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in addition the digital information corresponding to a sec- ond music
program can be read into another section of The invention relates to an
arrangement for obtain-  the digital storage device. ing prerecorded record
carriers by reading a digital audio  This enables time to be saved because
it is not nec- signal from a master medium and storing it in a digital  5
essaryto postpone loading of the second music program storage device at a
first bit rate in a first step and for re-  until the relevant time
interval of the second step has peatedly reading the digital audio signal
from the digital  elapsed. storage device and recording it on a recording
medium  It is then possible to utilize an arrangement with at a second bit
rate in a second step, the arrangement  which the music programs can be
stored in the storage comprising                                     10
device only after each other and can also be read from the storage device
only after each other, but which ena- -   read means for reading the
digital audio signal from  bles a second music program to be read at the
same the master medium, at said first bit rate,      time that the first
music program is read out repeatedly. -  a digital storage device,
In that case, if the second and the third step are both -  recording means
for repeatedly recording the digital 15 performed immediately after the
first step and assuming audio signal on the recording meduim, at said sec-
that the second step takes a longer time than the third ond bit rate,
step, the third step will be situated wholly within the time -  first
circuit means for processing the digital audio  interval occupied by the
second step. signal read from the mastermedium andfor applying  The
repeated read-out of the second music program said processed digital audio
signal to the digital stor- 20 in this arrangement is not possible until
the second step age device,                                     has been
completed. However, if the arrangement is ca- -  second circuit means for
processing the digital infor-  pable of simultaneously reading the
information of two mation read from the digital storage device to obtain
music programs repeatedly the repeated read-out of the a digital signal
which substantially corresponds to  second music program may commence
immediately af- the digital audio signal.                   25 ter the
third step. It is obvious that the read-in of a third music program The
invention also relates to a method for obtaining  cannot begin until the
repeated read-out of the first and prerecorded record carriers.
the second music program has been completed. It is then An arrangement of
the type defined in the opening  assumed that the digital storage device is
capable of paragraph is known from United States Patent Specifi- 30 storing
at the most two music programs. cation no. 4,410,917. Such an arrangement
is used as   Obviously the digital storage device in the prior-art a
duplicating arrangement for the fabrication of prere-  arrangement should
have a storage capacity necessary corded digital magnetic tape cassettes,
also referred to    to store a digital information signal representing a
music as the digital compact cassettes. In this arrangement the  program of
the maximum length that can be recorded on digital storage device, which
stores digital information  35 a record carrier in a prerecorded cassette.
corresponding to a certain music program, is read re-  The digital storage
device which is used in the ar- peatedly and is recorded on the recording
medium. The  rangement in accordance with the invention and which (second)
bit rate during duplication is then generally  should be capable of storing
two music programs, should higher than the (first) bit rate during the
storage of the  therefore in fact be twice as large. However, the arrange-
digital information in the digital storage device.  40 ment may be
characterized further in that the digital stor- It is an object of the
invention to utilize the digital  age device has a storage capacity which
is smaller than storage device more effectively.                   twice
the storage capacity required for the storage of a To this end the
arrangement in accordance with the  digital information signal representing
a music program invention is characterized in that the digital storage de-
of the maximum length that can be recorded on a prere- vice is adapted to
store digital information representing  45 corded record carrier. a first
music program and a second music program, in   For this use is made of the
fact that music programs that the arrangement is adapted to write a digital
infor-  as recorded on record carriers in prerecorded cassettes mation
signal representing the second music program  are generally shorter than
the maximum playing time. into the digital storage device in a third step,
which third  It is now assumed that the digital music cassettes step viewed
in time at least partly concurs with at least 50 have a maximum playingtime
of 90 minutes. Forthe stor- a part of the second step of repeatedly reading
out of the  age of two music programs this would require a storage digital
information signal representing the first music pro-  capacity of 180
minutes of music. However, popular mu- gram.
sic programs generally have a length of only 50 device The invention is
based on the recognition of the fact  minutes at the most. Thus, it is
adequate for the digital that the digital storage device can be used in
such a man- 55 storage device to have a smaller storage capacity of, for
ner that in the time interval of the second step in which  example, 100
minutes of audio information instead of a the digital information
corresponding to a first music pro-  storage capacity which is twice as
large. gram is read repeatedly from the digital storage device  Two methods
of storing the two music programs in 2  
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device are proposed.            successive addresses in the direction of
the first final ad- To this end a first embodiment of the arrangement
dress up to and including a third final address, and in that in accordance
with the invention is characterized in that  for storing in the digital
storage device the digital infor- for addressing all the storage locations
in the digital stor-  mation signal representing athird music program the
ad- age device the addressing means are adapted to gener-  5  dressing
means are adapted to generate successive ad- ate addresses, starting with a
first address indicating a  dresses, starting with the address following
the third final first storage location in the digital storage device,
subse-  address and subsequently successive addresses in the quently
successive addresses indicating consecutive  direction of the first final
address. storage locations in the digital storage device, and end-  In this
second method there are no fixed addresses ing with a final address
indicating a last storage location  10 from which the addressing means
start to address the in the digital storage device, in that for storing in
the dig-  storage locations in the digital storage device if a new ital
storage device the digital information signal repre-  music program is to
be stored in the storage device. In senting the first music program the
addressing means  that case a new music program is stored in the digital
are adapted to generate consecutive addresses, starting  storage device
immediately after the preceding music with the first address and followed
by successive ad-  15 program. dresses in the direction of the final
address, and in that  In the second embodiment the digital storage de- for
storing in the digital storage device the digital infor-  vice, in fact,
has no end because the digital storage de- mation signal representing the
second music program  vice is coupled end-around. This is achieved in that
the the addressing means are adapted to generate a se-  addressing means,
after they have addressed the last quence of addresses, starting with the
final address and  20 storage location in the storage device, subsequently
ad- followed by the successively preceding addresses in the  dress the
first storage location in the storage device. direction of the first
address.                        Thus, the storage of the third music
program in the In the first method there are two fixed addresses  digital
storage device is effected partly over the first mu- from which the
addressing means can start addressing  sic program. During the storage of
the music programs the storage locations in the digital storage device. One
25 the addressing means thus generate addresses in a se- address (the first
address) corresponds to, for example,  quence which is always the same. a
first storage location in the storage device and the other  Embodiments of
the invention will now be described address (the final address) then
corresponds to a last    in more detail, by way of example, with reference
to the storage location in the storage device.             following
Figures. In these Figures A further (third) music program is then stored in
the  30 storage device either from the first address towards the  Fig. 1
illustrates the complete process of producing final address from the top to
the bottom", or from the  prerecorded cassettes, Fig. 1 a showing the
master- final address towards the first address 'from the bottom  ing step,
Fig. 1 b showing the dupplication step, and to the top". This depends on
whether the second or the  Fig. 1c showing the step of loading the
prerecorded fourth step is completed first.                 35      record
carriers into the cassettes, During the storage of the second music program
the  Fig. 2 shows the configuration of tracks as recorded addressing means
generate the addresses in a se-       on the master tape and the record
carrier to be quence opposite to the sequence of the addresses dur-  loaded
into the cassettes, ing the storage of the first music program.
Fig. 3a illustrates the structure of the information in A second embodiment
of the invention is character- 40    the form of frames recorded in a track
on the record ized in that for addressing all the storage locations in the
carrierand Fig. 3b illustrates the structure of aframe, digital storage
device the addressing means are adapted  Fig. 4 gives an example of the
signal processing unit to generate the addresses starting with a first
address  in which the signal readfrom the mastertape Is proc- indicating a
first storage location in the digital storage de-  essed before it is
stored in the digital storage device. vice, subsequently successive
addresses indicating suc-  45  Fig. 5 shows an example of the signal
processing cessive storage locations, and ending with a first final  unit
in which the signal, after it has been read from address indicating a last
storage locition in the digital  the digital storage device, is processed
before it is storage device, in that for storing in the digital storage
recorded on the record carrier in order to obtain the device the digital
information signal representing the first  prerecorded cassettes, music
program the addressing means are adapted to  50  Fig. 6 shows a track on
the A side and a track on the generate successive addresses, starting with
the first ad-  B side of the record carriers and the frames recorded dress,
subsequently successive addresses in the direc-  in the tracks, tion of the
first final address up to and including a second  Figs. 7a and 7b
illustrate the error correction step as final address, in that for storing
in the digital storage de-  can be applied to the information from sides A
and vice the digital information signal representing the sec- 55  sides B
respectively of the record carrier in the signal ond music program the
addressing means are adapted     processing unit shown in Fig. 4, to
generate successive addresses, starting with the ad-  Fig. 8 shows the
duplication step of Fig. 1 b in further dress following the second final
address, subsequently  detail, 
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the structure of the digital storage  is described, for example, in
European Patent Applica- device and Figs. 9b and 9c illustrate the manner
in    tion 150,082. In this converter 8-bit data words are con- which a
frame from side A and of side B respectively  verted into 10-bit code
words. It is possible to apply in- is stored in the storage device,
terleaving. All this serves to enable a subsequent error Fig. 10 gives an
example of the last-in first-out reg-  5  correction to be applied to the
reproduced information. ister of Fig. 8,
The information is recorded on a master tape in a Fig. 11 illustrates the
method of storing information  plurality of tracks which extend on this
record carrier in for two different prerecorded music cassettes in the  the
longitudinal direction of the record carrier. This digital storage device,
and                     means that for this purpose the recorder 6 is
constructed Fig. 12 illustrates another method of storage in the  10 to
divide the encoded information among, and to apply storage device.
this divided and encoded information to, a number of out- puts equal to the
number of tracks. These outputs are Fig. 1 illustrates the entire process
of producing pre-  coupled to an equal number of write heads. By means
recorded digital audio cassettes. The mastering process  of these write
heads the information is recorded in the will be described first with
reference to Fig. 1 a. The audio  15 tracks on the record carrier. signal
is available in analog or in digital form. This is in-  Fig. 2 shows
diagrammatically the record carrier 20, dicated by means of the block
bearing the reference nu-  as may have been accommodated in the master cas-
meral 1. The source 1 may be, for example, a profes-  sette 7 and on which
the digital information is recorded. sional audio recorder by means of
which a recording has  The record carrier 20 has n+1 tracks for the A-side,
been made at an earlier stage, for example in a studio  20 namely the
tracks Ta.1 to Ta.n+1 and n+1 tracks for the or a concert hall. This
(analog or already digitized) audio  B side, namely Tb.1 to Tb.n+1. The
tracks Ta.n+1 and signal is applied to a data converter 2. If the process
il-  T.b+1 are auxiliary tracks in which an auxiliary signal is lustrated
in Fig. 1 is a process by means of which, for  recorded as described in the
afore-mentioned Nether- example, prerecorded SDAT cassettes are produced,
lands Patent Application 90.00.039. The digitized and the signal applied to
the input 3 is converted into a digital 25  encoded audio information is
recorded in the tracks Ta.1 signal in conformity with the SDATformat in the
data con-  to Ta.n and Tb.1 to Tb.n. The process of recording the verter 2.
The SDAT signal format has been described  digitized and encoded audio
information will be de- comprehensively in the literature, see for example
the  scribed at a subsequent stage. book "The Art of Digital Audio" by John
Watkinson, Focal  In the sub-band coding system described in Nether- Press
1988, inparticular Chapter 9 and more specifically  30 lands Patent
Application 90.00.039 the speech signal Section 9.20.
bands can be divided into sub-bands whose bandwidths The signal converted
by means of the converter 2 is  approximately correspond to the bandwidths
of the crit- applied to the input 5 of a professional recorder 6 via the
ical bands of the human ear in the respective frequency output 4. In the
present example of an SDAT signal the  ranges of the sub-bands, for which
reference is made to professional recorder 6 is an SDAT recorder. In this
way  35 the article 'The critical band coder - digital encoding of a master
tape is obtained which is accommodated in a  speech signals based on
perceptual requirements of the master cassette 7. In this way master tapes
are made of  auditory system by M.E. Krasner in Proc. IEEE ICASS various
recordings. It is obvious that it is also possible to  80, vol. 1, pp.
327-331, April 9-11,1980, in particular Fig. produce prerecorded digital
audio cassettes in conform-  2 in said article. Such a division has been
selected be- ity with another audio standard than the SDAT standard. 40
cause on the basis of psycoacoustic experiments it may The audio signal may
be processed in a slightly dif-  be anticipated that the quantization noise
in such a ferent manner, for example as described in the prior  sub-band
will masked to an optimum extent by the sig- Netherlands Patent Application
90.00.039. This different  nals in this sub-band if quantization allows for
the noise signal processing method, which can be carried out by  masking
curve of the human ear (this curve indicates the means of the data
converter 2 shown in Fig. 1, is as fol- 45 threshold value for noise
masking in a critical band by a lows.
single tone in the centre of the critical band, cf. Fig. 3 in A monophonic
or a stereophonic audio signal can  the article by Krasner). be applied to
the input 3 of the converter 2. The converter  In the case of a
high-quality digital music signal, 2 may comprise a sub-band encoder as
described in one  which in conformity with the Compact Disc standard is of
the prior Netherlands Patent Applications 88.02.769  50 represented by 16
bits per signal sample at a sample and 89.01.032, or the European Patent
Application   rate of 1/T = 44.1 kHz, it is found that the use of this
289,080.                                            known sub-band coding
system with a suitably selected Insuchasub-bandcoderthe audio signal is
digitized  bandwidth and a suitably selected quantization for the and
sampled, if this has not happened already, and sub-  respective sub-bands
results in quantized encoder out- sequently it is divided into a plurality
of sub-band signals  55  put signals which can be represented by an average
in a number of sub-band filters with sample frequency  number of
approximately 2.5 bits per signal sample, 



reduction. These sub-band signals are applied to, for ex-  whilst the
quality of the replica of the music signal does ample, an 8 to 10
converter. Such an 8-to-10 converter  not differperceptiblyfrom that of the
original music signal 4    7                 EP 0 456 299 B1
8 in substantially all passages of substantially all kinds of    in total.
music signals. It is obvious that a significant data reduc-  From
Netherlands Patent Application 90.00.039 it tion can be achieved by means
of sub-band coding.  appears that the frames in the auxiliary track Aux
have The sub-bands need not necessarily correspond to    the same length as
the frames in the data tracks. It also the bandwidths of the critical bands
of the human ear. It  5  follows that the information content of the blocks
in the is also possible for the sub-bands to have a different  auxiliary
track is equal to that of the blocks in the data bandwidth, for example all
having the same bandwidth,    tracks, namely 51 bytes. provided that
allowance is made for this in determining  From said Netherlands Patent
Application it also fol- the masking threshold.
lows that the number of blocks in a frame of the auxiliary Fig. 3a shows
the content of one of the tracks Ta.1  10 track is smaller (Ie. four) than
the number of the blocks to Ta.n and Tb. 1 to Tb.n. The information in the
tracks is    in a frame of one of the data tracks (ie. 32). This is be-
made up of frames....., [err]...... interrupted by in-  cause the bit rate
with which the auxiliary information is terframe gaps IFG. The interframe
gaps have been de-  written in the auxiliary track Ta.n+1 and Tb.n+1
respec- scribed comprehensively in Netherlands Patent Applica-    tively is
a factor of 8 lower than the bit rate with which tion 90.00.635. For a
further explanation of these inter-  15 the other information is written in
the tracks Ta. 1 through frame gaps reference is made to said Application.
The  Tan and Tw.1 through Tw.n respectively. frames each comprise a
plurality of information blocks  The duplication process will now be
described with [err]..... In the present example the frames  reference to
Fig. 1b. each comprise 32 information blocks.                 The master
cassette 7 with the record carrier 20 is Fig. 3b shows the content of a
block such as the  20 loaded into a downloader 8. The downloader 8 is a re-
block Sm. Each block comprises a first block section  producing device with
which the information is read from (header) and a second block a section
(body). The first    the tracks on the record carrier 20. It is then
possible to block section comprises a synchronization word (sync)    first
read the information from one side (side A) in the 25, which is a 10-bit
word (on account of the 8 to 10 mod-  tracks Ta.1 through Ta.n+1 and
subsequently the infor- ulation prior to recording). The header further
comprises 25 mation from the other side (side B) in the tracks Tb.1 an
address word 26, again in the form of a 10-bit word.    through Tb.n+1.
Prior to the 8-to-10 modulation this 10-bit word has con-  The tracks Ta.1
through Ta.n+1 are then read while sequently been an eight-bit word, of
which three bits cor-    the record carrier 20 in the master cassette 7 has
a di- respond to the frame number FN and the remaining five  rection of
transport as indicated by the arrows in the bits correspond to the block
number BN in the frame. 30 tracks in Fig. 2, i.e. from the right to the
left. After side A Subsequently, the header also comprises a parity byte
has been read the transport direction is reversed and 27, which also takes
the form of a 10-bit word.  tracks Tb.1 through Tb.n+1 of side B are read.
As stated, the sync word 25 may be a 10,bit word.  However, alternatively
both sides (side A and side An exampleof this is the 10-bitdigtal word
"0100111110"  B) may be read at the same time. This means that for or the
10-bit digital word "00001111110". Depending on  35 one of the two sides
(for example side B) the information the digital sum value in the serial
data stream either the  is read in a direction opposite to that during
normal read- one sync word or the other sync word is taken. It is to be
ing of this side. The tracks Tb.1 through Tb.n+1 are then noted that it is
not necessary to have an 8-bit demodu-  read while the direction of
transport of the record carrier lated version of the sync words.
is as indicated by the arrow 21, i.e. opposite to the direc- The frame
number FN is a number which increases 40 tion of transport during normal
reading of side B. The in- in conformity with a binary sequence in every
consecu-  formation read from the tracks is combined to form a se- tive
frame. The block number BN indicates the position  rial data stream of the
frames and is applied to a signal of a block S in the sequence of the
blocks in a frame.  processing unit 9. Fig. 4showsthe unit 9 in
greaterdetail. Thefirstblockinaframehasthenumber 0,thenextblock  In this
signal processing unit 9 the data stream is first hasthe number 1 etc.
untilthe last blockin aframe, which  45 subjected to a demodulation, the
10-bit channel words has the number 1 Fhex (which is 31 in decimal
notation).    in this data stream being converted into 8-bit information
The parity byte 27 enables an error detection to be ap-  words by means of
a 10-to-8 converter 15. This 10-to-8 plied to the address word 26. The
parity byte 27 may, for  conversion yields a 20% data reduction. example,
be taken to be equal to the address word 26.  If desired, the demodulated
signal may also be sub- The second block section (body) of a block [err]
comprises  50 jected to an error correction in an error corrector 16. Er-
48 data bytes, numbered DO to D47. Each data byte    rors produced in
manufacturing the master tape 7 and again takes the form of a 10-bit binary
word.     during the reproduction of the master tape can thus be The
content of the second block section (body) com-    removed, utilizing the
parity bytes in the second block prises both the digital information
representing the orig-  sections of the frames. Moreover, the sync words
are re- 



inal audio signal and the parity information (parity bytes), 55 moved
during the 10-to-8 conversion because, as al- which enables an error
correction to be applied to the  ready stated, there are no 8-bit
representations of these digital information in the second block section.
Conse-  sync words in the demodulated form. Consequently, the quently, one
block comprises 51 bytes (510 channel bits)  10-to-8 conversion results in
a further data reduction be- 5    9                 EP 0 456 299 B1
10 cause there is no longer any synchronizing information  verter 36. In
this 8-to-10 converter 36 the 8-bit informa- in the demodulated signal.
However, even if there is an  tion words in the data stream, which are
applied to the 8-bitdemodulatedversionforthe sync words, the 10-to-8
converter 36, are converted into 10-bit channel words, conversion in the
demodulator 9 provides a data reduc-  after which they are applied to the
output of the converter tion in that the synchronizing-information content
is now   5  36. If the signal processing unit 9 has also removed the also
reduced by 20%.                                sync words, the address
(parity) words and the inter- Subsequently, a further data reduction can be
frame gaps from the signal these should be reinserted achieved in the
signal processing unit 9. For example the  in the unit 11. Forthis purpose
the signal processing unit interframe gaps IFG can be removed and, if
desired, the  11 may comprise a data adder 35. This data adder 35 parities
27 for the address words 26 and even the ad-  10 can insert the 8-bit
(representation of the) address parity dress words 26 themselves may be
dispensed with. The  words and,. if applicable the address words in the
infor- address words 26 are used for storing the information in  mation
stream. Moreover, the unit 11 maycomprise a the second block section of the
frame at the correct stor-  sync word and interframe gap adder 37. In this
adder 37 age location in the error correction memory 65 or 65', for  the
sync words are reinserted into the information which reference is made to
description of Fig. 7.  15 stream. The addition of synchronizing
information to an If the address words 26 and the address parity word
information stream is well-known to those skilled in the 27 are found not
to be identical (for example as a result  art and therefore requires no
further explanation. of an error during reading of the master tape 20) the
ad-  The addition of the interframe gaps to the informa- dress word is not
used for the storage of the information  tion stream has been described
comprehensively in the in the error correction memory 65 or 65'. In that
case it 20 prior Netherlands Patent Application no. 90.00.635. is assumed
that the information in the second block sec-  The information signal thus
obtained is applied tothe tion (body) of the frame has the correct sequence
relative  recording device 12. In this recording device the infor- to the
information in the second block sections of the pre-  mation signal from
one side (side A or B) is again as- ceding and the following frame. The
information of the  signed to n write heads and is recorded in the n tracks
second blocksection is now automatically stored directly  25 Ta.1 through
Ta.n on the record carrier 20, see Fig. 2. In after the information of the
second block section of the  the recording device 12 both sides A and B are
recorded preceding frame stored in the error correction memory
concurrently on the record carrier 20'. This means that if 65 or 65'.
Removal of the address parity words 27 can  recording on the record carrier
20' is effected in a direc- be effected after the 10-8 conversion in the
converter 15,  tion as indicated by the arrow 21 in Fig. 2, side B will be
for example in a data stripper 17.              30 recorded in a direction
opposite to that during normal re- Similarly, after they have been used for
the storage  cording and reproduction. This means that the informa- of the
information the address words may be omitted  tion stream for the
information signal of side B should be from the second block section in the
error correction  applied to the recording device 12 in a reversed se-
memory 65 or 65'. The interframe gaps can also be re-  quence. moved by
means of the 10-8 converter 15. This is be- 35  Moreover, recording on the
record carrier 20' is gen- cause each frame comprises afixed number of
symbols.  erally effected at a speed higherthan the speed at which
Consequently, the signal processing unit 9 knows when  the record carrier
20 is normally read or inscribed. a frame has ended. Subsequently, the
signal processing  Ultimately this results in reels carrying the slave me-
unit 9 awaits the detection of the sync word 25 of a sub-  dium 20'. The
content of one master tape has been re- sequent frame, whose content is
taken in and processed  40 corded repeatedly in succession on this medium.
Sub- upon detection of this sync word.                   sequently, these
reels can be employed in the existing The resulting information signal, if
necessary after  cassette loaders in order to obtain prerecorded cas- error
correction in the error corrector, is applied to an in-  settes. This is
illustrated in further detail in Fig. 1 c. put 13 of the digital storage
device 10 and is stored in a  In this loading step the reel with the
prerecorded digital storage medium, for example a volatile memory  45
record carrier 20' is loaded into a cassette loader 21. The in the form of
a random access memory (RAM), in the  loader 21 is also loaded with a
number of empty cas- storage device 10.
settes, so-called [err] cassettes, which do not yet contain The storage
capacity of the storage medium should  any magnetic tape but only a short
length of leader/trailer obviously be so large that after data reduction at
least  tape having both ends attached to the two reels in the the
information of one master tape 7 can be stored in the  50 cassette. This
short length of leader/trailer tape is thread- digital storage medium.
ed out of the cassette in the loader 21 and is served sub- How the
information is read into the digital storage  stantially half way the
length of the tape. Subsequently, 



medium will be explained later.                    the loader severs a part
of the slave medium (the record The digital storage medium in the digital
storage de-  carrier) 20' having the length of and containing the re- vice
is now read in a cyclically recurrent manner. The  55 corded information
from the record carrier in the master information read is applied to a
signal processing unit 11.  cassette 7. One end of this length of tape is
spliced to Fig. 5 shows this signal processing unit 11 in greater de-  the
one free end of the leader/trailer tape and the other tail. The information
read is applied to an 8-to-10 con-  end is spliced to the other free end of
the leader/trailer 6    11                EP 0 456 299 B1
12 tape. Subsequently, the tape is threaded into the cas-  formation in
this memory is subjected to an error correc- sette and the prerecorded
cassette 14 is ready for use.  tion step. This is indicated
diagrammatically by 66 in Fig. The storage of the information in the
digital storage  7. How the error correction step is performed is de-
medium in the storage device 10 will now be described  scribed inter alia
in European Patent Application no. in further detail. The information of
side A and side B of  5  90.200.128.8. the record carrier is stored in the
digital storage medium,  After this the content of the memory is read. This
is the sides A and B being reproduced concurrently by the  indicated by
means of the block 67 in Fig. 7. The 8-bit reproducing device 8. Fig. 6
shows one track Ta.i of side  word at the first storage location is then
read first, sub- A and one track Tb.j of side B. It is evident that the
frames  sequently the 8-bit word in the second storage location in the
track Ta.i have a frame number j which increases  10 is read etc. until the
8-bit word at the last storage location from the left to the right in the
Figure. The frames in the  of the memory is read. track Tb.j have a frame
number k which increases from  Subsequently the 8-bit address words 26' are
rein- the right to the left. Fig. 6 also illustrates the content of  serted
at the correct positions, assuming that they have one block [err] in a
frame in the tracks Ta.i and Tb.j. This  been stored in the storage device
10. In this respect it is is indicated by means of the blocks bearing the
reference  15 to be noted that the overall storage capacity of the error
numerals 60 and 61 respectively.                    correction unit 81
required for processing the signal from The contents of the blocks 60 and
61 have mutually  the A side is in fact three times the 48 x 32 storage po-
reversed sequences. The block 60 is filled from the left  sitions, a
storage position being understood to mean the to the right. The block 61 is
filled from the right to the left.  storage capacity required for the
storage of an 8-bit in- The simultaneous read out of the two sides A and B
of 20 formation word. This is because at the same time the 48 the record
carrier in the device 8 therefore means that  x 32 information words in a
specific frame are read into two data streams are obtained, of which one
data stream  the error correction unit 81 (the reference numeral 65 in is
supplied in a reversed sequence relative to the other  Fig. 7, for which 48
x 32 storage positions are required), data stream.
the error correction step is performed upon the 48 x 32 In the 10-to-8
demodulator 15 the data stream of 25  information words of the preceding
frame (the reference side A is demodulated in the customary manner. The
numeral 66 in Fig. 7, which also requires 48 x 32 storage 10-bit channel
words DO, D1...... D47 are applied to the  positions), and the corrected 48
x 32 information words demodulator 15 one after the other. The modulation
unit  of a frame preceding the last-mentioned frame are read 84 in the
modulator 15, see Fig. 8, serves to ensure that  (which corrected
information words are also stored at 48 the bits of the 10-bit channel
words to be demodulated  30 x 32 storage locations, represented by the
reference nu- are in the correct sequence. This means, for example,  meral
67 in Fig. 7). that the most significant bit comes first and the least sig-
The information stream thus obtained is applied to nificant bit comes last.
This can be achieved, for example  the storage device 10 in a sequence
identical to the se- by means of a 10-bit shift register into which the
10-bit  quence with which the information has been read from channel words,
whose most significant bit comes first 35 the master tape 7. and whose
least significant bit comes last, can be shifted  Fig. 9 illustrates howthe
information stream thus ob- from the back.
tained is stored in the digital storage medium 90. The The sequence of the
10-bit channel words is now  section 90A of the storage medium 90 is
intended for the correct. In a look-up table (also referred to as
conversion  storage f rom the information of side A. The memory 90A table)
it is ascertained which 8-bit information word cor- 40 is divided
schematically in rows and columns. The col- responds to a 10-bit channel
word. Subsequently, this  umns correspond to the tracks. The information
from eight-bit information word is output and is applied to a  track Ta.1
is stored in the extreme left column. The infor- memory in the error
corrector 16. In Fig. 7a this memory  mation from track Ta.2 is stored in
the adjacent column is represented diagrammatically by the reference numer-
etc. The extreme right column contains the information al 65. The capacity
of the memory is at least so large that 45 from the track Ta.n. all the
8-bit information words in one frame, i.e. 48 x 32  It is to be noted that
only the signal processing per- words, can be stored in this memory 65
(also referred to  formed upon, and the storage of, the information in the
as a RAM page). This means that during the error cor-    tracks Ta.1
through Ta.n and the tracks Tb.1 through rection step in the error
corrector 16 the sync words 25,  Tb.n will be described hereinafter. The
signal processing the address words 26, the parity words 27 and the inter-
50 performed upon, and the storage of, the auxiliary signals 



frame gaps IFG have been extracted from the data   in the tracks Ta.n+1 and
Tb.n+1 will not be described. stream.
This is because the structure of the auxiliary signals in The memory 65 is
filled in such a manner that the  these tracks is substantially identical
to the structure of first 8-bit word of a frame is stored at the first
storage  the signals in the other tracks, the difference being, as
location, the second 8-bit word is stored at the second  55 already stated
hereinbefore, that the bit rate is a factor storage location etc. until the
last 8-bit word in the frame  of 8 lower, so that the number of blocks
which can be is stored at the last storage location of the memory 65.
accommodated in one frame is 8 x as small. For this ref- Once the memory 65
has been filled completely the in-  erence is made to the afore-mentioned
Netherlands Pat- 7    13                 EP 0 456 299 B1
14 ent Application 90.00.039.                          the last information
word of the panultimate block etc The information of the first frame [err]
of the tracks  until finally the first information word of the first block
In Ta.1 through Ta.n is stored in the first row of the memory  a frame
appears. 90A. The information of the second frame [err] of the tracks  In
order to enable an error correction to be applied Ta.1 through Ta.n is
stored inthesecond rowof the mem-  5  to the information in one frame this
information should ory 90A. Finally the last frame [err] in the tracks Ta.1
be stored back to front in the memory 65. In fact, this through Ta.n is
stored in the [err] row of the memory 90A.  means that the first
information word of the first block is Fig. 9b represents the content of
the shaded rectangle  stored in the first storage location of the memory
65', the in the memory 90A. This rectangle diagrammatically rep-  second
information word of the first word in the second resents the storage
capacity required for the information  10 storage location etc .... The
last storage location then content of exactly one frame of a track. The
blocks SO  contains the last information word of the last block in the
through S31 in a frame are shown, each block compris-  frame. This means,
in fact, that the information of one ing: the address word (8 bits long)
and the 8-bit informa-  frame of a track of side B as stored in the memory
65' is tion words, which may have been corrected in the error  stored in
exactly the same way as the information of a corrector 16 and which bear
the reference numerals [err 15 frame of a track of side A is stored in the
memory 65. through [err] i.e. which are primed to indicate the differ-
This implies that the error correction step can be applied once between the
10-bit channel words [err] and the 8-bit    to the content of the memory
65' in the same way as is information words [err]
illustrated for the content of the memory 65 in Fig. 7a. In An address
generator 80, see Fig. 8, supplies ad-  Fig. 7b this is represented
diagrammatically by 66. The dresses to the memory 90A, so that the
information sup- 20 process of reading out the memory after the error cor-
plied by the error correction unit 81, see Fig. 8, can be  rection step is
represented by 67 in Fig. 7b. This means stored at the above-described
locations in the memory  that this memory is read out in the same way as
the mem- 90A.                                                ory 65 in Fig.
7a. Consequently, the first 8-bit word in the It may occur that side A is
not filled completely with  first storage location of the memory 65' is
read first, after music information. This means that the last part of side
25 which the 8-bit words are read from the subsequent stor- A no longer
contains any music information. This also  age location, and finally the
8-bit word is read from the means that, for example, the storage locations
up to and  last storage location. Subsequently, the 8-bit address including
the row r2 in the memory 90A are filled with  words 26' are reinserted into
the information stream at information relating to music information andthe
remain-  the correct positions. ing storage locations up to and including
the row [err] only  30  The information stream thus obtained is applied to
contain osilence" (or a "zero signal).             the digital storage
device 10. The signal processing performed upon the informa-   Fig. 9
illustrates how this information stream from tion of side B and the storage
of this information in the  side B is stored in the digital storage medium
90, in par- memory 90 will now be described. As already stated, the
ticular the section 90B. The memory 90B is also divided information is read
rom tracks Tb. 1 through Tb.n in the  35 diagrammatically in rows and
columns. The columns cor- opposite direction.
respond to the tracks. In the extreme left column the in- For the 10-8
demodulation in the demodulator 9,  formation from track Tb. 1 is stored,
in the adjacent col- more specifically the demodulation unit 83 in Fig. 8,
this  umn the information from Tb.2 is stored etc., and in the demodulation
unit 83 should ensure that the bits of the  extreme right column the
information from the track Tb.n 10-bit channel words to be demodulated are
in the cor- 40  is stored. rect sequence. This means for example that the
most    The first frame stored in the memory 90B is the first significant
bit should appearfirst and the least significant  frame which is read from
a track on side B. This is the bit should appear last. This can be
achieved, for exam-  last frame, the frame [err] of the information in each
of ple, by means of a 10-bit shift register into which the  the tracks
recorded on side B. Since the end of the in- 10-bit channel words, of which
the last (and least signif- 45 formation on side B is generally not
situated at exactly icant) bit comes first, can be loaded from the front.
the same position on the record carrier as the beginning The 10-bit channel
words are now in the correct se-  of the information on side A these last
frames of side B quence, enabling 10-B demodulation to be effected by  will
generally contain a silence (or zero) signal and will 



means of the aforementioned conversion table. Subse-  be stored as such in
the first rows of the memory 90B. quentlythe 8-bit information words are
appliedtoa mem-  50 The first frames containing music information will be
ory, namely the memory 65', see Fig. 7b, in the error cor-  stored in a row
[err] further down in the memory 90B, said rector 16. The memory 65' should
also have a storage  music information being information corresponding to
capacity large enough to store all the 8-bit information  the end of the
music program of side B. This continues words in one frame, i.e. again 48 x
32 words.       until the first frames [err] of the tracks of side B are
finally The 8-bit information words in a frame leavethe 10-8  55 stored in
the row [err] in the memory 90B. modulator in a reversed sequence. This
means that the  The sequence in which the frames of side B are last
information word of the last block is output first, then  stored in the
memory 90B is the same as the sequence the penultimate information word of
the last block, then  in which the frames are read from a track on side B
of 8    15                EP 0 466 299 B1                  16 the record
carrier when sides A and B are read simulta-  37B. neously. The sequence of
the data bytes [err] in a frame  However, the 10-bit channel words in a
frame are as stored in the memory 90B differs from the sequence  still in
the wrong sequence for recording on the record in which the data bytes
[err] in a frame are read from the  carrier. Therefore, the information in
a frame is stored in master tape. This sequence is reversed, as is
indicated  5  a last-in first-out (LIFO) register 85, see Fig. 8. in Fig.
9c. As stated hereinbefore, this sequence is ob-  Thus, a frame as shown in
Fig. 3b is loaded 'front tained by processing the frames in the error
correction  to back' into the register 85, the first block [err] being
load- step as illustrated in Fig. 7b.                    ad first and the
block [err] being loaded last, after which The addresses for addressing the
rows and the col-    the interframe gap is read in. Subsequently, the LIFO
umns in the memory 90 are generated by the address  10 register 85 is read
out "back to front", the interframe gap generator 80, see Fig. 8. In
principle, one address gen-  being read out first and the sync word of the
first block erator is adequate for addressing the rows and columns  [err]
being read out last. This is repeated for every subse- of the two memories
90A and 90B. As the information on  quent frame of a lower sequence number.
The informa- sides A and B of the master tape need not have been  tion
stream suppliedbythe registerB5, includingthecon- recorded necessarily at
the same speed of transport the  15 tent in the blocks, now has the correct
sequence for re- physical length of the frames on both sides of the tape
cording on side B of the record carrier. need not necessarily be equal to
each other. This means  Fig. 10 shows an example of the register 85. The
that during the simultaneous read out of sides A and B  register comprises
storage locations for the storage of in the device 8 time differences
(will) arise between the  the 31 blocks and the interframe gap in a frame.
An ad- information read from side A and the information read  20 dress
generator 88 generates addresses for addressing from side B. This may imply
that when the information is    the storage locations. In a first cycle, in
which a frame is loaded into the memories 90A and 90B two address gen-
read in, the successive storage locations 1, 2, 3 etc. are erators 80 are
needed for separately addressing the stor-  addressed. In a subsequent
cycle, in which this frame is age locations in the memories 90A and 90B.
Alternative-  read out, the storage locations are addressed in the re- ly,
the time base correction should be applied to the the  25 verse sequence.
If the frame is read in in the first cycle signal of one of the two sides,
so that only one address  the generator 89 applies a write control signal
to the reg- generator is needed.                               ister 85 via
the line 95. During read-out of this frame in The read-out of the
information stored in the mem-  the reverse sequence during the second
cycle the gen- ories 90A and 90B will now be explained in greater detail
erator 89 first applies a read control signal to the register with
reference to Figs. 8 and 9. The memories 90A and  30 85 via the line 95 for
every position of the address gen- 90B are read out simultaneously, so that
sides A and B  erator 88, so that the 10-bit channel word stored at said
are recorded simultaneously on the record carrier 20',    storage location
can be read. Immediately after this the see Fig. 1b.
generator 89 again generates a write control signal on The memory 90A is
read normally. In succession,  the line 95 forthe same position of the
address generator for all the tracks Ta.1 through Ta.n, the first frame
[err] is 35 88. A 10-bit channel word of a subsequent frame is then read
first, then the next frame [err] .... etc. until the last  read into the
relevant storage location. During read-out frame is read. In this sequence
the frames are applied  in the second cycle of the frame which has been
record- to the data adder 35A, which forms part of the data adder  ed in
the first cycle in the register 85, a subsequent frame 35 in Fig. 5. In
said data adder 35A the 8-bit address  is read in at the same time. If the
frame stored in the first parity words 27 are added. Subsequently, the data
40 cycle has been stored 'from the top to the bottom" in the stream
comprising the 8-bit information words is applied  register the subsequent
frame is stored 'from the bottom to the 8-10 converter 36A, which forms
part of the 8-10  to the top' in the register 85 at the end of the second
converter 36 in Fig. 5, in which the 8-bit information  cycle. In the
subsequent third cycle the address gener- words are converted into 10-bit
channel words, after  ator 85 will again address the storeage locations
from which again the 10-bit sync words and the interframe  45 the top to
the bottom. The 10-bit channel words of the gaps are inserted in block 37A,
upon which the resulting  second frame are read from the register 85 from
the top 



information is recordedon side Aof the record carrier20'.    to the bottom
in this cycle, while at the same time the The memory 90B is read out as
follows. The rows of  10-bit channel words of a subsequent (third) frame
are storage locations are read out from the top to the bottom  again stored
from thetop to the bottom in the register 85. in Fig. 9a. The frames are
applied to the data adder 35B, 50 The cycles described above are each time
repeated. which forms part of the data adder 35 in Fig. 5. In this  The
memories 90A and 90B should obviously have data adder the 8-bit address
parity words 27' are added.  such a capacity that the information on both
sides of the Subsequently, the data stream comprising the 8-bit in-  record
carrier in the resulting cassettes 14 can be stored formation words is
applied to the 8-10 converter 36B,  in the memories 90A and 90B duringthe
duplication step. which forms part of the 8-10 converter 36 in Fig. 5, in
55  When it is assumed that a cassette 14 can accom- which the 8-bit
information words are converted into  modate 90 minutes of music in total
the capacity of the 10-bit channel words. Subsequently, the 10-bit sync
memory 90 should be such that the information corre- words and the
interframe gaps are reinserted in block  sponding to these 90 minutes of
music can be stored in 9    17                EP 0 456 299 B1
18 this memory. This means that the memories 90A and      It is clearly
visible that the first frame [err] of side A is 90B should each be capable
of storing the information  now stored at the last row of the memory, the
second corresponding to 45 minutes of music.              frame [err] at
the penultimate row ... etc., the last frame [err] Popular music cassettes
contain an average of   being stored in a row [err] Fig. 11b illustrates
the content about 50 minutes of music, i.e. approximately 25 min-  5  of a
storage location corresponding to a row and a col- utes of music on each
side. This fact can be utilized if it    umn. It is obvious that the
sequence of this content, is desired to use the memory 90 more intensively.
which corresponds exactly to one frame, is exactly re- In the digital
version of the memory 90 it is possible  versed in comparison with that of
the content as illustrat- that the content of another master tape for a
subsequent  ed in Fig. 9b. order can be stored in an empty part of the
memory 90  10  Since side B is read backwards the frames of side in the
time in which a music program is duplicated (i.e.  B are stored in section
B2 of the memory 90B' in a se- the memory 90 is read in a cyclically
repeated manner  quence which is exactly the reverse of that of the frames
to obtain the record carrier 20'). When it is assumed that  of side A. The
content of a storage location correspond- this is desirable for all the
music programs to be dupli-    ing to a row and a column in section B2 is
illustrated in cated on cassettes, i.e. also for two music programs of 15
greater detail in Fig.11c. Obviously, the sequence of the 90 minutes length
each, the memory 90 should have a  words in a frame is exactly the opposite
of the sequence capacity which is twice as large, so that it is capable of
illustrated in Fig. 9c. The advantage of the storage meth- storing the
information corresponding to three hours of  od as described above will be
set forth hereinafter. music in the memory.
For a first order of a number of prerecorded cas- However, since the total
amount of music on a music  20 settee with a specific music program the
information of cassette, as already stated, is often less than one hour,
this program is loaded into the memory 90', see the sec- it is not
necessary to make the capacity of the memory  tions A1 and B1. Moreover,
there is a a second order for 90 twice as large. In principle a memory 90
with the orig-  a number of prerecorded cassettes with a specific sec- inal
storage capacity of 90 minutes of music will be ad-  ond music program.
Afterthe first step, in which the (first) equate. In that case it is
possible to duplicate, for exam- 25 music program is stored in the sections
A1 and B1, the pie, a music program of 50 minutes and to load a second
information stored in the sections Al and B1 in the mem- music program of
40 minutes into the memory 90 at the  ory 90' can be read out repeatedly in
a subsequent first same time. However, this imposes restrictions on the
duplication step to obtain the record carrier(s) 20'for said choice of the
two music programs processed in this way.  first order. At the same time
the information of the second Greater freedom is obtained when the storage
capacity  30 music program can be stored in the memory 90'. This of the
memory 90 is made slightly larger, for example by  information is stored in
the sections A2 and B2 of the giving it a storage capacity corresponding to
100 or 120  memory 90'. minutes of music. This means that enough storage
ca-  In the first duplication step, in the time interval in pacity is
available for the storage of information corre-  which the second music
program is stored as information sponding to the music of two music
cassettes each con- 35 in the sections A2 and B2 in the memory 90', a
read/write taining 25 minutes of music per side.              pulse
generator 91 alternately generates read and write The advantage is that a
substantially smaller stor-  pulses, which are applied to the memory 90'.
During a age capacity in the memory 90 is required than in the  read pulse
the address generator 92 then generates an case that the storage capacity
would be doubled.   address in the sections A1 and B1, so that the informa-
The storage of the information corresponding to the  40 tion stored at the
storage location corresponding to this music content of thetwo music
cassettes in an, if desired,  address can be read from the memory. During a
write expanded memory 90', is illustrated in Fig. 11.    pulse the address
generator 92 generates an address in Al and B1 denote the information
corresponding to  the sections A2 and B2, so that information applied to
the music of one music cassette as loaded into the mem-  the memory 90'
from the unit 9 can be stored at the stor- 



ories 90A' and 90B' respectively from afirst mastertape. 45 age location
having this address. This storage corresponds exactly to the storage as
illus-  After the second music program has been stored in trated in Fig. 9.
This means that the first frame [err[ of side  the sections A2 and B2 of
the memory 90' the sections A is stored in the first memory row, the second
frame [err]  A2 and B2 can be read repeatedly in the subsequent sec- is
stored in the second memory row . ..... etc., the content  ond duplication
step to obtain the record carrier(s) 20' for of a frame as stored in a
storage location corresponding  50 said second order. to a specific row and
a specific column being indicated  If the duplication arrangement comprises
only one in Fig. 9b. The information of side B is stored in the re-  signal
processing unit 11 and only one recording device verse sequence for the
frames, the content of a frame  12, see Fig. 1, this duplication of the
second music pro- as stored in a storage location corresponding to a spe-
gram should wait until the first music program, i.e. the cific
rowandaspecific column being illustrated in Fig. 9c. 55 first duplication
step, has been completed. However, if A2 and B2 denote the information
corresponding to  the duplication arrangement comprises a second signal the
music of a second music cassette, as loaded into the  processing unit 11 '
(not shown) and a second recording memories 90A' and 90B' from a second
master tape 7.  device 12' (not shown), which is coupled to the digital 10
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parallel to the signal processing unit    downloaders and signal processing
units which are not 11 and the recording unit 12, both duplication steps
can  in use at that instant. be performed concurrently if the first
duplication step has  Now the method is described for the case that the not
yet been completed. The digital storage device 10  arrangement comprises
only one loader 8and one signal should then supply the information of the
two music pro-  5  processing unit 9. In that case the third music program
grams to the first and the second signal processing units    cannot be
stored in the memory 90' until the second mu- 11 and 11' respectively in
time multiplex. The pulse gen-  sic program has been loaded into the
sections A2 and erator 91 now only generates read pulses. During every  B2
of the memory 90'. Moreover, this is not possible until even read pulse the
address generator 92 generates an  one of the two duplication steps
described above has address in the sections A1 and B1, so that the informa-
10 been completed. It is assumed that the first duplication tion stored at
the storage location corresponding to this    step has been completed. In
that case information cor- address can be read from the memory and can be
ap-  responding to this third program will be stored in the plied to the
processing unit 11 via a switch (not shown),  memory 90' at the location of
the first music program. which is in such a position that the output of the
storage  This means that the information stored in the sections device 10
is coupled to the input of the processing unit 15 A1 and B1 is overwritten
by the new information corre- 11. During every odd read pulse the generator
92 gen-  sponding to the third music program. The frames of the erates an
address in the sections A2 and B2, so that the  third music program are
thus stored in the memory 90' information stored at the storage location
corresponding  in the same sequence as the sequence of the frames of to
this address can be read from the memory and can  the first music program.
This means that the first frames be applied tothe processing unit 11 '
viatheswitch, which  20 in the tracks are stored in the first row, the
second frames is now in a position in which the output of the storage  in
the second row, etc. device 10 is coupled to the input of the second
process-  Even if the third music program is longer than the ing unit 11'.
first music program it can still be stored in the memory Oviously, a
similar line of reasoning is valid at the  90'. The unused (non-occupied)
part of the memory 90', storage side of the digital storage device 10. If
the ar- 25 which is referenced E, then becomes slightly smaller. rangement
comprises only one downloader 8 and one  However, it will be obvious that
the third music program signal processing unit 9 the second music program
can-  should not be so large that the required storage capacity not be
stored in the storage device 10 until the first music    in the memories
90A' and 90B' is larger than A+E togeth- program has been stored in the
storage device.    er and B1 +E together respectively. In that case the
infor- If a second downloader B' (not shown) and a second  30 mation in the
sections A2 and B2 would be overwritten, signal processing unit 9 (not
shown) are available, which  which is not permissible. are coupled in
parallel to the input 13 of the storage de-  The sequence of the music
programs to be duplicat- vice 10 via a switch (not shown), the two music
programs  ed should always be such that each time when in a du- can be
stored parallel in time. The pulse generator 91  plication step a music
program is read from the sections then merely generates write pulses.
During every even  35 A1 and B1 the remaining storage capacity A2+E and
write pulse the address generator 92 generates an ad-  B2+E is adequate to
load a following music program and dress such that information
corresponding tothe first mu-  when a music program is read from the
sections A2 and sic program and supplied by the signal processing unit  B2
the remaining storage capacity A1 +E and B1 +E is 9 can be stored at the
storage locations in the sections  adequate to store a following music
program. Al and B1 of the meory 90' via the switch, which is in a  40    If
the two music programs were stored directly after position in which the
output of the signal processing unit    one another and, where possible,
contiguously to each 9 is coupled to the input of the storage device 10.
During  other in the memory 90', this would impose more restric- 



every odd write pulse the address generator 92 gener-    tions as to the
choice of the music programs which can ates an address such that
information corresponding to  be stored after one another in the memory
90'. the second music program and supplied by the signal 45  Storingtwo
music programs directly afterone anoth- processing unit 9' can be stored at
storage locations in  er in the memory 90' in fact means that the sections
A2 sections A2 and B2 of the memory 90' via the switch,  and B2 will be
stored "higher in the memory 90'. If the which is now in the position in
which the output of the  information in the sections A1 and B1 has been
copied signal processing unit 9' is coupled to the input of the  repeatedly
ontothe record carrier 20' in a first duplication storage device 10.
50 step it is possible afterthis to store a third music program Now it is
assumed that there is a third order for pre-    instead of the information
in the sections A1 and B1. This recorded cassettes with a third music
program. If the ar-    third music program then should not be larger than
the rangement comprises two downloaders 8 and 8' and two  first music
program. The freedom as to the choice of the signal processing units 9 and
9 it is possible after one  third music program is then restricted in
comparison with of the two duplication steps described above has been  55
the storage as illustrated in Fig. 11. completed, to load thethird music
program intothe mem-  The advantage of the method of storage as de- ory 90'
at the location of the music program whose du-  scribed with reference to
Fig. 11 is not only that a greater plication step has just been completed,
via one of the  freedom is obtained as to the choice of the length of the
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but also that the initial addresses of  plied to the counters 92A and 92B
the count [err] is loaded the two music programs stored in the storage
medium  into the counter 92A as the initial count and the count rA are
fixed, i.e. they are the same as the first and the last  as the final
count, and the count [err] is loaded into the address. The beginning of
both music programs is there-  counter 92B as the initial count. The
counter 92A now fore always stored in a fixed storage location in the stor-
5  counts cyclically from [err] through rA for the repeated age medium 90'.
The read-in or read-out of thefirst music  read-out of the music program
Ml. program therefore always begins at the address corre-  Thus, the music
program M2 is stored under the in- sponding to the first memory row.
Subsequently, the ad-    fluence of the addresses [err] ...... [err]
applied to the dresses increase until the address word corresponding
memory 90' bythecounter92B. Once the music program to the memory row [err]
is reached. The addresses can be  10 has been loaded completely into the
memory 90' the generated for example by means of a counter which  count
[err] is stored in the address memory 103 under counts up in one direction.
For the read-in or read-out of    the influence of control signals from the
control unit 100 the second music program addressing begins at the ad-
which are applied to the switch S4, which is set to posi- dress
corresponding to the last memory row, which is the  tion a-d, and to the
address counter 103. For subse- row rA. The counter now counts in the other
direction, so  15 quently reading the second music program M2 repeat- that
the addresses of the preceding memory rows are  edly from the memory 90'
the control unit 100 generates generated until the memory row rc is
addressed.    control signals, which are applied tothe switch [err] which
Fig. 12 shows another method of storing two music    is set to position
b-d, and to the switch S2, which is set programs in the memory 90', the two
music programs  to position c-d. Under the influence of a control signal
the being stored directly after one another in the memory 90' 20 count
[err] is now applied to the counter 92A and is load- but the freedom as to
the choice of the length of a third  ed into this counter as the initial
count. Moreover, the music program to be stored in the memory 90' yet being
count [err] is loaded into this counter as the final count. The
considerable.                                      counter 92A can now
count cyclically from [err], so Fig. 12a diagrammatically illustrates the
storage of  that the music program M2 can be read out repeatedly. a first
music program Ml. This music program is stored  25 In order to load a third
music program M3 into the mem- in the memory 90' in such a way that the
first frame [err]  ory 90' the switch S3 is set to position a-d, so that
the is stored in the first memory row [err] the second frame in  count
[err] can be loaded into the counter 92B. Subse- the second row.... etc.
The last frame Fk is then stored  quently, the counter 92B addresses
consecutive storage in the row rA. A second music program M2 can now be
locations (or rows) [err],.... etc. As soon as the stored in the memory 90'
in the rows [err] through [err] see  30 counter 92B has addressed the last
storage location (or Fig. 12a. At the end of the memory an empty section E
row) [err] the counter 92B continues to count and restarts remains
available. The storage of the first music program  counting from [err]
Thus, the remainder of the information M1 is realised in that the generator
91 supplies write  content of the music program M3 is stored at the begin-
pulses to the memory. The address [err] of the first row is  ning of the
memory 90', overwriting the first music pro- loaded into a write address
counter 92B as the starting  35 gram. This is illustrated in Fig. 12b.
After the music pro- count. In an initial situation this starting count is
stored  gram M3 has been stored in the memory 90' the switch in a first
address memory 101. Under the influence of  S4 is set to position a-b and
the address [err] is stored in control signals from the central processing
unit 100 ap-  the memory 101 instead of [err]. For the repeated read-out
plied to the switch S3, which is then set to position c-d,  of the music
program M3 the switch Si is now set to po- and appliedtothe address
counter92Bthis count is load- 40 sition c-d and the switch S2 is set to
position a-d. Thus, ed from the address memory 101 into the counter 92B
the count [err] is stored in the counter 92A as the initial 



as the initial count via the switch S3.            count and the count r,
as the final count. Subsequently, Under the influence of clock pulses (not
shown) ap-  the counter 92A counts from [err] via [err], after plied to the
counter 92B the counter 92B now counts up  which it each time counts
cyclically from [err] and consecutive counts are applied to the memory 90'
45  For the storage of a fourth music program the switch as addresses, so
that the first music program M1 can be  S3 is set to position c-d, so that
the count [err] can be stored. At the count rA the music program M1 has
been  stored in the counter 92B as the initial count. It is obvious read in
completely and the counter 92B is stopped. Sub-  that the method of storing
the two music programs as sequently, under the influence of control signals
applied  described with reference to Figs. 11 and 12 is, in fact, to the
switch S4 by the control unit 100, which switch is  50 independent of the
signal processing method of the dig- then set to position a-c, and applied
tothe address mem-  ital information as performed by means of the signal
ory 102, the count [err] is stored in the address memory  processing unit
9. 102.                                                  In the above
description it has been assumed im- Subsequently, the control unit 100
generates control  plicily that the arrangement shown in Fig. 12 comprises
signals for the switch S1, which is set to position a-d, for 55 only one
downloader 8, one signal processing unit 11 the switch S2, which is set to
position b-d, for the switch  and one recording device 12. This implies
that it is not S3, which is set to position b-d, and for the counters 92A
possible to load or read two music programs more or less and 92B. Under the
influence of the control signals ap-  simultaneously into/from the memory
90'. 12    23                 EP 0 456 299 B1                  24
Simultaneously loading the first music program Ml       stantially
corresponds to the digital audio signal, and the second music program M2
will be difficult be- cause as long as the first music program Ml has not
characterized in that the digital storage device is been stored completely
the address rA and hence the    adapted to store digital information
representing a initial address [err] for the storage of the second music  5
first music program (Al, B1 ;Ml) and a second music program, is not yet
known. Conversely, once they have   program (A2,B2;M2), in that the
arrangement is been stored in the memory the two music programs can
adapted to write a digital information signal repre- be read out more or
less simultaneously. However, the  senting the second music program into
the digital construction of such an arrangement then differs from  storage
device in a third step, which third step the arrangement shown in Fig. 12.
On the basis of the  10  viewed in time at least partly concurs with at
least a above information about the more or less simultaneous   part of the
second step of repeatedly reading out the read-out of two music programs Ml
and M2 the expert    digital information signal representing the first
music will be able to simply derive the modifications required  program. in
the arrangement shown in Fig. 12, without an inventive step being involved.
Duplicating arrangements as de-  15 2. An arrangement as claimed in Claim
1, character- scribed with reference to Fig. 1b can be supplied as one
ized in that the digital storage device has a storage unit to be installed
at manufacturers of prerecorded dig-  capacity which is smaller than twice
the storage ital music cassettes.                                  capacity
required for the storage of a digital informa- In those cases in which the
digital memory 90 can   tion signal representing a music program of maxi-
store at the most one music program the first and the  20  mum length that
can be recorded on a prerecorded second signal processing steps are, in
fact, performed  record carrier. separately after one another. For the
first signal process- ing step an arrangement is needed which should com-
3. An arrangement as claimed in Claim 1 or 2, charac- prise only the parts
bearing the reference numerals 8, 9  terized in that the arrangement is
adapted to repeat- and 10. Forthe second signal processing step an arrang-
25  edly read outthe digital information signal represent- ment is required
which should comprise only the parts  ing the second music program in a
fourth step fol- bearing the reference numerals 10, 11 and 12. In order
lowing the third step. to enable the production of prerecorded cassettes to
be stepped up further, one or more units 12 may be con-  4. An arrangement
as claimed in Claim 3, character- nected to the output of the unit 11, in
parallel with the unit 30    ized in that the arrangement is adapted to
read a 12 shown in Fig. 1b.                                   digital
information signal representing a third music program into the digital
storage device during a fifth step following the second or the fourth step.
Claims 35 5. An arrangement as claimed in Claim 1, 2, 3 or4, the 1. An
arrangement for obtaining prerecorded record     digital storage device
comprising addressing means carriers by reading a digital audio signal from
a mas-  (80), characterized in that for addressing all the stor- ter medium
and storing it in a digital storage device  age locations in the digital
storage device the at afirst bit rate in afirst step andfor repeatedly
read-  addressing  means are adapted to generate 



ing the digital audio signal from the digital storage  40  addresses
starting with a first address indicating a device and recording it on a
recording medium (20')  first storage location in the digital storage
device, at a second bit rate in a second step, the arrange-  subsequently
successive addresses indicating con- ment comprising
secutive storage locations in the digital storage device, and ending with a
final address indicating a -  read means (8) for reading the digital audio
sig- 45    last storage location in the digital storage device, in nal from
the master medium (7) at said first bit  that for storing in the digital
storage device the digital rate,
information signal representing the first music pro- -  a digital storage
device (10),                   gram the addressing means are adapted to
gener- -  recording means (12) for repeatedly recording    ate consecutive
addresses, starting with the first the digital audio signal on the
recording medium  50  address and followed by successive addresses in (20')
at said second bit rate,                  the direction of the final
address, and in that for stor- first circuit means (9) for processing the
digital  ing in the digital storage device the digital informa- audio
signal read from the master medium and    tion signal representing the
second music program for applying said processed digital audio signal  the
addressing means are adapted to generate a to the digital storage device,
55     sequence of addresses starting with the final -  second circuit
means (11) for processing the     address and followed by the successively
preceding digital information read from the digital storage  addresses in
the direction of the first address. device (10) to obtain a digital signal
which sub- 13    23                 EP 0 456 299 B1                  24
Simultaneously loading the first music program M1      stantially
corresponds to the digital audio signal, and the second music program M2
will be difficult be- cause as long as the first music program M1 has not
characterized in that the digital storage device is been stored completely
the address rA and hence the    adapted to store digital information
representing a initial address [err] for the storage of the second music  5
first music program (A1 ,B1 ;M1) and a second music program, is not yet
known. Conversely, once they have  program (A2,B2;M2), in that the
arrangement is been stored in the memory the two music programs can
adapted to write a digital information signal repre- be read out more or
less simultaneously. However, the  senting the second music program into
the digital construction of such an arrangement then differs from   storage
device in a third step, which third step the arrangement shown in Fig. 12.
On the basis of the  10  viewed in time at least partly concurs with at
least a above information about the more or less simultaneous  part of the
second step of repeatedly reading out the read-out of two music programs M1
and M2 the expert    digital information signal representing the first
music will be able to simply derive the modifications required  program. in
the arrangement shown in Fig. 12, without an inventive step being involved.
Duplicating arrangements as de-  15 2. An arrangement as claimed in Claim
1, character- scribed with reference to Fig. 1 b can be supplied as one
ized in that the digital storage device has a storage unit to be installed
at manufacturers of prerecorded dig-  capacity which is smaller than twice
the storage ital music cassettes.                                  capacity
required for the storage of a digital informa- In those cases in which the
digital memory 90 can   tion signal representing a music program of maxi-
store at the most one music program the first and the  20  mum length that
can be recorded on a prerecorded second signal processing steps are, In
fact, performed  record carrier. separately after one another. Forthe first
signal process- ing step an arrangement is needed which should com-  3. An
arrangement as claimed in Claim 1 or 2, charac- prise only the parts
bearing the reference numerals 8, 9  terized in that the arrangement is
adapted to repeat- and 1 0. Forthe second signal processing step an arrang-
25  edly readout the digital information signal represent- ment is required
which should comprise only the parts  ing the second music program in a
fourth step fol- bearing the reference numerals 10, 11 and 12. In order
lowing the third step. to enable the production of prerecorded cassettes to
be stepped up further, one or more units 12 may be con-  4. An arrangement
as claimed in Claim 3, character- nected to the output of the unit 11, in
parallel with the unit 30    ized in that the arrangement is adapted to
read a 12 shown in Fig. 1b.                                   digital
information signal representing a third music program into the digital
storage device during a fifth step following the second or the fourth step.
Claims 35 5. An arrangement as claimed in Claim 1, 2, 3 or 4, the 1. An
arrangement for obtaining prerecorded record     digital storage device
comprising addressing means carriers by reading a digital audio signal from
a mas-  (80), characterized in that for addressing all the stor- 



ter medium and storing it in a digital storage device  age locations in the
digital storage device the at a first bit rate in a first step and for
repeatedly read-  addressing  means are adapted to generate ing the digital
audio signal from the digital storage  40  addresses starting with a first
address indicating a device and recording it on a recording medium (20')
first storage location in the digital storage device, at a second bit rate
in a second step, the arrange-  subsequently successive addresses
indicating con- ment comprising
secutive storage locations in the digital storage device, and ending with a
final address indicating a -  read means (8) for reading the digital audio
sig- 45    last storage location in the digital storage device, in nal from
the master medium (7) at said first bit  thatforstoring in the digital
storage device the digital rate,
information signal representing the first music pro- -  a digital storage
device (10),                   gram the addressing means are adapted to
gener- -  recording means (12) for repeatedly recording    ate consecutive
addresses, starting with the first the digital audio signal on the
recording medium  50  address and followed by successive addresses in (20')
at said second bit rate,                  the direction of the final
address, and in that for stor- -  first circuit means (9) for processing
the digital  ing in the digital storage device the digital informa- audio
signal read from the master medium and    tion signal representing the
second music program for applying said processed digital audio signal  the
addressing means are adapted to generate a to the digital storage device,
55     sequence of addresses starting with the final -  second circuit
means (11) for processing the     address and followed by the successively
preceding digital information read from the digital storage  addresses in
the direction of the first address. device (10) to obtain a digital signal
which sub- 13    25                 EP 0 456 299 B1                  26 6.
An arrangement as claimed in Claim 5, character-  10. An arrangement as
claimed in Claim 8 or 9, charac- ized in that for storing in the digital
storage device  terized in that the addressing means comprise a the digital
information signal representing the third  memory (101-103) for the storage
of information music program the addressing means are adapted      which is
related to the second, the third and the to generate successive addresses,
starting with the  5  fourth final address. first address and subsequently
successive addresses in the direction of the final address.  11. An
arrangement as claimed in Claim 5, 6 or 7, char- acterized in that the
addressing means comprise an 7. An arrangement as claimed in Claim 5,
character-    address counter (92 A) which is adapted to count in ized in
that for storing in the digital storage device  10  afirstdirection,
inordertogeneratethefirstaddress, the digital information signal
representing the third  and subsequently successive addresses in the music
program the addressing means are adapted      direction of the final
address, and which is adapted to generate successive addresses starting
with the  to count in a direction opposite thereto, in order to final
address and subsequently successively pre-    generate the final address
and subsequently suc- ceding addresses in the direction of the first
address.  15  cessively preceding addresses in the direction of the first
address. 8. An arrangement as claimed in any one of the Claims 1, 2, 3 or
4, in which the digital storage device com-  12. An arrangement as claimed
in any one of the pre- prises addressing means, characterized in that for
ceding Claims, characterized in that the second bit addressing all the
storage locations in the digital 20  rate is higher than the first bit
rate. storage device the addressing means are adapted to generate the
addresses starting with a first  13. An arrangement as claimed in any one
of the pre- address indicating a first storage location in the dig-  ceding
Claims, characterized in that the digital stor- ital storage device,
subsequently successive        age device comprises a volatile memory.
addresses indicating successive storage locations, 25 and ending with a
first final address [err] indicating a  14. An arrangement as claimed in
Claim 13, character- last storage location in the digital storage device,
in  ized in that the digital storage device comprises a that for storing in
the digital storage device of the  random access memory. digital
information signal representing the first music program (M1) the addressing
means are adapted to  30 15. A method for obtaining prerecorded record
carriers, generate successive addresses, starting with the    the method
comprises a first step having the sub first address  [err] subsequently
successive       steps of addresses in the direction of the first final
address up to and including a second final address [err] in     reading a
digital audio signal from a master me- that forstoring in the digital
storage device the digital 35  dium (7) at a first bit rate, 



information signal representing the second music       processing the
digital audio signal read from the program (M2) the addressing means are
adapted to       master medium and applying the processed generate
successive addresses, starting with the       digital audio signal to a
digital storage device address [err] following the second final address,
(10), and subsequently successive addresses in the direction  40
storingthe processed digital audio signal in said of the first final
address up to and including a third  digital storage device, and comprising
a second final address [err] and in that for storing in the digital  step
having the sub steps of storage device the digital information signal
repre-  -  reading digital information from said digital stor- senting a
third music program (M3) the addressing      age device, means are adapted
to generate successive  45        -  processing the digital information
read from the addresses, starting with the address [err] following
digital storage device to obtain a digital signal the third final address
and subsequently successive    which substantially corresponds to the
digital addresses in the direction of the first final address  audio
signal, [err].                                               -  repeatedly
recording the digital audio signal on 50        a recording medium (20') at
a second bit rate, 9. An arrangement as claimed in Claim 8, character-
characterized in that the digital storage device ized in that for the
storage of the digital information  (10) is adapted to store digital
information rep- signal representing the third music program the
resenting a first music program (A1, B1; Ml) addressing means are adapted
to generate, after        and a second music program (A2, B2; M2) and the
generation of the first final address [err] the first 55  the method
further comprising a third step of address  [err]  and  subsequently
successive           writing a digital information signal representing
addresses in the direction of the first final address  the second music
program into the digital stor- up to and including a fourth final address
[err].       age device, which third step viewed in time at 14    27
EP 0 456 299 B1                     28 least partly concurs with at least a
part of the  3. Anomdung nach Anspruch i ooer 2, dadurch second step.
acekennzeichn et, daB die Anordnung dazu einge- richtst let, wahrend sines
vierten Schrittes nach dem dritten Schritt das das zweite Musikprogrammn
Patentansprfiche                                5      darstellende4
digitale Informationssignal widerholt auszulesen. 1. Anordnung zum Erhalten
vorbespielter Aufzeich- nungstrager dadurch, daB in einem ersten Schritt
4. Anordnung nach Anspruch 3, dadurch aekenn- mit einer ersten Bitrate sin
digitalse Audiosignal aus-  zeichnet, daB die Anordnung dazu eingerichtet
ist, gelesen und in einer digitalen Speicheranordnung  10  wahrend sines
fOnften Schrittes nach dem zweiten gespeichert wird und daB in einem
zweiten Schritt  oder vierten Schritt ein sin drittes Musikprogramm
wiederholt mit einer zweiten Bitrate das digitale  darstellendes digitales
Informationssignal in das Audiosignal aus der digitalen Spelcheranordnung
digitale Speichermedium einzulesen. ausgelesen und auf einem
Aufzeichnungsmedium aufgezeichnet wird, wobei die Anordnung die nach-  15
5. Anordnung nach Anspruch 1, 2, 3 oder 4, wobei das folgenden Elements
aufweist:                       digitale Speichermedium mit
Adressierungemitteln versehen ist, dadurch pekennzeichnet, dal3 zum -
Auslesemittel zum aus dem Mastermedium          Adressieren aller
Speicherpositionen in derdigitalen Auslesen des digitalen Audiosignals mit
der go-  Speicheranordnung die Adressierungsmittel zum nannten ersten
Bitrate,                 20      Erzeugen von Adressen eingerichtet sind
anfan- -  sine digitale Speicheranordnung,                gend mit siner
ersten Adresse, die sine erste Spei- -  Aufzeichnungsmittel zum
wiederholten Auf-      cherposition in der digitalen Spelcheranordnung
zeichnen des digitalen Audiosignals auf dem     darstellt, danach
aufeinanderfolgende Adressen, Autzeichnungsmedium mit der genannten zwei-
die aufeinanderfolgende Speicherpositionen in der ten Bitrate,
25      digitalen Speicheranordnung darstellen und endend -  erste
Schaltungsmittel zum Bearbeiten des aus   mit einer Endadresse, die sine
letzte Speicherposi- dem  Mastermedium ausgelesenen digitalen       tion in
der digitalen Speicheranordnung angibt, daB Audiosignals und zum Zuffhren
dieses bearbei-  zum Speichem des digitalen Informationssignals, teten
digitalen Audiosignals zu der digitalen   das das orate Musikprogramm in
der digitalen Spei- Speicheranordnung,                      30
cheranordnung darstollt, die Adressierungsmittel -  zweite Schaltungsmittel
zum Bearbeiten der      zum Erzeugen aufeinanderfolgender Adressen sin- aus
der digitalen Speicheranordnung ausgele-    gerichtet sind, anfangend mit
der ersten Adresse senen digitalen Information zum Erhalten sines  und
danach auffolgende Adressen in der Richtung 



digitalen Signals, das im wesentlichen dem di-  der Endadresse und daB zum
Speichem des digita- gitalen Audiosignal entspricht,         35    len
Informationssignals, das das zweite Musikpro- gramm in der digitalen
Speicheranordnung darstelit, dadurch aekennzoichnot, daB die digitale Spei-
die Adressierungamittel zum Erzeugen einer Reihe cheranordnung dazu
eingerichtet ist, digitale Infor-  von Adressen eingerichtet sind,
anfangend mit der mation zu speichem, die sin erstes Musikprogramm
Endadresse und danach auffolgend vorhergehende darstelit und sin zweites
Musikprogramm, daB die  40  Adressen in der Richtung der ersten Adresse.
Anordnung dazu vorgesehen ist, sin digitales Infor- mationssignal, das das
zweite Musikprogramm dar-  6. Anordnung nach Anspruch 5, dadurch nekenn-
stellt, in der digitalen Speicheranordnung in einem  zeichnet, daB um
Speichem des digitalen Informa- dritten Schritt einzuschreiben, wobei
dieser dritte  tionssignals, das das dritte Musikprogramm dar- Schritt in
der Zeit gesehen wenigstens teliweise mit 45    stolt, in der digitalen
Speicheranordnung, die wenigstens einem TOil des zweiten Schrittes der
Adressierungsmittel zum Erzeugen aufoinanderfol- wiederholten Lektdre des
digitalen Informationssi-  gender Adresssen, anfangend mit der ersten
gnals, das das orate Musikprogramm darstellt,      Adresse und danach
aufeinanderfolgende Adres- zusammenfallt.
sen in der Richtung der Endadresse eingerichtet 50     sind. 2. Anordnung
nach Anspruch 1, dadurch aokenn- zeichnet, daB die digitale
Speicheranordnung sine  7. Anorndung nach Anspruch 5, dadurch sekenn-
Speicherkapazitat aufweist, die kleiner ist als die  zeichnet, daB zum
Speichem des digitalen Informa- doppelte Speicherkapazitat, die
erforderlich ist zum  tionssignals, das das dritte Musikprogramm dar-
Speichem sines digitalen Informationssignals, das  55  stellt, in dem
digitalen Speichermedium, die Adres- sin Musikprogramm maximaler LAnge
darstelft, die   sierungsmintel zum Erzeugen aufeinanderfolgender auf einem
vorbespieslen Aufzeichnungstrager auf-   Adressen, anfangend mit der
Endadresse und gezeichnet wsrden kann.                            danach
aufeinanderfolgend vorhergehende Adres-    29                EP 0 456 299
B1                  30           c   L   ft   S   * sen in Richtung der
ersten Adresse, eingerichtet  11. Anordnung nach Anspruch 5, 6 oder 7,
dadurch sind.                                              aokennzoichnet,
daB die Adressisrungmittel einen Adressenzahler (92A) aufweisen, der zum
ZahIen in a  Anordnung nach elnem der AnsprOche 1, 2, 3 odor     einer
ersten Richtung eingerichtet ist, damKt die 4, wobei die digitale
Speicheranordnung Adressie-  5  erste Adresse erzeugt wird, und danach
aufeinan- rungsmfttel aufweist, dadurch gakennzeichnot,      derfolgende
Adressen in der Richtung der End- daB zum Adressioren aller
Speicherpositionen in    adresse, und der zum Zahlen in einer der ersten
der digitalen Speicheranordnung die Adressie-      Richtung
entgogengesetzten Richtung eingerichtet rungsmittel zum Erzeugen von
Adressen eingerich-   ist, damit die Endadresse erzeugt wird und danach tet
sind anfangend mit einer ersten Adresse, die sine  10  aufeinanderfolgende
vorhergehende Adressen in orste Speicherposftion in der digitalen
Speicheran-  Richtung der ersten Adresse. ordnung darstelft, danach
auteinanderfolgende Adressen, die aufeinanderfolgende Speicherposi-  12.
Anordnung nach einem der vorstehenden AnsprQ- tionen in der digitalen
Speicheranordnung darstel-  che, dadurch aekennzeichnot, daB die zweite
Bit- len und endend mit einer ersten Endadresse (ra), 15    rate h6her ist
als die erste Bitrate. die sine letzte Speicherposition in der digitalen
Spei- cheranordnung angibt, daB zum Speichem des digi-  13. Anorndung nach
einem der vorstehenden AnsprO- talen Informationssignals, das das erste
Musikpro-  che, dadurch gekennzeichnet, daB die digitale gramm (Ml)
darstellt, in der digitalen Speicheran-  Speicheranordnung einen flichtigen
Speicher auf- ordnung, die Adressierungsmittel zum Erzeugen  20  weist.
aufeinanderfolgender Adressen eingerichtet sind, anfangend mit der ersten
Adresse (rl) und danach  14. Anordnung nach Anspruch 13, dadurch qekenn-
auffolgende Adressen in der Richtung der ersten    zeichnet, daI3 die
digitale Speicheranordnung einen Endadresse bis zu einschlieBlich einer
zwelten End-  Speicher mit beliebigem Zugriff aufweist. adresse (rA), und
daB zum Speichern des digitalen  25 Informationssignals, das das zwefte
Musikpro-   15. Verfahren zum Erhalten vorbespielter Aufzeich- gramm (M2)
darstellt, in der digitalen Speicheran-  nungstrager, wobei dieses
Verfahren oenen ersten ordnung, die Adressierungemittel zum Erzeugen
Verfahrensschritt mit den untenstehenden Hilfs- einer Reihe von Adressen
eingerichtet sind, anfan-  schrltten umfal3t: gend mit der Adresse (rA+l)
und danach die zweite  30 Endadresse, und dann auffolgend laufende Adres-
-  das Auslesen sines digitalen Audio-Signals aus sen in der Richtung der
ersten Endadresse bis ein-     einem Master-Medium (7) mit einer ersten
Bit- 



schlel3lich die dritte Endadresse (rB), und daB zum    rate, Spebchern in
der digitalen Speicheranordnung des   -  das Verarbeoten des aus dem
Master-Medium digitalen Informationssignals, das ein drittes Musik- 35
ausgelesenen digitalen Audio-Signals und das programm (M3) darstellt, die
Adresslerungsmittel       Zufuhren des digitalen Audio-Signals zu einer zum
Erzeugen aufeinnderfolgender Adressen,            digitalen
Speicheranordnung (10), und anfangend mit der Adresse (rB11) nach der
dritten  -  dis Speichem des verarbeiteten digitalen Aus- Endadresse und
dann aufeinnderfolgende Adres-         dio-Signals in der genannten
digitalen Spei- sen in Richtung der ersten Endadresse (r0) singe- 40
cheranordnung, richtet sind. und einen zwelten Verfahrensschritt mit den
nach- 9. Anomdung nach Anspruch 8, dadurch aekenn-          folgenden
Hilfsschritlen umfal3t: zeichnet, daB zum Speichem des digitalen Informa-
tionssignals, das das dritte Musikprogramm dar- 45  -  das Auslesen der
digitalen Information aus der stelot, die Adressierungsmittel zum Erzeugen
nach      genannten digitalen Speicheranordnung, der Erzeugung der ersten
Endadresse (RQ), der      -  das Verarbeiten der aus der digitalen
Speicher- ersten Adresse (r1) und danach aufeiannderfol-         anordnung
ausgelesenen digitalen Information gende Adressen in der Richtung der
ersten End-         zum Erhalten eines digitalen Signals, das im adresse
bis einschlieBlich einer vierten Endadresse  50  wesentlichen dem digitalen
Audio-Signal ent- (ri) eingerichtet sind.
spricht, -  das wiederholte Aufzeichnen des digitalen Si- 10. Anordnung
nach Anspruch 8 odor 9, dadurch             gnals auf elnem
Aufzeichnungsmedium (20') ookennzeichnet, dal3 die Adressisrungsmittel
einen     mit einer zweiten Bitrate, dadurch aekenn- Speicher (101-103)
aufweisen zum Speichem von  S6      zeichnet, daB die digitale
Speicheranordnung Information,diesichauf diezweite, diedrilte unddie
(10) zum Speichem digitaler Information, die vierte Endadresse bezieht.
sine erstes Musikprogramm (Al, B1; Ml) und sin zweites Musikprogramm (A2,
B2; M2) dar-    31                EP 0 456 299 B1                  32
I  11 c           III stellt eingerichtet let und daB das Verfahren we!-
de stockage qui est inferioure A deux fois la capacite terhin einen dritten
Verfahrensschritt umfal3t,  de stockage requise pour le stockage d'un
signal bestehend aus dam Einschreiben eines digita-   d'information
numerique representant un pro- len Informationssignals, das das zwefte
Musik-  gramme de musique de longueur maximum qui pout programm darstelHt,
in die digitale Speicheran-  5  etre enregistre sur un support
d'enregistrement ordnung, wobei dieserdritte Verfahrensschritt in
pr6enregistr6. der Zeit gesehen wenigstens teilweise mit we- nigetens einem
letzten Teil des zwelten Verfah-  3. Dispositif selon la revendication 1 ou
2, caract6rise rensschrittes zusammenfalit.                    en ce quo le
dispositif est A meme de lire de maniere 10    r6petae le signal
d'information num6rique represen- tant le deuxieme programme de musique
dans une Revendloations                                         quatrieme
etape suivant la troisibme etape. 1. Dispositif permettant d'obtenir des
supports d'enre-  4. Dispositif selon la revendication 3, caracterise on ce
gistroment preenregistr6s par lecture d'un signal 15  que le dispositif est
A meme d'introduire un signal audionumerique sur un support original at
stockage  d'information numerique representant un troisieme de ce signal
dans une unite de stockage numerique  programme de musique dans 'unHe de
stockage a un premier debit binaire dans une premiere etape  numerique au
cours d'une cinquibme etape suivant ot permettant de lire de manibre
repetee le signal  la deuxibme ou la quatribme etape. audionumerique dans
lunWe de stockage numeri- 20 quo et de l'enregistrer sur un support
d'enregistre-  5. Dispositif selon la revendication 1, 2, 3 ou 4, I'unHe
ment (20') a un deuxibme debit binaire dans une    de stockage numerique
comprenant des moyens deuxibme etape, le dispositif comprenant:
d'adressage (80), caracterise en ce que, pouradres- sor tous les
emplacements de stockage dans l'unite -  des moyens de lecture (8) pour
lire le signal 25  de stockage numerique, lee moyens d'adressage
audionumerique sur le support original (7) audit  sont A mAene de generer
des adresses, en commen- premier debit binaire,
gaant par une premibre adresse indiquant un premier -  une unite de
stockage numerique (10),           emplacement de stockage dans l'unite de
stockage -  un moyen d'enregistrement (12) pour enregis-    numerique, en
continuant ensuite par des adresses trer de manibre rep6tee le signal
audionumeri- 30  successives indiquant des emplacements de stoc- quo sur le
support d'enregistrement (20') audit  kage consecutifs dane lunite de
stockage numeri- deuxibme debit binaire,                         quo, et en
torminant par une adresse finale indiquant 



-  un premier circuit (9) pourtraiter le signal audio-  un
demieroemplacement de stockage dans l'unit de numerique lu sur le support
original et pour ap-  stockage numerique, on ce quo, pour stocker dans
pliquer edit signal audionumerique traHe a l'uni- 35    l'unke de stockage
numerique le signal d'information te de stockage numerique,
numerique representant Is premier programme de -  un deuxibme circuit (11)
pour traiter les informa-  musique, les moyens d'adressage sont A merne de
tions numeriques lues sur l'unit de stockage    generer des adresses
consecutives, en commen- numerique (10) pour obtenir un signal numeri-
gant par la promibre adresse et en continuant par quo qui corresponde
sensiblement au signal 40   des adresses successivee dans la direction de
audionumerique,                                'adresse finale, et en ce
quo, pour stocker dans l'uniHe de stockage numerique le signal
d'information caracterise on ce quo l'unIt de stockage numerique  numerique
representant le deuxibme programme de est a meme de stocker des
informations numeriques  musique, les moyens d'adressage sont a meme de
representant un premier programme de musique  45   gdnerer une sequence
d'adresses on commongant (Al, B1; Ml) et un deuxibme programme de musi-
par l'adresse finale et en continuant par les adresses quo (A2, B2; M2), on
ce quo le dispositif eot A meme  successivement precedentes dans la
direction de la d'inscrire un signal d'information numerique repre-
premibre adresse. sentant le deuxibme programme de musique dans l'unite de
stockage numerique dans une troisibme  50 6. Dispositif selon la
revendication 5, caracterise on ce etape, ladite troisibme etape, vue dans
le temps, so  quo, pour stocker dans l'unfte de stockage numeri- deroulant
au moins en partie simultanement avec au  quo le signal d'information
numerique representant moins une partie de la deuxibme etape de lecture
un troisibme programme musical, les moyens r6petee du signal d'information
numerique repre-   d'adressage sont A meme de generer des adresses sentant
le premier programme de musique.    55     successives, en commengant par
la premnibre adresse et en continuant par des adresses succes- 2.
Dispositif selon la revendication 1, caracterise en ce  sives dans la
direction de l'adresse finale. quo l'unite de stockage numerique a une
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en ce  adresse finale jusque et y compris une quatrieme que, pour stocker
dans l'unite de stockage numeri-  adresse finale (rQ). quo le signal
d'information num6rique representant le troisieme programme de musique, les
moyens   10. Dispositif solon la revendication 8 ou 9, caracterise
d'adressage sont a meme de g6n6rer des adresses  5  en ce quo lee moyens
d'adressage comprennent successives en commencant par l'adresse finale et
une memoire (101-103) pour le stockage d'informa- en continuant ensuite par
des adresses successive-  tions qui sont apparentees a la deuxieme, la
troi- ment precedentes dans la direction de la premiere  sieme et la
quatrieme adresses finales. adresse. 10 11. Dispositif solon la
revendication 5, 6 ou 7, caracte- . Dispositif salon lune quelconque des
revendica-     rise on ce quo les moyens d'adressage compren- tions 1, 2, 3
ou 4, dans lequel I'unite de stockage  nent un compteur d'adresses (92A)
qui est & meme numerique comprend des moyens d'adressage,         de
compter dans un premier sons, afin de g6nerer caract6riseen ceque,
pouradressertous les empla-   la premiere adresse et ensuite des adresses
suc- cements de stockage dane I'unite de stockage  15   cessives dans la
direction de l'adresse finale, et qui num6rique, les moyens d'adressage
sont a meme      est a merne de compter dans un sons oppose, pour de
g6n6rer les adresses en commencant par une      generer l'adresse finale et
ensuite des adresses premibre adresse indiquant un premier emplace-
successivement precedentes dans la direction de la ment de stockage dans
l'unit6 de stockage numeri-  premiere adresse. quo, en continuant ensuite
par des adresses suc- 20 cossives indiquant des emplacements de stockage
12. Dispositif solon l'une quelconque des revendica- successifs, et on
terminant par une premiere       tions prec6dentes, caracterise en ce quo
le adresse finale (rQ) indiquant un demier emplace-   deuxieme debit
binaire est sup6rieur au premier ment de stockage dans l'unite de stockage
numeri-  d6bit binaire. quo, on ce quo, pour stocker dans l'unite de stoc-
25 kage numerique le signal d'information num6rique  13. Dispositif salon
l'une quelconque des revendica- representant le premier programme de
musique       tions prec6dentes, caracterise en ce quo l'unite de (Ml), les
moyens d'adressage sont a meme de        stockage numerique comprend une
memoire non genererdes adresses successives, en commencant     r6manente.
par la premiere adresse (r1), en continuant ensuite  30 



par des adresses successives dans la direction de  14. Dispositif solon la
revendication 13, caracterlse en la premibre adresse finale jusque et y
compris une  co quo l'unite de stockage numerique est constitue deuxieme
adresse finale (rA), en ce quo, pour stoc-  d'une memoire a accAs selectif.
ker dans l'unite de stockage numerique le signal d'infommation numerique
representant le deuxibme  35  15. Procede d'obtention de supports
d'enregistroment programme de musique (M2), les moyens d'adres-
preenregistr6s, le proced6 comprenant une pre- sage sont a mAme de g6nerer
des adresses succes-   mibre etape comportant les sous-6tapes consistant
sives, en commengant par ladresse (rA+1) suivant   a: la deuxibme adresse
finale, en continuant ensuite par des adresses successives dans la
direction de  40  -  lire un signal audionumerique sur un support la
premibre adresse finale jusque et y compris une     original (7) & un
premier debit binaire, troisieme adresse finale (rB), et en ce quo, pour
stoc-  -  traitor le signal audionum6rique lu sur le support ker dans
lIunite de stockage numeriquo le signal       original et appliquer le
signal audionum6rique d'information numerique representant un troisiame
traite a une unit6 de stockage numerique (10), programme de musique (M3),
les moyens d'adres- 46  -  stocker le signal audionumerique traite dans la-
sage sont a meme de genererdes adresses succes-        dito unite de
stockage numerique, sives, on commencant par radresse (rB.1) suivant la
troisiame adresse finale et en continuant ensuite par des adresses
successives dans la direction de  et comprenant une deuxibme Mtape
comportant les la premibre adresse finale (ro).            50
sous-etapes suivantes: 9. Dispositif solon la revendication 8, caractrise
on ce  -  lire les informations numeriques dans ladite uni- que, pour le
stockage du signal dinformation nume-     te de stockage num6rique, rique
repr6sentant le troisiame programme musical,  -  traitor les informations
numeriques lues dans lee moyens d'adressage sont a meme de generer, 5S
l'unite de stockage numerique pour obtenir un aprbs la gen6ration de la
premibre adresse finale     signal num6rique qui correspond sensiblement
(rQ), la premibre adresse (r1) et ensuite des adres-   au signal
audionum6rique, see successives dans la direction de la premibre   -
enregistrer de maniere rep6tee le signal audio- 18    35                EP
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numerique sur un support d'enregistrement (20') a un deuxieme d6bHt
binaire, caracterise en ce que l'unite de stockage numerique (10) est a
meme de stocker des informations num6- riques representant un premier
programme de  5 musique (Al, B1; MI) et un deuxieme program- me de musique
(A2, B2; M2) et le proced6 corn- prend par ailleurs une troisieme etape
d'ecriture d'un signal d'information numerique represen- tant le deuxibme
programme de musique dans  10 l'unite de stockage numerique, ladite
troisieme 6tape, observee dans le temps, se deroulant au moins en partie en
meme temps quau moins une partie de la deuxieme etape. tS 20 25 30 35 40 45
50 56 19    


