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(587) Abstract

A magnetic tape (2) and an apparatus (1) for cooperation with this magnetic tape (2) are configured in such a manner that video
signals and audio signals can be stored in an inclined-track zone (67) and that a control signal (D-CTL signal) can be stored in a control
signal track (26) on the magnetic tape (2), for which the length L(D) of a recorded signal period is equal to the value, divided by N, of the
distance D(D) in the longitudinal direction (3) of the tape between two inclined tracks (63) which can be scanned by the same magnetic
head (D3), the control signal (D-CTL signal) being reproduced from the control signal track (26) when such a magnetic tape (2) is loaded
into a video recorder (1) in accordance with the VHS standard or into a video recorder (1) in accordance with the invention, which is
also capable of recording and reproducing analog video signals in accordance with the VHS standard, which reproduced control signal is
applied to a speed control device for a capstan, which results in a tape speed deviating from normal operation and precludes undesirable
signal reproduction.
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Magnetic tape with a track conriguration and apparatus for cooperation with such a magnetic

tape

The invention relates to a magnetic tape provided with a track
configuration comprising a track zone with adjacent inclined tracks, which extend obliquely
relative to the longitudinal direction of the tape, which can be scanned by means of
rotationally drivable magnetic heads and which serve to store information signals, and a
control signal track, which extends in the longitudinal direction of the tape and is adjacent to
the track zone and in which a control signal can be stored, the length of a recorded signal
period of said control signal being proportional to the distance in the longitudinal direction of
the tape between two inclined tracks which can be scanned by the same magnetic head. and
each signal edge of said control signal being associated with an inclined track.

The invention also relates to an apparatus ror cooperation with a
magnetic tape of the type defined in the first paragraph, which apparatus is adapted to record
signals on the magnetic tape and compnses rotationally drivable magnetic heads for scanning
the inclined tracks on the magnetic tape, a stationary magnetic head for scanning the control
track on the magnetic tape, and a control signal generation device adapted to generate and
supply at least one control signal to be recorded in the control signal track on the magnetic
tape, the length of a recorded signal period of said control signal being proportional to the
distance in the longitudinal direction of the tape between two inclined tracks which can be
scanned by the same magnetic head, and each signal edge of said control signal being
associated with an inclined track, the control signal generation device having an output for
supplying the control signal to be recorded.

The invention further relates to an apparatus for cooperation with a
magnetic tape of the type defined in the first paragraph, which apparatus is adapted to
reproduce signals from the magnetic tape and comprises rotationally drivable magnetic heads
for scanning the inclined tracks on the magnetic tape, a stationary magnetic head for
scanning the control track on the magnetic tape, and a control signal processing device
adapted to receive and process at least one control signal reproduced from the magnetic tape
and having at least one input for receiving said reproduced control signal and at least one

output for supplying a processed control signal.
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A magnetic tape of the type defined in the first paragraph, an apparatus
of the type defined in the second paragraph, and an apparatus of the type defined in the third
paragraph are known, for exampie particularly from the magnetic-tape-cassettes and
magnetic-tape video recorders in accordance with the VHS standard which are on the market
practically all over the world. In accordance with this standard information signals in the
form of analog video signals and. if desired, analog audio signals can be stored or have been
stored in the inclined tracks of a magnetic tape. In a first longitudinal track which extends in
the longitudinal direction of the tape, which track is intended for the storage of further
information signals, analog audio signals can be stored or have been stored as further
information signals. In a second longitudinal track which also extends in the longitudinal
direction of the tape a control signal of a given frequency f, can be stored or has been
stored, which control signal is generally referred to as a CTL signal and, in accordance with
the VHS standard, is formed by a squarewave signal. This CTL signal is basically generated
in relation to the vertical synchronisation pulses of an analog video signal to be recorded in
the inclined tracks. in such a manner that it has a frequency value f, which bears a given
relationship to the value of the picture frequency. The frequency f, is equal to half the
frequency of the vertical synchronisation pulses. The length of a recorded signal period of
the CTL signal is equal to the distance in the longitudinal direction of the tape between two
inclined tracks which can be scanned with the same rotationally drivable magnetic head.
Each rising edge of the CTL signal is assigned to a given inclined track., namely to an
inclined track in which the signals have been recorded with a given azimuth angle, i.e. an
azimuth angle of -6°. During the reproduction of recorded video signals the CTL signal
recorded in the second longitudinal track serves as frequency and phase information for a
speed control device for controlling the speed of a drive motor for a capstan to drive the
magnetic tape with a constant tape speed, and also as information when each of at least two
rotationally drivable magnetic heads for scanning the inclined tracks enters into or is in
scanning contact with an inclined track. During reproduction of video signals stored in the
inclined tracks the likewise reproduced CTL signal is applied to the speed control device for
the capstan motor, the frequency of the CTL signal being compared with a nominal value to
control the speed of the capstan motor depending on the result of the comparison, in such a
manner that the video signals and, if present, audio signals stored in the inclined tracks are
scanned and reproduced properly and in a faultless manner by means of the rotationally

drivable magnetic heads.
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The Applicant has started the development of a new video recorder
system for recording and reproducing video signals and audio signals on/from magnetic tapes
in accordance with the VHS standard, which system enables not only analog video signals
and analog audio signals but also digital video signals and digital audio signals to be stored in
the inclined tracks. This new video recorder system is described, for example, in the non-
published Austrian Patent Applications filed under numbers A 1555/94 and A 1971/94,
herewith incorporated by reference. When by means of this new video recorder system a
CTL signal is recorded in the second longitudinal track in a manner in accordance with the
VHS standard the problem arises that in the case that a magnetic tape, on which digital video
signals and digital audio signals have been stored in the inclined tracks and the CTL signal
associated with these digital signals has been stored in the second longitudinal track, is
loaded into a known video recorder in accordance with the VHS standard the magnetic tape
is driven with a tape speed corresponding to the stored CTL signal and influenced by this
CTL signal, the digital video signals and digital audio signals stored in the inclined tracks
then being reproduced by the rotationally drivable magnetic heads of the known video
recorder which is constructed in accordance with the VHS standard. However, such a known
video recorder in accordance with the VHS standard is not constructed for a proper and
faultless processing of these digital signals. An undesirable consequence of this is that the
digital video signals and digital audio signals reproduced by means of the rotationally
drnivable magnetic heads are also applied to the audio signal processor of the known VHS
video recorder, in which the digital signals may be processed as analog audio signals, which

may result in an undesirable and annoying acoustic reproduction.

It is an object of the invention to preclude the above-mentioned problems
with a magnetic tape of the type defined in the first paragraph. To achieve this object,
according to the invention, a magnetic tape of the type defined in the first paragraph is
characterised 1n that in the control signal track a control signal has been stored of which a
recorded signal period has a length equal to the value of said distance in the longitudinal
direction of the tape between two inclined tracks which can be scanned by the same magnetic
head, divided by N, N being an integer greater than 1. In this way it is achieved that when a
magnetic tape in accordance with the invention with a control signal in accordance with the
invention 1s loaded into a known VHS video recorder, the control signal in accordance with
the invention stored in the second longitudinal track but recorded with a higher frequency

than the frequency ot a normal CTL signal is reproduced by means of the stationary second
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magnetic head provided in such recorders in order to scan this second longitudinal track on
the magnetic tape. The reproduced control signal in accordance with the invention is then
applied to the speed control device for the capstan motor of a known VHS video recorder
and is compared in frequency with a nominal value corresponding to the frequency of a
normal CTL signal, owing to which the capstan for the transport of the magnetic tape is
driven with an incorrect, i.e. t00 low, speed, resulting in too low a tape speed. Since the
tape speed is too low the rotationally drivable magnetic heads of a known VHS video
recorder will reproduce the digital video signals and digital audio signals stored on a
magnetic tape in such a fragmentary manner that reproduced digital signals will appear
discontinuously, thereby simply enabling an annoying acoustic reproduction of these digital
signals to be avoided.

An advantageous embodiment of a magnetic tape in accordance with the
invention is characterised in that in the control signal track a control signal has been stored,
for which a given signal edge associated with a given inclined track has been marked by a
signal marking in a signal period following the given signal edge. This has proved to be very
favourable and advantageous in practice. This is particularly so because in this manner it is
comparatively simple, by detection of a signal marking, to find the inclined track associated
with the signal edge preceding the detected signal marking and bring it in a desired relative
position with respect to the rotationally drivable magnetic heads. Such a process can be used
advantageously for reproducing digital video signals and digital audio signals from the
inclined tracks in a so-called trick-play mode (also referred to as feature mode) in which the
magnetic tape is driven with a reproducing tape speed which deviates from the recording tape
speed, because in such a trick-play mode the rotationally drivable magnetic heads are moved
along trick-play scanning tracks which intersect a plurality of inclined tracks but each of
which trick-play scanning tracks should be in a given relative position with respect to the
inclined tracks and, for example, should begin at the beginning of a given inclined track. In
the case of a magnetic tape in accordance with the invention, provided with the control signal
in accordance with the invention, each of said given inclined tracks at whose beginning a
trick-play scanning track should start can be associated with a signal marking provided in the
control signal, by means of which marking each of these given inclined tracks can be found
in a trick-play mode.

A particularly advantageous embodiment of such a magnetic tape in

accordance with the invention is characterised in that in the control signal track a control
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signal has been stored, for which the signal marking is formed by an additional signal edge.
This is advantageous for a simple and reliable detection of such signal markings.

According to the invention an apparatus of the type defined in the second
paragraph is characterised in that the control signal generation device is adapted to generate a
control signal for which the length of a recorded signal period is equal to the value of said
distance in the longitudinal direction of the tape between two inclined tracks which can be
scanned by the same magnetic head. divided by N, N being an integer greater than 1, and in
that in a given recording mode of the apparatus the control signal generation device has its
output for supplying said control signal connected to the stationary magnetic head for
recording this control signal in the control signal track on the magnetic tape. By means of
such an apparatus it is possible to obtain a magnetic tape in accordance with the invention
with a control signal in accordance with the invention in a simple manner and with minimal
expenditure.

An advantageous embodiment of such an apparatus in accordance with
the invention is characterised in that the control signal generation device is adapted to
generate a control signal for which a given signal edge associated with a given inclined track
has been marked by a signal marking in a signal period following the given signal edge. This
has proved to be very advantageous and favourable in practice. This is particularly so
because in this manner it is comparatively simple, by detection of a signal marking, to find
the inclined track associated with the signal edge preceding the detected signal marking and
bring it in a desired relative position with respect to the rotationally drivable magnetic heads.
Such a process can be used advantageously for reproducing digital video signals and digital
audio signals from the inclined tracks in a so-called trick-play mode (also referred to as
feature mode) in which the magnetic tape is driven with a reproducing tape speed which
deviates from the recording tape speed, because in such a trick-play mode the rotationally
drivable magnetic heads are moved along trick-play scanning tracks which intersect a
plurality of inclined tracks, but each of which trick-play scanning tracks should be in a given
relative position with respect to the inclined tracks and, for example, should start at the
beginning of a given inclined track. In the case of a magnetic tape in accordance with the
invention, provided with the control signal in accordance with the invention, each of said
given inclined tracks at whose beginning a trick-play scanning track should start can be
associated with a signal marking provided in the control signal, by means of which marking

it is possible to locate each of these given inclined tracks in a trick-play mode.
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A particularly advantageous embodiment of such an apparatus in
accordance with the invention is characterised in that the control signal generation device is
adapted to generate a control signal for which the signal marking is formed by at least one
additional signal edge. This is advantageous for a simple and reliable detection of such signal
markings.

According to the invention an apparatus of the type defined in the third
paragraph is characterised in that the apparatus comprises a frequency divider and in that in a
given reproduction mode of the apparatus, in which the stationary magnetic head is
connected to the control signal processing device to receive a control signal reproduced from
the control signal track on the magnetic tape, the frequency divider is connected after the
output for supplying the processed control signal, processed by the control signal processing
device. Such an apparatus enables digital video signals and digital audio signals recorded on
a magnetic tape in accordance with the invention to be reproduced correctly in the given
reproduction mode.

A particularly advantageous embodiment of such an apparatus in
accordance with the invention is characterised in that the apparatus comprises a detection
device having an input and at least one output, in that in said given reproduction mode of the
apparatus the stationary magnetic head is connected to the input of the detection device, and
in that the detection device is adapted to detect the presence of the control signal reproduced
from the control signal track on the magnetic tape by means of the stationary magnetic head
in said given reproduction mode and to generate detection information upon detection of the
presence of the reproduced control signal. By means of such an apparatus it can be
determined simply whether on the magnetic tape recordings of digital video signals and
digital audio signals have been stored which are not in accordance with the VHS standard.
Moreover, with such an apparatus in accordance with the invention it is simply achieved that
the apparatus can be set to a reproduction mode corresponding to the stored recordings in
dependence upon the detection information generated by means of the detection device.

Another advantageous embodiment of such an apparatus in accordance
with the invention is characterised in that in a further reproduction mode of the apparatus the
stationary magnetic head is connected to the input of the detection device, and in that the
detection device is adapted to detect the presence of a control signal reproduced from the
control signal track on the magnetic tape by means of the stationary magnetic head in said
further reproduction mode. for which control signal the length of a recorded signal period is

equal to the distance in the longitudinal direction of the tape between two inclined tracks
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which can be scanned by the same magnetic head, and to generate further detection
information upon detection of the presence of such a reproduced control signal. With such an
apparatus 1t is simple to determine whether recordings of analog video signals and, as the
case may be, analog audio signals in accordance with the VHS standard have been stored on
a magnetic tape. With such an apparatus in accordance with the invention it is also simply
achieved that the apparatus can be set to a reproduction mode corresponding to the stored
recordings in dependence upon the further detection information generated by means of the
detection device.

A further advantageous embodiment of such an apparatus in accordance
with the invention is charactenised in that the detection device is adapted to detect the
presence of signal markings in a reproduced control signal and to generate still further
detection information upon detection of the presence of such a signal marking. Such an
apparatus enables signal markings contained in a control signal in accordance with the

invention to be detected in a simple manner. which is particularly important for a so-called

trick-play mode, as already stated hereinbefore.

The invention will be described in more detail on the basis of examples
with reference to the diagrammatic drawings, two exemplary embodiments of the invention,
to which the invention is not limited. being described. Fig. 1 shows diagrammatically a
relevant part of a prior-art video recorder in accordance with the VHS standard, by means of
which analog video signals in accordance with a PAL standard and analog audio signals can
be recorded and reproduced. Fig. 2 shows a part of a magnetic tape on which by means of
an apparatus as shown in Fig. | analog video signals have been recorded in inclined tracks,
analog audio signals in a first longitudinal track, and a control signal in a second longitudinal
track. In Fig. 3 part A shows diagrammatically the vertical synchronisation pulses of an
analog video signals which can be recorded on a magnetic tape as shown in Fig. 2 by means
of a video recorder as shown in Fig. 1, and part B the control signal which has been
generated in relation to the vertical synchronisation pulses in the video recorder as shown in
Fig. 1 and which can be recorded in the second longitudinal track on the magnetic tape
shown in Fig. 2. Fig. 4, in the same way as Fig. 1, shows diagrammatically a part of a
video recorder in accordance with a first embodiment of the invention, configured to record
and reproduce digital video signals and digital audio signals. Fig. 5 shows a part of a

magnetic tape on which by means of
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a video recorder as shown in Fig. 4 digital video signals and digital audio signals have been
recorded an on which analog audio signals have been recorded in a first longitudinal track
and a control signal in a second longitudinal track. In Fig. 6 part A shows diagrammatically
four adjacent inclined tracks on a magnetic tape as shown in Fig. 5, part B shows the control
signal stored on the magnetic tape of Fig. 5 in relation to the inclined tracks shown in part A
of Fig. 6, part C shows the digital signals scanned from the inclined tracks of the magnetic
tape of Fig. 5 by means of a pair of rotationally drivable magnetic heads with azimuth angles
of +30° and -30° while the magnetic tape of Fig. 5 is driven with a tape speed influenced
by means of the control signal shown in part B of Fig. 6, and part D shows a signal
appearing in an FM demodulator as a result of the signals shown in part C of Fig. 6. Fig. 7
shows a magnetic tape, in the same way as Fig. 5 but only partly and to an enlarged scale,
on which digital video signals and digital audio signals have been recorded in inclined tracks
and on which a control signal with signal markings has been recorded in a second
longitudinal track. Fig. 8, in the same way as Figures | and 4, shows diagrammatically a
part of a video recorder in accordance with a second embodiment of the invention,
configured to record and reproduce digital video signals and digital audio signals and to
record and reproduce analog video signals and analog audio signals.

Fig. 1 shows diagrammatically a part of a known prior-art video recorder
1. The video recorder 1 is constructed in accordance with the VHS standard and is
configured to record and reproduce analog video signais and analog audio signals on a
magnetic tape 2 in adjacent tracks which are inclined relative to the longitudinal or forward
direction of the tape indicated by an arrow 3, i.e. in inclined tracks. For this purpose the
video recorder | comprises a drum-shaped scanning device 4 around which the magnetic tape
2 is wrapped along a helical path during the recording and reproduction of signals, which is
not shown in Fig. 1 but which is generally known to those skilled in the art. Four movable
tape guides 5, 6, 7 and 8 serve to wrap the magnetic tape 2 and to keep it wrapped around
the drum-shaped scanning device 4.

The drum-shaped scanning device 4 comprises a rotationally drivable
head support 9 carrying a plurality of magnetic heads. The rotationally drivable head support
9 can be driven by a motor 11 in a direction indicated by an arrow 12 via a drive
transmission 10, which is also shown diagrammatically as a dash-dot line. A power supply
arrangement 13 serves to power the motor 11. The power supply arrangement 13 includes a

speed contro! device to drive the motor 11 and hence the head support 9 with a desired given
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constant speed. In the video recorder 1 shown in Fig. 1 the rotationally drivable head support
9 is dnven with a speed n(P) = 1500 r.p.m. in all the modes of operation.

For the transmission of analog PAL video signals while the magnetic
tape 2 is driven with a normal tape speed v(P) = 2.34 cm/s the head support 9 carries a first
head pair 14 of two diagonally mounted magnetic heads SP1 and SP2, whose head gaps have
oppositely oriented azimuth angles, by means of which the magnetic tape 2 can be scanned
along adjacent inclined tracks 15, 16, 17, 18 and 19, as is illustrated by the zone 20 of
inclined tracks shown in Fig. 2. The magnetic head SP1 has an azimuth angle of
approximately +6° and the magnetic head SP2 has an azimuth angle of approximately -6°.
These azimuth angles of the two magnetic heads SP1 and SP2 are represented by the hatched
portions shown in the inclined tracks 15, 17, and 16, 18 which are scanned by these
magnetic heads SP1 and SP2.

For the transmission of analog PAL video signals while the magnetic
tape 2 is driven with a reduced tape speed v(P/2) = v(P)/2 = 1.17 cm/s, the head support 9
further carries a second head pair 21 of two diagonally arranged magnetic heads LP1 and
LP2 whose head gaps have oppositely oriented second azimuth angles and by means of which
the magnetic tape 2 can be scanned along further adjacent inclined tracks, which are not
shown in Fig. 2. The head gaps of the magnetic heads LP! and LP2 occupy angular
positions situated close 10 and, viewed in the direction indicated by an arrow 12, before the
head gaps of the magnetic heads SP1 and SP2. The angular spacing between the head gaps of
the magnetic heads LP1 and SP2 and the magnetic heads LP2 and SP1, respectively,
corresponds substantially to twice the spacing with which two successive line pulses of an
analog video signal are or have been recorded in an inclined track, which is a known
measure. The magnetic head LP! has an azimuth angle of approximately +6° and the
magnetic head LP2 has an azimuth angle of approximately -6°.

For the transmission of analog audio signals at the two tape speeds v(P)
and v(P/2) the head support 9 further carries a further head pair 22 of two diagonally
arranged magnetic heads Al and A2 whose head gaps have oppositely oriented azimuth
angles, by means of which the magnetic tape 2 can be scanned along further inclined tracks,
not shown in Fig. 2. The head gaps of the magnetic heads A1 and A2 are situated at angular
positions which are 40° spaced from and situated behind the head gaps of the magnetic heads
SP1 and SP2 in a direction opposite to that indicated by the arrow 18. The magnetic head Al
has a head gap with an azimuth angle of approximately +30° and the magnetic head A2 has

a head gap with an azimuth angle of approximately -30°.
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It is t0 be noted that the head support 9 of the drum-shaped scanning
device 4 may carry further magnetic heads. These may include, for example. magnetic erase
heads for the trackwise erasure of signals stored in inclined tracks.

For the construction of the drum-shaped scanning device 4 and, in
particular, the height positions of the magnetic heads SP1, SP2, LP1, LP2, Al and A2
carried by the head support 9 as well as the gap widths and gap lengths of the head gaps of
these magnetic heads reference is made to the afore-mentioned Austrian Patent Applications
filed under numbers A 1555/94 and A 1971/94. These Patent Applications give exact
specifications relating to said details.

The magnetic tape 2 is further in scanning contact with a stationary
magnetic head 23, by means of which analog audio signals can be recorded on and
reproduced from the magnetic tape 2 in a first longitudinal track 24 which extends in the
longitudinal direction 3 of the tape. The first longitudinal track 24 extends adjacent. i.e.
above, the track zone 20 on the magnetic tape 2 shown in Fig. 2.

The magnetic tape 2 is further in scanning contact with a second
stationary magnetic head 25 by means of which a control signal of given frequency can be
recorded on and reproduced from the magnetic tape 2 in a second longitudinal track 26
which extends in the longitudinal direction 3 of the tape. The second longitudinal track 26,
referred to hereinafter as the control signal track 26, also extends adjacent, i.e. below, the
track zone 20 on the magnetic tape 2 shown in Fig. 2. The control signal is the CTL signal
as defined in the VHS standard. In the present case of the video recorder | this CTL signal
1s associated with the analog video signals in the inclined tracks 15, 16, 17, 18 and 19, for
which reason this CTL signal is referred to herein as the A-CTL signal, where the prefixed
A refers to "Analog". The length L(A) of a recorded signal period of the A-CTL signal is in
a given ratio to the total width of two adjacent inclined tracks 16, 17 or 18, 19 and, as can
be seen in Fig. 2, the length L(A) of a recorded signal period of the A-CTL signal is equal
to the distance D(A) in the longitudinal direction of the tape between two inclined tracks 15
and 17 which can be scanned by the same magnetic head, for example the magnetic head
SP1.

Part B of Fig. 3 shows the A-CTL signal. The signal is generated
depending on the vertical synchronisation pulses V, shown in part A of Fig. 3, of an analog
video signal to be recorded, in such a manner that each rising edge of the A-CTL signal
coincides with the beginning of every second vertical synchronisation pulse V. The A-CTL

signal is recorded in the control signal track 26 on the magneuc tape 2 in such a manner that



30

WO 96/13831 PCT/IB95/00833

11

a rising edge of the A-CTL signal is each time associated with the end of a given inclined
track, namely an inclined track 16 or 18, in which video signals have been recorded by
means of the magnetic head SP2 with an azimuth angle of -6°. In Fig. 2 this relationship is
represented symbolically by means of the distance X.

It is to be noted that the head gaps of the first stationary magnetic head
23 and of the second stationary magnetic head 25 are customarily disposed in line with one
another in a direction transverse to the longitudinal direction 3 of the tape.

The magnetic tape 2 is also in driving engagement with a capstan 27. A
movable pressure roller 11 presses the magnetic tape 2 against the capstan 10 during
recording and reproduction of signals. The capstan 10 can be driven by a motor 30 via a
drive transmission 29, which is shown diagrammatically as a dash-dot line. The motor 30 is
powered by a power supply arrangement 31. The power supply arrangement 31 includes a
speed control device to drive the motor 30 and hence the capstan 27 with the given constant
speeds desired in each case. The capstan 27. which can be driven with a given constant
speed, can drive the magnetic tape with a corresponding constant tape speed. In the video
recorder 1 shown in Fig. 1 the magnetic tape 2 can be driven to record and reproduce analog
PAL video signals and analog audio signals with a tape speed v(P) = 2.34 cm/s in a so-
called Short-Play mode and with a tape speed v(P/2) = v(P)/2 = 1.17 cm/s in a Long-Play
mode.

The video recorder 1 shown in Fig. | has a signal processing device 32
for processing analog PAL video signals and analog audio signals. This signal processing
device 32 inter alia includes a modulator device and a demodulator device for modulating
and demodulating the luminance signal components of the analog PAL video signals and
frequency conversion devices for the frequency conversion of the chrominance signal
components of the analog PAL video signals, as well as frequency-response-modifying circuit
elements. ampiifiers and an audio signal processing device for processing the analog audio
signals which can be recorded and reproduced by means of the stationary magnetic head 23
but also for the frequency-modulation and frequency-demodulation of analog audio signals to
enable frequency-modulated analog audio signals to be recorded by means of the rotationally
drivable magnetic heads Al and A2 and to enable frequency-modulated analog audio signals
reproduced by means of the magnetic heads Al and A2 to be frequency-demodulated.
respectively. The signal processing device 32 further comprises change-over switches 34 by
means of which it is possible to change over between a recording mode R (R = Record) and

a reproducing mode P (P = Playback). This change-over is effected in response to control
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information R/P available at a terminal 35 in the video recorder 1 and which can be applied
from this terminal 35 to the switches 34 in the signal processing device 32.

The signal processing device 32 has a first input 36, at which the signal
processing device 32 can receive an analog PAL video signal appearing at a terminal 37 of
the video recorder 1. The signal processing device 32 further has a second input 38 at which
the signal processing device 32 can receive an analog audio signal appearing at a terminal 39
of the video recorder 1.

The signal processing device 32 further has a first terminal 40. Analog
audio signals processed by the signal processing device 32 can be applied to the first
stationary magnetic head 23 in order to be recorded, via the terminal 41 of this head, in the
first longitudinal track 24 on the magnetic tape 2 and analog audio signals reproduced by
means of the first stationary magnetic head 23 can be applied to the signal processing device
32 in order to be processed via the first terminal 40. The signal processing device 32 further
has a second terminal 42. Analog PAL video signals processed by the signal processing
device 32 can be applied to the two magnetic heads SP1 and SP2 in the Short-Play mode in
order to be recorded and analog PAL video signals reproduced by the two magnetic heads
SP1 and SP2 in the Short-Play mode can be applied to the signal processing device 32 in
order to be processed, via the second terminal 42. The signal processing device 32 further
has a third terminal 43. Analog PAL video signals processed by the signal processing device
32 in the Long-Play mode can be applied to the magnetic heads LP1 and LP2 in order to be
recorded on the magnetic tape 2 and analog PAL video signals reproduced by the two
magnetic heads LP1 and LP2 in the Long-Play mode can be applied to the signal processing
device 32 in order to be processed, via the third terminal 43. The signal processing device
32 further has a fourth terminal 44. Frequency-modulated analog audio signals processed by
the signal processing device 32 can be applied to the two magnetic heads Al and A2 in order
to be recorded on the magnetic tape 2 in inclined tracks and frequency-modulated analog
audio signals reproduced by the two magnetic heads Al and A2 can be applied to the signal
processing device 32 in order to be frequency-demodulated by the frequency demodulator 33,
via the fourth terminal 44. It is to be noted that a rotary transformer is arranged between the
terminals 40, 42, 43 and 44 and the magnetic heads SP1, SP2 and LP1, LP2, and Al, A2,
but this 1s not shown separately in Fig. 1.

The signal processing device 32 further has a first output 45 at which the
reproduced analog PAL video signals processed by the signal processing device 32 are

available. which signals can be applied to a terminal 46 of the video recorder 1 for further
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processing. The signal processing device 32 further has a second output 47 at which the
reproduced analog audio signals processed by the signal processing device 32 are available,
which signals can be applied to a further terminal 48 of the video recorder 1.

The video recorder 1 shown in Fig. 1 comprises a control signal
arrangement 49. This control signal arrangement 49 includes a control signal generation
device 50 whose input 51 is connected to the terminal 37 of the video recorder 1, at which
terminal the analog PAL video signals to be recorded are available. The analog video signals
to be recorded are applied to the control signal generation device 50 via the input 51. The
control signal generation device 50 comprises a vertical synchronisation signal separator
which supplies a signal which is shown diagrammatically in part A of Fig. 3 and which
contains mainly the separated vertical synchronisation pulses V. The control signal generation
device 50 further comprises a squarewave generator which is triggered by the extracted
vertical synchronisation pulses and which depending on the vertical synchronisation pulses V
generates the control signal, i.e. the A-CTL signal, which is shown in part B of Fig. 3 and
which has a given frequency dictated by the frequency of the vertical synchronisation pulses
V. The A-CTL signal generated in the control signal generation device 50 appears at an
output 52A of the control signal generation device 50 and is applied to a first contact 53 of a
change-over switch 54. The switch 54 can be switched between a recording position R,
shown as a solid line in Fig. 1, and a reproducing position P, shown as a broken line in Fig.
1. in dependence upon the control information R/P appearing at the terminal 35 of the video
recorder 1. From the change-over contact 55 of the switch 54 the A-CTL signal generated by
means of the control signal generation device 50 can be applied to a terminal 56 of the
second stationary magnetic head 25. By means of the second stationary magnetic head 25 the
A-CTL signal can be recorded in the control signal track 26 on the magnetic tape 2, the A-
CTL signal thus being stored on the magnetic tape 2 in a manner as shown in Fig. 2.

The control signal arrangement 49 further comprises a control signal
processing device 57. An A-CTL signal scanned from the control signal track 26 by means
of the second stationary magnetic head 25 can be applied to the second contact 58 of the
change-over switch 54 via the terminal 56 of the second magnetic head25 and the change-
over contact 55 when the switch 54 is in its reproducing position P and from the second
contact 58 it can be applied to an input 59 of the control signal processing device 57. In the
control signal processing device 57 the A-CTL signal scanned from the magnetic tape 2 is
regenerated, after which the reproduced A-CTL signal appears in amplified form on an

output 60 of the control signal processing device 57. From the output 60 of the control signal
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processing device 57 the reproduced A-CTL signal can be applied to an input 61 of the
power supply arrangement 31. From the input 61 the A-CTL signal is applied to the speed
control device included in the power supply arrangement 31, in which device the A-CTL
signal is processed to provide frequency and phase information. In the speed control device
the frequency of the A-CTL signal is compared with a nominal value defined for a customary
reproducing mode. This comparison results in the magnetic tape 2 being driven with a
customary reproduction tape speed. As a result, the magnetic tape 2 is driven with the tape
speed v(P) in a Short-Play mode in such a manner that the magnetic heads SP1 and SP2
exactly scan the inclined tracks 15, 16 and 17 recorded on the magnetic tape 2. It is to be
noted that the A-CTL signal is also applied to a terminal 62 of the video recorder 1, where
the A-CTL signal is available for further use in the video recorder 1. Such a further use of
the A-CTL signal is that by means of the reproduced A-CTL signal it is possible to recognise
and detect which magnetic head or which magnetic heads enter into or are in scanning
contact with the magnetic tape 2.

In a manner not shown the video recorder 1 shown in Fig. 1 can be set
to different modes of operation. These include, for example, a Short-Play recording mode
R(A), a Short-Play reproducing mode P(A), a Long-Play recording mode, a Long-Play
reproducing mode and so-calied Feature modes and Rewind modes. When the video recorder
L is in the Short-Play recording mode R(A) a magnetic tape 2 as shown in Fig. 2 is obtained
by means of the video recorder | shown in Fig. 1. on which tape analog video signals
recorded by means of the magnetic heads SP1 and SP2 and, if applicable, analog frequency-
modulated audio signals recorded by means of the magnetic heads A1 and A2 have been
stored in the inclined tracks 15, 16, 17, 18 and 19 and on which analog audio signals
recorded by means of the first stationary magnetic head 23 have been stored in the first
longitudinal track 24, and on which the A-CTL signal recorded by means of the second
stationary magnetic head 25 has been stored as a control signal in the control signal track 26.

Fig. 4, in a similar way to Fig. 1, shows diagrammatically a part of a
video recorder 1 in accordance with a first embodiment of the invention. The video recorder
I also comprises a drum-shaped scanning device 4 with a rotationally drivable head support
9. The head support 9 also carries two pairs 14 and 22 of magnetic heads D1, D2, and D3,
D4. In the video recorder 1 shown in Fig. 4 the magnetic heads D1 and D2 of the one head
pair 14 and the magnetic heads D3 and D4 of the further head pair 22 are arranged on the
head support 9 in such a relationship to one another that the magnetic heads D1 and D2 of

the one head pair 14 and the magnetic heads D3 and D4 of the further head pair 22 scan
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adjacent interleaved inclined tracks 63. 64, 65, 66, as shown in the track zone 67 on the
magnetic tape 2 in Fig. 5, when the magnetic tape 2 is driven with a given tape speed v(D)
in the forward direction 3 and the head support is driven with a given speed n(D) in the
direction indicated by the arrow 12. One of the inclined tracks scanned by a magnetic head
D1 or D2 of a head pair 14 of the two head pairs 14 and 22 is then each time situated
between two of the inclined tracks scanned by the magnetic heads D3 and D4 of the other
head pair 22 of these two head pairs 14 and 22, as can be seen in the track zone 67 shown in
Fig. 5. In the inclined tracks 63, 64, 65 and 66 the azimuth angles of the magnetic heads
D3, D1, D4 and D2 are each indicated by a hatched area. For the construction of the head
support 9 and, in particular, the arrangement of the magnetic heads D1, D2, D3 and D4
carried by the head support 9 reference is made to the afore-mentioned Austrian Patent
Application A 1971/94. which describes these features in detail.

The video recorder 1 shown in Fig. 4 is adapted to record and reproduce
digital video signals and digital audio signals in the inclined tracks 63, 64. 65. 66 of the
track zone 67. The digital video signals and digital audio signals are recorded in an
interleaved manner. In the video recorder 1 shown in Fig. 4 digital video signals and digital
audio signals are recorded with said tape speed v(D), the head support 9 with the magnetic
heads D1, D2, D3, D4 mounted on it being driven with a speed of rotation n(D). In the
video recorder 1 shown in Fig. 4 the given tape speed v(D) has, for example, a value v(D)
= v(N) = 3.33 cm/s. This speed v(N) corresponds to the normal tape speed in a Short-Play
mode of a video recorder in accordance with the VHS standard for recording and
reproducing analog video signals in contformity with the NTSC standard. However, said
given tape speed v(D) in the video recorder 1 as shown in Fig. 4 may also have a value
which differs from v(N).

In the video recorder 1 shown in Fig. 4 the given speed of rotation n(D)
has a value n(D) = n(N) = 1800 r.p.m. This speed n(N) corresponds to the normal head
speed of a video recorder in accordance with the VHS standard for recording and
reproducing analog video signals in conformity with the NTSC standard. However, this
speed n(D) may also have a value which differs from n(N).

In the video recorder 1 shown in Fig. 4 the magnetic head D1 has an
azimuth angle of +6°, the magnetic head D2 has an azimuth angle of -6°, the magnetic head
D3 has an azimuth angle of +30°, and the magnetic head D4 has an azimuth angie of -30°.
During the recording of digital video signals and digital audio signals by means of the four

magnetic heads D1. D2, D3 and D4 successive inclined tracks are scanned, every four
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inclined tracks forming a track group, of which the first inclined track is scanned with the
magnetic head D3 having an azimuth angle of +30°, the second inclined track is scanned
with the magnetic head D1 having an azimuth angle of +6°, the third inclined track is
scanned with the magnetic head D4 having an azimuth angle of -30°, and the fourth inclined
track is scanned with the magnetic head D2 having an azimuth angle of -6°,

However, in a video recorder as shown in Fig. 4 it is also possible that
of the recorded track groups of four inclined tracks each the first inclined track is scanned
with the magnetic head D1 having an azimuth angle of +6°, the second inclined track is
scanned with the magnetic head D3 having an azimuth angle of +30°, the third inclined
track is scanned with the magnetic head D2 having an azimuth angle of -6°, and the fourth
inclined track is scanned with the magnetic head D4 having an azimuth angie of -30°. as is
shown in part A of Fig. 6.

The video recorder 1 shown in Fig. 4 has a signal processing device 68
for processing digital video signals and digital audio signals. The signal processing device
comprises change-over switches 68S by means of which it is possible to change over between
a recording mode R(D) and a reproduction mode P(D). The signal processing device 68 has
a first input 69. At its first input 69 the signal processing device 68 can receive the analog
video signals available at the terminal 37. From the first input 69 the analog video signals
are applied to the signal processing device 68. In the signal processing device 68 these
analog video signals are digitised and processed to be recorded in digital form. Subsequently,
the video signals which have been processed by the signal processing device 68 in order to
be recorded in digital form are applied to a first terminal 70 and a second terminal 71. From
the first terminal 70 and the second terminal 71 the digital video signal to be recorded can be
applied to the magnetic heads D3, D1, D4, D2, which four magnetic heads D3, D1. D4, D2
recording the digital video signals applied to them in the adjacent inclined tracks 63, 64, 65,
66 on the magnetic tape 2, the magnetic tape 2 being driven in the forward tape-transport
direction 3 with the tape speed v(D) = v(N).

Digital video signals reproduced from the inclined tracks 63, 64, 65, 66
by means of the magnetic heads D3, D1, D4, D2 are applied to the two terminals 70 and 71
of the signal processing device 68. In the signal processing device 68 the reproduced digital
video signals applied to this device are processed and subsequently converted into analog
video signals. The converted analog video signals are applied to a first output 72 of the
signal processing device 68. from which they are transferred to the terminal 46 of the video

recorder 1 in Fig. 4 for further processing.
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The signal processing device 68 further comprises a second input 73, to
which the analog audio signals available at the terminal 39 can be applied. From the second
input 73 the applied analog audio signals are fed to the signal processing device 68 and in the
signal processing device 68 these analog audio signals are subsequently converted into digital
audio signals and processed to be recorded on the magnetic tape 2 in digital form. The audio
signals which have been processed in order to be recorded on the magnetic tape 2 are also
transferred to the two terminals 70 and 71 of the signal processing device 68, in the same
way as the digital video signals which have been processed for recording, the digital audio
signals processed for recording and the digital video signals processed for recording being
interleaved. The processed digital audio signals as well as the processed digital video signals
are recorded in the inclined tracks 63, 64, 65 and 66 on the magnetic tape 2 by means of the
magnetic heads D3, D1, D4, D2.

Digital audio signals reproduced from the magnetic tape 2. together with
the digital video signals interleaved with them, are applied to the terminals 70 and 71 of the
signal processing device 68. In the signal processing device 68 the digital audio signals are
separated from the digital video signals and are subsequently converted into analog audio
signals. The analog audio signals are applied to a second output 74 of the signal processing
device 68, from which they are transferred to the terminal 48 of the video recorder 1 in Fig.
4 for further processing.

The video recorder | shown in Fig. 4 further comprises a further signal
processing device 75 for processing analog audio signals. An input 76 of the further signal
processing device 75 is connected to the terminal 39 of the video recorder 1 in Fig. 4 and an
output 77 of the further signal processing device 75 is connected to the terminal 48 of the
video recorder | in Fig. 4. After processing in the further signal processing device 75 the
analog audio signals applied to the input 76 of this signal processing device 75 are
transferred to a further output 78 of this device. The further output 78 is connected to a first
contact 79 of a change-over switch 80, whose change-over contact 81 is connected to the
terminal 41 of the first stationary magnetic head 23. The switch 80 can be switched between
a recording position R, shown as a solid line in Fig. 4, and a reproducing position P, shown
as a broken line in Fig. 4. Changing over of the switch 80 can be effected in dependence
upon the control information R/P at the terminal 35. Analog audio signals applied to the first
stationary magnetic head 23 from the further signal processing device 75 via the change-over
switch 80 are recorded in the first longitudinal track 24 of the magnetic tape 2 by means of

the first stationary magnetic head 23. Analog audio signals reproduced from the first
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longitudinal track 24 on the magnetic tape 2 by means of the first stationary magnetic head
23 are applied from the terminal 41 of the first stationary magnetic head 23 to the change-
over contact 81 of the change-over switch 80 and when the switch 80 is in its reproduction
position P they are applied to a second contact 82 of the change-over switch 80, from which
the reproduced analog audio signals are transferred to a further input 83 of the further signal
processing device 75. The reproduced analog audio signals thus applied are processed in the
further signal processing device 75, after which they appear on the output 77 of this further
signal processing device 75, from which output they are applied to the terminal 48 of the
video recorder 1 shown in Fig. 4, where they are available for further processing.

The video recorder 1 in Fig. 4 also comprises a control signal
arrangement 49. The control signal arrangement 49 also comprises a control signal
generation device 50 whose input 51 is connected to the terminal 37. However. the control
signal generation device 50 of the video recorder 1 shown in Fig. 4 differs from the control
signal generation device 50 of the video recorder 1 shown in Fig. 1.

The control signal generation device 50 in the video recorder 1 shown in
Fig.4 is adapted to generate a new control signal, referred to hereinafter as D-CTL signal,
the length L(D) of a recorded signal period of this signal being equal to the value, divided by
N, of the distance D(D) in the longitudinal direction of the tape between two inclined tracks
which can be scanned by the same magnetic head, N being an integer greater than 1. In the
present case of the video recorder 1 shown in Fig. 4 N has been selected to equal 3, so that
the D-CTL signal has a frequency equal to substantially three times that of a customary
known CTL signal. The control signal generation device 50 has an output 52D, on which the
control signal generation device 50 produces the D-CTL signal. The output 52D is connected
to a first contact 84 of a second change-over switch 85, whose change-over contact 86 is
connected to the terminal 56 of the second stationary magnetic head 25. In the recording
mode R(D) of the video recorder 1 shown in Fig. 4 the output 52D of the control signal
generation device 50 is thus connected to the second stationary magnetic head 25 via the
second change-over switch 85 to record the new control signal, i.e. the D-CTL signal, in the
control signal track 26 on the magnetic tape 2.

Fig. 5 diagrammatically shows both the analog audio signal recorded in
the first longitudinal track 24 and the D-CTL signal recorded in the control signal track 26.
The D-CTL signal is a squarewave signal, the frequency of the D-CTL signal being equal to
approximately three times the frequency of a customary known CTL signal. as already stated

above. The length L(D) of a recorded signal period of D-CTL signal is in a given ratio to a
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fraction of the overall width of four adjacent inclined tracks 63, 64, 65 and 66. namely one
third of the overall width of four adjacent inclined tracks 63, 64, 65 and 66, and the length
L(D) of a recorded D-CTL signal is equal to the value, divided by N = 3, of the distance
D(D) in the longitudinal direction of the tape between two inclined tracks 63 which can be
scanned by the same magnetic head, for example the magnetic head D3, as can be seen in
Fig. 5 and parts A and B of Fig. 6. It is to be noted that the control signal is recorded on the
magnetic tape 2 in such a manner that a given rising edge of the D-CTL signal is situated at
a given distance X from the beginning of a given inclined track, in which the digital video
signals and digital audio signals have been recorded, and is associated with this given
inclined track. The given rising edge of the D-CTL signal may be situated at a given distance
X from the beginning of an inclined track in which the digital video signals and digital audio
signais have been recorded by means of the magnetic head D3 with an azimuth angle of
+30°. as illustrated in Fig. 5. However, alternatively it may be situated at a distance X from
the beginning of an inclined track in which the signals have been recorded by the magnetic
head D1 with an azimuth angle of +6°. or by the magnetic head D4 with an azimuth angle
of -30°, or by the magnetic head D2 with an azimuth angle of -6°.

In the reproduction mode P(D) of the video recorder 1 shown in Fig. 4
the new control signal, i.e. the D-CTL signal, recorded in the control signal track 26 is
scanned by the second stationary magnetic head 25 and, via the terminal 56. it is applied to
the change-over contact 86 of the second change-over switch 85. From the change-over
contact 86 the D-CTL signal is applied to a second contact 87 of the second change-over
switch 85. From the second contact 87 of the second change-over switch 85 the reproduced
D-CTL signal is applied to the input 59 of the control signal processing device 57, in which
the reproduced D-CTL signal is regenerated and further processed. The reproduced D-CTL
signal thus processed appears on the output 60 of the control signal processing device 57.

The control signal arrangement 49 in the video recorder 1 shown in Fig.
4 includes a frequency divider 88 having its input 89 connected to the output 60 of the
control signal processing device 57 and having its output 90 connected to the input 61 of the
power supply arrangement 31, which includes the speed control device for the motor 10 for
driving the capstan 27. In this way it is achieved that in the reproduction mode P(D) of the
video recorder 1 in Fig. 4 - in which the second stationary magnetic head 25 is connected to
the input 59 of the control signal processing device 57 to receive a control signal reproduced
from the control signal track 26, i.e. the D-CTL signal - the frequency divider 88 is

connected after the output 60 of the control signal processing device 57, which output serves
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to supply a processed control signal, i.e. D-CTL signal. The frequency divider 88 divides the
frequency of the reproduced D-CTL signal. In the present case of the video recorder 1
shown in Fig. 4 the frequency of the reproduced D-CTL signal is divided by the factor N =
3. This is because in the video recorder 1 in Fig. 1 the length L(D) of a recorded signal
period of the D-CTL signal is equal to the value of the distance D(D) in the longitudinal
direction of the tape between two inclined tracks 63 which can be scanned by the same
magnetic head, divided by N = 3. This frequency division results in a frequency-divided
reproduced D-CTL signal at the output 90 of the frequency divider 88, which signal has a
frequency which substantially corresponds to the frequency of a customary known D-CTL
signal. The frequency-divided reproduced D-CTL signal at the output 90 of the frequency
divider 88 is applied to the input 61 of the power supply arrangement 31 and thence to the
speed control device in the power supply arrangement 31, in which speed control device it is
compared with a nominal value corresponding to a customary reproduction tape speed. In
response to this comparison between the frequency-divided reproduced D-CTL signal and
this nominal value the speed of the motor 30 and the capstan 27 is controlled to such a value
that the magnetic tape 2 is driven with a reproduction tape speed v(D) = v(N) = 3.33 cm/s
required for a correct reproduction of the digital video signals and digital audio signals
recorded in the inclined tracks 63, 64, 65 and 66.

The video recorder | shown in Fig. 4 comprises a detection device 91
having an input 92 and an output 93. The input 92 is connected to the second contact 87 of
the second change-over switch 85. In this way it is achieved that the second stationary
magnetic head 25 is connected to the input 92 of the detection device 91 in the reproduction
mode P(D) of the video recorder 1 in Fig. 4. The detection device 91 is adapted to detect the
presence of the controi signal, i.e. the D-CTL signal, reproduced from the control signal
track 26 on the magnetic tape 2 by means of the second stationary magnetic head 25 in the
reproduction mode P(D) of the video recorder | shown in Fig. 4. Moreover, the detection
device 91 is configured in such a manner that upon detection of the presence of the
reproduced D-CTL signal it generates detection information which is available at its output
93. The detection information D indicates that a D-CTL signal has been recorded in the
control signal track 26 on the magnetic tape 2, which is the case only if digital video signals
and digital audio signals have been recorded in the inclined tracks on the magnetic tape 2.
Thus, the detection information D indicates that the magnetic tape 2 being scanned is a
magnetic tape with digital video signals and digital audio signals stored in inclined tracks. In

the video recorder 1 shown in Fig. 4 the detection information D is used for several
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purposes. The detection information D may, for example, produce an indication which
confirms to a user that a cassette with a magnetic tape 2 containing digital video signals and
digital audio signals has been loaded into the video recorder 1 shown in Fig. 4.

When a magnetic tape 2 as shown in Fig. 5, i.e. on which digital video
signals and digital audio signals have been stored in inclined tracks 63, 64, 65, 66, an analog
audio signal in the first longitudinal track and a D-CTL signal in the control signal track 26,
is loaded into a known video recorder in accordance with the VHS standard as shown in Fig.
1, the analog audio signal is reproduced from the first longitudinal track 24 by the first
stationary magnetic head 23 and is applied to the signal processing device 32 via the first
terminal 40 in order to be processed therein as an analog audio signal. Furthermore, the D-
CTL signal is reproduced from the control signal track 26 by means of the second stationary
magnetic head 25 and is applied to the change-over switch 54 via the terminal 56 of the
second magnetic head 25 and then to the control signal processing device 57. From the
control signal processing device 57 the reproduced and processed D-CTL signal is applied to
the speed control device in the power supply arrangement 31. In the speed control device the
frequency of the D-CTL signal is compared with a nominal value specified for a customary
reproduction mode. As a result of this comparison, since the frequency of the D-CTL signal
has been tripled in comparison with that of a customary known CTL signal, the magnetic
tape 2 is driven with a tape speed reduced to one third of a customary reproduction tape
speed. The consequences of this will be described with reference to Fig. 6.

Part A of Fig. 6 diagrammatically shows four successive inclined tracks
in which digital video signals and digital audio signals have been recorded with magnetic
heads whose azimuth angles successively have the following values: +6°, +30°, -6°, -30°.
Part B of Fig. 6 shows the D-CTL signal in relation to the inclined tracks shown in part A of
Fig. 6. Part C of Fig. 6 shows when an output signals is supplied by the magnetic heads Al
and A2 of the video recorder 1 in Fig. 1, whose azimuth angles are +30° and -30°, during
scanning of the inclined tracks shown in part A of Fig. 6 by these magnetic heads Al and
A2, the signals being digital video signals and digital audio signals reproduced by means of
the magnetic heads Al and A2 which in the video recorder 1 of Fig. 1 have in fact been
provided to record and reproduce frequency-modulated analog audio signals. In the video
recorder 1 shown in Fig. 1 the digital video signals and digital audio signals reproduced
fragmentarily from the inclined tracks on a magnetic tape 2 as shown in Fig. 5 by means of
the magnetic heads Al and A2 in the video recorder 1 of Fig. 1 are applied to the fourth

terminal 44 of the signal processing device 32 and are transferred to the frequency
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demodulator 33 in this signal processing device 32, as a result of which cyclically succeeding
comparatively long signal breaks occur in the useful signal from the frequency demodulator
33, which signal is shown in part D of Fig. 6. Such signal breaks are detected in a
customary manner in a frequency demodulator, to disable the frequency demodulator so as to
avoid an annoying audio signal reproduction. This precludes an annoving acoustic
reproduction of the fragmentarily reproduced digital video signals and digital audio signals in
a video recorder 1 as shown in Fig. 1 because the magnetic tape 2 recorded by means of a
video recorder 1 as shown in Fig. 4 and loaded into a video recorder 1 as shown in Fig. 1is
driven with such a low tape speed that processing of the digital video signals and digital
audio signals reproduced fragmentarily by means of the magnetic heads Al and A2 which
have in fact been provided for reproducing frequency-modulated analog audio signals is
inhibited.

Fig. 7 shows a part of a magnetic tape 2 in the same way as Fig. 5 but
smaller and therefore to a larger scale. which tape has been provided with adjacent inclined
tracks 95, 96, 97, 98 and 99 which are inclined relative to the longitudinal direction 3 of the
tape in a track zone 94, which tracks have been recorded on the magnetic tape 2 with a tape
speed v(D). The inclined tracks 95, 96, 97, 98 and 99 have been recorded, for example, by
means of a video recorder 1 as shown in Fig. 4, in which digital video signals and digital
audo signals have been recorded in the inclined track 95 by means of the magnetic head D3
with an azimuth angle of +30°, in the inclined track 9 by means of the magnetic head D1
with an azimuth angle of +6°, in the inclined track 97 by means of the magnetic head D4
with an azimuth angle of -30°, and in the inclined track 99 again by means of the magnetic
head D3 with an azimuth angle of +30°.

A D-CTL signal has been recorded in the control signal track 26 on the
magnetic tape 2 in Fig. 7, in the same way as on the magnetic tape 2 in Fig. 5, which
recording has been made, for example, by means of the second stationary magnetic head 25
of a video recorder 1 as shown in Fig. 4. For the D-CTL signal in the control signal track
26 of the magnetic tape 2 in Fig. 7 the length L(D) of a recorded signal period of this D-
CTL signal is equal to the value of the distance D(D) in the longitudinal direction 3 of the
tape between two inclined tracks 95 and 99, which can be scanned by the same magnetic
head, for example the magnetic head D3, divided by N = 3. The generation of the D-CTL
signal recorded on the magnetic tape 2 of Fig. 7 has been effected by the control signal

generation device 50 of the video recorder 1 shown in Fig. 4.
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However, the control signal, i.e. the D-CTL signal, stored in the control
signal track 26 of the magnetic tape 2 as shown in Fig. 7 is a special control signal since in
this D-CTL signal a given signal edge, i.e. the rising signal edge 100, associated with a
given inclined track, in the present case the inclined track 95, has been marked by a signal
marking 101 provided in the signal period following the given signal edge 100. In the present
D-CTL signal the signal marking 101 is obtained in that a pulse gap 102 has been provided
in the signal pulse in the signal period following the given signal edge 100, which gap is
bounded by a falling edge 103 and a subsequent rising edge 104. In the present case said
signal marking 101 is formed by the rising signal edge 104. Such a signal marking 101
recurs periodically in such a D-CTL signal, for example every fourth or every eighth or
every twenty-fourth of the rising signal edges, which are each associated with a given
inclined track, in order to mark the associated inclined track.

Such a signal marking 101 is of particular importance for a so-called
trick-play mode. In a trick-play mode the magnetic tape 2 is scanned along trick-play
scanning tracks, of which a trick-play scanning track 105 is shown in dash-dot lines in Fig. 7
by way of illustration. As is shown, the track-play scanning track 105 intersects several of
the recorded inclined tracks 95, 96, 97, 98 and 99. In the case of video recorders for digital
video signals and digital audio signais recorded in inclined tracks these trick-play scanning
tracks 105 have accurately defined relative positions with respect to the normal inclined
tracks 95, 96, 97, 98 and 99. This can be achieved, for example, in that the beginning of
such a trick-play scanning track 105 coincides with the beginning of a given inclined track,
for example the inclined track 95. In the case of trick-play reproduction scanning of the
trick-play scanning track 105 by means of the rotationally drivable magnetic heads should
then be started exactly at the beginning of this trick-play scanning track 10S, i.e. in the
present case at the beginning of the given inclined track 95. In a video recorder for recording
and reproducing digital video signals and digital audio signals in inclined tracks this can be
achieved in a comparatively simple manner in that the beginning of the inclined track 95 is
located with the aid of the signal marking 101, which marks the rising signal edge 100
associated with the inclined track 95. Thus, the beginning of the inclined track 95 can be
determined simply by detecting the signal marking 101.

In this respect it is to be noted that the detection device 91 of the video
recorder 1 as shown in Fig. 4 is adapted to detect signal markings 101 in a reproduced
control signal, i.e. the D-CTL signal. and that upon detection of the presence of such a

signal marking 101 the detection device 91 produces further detection information M at the
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output 93 of the device. The detection information M can then be used in the video recorder
I of Fig. 4 to bring the rotationally drivable magnetic heads for scanning a trick-play
scanning track in a trick-play mode into a position relative to the magnetic tape 2 in which
they exactly follow this trick-play scanning track 105, which is possible for example by
influencing the trick-play tape speed.

Fig. 8, in the same way as Fig. 4, shows diagrammatically a part of a
video recorder | in accordance with a second embodiment of the invention. The video
recorder 1 shown in Fig. 8 is adapted both to record and reproduce analog PAL video
signals and associated analog audio signals in an analog mode A and to record and to record
and reproduce digital video signals and associated digital audio signals in a digital mode D.
However, alternatively the video recorder 1 as shown in Fig. 8 may be adapted to record and
reproduce analog NTSC video signals and associated analog audio signals.

The video recorder 1 in Fig. 8 has a drum-shaped scanning device 4 with
a rotationally drivable head support 9. The head support 9, in the same way as in the video
recorder | of Fig. |, carries three pairs 14, 21 and 22 of magnetic heads SP!, SP2 and LP1,
LP2 and Al, A2. However, in the video recorder 1 shown in Fig. 8, as compared with the
video recorder 1 of Fig. 1, the magnetic heads LP1 and LP2 of the second head pair 21
occupy another relative position with respect to the magnetic heads SP1 and SP2 of the first
head pair 14, with respect to the magnetic heads A1 and A2 of the further head pair 22 and
with respect to the head support 9, i.e. the magnetic heads LP1 and LP2 of the second head
pair 21 in the video recorder | of Fig. 8 are disposed at a higher level than in the video
recorder | of Fig. 1. For the arrangement of the magnetic heads SP1, SP2, LP1, LP2, Al
and A2 on the head support 9 of the video recorder 1 of Fig. 8 reference is made to the
afore-mentioned Austrian Patent Applications A 1555/94 and A 1971/94, which describe
these features in detail. In the video recorder | of Fig. 8 the magnetic heads LP1 and LP2 of
the second head pair 21 and the magnetic heads A1 and A2 of the further head pair 22 are
arranged on the head support in such a relationship to one another that the magnetic heads
LP1 and LP2 of the second head pair 21 and the magnetic heads Al and A2 of the further
head pair 22 scan adjacent interleaved inclined tracks corresponding to the inclined tracks 63,
64. 65, 66, as shown in the track zone 67 on the magnetic tape 2 in Fig. 5 and to the
inclined tracks 95, 96, 97, 98 and 99 in the track zone 94 on the magnetic tape 2 in Fig. 7,
when the magnetic tape 2 is driven with a given tape speed v(D) in the forward direction 3
and the head support 9 is driven with a given speed n(D) in the direction indicated by the

arrow 12.



10

30

WO 96/13831 PCT/IB95/00833

25

Hereinafter, only those features of the video recorder 1 of Fig. 8 will be
described which differ from those in the video recorders 1 of Figs. 1 and 4.

In the video recorder 1 of Fig. 8 a magnetic tape 2 can be driven with
the tape speed v(D) = v(N) = 3.33 cm/s in the digital mode D and with the tape speed v(P)
= 2.34 cm/s in the analog mode A and the head support 9 and the rotationally drivable
magnetic heads SP1, SP2, LP1, LP2, Al and A2 can be driven with the speed n(D) = 1800
r.p.m. and with the speed n(P) = 1500 r.p.m. in the analog mode A.

The video recorder 1 of Fig. 8 has a terminal 105 at which the control
information A/D is available by means of which the video recorder 1 of Fig. 8 is switchable
between the analog mode A and the digital mode D, enabling analog video signals and analog
audio signals to be recorded in and reproduced from inclined tracks by means of rotationally
drivable magnetic heads in the analog mode and digital video signals and digital audio signals
to be recorded in and reproduced from inclined tracks by means of rotationally drivable
magnetic heads in the digital mode.

The control information A/D at the terminal 105 serves to control or
change over four change-over switches 106, 107, 108 and 108, which each have a first
contact 110, 111, 112, 113, respectively, a change-over contact, 114, 115, 116, 117,
respectively, and a second contact 118, 119, 120, 121. The switches 106, 107, 108 and 109
are each switchable between an analog position A shown in Fig. 8 as a broken line and a
digital position D shown in Fig. 8 as a solid line. The control information A/D at the
terminal 105 further serves to control or change over the signal processing device 68, the
signal processing device 32 and the control signal generation device 50 to activate these
devices 68, 32 and 50 in accordance with the digital mode A or the analog mode A.

With respect to the control signal generation device 50 of the video
recorder 1 of Fig. 8 it is to be noted that in the analog mode A this control signal generation
device 50 is adapted to generate an A-CTL signal in the recording mode R(A), which control
signal appears at the output 52A of the control signal generation device 50, and in the digital
mode D this device is adapted to generate a D-CTL signal in the recording mode R(D),
which control signal appears at the output 52D of the control signal generation device 50.
The generated D-CTL signal may again be provided with signal markings as in the case of
the D-CTL signal stored in the control signal track 26 on the magnetic tape 2 of Fig. 7. The
signals markings may alternatively be brief additional pulses inserted in the signal intervals
of the D-CTL signal.
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With respect to the detection device 91 of the video recorder 1 of Fig. 8
it is to be noted that, in the same way as in the video recorder 1 of Fig. 4, in the
reproduction mode P(D) of the digital mode D the detection device 91 is connected to the
second stationary magnetic head 25 by means of the change-over switches 108 and 85 via the
change-over contact 116 and the second contact 120 of the switch 108 and via the change-
over contact 86 and the second contact 87 of the switch 85. In this way it is achieved that the
presence of a reproduced D-CTL signal is detected with the detection device 91, after which
the detection device 91 supplies the detection information D.

Moreover, in the reproduction mode P(A) of the analog mode A of the
video recorder 1 of Fig. 8 the input 92 of the detection device 91 of the video recorder 1 of
Fig. 8 is connected to the second stationary magnetic head 25. This connection is made from
the second stationary magnetic head 25, via its terminal 56. and by means of the change-over
switches 108 and 54 via the change-over contact 116 and the first contact 112 of the switch
108 and via the change-over contact 55 and the second contact 58 of the switch 54. In the
case of the video recorder 1 of Fig. 8 the detection device 91 is also adapted to detect the
presence of the A-CTL signal reproduced from the control signal track 26 on the magnetic
tape 2 by means of the second stationary magnetic head 25 in the reproduction mode P(A) of
the analog mode A. Moreover, the detection device 91 is now constructed in such a manner
that upon detection of the presence of the reproduced A-CTL signal it generates further
detection information A, which is available at its output 93. The detection information A
indicates that an A-CTL signal has been recorded in the control signal track 26 of a magnetic
tape 2, which is the case if an analog video signal and, as the case may be, frequency-
modulated analog audio signals have been stored in the inclined tracks, so that the detection
information in fact indicates that a magnetic tape 2 loaded into a video recorder | is a
magnetic tape with video signals and, if applicable, audio signals stored in analog form in
inclined tracks on the magnetic tape 2.

When a magnetic tape 2 storing video signals and audio signals in digital
form in inclined tracks is loaded into a video recorder 1 as shown in Fig. 8 and the video
recorder 1 of Fig. 8 is in its digital mode D, the reproduced D-CTL signal is applied from
the control signal processing device 57 to the frequency divider 88 via the change-over
switch 109 and its frequency is divided by N= 3 by the frequency divider 88, so that the
speed control device in the power supply arrangement 31 compares the frequency-divided D-
CTL signal with a nominal value corresponding to a customary digital reproduction mode, in

such a manner that the magnetic tape 2 is driven with a correct tape speed and, as a
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consequence, the digital video signals and digital audio signals are reproduced correctly.
However, if the video recorder | of Fig. 8 is in its analog mode A, the D-CTL signal
reproduced from the control signal track 26 is applied from the control signal processing
device 57 directly the power supply arrangement 31 with the speed control device vig the
change-over switch 109 directly and not via the frequency divider 88. in which speed control
device it is compared with a nominal value, as a result of which the magnetic tape 2 will be
driven with a tape speed which is too low in comparison with normal operation, which has
the advantageous effects already described for the video recorder 1 of Fig. 4. These
advantageous effects are also obtained when a magnetic tape provided with digital video
signals and digital audio signals as well as a D-CTL signal in accordance with the invention
by means of a video recorder | as shown in Fig. 8

is to be played back by means of a known video recorder 1 in accordance with the VHS
standard as shown in Fig. 1.

It is to be noted that in the case that a reproduced D-CTL signal with
signal markings is applied to the frequency divider 88 to divide its frequency, measures in
the divider 88 have been or are taken to guarantee that the signal markings in the reproduced
D-CTL signal do not affect the frequency division. This is important in order to avoid an
incorrectly divided frequency as a result of this frequency division.

A video recorder | as shown in Fig. 8 may also be have features to
ensure that the video recorder | is automatically set to its digital mode D when a magnetic
tape 2 on which digital video signals and digital audio signals are stored in inclined tracks is
loaded into the video recorder 1 in its analog mode A and that the video recorder 1 is
automatically set to its analog mode A when a magnetic tape 2 on which analog video signals
are stored in inclined tracks is loaded into the video recorder 1 in its digital mode D.

The invention can be applied to other variants and is not limited to the
two exemplary embodiments described above, of which the video recorder in accordance
with the second embodiment is VHS compatible. It is to be noted in particular that there are
a multitude of further possibilities for the choice of the length of a recorded signal period of

the control signal, i.e. of the D-CTL signal.
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l. ' A magnetic tape provided with a track configuration comprising a track
zone with adjacent inclined tracks, which extend obliquely relative to the longitudinal
direction of the tape, which can be scanned by means of rotationally drivable magnetic heads
and which serve to store information signals, and a control signal track, which extends in the
longitudinal direction of the tape and is adjacent to the track zone and in which a control
signal can be stored, the length of a recorded signal period of said control signal being
proportional to the distance in the longitudinal direction of the tape between two inclined
tracks which can be scanned by the same magnetic head, and each signal edge of said control
signal being associated with an inclined track, characterised in that in the control signal track
a control signal has been stored of which a recorded signal period has a length equal to the
value of said distance in the longitudinal direction of the tape between two inclined tracks
which can be scanned by the same magnetic head, divided by N, N being an integer greater
than 1.

2. A magnetic tape as claimed in Claim 1, characterised in that in the
control signal track a control signal has been stored, for which a given signal edge associated
with a given inclined track has been marked by a signal marking in a signal period foilowing
the given signal edge.

3. A magnetic tape as claimed in Claim 2, characterised in that in the
control signal track a control signal has been stored, for which the signal marking is formed
by an additional signal edge.

4. An apparatus for cooperation with a magnetic tape as claimed in Claim
1, 2 or 3, which apparatus is adapted to record signals on the magnetic tape and comprises
rotationally drivable magnetic heads for scanning the inclined tracks on the magnetic tape, a
stationary magnetic head for scanning the control track on the magnetic tape, and a control
signal generation device adapted to generate and supply at least one control signal to be
recorded in the control signal track on the magnetic tape, the length of a recorded signal
period of said control signal being proportional to the distance in the longitudinal direction of
the tape between two inclined tracks which can be scanned by the same magnetic head, and

each signal edge of said control signal being associated with an inclined track, the control
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signal generation device having an output for supplying the control signal to be recorded,
characterised in that the control signal generation device is adapted to generate a control
signal for which the length of a recorded signal period is equal to the value of said distance
in the longitudinal direction of the tape between two inclined tracks which can be scanned by
the same magnetic head, divided by N, N being an integer greater than 1, and in that in a
given recording mode of the apparatus the control signal generation device has its output for
supplying said control signal connected to the stationary magnetic head for recording this
control signal in the control signal track on the magnetic tape.

5. An apparatus as claimed in Claim 4, for cooperation with a magnetic
tape as claimed in Claim 2, characterised in that the control signal generation device is
adapted to generate a control signal for which a given signal edge associated with a given
inclined track has been marked by a signal marking in a signal period following the given
signal edge.

6. An apparatus as claimed in Claim 5. for cooperation with a magnetic
tape as claimed in Claim 3, characterised in that the control signal generation device is
adapted to generate a control signal for which the signal marking is formed by at least one
additional signal edge.

7. An apparatus for cooperation with a magnetic tape as claimed in Claim
1. 2 or 3, which apparatus is adapted to reproduce signals from the magnetic tape and
comprises rotationally drivable magnetic heads for scanning the inclined tracks on the
magnetic tape, a stationary magnetic head for scanning the control track on the magnetic
tape, and a control signal processing device adapted to receive and process at least one
control signal reproduced from the magnetic tape and having at least one input for receiving
the said control signal and at least one output for supplying a processed control signal,
characterised in that the apparatus comprises a frequency divider and in that in a given
reproduction mode of the apparatus, in which the stationary magnetic head is connected to
the control signal processing device to receive a control signal reproduced from the control
signal track on the magnetic tape, the frequency divider is connected after the output for
supplying the processed control signal, processed by the control signal processing device.

8. An apparatus as claimed in Claim 7, characterised in that the apparatus
comprises a detection device having an input and at least one output, in that in said given
reproduction mode of the apparatus the stationary magnetic head is connected to the input of
the detection device, and in that the detection device is adapted to detect the presence of the

control signal reproduced from the control signal track on the magnetic tape by means of the
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stationary magnetic head in said given reproduction mode and to generate detection
information upon detection of the presence of the reproduced control signal.

9. An apparatus as claimed in Claim 8, characterised in that in a further
reproduction mode of the apparatus the stationary magnetic head is connected to the input of
the detection device, and in that the detection device is adapted to detect the presence of a
control signal reproduced from the control signal track on the magnetic tape by means of the
stationary magnetic head in said further reproduction mode, for which control signal the
length of a recorded signal period is equal to the distance in the longitudinal direction of the
tape between two inclined tracks which can be scanned by the same magnetic head, and to
generate further detection information upon detection of the presence of such a reproduced
control signal.

10. An apparatus as claimed in Claim 8 or 9, characterised in that the
detection device is adapted to detect the presence of signal markings in a reproduced control
signal and to generate still further detection information upon detection of the presence of

such a signal marking.
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