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drum motor control circuit 7 carries rotary magnetic video heads 4a and 4b
in spaced relation to each The present invention generally relates to a
other for rotation together with the rotary drum 6 at magnetic recording
and/or reproducing apparatus   a predetermined peripheral velocity for
sequentially of a type having a so-called "double-deck record-   5
picking up video signals recorded on the tracks ing" or "triple-deck
recording" capability and, more  during the scanning operation in which the
rotary particularly, to a tracking control system for the  drum 6 is driven
at high speed while the length of magnetic recording and/or reproducing
apparatus.  magnetic tape 1 is transported in one predeter- The magnetic
tape player of the double-deck    mined direction, shown by the arrow 15,
from a recording model is well known as the type wherein  10  tape supply
reel towards a tape take-up reel. The video and audio information are
recorded on outer  control signals 3 are, during the movement of the and
inner strata of a length of magnetic tape,    length of magnetic tape 1,
successively picked up respectively .In reproducing the video and audio
by a stationary control head 5 fixedly supported so formation recorded on
the outer and inner strata  as to confront the edge of the length of
magnetic of the length of magnetic tape, at least one head   is  tape 1
where the control signals 3 are recorded. assembly comprised of a video
pick-up head and       During the scanning operation, the length of an
audio pick-up head positioned on the trailing  magnetic tape 1 is
transported in the direction of side of the video pick-up head with respect
to the  the arrow 15 by a capstan 14 drivingly coupled direction of scan is
utilized to scan the length of  with a capstan drive motor 9 through a
drive pulley magnetic tape with the video and audio pick-up   20  12 and an
endless belt 13, said capstan drive heads picking the video and audio
information,    motor 9 having a frequency generator 10 capable
respectively. This technique is widely used in a Hi-  of generating a
frequency signal having a frequen- Fi video tape player operable according
to the VHS  cy proportional to the peripheral velocity of the standards.
rotary drum 6, which frequency signal is hereinafter On the other hand,
examples of the automatic  25  referred to as a FG signal. The capstan
drive motor tracking control system used in the currently com-
(hereinafter referred to as CP motor) 9 is controlled mercially available
magnetic tape player of a "sin-  by a capstan drive motor control circuit
11 in gle-deck recording" model are disclosed in the    dependence on the
FG signal generated from the Japanese Patent Publications examined Nos.55-
frequency generator 10. 51256 and 55-51257, the Japanese Laid-open Pat-  30
Each control signal 3 picked up by the station- ent Publications
Nos.57-120226, 58-1843, 58-      ary control head 5 is applied to a phase
compara- 154985, 60-163224 and 61-29282. Among them,       tor 17 after
having been amplified by an control Japanese Patent Publications examined
Nos.55-     amplifier 16. In addition to the amplified control 51256 and
55-51257 and US-A-4127881 are most         signal, the phase comparator 17
receives through a relevant to the present invention and disclose a   35
phase adjusting circuit 20 a phase signal generated system according to the
precharacterising part of  from a stationary detector head 19 operable to
claim 1. A schematic block circuit diagram of such  detect a magnetic flux
emanating from a magnet system  is reproduced in Fig. 1 of the accom-
piece 18 secured to the rotary drum 6 for rotation panying drawings. This
prior art automatic tracking  together therewith, said phase signal being
indica- control system shown in Fig. 1 will now be dis-  40  tive of the
phase of revolution of the rotary drum 6. cussed with the aid of Figs. 2
and 3 which illustrate  A difference signal outputted from the phase a
phase versus envelope voltage characteristic and  comparator 17 is applied
to the capstan drive mo- a tracking phase versus envelope voltage char-
tor control circuit 11 for controlling the capstan acteristic,
respectively, both exhibited by the prior  drive motor 9, then driven at
about a predeter- art automatic tracking control system.       45  mined
speed by the control circuit 11, thereby to Referring first to Fig. 1, a
length of magnetic  finely adjust the speed of movement of the length tape
1 has video information 2 and control signals  of magnetic tape 1 so that
the phase of rotation of 3 both recorded thereon. The video information 2
the rotary magnetic video heads 4a and 4b and the so recorded is comprised
of recorded tracks ex-  phase of the reproduced control signal 3 can have
tending parallel to each other and slantwise relative  so  a predetermined
phase relationship with each other to the longitudinal axis of the length
of magnetic  determined by the phase adjusting circuit 20. tape 1, whereas
the control signal 3 utilizable for  Therefore, the rotary magnetic video
heads 4a and the tracking servo control are recorded in spaced  4b can
successively scan recorded tracks 2 as relation with each other and along
one of the op-  allocated by the phase adjusting circuit 20. posite side
edges of the length of magnetic tape 1.  55  On the other hand, a video FM
signal repro- A rotary drum 6 supported for rotation about   duced by the
rotary magnetic video heads 4a and the center thereof and adapted to be
driven in one  4b is, after having been extracted by a rotary direction by
a drum drive motor 8 controlled by a  transformer 21, amplified by a head
amplifier 22 2    



3                 EP 0 302 696 B1                   4 and is then supplied
to an envelope detecting     thereof, the output from the integrating
circuit 28 is circuit 23 where the amplified video FM signal is  caused to
decrease and the phase of the phase subjected to an envelope detection, a
detected    adjusting circuit 20 is caused to decrease again signal from
the envelope detecting circuit 23 being  towards the point c. The phase of
the phase adjust- subsequently supplied to an integrating circuit 28   5
ing circuit 20 shifts from the point b to the point d, and also to a
comparator 25. The output from the  and the output voltage Ve of the
envelope detect- head amplifier 22 is also supplied to a peak hold  ing
circuit 23 is controlled to shift between the circuit 24 operable to hold a
maximum value of an  values Vpmax and eo in a direction shown by the
envelope signal. An output from this peak hold    arrows. Thus, if the
threshold value eo is carefully circuit 24 and an output from the envelope
detect-  10  selected to an appropriate value, the tracking con- ing
circuit 23 are supplied to the comparator 25  trol hitherto performed
manually can be automati- operable to compare the output voltage Vp of the
cally performed. output from the peak hold circuit 24 and the output  Since
the prior art automatic tracking control voltage Ve of the output from the
envelope detect-  system  is so constructed as hereinabove dis- ing circuit
23 and to determine whether the dif-  15  cussed, the envelope L obtained
by varying the ference between the output voltages Vp and Ve is  tracking
phase as shown in Fig. 3 does, in the case higher than a threshold value eo
or whether the   of, for example, an SP mode exhibiting a  char- difference
in voltage is lower than the threshold  acteristic shown by a curve A in
Fig. 3, vary from a value eo. An output from the comparator 25 is
value L0 to a value L1 as the tracking phase supplied to a differential
circuit 26 which in turn  20  increases from t0 to t1, and remains without
chang- outputs a positive or negative pulse signal each  ing when the
voltage thereof increases. When the time the output from the comparator 25
reverses.  tracking phase varies from t2 to t3, the level at A flip-flop 27
interposed between the differen-  which the value L3 becomes lower than the
value. tial circuit 26 and the integrating circuit 28 is adapt-  L2 is
detected, which value L2 is determined to be ed to be triggered only when
the differential circuit  25  maximum value and the tracking phase is set
at t2. 26 applies the negative pulse signal, thereby to      Since when the
envelope voltage falls it is reverse the negative or positive output
voltage 1ev-  immediately  set to the maximum  value as el. An output from
the flip-flop 27 is subsequently  hereinabove described, it has been
problematic supplied to, and integrated by, the integrating cir-  that,
where the envelope voltage exhibits a two- cuit 28 which then provides an
increasing or de-  30  peak curve having a peak point at two locations,
creasing signal dependent on the voltage polarity  even though a higher
peak is found in the right- of the output from the flip-flop 27, which
increasing  hand direction, the tracking phase is set at a lower or
decreasing signal is used to control the phase of  peak position on the
left-hand side and, therefore, the phase adjusting circuit 20.
the tracking phase so obtained is not always appro- With reference to Fig.
2, assuming that the   35  priate. phase of the phase adjusting circuit 20
is at a point  In the case of an EP mode exhibiting a char- a, the voltage
of the output from the flip-flop 27 is  acteristic shown by a curve B in
Fig. 3, since the of a positive voltage level, and the output from the
tracking phase is varied until the maximum value of integrating circuit 28
is being increased, the phase  the envelope voltage is found, there is
problems in of the phase adjusting circuit 20 lies in a direction   40
that it takes a relatively long time to converge at of increase towards a
point b and then towards a  the maximum value and, moreover, where a flat
point c. In correspondence therewith, the output  region at top of the
characteristic curve is varying, from the envelope detecting circuit 23
increases  the maximum value cannot be fixed, tending to progressively to
increase the envelope voltage Vp  fluctuate from an optimum value. to a
maximum value Vpmax and then decreases to  45    Because of the reasons
discussed above, when decrease the envelope voltage Vp down to a value  the
length of magnetic tape recorded in one mag- lower than the maximum value
Vpmax. When the      netic tape player is to be reproduced with a dif-
phase of the phase adjusting circuit 20 subse-    ferent magnetic tape
player, the best track position quently attains a point d, the difference
between  can not be pursued since the track width of the the envelope
voltage Ve of the envelope detecting   50  video heads in the magnetic tape
player used to circuit 23 and the maximum value Vpmax of the     reproduce
differs from the recorded track width of hold voltage Vp of the peak-hold
circuit 24 be-   the magnetic tape. comes equal to the predetermined
threshold value     Where the magnetic tape player is of the "dou- eo and,
therefore, the comparator 25 reverses its  ble-deck" recording type such as
a Hi-Fi video output level from positive to negative, with the  55  tape
player according to the VHS scheme, wherein consequence that the
differential circuit 26 gen-  video and Hi-Fi audio information are
recorded by erates the negative pulse causing the flip-flop 27 to
different magnetic heads on outer and inner strata be reversed to a
negative voltage level. As a result  of a length of magnetic tape,
repsectively, and if 3    



5                 EP 0 302 696 B1                   6 the above described
control system is employed    and, therefore, in order to control to the
optimum only for the video signal, the tracking of the Hi-Fi  tracking
position, it suffices to determine the maxi- audio signal will become
insufficient to such an  mum value of the envelope of either one of the
extend as to result in the lowered signal-to-noise  video signal and the
audio signal. Accordingly, in ratio, thereby posing a problem in that the
mag-   5   the case of the self-recording and self-reproduc- netic tape
player in which the above described   tion, the automatic tracking control
can be attained control system  is employed only for the video    even with
the prior art system whose principle has signal will no longer be
utilizable. The reason there-  been described with reference to Fig. 2. for
will now be discussed.                            However, where the length
of magnetic tape is Before the reason is discussed, the principle of  10
reproduced by the magnetic tape player which, is the double-deck recording
employed in the Hi-Fi   different from the magnetic tape player used to
magnetic tape player will be described with refer-  record such length of
magnetic tape and wherein ence to Figs. 4(a) and 4(b).
the video and audio heads are offset relative to As shown in Fig. 4(a) the
video heads 4a and   each other at the different levels as shown in Fig. 4b
mounted on the rotary drum 6 are spaced 180[err]   15  6(a) (this situation
being hereinafter referred to as from each other about the axis of rotation
of the  "borrowed-recording and borrowed-reproduction," drum 6 and,
similarly, Hi-Fi audio heads 40a and  the tracking position t1 at which the
envelope LV of 40b having a gap go of about 0.8 micrometer in    the video
signal attains a maximum value and the width with respect to the direction
of transport of  tracking position t2 at which the envelope LA of the the
length of magnetic tape 15 as shown in Fig. 4-  20   Hi-Fi audio signal
attains a maximum value dis- (b) are mounted on the rotary drum 6 while
spaced  places relative to each other as shown in Fig 6(c) 180[err] from
each other about the axis of rotation of   Problems similar to the above
described prob- the drum 6, the video heads 4a and 4b being offset  lem can
be found in the triple-deck recording sys- a predetermined distance (for
example, 16 microm-  tem wherein a pair of video heads and two pairs of
eters) relative to the audio heads 40a and 40b as  25  audio heads are
employed and arranged as shown shown in Fig. 5(b) in a direction parallel
to the axis  in Figs. 7(a) and 9(b) for recording, in a manner as of
rotation of the drum 6.                        shown in Fig. 7(b), a Hi-Fi
audio signal, a PCM When a relatively high recording current is    color
signal and a luminance signal, all frequency- allowed to flow across the
gap of each audio head  modulated in a manner as shown in Fig. 8. 40a and
40b to record Hi-Fi audio information on   30  More specifically, in the
case of the self-re- an inner stratum of a magnetic layer 1b of about 4
cording and - self-reproduction as shown in Fig.  9, micrometers in
thickness formed on a length of    the respective positions at which the
envelope LV base film 1a of about 16 micrometers in thickness.  of the
luminance signal, the envelope LP of the Subsequently, another recording
current is allowed  PCM signal and the envelope LA of the Hi-Fi audio to
flow across the gap g1 (0.3 micrometer in width)  35  signal attain maximum
values coincide at the point of each video heads 4a and 4b to record video
t0 as shown in Fig. 9(c) and, therefore, in order to information on an
outer stratum, immediately above  control to the optimum tracking, it
suffices to deter- one above mentioned inner stratum, of the same     mine
the maximum value of one of the luminance magnetic layer 1b.
signal, the PCM colour signal and the Hi-Fi audio The manner in which the
video and audio in-  40  signal. formation are recorded on the length of
magnetic      However, in the case of the borrowed-recording tape 1 in the
double-deck fashion represents such  and borrowed-reproduction as shown in
Fig. 10, the a pattern as shown in Fig. 5(a) when viewed from  respective
positions at which the envelope LV of the magnetic layer 1b of the length
of magnetic   the luminance signal, the envelope LP of the PCM tape 1. Fig.
5 applies where video and audio in-  45  colour signal and the envelope LA
of the Hi-Fi formation recorded on the length of magnetic tape  audio
signal attain maximum values displace from with the magnetic tape player
employing the video  each other as shown in Fig. 10(c). and audio heads 4a,
4b and 40a, 40b arranged in      In general, according to the VHS
standards, the the manner as shown in Fig. 4(a) is reproduced by  video
track width wO is fixed at 58 micrometers. the same magnetic tape player
(this situation being   50  However, the actually recorded video track
width hereinafter referred to as "self-recording and self-  w1 is often
found to be smaller than 58 microm- reproduction), and tracking performed
by such     eters, and the difference in level between the video magnetic
tape player is schematically illustrated in  heads and the Hi-Fi audio
heads varies from one Fig. 5(c). As shown in Fig. 5(c), the tracking posi-
magnetic tape player to another, and, therefore, it tion at which the
envelope LV of the video signal  55  is often found that the relationship
among the track- attains a maximum value and the tracking position  ing
positions t0, t1, t2 and t3 correspondingly var- at which the envelope LA
of the Hi-Fi audio signal  ies from one magnetic tape player to another.
attains a maximum value lie at the same point t0 4    



7                 EP 0 302 696 B1                     8 According to the
automatic tracking control     direction, while the detected composite
envelope system such as shown in and described with refer-  value (L) is
compared with a discriminating value ence to Fig. 1, since the envelope
signal is pro-  (err) maintained at first value, to detect a first search
cessed through both of the peak hold circuit and   point (A) at which the
composite envelope value the detecting circuit and is then analog-processed
5   attains a value equal to or smaller than the dis- in the later stages,
the circuitry tends to be com-  criminating value; to conduct a phase
search in the plicated and unstable with respect to change in    other
direction opposite to said one direction, while ambient temperature.
Moreover, since the circuitry  the composite envelope value (L) detected
for-each is very sensitive to the envelope to such an extent  search point
is compared to each search point with that, although being controlled
automatically, the   10  the discriminating value [err] which is updated to
a tracking tends to shift slowly, but assuredly, the  value equal to an
optional composite envelope val- prior art automatic tracking control
system has not  ue (Lg, Lmax), which is detected after the search in yet
been employed in any commercially available    said other direction has
been initiated, less a pre- magnetic tape players.
determined value (p) and to continue the search in An article by T Arai et
al entitled "A Study on   15  said other direction to detect the second
search the Digitization of Audio Signals for Video Tape   point (B) at
which the composite envelope value Recorders" in ICASSP 86 Proc. April 7 to
11, 1986  attains a value (Lb) smaller than the discriminating p. 29 to 32
proposed that audio and video signals  value (err) an average value of the
tracking were to be recorded in two different layers on the  phases at said
second search point (B) and said same track of recording medium. The
purpose of  20  first search point (A) being set as the reference this was
to reduce signal interference between the  tracking phase. audio and video
signals.                               The present invention therefore
seeks to pro- According to the present invention there is     vide an
automatic tracking control system for an provided an automatic tracking
control system for  apparatus for recording and/or reproducing signals use
in an apparatus for recording and/or reproduc-  25  has excellent tracking
performance, which accom- ing signals on a magnetic recording medium; com-
plishes automatic tracking accurately in either a prising:
double-deck high density recording apparatus or a a rotary head for
scanning start tracks on the  triple-recording high density apparatus which
Is magnetic recording medium extending obliquely to   also effective to
accomplish the automatic tracking the direction of transport of the medium;
30  accurately even in the apparatus of a type wherein a servo control
means for controlling the track-  one or more video recording and/or
reproducing ing phase of the rotary head assembly in response  heads each
having a relatively large magnetic gap to a control signal reproduced from
a control track  for accomplishing still (frozen) and/or slow-motion of the
medium extending in the direction of trans-  reproduction, and which is
effective to accomplish port of the medium; and                        35
the automatic tracking perfectly at high tracking reference tracking phase
setting means for      precision. varying the tracking phase by a
predetermined          In any event, the present invention will become
quantity (err), thereby to cause the head to recipro-  more clearly
understood from the following descrip- cate stepwise within a predetermined
tracking      tion of preferred embodiments thereof, when taken phase area
of start tracks and for detecting the   40  in conjunction with the
accompanying drawings. In tracking phase, at which an optimum tracking can
the drawings, like reference numerals denote like be attained, in response
to the envelope value     parts in the several views, and: derived from the
oblique tracks, thereby to set a     Fig. 1 is a block circuit diagram
showing the reference tracking phase which provides a refer-      prior art
automatic tracking control system; ence value to the servo control means;
45     Fig. 2 is a graph showing the relationship be- wherein:
tween the phase of the phase adjusting circuit an audio signal is recorded
on an inner layer of  and the envelope voltage which is characteristic a
track of the magnetic recording medium and a        in the prior art
automatic tracking control sys- video signal is recorded on an outer layer
of the     tem; same track at a track width different from that for  50
Fig. 3 is a graph showing the relationship be- the audio signal;
tween the tracking phase and the envelope volt- there is a detecting means
for detecting en-      age which is characteristic in the prior art auto-
velope voltage values (LV, LA) of the audio signal    matic tracking
control system; and the video signal reproduced for each search       Fig.
4(a) is a schematic diagram showing the point to provide a composite
envelope value (L) for  55  arrangement of video and audio heads on a
generating said reference tracking phase;             rotary drum in the
magnetic tape player having the reference tracking phase setting means
the double-deck recording capability; being operable to conduct a phase
search in one 5    



9                 EP 0 302 696 B1                   10 Fig. (4b) is a
schematic diagram showing how      Fig. 18 is a block circuit diagram
showing a the video and audio signals are recorded on the   portion of the
embodiment in which the en- length of magnetic tape according to the
double-  velope detected voltages are weighted; deck recording system;
Figs. 19(a) and 19(b) are diagrams showing a Fig. 5(a) is a diagram showing
the recording   5  waveform of the envelope value, which diagrams pattern
according to the double-deck recording    are used to explain the operation
of the system system;                                           of Fig. 18;
Fig. 5(b) is a diagram showing the relationship in  Fig. 20 is a flowchart
showing the sequence of position between the video and audio heads in
operation of a reference tracking phase setting the double-deck recording
system;          10     means which is different from that shown in Fig.
Fig. 5(c) Is a diagram showing the relationship   13; between the envelopes
of the video and audio      Figs. 21(a) and 21(b) are diagrams showing a
signals according to the double-deck recording    waveform of the envelope
value, which diagrams system;                                           are
used to explain the operation thereof; Figs.6(a) to 6(c) are diagrams
similar to Figs. 5-  is  Fig. 22 is a flowchart showing the different se-
(a) to 5(c), but associated with the borrowed-    quence of operation of
the reference tracking recording and borrowed-reproduction;
phase setting means; and Figs. 7(a) and 7(b) are diagrams similar to Figs.
Figs. 23(a) to 23(d) are diagrams showing a 4(a) and 4(b), respectively,
but associated with    waveform of the envelope value, which diagrams the
triple-recording system;               20     are used to explain the
operation shown in Fig. Fig. 8 is a graph showing the frequency regions
22. of the Hi-Fi audio signal, the PCM signal and the  Referring first to
Fig. 11, such components of luminance signal used in the triple-recording
an automatic tracking control system of the present system;
invention as designated by 1 to 11, 14 to 16, 18, 19 Figs. 9(a) to 9(c) are
diagrams similar to Figs. 5-  25  and 21 in this figure are identical in
structure and (a) to 5(c), respectively, but associated with the  function
with those components of the prior art triple-recording system during the
self-recording  automatic tracking control system designated by and
self-reproduction;                          like reference numerals in Fig.
1. Fig. 10(a) to 10(c) are diagrams similar to Figs.  The automatic
tracking control system accord- 5(a) to 5(c), but associated with the
triple-deck   30  ing to the embodiment shown in Fig. 11 addition-
recording during the borrowed-recording and     ally includes a reference
signal, generator 30 for borrowed-reproduction;
providing a reference signal according to which Fig. 11 is a circuit block
diagram showing an   servo control circuits for the rotary drum  6 and the
automatic tracking control system according to a  capstan 14, respectively.
In the case of the  NTSC first preferred embodiment of the present inven-
35  television system, this reference signal generator tion;
30 comprises a 3.58 MHz oscillator 30a capable of Fig. 12 is a diagram
showing waveforms of      providing a 3.58 MHz frequency signal, down-shift
various signals appearing in the circuit shown in  counters 30c and 30d for
counting down this fre- Fig. 11;
quency signal and a phase correcting circuit 30b. Fig. 13 is a flowchart
showing the sequence of  40  The servo control circuit for the rotary drum
6 is signal processing performed by a microcom-      generally identified
by 31 and is operable to control puter used in the circuit of Fig. 11;
the rotary drum 6 to a predetermined speed of Fig. 14 is a graph showing
the relationship be-  1,800 rpm  and also to control the respective tween
the tracking phase and the composite      phases of rotation of the paired
video heads 4a and envelope value, used to explain the operation   45  4b
and the paired Hi-Fi audio heads 40a and 40b. thereof;
This drum servo control circuit 31 comprises a Figs. 15(a) and 15(b) are
diagrams used to      drum phase comparator 31a, a drum frequency explain
the tracking characteristic of the system  comparator 31a, a drum flip-flop
signal synthesizer of Fig. 11;                                     31c and
a mixing filter 31d operable to mix up and Fig. 16 is a block circuit
diagram showing the   50  smoothen respective outputs from the comparators
automatic tracking control system according to a  31a and 31b. second
preferred embodiment of the present         The servo control circuit for
the capstan 14 is invention which is suited for use in association
generally identified by 32 and is operable to cause with the triple-deck
recording system;          the capstan 14 to rotate at a predetermined
speed Figs. 17(a) and 17(b) are diagrams showing a   55  to permit the
length of magnetic tape 1 to be waveform of the envelope value, which
diagrams  transported at a predetermined speed and a pre- are used to
explain the operation of the system  determined tracking position. This
capstan servo shown in Fig. 16;                               control
circuit 32 comprises a CP phase compara- 6    



11                EP 0 302 696 B1                       12 tor 32a, a CP
frequency comparator 32b and a          A frequency generator signal of,
for example, mixing filter 32c operable to mix up and smoothen  720 Hz
outputted from the drum frequency gener- respective outputs from the
comparators 32a and    ator 10a coupled to the drum drive motor 8, and an
32b. Reference numeral 33 represents a delay      output signal from the
down-shift counter 30c circuit for delaying a reference signal from the   5
which counts down the 3.58 MHz reference oscilla- drum phase comparator
31a, and reference nu-      tor signal are compared with each other by the
meral 34 represents a 1/2 frequency divided verti-  drum frequency
comparator 31b. A drum PG pulse cal reference signal generator for
synthesizing a  signal of 30 Hz representative of the phase of 112
frequency divided vertical reference signal in  rotation of the magnetic
heads which is detected reference to a delay signal from the delay circuit
10  by the drum phase detecting head 19 In coopera- 33, which 1/2 frequency
divided vertical reference  tion with the magnet piece 18 secured to the
rotary signal is utilized as reference to a tracking control  drum 6 is
supplied to the drum flip-flop circuit 31c signal synthesized by a
microcomputer 45. Refer-  to provide therefrom  an output of a waveform,
ence numeral 35 represents a delay circuit for    shown by (A) in Fig. 12,
which is subsequently delaying a drum flip-flop signal, generated from the
15  compared by the drum phase comparator 31a (See drum flip-flop signal
synthesizer 31c, to provide a  the waveform (B) in Fig. 12) with an output
signal Hi-Fi head switching signal.                      from the
down-shift counter phase correcting circuit Reference numeral 41 a
represents a video      30b. The output signal from the phase correcting
head amplifier for amplifying the video signal; refer-  circuit 30b is the
3.58 MHz reference oscillator ence numeral 41b represents an Hi-Fi audio
head   20  signal which has been counted down and subse- amplifier for
amplifying the Hi-Fi audio signal; refer-  quently corrected in phase.
Respective output sig- ence numeral 42a represents a video signal en-
nals from the drum frequency comparator 31 b and velope detector for
detecting the amplitude of the  the drum phase comparator 31 a are mixed
together frequency-modulated video signal; reference nu-   and smoothened
by the mixing filter 31 d, and a meral 42b represents a Hi-Fi signal
envelope de-  25   mixed and smoothened output signal from the mix- tector
for detecting the amplitude of the frequency-  ing filter 31 d is
subsequently applied to the drum modulated Hi-Fi audio signal; reference
numeral   drive motor control circuit 7 to control both the 43a represents
an analog-to-digital (A/D) converter  phase and the speed of rotation of
the drum 6 so for converting the video envelope detected signal,  that the
latter can be driven at 1,800 rpm about the which is an analog signal, into
a digital signal;  30  axis of rotation thereof. reference numeral 43b
represents an analog-to-       On the other hand, a frequency generator
sig- digital (AID converter for converting the Hi-Fi audio  nal of, for
example, 720 Hz outputted from the envelope detected signal, which is an
analog sig-  capstan frequency generator 10 coupled  to the nal, into a
digital signal; reference numeral 44a  capstan drive motor 9, and the 3.58
MHz reference represents a memory circuit for storing the digitiz-  35
oscillator signal which has been counted down  by ed video envelope signal
LV; reference numeral    the down-shift counter 30d, that is, the output
sig- 44b represents a memory circuit for storing the   nal from the
down-shift counter 30d,  are compared digitized audio envelope signal LA;
and reference     by the CP frequency comparator 32b with each numeral 45
represents a microcomputer for syn-    other. The control signal of a
waveform shown by thesizing the tracking control signal by performing   40
(G) in Fig. 12, which has been detected by the such processes as summing
the digitalized signals  stationary control head 5 and subsequently am- LV
and LA together to provide a composite en-     plified by the control
signal amplifier 16, and the velope value L and comparing the composite en-
tracking control signal of a waveform shown by (E) velope value L with a
predetermined value j which  in Fig. 12 which has been synthesized by the
is appropriately determined.                 45   microcomputer 45 are
compared by the CP phase Waveforms (A) to (G) shown in Fig. 12 repre-
comparator 32a with each other. Respective output sent those of various
signals appearing in the cir-  signals from the CP frequency comparator 32b
and cuitry shown in Fig. 11, Fig. 13 illustrates the  the CP phase
comparator 32a are then mixed flowchart showing the sequence of control
per-    together and smoothened by the mixing filter 32c, formed by the
microcomputer 45, and Fig. 14   50  and a mixed and smoothened output from
the illustrates waveforms used to explain the operation  mixing filter 32c
is subsequently applied to the of the microcomputer 45. Fig. 15 illustrates
capstan motor drive circuit 11 to control the speed waveforms used to shown
the relationship between  and phase of rotation of the capstan 14 so that
the the envelope value of each signal and the compos-  length of magnetic
tape 1 can be transported at the ite envelope value.
55  predetermined speed in stabilized manner. The operation of the
automatic tracking control   An output signal of a waveform shown by (A) in
system shown in and according to the embodiment   Fig. 12 emerging from the
drum flip-flop circuit 31c of Fig. 11 will now be described.
is supplied as the rotary video head switching 7    



13                EP 0 302 696 B1                   14 signal to the video
head amplifier 41 a to switch  ues LV and LA are summed together by the
adder over between respective inputs from the video     45a. The arithmetic
unit 45b is operable to perform heads 4a and 4b. An flip-flop signal which
cor-   the following calculation with respect to the sum L responds to the
Hi-Fi audio heads 40a and 40b     of those envelope digital values LV and
LA. Fig. 14 secured to the rotary drum 6 and spaced 90[err]   5
illustrates an output characteristic of the composite relative to the
adjacent video heads 4a and 4b with  envelope value during a normal mode.
respect to the axis of rotation of the rotary drum 6  At step S1, the
search starting point of the and which has been delayed and therefore has a
search is assumed to be at to and the composite waveform shown by (C) in
Fig. 12 is supplied to   envelope value at such search point to is assumed
the Hi-Fi audio head amplifier 41 b to switch over  10  to be Lo. An
appropriately chosen value p is sub- between respective inputs from the
audio heads    stracted from the composite envelope value Lo 40a and 40b.
In this manner, the video signal and  and, then, at step S2, the difference
is compared the Hi-Fi signal which are amplified respectively by  with the
initially set determining value Joo. In the he video head amplifier 41a and
the audio head   illustrated example, since the value Joo is chosen
amplifier 41b are switched over to provide respec-  15  to be [err] an,
therefore, the value Joo Is smaller tive continuous envelope signals.
than the difference between the composite en- The frequency-modulated video
signal am-       velope value Lo less the value p. plified by the video
head amplifier 41 a is detected  Then, at step S3, a discriminating value j
is by the video signal envelope detector 42a, and the  updated to be jo =
Lo - p and the tracking phase Is detected analog envelope signal is
subsequently  20  changed by A t in a negative direction to give the
converted by the analog-to-digital converter 43a  composite envelope value
L-1 at the search point into the digital signal LV which is then stored in
the  t-1, and at step S2, the comparison is made be- memory circuit 44a.
Similarly, the frequency-modu-  tween the difference L-1 - p and a
discriminating lated audio signal amplified by the Hi-Fi audio   value jo.
If the result indicates that the difference audio head amplifier 41b is
detected by the audio  25  L-1 - p is smaller than the value Jo , that is,
the signal envelope detector 42b, and the detected    difference Lo - p,
the search point is changed by [err] analog envelope signal is subsequently
converted  t in the negative direction to determine the com- by the
analog-to-digital converter 43b into the digi-  posite envelope value L-2
at the search point t-2 tal signal LA which is then stored in the memory
which is similarly compared with the discriminating circuit 44b. Each of
the analog-to-digital converters  30  value jo. If the result of comparison
indicates that 43a and 43b may be of a type operable on a 8-bit  the
difference L-2 - p is smaller than the value jo or basis (256 stages) at a
sampling frequency of 10   the difference L-3 - p is smaller than the value
jo KHz and can therefore be fabricated at inexpensive  for the subsequent
step, the discriminating value Jo cost.
is temporarily stored in a random access memory Respective voltage outputs
from the memory  35  (RAM). It is to be noted that in the illustrated
circuits 44a and 44b are summed together by an    example three steps are
employed. adder 45a included in the microcomputer 45. The      Then, it is
determined that no maximum value microcomputer 45 also includes an
arithmetic unit   of the composite envelope value L is available even 45b
and a tracking control signal generator 45c   if the search is made in this
negative direction and, which operate to provide the tracking control
signal  40  at step S5, the point A at which La becomes equal of a waveform
shown by (E) in Fig. 12 in reference  to the value jo is determined,
followed by step S6 to the 1/2 frequency divided vertical reference sig-
at which the tracking phase (designated t-a in the nal of 30 Hz synthesized
by the 1/2 frequency     illustrated example at the point A) Is stored in a
divided vertical signal generator 34 and having a  random access memory RAM
in the microcom- waveform shown by (D) in Fig. 12. The 1/2 fre-  45  puter
45. quency divided vertical vertical reference signal is  Thereafter, the
direction in which the search is in turn supplied to the CP phase
comparator 32a at  made is reversed and the program flow return to which
the phase is compared with the control pulse  step S1 to determine the
composite envelope value signal of a waveform shown by (G) in Fig. 12. A
L-2 at the search point t-2 to which the tracking waveform shown by (F) in
Fig. 12 represents that  50  phase has been changed by [err] in a positive
of a signal inside the CP phase comparator 32a.   direction. At subsequent
step S2, the determining The manner in which the tracking control signal
value is updated to L-3 - p = j-3 and compared. If is synthesized in the
microcomputer 45 will now be  the result of comparison indicates that the
dif- described.                                        ference L-2 - p is
equal to or greater than j-3, the Respective envelope digital values LV and
LA   55  tracking phase is further changed by A t in the of the video and
Hi-Fi audio signals supplied from  positive direction to determine the
composite en- the memory circuits 44a and 44b are inputted to   velope
value L-1 at the search point t-1, and at the microcomputer 45. These
envelope digital val-  step S3 the determining value is updated to j-2 = 8



15                EP 0 302 696 B1                   16 L-2 - p and
compared. This cycle of operation is  signal and the envelope LA of the
Hi-Fi audio repeated as shown by the following equations.     signal
relative to the tracking phase and Fig. 15(b) illustrates the
characteristic of the composite en- [err]
posite envelope value L attains the maximum val- When the the composite
envelope value L at-    ue, the optimum tracking can be accomplished as
tains a value L10 at which it starts decreasing, the  a whole with respect
to both of the video signal and result of comparison will indicate as
follows.  10  the Hi-Fi audio signal, and the reference tracking phase ts
determined in the above described man- [err]
approximates to the optimum tracking phase. In this way, the tracking phase
is sequentially   The  concept  of the  present  invention searched In the
positive direction, and the dif-  15  hereinabove described as applied to
the magnetic ference L1 - p of the composite envelope value L1 at  tape
player having the double-deck recording capa- each search point less the
predetermined value p  bility can be equally applicable to the magnetic is
then compared with the discriminating value j1  tape player having the
triple-deck recording capa- which is the difference Li-1-p of the previous
bility. The embodiment in which the present inven- composite envelope value
Li-1 less the predeter-  20  tion is applied to the magnetic tape player
having mined value p. This process is repeated If the    the triple-deck
recording capability will now be result of comparison indicates that the
composite  described with particular reference to Fig. 16. envelope value
Li is equal to or higher than the     While parts alike those parts shown
in Fig. 11 discriminating value ji. However, when the result of  are
designated by like reference numerals em- comparison indicates that the
composite envelope   25  ployed in Fig. 16, reference numeral 35 represents
value Li is lower than the discriminating value ji, the  a delay circuit
for synthesizing a head switching discriminating value [err] in this
instance) is stored  signal for a PCM recording and/or reproducing in the
random access memory in the microcom-      head 400 which is the drum
fip-flop signal having puter 45. Subsequently, the search is conducted
been delayed. Reference numeral 41c represents a while the tracking phase
is changed by A t in the  30  PCM signal head amplifier; reference numeral
42c positive direction, and, at step S5, the point B at  represents a PCM
signal envelope detecting circuit; which the composite envelope L attains a
value    reference numeral 43c represents an analog-to- equal to the
discriminating value is is determined,  digital converter; and reference
numeral 44c repre- followed by step S7 at which the tracking phase tb
sents a memory circuit. at the point B is stored in the random access  35
In this second preferred embodiment, except memory in the microcomputer 45.
that, in the memory circuits 44a, 44b and 44c, the By the above described
calculation, the setting  envelope values LV, LA and LP which are weighted
operation for the points A and B is completed.    in a ratio of x:y:z are
inputted to the adder 45a so Thereafter, the tracking phase at a point C
inter-  that those envelope values can be summed to- mediate the points A
and B is set to a reference   40  gether to give the composite envelope
value L, the tracking phase ts and thereafter the search is again
operation of the arithmetic unit 45b in the micro- conducted in the
negative direction from the point  computer 45 to set the reference
tracking phase B, which search is terminated at the point C. In  and the
subsequent tracking control operation are reference to this reference
tracking phase ts, the  substantially similar to those described in connec-
tracking control signal of the waveform shown by   45  tion with the
foregoing embodiment. (E) in Fig. 12 is synthesized by the tracking control
Fig. 17 illustrates a diagram showing the track- signal generator 45c in
the microcomputer 45 and  ing characteristic of the respective envelope
values is then supplied to the CP phase comparator 32a.  LV, LA and LP of
the video, audio and PCM signals The foregoing operation necessarily takes
and the composite envelope value L,formed by place simultaneously with the
start of reproduction   50  adding those envelope values in a proportion of
performed by the magnetic tape player, however, it  1:1:1, relative to the
tracking phase. As shown in may be repeated in the event that, during the
Fig. 17(b), the reference tracking phase ts deter- reproducing mode being
performed, the composite   mined in this second preferred embodiment of the
envelope value L1 attains a value lower than the  present Invention
approximates to the optimum discriminating value ji.                     55
tracking phase. Fig. 15 illustrates a diagram showing the track-
Hereinafter, a third preferred embodiment of ing characteristic, wherein
Fig. 15(a) illustrates the  the present invention will be described with
particu- characteristic of the envelope value LV of the video  lar
reference to Fig. 18. It is, however, to be noted 9    17                EP
0 302 696 B1                   18 that in the third embodiment a weight is
placed on  signal, but also the video signal recorded at a the tracking of
the Hi-Fi audio signal and that Fig.  relatively large track width on the
outer stratum of 18 illustrates only a portion of the circuitry of the  the
same length of magnetic tape. 



automatic tracking control system  which differs     It is to be noted
that, in the magnetic tape from that shown in Fig. 11.                   5
player having the triple-deck recording capability Referring now to Fig.
18, reference numeral 53  shown in Fig. 16, the tracking control wherein a
represents a 1/3 attenuator for attenuating the level  weight is placed on
a desired reproduced signal of the video envelope detected signal, inputted
can be similarly accomplished if the weighting ratio thereto, to a level
equal to one third of the original  x:y:z is suitably varied. level, and
reference numeral 54 represents a 2/3  10  Fig. 20 is a flowchart showing
another refer- attenuator for attenuating the level of the Hi-Fi  ence
tracking phase setting means in the arithmetic audio envelope detected
signal to a level equal to  unit 45b shown in Fig. 11. The reference
tracking two thirds of the original level.                 phase setting
means is effective to accomplish the Except that the operation of the
various compo-  favorable tracking control particularly where the nent
parts of the automatic tracking control system   is  composite envelope
value L exhibits a steep peak according to the third preferred embodiment
of the  characteristic. present invention is weighted by the attenuators 53
Referring now to Fig. 20, by the calculating and 54, It is substantially
similar to that described  operation from step S1 to step S7, the
respective on connection with the first preferred embodiment  tracking
phases La and Lb at the points A and B of the present invention and is not,
therefore, reiter-  20  are determined and stored in the random access ated
for the sake of brevity.                     memory as is the case with the
previous embodi- However, Fig. 19 illustrates a diagram used to  ment
described with reference to Fig. 13. However, explain the tracking
characteristic according to the  at step S8, the difference between the
composite third embodiment of the present invention, wherein  envelope
values La and Lb is determined, and, if Fig. 19(a) shows the characteristic
of the envelope   25  this difference is smaller than a predetermined value
LV of the video signal and the envelope value  value (that is, the
difference between the envelope LA of the Hi-Fi audio signal, which are not
weight-  values La and Lb is small), at step S9 the point C ed, relative to
the tracking phase and Fig. 19(b)  intermediate the points A and B is, as
shown in shows the characteristic of the respective envelope  Fig. 21 (a),
set as the tracking phase ts values 1/3LV and 2/3LA of the video and Hi-Fi
30     Conversely, as shown in Fig. 21(b) where the audio signals, which
have been weighted by the    difference between the envelope values La and
Lb associated attenuators 53 and 54, and the compos-  is greater than a
predetermined value (such as ite envelope value L relative to the tracking
phase.  occurring when the response of the composite en- According to the
embodiment of Fig. 18, the en-    velope Li exhibits a steep peak
characteristic which velope value LA of the Hi-Fi audio signal recorded
35  is exhibited particularly when the recording is made on the inner
stratum of the length of magnetic tape  with the use of the magnetic tape
player using the 1 and the envelope value LV of the video signal   video
and Hi-Fi audio recording and/or reproducing recorded on the outer stratum
of the same length  heads of relatively narrow width and the reproduc- of
magnetic tape are so chosen to be weighted in a  tion is made with the use
of the different magnetic proportion of 2:1 and, accordingly, the
characteris-  40  tape player using the video and Hi-Fi audio record- tic
is such that the envelope value LA of the Hi-Fi  ing and/or reproducing
heads of relatively large audio signal is weighted more than the envelope
width), at step S10 the direction of search is re- value LV of the video
signal. In this embodiment of  versed in search for the point D at which Ld
attains Fig. 18, if the point C is determined in a manner  the same level
as the envelope value Lb, which similar to that described in connection
with the first  45  tracking phase is stored in the random access
embodiment of the present invention (Fig. 11) and  memory at step S11.
Subsequently, the tracking the control is carried out using the tracking
phase  phase at a point E intermediate the points D and B ts as the
reference tracking phase, the optimum   is set as the reference tracking
phase. tracking control can be accomplished as a whole       By so doing,
in the case of the borrowed- with respect to the Hi-Fi audio signal as well
as the   so  recording and borrowed-reproduction, the optimum video signal.
tracking control can be accomplished according to As hereinabove described,
when the tracking   the difference in composite envelope value L re-
control in which the envelope value LA of the Hi-Fi  sulting from the
difference in structure between the audio signal recorded at a narrow track
width on  magnetic tape player used for the recording and the inner stratum
of the length of magnetic tape is  55  that for the reproduction. weighted,
it is possible to set the reference tracking  Fig. 22 illustrates the
flowchart showing another phase ts of high signal-to-noise ratio in respect
of  reference tracking phase setting means in the both signals Including
not only the Hi-Fi audio   arithmetic unit 45b shown in Fig. 11. The
reference 10    19                EP 0 302 696 B1                   20
tracking phase setting means is effective to accom-  attain the maximum
value because either L3 or L4 plish the favorable tracking control
particularly  is greater than j2, the search being continued to where the
composite envelope value L exhibits a   determine the maximum point Lmax. 



twin-peak characteristic, or where the composite     Where as shown in Fig.
23(b) the composite envelope value L exhibit a peak characteristic so   5
envelope value exhibits a single peak characteristic moderate that either
the point A or the point B   and, although the point at which the maximum
cannot be detected.                               value Lmax is attained
and the composite envelope The case with the twin-peak characteristic will
value L is equal to or smaller than jmax can be first be described with
particular reference to Fig.  detected, neither the point A or the point D
can be 23(a).                                        10  detected shown in
Fig. 23(a), the tracking phase at In the flowchart shown in Fig. 22, an
area of S1  the point Lmax is set at step S12 as the reference to S7 bound
by the single-dotted line is similar to  tracking phase ts after the
program flow has pro- the flowchart shown in and described with refer-
ceeded through the flow shown by b. ence to Fig. 13 and, when the composite
envelope     On the other hand, where as shown in Fig. 23- value L attains
a value L2 from which is starts  15  (c) the composite envelope value
exhibits a single decreasing, the following relationship is established
peak characteristic and, although the maximum val- as is the case with the
flowchart of Fig. 13.     ue Lmax and the point D shown in Fig. 23(a) can
be detected, the point B at which the composite [err]
20  than jmax cannot be detected, the tracking phase at Thereafter, the
tracking phase is searched    the point showing Lmax is set at step S12 as
the each [err] in the positive direction, and, when the  reference tracking
phase ts after the program flow composite envelope value L starts
increasing again  has proceeded through the flow shown by c. to establish
the relationship of L1 - p> ji, the com-  The setting of the reference
tracking phase parison is sequentially repeated while the dis-  25
applicable when the magnetic tape player is criminating value j is updated
so that the maximum  switched in a x3 mode shown in Fig. 23(d) (the value
Lmax is eventually stored. When the com-   mode in which the length of
magnetic tape is posite envelope value L starts decreasing to estab-
transported at a speed one third of that during the lish the relationship
of Li - p< jmax, the discriminat-  normal mode for a long recording or a
long re- ing value    is temporarily stored in the random   30  production)
will now be described. access memory in the microcomputer 45. Further,
In general during the x3 mode, since each of the tracking phase is searched
each A t in the    the video heads used has a head gap of 31 to 33 positive
direction to determine the point B at which  micrometers and each of the
Hi-Fi audio heads the composite envelope value L attains a value    used
has a head gap of 26 to 27 micrometers equal to jmax.  The tracking phase
tb at this point B   35  relative to the track width of 19 micrometers, the
is then stored in the random access memory in the  characteristic curve
exhibited by the composite en- computer 45. The process so far described is
velope value exhibits a flat curve having a plurality substantially similar
to the flowchart shown in and  of peaks and it is necessary to make a
search over described with reference to Fig. 13.              the entire
search area in order for the search point, Thereafter, the direction of
search is reversed   40  at which Li attains a value equal to or smaller
than to decrease the tracking phase by A t so that the  [err] to be
detected. However, it often occur that, point D at which the envelope value
L attains a   even though the search is made over the entire value equal to
jmax and the tracking phase td at this  search area, the search point at
which Li attains a point D is stored in the random access memory.    value
equal to or smaller than jmax cannot be de- By the above described
calculating operation,  45  tected. Even though it is successfully
detected, and the tracking points B and D are detected and are  where a
plurality of peak points are detected such then stored in the random access
memory. Subse-   as shown in the characteristic of Fig. 23(d), the quently
and at step S11, the tracking phase at a  setting of the tracking phase at
the search point of point E intermediate between the points B and D,  Lmax2
as the reference tracking phase ts tends to that is, [err] is set as the
reference tracking   50  result in that the tracking phase is displaced,
right- phase ts. This is substantially similar to the setting  ward with
respect to the tracking phase at which operation shown in Fig. 21 (b).
the optimum result can be obtained as a whole  with As hereinbefore
described, where the compos-   the consequence that cross-talk often occurs
from ite envelope value during the normal mode exhibits  the next adjacent
track. One method of substan- the twin-peak characteristic as shown in Fig.
23(a),  55  tially alleviating this problem is that at a  search the
composite envelope value L2 during the search  terminating point F (right
end) the direction of being performed attains a maximum point, how-
search is reversed to detect a search point D1 at ever, L2 during the
subsequent search will not    which, as shown in the flow d1, [err] attains
a value    21                EP 0 302 696 B1                   22 equal to
or smaller than jmax and the tracking phase  composite envelope value, and
a reference tracking is set at step S14 as the reference tracking phase
phase setting means for detecting the tracking ts1 at a detected search
point E1 closest to the  phase, at which an optimum tracking can be at-
search point D1 and at which the maximum value   tained when the reproduced
signals are integrated Lmax1 is first attained.                      5
from the composite envelope value, thereby to set 



An alternative method is that, as shown by the  a reference tracking phase
which provides a refer- flow d2, when the direction of search is reversed;
once value to the servo control means. Accord- the discriminating value j =
Lmax - P is updated to  ingly, even in the case of the borrowed-recording
jq = Lmax - q (q<p), that is jq> jmax and the     and borrowed-reproduction
or in the case where direction of search is then reversed to detect a   10
the magnetic tape is reproduced with the use of point D2 at which Li
attains a value equal to or  the magnetic tape player having only the
reproduc- smaller than jq. When and after the point D2 has  ing capability
wherein the magnetic reproducing been detected, the tracking phase at a
point E2 a  heads of relatively large head gap so that special ew
millisecond preceding from the point D2 is set  functions such as still
reproduction, slow-motion as the reference tracking phase [err]          15
reproduction and others are emphasized, the sub- In either method, the
tracking control system  stantially precise tracking can be accomplished
according to this embodiment is effective to ac-  with the automatic
tracking control system of the complish the optimum tracking for x3 modes
with-  present invention. out cross-talk. It is to be noted that, although
in this embodi-  20  Claims ment the value p to be subtracted from the
maxi- mum value and the value q for the time limiting are  1. An automatic
tracking control system for use in separately considered, the both may be
an equal       an apparatus for recording and/or reproducing value.
signals on a magnetic recording medium (1); Also, in describing any one of
the foregoing   25  comprising: embodiments of the present invention, the
drum           a rotary head (4a,4b,40a,40b,6) for scan- servo system and
the capstan servo system may         ning start tracks on the magnetic
recording be of any know construction generally known as a      medium (1)
extending obliquely to the direction digital servo circuit. However, the
present invention  of transport of the medium (1); is not limited thereto
and can be applicable to the   30  a servo control means (31,32) for
control- use of an analog servo circuit.                      ling the
tracking phase of the rotary head as- Furthermore, since the Hi-Fi audio
reproduced     sembly (4a,4b,40a,40b,6)in response to a con- signal becomes
zero when a non-Hi-Fi video tape      trol signal reproduced from a control
track (3) is loaded in a magnetic tape player, the system of     of the
medium extending in the direction of at the present invention itself can be
utilized pro-  35  transport of the medium (1); and vided that the envelope
value of the video repro-        reference tracking phase setting means
duced signal is switched to be doubled.             (31,32) for varying the
tracking phase by a In addition, the analog-to-digital converters 43a
predetermined quantity (err), thereby to cause and 43b, the bit number of
the microcomputer 45       the head to reciprocate stepwise within a pre-
and the sampling frequency can be arbitrarily cho-  40  determined tracking
phase area of start tracks sen, however, a series of experiments have shown
and for detecting the tracking phase, at which that a sufficient
performance can be obtained with    an optimum tracking can be attained, in
re- a 8-bit microcomputer at 4 MHz.                       sponse to the
envelope value derived from the As hereinbefore fully described, the
present      oblique tracks, thereby to set a reference Invention provides
an automatic tracking control  45  tracking phase which provides a
reference val- system for use in a magnetic tape player of a type    ue to
the servo control means (32); having the plurality-of-deck recording
capability        characterised in that such as double-deck or triple-deck
recording capa-       an audio signal is recorded on an inner bility, which
system  comprises a servo control      layer of a track of the magnetic
recording means for controlling a tracking phase of a rotary  50  medium
(1) and a video signal is recorded on head assembly, a search control means
for causing     an outer layer of the same track at a track the servo
control means to vary the tracking phase    width different from that for
the audio signal; in a predetermined quantity thereby to make a
there is a detecting means (42 to 45) for search so as to reciprocate
within a predetermined    detecting envelope voltage values (LV, LA) of
tracking phase area, a detecting means for detect-  65  the audio signal
and the video signal repro- ing envelope voltage values of an audio signal
and    duced for each search point to provide a com- a video signal
reproduced for each search point       posite envelope value (L) for
generating said and summing such signals together to provide a
reference tracking phase; 12    * C   L  M   S * equal to or smaller than
jmax and the tracking phase  composite envelope value, and a reference
tracking is set at step S14 as the reference tracking phase  phase setting
means for detecting the tracking ts1 at a detected search point E1 closest
to the   phase, at which an optimum tracking can be at- search point D1 and
at which the maximum value     tained when the reproduced signals are
integrated Lmax1 is first attained.                       5   from the
composite envelope value, thereby to set 



An alternative method is that, as shown by the  a reference tracking phase
which provides a refer- flow d2, when the direction of search is reversed.
ence value to the servo control means. Accord- the discriminating value j =
Lmax - P is updated to  ingly, even in the case of the borrowed-recording
jq = Lmax - q (q<p), that is jq> jmax and the     and borrowed-reproduction
or in the case where direction of search is then reversed to detect a   10
the magnetic tape is reproduced with the use of point D2 at which Li
attains a value equal to or   the magnetic tape player having only the
reproduc- smaller than jq. When and after the point D2 has   ing capability
wherein the magnetic reproducing been detected, the tracking phase at a
point E2 a  heads of relatively large head gap so that special ew
millisecond preceding from the point D2 is set  functions such as still
reproduction, slow-motion as the reference tracking phase [err]          15
reproduction and others are emphasized, the sub- In either method, the
tracking control system  stantially precise tracking can be accomplished
according to this embodiment is effective to ac-   with the automatic
tracking control system of the complish the optimum tracking for x3 modes
with-   present invention. out cross-talk. It is to be noted that, although
in this embodi-  20   Claims ment the value p to be subtracted from the
maxi- mum value and the value q for the time limiting are  1. An automatic
tracking control system for use in separately considered, the both may be
an equal        an apparatus for recording and/or reproducing value.
signals on a magnetic recording medium (1); Also, in describing any one of
the foregoing   25  comprising: embodiments of the present invention, the
drum            a rotary head (4a,4b,40a,40b,6) for scan- servo system and
the capstan servo system may          ning start tracks on the magnetic
recording be of any know construction generally known as a       medium (1)
extending obliquely to the direction digital servo circuit. However, the
present invention  of transport of the medium (1); is not limited thereto
and can be applicable to the   30  a servo control means (31.32) for
control- use of an analog servo circuit.                       ling the
tracking phase of the rotary head as- Furthermore, since the Hi-Fi audio
reproduced      sembly (4a,4b,40a,40b,6) in response to a con- signal
becomes zero when a non-Hi-Fi video tape        trol signal reproduced from
a control track (3) is loaded in a magnetic tape player, the system of
of the medium extending in the direction of at the present invention itself
can be utilized pro-  35  transport of the medium (1); and vided that the
envelope value of the video repro-         reference tracking phase setting
means uced signal is switched to be doubled.                (31,32) for
varying the tracking phase by a In addition, the analog-to-digital
converters 43a  predetermined quantity (err), thereby to cause and 43b, the
bit number of the microcomputer 45        the head to reciprocate stepwise
within a pre- and the sampling frequency can be arbitrarily cho-   40
determined tracking phase area of start tracks sen, however, a series of
experiments have shown       and for detecting the tracking phase, at which
that a sufficient performance can be obtained with     an optimum tracking
can be attained, in re- a 8-bit microcomputer at 4 MHz.
sponse to the envelope value derived from the As hereinbefore fully
described, the present       oblique tracks, thereby to  set a reference
invention provides an automatic tracking control  45   tracking phase which
provides a reference val- system for use in a magnetic tape player of a
type     ue to the servo control means (32); having the plurality-of-deck
recording capability         characterised in that such as double-deck or
triple-deck recording capa-        an audio signal is recorded on an inner
bility, which system  comprises a servo control        layer of a track of
the magnetic recording means for controlling a tracking phase of a rotary
50  medium (1) and a video signal is recorded on head assembly, a search
control means for causing      an outer layer of the same track at a track
the servo control means to vary the tracking phase     width different from
that for the audio signal; in a predetermined quantity thereby to make a
there is a detecting means (42 to 45) for search so as to reciprocate
within a predetermined     detecting envelope voltage values (LV, LA) of
tracking phase area, a detecting means for detect-  55  the audio signal
and the video signal repro- ing envelope voltage values of an audio signal
and     duced for each search point to provide a com- a video signal
reproduced for each search point        posite envelope value (L) for
generating said and summing such signals together to provide a
reference tracking phase; 12    23                 EP 0 302 696 B1
24             [err] the  reference  tracking  phase  setting        third
and second search points as the refer- means (45) being operable to conduct
a phase       ence tracking phase. search in one direction, while the
detected composite envelope value (L) is compared with   4. An automatic
tracking control system accord- a discriminating value [err] maintained at
first   5  ing to Claim 3, wherein the reference tracking 



value, to detect a first search point (A) at which  phase setting means
(45) is operable, in the the composite envelope value attains a value
event that neither the first search point nor the equal to or smaller than
the discriminating val-   third search point can be detected, but only us;
to conduct a phase search in the other         the second search point is
detected within a direction opposite to said one direction, while  10
search area, to set the tracking phase at a the composite envelope value
(L) detected for      search point at which the composite envelope. each
search point is compared to each search       value attains a maximum
value, as the refer- point with the discriminating value[err]which    ence
tracking phase. is updated to a value equal to an optional composite
envelope value (Lg, Lmax), which is  is  5. An automatic tracking control
system accord- detected after the search in said other direc-     ing to
any one of the preceding claims, tion has been initiated, less a
predetermined      wherein the reference tracking phase setting value (p)
and to continue the search in said       means (45) is operable, in the
event that the other direction to detect the second search         first
search point could be detected, but the point (B) at which the composite
envelope val-  20  second search point could not be detected ue attains a
value (Lb) smaller than the dis-      within a search area, to detect,
after the direc- criminating value (jg, jmax) an average value of    tion
of search has been reversed, a fourth the tracking phases at said second
search          search point at which the composite envelope point (B) and
said first search point (A) being    value attains a value smaller than the
maxi- set as the reference tracking phase.       26      mum value of the
discriminating value and also operable, in the event that the composite en-
2. An automatic tracking control system accord-        velope value
detected up to the fourth search ing to claim 1, wherein the detecting
means        point exhibits a single peak characteristic (42 to 45), when
the envelope detected voltage     curve, to set the tracking phase at the
search values of each of the reproduced signal are  30    point at which
the maximum value thereof has summed together, weights the envelope de-
been detected, as the reference tracking tected voltage values before they
are summed       phase. together. 6. An automatic tracking control system
accord- 3  An automatic tracking control system accord-   35   ing to in
Claim 5, wherein the reference track- ing to claim  1 or 2, wherein the
reference        ing phase setting means is operable, in the tracking phase
setting means (45) includes a       event that the composite envelope value
de- comparing means for detecting the difference       tected up to the
fourth search point within the between the composite envelope value at the
search area does not exhibit a single peak detected first search point and
the composite  40  characteristic curve, to set as the reference envelope
value at the second search point and      tracking phase the tracking phase
at a search for comparing such difference with a predeter-     point
nearest to the fourth search point at mined value and is operable to set
that inter-     which one of the peak values of the composite mediate
value, which is obtained by dividing       envelope value has been
detected. said difference between the tracking phases at  45 said first and
second search points in a pre-   7. An automatic tracking control system
accord- determined proportion, as the reference track-     ing to any one
of the preceding claims, ing phase in the event that such difference is
wherein the reference tracking phase setting smaller than said
predetermined value, but op-     means (45) is operable, in the event that
the erable in the event that said difference is  50    composite envelope
value detected does not greater than the predetermined value, to con-
exhibit a single peak characteristic curve, but duct a search, after the
direction of search has   the second search point has been detected, to
been reversed starting from the second search      detect, after the
direction of search has been point, to detect a third search point at which
reversed, a fifth search point at which the the composite envelope value
attains a value   55  discriminating value attains a value updated to
smaller than the discriminating value at such      a value greater than the
maximum discriminat- second search point and to set an average.         ing
value, thereby to set as the reference value of the respective tracking
phases at the     tracking phase the tracking phase which .has 13    25
EP 0 302 696 B1                   26         [err] been withdrawn a
predetermined amount from        Bezugswert far die
Servosteuerungseinrichtung the tracking phase at such fifth search point.
(32) liefert; dadurch gekennzeichnet, da8 8. An automatic tracking control
system accord-       ein Audiosignal auf einer Innenschicht einer ing to
any one of the preceding claims,   5       Spur des
Magnetaufzeichnungsmediums (1) 



wherein the magnetic recording and/or repro-      aufgezeichnet ist und ein
Videosignal auf einer ducing apparatus is of a type having a triple-
Aueenschicht derselben Spur mit einer ande- layer recording capability
wherein the audio      ren Spurbreite als der fUr das Audiosignal auf-
signal is recorded on the inner layer of a        gezeichnet ist; length of
the magnetic recording medium (1), a   10  elne Detektiereinrichtung (42
bis 45) zum De- luminance signal is recorded on the outer layer   tektieren
von H0llspannungswerten (LV, LA) of the magnetic recording medium (1) and a
des fOr jeden Suchpunkt wiedergegebenen Au- PCM colour signal is recorded
on a layer inter-   diosignals und Videosignals vorhanden ist, uum mediate
the inner and outer layer at a track      einen zusammengesetzten Hallwert
(L) zur Er- width different from that for the audio signal,   15  zeugung
der genannten  Bezugsspurverfol- and there are summing means (42a-42c) ar-
gungsphase zu schaffen; ranged to sum the audio luminance and colour
wobei die Bezugsspurverfolgungsphasenein signals to generate the composite
envelope        stelleinrichtung (45) einsetzbar ist, urm eine value.
Phasensuche in elne Richtung durchzufUhren, 20     indem der detektierte
zusammengesetzte HUII- 9. An automatic tracking control system accord-
wert (L) mit elnem. Diskriminierungswert (o) ing to any one of the
preceding claims,           verglichen wird, der auf dem ersten Wert ge-
wherein the rotary head has means (4a, 4b) for    halten wird, um einen
ersten Suchpunkt (A) zu detecting  the  video  signal and  means
ermitteln, an dem der zusammengesetzte HUII- (40a,40b) for detecting the
audio signal spaced   25  wert einen Wert erreicht, der gleich dem oder
from each other around the axis of rotation of    kleiner als der
Diskrimierungswert ist; um eine the rotary head.
Phasensuche in die andere, der genannten ei- nen  Richtung
entgegengesetzte. .Richtung Patentanspraohe
durchzufilhren, indem der fUr jeden Suchpunkt 30      ermittelte
zusammengesetzte HUllwert (L) mit 1. Automatisches
Spurverfolgungssteuerungssy-        jedem Suchpunkt mit dem
Diskriminierungs- stem zur Verwendung in einem Gerdt zur Auf-       wert
joJg), der auf einen: Wert gleich einem zeichnung und/oder Wiedergabe von
Signalen        wahlweisen zusammengesetzten HUllwert. (Ig, auf einem
Magnetautzeichnungsmedium  (1),        max), der ermittelt wird, nachdemr
mit der Su- umfassend:                                35      che in der
genannten anderen Richtung begon- einen Drehkopf (4a,4b,40a,40b,6) zum
Abta-        nen worden ist, weniger einemn vorherbestim- sten von
Startspuren auf dom Magnetaufzeich-      men Wert (p) aktualisiert wird,
verglichen wird, '  G   nungsmedium (1), die sich schr~g zur Trans-     und
die Suche in die genannte andere Rich- portrichtung des Mediums (1)
erstrecken;          tung fortzusetzen, urn den zweiten Suchpunkt eine
Serostaueroinrichtung (31,32) zum Steu-  40  (B) zu ermitteln, an dem der
zusammengesetz- em der Spurverfolgungsphase der Drehkopfan-       te
HUllwert einen Wert (Lb) erreicht, der klelner ordnung (4a,4b,40a,40b,6)
als Reaktion auf ein   ist als der Diskriminierungswert ag, jmax), wo-
Steuersignal, das von einer Steuerspur (3) des    bei ein Durchschnittswert
der Spurverfolgungs- Mediums wiedergegeben wird, die sich in die
phasen am genannten zweiten Suchpunkt (B) Transportrichtung des Mediums (1)
erstreckt;  4S  und am genannten ersten Suchpunkt (A) als und
die  Bezugsspurverfolgungsphase  festgelegt elne
Bezugsspurverfolgungsphaseneinstellein-      werden. richtung (31,32) zum
Varileren der Spurverfol- gungsphase in elnem vorbestimmten Ausmafl      2.
Automatisches Spurverfolgungssteuerungssy- (A t), um dadurch zu bewirken,
daB sich der  so   stem nach Anspruch 1, worin die Detektiereln- Kopf
schrittweise innerhalb eines vorbestimm-     richtung (42 bis 45), wenn die
detektierten ten Spurverfolgungsbereichs von Startspuren
H~llspannungswerte eines jeden der wiederge- hin- und herbewegt und um die
Spurverfol-         gebenen Signale aufsummiert werden, die de- gungsphase
zu ermittein, bei der eine optimale    tektierten HUllspannungswert
wichtet, bevor. Spurverfolgung erreicht werden kann, als Re-  55  sie
miteinander aufsummiert werden. aaktion auf den von den schragen Spuren
abge- leiteten H0llwert, um dadurch eine Bezugs-     3. Automatisches
Spurverfolgungsstauerungssy- spurverfolgungsphase einzustellen, die einen
stem nach Anspruch 1 oder 2, worin die Be- 14    27                EP 0 30
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zugsspurverfolgungsphaseneinstileirerichtung       Wert detektiert worden
ist, als die Bezugsspur- (45) eine Vergleichseinrichtung zum Detektie-
verfolgungsphase einzustellen. ren der Differenz zwischen dem zusammenge-
setzten HUllwert am detektierten ersten Such-  6. Automatisches
Spurverfolgungssteuerungssy- punkt und dem zusammengesetzten HUllwert   5
stem nach Anspruch 5, worin die Bezugsspur- 



am zweiten Suchpunkt und zum Vergleichen
verfolgungseinstelleinrichtung im Fall, daB der dieser Differenz mit einem
vorbestimmten          bis zum vierten Suchpunkt innerhalb des Such- Wert
umfaBt und so einsetzbar ist, daB dieser      bereichs detektierte
zusammengesetzte. HUll- Zwischenwert, der erhalten wird, indem man
wort keine Einzelspitzenwertcharakteristikkurve die genannte Differenz
zwischen den Spurver-  10   aufweist, einsetzbar ist, um die Spurverfol-
folgungsphasen am  genannten ersten und            gungsphase an einem
Suchpunkt: in grd5ter zwelten Suchpunkt in einem  vorbestimmten
Ndhe zum vierten Suchpunkt als die Bezugs- Verhaltnis tailt, als die
Bezugsspurverfolgungs-   spurverfolgungsphase einzustellen, bei der ei-
phase eingestellt wird, fMr den Fall, daB eine     nor der Spitzenwerte des
zusarnmengesetzten solche Differenz kleiner ist als der vorbestimm-   16
HUllwerts detektiert worden let. te Wert, aber flr den Fall, daB
die.genannte Differenz grdler ist als der vorbestimmte Wert,  7.
Automatisches Spurvertolgungssteuerungssy- einsetzbar lst, um eine Suche
durchzufthren,       stem nach elnem der vorhergehenden AnsprU- os
nachdem die Suchrichtung beginnend mit dem         che, worin die
Bezugsspurverfolgungsphasen- zweiten Suchpunkt umgekehrt worden ist, um
20    einstalleinrichtung (45) im Fall, daR der detek- eanen dritten
Suchpunkt zu detaktieren, an         tierte zusammengesetzte HUllwert keine
Ein- dem  der zusammengesetzte H-llwert einen
zelspitzenwertcharakteristikkurve aufweist, aber Wert erreicht, der kleiner
ist als der Diskriml-   der zweite Suchpunkt detektiert worden ist,
nierungswert an elnem solchen zweiten Such-        einsetzbar ist, urn,
nachdem die Suchrichtung punkt, und um eanen Durchschnittswert der je-  2s
umgekehrt worden ist, eanen fOnften Suchpunkt weiligen
Spurverfolgungsphasen am  dritten         zu detektieren, an dem der
Diskriminierungs- und am zweiten Suchpunkt als die Bezugs-           wert
eanen Wert erreicht, der.auf einen Wert spurverfolgungsphase einzustellen.
Uber dem maximalen Diskriminierungswert ak- tualisiert worden let, um
dadurch ale die Be- 4. Automatisches  Spurverfolgungssteuerungssy-   ao
zugsspurverfolgungsphase  die  Spurverfol- stem nach Anspruch 3, worin die
Bezugsspur-        gungsphase einzustellen, die in einem vorbe-
varfolgungsphaseneinstelleinrichtung  (45) im      stimmten AusmaB von der:
Spurverfolgungs- Fall, daB weder der erste Suchpunkt noch der       phase
an diesem fUnften Suchpunkt enffemt dritte Suchpunkt detaktiert werden
kann, son-      worden ist. dern nur der zweite Suchpunkt innerhalb aies
36 Suchbereichs detekhert wird, einsetzbar ist,   8. Automatisches
Spurverfolgungseteuerungssy- um die Spurverfolgungsphase an einem Such-
stem nach einem der vorhergehenden AnsprO- punkt, bei dem der
zusammengesetzte Hlll-          che, worin das Magnetaufzeichnungs-
und/oder wert einen Maximalwert erreicht, als die Be-
-wiedergabegerlt ein Typ mit eaner Dreifach- zugsspurverfolgungsphase
einzustellen.    40       schichtaufzeichnungsfahigkeit ist, worin das
Audiosignal auf der Innenschicht eaner. LAnge 5. Automatisches
Spurverfolgungssteuerungssy-        des Magnetaufzeichnungsmediums (1)
aufge- stem nach einem der vorhergehenden AnsprO-         zeichnet ist, ein
Luminanzsignal auf der AuBen- che, worin die Bezugsspurverfolgungseinstell-
schicht des Magnetaufzeichnungsmediums (1) einrichtung (45) im Fall, daB
der erste Such-  46  aufgezeichnet lst und ein PCM-Farbsignal auf punkt
detektiert werden konnte, aber der zwei-     einer Schicht zwischen der
Innen- und der te Suchpunkt Innerhalb eines Suchbereichs
Aulenschicht mit eaner Spurbreite aufgezeich- nicht detektiert werden
k6nnte, einsetzbar ist,    net ist, die sich von der fUr das Audiosignal
um, nachdem  die Suchrichtung umgedreht            unterscheidet, und aine
Additionseinrichtung worden ist, eanen vierten Suchpunkt zu detek-  50
(42a-42c) vorgesehen ist, um die Audio-, Lumi- tferen, an dem der
zusammengesetzte H1llwert       nanz- und Farbsignale zu addieren, um den
einen Wert erreicht, der kleiner ist als der       zusammengesetzten
HUllwert zu erzeugen. Maximalwert des Diskriminierungswerts, und, im Fall,
daB der bis zum vierten Suchpunkt     9. Automatisches
Spurverfolgungssteuerungssy- detektierte zusammengesetzte HUllwert eine
55    stem nach elnem der vorhergehenden AnsprU-
Einzelspitzenwertcharakteristikkurve  aufweist,    che, worin der Drehkopf
eine Einrichtung (4a, auch einsetzbar ist, urn die Spurverfolgungs-
4b) zum Detektieren des Videosignals und eine phase am Suchpunkt, bei dam
ihr maximaler          Einrichtung (40a, 40b) zum Detektieren des 15    29
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Audiosignals aufwelst, die im Abstand vonein-     loppe compos6e atteint
une valeur egale a ou ander um die Rotationsachse des Drehkopfes
plus petite que la valeur de discrimination; herum angeordnet sind.
pour conduire ufne recherche de phase dans l'autre direction opposoe a
ladite direction, tan- Revendlcations                                6
dis que la valeur d'enveloppe composee (L) 



d~tect6e pour chaque point de recherche est 1. Systeme de controle de piste
automatique           compar6e a chaque point de recherche A la pour
utilisation dans un appareil d'enregistre-   valeur de discrimination eoj.)
qui est remiso a ment et/ou de reproduction de signaux sur un      jour a
une valeur egale a une valour d'envelop- support d'enregistrement
magnetique (1); corn-  to  pe compos6o optionnelle (Lg. Lmax) qui eat
prenant:                                          d~tect~e aprbs quo la
recherche dans ladits une tote rotative (4a, 4b, 40a, 40b, 6) pour   autre
direction ait ete initialisee, inferieure A balayer des pistes de depart
sur le support       une valeur pr~d~termin6e (p) et pour continuer
d'enregistrement magn6tique (1) s'6tendant        la recherche dans ladite
autre direction pour obliquement a la direction de d6filement du   is
d6tecter le second point de recherche (B).au- support (1);
quel la valeur d'enveloppe compos4o atteint un moyen de servo contr8le (31,
32) pour       une valeur (Lb) plus petite que la valeur de controler la
phase de piste de l'ensemble a       discrimination  g, jmax) une valour
moyenne @;  tote rotative (4a, 4b, 40a, 40b, 8) en reponse a    des phases
de piste audit second point de un signal de commando reproduit a partir  20
recherche (B) et ledit premier point do recher- d'une piste de controle (3)
du support s'6ten-    che (A) 6tant etabli en tant quo la phase do dant
dans la direction de d6filement du sup-      piste de ref~rence. port (1);
et un moyen d'etablissement de phase de       2. Systeme de contr8le de
piste automatique se piste de r6f6rence (31, 32) pour faire varier la  2s
Ion la revendication 1, dans loquel le moyen phase do piste d'une quantitM
predeterminee       de detection (42 & 45), lorsque les valeurs de (At),
pour amener de la sorte la tote A avoir un  tension detectees d'enveloppe
do chacun des mouvement alternatif par pas dans une zone        signaux
reproduits sont additionnees ensem- de phase de piste pred6terminde de
pistes de      ble, pondere los valeurs de. tension detectoes. d~part et
pour ddtecter la phase de piste, a   9o  d'enveloppe avant qu'elles soient
additionndes: laquelle une piste optimum pout Otre atteinte     ensemble.
en reponse a la valeur d'enveloppe derivee des pistes obliques, pour
dtablir de la sorte  3. Systeme de contr8le de piste automatique se- une
phase de piste de r6ference qui produit       Ion la revendication 1 ou 2,
dans loquel le une valeur de r6f6rence au moyen de servo   35    moyen
d'6tablissement des phase de piste de contr8le (32);
reference (45) comprend un moyon de compa- caract6rise en ce que
raison pour detecter la difference entre la va- un signal audio est
enregistr6 sur une cou-   lour d'enveloppe compos6e au premier point che
interne d'une. piste du support d'enregis-    de recherche detecte et la
valeur d'enveloppe trement magnetique (1) et un signal video est  4o
composee au second point de recherche et enregistrd sur une couche externe
de la mfme      pour comparer une telle difference a une va- piste A une
largeur de piste diff6rente de celle  lour pred6termin6e et est actionnable
pour 6ta- du signal audio;                                  blir la valeur
intermediaire, qui est obtenue en un moyen de detection (42 & 45) est pr~vu
divisant ladite difference entre les phases de pour d6tecter des valeurs de
tension d'enve-  45  pistes aux premier et second points de recher- loppe
(LV, LA) du signal audio et du signal       che dans une proportion
pred~termin~e, corn- vid6o reproduits pour chaque point de recher-     me
la phase de piste de refgrence dans le cas che pour produire une valeur
d'enveloppe          oO une telle difffrence est plus petite quo la
compos6e (L) pour produire la phase de p1ste      valeur pred6terminde,
mais actionnable dans le de ref~rence;                             so
cas oO ladite difference est plus grande quo la le moyen d'4tablissement de
phase de           valeur preddtermin6e, pour conduire une re- piste de
r6f6rence (45) 6tant actionnable pour    cherche, apres quo la direction de
recherche conduire une recherche de phase dans une          alt At6
inversee en partant du second point do direction, tandis que la valeur
d'onveloppe       recherche, pour detecter un troisibme point de compos~e
d6tect6e (L) est compar6e A une  cc      recherche auquel la valour
d'enveloppe corn- valeur de discrimination Jo) maintenue A une      posse a
une valeur plus petite que la valour de premiere valeur, pour detecter un
premier         discrimination au tel second point de recher- point de
recherche (A) auquel la valour d'enve-   che et pour 6tablir une valeur
moyenne des 16    31                EP 0 302 696BB                   32 2
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aux troisieme et    be caract6ristiquo a pic unique, mais le. se- second
points de recherche comme phase de         cond point de recherche a dt6
d6tect6, tpour piste de refdrence.                              d6tecter,
aprbs quo la direction de recherche alt et inversee, un cinquieme point de
recher- 



4. Systbme de contr8le de piste automatique se-   5  che auquel la valeur
de discrimination.atteint Ion la revendication 3, dans lequel le moyen
une valeur remise a jour a une valeur sup6- d'etablissement de phase de
piste de ref6ren-    rieure a la valeur de discrimination maximum, ce (45)
est actionnable,: dans le cas oO ni le    pour 6tablir de la sorte comme
phase de piste premier point de recherche, ni le troisieme      de
r6fdrence la phase de pisto qui a:et6 retiree point de recherche peuvent
etre d~tect6s, mals  10  d'une quantit6 pr~d6termin6e de la phase de
seulement oO le second point de recherche. a      piste au tel cinquibme
point de recherche. ete d6tect6 dans une zone de recherche, pour 6tablir la
phase de plate b un point de recher-  8  Systeme de contr8le de plate
automatique so- che auquel la valeur d'enveloppe composee        Ion l'une
quelconque des revendications pr6c6- atteint une valeur maximum, comme
phase de   is   dentes, dans lequel l'appareil d'enregistrement piste de
r~f~rence.                              et/ou de reproduction magn6tique
est du type ayant une possibilit4 d'enregistrement a trois 5. Systeme de
contr8le de plate automatique se-      couches dans loquel le signal vid6o
est onre- ~ Ion i'une quelconque des revendications prece-         gistr6
sur la couche inteme d'une longueur du dentes, dans lequel le moyen
d'etablissement  20  support d'enregistrement magndtique (1), un de phase
de ref6rence (45) est actionnable,      signal de luminance est enregistre
sous la dans le cas oO le premier point de recherche      couche externe du
support d'onregistroment pourrait 8tre detect6, mais le second point de
magnetique (1) et un signal couleur P&M est recherche pourrait ne pas 8tre
ddtect4 dans      enregistre sur une couche interm6diaire aux une zone de
recherche, pour ddtecter, apres  25  couches inteme et exteme a une Iargeur
do quo la direction de recherche alt 4$ inversee,    plate diffdrente de
cello pour le signal vid6o, et un quatrieme point de recherche auquel la
des moyens de sommation (42a-42c) sont pre- valeur d'enveloppe composee
atteint une va-      vus agences pour additionner les signaux de lour plus
petite quo la valeur maximum de la     luminance et de couleur audio pour
produire: la valeur de discrimination et sgalement actionna-  30  valeur
d'enveloppe composae. ble, dans le cas ou la valeur d'enveloppe com- pos6e
d6tectee au quatrieme point de recher-  9. Systeme de contr8le de piste
automatiquetse- che presente une courbe caract6ristique a pic    ton l'une
quelconque des revendications-pr~c6r unique, pour dtablir la phase de piste
au point  dentes, dans loquel Ia tfte rotative a un moyen -de recherche
auquel la valeur maximum de   35   (4a, 4b) pour d6tecter le signal vid6o
et un celul-ci a 06 d6tect6e, comme phase de piste      moyen (40a, 40b)
pour d~tecter le signal audio de ref6rence.
espac4 l'un de l'autre autour de l'axe de rota- tion deola tbte rotative.
6. Systbme de contr8le de piste automatique so- Ion la revendication 5,
dans lequel le moyen   40 d'etablissement de phase de piste de rdfdren- ce
est actionnable, dans le cas ou la valeur d'envoloppe composde d6tect6e au
quatrieme point de recherche dans la zone de recherche ne pr6sente pas une
courbe caractdristique A   45 pic unique, pour etablir comme phase de piste
de ref6rence la phase de piste A un point de recherche le plus proche du
quatribme point de recherche auquel l'une des valeurs de cr~te de la valeur
d'enveloppe composee a 0t4 de-  so tectoe. 7. Systbme de contr8le de piste
automatique se- lon l'une quelconque des revendications pr"c6- dentes, dans
lequel le moyen d'4tablissement  65 de phase de piste de r6ference (45) est
action- nable, dans le cas oO la valour d'enveloppe composee detect6e ne
presente pas une cour- 17    


