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Apparatus for and method of recording information signals on a record carrier.

The invention rejates to an apparatus for recording information signals in a
track on a longitudinal record carrier, comprising
- input means for receiving an information signal, i
- processing means for processing the information signal so as to make the information signal
suitable for recording in at least one track on said record carrier, |
- writing means for writing, after processing, the information signal in said at least one track
on said record carrier, starting from a start position viewed in the length direction of the
record carrier and in a direction towards one of the end positions of the record carrier, to a

method of recording the information signals on said record carrier and to a record carrier,

An apparatus as defined in the opening paragraph is known from WO 96/18,188
A2, document D1 in the list of related documents, that can be found at the end of this
description. The known apparatus records a plurality of information signals in an interleaved

way in a plurality of tracks on the record carrier.

The invention aims at providing an improved recording apparatus for recording
a plurality of information signals. The apparatus in accordance with the invention is
characterized in that the portion of the record carrier between said start position and said one
end position is fictitiously divided into a first sub portion lying adjacent the start position and
a second sub portion lying adjacent the end position of the record carrier, and that the
apparatus is adapted to record a first portion of a first information signal as blocks of
information intermittently in said at least one track in said first subportion of the record
carrier, starting from said start position, and to record a second portion of the said first

information signal continuously in said second subportion of the record carrder.

The invention is based on the following recognition. In order to decrease the

access time to various information signals recorded on a record carrier, it is well known to
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start the recording of the information signals from one location, the so-called start position
on the record carrier. This is, amongst others, described in unpublished European patent
application no. 96202074.9, document D2 in the list of related documents. The number of
information signals that can be recorded from this start posiﬁon is thus limited and related to
the number of tracks on the record carrier. In accordance with the invention, the number of
information signals that can be recorded and retrieved, starting from the start position can be
increased by an interleaved recording of the information signals. Further, information signals
of relatively long lengths and relatively short lengths could be recorded on the record carrier.
Therefore, the portion of the record carrier between the start position and one end position is
fictitiously divided into a first and a second subportion. Interleaved recorded is realized in
the first subportion, which is so long that relatively short information signals can be recorded
in their entirety in the first subportion. Longer information signals, that are that long that
they need to be recorded in the second subportion as well, will be recorded in this subportion
in a continuous way, so as to improve ’storage utilization’, and thereby ’'save storage space’

on the record carrier.

These and other aspects of the invention will be apparent from and elucidated
with respect to the embodiments described hereafter in the figure description, in which

figure 1 shows schematically the record carrier, '

figure 2 shows an apparatus in accordance with the invention,

figure 3 shows the record carrier obtained with the apparatus of figure 2 in

more detail.

Figure 1 shows the record carrier 2, schematically over its total length. The
start end of the record carrier 2 is indicated by BOT (beginning-of-tape) and the final end is
indicated by EOT (end-of-tape). A lead-in portion and a lead-out portion are shown, being
the portions between the start end (BOT) of the record carrier and the line L; and the final
end (EOT) of the record carrier and the line L, respectively. A data area for recording the
information signal is available between the lead-in portion and the lead-out portion of the
record carrier 2.

Tracking signals may be recorded in the record carrier in order to enable

recording of the information so as to obtain information tracks T, to T,, as shown in figure
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1. Reference is made to the documents D3 to D7 which further describe the tracking signals
and the use of such tracking signal. Where necessary, those documents are assumed to be
incorporated by reference in the present application. .

Figure 2 shows an embodiment of an apparatus for recording an information
signal on the record carrier 2 of figure 1, which has tracking signals prerecorded on it.
Figure 3 shows how the information signal is recorded on the record carrier 2. The apparatus
of figure 2 has an input terminal 30 for receiving the information signal. The input terminal
is coupled to an input of a formatter unit 32, which converts the information signal into a
format suitable for recording on the record carrier 2. An output of the formatter unit 32 is
coupled to a write unit 33 comprising a write/read head 34. The formatted information signal
is supplied to the write/read head 34 and recorded in one of the tracks T,, T,, ... T, on the
record carrier 1. The record carrier as shown in figure 2 is supposed to be transported in
directions indicated by the arrow 31.

The head 34 is further adapted to read tracking signals recorded in the record
carrier, The tracking signals are supplied to a filter unit 36, which has a bandpass filter
characteristic with a centre frequency equal to the specific frequency of the tracking signals.
As the frequency of the tracking signals is low relative to the frequency content of the
formatted information signal, it is possible to read the tracking signals from the record
carrier, while writing the formatted information signal into the track Ty.

A generator unit 38 is present for generating a control signal in response to the
tracking signals read by the head 34. This control signal is supplied to an input 50 of an
actuator unit 40. The actuator unit 40 actuates a movable mounting 42 on which the head 34
is mounted. The movable mounting can have any form. One preferred embodiment of a
mounting is described in EP patent application no. 95202926.2, document D3 of the list of
related documents, filed recently in the name of applicant, but not yet published. Further, the
funbtioning of the tracking servo mechanism is extensively described in document D6 of the
list of related documents.

A control unit 42 is present for controlling a motor transport unit 44. By
controlling the motor transport unit, the record carrier 2 is transported in one of the two
directions shown by the arrow 31,

Figure 3 shows an example of the record carrier after having recorded an
information signal, such as a movie on the record carrier 2. The width of the record carrier
is largely exaggerated in order to better explain the record carrier and the functioning of the
apparatus. Tracks T, to T, are shown in this example.
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As can be seen, the total length of the record carrier between the start location,
which is the line s, and the end of the record carrier, which is the line L,, is divided into a
first subportion, denoted P, and a second subportion, denoted P,. The subportions may be of
equal or different lengths.

When recording a movie on the record carrier, recording starts in track T, at
the start location indicated by the line s.

1t should be noted here, that the start location could be at the beginning of the
record carrier, which generally will be preceded by a small area for recording a table of
contents. In this situation, information signals are always recorded starting from left and
going to the right in figure 3. When having reached the end of a track, recording can
continue in another track, by changing the direction of transport of the record carrier and
recording the information signal from the right and going to the left in figure 3.

The start position need not be at the beginning of the record carrier and could,
as an example, be located half way the total length of the record carrier. In such situation,
information signals can be recorded in the first half of the record carrier, by starting
recording at the start position and into the direction of the beginning of the record carrier, or
in the second half of the record carrier, by starting recording at the start position and into the
direction of the end of the record carrier. A table of contents will then be located half way
the record carrier, between the first half and the second half in which information signals are
recorded. .

The result of the recording of a first information signal on the record carrier 2
is shown in figure 3. The direction of recording is indicated by the arrows in figure 3. Prior
to starting recording, the write head 34 is, or is positioned in, the start position s. Next,
recording of the information signal in track T, is started. In 2 first recording mode, the
formatter unit 32 generates blocks of data of the information signal. Those blocks of data,
denoted B, |, By 5, By 5, By 4, 2re intermittently recorded the track T, as far as located in
the first subportion P,. The first block generated comprises an ’begin-of-file’ word BOF. As
the total first information signal to be recorded is longer than the amount of information that
can be recorded in the blocks By ; to By 4, the apparatus is switched into a second recording
mode upon reaching the boundary between the first and the second subportion P, and P,
respectively. In the second recording mode, the apparatus continuously records the remaining
portion of the first information signal in the second subportion P,, by continuously recording
the first information signal in the first track T;. Upon reaching the end of the record carrier

2, the direction of transport of the record carrier is reversed and the write head is positioned
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on the track T,. The continuous recording mode is continued by recording the remaining
portion of the first information signal in the second track, until recording is terminated by
generating an ’end-of-file’ word EOF1. '

It should be noted here that, if the first information signal is longer, such that
recording in the second track T, has not yet terminated when again reaching the boundary
between the first and second subportion P, and P, respectively, recording is continued,
preferably by reversing the direction of transport of the record carrier 2 and positioning the
write head 34 on the track T,. In another embodiment, recording could be continued in the
portion of the second track T,, located in the first subportion P,. _

It should further be noted that the use and recording of BOF and EOF words is
not strictly necessary. It may be possible to identify the beginning position and the end
position of an information signal recorded, by eg. the (sync) block numbers of the first and
last block of the information signal recorded.

The distance between two subsequent datablocks recorded can be bridged either
at the nominal recording transport speed of the record carrier, or at an increased transport
speed.

Suppose an information signal, having a bitrate of p (which equals eg. 4)
Mbit/s, should be recorded on the record carrier, whilst the bitrate of the *transmission
channel’ via the recording medium is q (which equals eg. 12) Mbit/s. Blocks of information
of the information signal can now be buffered in a buffer (not shown)-at the rate of p Mbit/s
and read out from the buffer at the rate of q Mbit/s, realizing a time compression of q/p
(which equals 3 in the present example). The time compressed blocks are now recorded in
the track on the record carrier. When maintaining the record carrier speed during the time
intervals in which no time compressed blocks are written on the record carrier, the distance
between the time compressed blocks recorded in the track is q/p-1 times the length of the
time compressed blocks recorded on the record carrier. Thus, in the present example, two
other information signals of 4 Mbit/s, or one other information signal of 8 Mbit/s, can be
recorded in an interieaved way in the first subportion, as will be explained hereafter.

Next, a second information signal is to be recorded on the record carrier 2.
This is shown in figure 4. Prior to starting recording, the write head 34 is, or is positioned
in, the start position s. Next, recording of the second information signal in track T, is
started. In the first recording mode, the formatter unit 32 generates blocks of data of the
second information signal. Those blocks of data, denoted B, 1, B, ,, B, 5 are intermittently
recorded the track T, as far as located in the first subportion P;. The first block B, ; again
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comprises the 'begin-of-file’ word BOF2. The blocks are recorded in the empty portions
between the blocks B, |, By 5, By 5, By 4 of the first information signal. As there is no more
information of the second information signal than the information already stored in the blocks
B, 1, By 2, By 3, recording is terminated. Thus, the block B, 5 comprises the *end-of-file’
word, denoted EOF2.

Next, a third information signal is to be recorded on the record carrier 2. This
is shown in figure 5. Prior to starting recording, the write head 34 is, or is positioned in, the
start position s. Next, recording of the third information signal in track T is started. In the
first recording mode, the formatter unit 32 generates blocks of data of the third information
signal. Those blocks of data, denoted B, |, B, 5, B; 3, B; 4 are intermittently recorded the
track Ty, as far as located in the first subportion P;. The first block B, ; again comprises the
*begin-of-file’ word, denoted BOF3. The blocks are recorded in the empty portions between
the blocks of the first and second information signals already recorded in the track T;. As
the total third information signal to be recorded is longer than the amount of information that
can be recorded in the blocks By ; to B; 4, the apparatus is switched into a second recording
mode upon reaching the boundary between the first and the second subportion P, and P,
respectively. In the second recording moxle, the apparatus continuously records the remaining
portion of the first information signal in the second subportion P,.

The remaining portion of the third information signal cannot be recorded in the
track T,, as the track T, is already occupied by the recorded first information signal.
Therefore, the write head 34 is positioned on an empty track, such as the track T and the
remaining portion of the third information signal is continuously recorded in the third track
T,. Recording is terminated by generating an ’end-of-file’ word EOF3.

Next, a fourth information signal is to be recorded on the record carrier 2. This
is shown in figure 6. Prior to starting recording, the write head 34 is, or is positioned in, the
start position s. Next, recording of the fourth information signal is started, It is assumed that
recording is started in the track T,, as shown in figure 6. In the first recording mode, the
formatter unit 32 generates blocks of data of the fourth information signal. Those blocks of
data, denoted By ;, B, 5, B, 3, By 4 are intermittently recorded the track T,, as far as located
in the first subportion Py. The first block B, ; again comprises a "begin-of-file’ word,
denoted BOF4. As the total fourth information signal to be recorded is longer than the
amount of information that can be recorded in the blocks By ; to By 4, the apparatus is
switched into a second recording mode upon reaching the boundary between the first and the
second subportion P; and P, respectively. In the second recording mode, the apparatus
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continuously records the remaining portion of the first information signal in the second
subportion P,.

It is assumed that the remaining portion of the third information signal cannot
be recorded in any of the tracks T, to T,_,. Therefore, the write head 34 is positioned on an
empty track, which is the track T, ; and recording of the fourth information signal is
continued by continuously recording the fourth information signal in the track T,_;. Upon
reaching the end of the record carrier 2, the direction of transport of the record carrier is
reversed and the write head is positioned on the track T,. The continuous recording mode is
continued by recording the fourth information signal in the track T,, until reaching the
boundary between the first and the second subportions. Recording of thé fourth information
signal is now continued by continuously recording the information signal in the portion of the
track T, located in the first subportion of the record carrier, without changing the transport
direction of the record carrier.

Upon reaching the start location s, recording is continued by positioning the
write head 34 on the track T, , and reversing the direction of transport of the record carrier,
so that the fourth information signal can be recorded in the portion of the track T, located
in the first subportion P, of the record carrier 2. Upon again reaching the start location s,
recording can be continued by positioning the write head 34 on the track T, , and reversing
the direction of transport of the record carrier again, so that the remaining portion of the
fourth information signal can be recorded in the portion of the track T,

2 located in the first
subportion P; of the record carrier 2.

It should be noted here, that the distance between successive blocks of
information of one and the same information signal in a track is such that, upon reproduc-
tion, a continuous datastream can be regenerated.

Whilst the invention has been described with reference to preferred embodi-
ments thereof, it is to be understood that these are not limitative examples. Thus, various
modifications may become apparent to those skilled in the art, without departing from the
scope of the invention, as defined by the claims. Thus, although the invention has been
described with reference to the recording of an information signal in one track, it may be
clear that the recording in a plurality of tracks is equally well within the scope of the present
invention. Further, in the above figure description, it has been explained how information
signals can be recorded in a portion of the record carrier located between the start position s
and the end of the record carrier. It will be clear that by mirror imaging the concept

described, information signals can be recorded between said start position and the beginning
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of the record carrier, namely in the situation where the start location is somewhere halfway
the total length of the record carrier, such as is well known in the art, see WO 95/34,892
Al, document D8 in the list of related documents. .

The blocks recorded in the first subportion need not all have the same length.
Further, the location of the boundary between the first and second subportions can be
appropriately chosen.

Further, the invention lies in each and every novel feature or combination of
features.

In accordance with the invention, a record carrier can be obtained with a short
access time to an increased number of recorded information signals. In the example described
above, when a read head for reading information from a track, such as the track T, is
located at the start position s, it can more or less instantaneously access three information
signals from the track T, for reproduction. Further, the invention results in an improved

utilization of the storage capacity on the record carrier.
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Related documents.

(DI)

D2)

D3)

(D4)

D3)

(D6)

(D7)

D8)

WO 96/18,188 A2 (PHN 15.140), which corresponds to US ser. no. 08/569,5-
27. |
EP patent appln. no. 96202074.9 (PHN 15.902), filing date 22.07.96, which
corresponds to US ser. no. ......

EP pat. appln. no. 95202926.2 (PHN 15.520), filing date 30.10.95, which
corresponds to US ser. no. 08/738.563.

EP pat, appln. no, 95203028.6 (PHN 15.543), filing date 08.11.95, which .
corresponds to US ser. no. 08/744.802.

EP pat. appln. no. 95203029.4 (PHN 15.545), filing date 08.11.95, which
corresponds to US ser. no. 08/744.801.

EP pat. appln. no. 95203192.0 (PHN 15.563), filing date 21.11.95, which
corresponds to US ser. no. 08/744.798.

EP pat. appln. no. 95203380.1 (PHN 15.594), filing date 07.12.95, which
corresponds to US ser. no, 08/759,668.

WO 95/34,892 Al.
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10
CLAIMS
1. Apparatus for recording informétion signals in a track on a record carrier,
comprising

- input means for receiving an information signal,

- processing means for processing the information signal so as to make the information signal
suitable for recording in at least one track on said record carrier, |

- writing means for writing, after processing, the information signal in said at least one track
on said record carrier, starting from a start position viewed in the length direction of the
record carrier and in a direction towards one of the end positions of the record carrier,
characterized in that the portion of the record carrier between said start position and said one
end position is fictitiously divided into a first sub portion lying adjacent the start position and
a second sub portion lying adjacent the end position of the record carrier, and that the
apparatus is adapted to record a first portion of a first information signal as blocks of
information intermittently in said at least one track in said first subportion of the record
carrier, starting from said start position, and to record a second portion of the said first
information signal continuously in said second subportion of the record carrier.

2. Apparatus as claimed in claim 1, characterized in that the apparatus is adapted
to record at least a first portion of a second information signal as blocks of information
intermittently in said at least one track in said first subportion of the record carrier, in
between the blocks of information of the first information signal, starting from said start
position.

3. Apparatus as claimed in claim 2, characterized in that the apparatus is adapted
to record the second information signal in its entirety as blocks of information intermittently
in said at least one track in said first subportion of the record carrier, in between the blocks
of information of the first information signal, starting from said start position.

4. Apparatus as claimed in claim 1, characterized in that the apparatus is adapted
to record at least a first portion of a second information signal as blocks of information
intermittently in said at least one track in said first subportion of the record carrier, in
between the blocks of information of the first information signal, starting from said start

position, and to record a second portion of the said second information signal continuously in

[
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at least one other track in said second subportion of the record carrier.

5. Apparatus as claimed in claim 1, characterized in that the apparatus is adapted
to record said second portion of the said first information signal continuously in one or more
of the tracks in said second subportion of the record carrier, in a direction towards the said
one end position of the record carrier, to continue the recording of said second portion of the
said first information signal continuously in one or more other tracks in said second
subportion of the record carrier, in a direction towards the start position.

6. Apparatus as claimed in claim 5, characterized in that the apparatus is adapted
to continue the recording of said second portion of the said first information signal continu-
ously in said one or more other tracks in said first subportion of the rec;ord carrier, in the
direction towards the start position.

7. Apparatus as claimed in claim 6, characterized in that the apparatus is adapted
to continue the recording of said second portion of the said first information signal continu-
ously in one or more of again other tracks in said first subportion of the record carrier, in
the direction towards the said one end position of the record carrier.

8. Apparatus as claimed in claim 7, characterized in that the apparatus is adapted
to continue the recording of the said second portion of the said first information signal
continuously in one or more of once again other tracks in said first subportion of the record
carrier in the direction towards the said start position.

9. Apparatus as claimed in claim 5, characterized in that the apparatus is adapted
to continue the recording of said second portion of the said first information signal continu-
ously in one or more of again other tracks in said second subportion of the record carrier, in
the direction towards the said one end position of the record carrier.

10. Method of recording information signals in a track on a record carrier,
comprising the steps of

- receiving an information signal,

- processing the information signal so as to make the information signal suitable for
recording in at least one track on said record carrier,

- writing, after processing, the information signal in said at least one track on said record
carrier, starting from a start position viewed in the length direction of the record carrier and
in a direction towards one of the end positions of the record carrier,

characterized in that the portion of the record carrier between said start position and said one
end position is fictitiously divided into a first sub portion lying adjacent the start position and

a second sub portion lying adjacent the end position of the record carrier, and that the

DR
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method comprises the steps of recording a first portion of a first information signal as blocks
of information intermittently in said at least one track in said first subportion of the record
carrier, starting from said start position, and recording a second portion of the said first '
information signal continuously in said second subportion of the record carrier.

11, Record carrier having an information signal recorded on it in a track on the
record carrier, the portion of the record carrier between a start position and one end position
of the record carrier being fictitiously divided into a first sub portion lying adjacent the start
position and a second sub portion lying adjacent the end position of the record carrier, a first
portion of the information signal being intermittently recorded as biocks of information in
said first subportion of the record carrier, starting from said start position, and a second
portion of the information signal being continuously recorded in said second subportion of

the record carrier.
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