 asks the

control unit 6 to cause the reading means 3 to read the



: table is then nenorised in the managenent nmenory 9. Knowi ng the table of-
contents of the carrier concerned, 5 the programm ng unit 8 proceeds to
verify all the couples of data (x, k) indig@éing the carrier (k) concerned.

This constitutes stage 25-5. Any coupl e of ta indicating the support

concerned (k) 10 inconpatible with the table of contents of this carrier

concerned (k) is then automatically deleted fromthe sequence initially

nenorised in the. seodiest | AdntEHEY Yofl Ghhd hasreinstadnddiedt age. 25Fis 15 The
programe is then executed at stage 25-7, either by reading the track (j)

i ndi cated by thecasré figditanmendrtisdd it the wnddendntomeriontined f ol | owi ng
couple, if this has not already been done, by returning to stage 25-3, and
after having increnmented by one unit the 20 position counter, at stage
25-8. In the first case, after reading the track (j) indicated by the first
couple (j, k), t¥mowbsdttile tahie @f icontenteri cthe)canklemiongemiedye
25-8, 25 bringing it to stage 25-3, where conpatibility of the second

coupl e of daa ofhe HeregrprEning (Widept Proqerds 49 i BT ALY ttheédi cates is
the sane as that of the preceding couple (k)),.is verified, In this case,

reading of the | FRMRERRPE RI2 | Xdiecindicating ddie casien ekl he system

asses to the follow n oupl.e. and so.
P concerghg. IO'4‘h:.s constitutes stage 25-5.

Any couple of data indicating the support concerned (k)
10 incompatible with the table of contents of this carrier

concerned (k) is then automatically deleted from the

sequence initially memorised in the sequential memory

10, thus constituting stage 25-6.

15 The programme is then executed at stage 25-7, either by
reading the track (j) indicated by the verified couple
{(j, k) or by verification of the following couple, if
this has not already been done, by returning to stage
25-3, and after having incremented by one unit the

20 position counter, at stage 25-8.

In the first case, after reading the track (3)
indicated by the first couple (j, k), the position
counter is incremented by one unit in stage 25-8,

25 Dbringing it to stage 25-3, where compatibility of the
second couple of déta of the sequence (except if the
carrier which it indicates is the same as that of the
preceding couple (k)), is verified. 1In this case,

reading of the indicated track is directly effected,



on until the track indi.cated by the |ast couple of the sequence is read. 5
~According to the invention, a programre nmay be executed according to two
sub-nmodes. In a first sub-node, the programm ng unit manages the position
of the couples of data in the sequence 10 2®&norised, with the aid of a
di spl aceabl e pointer. Upon | aunching a progranme, the pointer is positioned
facing the first couple of the sequence. The programm ng unit 8 addresses

to th trol upjt 6 th I f - dat | '

enabl 1 ng 15t i EREBnE 8] SAFERGPRSERr AN EnEOFEAALAS RRARLSS £A%/ 824 (e
t k di tp.th I ; | h [

of “thi s page. t nERCBEISI Clie acso ingRGRsERcBly Ehe That (EotpTenbe CRE! Y,

nmessage i ndi cati t em nmay pass to the follow ng track of the
sequence. This a%ggﬁgg%ga?§y§é§§ées di spl acenent of the pointer fromthe

first couple to the second couple of the sequence. The progranm ng 25 wunit
8 is then in a position to address, after verifying its conpatibility, the

second coupl e i ngi-eat-ad nb0 tbheheoRhiehtidn!, &, peddrhhmeopayabeoaxetuted
readi ng/ di spl acenent/verification/addressing is 26 reproduced until the

pointer arrives gppegdiagt ke kt&#dt sub-modes.

In a first sub-mode, the programming unit manages the
position of the couples of data in the sequence

10 memorised, with the aid of a displaceable pointer.
Upon launching a programme, the pointer is positioned
facing the first couple of the sequence. The
programming unit 8 addresses to the control unit 6 the
couple of data placed opposite the pointer, enabling

15 this control unit 6 to command the reading means 3 to
read the track corresponding to the couple of data

received.

At the end of reading of this page, the control unit 6

20 addresses to the programming unit 8 a message
indicating that the system may pass to the following
track of the sequence. This automatically causes
displacement of the pointer from the first couple to
the second couple of the sequence. The programming

25 unit 8 is then in a position to address, after
verifying its compatibility, the second couple
indicated to the control unit 6, and the operation of

reading/displacement /verification/addressing is



--coupl e of the sequence. In a second sub-node, the couples of the sequence
are 5 positioned one above the other in order to produce a stack. At the
start of execution of the progranme, a flxed pointer is positioned at the
top of the stack facing the first couple of2Phe sequence, permitting the
progranmm ng unit 8 to address this couple, after 10 verification of its
conpatibility, to the control unit 6, so that it can order it to be read.

At the end of regd d%ehhfanft& Ckpel ﬁslﬁ B Qlryiibk @ﬁggéﬁﬁésﬁﬁe gagée

programm ng unit a nessage I n |cat| at I't can send the second couple
of the sequence. cgpiacept AR taqu ghcghls nmessage, the couple which was
facing the pointer i's deleted fronlthe stack, and all the foll ow ng coupl es
rise by one position in the stack, the second coupl e now bei ng opposite the
poi nter, enabling the programming unit 8 sinply to address this 20 new
couple to the comtr a segiohdabubrmodei f thet conphési b§ thepsaeghehteyarén t he
second sub-node, the couples of a sequence of a programme are thus del eted
as they are r®adposdtaod®d ovesebowrceheavthke éndowvfleextoupiroducé a
programme it is no |longer possible to recover the content of said
programme. Natur 8tegki.t &&nthe serartagédexrgutipnanfiekbenprogyamag, ba

provi ded enablln% menori sation of the initial seguence.
ixed pointer 1s positioned at the top of the stack

facing the first couple of the sequence, permitting the
programming unit 8 to address this couple, after

10 verification of its compatibility, to the control unit
6, so that it can order it to be read. At the end of
reading of the track, the control unit 6 addresses to
the programming unit 8 a message indicating that it can
send the second couple of the sequence. On reception

15 of this message, the couple which was facing the
pointer is deleted from the stack, and all the
foilowing couples rise by one position in the stack,
the second couple now being opposite the pointer,
enabling the programming unit 8 simply to address this

20 new couple to the éontrol unit after verification of

its compatibility.

In the second sub-mode, the couples of a sequence of a
programme are thus deleted as they are read. As a

25 consequence, at the end of execution of a programme it
is no longer possible to recover the content of said
programme. Naturally it can be envisaged that an
annexe memory may be provided enabling memorisation of

the initial sequence.



27 What ever sub-node may be chosen, at the end of execution of a programe
-the system passes to stage 26 in which the programm ng unit addresses to
the control 5 unit 6 a nessage indicating that the programre is termn nated.
In the hypothetical case where the reader ean function only in the first
rode descri bed above (totally 10 automatic return) the control unit 6
reads the content of the auxiliary nenory 12, constituting stage 27. The
content of this nenory is the couple of data (n, n) where n is the track
nunber and mthe disc nunber. 15 If n equals mequals zero, this neans that
t he progranme whi ch has just been executed was begun while_ the reading
means were in t HhateResi sebviede nay. heghespndidt &g @RARE bei ng read

during acquisition of the 20 programe has been replaced. . Programygng is
then terni nat ed. SXeRL Y r A RFIHT AT It BN PAFRER It r%%gtéﬂgtéqG a

nessage instructing .t to put the readi ng neans i nto the SSjV t.at e.

25 | 19 n and m a?‘lég‘f)tb}‘l:lh d‘i"kF)? e?’é‘?ﬁrWﬁ‘%gf%l,t t?‘ﬁ‘gr%%sa% rt%a@‘?e[ héeong:rrzoglr ame

whi ch has just been_execute begun_after ' nunmber n

of the dis% %hnﬁ%?151 a éﬁékgéé DML A4S e ESRANY Hodbmid 36K
terminated. '

In the hypothetical case where the reader can function
only in the first mode described above (totally
10 automatic return) the control unit 6 reads the content

of the auxiliary memory 12, constituting stage 27.

The content of this memory is the couple of data (n, m)
where n is the track number and m the disc number.
15
If n equals m equals zero, this means that the
programme which has just been executed was begun while
the reading means were in their passive state, or that
the disc which was being read during acquisition of the
20 programme has been replaced. Programming is then
terminated. The programming unit 8 addresses to the
control unit 6 a message instructing it to put the

reading means 3 into the passive state.

25 If n and m are both different from zero, this means
that the programme which has just been executed was
begun after reading of the track number n of the disc

number m.



The programming unit 8 then increments by one unit the nunber n, which then .
‘becones the nunber n + 1, which constitutes stage 28, then in stage 29 the
programmi ng unit addresses to the control unit 6 a nessage asking 5 it to
pl ace the reading neans 3 at the start of ¥8ck n' + 1 of the disc min
erder to read the content thereof. The progranmm ng procedure is then

term nated and reading of disc mbegins again at track n + 1. 10 It is

clear that in th&é‘%&&&?&hﬁfd GaASE: Wi fart Nih drRakiaic & By Giley apad altee i n

t he second functi oni hode dé%crlbed above (sem -automatic return), stages

27 to 29 need noiufdsStn, kmidh tdlieh GSE ML HHP tr@iber o eadi ngvifck he di sc
mfromtrack n + 1 will be carried out by actuating a specific key as

descri bed above,cométlikeyes Stwge ey i tigerexae Wiage f9 stheygerdgramniady 20
Buring stage 23, of acquisition of the tracks of a programme, it is

possi bl e, as is kmbwaddresses ytouthe cevnrohrynil o el messEgemmBRingt i on
of the tracks already menori sed, whatever stage the reading neans 3 are in
(active or pa&ssiie todpkage e Qrerdimagneansrkst o‘il’lmesqaﬁeﬁd'e’%ﬁc}c n
functioning of the progranmm ng unit 8 and control unit 6, it is Ilkemnse

possi bl e to nodifyl 20Hrioee aHRC et i PP ereark Tha t%ct‘nqesntbé%q?greo

execut ed.
The programming procedure is then terminated and

reading of disc m begins again at track n + 1.

10 It is clear that in the hypothetical case where the
reader can only operate in the second fuhctioning mode
described above (semi-automatic return), stages 27 to

29 need not exist.

15 In this case, resumption of reading of the disc m from
track n + 1 will be carried out by actuating a specific
key as described above, said key alone ensuring

execution of stages 27 to 29.

20 During stage 23, of acquisition of the tracks of a
programme, it is possible, as is known, to carry out a
secondary procedure of modification of the tracks
already memorised, whatever stage the reading means 3
are in (active or passive states).

25
Otherwise, thanks to the independent functioning of the
programming unit 8 aﬁd control unit 6, it is likewise
possible to modify a programme memorised while the

latter is being executed.



~29 According to the functional sub-npde sel ected, these nodifi.cations will
““apply to any one of the tracks of the programme (first sub-node in which

t he couples of a5 sequence are naintained_integrally in the sequenti al
menory) or only on the tracks of the progr&ﬁne whi ch have not yet been read
¢second sub-node in which the couples of a sequence are deleted as the
track corresponding thereto is read). 10 OGherwse, if one of the drawers
whi ch conprises one of the |oaded discs indicated by one of the couples of
a programme, is replaced, this automatically involves deletion fromthe

sequential MEMIAArdidg e tRUFETthoRAM IS M« el ddtd,attiiigd hi s
repl aced disc. This autonatic procedure is applied whatever nay be the

state of the reafbdipf iefiiory Wiflll R@HlogAENN®neidE tite itrddks afppl i ed
during progranmm ng, during execution of a programe, or during conventional

reading if a 20 fheprogrannms: nEhiorsts ethb-Fodd [in wihishadge siaupresredha 7

| i kew se conprise a cancelling key nounted on the facade of the reader 1
and connect ed t csequenee @Eramaiguained inhegraddy da ttheBamientdat any
nmonment a nenori sed programe or the tracks of a progranme being read, thus
interrupti ng a pREPENMOR ALY ant $hexdaRdken of the programme which

have not yet been read fsecond sub-mode in which the
couples of a sequence are deleted as the track
corresponding thereto is read).
10
Otherwise, if one of the drawers which comprises one of
the loaded discs indicated by one of the couples of a
programme, is replaced, this automatically involves
deletion from the sequential memory of all the couples
15 comprising data indicating this replaced disc. This
automatic procedure is applied whatever may be the
state of the reading means or of the programming unit.
It is thus applied during programming, during execution
of a programme, or during conventional reading if a
20 programme is memorised.
Finally, the acquisition means 7 likewise comprise a
cancelling key mounted on the facade of the reader 1
and connected to the programming unit 8, and adapted to
25 delete at any moment a memorised programme or the
tracks of a programme being read, thus interrupting a

programme during its execution.



30 It is clear that the procedures described above are given by way of
exanpl e and may be adapted by the person skilled in the art depending on

t he use envisaged. 5 Mdrreover, the invention may be applied to any
nunerical information carrier of the conpaq} di s¢c, audi o and/or video type,
but it may al so be envisaged as applied to éﬁgnetic tape readers of the
audi o and/or video type. 10 Simlarly, in the present invention, the word
reader nust be understood in its w dest sense. It |ikew se covers

recorders. Conseiieil |dledetHEEIHYE pry@sdieds | d&syt Sisedpabdes et hese

latter. 31 CLAIMS 1. Reader for nunerical information carriers such as a
conpact disc (2)gifer ey twpe obgatarkd g ard -maipties | adapeading tieans for the
carrier (3), - control neans (4) conprising: neans of carrier nanagenent

(5) adapted to rprsorseskibl bedvhic it He satie etepemdt ndg comi tiye ause abl e of
contents" identifying all the tracks of infornmation 10 present on at |east
one carrier (2),enwisaged. controlling reading (6), adapted to cause, by

5
Moreover, the invention may be applied to any numerical
information carrier of the compact disc, audio and/or
video type, but it may also be envisaged as applied to
magnetic tape readers of the audio and/or video type.
10

Similarly, in the present invention, the word reader
must be understood in its widest sense. It likewise
covers recorders. Consequently, the present invention

likewise applies to these latter.



.'readi ng nmeans (3), reading of the "current" track of the carrier, after

preselection of the latter by the-user, and 15 neans of' sequenti al
programm ng (8) enabling acquisition by the user of-sequeniaul ,u |HMW"I"""
nunmbers to be read, and storage of this segyence in a zone'§ i i :
sequential menory (10) after its validation by the user, 20 characterised
In that the sequential programm ng neans (8) are functionally separated
fromthe reading control nmeans (3), and in that the nenory (9) of the
carrier managenedkA¥MAns (5) and the sequential nmenory (10) are jointly 25
accessible to the sequential programm ng neans (8) and to the reading
control neans (6), so that the sequential progranm ng neans (8) may al so be
rendered operative during functioning of the reading contyol ans (6),
in order to perntt n%%ﬁ@g%a??%rmﬂelf’rf@lco‘rﬂ@ﬁ’%afo‘fo HRSH TS 3512

menory (10). 2. Reader._accordj aim1l, characterised in that 5 the

t |
sequenti al menor§PTHYTT i $LEGa go"’ioot RS ETRHSYER i n the sequence in
the f f | f.dat lati t h if k d of th
CheTormor ' Coun o, et sl e e SIS e, Lk nd of e

characterised in_t nt jal ramd ng neans (8) are adapted,
oo OBt 1OF REMENT P! MRS ARY !

means of carrier management (5) adapted to memorise
data which has been read, forming a "table of
contents" identifying all the tracks of information

10 present on at least one carrier (2},
means of controlling reading (6}, adapted to cause, by
reading means (3), reading of the "current"” track of
the carrier, after preselection of the 1at£er by the
user, and

15 means of sequential programming (8) enabling
acquisition by the user of sequence of track
numbers to be read, and storage of this sequence in a
zone forming a sequential memory (10) after its
validation by the user,

20 characterised in that the sequential programming means
(8) are functionally separated from the reading control
means (3), and
in that the memory (9) of the carrier management means
(5) and the sequential memory (10) are jointly

25 accessible to the sequential programming means (8) and
to the reading control means (6), so that the
sequential programming means (8) may also be rendered

operative during functioning of the reading control



~.receiving a coommand fromthe readi ng control neans (6) and ingj '

.opening of a nobile element enabling introduction or extract ai'mmmmlmmlu l“|
the carriers 15 indicated by a nenorised uence, to suppr ew s *

sequential nmenory (12) all the couples congggsing data relative to the said

carrier accessible by the said open nobile nenber. 20 4. Reader according

to one of clains 1 to 3, characterised in that he sequential programm ng

means (8) are adagigd te) sthfi cotder hto SeseDt i mbdIEIEyidd Qf aclsequence of

track nunbers to be read formng a programme, w thout know ng the

content of the tedhesnts @5 thhenszid ssedquéeleiahrmémosy i (d)ated by the said

sequence. 5. Reader according to claim4, characterised in that the

sequenti al programm ng neans (8) are adapted, when 33 there is a need to

read one track of one sequence indicating a carrier whose table of contents

i s not known, to2coRpader agcerdiraididgchadn tabtkarackemeed sin tthatata of -

the couple or couples of the said 5 sequence indicating the sajd carrier to
the sai d tabiSe ol oPREPRRtIZhHJINMOREY | (A Hat+S i AP R PRITA LR RAGE (12)

the coupl e or coupl es, conprising data jnconpaiible wth the confent of the
said table of coh'E%‘Ht%P gle B CRer Jd&c%?r%iéﬁn[‘oo%mr% %?u&%i él]attao 5,

relative to the number of a track and of the carrier

(2-i) which contains it.

10 ' 3. Reader according to claim 2, chafacterised in that
the sequential programming means (8) are adapted, when
receiving a command from the reading control means (6)
and indicating opening of a mobile element enabling
introduction or extraction of one of the carriers

15 indicated by a memorised sequence, to suppress in the
sequential memory (12) all the couples comprising data
relativé to the said carrier accessible by the said

open mobile member.

20 4. Reader according to one of claims 1 to 3,
characterised in that he sequential programming means
(8) are adapted to store in the sequential memory (10)
a sequence of track numbers to be read forming a
programme, without knowing the cohtent of the tables of
25 contents of the carriers indicated by the said

sequence.

5. Reader according to claim 4, characterised in that

the sequential programming means (8) are adapted, when



‘characterised in that the sequential programm ng neans (8) also conprise an
auxiliary menory (12) intended, when programing is carri ;edl mlj i “I(ﬂ l“l
course of reading a given track of a carrier, to nennriseia ; g 11 1n8l.

data relative to the said.carrier and nunbet3 of the said given track. 7.
Reader according to claim®6, characterised in that the sequenti al
programm ng neans (8) are adapted, when 20 a command is received fromthe

read ng control pRans {8) ;ged il CALLAGofe ! €PhaE G ne iéquheead ng of a

programme, of thé carrier containing the given track nmenorised in the

auxiliary menory;(d2iatifig’ §PLAELI P HEsE At sbDaXbt | @sntemn®rys tist coupl e
of data relative 25 to t%e sald track given by a new couple of data of

zero value. 8. RRAdRA, aE60kEMPars0 Sfcepireaaing Sabddcablehaf acterised in
that the reading control nmeans (6) are 34 adapted after conpletion of

readi ng of the teeakends, atseqdens cofinchaheoupbe anxctuples nefotlye (s2id
contai ns data of non-zero value, to cause reading of a track whose nunber
is that stored i setthenaexihdacytimgrotlye 5s41@) carnternent e bsabdetalple, and
the carrier is that stored in the said auxiliary nmenory (12), 9. Reader
accordi ng to oneoff contentss and vo ehimimakei tBdthe séAEeRFEat JBRMORY
control neans (6) are ' . . .

(12) the couple or couples comprising data incompatible

with the content of the said table of contents.

10 6. Reader according to one of claims 1 to 5,
characterised in that the sequential programming means
(8) also comprise an auxiliary memory (12) intended,
when programming is carried out during the course of
reading a given track of a carrier, to memorise a

15 couple of data relative to the said carrier and number

of the said given track.

7. Reader according to claim 6, characterised in that
the sequential programming means (8) are adapted, when
20 a command is received from the reading control means
(6) and indicating a replacement, during reading of a
programme, of the carrier containing the given track
memorised in the auxiliary memory (12), to replace in
the said auxiliary memory the couple of data relative
25 to the said track given by a new couple of data of zero

value.

8. Reader according to one of claims 6 and 7,

characterised in that the reading control means (6) are



10 adapted, after conpletion of reading of the tracks of
when the auxiliary nmenory (12) contains data of zero val ueiui‘iﬂﬂﬁ%mﬂﬂﬁgulm
readi ng means (3) in their passive state. 15 10. Reader a i *
of claimse 1 to 9, characterised in that the3ﬁrogranning nmeans (8) are
adapted, during generation of a sequence, to nodify and/or suppress and/or

add, on the command of the user, at |east one couple of data relative to a

track nunber 20 ﬂ%tﬁ% |4 5¢ SRS dnff1 MU I & LRI DOt Hh e rariks sF@ence

al ready nenorise sequential nmenory (10). 1I. Reader according to

one of the precedigghdh@d Bnd hert WaiAGhAH 1500 Mdntaty t(12) womgradms ng
nmeans (8) are adapted, during reading of the tracks of the programme, to

modi fy and/ or supfdies sofntbm+ zertsl vaiud heo aams dadimg wderg tatadkeast one
couple of data relative to a track nunber and to its carrier anong the
coupl es of t hewlsesel mumipeanne thetorstsared nin Hhes epddticaty memeany ( 10) .
12. Reader according to one of clains 1 to 11, 5 characterised in that the
progranm ng mdans(1d), aircremgntead thy dsle it omnthdheqfedian iemRAE (10)
a couple of data of a sequence in course of being read, fromthe conpletion
of reading of theStoERA imdriartsridhauseldarauMmenBY ddZ,- so that there
exist in the said

9. Reader according to one of claims 6 and 7,
characterised in that the reading control means (6) are
10 adapted, after completion of reading of the tracks of a
sequence and when the auxiliary memory (12) contains
data of zero value, to place the reading means (3) in

their passive state.

15 10. Reader according to one of claims 1 to 9,
characterised in that the programming means (8) are
adapted, during generation of a sequence, to modify
and/or suppress and/or add, on the command of the user,
at least one couple of data relative to a track number

20 and to its carrier among the couples of the said
sequence already memorised in the sequential memory

(10).

11. Reader according to one of the preceding claims,

25 characterised in that the programming means (8) are
adapted, during reading of the tracks of the programme,
to modify and/or suppress and/or add, on the command of
the user, at least one couple of data relative to a

track number and to its carrier among the couples of



- 10 sequence only the couples of data indicating the tracks remaimngto—be
read. 13. Reader according to one of clainms 6 to 12, charactef}) \
t he progranm ng neans (8) are 15. adapted, ter menori sat |0nm,]mmln1l"ﬂﬂ',””m
programme and in the case of recognition of"'The data of non-zefo Yaluemns
t-he auxiliary nmenory (12), to command the control neans (6) to read the
tracks of the said programme. 20 14. Reader according to one of clains 6
to 12, charact er chedsaidt babgihmmpr mgmorttsed dranke( 8pquentiddpmenpryfter
menori sation of a progranme and in the case of recognition of data of zero
val ue in the auxi(kiodry nmenory (12), to wait for a conmand fromthe 25 user
to instruct the control neans (6) to read the tracks of said programme. 15.
Reader according to one of the preceding clains, characterised in that the
progranm ng neans (8) 36 conprise timng neans (11) intended to count
out a predefinedlBer Reader ecreTdingr teaPRCa&urdrEMSnlofaltrack of a
sequence, and_to ggnerate an end-of-seguence si gnal, when theié?id i.nterval

of tine has pass&BaBackerised atnEfRkchbPsPELPIREBIIAY: FGERS Reader
aCo0rch 19 10 01° el 15 el 2k SRS gerat k! Rgholle 3g5hot 11
couple of data of a sequence in course of being read,
from the completion of reading of the track indicated
by said couple of data, so that there exist in the said
10 sequence only the couples of data indicating the tracks

remaining to be read.

13. Reader according to one of claims 6 to 12,
characterised in that the programming means (8) are
15 adapted, after memorisation of a programme and in the
- case of recognition of the data of non-zero value in
the auxiliary memory (12), to command the control means

(6) to read the tracks of the said programme.

20 14. Reader according to one of claims 6 to 12,
characterised in that the programming means (8) are
adapted, after memorisation of a programme and in the
case of recognition of data of zero value in the
auxiliary memory (12), to wait for a command from the

25 user to instruct the control means (6} to read the

tracks of said programme.

15. Reader according to one of the preceding claims,

characterised in that the programming means (8)



"10 .nmeans (8) and adapted to cancel a nenorised programe 6F The tTacks of

b ogr amm ho of & reader of 15 numer eal i if,or mati on carri er ZHIRIILWIILHIIHIILI Il

conpact disc, characterised in that it conprises: - a first stage®in whic
acquisition is carried out of a sequence of couples of data relative to the
nunber of a track and of the carrier which contains it, and 20" storage of
a sequence in a Zemsriss ntiigg sespent (7l) nateenddd Qo aourtowutk@ow ng
beforehand the table or tables of contents of the carriers of the tracks of
the sequence; - prée@sdimedtperiod ofhitime heftableadi aggmiditias athea 25
support is read, conprising the nth track to be read of the nenorised
sequence; - a thtracktafjeai seqente t hand ore grnerataan SN Qff- MRS of
the carrier conprising the nth track of the sequence in the couyse of
reading i s conpagignad vhen thg7safd slntexvrl @fptire Jiag Has uence
indicating the said carrier, and in the sequential menory (12), or the
coupl e or colpl c¥ithaptidi AEYW REWIFEoHPRIPHIR WaFK t he contents of the
said table of contents are suppressed, 5 and - a fourth stage in which, as
a function of the result '

*

16. Reader according to one of claims 1 to 15,
characterised in that the acquisition means (7)
comprise a cancelling key connected to the programming

10 means (8) and adapted to cancel a memorised programme
or the tracks of the said programme remaining to be

read.

17. Method of control by programming of a reader of

15 numerical information carriers, such as a compact disc,
characterised in that it comprises:
- a first stage in which acquisition is carried out of
a sequence of couples of data relative to the number of
a track and of the carrier which contains it, and

20 storage of a sequence in a zone forming a sequential
memory (10), without knowing beforehand thé table or
tables of contents of the carriers of the tracks of the
sequence;
- a second stage in which the table of contents of the

25 support is read, comprising the nth track to be read of
the memorised sequence;
- a third stage in which the content of the table of
contents of the carrier comprising the nth track of the

sequence in the course of reading is compared to the



“of the conparison carried out during the third stage, t here—then fottows

~either reading of the information stored in the nth track,
stage in order to apply the process to the trgmmll mlr ”III
the nth track of the sequence to be read. 37

t he second 10

10

data of the couples of this sequence indicating the
said carrier, and in the sequential memory (12), or the
couple or couples comprising data incompatible with the
contents of the said table of contents are suppressed,
and

- a fourth stage in which, as a function of the result
of the comparison carried out during the third stage,
there then follows either reading of the information
stored in the nth track, or reversion to the second
stage in order to apply the process to the track

following the nth track of the sequence to be read.



