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same format as the standard recording pattern of Fig- ure 1 is formed on
the tape 1 by the four heads HDI, This invention relates to video signal
recording  HD2, HD3 and HD4 mounted on the drum 2 of re- and/or reproducing
apparatus.                    duced diameter, it will be apparent that the
azimuth In a standard 2-head video tape recorder (VTR),   5   gap angles of
the first and third heads HD1 and HD3 a pair of rotary magnetic heads
having opposite azi-  are the same, and the azimuth gap angles of the sec-
muth gap angles are mounted on a rotary drum at an  ond and fourth heads
HD2 and HD4 are the same. For angular spacing of [err], and a magnetictape
is wrap-  that reason, if the heads HD1, HD2, HD3 and HD4 are ped around
the rotary drum over a tape wrapping an-  made to track the recording
tracks, in the reproducing gle of substantially 180. In the recording mode
of  10  mode, by a so-called control pulse (CTL) tracking ser- such a VTR,
as shown in Figure 1 of the accompany-  vo system, there is no assurance
that the tracks TA1, ing drawings, recording tracks TA and TB are alter-
TB2, TA3 and TB4 recorded by the heads HD1, HD2, nately formed in dose
side-by-side relation on amag-  HD3and HD4 will be tracked bythe same heads
HDI, netic tape I by the pair of rotary magnetic heads HA  HD2, HD3 and HD4
during reproducing. In other and HB having different azimuth gap angles,
and   15  words, the tracking servo may lock onto a condition such tracks
extend obliquely across the tape 1. A re-  in which the rotary phase of the
drum 2 Is displaced cording track conforming to the standard format can
byan angularamountcorrespondingtotwotracks, so be formed by recording one
field of a video signal in  that, for example, the tracks TAI, TB2, TA3 and
TB4 each recording track.                            are tracked by the
heads HD3, HD4, HD1 and HD2, In orderto reduce the diameterof the rotary
drum   20  respectively, in that order. of thestandardVTRfor permitting
miniaturizing of the  In a CTL tracking servo system, a CTL signal VTR, it
has been previously proposed, as shown in  (control signal) of logic level
"Iff or "Of Is recorded In Figure 2 of the accompanying drawings, to mount
four  a track along a longitudinal edge of the magnetic tape rotary
magnetic heads, HDI, HD2, HD3 and HD4 on  and changes its logic level at
each track in accor- a rotary drum 2 with an equal angular distance of 900
25  dance with the recording azimuth gap angle at each between the heads,
and with the diameterofthe drum  track in accordance with the recording
azimuth gap 2 reduced to 2/3 the diameter of the rotary drum of the  angle
of the respective one of the tracks TAI, TB2, standard VTR. In this case,
the tape 1 Is wrapped  TA3 and TB4. In the reproducing mode, the CTL sig-
around the drum 2 with a tape wrapping angle of sub-  nal Is reproduced and
used as the basis for tracking- stantially 2700, as shown in full lines,
and the rotation-  30  control, so that the recording tracks are reproduced
al speed of the drum 2 Is increased to one and 1/2  by magnetic heads
having the same azimuth gap an- times the speed used in the case of the
2-head VTR.  gles. If the azimuth gap angles of the first and third
Moreover, in an 8mm VTR, the control pulse (CTL heads HDI and HD3 are a
positive angle (for exam-  pulse) is not recorded In a longitudinal track
along an pie, +70) and the azimuth gap angles of the second   35  edge of
the tape, so that it becomes impossible to se- and fourth heads HD2 and
HD4, which are located at  lect the reproducing heads on the basis of a
repro- angular spacings of 90 from the first and third heads  duced CTL
pulse. HDI and HD3, are a negative angle (for example, -7),  If a recording
track is reproduced by a magnetic each time the drum 2 rotates three times,
the heads  head differentfrom the magnetic head used to record HDI, HD2,
HD3 and HD4 sequentially scan four obli-  40  the track, variations in the
angles between the heads que recording tracks TA, TB, TA and TB thereby to
HDI, HD2, HDtand HD4 mounted on the drum 2 may form a track pattern having
the same format as Is  cause so-called head mounting angle interference in
shown In Figure 1.                               the reproduced picture,
that is, may cause reproduc- This will be described more fullywith
reference to  tion of a skewed picture. Figure 3 of the accompanying
drawings, in whicha re-  45  In this connection, If head mounting angles
012, cording track TAI is formed bythe first head HDI hav-  0234 03 and 94,
(Figure 2) between the heads HDI, Ing the azimuth gap angle of the HAhead;
a recording  HD2; HD3; HD3, HD4; and HD4, HDI, respectively, track TB2 is
formed by the second head HD2 having  contain head mounting angular errors
al, a2, aO and the azimuth gap angle of the HB head; a recording  u4, the
head mounting angles 012,023, ieand 04, may track TA3 is formed by the
third head HD3 having the  50  be respectively expressed by: azimuth gap
angle of the HA head; and a recording             912 = 90 o al  (1) track
TB4 is formed by the fourth head HD4 having             02& = 90 + a2  (2)
the azimuth gap angle of the HB head. These four              034 = 900 +
a3  (3) tracks TA1, TB2, TA3 and TB4, or four recording               041 =
90 + a4  (4) tracks corresponding thereto, are scanned by the   55  When
the tracks TAI, T82, TA3 and TB4 record- heads HD1, HD2, HD3 and HD4 once
each time the   ed by the heads HDI, HS2, HD3 and HD4 mounted drum 2 is
rotated three times.                   on the drum 2 with such mounting
angle errors al to When the recording pattern of Figure 3 with the  a4 are
respectively reproduced by the same heads, 2    3                   EP 0
257 974 B1                4 



the periods of the horizontal synchronizing signals  first, second, third
and fourth magnetic heads of contained In the reproduced signals obtained
by    which said first and third heads each have a first azi- switching
from one to anotherof the heads HDI, HD2,  muth gap angle and said second
and fourth heads HD3, HD3 and HD4, In turn, are coincidentwith those  each
have a second azimuth gap angle; of the horizontal synchronizing signals
inserted dur-   5   a rotary drum on which said first, second, third and
ing recording. When each recording tracks is repro-  fourth heads are
mounted in the order stated with duced by the same recording head as was
used to   substantially equal angular spacings therebetween, form that
recording track, the apparatus is said to be  said first, second, third and
fourth heads being oper- operating in a head self-recording and/or
reproducing  ative, in a recording mode of the apparatus, for re- mode, and
the so-called head mounting angle inter-  lo  cording Information on a
recording medium in first, ference or skewing will not appear in the
reproduced  second, third and fourth recording tracks, respective- picture.
ly, so as to change azimuth gap angles from track to However, if the
recording tracks are reproduced  track; by heads different from the
recording heads used to  said magnetic heads being operative, in a
reproduc- form the respective recording tracks, when the repro-  15  Ing
mode of the apparatus, for reproducing said infor- ducing heads are
switched , the periods of the hod-  matlon from said recording tracks;
zontal synchronizing signals contained In the repro-  first switching means
operative In said reproducing duced signals are displaced by amounts
correspond-  mode for switching between outputs of said first and Ing to
the respective ones of the head mounting angle  third magnetic heads;
errors cO to a4. As a result, as shown in Figure 4 of  20  second switching
means operative in said reproduc- the accompanying drawings, when the
reproduced    ing mode for switching between outputs of said sec- picture
or image includes a straight line 5A, forexam-  ond and fourth magnetic
heads; pie, extending in the vertical direction of a picture  third
switching means for switching outputs from said screen 4, the occurrence of
so called head mounting  firstand second switching means in synchronism
with angle interference causes a skewed picture in which   25  rotation of
said rotary drum; the portions of the reproduced picture at opposite  means
for generating a phase indicating pulse at sides of the straight line 5Aare
expanded laterally, as  each revolution of said drum and a pulse derived
from shown by a dashed line 5B1 or 5B2.                 said phase
Indicating pulse by dividing It by three to In the reproducing circuit of
the known VTR, the    I  provide a pulse for each three revolutions of said
horizontal synchronizing signal contained In the re-  3o  drum; and
produced signal is automatic frequency control (AFC)  switching control
means for generating control sig- controlled thereby to attempt to match
its period with  nals for said first, second and third switching means that
of predetermined reference synchronizing signal.  on the basis of a rotary
phase of said rotary drum; However, in the reproducing mode, each time the
said magnetic tape being wrapped about said rotary heads are switched the
period of the reproduced hor-  35  drum with a wrap angle of at least 270;
izontal synchronizing signal may nevertheless be dis-  characterized by:
placed for the lock-In time of the AFC loop. In other E    means operative
in said recording mode for superim- words, as shown in Figure 4, the AFC
control opera-  posing first, second, third and fourth pilot signals hav-
tion is not so effective at the upper portion of the pic-  ing respective
different frequencies on said Informa- ture screen 4, so that skewing of
the picture occurs  4o  tlon recorded by said first, second, third and
fourth at such upper portion.                             heads,
respectively; Moreover, when the recording track formed by a  means for
extracting said tracking pilot signals from head is not reproduced by the
same head, In addition  reproduced signals obtained from said magnetic to
the above-described skewing of the picture, flicker  heads through said
third switching means; may appear on the reproduced picture, for example,
45  selector means for selecting, in dependence on con- due to uneven
rotation in each revolution of a motor,  trol signals from said switching
control means, a ref- uneven amplitude of the head output, and scattering
erence pilot signal from among four reference pilot or variations of the
frequency characteristics of the  signals generated with frequencies the
same as several heads.                                     those of said
first, second, third and fourth pilot sig- French patent specification
FR-A-2 536 619 (GB-  so  nals, respectively; A-2 132403) discloses a
recordinglreproducing appa-  tracking error detecting means for producing a
track- ratus having the features of the pre-characterizing  ing error
signal by comparing a pilot signal extracted part of claim 1.
Four-frequency automatic track fol-  from the reproduced signal obtained
through said lowing is disclosed in our European patent specifica-  third
switching means with the selected reference pl- tion EP-A2-0 089 816.
5s  lot signal; In order to overcome the above mentioned dies-  means
responsive to said tracking error signal for advantages the present
invention provides a video re-  causing said first, second, third and
fourth magnetic cording and/or reproducing apparatus comprising:   heads,
in said reproducing mode, to track the record- 3    5
EPP0257974B1                   8 ing tracks in which the information and
superimposed  connected through rotary transformers RTI, RT2, 



pilot signals were recorded by said first, second, third  RT3 and RT4 to
rotary magnetic heads HDI, HD2, and fourth magnetic heads, respectively, in
said re-  HD3 and HD4, respectively. cording mode; and
In the recording mode ofthe apparatus 11, the re- means for generating a
plurality of clock pulses at re-   5   cording and/or reproducing circuit
12 superimposes spective angular displacements of said drum during  pilot
signals PLI, PL2, Pi3 and Pi4 having frequen- ,,  each revolution thereof,
cies fl, f2, f3 and f4, respectively, upon video signals said switching
control means generating control sig-  recorded in the recording tracks
TAI, TB2, TA3 and nals for controlling said means for superimposing  TB4
(Figure 8) by the heads HD1, HD2, HD3 and said pilot signals in response to
predetermined   io   HD4, respectively, with each track having one field of
counts of said clock pulses with respect to the pulse  the video signal
recorded therein. In the reproducing derived from said phase indicating
pulse.          mode, the heads HDI, HD2, HD3 and HD4 are con- The
invention will now be described byway of ex-  trolled properly to trace the
corresponding recording ample, with reference to the accompanying drawings,
tracks TAI, TB2, TA3 and TB4 by an automatic track- throughout which like
parts are referred to by like ref-  15  ing follow (ATF) processing circuit
13 employing the erences, and in which:
4-frequency ATF system. More particularly, the ATF Figure 1 Is a
diagrammatic representation of a re-  processing circuit 13 may employ a
4-frequency ATF cording pattern on a magnetic tape;            system as
disclosed in detail in our European patent Figure 2 is a schematic plan
view of a rotary drum  specification EP-A-0 089 816. assembly in a video
signal recording and/or re-  20  In this embodiment, the frequencies fi,
f2, f3 and producing apparatus of a type towhich this inven-  f4 of the
pilot signals PL1, PL2, PL3 and PL4 are se- tion may advantageously be
applied;            lected such that the pilot signals recorded in adjacent
Figure 3 is a diagrammatic representation of the  tracks will have
frequency differences AfA and AfB recording pattern, and the relationship
between  given by: the magnetic heads and recording tracksformed   25  AfA
= Ifi - f21 = Jf3 - f41 = 16kHz  (5) thereby with the rotary drum assembly
of Figure  AfB = If2 - f3I = I f4 - fl I = 48 kHz  (8) 2;
Accordingly, upon reproduction, It Is possible to Figure 4 Is a
diagrammatic illustration of a video  detect, by the appearance of the
frequency differ- picture to which reference will be made In ex-  ence
AfAorAfB In the reproduced signal, whether the plalning so-called head
mounting angle interfer-  30  operative one of the heads HDI to HD4 is
displaced once;                                          in the rightward
or leftward direction (Figure 6) from Figure 5 is a block diagram of an
embodiment of  the desired tracking position. video signal recording and/or
reproducing appa-    Referring now to Figures 7A and 7B, in which va- ratus
according to the present invention;      riationsofa tracking errorsignal
SERars shown forva- Figure 6 is a diagrammatic view showing the pat-  35
rious displacements of a rotary magnetic head, for ex- tern of recording
tracks recorded on a magnetic  ample, the head HDI, from the recording
track TAI tape by the apparatus of Figure 5;             which was recorded
by thatsame head HDI, it will be Figure 7A Is an enlarged diagrammatic view
seen that, if the head HDI Is properly tracking the showing in greater
detail the track pattern of Fig-  track TAI, the cross-talk of the pilot
signals PL2 and ure 6 and the pilot signals recorded therein, and   40
PL4from the tracks TB2 and TB4 atthe left-hand side Figure 7B is a
corresponding graphic representa-  and the right-hand side of the track TAI
are balanced, tion of changes in a tracking error signal in an au-  so that
the tracking error signal SER becomes zero. tomatic track following system
and to which ref-  On the other hand, if the head HD1 is displaced right-
erences will be made In explaining a problem to  wardly from the centre of
the track TAI towards the be overcome by the embodiment of the present  45
adjacent recording track TB2 at the right-hand side of invention;
the track TAI, the cross-talk of the pilot signal PL2 Figure 8Ato 8F4 are
respective signal waveforms  from the recording track TB2 is increased, so
that the showing signals appearing at respective portions  magnitude of the
component having the frequency of the apparatus of Figure 5;
difference AfA is Increased on the basis of Equation Figure 9 is a block
diagram showing details of a   co  5. Thus, the magnitudeofthe tracking
errorsignal SER switching control circuit included in the apparatus  is
Increased In the negative direction as the head HDI of Figure 5; and
moves towards a position centred on the track TB2. Figures 1 OA to 101 are
respective signal wave-   If the head HDI Is further displaced towards the
forms to which reference will be made in explain-  right in Figure 7Afrom
the position at which the head Ing the operation of the circuit of Figure
9.  as   HDI Is centred with respect to the track TB2, the com- The
embodiment of video signal recording and/or  ponent of the pilot signal PL2
from the track TB2 Is reproducing apparatus 11 shown in Figure 5 compris-
decreased relative to the cross-talk component of the es a recording and/or
reproducing circuit 12 which is  pilot signal PL3 from the track TA3, so
that the mag- 4    7                  EP 0 257 974B1                 8
nitude of the tracking error signal SER is gradually de-  detecting pulse
PG (Figure 8B) which rises once dur- creased to zero.
ing each revolution of the drum 2 and a rotation fre- 



If the head HDI Is further displaced rightwardly  quency signal pulse FG
which corresponds to the ro- to a position atwhich the head HD1 is centred
with re-  tational speed of the drum 2. spet to the track TA3 adjoining the
track TB2, no sig-   c  The switching pulse SWP and the rotation detect-
nal component of the frequency differences AfA and  Ing pulse PG indicate
timings at which the heads AfB is produced. If the head HD1 is further
displaced  HD1, HD2, HD3 and H14 are switched in synchron- rightwardly, the
cross-talk signal component of the pi-  ism with the rotation of the drum
2. As illustrated in lot signal PL4 from the adjacent trackTB4 at the
right-  Figures 8A and 8B, the period TI of the switching hand side of the
track TA3 Is produced, so that the  so  pulse SWP which rises immediately
after the occur- tracking error signal SER is increased in the positive
rence of a rotation detecting pulse PG represents the direction. if the
head HDI is still further rightwardly  scanning period of the first head
HDI. Likewise, the displaced from the position at which the head HD1 is
subsequent periods T2, T3 and T4, In which the centred with respect to the
track TB4, the cross-talk  switching pulse SWP changes Its logic level
alter- of the pilot signal PL4 from the recording track TB4   15  nately,
correspond tothe periods in which thesecond, Is decreased, so that the
tracking error signal SER Is  third and fourth heads HD2, HD3 and HD4,
respec- gradually decreased to zero.                     tively, are
scanning the tape 1. When the head HDI is properly tracking the next  The
switching control circuit 21 produces, in re- track TAI adjacent to the
track TB4, no tracking error  sponse to the switching pulse SWP, a first
selecting signal SER IS produced.                      20  signal SELI
which changes its level In time with the As described above, if the heads
HDI, HD2, HD3  switching pulse SWP, as shown in Figure 8C1. The and HD4 are
properly tracking the corresponding  switching control circuit 21 also
produces a second tracks TAI, TB2, TA3 and TB4, respectively, or the
selecting signal SEL2 shown in Figure 8C2, and track-displacement is 0,
4TP, 8TP, ..., (where TP is  which resultsfromfrequency-dividing the
firstselect- the width of each track), ..., a stable tracking condi-  25
Ing signal SELI by two. The first and second select- tion can be
maintained. If, on the other hand, the  ing signals SELI and SEL2 are both
supplied to a pilot track-displacement is 2TP, 6TP, ..., for example, the
signal selecting circuit 22. head HD1 Is centredwith respectto the
trackTA3, the  The pilot signal selecting circuit 22 selects, dur- tracking
servo system Is in an unstable oscillation  Ing each of the periods TI, T2,
T3 and T4, a respective condition. In the apparatus 11, this unstable
oscilla-  30  one of the pilot signals PLI, PL2, PL3 and PL4 of fre- tion
condition is avoided, that is, the heads are con-  quencies fl, f2, f3 and
f4 derived from a pilot signal trolled by using a pilot detecting circuit
to just track  generating circuit 23 on the basis of the first and sec- the
corresponding recording tracks atstable positions  ond selecting signals
SEL1 and SEL2, and supplies corresponding to track-displaced amounts 0,
4TP,  the selected pilot signal as a reference pilot signal 8TP, ...
35  RPL (Figure 8D). Consequently, the head HDI is made properly to   In
the recording mode, the switching control cir- trackonly the corresponding
track TAI In accordance  cuit 21 supplies recording control or gating
signals with the ATF servo operation of the ATF processing  SRcl, Sp= and
SRC4 (Figures 8F1, 8F2, 8F3 and 8F4) circuit 13. The other heads HD2, HD3
and HD4 are  to gated recording amplifying circuits RECI, REC2, similarly
made properly to track only the correspond-  40  REC3 and REC4,
respectively. As shown in Figures ing tracks TB2, TA3 and TB4 respectively.
As a result,  8F1, 8F2, 8F3 and 8F4, the recording control or gat- when the
heads HD1, HD2, HD3 and HD4 scan the     ing signals SRC1. SRC22, Sp and
SwA are concurrent tape I in the reproducing mode, the heads HD1, HD2,
with, and have pulse widths which are slightly wider HD3 and HD4 are
servo-controlled so as properly to  than the head scanning periods T1, T2,
T3 and T4, re- track the corresponding tracks TAI, TB2, TA3 and   45
spectively. TB4, respectively.                                   The gated
recording ampliflying circuits RECI, The recording and/or reproducing
circuit 12 Is ar-  REC2, REC3 and REC4 supply recording signals ranged so
as to perform the 4-frequency tracking
VDI,VD2,VD3andVD4throughrotarytransformers control on the basis of the
above operating principle.  RTI, RT2, RT3 and RT4 to the heads HD1, HD2,
HD3 The arrangement and operation of the recording  5o  and HD4,
respectively, during the intervals when the and/or reproducing circuit 12
will now be described  respective heads are scanning tracks on the tape 1.
with reference to Figure 5, in which aswitching control  The recording
signals VDI, VD2, VD3 and VD4 in- circuit 21 Is shown to receive a
switching pulse SWP  dude the corresponding pilot signals P11, PL2, PL3
(Figure BA) which changes its logic level between OL  and PL4 superimposed
upon information signals, (low level) and "HI (high level) each time the
drum 2   5s  such as, composite video signals VD, each of which is rotated
to a position atwhich one of the heads HD1,  is formed of a luminance
signal, a chrominance signal HD2, HD3 and HD4 starts scanning the tape 1.
The  and an audio frequency modulated (FM) signal. switching control
circuit 21 further receives a rotation  Accordingly, the heads HDI, HD2,
HD3 and HD4 5    9                  'EP 0 257 974 B1                10
record, in the tracks TAI, TB2, TA3 and TB4, respeo-  signal components of
the pilot signals PLI, PL2, PL3 tively, the video signals and the pilot
signals PL1,  and PL4 recorded in the tracks TAI, TA2, TA3 and PL2, PL3 and
PL4, respectively, as earlier described  TA4, respectively, as already
described in connection 



in connection with Figure S.                      with Figures 7Aand 7B.
Thefrequenciesfi, f2, f3 and In the reproducing mode, the switching control
e   f4 of the pilot signals PLI, PL2, PL3 and PL4 are se- circuit 21
generates first and second switching sig-  lected to be sufficiently low so
that the pilot signals nals SWI and SW2 and supplies them to switching
PLI, PL2, PL3 and PL4 are extracted or passed by circuits WI and W2. The
first switching signals SWI  the low-pass flIter24 asa reproduced
pilotsignal PPL (Figure 8EI) is formed by frequency-dividing the   and
supplied to a multiplying circuit MUL. switching pulse SWP by two, and the
second switch-  10  The reference pilot signal RPL from the pilot sig- ing
signal SW2 is formed by delaying the phase of the  nal selecting circuit 22
is also supplied to the multiply- first switching signals SWI by a delay
corresponding  Ing circuit MUL which produces a multiplied output to the
scanning period TI, as shown in Figure 8E2.  signal SMUL, converts it to DC
level signals, and com- The switching circuitW1 receives reproduced sig-
pares these DC level signals SER (Figure 7B) indicat- nals SPBj and SpB3
from the first and third heads HD1   15  ing the right or left displacement
of the rotary magnet- and HD3 having the positive azimuth gap angles,   ic
head. The tracking error signal SER is supplied to a through playback
amplifying circuits PBI and PB3,  capstan servo circuit 25 which controls
the rotational respectively. The switching circuitWI supplies the re-
speed of a capstan motor 26 in that the tracking error produced signal SpB
to a switching circuit W3 when  signal SER becomes zero. Thus, a rotary
magnetic the first switching signal SW1 is high "H". Conversely,  20  head
is made properly to track the corresponding re- switching circuit WI
supplies the reproduced signal  cording track. SpB3 to the switching
circuit W3 when signal SWI is   With the arrangement described above, in
the re- low wl_".                                          cording mode of
the recording and/or reproducing cir- In like manner, the switching circuit
W2 receives  cult 12, the recording amplifying circuits RECI, reproduced
signals SpB2 and SpB4 from the second   25   REC2, REC3 and REC4 are
sequentially operated by and fourth heads HD2 and HD4 having the negative
the recording control signals SRc1 (Figure 8F1), SRC2 azimuth gap angles,
through playback amplifying cir-  (Figure 8F2), SR08 (Figure 8F3) and SwA
(Figure 8F4) cuits PB2 and PB4, respectively. The switching circuit  during
the scanning periods T1, T2, T3 and T4, re- W2 supplies the reproduced
signal SpB2 to the switch-  spectively, in response to the switching pulse
SWP ing circuitW3 when the second switching signal SW2   3o  (Figure 8A)
Indicative of the rotary phase of the drum (Figure 8E2) i high 'HI, while
the reproduced signal  2 and the rotation detecting pulse PG (Figure 8B).
In Sm4y is supplied to the switching circultW3when sig-  consequence of the
foregoing, the recording signals nal SW2 is low 'L.
VDI, VD2, VD3 and VD4, with the pilot signals PLI, The switching pulse SWP
(Figure 8A) is supplied  PL2, PL3 and PL4 (Figure 80) respectively superim-
to the switching circuit W3 as a switching signal,  35  posed thereon, are
sequentially recorded in the whereby the first and third reproduced signals
Spa,  tracks TAI, TA2, TA3 and TA4 on the tape 1 by the and SpBa supplied
from the first switching circuit WI  heads HDI, HD2, HD3 and HD4,
respectively, with to the switching circuit W3 during the head scanning
each such track having a different azimuth gap angle periods TI and T3,
respectively, In each of which the  from the adjacent tracks. switching
pulse SWP is high "HU, are supplied through   4o  Thus, as described and
shown in Figure 6, the the switching circuit W3 as portions of a reproduced
tracks TAI, TA2, TA3 and TAX are sequentially re- video signal VIDEO.
corded in the form of a recording pattern with no On the other hand, the
switching circuits W3   guardbands by the heads HDI, HD2, HD3 and HD4,
passes, as other portions of the reproduced video sig-  which recording
pattern satisfies the standard tape nal VIDEO, the reproduced video signals
Spuy and   45  format. Sps4yfrom the second switching circuitW2 during the
When the thus recorded tape I is reproduced, the head scanning periods T2
and T4 In which the switch-  switching circuits WI, W2 and W3 in the
recording Ing pulse SWP is low 'L".                          and/or
reproducing circuit 12 are respectively switch- As a result, the reproduced
signals SpBj, SpB2,  ed by the switching signals SWI (Figure 8El), SW2 Siam
and Spa obtained from the first, second, third  so  (Figure 8E2) and SWP
(Figure 8A) so that the switch- and fourth heads HDI, HD2, HD3 and HD4,
respec-    ing circuit W3 permits the reproduced signals Spea, tively,
during the scanning periods TI, T2, T3 and T4  Sp, Spa and SPB4 reproduced
by the heads HDI, are sequentiallysupplied through the switching circuit
HD2, HD3 and HD4 during the scanning periods TI, W3 as the reproduced video
signal VIDEO. Such re-  T2, T3 and T4, respectively to be supplied there-
produced video signal VIDEO is supplied to a video  5u  through in sequence
as the reproduced video signal processor circuit (not shown) and also to a
low-pass  VIDEO. filter 24.                                            If
the heads HD1, HD2, HD3 and HD4 are dis- The reproduced video signal VIDEO
contains the  placed from the positions at which they properly track 6
11                 EP 0 257 974 B1                 12 the corresponding
tracks TA1, TB2, TA3 and TB4 be-  provided a single magnet MG which
generates one cause the rotary phase of the drum 2 is displaced rel-
magneticflux In the coil of afixed head PG' each time ative to the tape 1,
theATF processing circuit 13 gen-  the motor DM rotates the drum 2 and the
disc R erates the corresponding tracking error signal SER  through a single
revolution. A relatively large number, 



which, in the capstan servo circuit 25, suitably con-   5   for examples
thirty-six magnets (not shown) are trots the capstan motor 26 to cause the
heads HDI,  equally angularly spaced on the disc R so as to gen- HD2, HD3
and HD4 properly to track the correspond-  erate thirty-six magnetic fluxes
in a fixed head FG' ing tracks TA1, TB2, TA3 and TB4, respectively.   each
time the motor DM rotates the disc R through If the first head HD1 scans
any one of the tracks  one revolution. In practice, a large number of mag-
TB2, TA3 and TB4, that is, any track except the track   10  nets may be
provided on the disc R for cooperation TA1 on which the pilotsignal PLI is
recorded, the ATF  with the head FG, thereby to increase the frequency
processing circuit 13 generates the tracking error sig-  of the resulting
pulse signal. The head PG' and the nal SER which causes a change in the
speed at which  head FG' produce the pulse signals PG and FG (Fig- the tape
I Is driven so that the head HDI again prop-  ures 10A and 10B). The pulse
PG indicates the refer- erly tracks the track TAI.                   15
ence rotary phase of the drum 2, whereas the pulse In like manner, tracking
error signals SER are se-  FG becomes a clock pulse corresponding in
frequen- quentially supplied for the second, third and fourth  cy to the
rotational speed of motor DM and is used in heads HD2, HD3 and HD4 which
are thereby made     the succeeding circuit. properly to track the
corresponding tracks TB2, TA3  The pulse PG is supplied to a counter 100,
in and TB4 on which the corresponding pilot signals  20
whichitiscounteddownordividedbythreetoprovide PL2, PL3 and PL4 are
recorded.                    a pulse 113 PG (Figure 1OC). The pulse 113 PG
isgen- By reason of the circuitry described above, even  erated each time
the drum 2 turns through three rev- if errors occur in the angular
distances between the  olutions. The pulse 113 PG from the counter 100 is
heads HDI, HD2, HD3 and HD4 mounted on the drum   supplied to an input
terminal PS of a presettable 2, the AFTtracking servo is effected so that,
in the re-  25  counter 101. The counter 101 is preset to zero each
producing mode, the heads HDI, HD2, HD3 and HD4   time It receives the
pulse 1/3 PG at the Input terminal are always made properly to track the
tracks TAI,  PS. The presettable counter 101 receives the pulse TB2, TA3
and TB4, respectively, that were recorded  FG' at Its clock terminal C and
generates the pulses by the corresponding heads HDI, HD2, HD3 and      SWP
and SEL1 (Figure 10D). The pulses SWP and HD4. Thus, it becomes Impossible
to prevent a   3o   SELl rise at the arrival of the first pulse PGjust
after skewed picture from appearing on the picture screen  the presettable
counter 101 Is resettozero, fall at the 4 (Figure 4) in response to the
reproduced video sig-  arrival of the tenth pulse FG, and then rise again
atthe nal VIDEO.                                        arrival of the
nineteenth pulse FG from the first pulse Although the first and third heads
HDI and HD3  FG to the counter 101. As shown in Figure IOD, such record the
video signals at the same positive azimuth  35  configuration of the pulses
SWP and SELI is repeat- gap angle, even if the third head HD3 scans the
track  ed. The pulses SWP and SEL1, which correspond to TA1,as shown in
dash-lines in Figure 7A, and thereby  the similarly Identified signals
shown in Figure 8A picks up the pilotsignal PLI recorded In the track TAI
and Figure 8C1, Indicate the times at which the heads by the first head
HDI, the tracking error signal SER  HDI to HD4 are sequentially used or
made operative generated during the scanning period T3 of the third  40  in
the recording and/or reproducing modes. The head HD3 indicates the scanning
of a track displaced  switching pulse SWP i supplied to a dock terminal C
by the width of two tracks from the desired scanning  of a D-type flip-flop
circuit 102 which thereby gener- position with the result that it becomes
possible effec-  ates an output at the leading or trailing edge of the
tively to avoid stable tracking of the track TAI by the  switching pulse
SWP. Thus, the flip-flop circuit 102 head HD3.
45  generates, at Its output terminal Q, pilotsignal select- Similarly, the
first head HDI can be prevented  ing and head selecting pulses or signals
SEL2 and from stably tracking the track TA3, and the second  SWI (Figure
10E and Figures 8C2 and 8EI). More- head HD2, or the fourth head HD4, can
be prevented  over, the pulse 1)3 PG is supplied to a reset terminal from
stably tracking the track TB4 (or the track TB2,  R of the flip-flop
circuit 102, whereby the phases of respectively, having the same azimuth
gap angle.    5o  the pulses SELl are employed forselecting one ofthe An
arrangement of the switching control circuit21  pilot signals PLI to PL4.
The switching pulse SWP is that may be used in the recording and/or
reproducing  inverted by an inverter 103 into the pulse SWP (Fig- circuit
12 (FIgure 5) will be described more fully with  ure IOF). The inverted SWP
is supplied to a clock ter- reference to Figure 9.
minal C of a D-type flip-flop circuit 104. Since the In Figure 9, the drum
2 on which the four heads  5s   pulse 1/3 PG Is supplied to a reset
terminal R of the HDI to HD4 are mounted is shown to be rotated by a
flip-flop circuit 104, an output pulse SW2 (Figure shaft S of a motor DM,
and a rotary disc R is attached  I OG) synchronized with the pulse 1/3 PG
can be pro- to the motor shaft S. On the rotary disc R, there are  duced at
the output terminal 0 of the flip-flop circuit 7    13                 EP 0
257 974 B1                 14 104. The pulse SW2 and the pulse SWI serve as
the  VTR (corresponding to what may be called an 8mm head switching pulses
of Figures 8E2 and 8EI and of  VTR) having a format In which, as shown by a
dashed Figures IOG and I0E.                              l line in Figure
2, the wrapping angle of the tape 1 Moreover, the pulse 113 PG is supplied
to a preset  around the drum 2 Is extended to more than 2700, and input
terminal PS of a presettable counter 105, and   5   in which a pulse code
modulated audio signal with its 



the pulse FG is supplied to a clock terminal Cthereof.  time base
compressed Is recorded in each oblique .   Accordingly, the counter 105 is
preset to "000000 by  track on the tape I over an angular range of Op,0
(for each pulse 1/3 PG, and then counts the pulse FG se-  example, about
450) which is the angle by which the quentially until It generates a 6-bit
parallel output. The  wrapping angle exceeds 2700. output from the counter
105 is supplied to encoders  so  While the invention has been described as
ap- 106 to 109. The encoder 109 generates the pulse   plied to a VTR, the
present invention Is not limited to SRc1 (Figure 1 OH) which rises when the
counter 105  a VTR but can be applied to a wide variety of informa- counts
the thirty-sixth pulse FG, or is set to I100100"  tion recording and/or
reproducing apparatus for re- in the binary code notation, and which falls
when the  cording and/or reproducing information containing a presettable
counter 105 counts the eleventh pulse  15  predetermined timing signal,
such as, a horizontal FG or is set to "OOlOil".
synchronizing signal. The encoder 107 generates the pulse SR= (Fig-
Byway of summary, it will be seen that, in accor- ures 101) which rises
when the counter 105 counts the  dance with this Invention, when the
recording tracks ninth pulse FG, or the counter 105 is setto "001001",  are
formed on the magnetic tape so as to have a re- and which falls when the
counter 105 counts the   20  cording pattern characteristic of the
so-called double twentieth pulse FG, or the counter 107 is set to  azimuth
4-head system In which four rotary magnetic "010001". SImilarly, the
encoders 108 and 106 gen-  heads are used and the azimuth gap angles of the
ro- erate the pulses SRCs and Sw4, respectively, which  tary magnetic heads
are changed alternately, the ro- rise, or attain logic level "H", when the
counter 105  tary magnetic heads are made properly to track the counts the
eighteenth pulse FG and twenty-ninth  25  recording tracks In the
reproducing mode of a 4-fre- pulse FG, respectively, and which fall when
the coun-  quencyATF tracking system In such afashion thatthe ter 105
counts the twenty-seventh pulse FG and the  several recording tracks are
reproduced by the same first pulse FG, respectively. The pulses SRc1 and
SRW  rotary magnetic heads as were used for recording in are respectively
supplied to the recording amplifiers  the respective tracks. For this
reason, even when an RECI toREC4asthegatingsignalsforcontrollingre-  30
error occurs in the angular distances between the cording as described
before.                      four rotary magnetic heads mounted on the
rotary The switching control circuit 21 is not limited to  drum, it is
possible to prevent disturbance of the per- the circuit arrangement
described above but may be  lod of the timing signal or horizontal
synchronizing modified or replaced by, for example, a microcomput-  signal
upon switching from one to another of the re- ercontrolled In accordance
with a program to produce  35  producing rotary magnetic heads. Thus, it Is
easily input and output signals similar to those described  possible to
realize a video signal recording and/or re- above.
producing apparatus which can reproduce the Infor- While the video signal
has been described above  matlon recorded with high definition. as being
recorded and reproduced byfourrotarymag- netic heads HDI and HD4, it Is to
be appreciated that  40 a tape recorded by an 8mm VTR, for example, of the
Claims 2-head type now available on the market, can be re- produced by a
4-head VrR utilizing the described re-  1. A video recording and/or
reproducing apparatus producing circuit. The foregoing is made possible by
comprising: first, second, third and fourth mag- the fact that the
recording pattern of the signals re-  45  netic heads (HDI, HD2, HD3, HD4)
of which said corded on the magnetic tape by the embodiment has    first
and third heads (HD1, HD3) each have afirst sufficient compatibility with
the recording pattern of  azimuth gap angle and said second and fourth the
signals recorded by an 8mm VTR of 2-head type.    heads (HD2, HD4) each
have a second azimuth While the invention has been specifically descri-
gap angle; bed as applied to a VTR having the format in which  so  a rotary
drum (2) on which said first, second, third the video signal is recorded in
the recording tracks  and fourth heads (HD1, HD2, HD3, HD4) are TAI to TB4
formed by scanning the tape I wrapped      mounted in the order stated with
substantially around the drum 2 with a wrap angle of substantially  equal
angular spacings therebetween, said first, 2700 by means of the heads HDI
to HD4 extending      second, third and fourth heads (H1D1, HD2, HD3, over
an angular range of 2700 on the drum, the inven-  s5  HD4) being operative,
In a recording mode of the tion is not limited to such a VTR but may be
applied  apparatus, for recording Information (VIDEO) on to VTRs having
various other formats.                 a magnetic tape (1) in first,
second, third and For example, the invention can be applied to a    fourth
recording tracks (TAl, TA2, TA3, TA4), re- Q    13                 EP 0 257
974 B1                14 *  C  L  M S   * 104. The pulse SW2 and the pulse
SWI serve as the  VTR (corresponding to what may be called an 8mm head
switching pulses of Figures 8E2 and 8E1 and of  VTR) having a format in
which, as shown by a dashed Figures 10G and 10E.
line in Figure 2, the wrapping angle of the tape I Moreover, the pulse 113
PG is supplied to a preset  around the drum 2 is extended to more than
2700, and input terminal PS of a presettable counter 105, and   5   in
which a pulse code modulated audio signal with its 



the pulse FG is supplied to a clock terminal C thereof.  time base
compressed is recorded in each oblique Accordingly, the counter 105 is
preset to "000000" by  track on the tape I over an angular range of Op,
(for each pulse 1/3 PG, and then counts the pulse FG se-  example, about
450) which is the angle by which the quentially until itgenerates a 6-bit
parallel output. The  wrapping angle exceeds 2700. output from the counter
105 is supplied to encoders  io  While the invention has been described as
ap- 106 to 109. The encoder 109 generates the pulse  plied to a VTR, the
present invention is not limited to SRc (Figure 10H) which rises when the
counter 105  a VTR but can be applied to a wide variety of informa- counts
the thirty-sixth pulse FG, or is set to "1001000  tion recording and/or
reproducing apparatus for re- in the binary code notation, and which falls
when the  cording and/or reproducing information containing a presettable
counter 105 counts the eleventh pulse  f5  predetermined timing signal,
such as, a horizontal FG or is set to "001011".
synchronizing signal. The encoder 107 generates the pulse SRC2 (Fig-    By
way of summary, it will be seen that, in accor- ures 101) which rises when
the counter 105 counts the  dance with this invention, when the recording
tracks ninth pulse FG, or the counter 105 is set to "001001",  are formed
on the magnetic tape so as to have a re- and which falls when the counter
105 counts the  20  cording pattern characteristic of theso-called double
twentieth pulse FG, or the counter 107 is set to  azimuth 4-head system in
which four rotary magnetic "010001". Similarly, the encoders 108 and 106
gen-  heads are used and the azimuth gap angles of the ro- erate the pulses
SRc3 and SRC4, respectively, which  tary magnetic heads are changed
alternately, the ro- rise, or attain logic level mH", when the counter 105
tary magnetic heads are made properly to track the counts the eighteenth
pulse FG and twenty-ninth  25  recording tracks in the reproducing mode of
a 4-fre- pulse FG, respectively, and which fall when the coun-  quencyATF
tracking system in such a fashion that the ter 105 counts the
twenty-seventh pulse FG and the  several recording tracks are reproduced by
the same first pulse FG, respectively. The pulses SRcI and SR04  rotary
magnetic heads as were used for recording in are respectively supplied to
the recording amplifiers  the respective tracks. For this reason, even when
an REC1 to REC4 as the gatingsignals for controlling re-  so  error occurs
In the angular distances between the cording as described before.
four rotary magnetic heads mounted on the rotary The switching control
circuit 21 is not limited to  drum, it is possible to prevent disturbance
of the per- the circuit arrangement described above but may be  iod of the
timing signal or horizontal synchronizing modified or replaced by, for
example, a microcomput-  signal upon switching from one to another of the
re- ercontrolled in accordance with a program to produce  35  producing
rotary magnetic heads. Thus, it is easily input and output signals similar
to those described  possible to realize a video signal recording and/or re-
above.                                            producing apparatus which
can reproduce the infor- While the video signal has been described above
mation recorded with high definition. as being recorded and reproduced by
four rotary mag- netic heads HDI and HD4, it is to be appreciated that  40
a tape recorded by an 8mm VTR, for example, of the  Claims 2-head type now
available on the market, can be re- produced by a 4-head VTR utilizing the
described re-  1. A video recording and/or reproducing apparatus producing
circuit. The foregoing is made possible by  comprising: first, second,
third and fourth mag- the fact that the recording pattern of the signals
re-  45  netic heads (HDI, HD2, HD3, HD4) of which said corded on the
magnetic tape by the embodiment has    first and third heads (HD1, HD3)
each have afirst sufficient compatibility with the recording pattern of
azimuth gap angle and said second and fourth the signals recorded by an 8mm
VTR of 2-head type.   heads (HD2, HD4) each have a second azimuth While the
invention has been specifically descri-  gap angle; bed as applied to a VTR
having the format In which  co  a rotary drum (2) on which said first,
second, third the video signal is recorded in the recording tracks  and
fourth heads (HDI, HD2, HD3, HD4) are TAI to TB4 formed by scanning the
tape 1 wrapped     mounted in the order stated with substantially around
the drum 2 with a wrap angle of substantially  equal angular spacings
therebetween, said first, 2700 by means of the heads HD1 to HD4 extending
second, third and fourth heads (HD1, HD2, HD3, over an angular range of
2700 on the drum, the inven-  5C  HD4) being operative, In a recording mode
of the tion is not limited to such a VTR but may be applied  apparatus, for
recording information (VIDEO) on to VTRs having various other formats.
a magnetic tape (1) In first, second, third and For example, the invention
can be applied to a   fourth recording tracks (TA1, TA2, TA3, TA4), re- 8
15                  EP 0 257 974 B1                 16 *  C   L   M   S  *
spectively, so as to change azimuth gap angles     superimposed pilot
signals (PL1, PL2, PL3, PL4) from track to track;
were recorded by said first, second, third and said magnetic heads (HD1,
HD2, HD3, HD4) be-       fourth magnetic heads (HD1, HD2, HD3, HD4), ing
operative, in a reproducing mode of the appa-  respectively, in said
recording mode; and ratus, for reproducing said information (VIDEO)   5
means (FG') for generating a plurality of dock 



from said recording tracks (TAI, TA2, TA3, TA4);   pulses (FG) at
respective angular displacements first switching means (WI) operative in
said re-   of said drum (2) during each revolution thereof, producing
modefor switching between outputs of     said switching control means (21)
generating said first and third magnetic heads (HDl, HD3);    control
signals for controlling said means for su- second switching means (W2)
operative in said  lo  perimposIng said pilot signals in response to pre-
reproducing mode for switching between outputs     determined counts of
said dock pulses with re- of said second and fourth magnetic heads (HD2,
spect to the pulse (113 PG) derived from said HD4);
phase Indicating pulse (PG). third switching means (W3) for switching
outputs from said first and second switching means (WI,  15  2. Apparatus
according to claim 1 wherein said W2) In synchronism with rotation of said
rotary    switching control means (21) includes a first drum (2);
counter (100) receiving said phase indicating means (PG') for generating a
phase Indicating      pulse (PG) and dividing the latter by three and pulse
(PG) ateach revolution of said drum (2) and  presettable counter means
(101) preset to zero a pulse (1/3 PG) derived from said phase indlcat-  20
by said pulse (1/3 PG) for each three revolutions ing pulse (PG) by
dividing it by three to provide a  and being operative to count said clock
pulses pulse for each three revolutions of said drum; and  (FG) to provide
a head switching signal (SWP) switching control means (21) for generating
con-   which changes its level as each of said magnetic trol signals (SWI,
SW2, SWP) for said first, see-  heads (HDI, HD2, HD3, HD4) commences scan-
ond and third switching means (WI, W2, W3) on   25  ning of a respective
recording track(TAI, TA2, the basisofa rotary phaseof said rotarydrum (2);
TA3, TA4) on said magnetic tape (1), said head said magnetic tape being
wrapped about said ro-    switching signal (SWP) being applied to said
third tary drum (2) with a wrap angle of at least 2700;  switching means
(W3) for controlling the latter, characterized by:
first and second D-type flip-flops (102, 104) for means (22, 23) operative
In said recording mode   3o  providing output pulses to control said first
and for superimposing first, second, third and fourth  second switching
means (WI, W2), respectively, pilot signals (PLI, PL2, PL3, PL4) having
respec-  said first D-type flip-flop (102) having a clock in- tive
different frequencies (fM, f2, f3, f4) on said in-  put receiving said head
switching signal (SWP), formation (VIDEO) recorded by saidfirst, second,
and Inverting means (103) through which said third and fourth heads (HDI,
HD2, HD3,-HD4),  35   second D-type flip-flop (104) receives said head
respectively;                                      switching signal (SWP)
at a dock Input thereof, means (24) for extracting said tracking pilot sig-
said first and second D-type flip-flops (102, 104) nals (PLI, PL2, PL3,
PL4) from reproduced sig-     having respective reset inputs receiving said
nals obtained from said magnetic heads (HD1,       pulse (113 PG) for each
three revolutions. HD2, HD3, HD4) through said third switching   40 means
(W3);                                     3. Apparatus according to claim 2
wherein said se- selector means (22) for selecting, In dependence   lector
means (22) receives said head switching on control signals from said
switching control     signal (SWP, SELl) and said output pulse (SEL2) means
(21), a reference pilot signal (RPL) from    from said first D-type
flip-flop (102) for selecting among fourreference pilotsignals generated
with  45  said reference pilot signal (RPL) on the basis frequencies the
same as those of said first, seo-  thereof. ond, third and fourth pilot
signals (PLI, PL2, PL3, PL4), respectively;                             4.
Apparatus according to any one of claims I to 3 tracking error detecting
means (13) for produc-    further comprising first, second, third and
fourth ing a tracking error signal (SER) by comparing a   6o  gated
amplifier means (RECI, REC2, REC3, pilot signal extracted from the
reproduced signal  REC4) connected to said first, second, third and
obtained through said third switching means (W3)   fourth magnetic heads
(HDI, HD2, HD3, HD4), with the selected reference pilot signal (RPL);
respectively, forsupplying said information (VID- means (25) responsive to
said tracking errorsig-   EO) and superimposed pilot signal (PLI, PL2, nal
for causing said first, second, third and fourth  55  PL3, PLA) thereto In
said recording mode; and magnetic heads (HDI, HD2, HD3, HD4), In said
wherein said switching control means (21) is op- reproducing mode, to track
the recording tracks    erative, In said recording mode, to provide first,
(TAI, TA2, TA3, TA4) in which the information and  second, third and fourth
gating signals (SRc1, 9    17                 EP 0 257 974 B1
18 * C   L  M   S* SRC2, SRC3. SRC43 to said first, second, third and  DEO)
auf einem Magnetband in einerersten bzw. fourth gated amplifiers (RECI,
REC2, REC3,        zweiten, dritten und vierten Aufzeichnungsspur REC4),
respectively, for ensuring that said first,  (TA1, TA2, TA3, TA4)
Azimuth-Spaltwinkel von second, third and fourth pilot signals (PL1, P12,
Spur zur Spur andern konnen; PL3, P14) are recorded bysald first, second,
third   5  wobei die Magnetkopfe (HDI, HD2, HD3, 



and fourth magnetic heads (HDI, HD2, HD3,         HD4) in einem
Wiedergabemodus des Gerats die HD4) respectively, in the recording tracks
(TA1,  Information (VIDEO) aus den Aufzelchnungsspu- TA2, TA3, TA4) scanned
thereby.                   ren (TAI, TA2, TA3, TA4) wiedergeben konnen;
einer ersten Schalteinrichtung (WI), die 5. Apparatus according tdclaim
4wherein said first,  io  im Wiedergabemodus zwischen Ausgangssigna-
second, third and fourth heads (HD1, HD2, HD3,    len des ersten und
dritten Magnetkopfs (HD1, HD4) scan first, second, third and fourth record-
HD3) umschalten kann; ing tracks (TAI, TA2, TA3, TA), respectively,
elner zwelten Schalteinrichtung (W2), die during each three successive
revolutions of said  im Wiedergabemodus zwischen Ausgangssigna- drum (2);
and wherein said switching control  15  len des zwelten und vierten
Magnetkopfs (HD2, means (21) includes further presettable counter   HD4)
umschalten kann; means (105) preset by said pulse (1)3 PG) for
einer dritten Schalteinrichtung (W3) zum each three revolutions of said
drum (2) and being  Umschalten von Ausgangesignalen der ersten operative to
count said clock pulse (FG), and en-  und zwelten Schalteinrichtung (WI,
W2) syn- coding means (106, 107, 108, 109) responsive to  20  chron mit
einer Rotation der Rotationstrommel predetermined counts of said
presettable counter  (2); means (105) for providing said gating signals
einer Einrichtung (PG') zum Erzeugen ei- (SRC1. SRC2, SRC, SpRC) to said
gated amplifier   nes Phasenanzeigelmpulses (PG) bel jeder Um- means (REC1,
REC2, REC3, REC43.                   drehung derTrommdl (2) und eines
Impulses (1/3 25      PG), der vom Phasenanzeigeimpuls (PG) durch 6.
Apparatus according to any one of the preceding   dessen Dividleren durch
drei hergeleitetwird, um claims wherein said magnetic tape (1) is wrapped
einen Impuls fOr eine jede dritte Umdrehung der about said rotary drum (2)
with a wrap angle sub-  Trommel zu liefern; und stantially exceeding 270,
and said information        einer Schaltsteuereinrichtung (21) zum (VIDEO)
recorded by each of said first, second,  30  Erzeugen von Sbtuersignalen
(SW1, SW2, SWP) third and fourth heads (HDI, HD2, HD3, HD4), re-  ffr die
erste, zweite und dritte Schaltelnrichtung spectively, Includes video
Information which is   (WI, W2, W3) auf der Grundiage einer Rotations-
supplied to the respective one of said recording  phase der
Rotationstrommel (2); tracks (TAI, TA2, TA3, TA4) corresponding to a
wobel das Magnetband um die Rotations- wrap angle of 2700 so that an over
scan portion   35  trommel (2) mit einem Umschlingungswinkel von remains in
each of said recording tracks          wenigstens 270 gewickelt ist; (TA1
,TA2, TA3, TA4) for receiving recorded audio      gekennzelchnet durch
Information (AUDIO).                                   Einrichtungen (22,
23), die Im Aufzeich- nungsmodus ain erstes bzw. zweites, drittes und 40
vlertes Pilotsignal (PLI, P12, PL3, P14), die ent- PatentansprOche
sprechende verschiedene Frequenzen (f1, f2, f3, f4) haben, auf der
Information (VIDEO) Gberla- 1. Videoaufzeichnungs- und/oderWiedergabegerat
gern k8nnen, die durch den ersten bzw. zwelten, mit:
dritten und vierten Kopf (HOD1, HD2, HD3, HD4) elnem ersten, zweiten,
dritten und vierten  45  aufgazeichnet ist; Magnetkopf (HD1, HD2, HD3,
HD4), von denen             eine Einrichtung (24) zum Extrahieren der erste
und dritte Kopf (HDI, HD3) jewells ei-  der Spurpilotsignale (PLI, PL2,
PL3, PL4) nen ersten Azimuth-Spaltwinkel und der zwelte     aus den
reproduzierten Signalen, die von den undvierte Kopf (HD2, HD4) jewells
einen zweiten   Magnetk8pfen (HDI, HD2, HD3, HD4) (iber die
Azimuth-Spaltwinkel besitzen;             50      dritte Schalteinrichtung
(W3) erhalten warden; einer Rotationstrommel (2), auf welcher
eine Auswahleinrichtung (22) zum Aus- der erste, zwelte, dfitte und vierte
Kopf (HDI,   wahlen in Abhingigkelt von Steuersignalen aus HD2, HD3, HD4)
in der Ordnung befestigt ist, die  den Schaltstsuermittein (21) eines
Referenzpi- im wesentlichen mit gleichen dazwlschen liegen-   lotsignals
(RPL) unter vier Referenzpilotsigna- den Winkelabstanden festgelegt lst,
wobel der er-  s5  len, das mit den gleichen Frequenzen wie die des ste,
zweite, dritte und vierte Kopf (HD1, HD2,    ersten, bzw. zweiten, dritten
und vierten Pilotal- HD3, HD4) In einem Aufzeichnungsmodus des
gnals (P11, PL2, P13, P14) erzeugt wurde; Gerits zum Aufzeichnen elner
Information (Vl-          eine Spurfehlerernittlungseinrichtung (13) 10
19                 EP 0 257 974 B1                 20 M    1111111 111111
DII 11111 111 * C   L  M   S zum Llefern sines Spurfehlersignals (SER)
durch   puls (SEL2) vom ersten D-Flipflop (102) zurAus- Vergleich sines vom
reproduzierten Signal extra-  wahl des Referenzpilotsignals (RPL) auf
dessen hierten Pilotsignals, des Ober die dritte Schalte-  Grundlage
empfingt. Inrichtung (W3) mit dem ausgewahiten Referenz- pilotsignal (RPL)
erhaltbn wurde;         6   4. Gerat nach einem derAnsprOche I bis 3,
dadurch 



sine Einrichtung (25), die aufdas Spurfoh-  gekennzelchnet, daB es weiter
eine erste bzw. lersignal antwortet, zurVeranlassung des ersten,  zwelte,
dritte und vierte torgesteuerte VerstArker- zweiten, dritton und vierten
Magnetkopfs (HD1,    einrichtung (REC1, REC2, REC3, REC4) auf- HD2, HD3,
HD4) im Wiedergabemodus, die Auf-       weist, die mit dem ersten bzw.
zweiten, dritten zeichnungsspuren (TA1, TA2, TA3, TA4), in de-  io  und
vierton Magnetkopf (HD1, HD2, HD3, HD4) nen die Information und die
Oberlagerungspilot-   verbunden ist, um die Information (VIDEO) und signale
(PLI, PL2, PL3, P14) durch den ersten     das Oberlagerte Pilotsignal (PL1,
PL., PL., PL4) bzw. zweiten, dritten und vierten Magnetkopf      im
Aufzeichnungsmodus dorthin zu liefern; und (HDI, HD2, HD3, HD4) im
Aufzeichnungsmodus        dac  die Schaltstbuereinrichtung (21) im Auf-
aufgezeichnet wurden, zu verfolgen; und   15      zelchnungsmodus ein
erstes bzw. zweites, drit- sine Einrichtung (FG') zum Erzeugen von     tea
und viertes Torsteuerungesignal (SRC1. SRC2 mehreren Taktimpulsen (FG) bei
entsprechen-       SRC3, SRC4) zum ersten bzw. zweitsn, dritten und den
Winkelversetzungen der Trommel (2) wah-       vierten torgesteuerten
Verstairker (REC1, REC2, rend jeder Umdrehung von Ihr;
REC3, REC4) liefern kann, um sicherzustellen, wobei die
Schaltsteuereinrichtung (21)  20   daB das erste bzw. zweibt, dritte und
vierte Pilot- Stuereignale erzeugt zum Steuern der Einrich-     signal
(PL1, PL2, PL3, PL4) durch den ersten tung zur Oberlagerung derpilotsignale
In Abhin-   bzw. zweiten, dritten und vierten Magnetkopf gigkelt von
vorgegebenen ZAhIwerten der Takt-     (HD1, HD2, HD3, HD4) In den
Aufzeichnungs- Impulse in bezug auf den Impuls (1/3 PG), der     spuren
(TA1, TA2, TA3, TA4) aufgezelchnet wird, vom Phasonanzeigeimpuls (PG)
hergeleitet wur-  25  die dadurch abgetastet werden. de. 5. Gerat nach
Anspruch 4, dadurch gekennzeich- 2. Gerat nach Anspruch 1, dadurch
gekennzelch-       not, daB der ersta bzw. zweite, dritte und vierte net,
daB die Schaltsteuereinrichtung (21) einen   Kopf (HD1, HD2, HD3, HD4) sine
ersta  bzw. ersten Zahler (100) aufweist, der den phasenan-  3o  zweite,
dritte und vierte Aufzelchnungsspur(TA1, zeogelmpuls (PG) empfangt und
diesen durch        TA2, TA3, TA) wahrend einer Jeden dritten auf- drei
tilt, und sine voreinstellbare ZAhlereinrich-  elnanderfolgenden Umdrehung
der Trommel (2) tung (101), dle dutch diesen Impuls (1/3 PG) fMr  abtastst;
und daB die Schaltsteuerelnrichtung eineJededritte Umdrehung auf Null
voreingesatllt  (21) welbtreine voreinstellbare Zlhlerelnrlchtung wird, und
welche die Taktimpulse (FG) zahlen   35  (105) aufweist, die durch den
Impuls (1/3 PG) fOr kann, urn en Kopfschaltsignal (SWP) zu liefern,   eine
jede dritto Umdrehung der Trommel (2) vor- das seinen Pegel andert,
wennjederder Magnet-     singestellt wird und die den Taktimpuls (FG) zah-
kopfe (HD1, HD2, HD3, HD4) mit einem Abtasten     len kann, und sine
Verachlusselungselnrichtung einer entsprechenden Aufzeichnungsspur (TAI,
(106, 107, 108, 109) zum Liefern von Torsteus- TA2, TA3, TA4) auf dem
Magnotband (1) beginnt,  40  rungaslgnalen (SR2, SRC, SRC SRCk zur torge-
daB des Kopfechaltsignal (SWP) an die drits       steuerten
Verstarkereinrichtung (REC1, REC2, Schaltbinrichtung (W3) zur Steuerung des
letzte-  REC3, REC4) aufgrund vorbestimmter Zahlwer- ren, ersten und
zweiten D-Flipflops (102, 104)    to dervoreinatellbaren Zahlereinrichtung
(105). angelegt wird, um Ausgangsimpulse zu liefern, um die erste bzw.
zweibt Schalteinrichtung (WI,  45  6. Gerat nach einem der vorhergehenden
AnsprO- W2) zusteuern, daBdas erste D-Flipflop (102)91-   che, dadurch
gekennzeichnet, dal das Magnet- non Taktbingang hat, der des
Kopfschaltsignal     band (1) urn die Rotationstrornmel (2) mit einem (SWP)
empfangt. und sine Invertereinrichtung      Umschllngungswinkel gewickelt
ist, der 270 we- (103), Ober die des zweite D-Flipflop (104) das   sentlich
Obersteigt, und dal die Information (VI- Kopfschaltsignal (SWP) an seinem
Taktbingang   50  DEO), die durch den ersten bzw. zweiten, dritten
empfangt, wobei das erstt und zweite D-Flipflop   und vierten Kopf (HDI,
HD2, HD3, HD4) aufge- (102, 104) entsprechende Reseteingange hat,
zeichnot wurde, sine Videoinformation enthflt, die die den Impuls (1/3 PG)
fOr sine jede dritte Urn-  zueinerentsprechendenderAufzelchnungsspuren
drehung empfangt.                                 (TA1, TA2, TA3, TA)
entsprechend einem Um- 55      schlingungswinkel von 2700 geliefert wird,
so daB 3. Gerat nach Anspruch 2, dadurch gekennzeich-       sin
Oberabtastbersich (Oventcanbereich) In jeder net, daB die
Auswahleinrichtung (22) des Kopf-    der Aufzeichnungsspuren (TAI, TA2,
TA3, TA4) schaltsignal (SWP, SELl) und den Ausgangsim-      zum Empfang
elner aufgezeichneten Audioinfor- 44    21                 EP 0 257974B1 Si
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tambour rotatif (2); ladite bands magn6tique etant enroulee autour dudit
tambour rotatif (2) avec un angle Revendlcatlons
d'enroulement d'au moins 2700; 5            caracterise par: 



1. Un appareil d'enregistrement et/ou de reproduc-         des moyens (22,
23) actifs dans ledit tion video comprenant : des premiere, seconds,
mode d'enregistrement, pour superposer des trolsieme et quatrieme tites
magn6tlques (HDI,    premier, second, trolsieme et quatrieme signaux HD2,
HD3, HD4), desquelles lesdites premiere et   pilotes (PLI, PL2, PL3, PL4)
ayant des frequen- trobsieme tetos (HDI, HD3) ont chacune un pre-  10  ces
differentes respectives (f1, f2, f3, f4) sur la- mier angle d'ouverture
d'azimut, et lesdites se-  dite information (VIDEO) enregistrde parlesdites
condo et quatribme totes (HD2, HD4), ont chacu-   premilre, seconds,
trolsieme et quatrieme ttes ne un second angle douverture d'azimut;
(HDI, HD2, HD3, HD4), respectivement; un tambour rotatif (2) sur lequel
lesdites        des moyens (24) pour extraire lesdits si- premiere,
seconds, troisieme tetes (HDI, HD2,  15  gnaux pilotes de suivi de plate
(PLI, PL2, PL3, HD3, HD4) sont monteos dans l'ordre enonce,       PL4) a
partir de signaux reprodults obtenus A avec des espacements angulaires
sensiblement      partir deadites ates magnetiques (HD1, HD2, egaux entre
elles, lesadites premlere, seconds,   HD3, HD4),
parl'intermediairedesditstroisihmes troisieme et quatribme tetes (HD1, HD2,
HD3,      moyens de commutatIon (W3; HD4) etant operantes, dans un mode
d'enregis-  20      des moyens de s61ecteur (22) pour selec- trsment de
l'appareil, pour enregistrer de l'infor-  tionner, en fonction de signaux
de commands, a mation (VIDEO) aur une bands magnetique (1),      partir
desdits moyens de commands de commu- dane des premiere, seconde, troisieme
et qua-     tation (21), un signal piloto de reference (RPL) trieme plates
d'enregistrement (TAI, TA2, TA3,    parmi quatre signaux phiotes de
reference gene- TA4), respectivement, de fagon A changer des  25  res avec
des frequences identiques A cellos des- angles d'ouverture d'azimut de
plate A pisto;     dits premier, second, troisibme et quatrieme si-
desdites t~tes magnetiques (HDI, HD2,        gnaux pilotbs (PLI, PL2, PL3,
PL4), respective- HD3, HD4) etant operantbs, dana un mode de re-    ment;
production de l'appareil, pourreproduire laditb in-    des moyens (13) de
detection d'erreurs de formation (VIDEO) A partir doodites pists d'en-  30
suiVI de plato pour produire un signal (SER) registrement (TAI, TA2, TA3,
TA4);                derreur de sulvi do plate, en comparant un signal des
premiers moyens de commutation           pilots extralt A partir du signal
reprodult, obtenu (WI) operant dans ledit mode de reproduction      au
moyen desdits trolsibmes moyens de commu- pourcommutation entre des sorties
dosdites pre-   tation (W3), avec lo signal pilot de reference miere et
troisibme tetes magnetiques (HD1,  35    (RPL) selectionne; HD3);
des moyens (25) reagissant au signal des seconds moyens de commutation
d'errour de suivi de piste, pour amener lesdites (W2) operant dans ledit
mode de reproduction,     premlere, seconde, troisibme et quatribme tteos
pour commutation entre des sorties desdites so-   magnetiques (HDI, HD2,
HD3, HD4), dane ledit conde et quatrinme tetes magnetiques (HD2,  40
mode de reproduction, A suivre les pistes d'enre- HD4);
glatrement (TA1 , YA2, TA3, TA4), dana lesquelles des trolsiemes moyens de
commutation        l'information et lea signaux pilotes (PL1, PL2, (W3)
pour commuter des sorties A partir desdits   PL3, PL4) superposes etaient
enregistres par premier et second moyens de commutation (WI,      lesdites
premiere, seconde, trobsibme et quatrie- W2), en synchronisms avec la
rotation dudit tam-  45  me  ates magnetiques (HD1, HD2, HD3, HD4), bour
rotatif (2);                                 respectivement, dans ledit
mode d'enregistre- des moyens (PG') pourgenererune Impul-       ment ; et
sion d'indication de phase (PG) a chaque revolu-       des moyens (FG')
pour generer une plur- tion dudit tambour (2) et une impulslon (113 PG)
lite d'impulsions d'horloge (FG), A des deplace- derivee de ladite
impulsion d'indication de phase  50  ments angulaires respectifs dudit
tambour (2), (PG), en la divisant par trois afin de procurer une  durant
chaque revolutlon de celui-cd; impulsion pour chaque trobs revolutions
dudit          lesdits moyens (21) de commando de tambour;
commutation generant des signaux de comman- et dos moyens de commando de
commu-          de pour commander lesdits moyans pour super- tation (21)
pourghn6rerdes signauxde comman-  ss  poser lesdits signaux pilotes, en
reponse A des de (SWI, SW2, SWP) pour lesdits premier, se-      comptbs
predetermin6s desdites impulslons cond et trolsibme moyens de commutation
(WI,      d'horloge, par rapport A l'impulsion (113 PG) d6- W2, W3), sur la
base d'une phase rotative dudit   riv6ea  partirde ladite Impulsion (PG)
d'indication 12    23                 EP 0 257 974 B1                  24 *
C  L  M  S   * de phase.                                        quatribme
amplificateurs (REC1, REC2, REC3, REC4) declenches, respectivement, pour
garan- 2. Appareil selon la revendication 1, dans loquel    tir que leldits
premlersecond, troisieme et qua- lesdits moyens (21) de commando de
commuta-      trieme signaux pilotes (PLI, PL2, PL3, PL4) sont tion
Incluent un premier compteur (100) recovant   5  enregistres par lesdites
premiere, seconde, troi- 



ladito impulsion (PG) d'indicatlon de phase et di-  sieme et quatrieme
tetes magnetiques (HDI, visant cotte derniere par trols, et des moyens
HD2, HD3, HD4), respectivement, dans les pistes (101) de compteur
prer6glables, preregl6s A zero  d'enregistrement (TAI, TA2, TA3, TA4)
explor6es par ladlb Impulsion (1/3 PG) pour chaque trois   par celles-cl.
revolutions et etant op6rant afin de comptor les-  10 dites Impulslons
d'horloge (FG), afin de procurer  5. Appareil solon la revendicatlon 4,
dans loquel un signal (SWP) de commutation de tteo, qui      lesdites
premiere, seconde, troislbme et quatrib- change son niveau a chacune
desdites tAtes ma-   me  eas (HD1, HD2, HD3, HD4) explorent les gn6tiques
(HDI, HD2, HD3, HD4), commence          premiere, seconds, troisieme,
quatrieme pistes l'exploration d'une plate d'enregistrement (TA1,  15
d'enregistrement (TA1, TA2, TA3, TA4), respecti- TA2, TA3, TA4) respective
sur ladite bands ma-   vement, durant chaque trois revolutions succes-
gn6tique (1), ledit signal (SWP) de commutation  sives dudit tambour (2) ;
et dana loquel lesdits de tte etant appliqu6 auxdits trolsilmes moyens
moyens (21) de commando de commutation in- de commutation (W3) pour
commander ces der-       cluent de plus des moyens de comptsur (105) nlers,
des premier et second circuits bistables  20  prereglables, preregles par
ladite impulsion (1/3 (102, 104) de type D pour procurer des impul-    PG)
pour chaque trols revolution dudit tambour sions de sortie, afIn de
commander lesdits pre-   (2), et etant op6rant afin de compter ladit impul-
mirs et seconds moyens de commutation (WI,       sbon d'horloge (FG), et
des moyens de codage W2), respectivement, leditpromiercircuitbistable
(108, 107, 108, 109), r6agissant A des comptbs (102) de type D ayant une
entr6e d'horloge race-  25  prhd~termines desdits  moyens  (105) de vant
ledit signal (SWP) de commutation de t~te,   comptbur prereglables, pour
procurer lesdits si- et des moyens d'inversion (103), au moyen des-
gnauxde ddclenchement(SRcl, SRC2. SRC3- SRC) quels ledit second circuit
bistable (104) de type D  auxdits moyens (REC1, REC2, REC3, REC4) reooit
ledit signal (SWP) de commutation de tte  d'ampllficateur dedenche. A une
entree d'horloge de celui-ci, lesdits pre-  30 mier et second circuits
bistables (102, 104) de  6. Appareil selon l'une quelconque des preceden-
type D ayant des entreos de restauration respec-  tes revendications, dans
lequel ladite bande ma- tives recevant ladite impulslon (1/3 PG) pourcha-
gn6tique (1) ost enroulee autour dudit tambour quo trois revolution.
rotatif (2), avec un angle d'enroulement excedent 35     sensiblement 2700,
et laditb Information (VIDEO) 3. Appareil solon la revendication 2, dans
lequel    enregistr6e par chacune desditbs premlire, so- lesdits moyens
(22) de selectour recoivent ledit  condo, troisieme et quatrieme t~tes
(HDI, HD2, signal (SWP, SELl) de commutation de teb et la-   HD3, HD4),
respectivement, inclut l'information dite impulsion (SEL2) de sortie A
partir dudit pre-  video qui est fournle respectivement A l'une des- mior
circuit bsatable (102) de type D, poureslec-  4o  dites plates
d'enregistrement (TAI, TA2, TA3, tionner ledit signal piloto de referonce
(RPL) sur  TA4) correspondent A un angle d'enroulement de la base de
coux-ci.                               270, de sorts qu'une partie de
surexploration reste dans chacune desditos plates d'enregistre- 4. Apparetl
solon une quelconque des revendica-      ment (TAI, TA2, TA3, TA4), pour
recovoir deo i'n- tions I A 3 compronant de plus des premiers, so-  45
formation audio (AUDIO) enregistree. conds, trolesimes et quatribmes moyens
d'ampil- ficateur dedenches (REC1, REC2, REC3, REC4) relies auxdites
premibre, seconde, troisie- me et quatrieme tftes magnetiques (HD1, HD2,
HD3, HD4), respectivement, pour fournir ladite  5o information (VIDEO) et
le signal pilots (PLI, PL2, PL3, PL4) superposO A celle-ci dans ledit mode
d'enregistroment; et dans lequel, lesdits moyens (21) de commando de
commutation sont op6- rants, dans ledit mode d'enregistrement, afin de  ss
procurer des premier, second, trolsieme et qua- tribme signaux de
dedenchement (SRCl, SRC2, SRC3 SRC) auxdits premier, second, troislime et
13    


