MAGNETI C RECORDI NG AND REPRODUCI NG APPARATUS BACKGROUND OF
THE | NVENTI ON 1. Field of the Invention: This inventT"tif* et ates to
a magnetic recording and reproduci ng apparatus for recording video and
audio information on a nmagnetic tape in a helically scanning system 2.
Description of the Related. Art: ' For Jaccurately recording a digital

vi deo signat. aﬁggnE@EQ|hgbo§@¢Ng 3N9n§h?§ﬁnﬁcﬂk@'%ﬁ%AﬂA g tape re-

corder, it has hitherto necessary to confirmthe state of recording by
reproduci ng the recorded data soon after recording, nanely, to perform

sinmul taneous nonitoring. (1) First Prior Art . FIG 41 of the
acconpanyi ng drawi ngs sHBAGKGROUND OF AIHE tINVENTI®N t ape recorder di scl osed
in, for '

1. Field of the Invention:

_This invention relates to a magnetic recording

and reproducing apparatus for recording video and
';aﬁdi&.information on a magnetic tape in a helicaily

%cann%ﬁqfsystem.

2. Descriptioh of the Related Art:

For accurately recording a digital video signal
and a digital audio signal by a digital video tape re-~
cordef, it has hitherto necessary to confirm the state
of recording by reproducing the recorded data soon |
after recording, namely, to perform simultaneous
monitoring.

(1) First Prior Art

FIG. 41 of the accompanying drawings shows a
prior digital video tape recorder disclosed in, for
example, Japanése Patent Publication No. 40789/1987.

In FIG. 41, reference numerals 1-~1,1-2 designate
a pair of rotary ﬁagneti¢ heads. These two rotary
magnetic heads 1-1, 1-2 are ;upported by an electric
strain element, as shown FIGS. 42 and 43. The elec-
tric strain element is a'bimorph plate 3-1. The mag-
netic head 1-1 is attached to ohe end of the bimorph

plate 3—1; and the other end of the bimorph plate 3-1
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exanpl e, Japanese Patent Publication No. 40789/1987. |In FIG 41, reference
nunerals 1-1,1-2 designate a pair of rotary nagnetic heads. These two
rotary magnetic heads 1-1, 1-2 are supported by an electric strain

el ement, as shown FIGS. 42 and 43. The elec- tric strain elenent is a

bi norph plate 3-1. The nmag- netic he 1-1 is attached to one end of the

bi mor ph pl at e ig httathed ot Past 19kl Be i QR BAnesdve 3.1 a
2 is attached to a base plate 5 by an adhesivé 4. A danper nenber 6 is

di sposed bet wedampleer esbent & ds5 divpdsiede veitiieph thleabasa plate 5 I n

this case, when a voltage is applied to the binorph plate 3-1, a.direction
of pol ari zati oAngf thiee biiompipiplate 8-3.1 is selected in such a manner that
the head 1-1 is noved laterally of the.track, as indi- _cated by the arrow

7, according to the & &his case, when a voltage is applied to ‘the

bimorph plate 3-1,'a direction of polarization of the
bimorph plate 3-1 is selected in such -a manner that
the head 1-1 is moved laterally of the. track, as indi-
cated byithe arrow 7, according to the polarity and
level.

For better explanation, in FIG. 41, the heads 1~
1, 1-2 are both shown in twg separate positions, one
pair for the signal system and the other pair for the
drive system. Aétually, however, there exist only one
pair of heads 1-1, 1-2.

The base plate 5 is attached to a rotary drum
(not shown) in such a manner that the heads 1-1, 1-2
are angularly spaced from each other by 180° and have
no step therebetween. The heads 1-1, 1-2 are rotated
at, for example, a rate of 30 rotations per second
(ratio corresponding to the frame freﬁuency of a
brightness signal) as the driving force of a motor 8
is transmitted to the rotary drum via a.rotating shaft
9.

A magnetic tape 10 is wound around the circum-
ferential surface of the rotary drum obliquely with-

respect to the rotating shaft 9 through the range of |
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For better explanation, in FIG 41, the heads 1- 1, 1-2 are both shown in
two separate positions, one pair for the signal systemand the other pair
for the drive system Actually, however, there exist only one pair of

heads 1-1, 1-2. The base plate Eg s attached to a rotary drum (not

shown) in sucflaggeRnBRant 18b° ! e digmetic :l:'ag)e 302 jaNGrinhotaced from
each other by 180[err] and have .no step therebetween. The heads 1-1, 1-2

are rotated By, fédratxanpbastantaigref oBlspadd!t {€dSe NSes@rapy a(ratio
corresponding to the franme frequency of a ri ghtness signal) as the
driving forcecapstanoand 8 pinchrraollett got cshidvnyotary drumvia a
rotating shaft 9. . A magnetic tape 10 is wound around the circum
ferential surface ohSERRingt Ehatdthen bape erpesd viuning ceerreduginge

rotating shaft{ 9 _through the range_ of, ) .
| arger than 185[%!rfheTﬁépﬁaﬁﬂﬁFachﬁbﬁglﬂﬁ?%rékﬁﬁih%ohéz' When

digital data as a signal are supplied to the head 1-1

3

or 1-2, digital data per oﬁlique track 11, i.e., one
block of digital data corresponding to one field peri-
od of brightness signal are recorded on the tape 10.
Simultaneously with this, éontrdl pulses (whose fre-
quency is 1/2 of rotational frequency of the head 1-1,
1-2) are recorded on a control track 12 along an edge
portion of the tape 10.

FIG. 41 shows a correcting circuit 13 for cor-
recting inclination of scanning locus of the head 1-~-1.
1-2 during recording, a tracking servo circuit 14, a
system control circuit 15 for contrdlling the video
tape recorder into the recording mode, reproducing
mode, etc., a CPU 16, a clock pulse generator circuit
17, and a frequency dividing circuit 18.

The frequency dividing circuit 18 outputs a
frequency-division pulse of a frequency'(corresponding
to the frame frequency of a brightness signal) equal
to the rotational frequency of the head 1-1, 1-;.

The correcting circuit 13 are composed of saw-

tooth wave generators 19, 20, amplifiers 21, 22, an



ly fed at a constant rate of speed (tape speed) by a capstan and a pinch
roller (not shown). Assum ng that the tape speed during reproducing
is 1, the tape speed during recording is 1/2. Wien digital data as a
signal are supplied to the head 1-1 op 1-2, digital data per oblique track

11, i.e., Oa(kfde1b|£’§,lk ﬁdd&%&ﬂaﬁégﬁo : éefppnd%f(@ %ﬁ&%éﬁ%&geri - od

of brightness signal are recorde e tape 10. y with

this, contreirquitsest (#90ssmpdLed W%%Aéeléé’mﬁrm%aéiﬁ@@itfrequency of
the head 1-1, 1-2) are recorded on a control track 12 al ong an edge

portion of 2% drepeaniplifiers 2&) @7Alashows a correcting circuit 13 for
cor- recting inclination of scanning |locus of the head 1-1. 1-2 during
recording, a track@ng@B3&er¥b, c32 cdesidrata isysrfaceomirctitsr ¢Tyo 15 for
controlling the video tape recorder into the recordi ng node, reproducing
nmode, etc. P¥FEPUam 33 cl Ptk P s geherdesignate recond- and a frequency
dividing cijcujt 18. . The frequency,dividing circuit 18 outputs a

f r equency- diA/R B HIHGING (CHATYRTRNSE  STLER & o gFecord~

ing/reproducing change-over switches 33, 34, 35, 36,
37 will be connected to a junction R during recording,
and will be connected to a junction P during reproduc-
ing. 38 designates a memory serving as a signal
source of.digital data.

In recording, the videoc tape recorder is
rendered to be the recording mo@e by the system con-
trol circuit—ls. At that time, the tape 10 is con-
tinuously moved at a speed that is a half of the speed
during reproducing.

Meanwhile, the rotations of the head 1-1, 1-2
are synchronized with the recording data. Specifical-
ly, a frequency-division pulse from the frequency
dividing circuit 18 is supplied to the phase comparing
circuit 25, and one pulse from a pulse generating
means 39 supported on the rotating shaft 9 is taken
out for every rotation to the head 1-1, 1-2. This
puise is supplied to the phase comparing circuit 25
via the amplifier 26.

A signal of comparison frequency generated as a



to the franme frequency of a brightness signal) equal to the rotational
frequency of the head 1-1, 1-2. ‘The correcting circuit 13 are
conposed of saw tooth wave generators 19, 20, anplifiers 21, 22, an
4 adder 23, and a voltage source 24. The t§acking servo circuit 14 is

conposed of a phasg,_copparing-¢ircuit 25, and anplifigrs 26, 27, 28.
29, 30, 31, 32‘9%%%f5n EEC?‘HPgF%ﬁ% 3t the tRhase FORRARING GHFALE 25 35

36, 37 designat -4 Ln eproduci ng ¢h e-over. swtches. The record-
i ng/ repr odugi njgsc%'gﬁéggﬁee#"gé\i’?gﬂ%?%@ g‘ék?a%e, %@qlé’%%\n# 2 connect ed
to a junction r4 rding, n ] C C | ion P
duri njggureplrodu%gei%gg égggeg':-gga e% gs%%?ggdse%{%gé%gsgﬁ?ﬁﬁgélsourc_e
of digital data. Anoth&rrﬁﬂééi GénetLEiNg IRLaRSNE0 I BF OSiiotBea M ender ed

to be the recordi ng node by e system con-
on the rotating shaft 9. The pulse generating means
40 outputs one pulse for every rotation of the head 1-
1, 1-2 which pulse is displaced in phase from the
pulse from the pulse generating means 39 by a 1/2 of
rotation of the head 1-1, 1-2. This pulse is supplied
an RS flip-flop circuit 41 via the amplifier 28. 1In
the meantime, also a pulse from the amplifier 26 is
supplied to the RS flip-flop circuit 41. As a result
of these inputs, a rectangulér wave signal Sv is taken
out, from the RS flip~flop circuit 41, so as to be wyw
in the period of a 1/2 rotation Ta in which the head
1-1 is in contact ﬁith the tape 10 and so as to be "O"
in the period of the other 1/2 rotation Tb in which
the head 1?2 is in contact with the tape 10, as shown
in FIG. 45.

This signal sv is supplied to the CPU 16 via the
interface circuit 32. The CPU 16 discriminates
whether which one of the heads 1-1, 1-2 is in contact
with the tape 10 depending on whether the signal Sv ié
"i" or "gv. | |

The output.of the system control circuit 15 is

supplied to the CPU 16 via the interface circuit 31 to



trol circuit 15. At that tine, the tape 10 is con- -tinuously noved at a
speed that is a half of the speed during reproducing. Meanwhi | e,
the rotations of the head 1-1, 1-2 are sﬂﬁchronized with the recording

data. Specificadtart yrecofd bty edwtadi vi sion pul se fromthe frequency
dividing circuit 18 is supplied to the phase conparing circuit 25, and one

pul se froma pul se gmpecificallrandheld it Eiddrey thie pericad &a nermhaft 9
is taken out for every rotation to the head 1-1, 1-2. This pulse is

suppl i ed to théolgk ok dthvardaka cstaxsd 06 the aaneryadd iifs gleagb ac~ A
si gnal of conparison frequency generated as a

5 result of cprﬁf?ﬁq%% %R amelnslructinnfrony the GRG 1?53§ds.j§1m§qud to
constant phase. =upb1 %4, fhe Hea® 2 1T Vhe Bl a6r she bt on
the rotating Sh@iéc&ﬁtTy?,pﬂﬁéerégggﬁf“&rghﬂffiﬁér'42 and the junc-

tion of the switch 33.

As a result, one block of data haé been recorded
as one oblique track 11A, as shown in FIG. 44. |

In this case, however, since the tape speed dur-
ing recording is 1/2 of that during reproducing, the
track 11A would have beeh_inclined with respect to the
scanﬂinq locus of the head 1-1, 1-2 during reproduc-
ing.

During this recording, the inclination of the
track 1lla is corrected by the cdrrecting circuit 13 so
as to aligned with the scanning locus of the head 1-1,
1-2 during reproducing.

‘Specifically, when the signal Sv is supplied to
the saw-tooth wave signal forming éircuit 19, a saw~
tooth wave signal Sa rising during every period Ta, as
shown in FIG. 45. This signal sa is supplied to the
bimorph plate 3-1, which supports the head 1-1, via
the amplifier 21 and the junction R of the switch 36.

Since this bimo:ph plate 3-1 yields deﬁending on
the polarity and level of the signal Sa, the head 1-1



40 out puts one pul se for every rotation of the head 1- 1, 1-2 which pul se
I's displaced in phase fromthe pulse fromthe pul se generating neans 39 by
a 1/2 of rotation of the head 1-1, 1-2. This pulse is supplied an RS
flLip-flop circuit 41 via the anplifier 28. In the neantine, also a pul se
fromthe anplifier 26 is supplied to t he'dRS flip-flop circuit 41. As a

result of thes ve S Sv i.s taken out, from
the RS flip- flogﬂjlé# %?tdﬁiﬁfgégﬁgf?geﬁ%ﬁ " Hﬂ‘% RF38 od of a 1/2 |
rotation Ta in which t SO as
to be "O" in the perlbgﬁmo fhe o%ﬁéeée*.[%z&?g%ﬁ%l O#%%%ﬁ] ?’f%"]%ha&]ﬂead

1-2 is in contactheVisighde $2Petid tAScRNOIN td 'bd | forntd by the Hdl

signal Sv is supplied to the CPU 16 via the interface CIrCUIt 32. The CPU.
16 di scri m nat eskl=Wheamdse worhed nso ods t fe Hseaaimdnéd Wliith ithd ns#ne act

with the tape 10 dependi ng on whether the signal Svis "1" or "O"
The output of tHingskesusodf rohe cheadi 1-15dusing upgpraticinghe CPU 16 via
the interface circuit 31 to

Thus a first block of data has been recorded on
the tape 10 as the track 11A.

When it enters the period Thb, the head 1-2 comes
in contact with the tape 10. At that time, a reverse
signal Sv which is opposite to the signal Sv is taken
out from the RS flip-floﬁ ci:cuit 41. This reverse
signal sv is sﬁpplied to the saw-tooth wave signal
forming circuit 20, and as a result, rises during the
period Tb, and a saw-tooth wave Sb having a waveform
similar to the signal Sa will be formed. This signal
Sb is supplied to a bimorph plate 3-2, which supports
the head 1-2, via the adder circuit 23, the amplifier
22 and the junction R of the switch 37.

Therefore, when the head 1-2 is in contact with
the tape 10 during the period Tb, the head 1-2 scans
the tape 10 in parallel to the tfack'llA.

During that time, since the tape speed is 1/2 of

" that during reproducing, the head 1-2 scans the tape
| 10 between the previous track 11A and the next track

11B (which is not yet formed).

Then, a predetermined d.c. bias voltage is taken



6 start recordi ng data. Specifically, when it enters the period Ta,
one block of the data stored in the nenory 38 is read ac- cording to an
instruction fromthe CPU 16 and is then supplied to the head 1-1 via the
CPU 16, the interface circuit 29, the recording anplifier 42 and the junc-
tion of the swtch 33. As a result, 8)ne bl ock ‘of data has been

ded k 11A, h h
L 00t MBS Y s%%e?ampnés. oppaigh el
duri duGhag; |_d tt
during 1 epr oSkt 1l d YO SRS IR CUOERd o g spect Lo

the corr ect LS%?‘[%%““&%?‘%?%' ﬁ%%&%‘f%“?ﬁ‘e’ ii%ﬁh?ng%é’%‘ﬁieﬁf e
head 1-1, 1-2simuengheeimbipiiplate 3-2 yields to an extent cor-
responding to the d.c. bias voltage, the head 1-2 |
scans the track 11A while the head 1-2 is in contact
with the tape 10.

During the period Tb, a reproducing signal of
the track 1la which the head 1-1 recorded during the
previous period Ta, can be obtained from the head 1-2.

This reproducing signal is supplied to a switch
circuit 44 via a reproducing amplifier 43. At the
same time, a signal Sv is supplied to the switch cir-
cuit 44. The switch circuit 44 is controlled accord-~
ing to this signal Sv, and as a result, the reproduc-
ing signal is supplied to the CPU 16 via the interface
circuit 30.

In the CPU 16, this reproducing signal is com-
pared with the data in the memory 38.

| Thus, the data recorded as the track 11A by the
head 1l-1 during the period Ta are reproduced by the
head 1-2 during the period Tb, and are compared with
the original data.

As a result of this comparison, if there is no
error in recording on the track 11A, the next block of

data are recorded as the track 11B during the follow-



Specifically, when the signal Sv is supplied to the sawtooth wave signa
forming circuit 19, a saw tooth wave signal Sa rising during every period
Ta, as shown in FIG 45. This signal Sa is supplied to the binorph plate
3-1, which supports the head 1-1, via the anplifier 21 and the junction R
of the switch 36. Since this binorph plate 3-1 yields dependi ng on
the polarity and | evel of the signal Sa, Jdhe head 1-1

7 will be displ derfl geticodhl Tty I tHe Héfwki-1. Furthidig! \in hepraagsiting
the polarity and level of the signal Sa, the track 11A to be forned by the
head 1-1 can besdqrentt meried tTh pethe i tgresck VIi1B isherepomdiuced iy [Wris of
thé head 1-1 during reproducing. Thus a first block of data has been
recorded on théeathd1d %Bdt#ﬂ! thencamprred with \When anigdmad davae peri od

Tb, the head 1-2 cones |n contact with the tape 10. At t ti a
reverse hus, fh éLe per{Ld Ta, é%e block oéugatargg re-

corded as the track 11 by the head 1-1, and in the
subsequent period Tb, the track 11 recorded in the
previous period Ta by the head 1-2 is reproduced.
Then the state of recording of.the track 11 is con-
firmed, and operation is repeated in the absence of
any error in recording.

‘Meanwhile, if there is found out an error in the
records on track 11A as a result of this comparison
during the period Th, one ﬁlock of data to be recorded
on the track 11A is recorded on the track 11B during
the next period Ta, and in the subsequent periqd Tb,
‘this track 11B is reproduced to confirm the records.

In the absence of any error in the records of
the track 11B, the next block of data is recorded on
the track 11 in the next perioé TC.

In the presence of any error in recording, the
track 11 is skipped and the data are recorded on the
track 11 in order as thé lattér is shifted.

As described above, data are progressively re-
corded on the tape 10 one block to another as the
track 11 while recording and conformation of the

recording are conducted alternately.



signal Sv which is opposite to the signal Sv is taken out fromthe RS
flip-flop circuit 41. This reverse signal Sv is supplied to the sawtooth
wave signal formng circuit 20, and as a result, rises during the period
Tbh, and a sawtooth wave Sb having a waveform simlar to the signal Sa
will be formed. This signal Sb is supplied to a binmorph plate 3-2, which

supports the head 1D§€%¥§$F£Qg %QQ éhé?u#éeZgﬁ%%g?ﬂgyﬁ%%%iﬁiﬁ“gz and t he

junction R of the sw ) isin

cont act i th plhiesbapPokOLdl EBGahlcpealotatlly LhFcupatid- £sspaps the

tape 10 in parallel to the track 11 ngcthat tinme, since the
tape speed i s thérosupphiakddybi agfkégﬁeﬂéﬁiaﬂviabﬁgh@ﬂﬂc&ie 55286 abe tape

10 between the previous track 11A and the next track 11B (which is not yet
forned)._ toThena 3a/pr fdetraencyepullse. (hawingoat figequencypkwhich
is 1/2 the rotational frequency of the head 1-1, 1-2).
'This-pulse is supplied to a head 47 via a recording
amplifier 46 and the junction R of the switch 35 and
is recorded on the.tape 10 as the track 12.-

During reproducing,.the bimorph plate 3-1, 3-2
is rendered to assume a reference voltage by the
switch 36, 37 so that the head 1-1, 1-2 is fixed at a
reference position. By the system control circuit 15,
the tape 10 is continuously fed at a spéed double the
' speed during recording.

At that time, a pulse (a control pulse)_having a
frequency equal to the rotational frequency of the
head 1-1, 1-2 is reproduced from the track 12 by the- -
head 47. This pulse is supplied to the phase compar-
ing circuit 25 via the junction P of the switch 35, a
reproducing amplifier 48 and the junction P of the
switch 34. |

The output of the phase comparing circuig 25 is
supplied to the motor 8 via the amplifier_zﬁ: that is,
by the result of'phase comparison of the pulses in the
comparing circuitlzs,_the motor 8 is controllgd.

Thus, the tracking servo control of the head 1-



8 out fromthe d.c. voltage source 24 and is supplied to the binorph plate
3-2 via the adder circuit 23, the anplifier 22 and the line of switch 37.
As a result, since the binorph plate 3-2 yields to an extent cor-
responding to the d.c. bias voltage, the head 1-2 scans the track 11A
while the head 1-2 is in contact wth Hpi tape 10. During the

a

period Th, a reproduciqusignal of the ck 1la which the head 1-1
recorded duriny thie? iy ¥REPest trl the warkdbisaiResF Imed « Redhead 1-2.

Thi s reproduci ignal js, supplied to a swtch Lrcyit 44 via a . -
reprodugi ng ar*%?? ﬁ%gﬁé'h 'IF?% alternately scag 3%‘5 %7"3% Yupf9ed to th

Pueeh oir cthd SopdRuolhd Gy ol Sl LA ARG 110 1

this signal Sv, a resu signal i's su&blied to

the CPU 16 vi agtdie ¢Hd ehdag$ 154 F g, 30. In the CPU 16, this
~reproducing signal is com -pared with the data in the menory 38.

Thus, the data recormigsl Pepidducimflsigrfadiot he M@ h-h dig idigpL he period.
Ta are reproduced by the
o plied to the switch circuit 44 via the junction P of

the switch 33 and a reproducing amplifier 49. On the
other hand, the reproducing signal of the head 1-2 is
supplied to the.switch circuit 44 via the reproducing
amplifier 43. From the switch circuit 44, reproducing
signals of the track 11 are taken out successively.
The réproducing signal is supplied to the éPU 16 via
the interface circuit 30, and is stored in, for exam-
ple, the memory 38. |

With this prior art, for one second, for exam-
ple, only the signal whose quantity corresponds to 30
fields period of'the brightness signal can be pro-
cessed. Thereforé it is impossible to process, with
real time, signals such as television signals that
continue 60 fields in one second.

(2) Second Prior Art '

FIG. 46 shows another prior art magnetic record-
ing and'reproducing apparatus disclosed in, for exam-
ple, Japanese Patent Laid-Open Publication No.
133573/1985. In FIG. 46, 101-1 and 101-2 designate a

pair of magnetic heads, and 102 designates a rotary



head 1-2 during the period Th, and are conpared with the original data.
As a result of this conparison, if there is no error in recording on the
track 11 A, the next block of data are recorded as the track 11B during the

foll ow 9 ing period Ta by the head 1-1.
Further, in the sub- sequent period Th, the track | 1B is reproduced by the
head 1-2 and is then conpared with theaT I gi nal dat a. ~Thus, in the
period Ta, on ock.of data i.s re- _.c q% d_as_the_track t he head
1-1, and int Eghgubggﬁhgﬁﬁﬁ&§HQJ opfs 1fd-Ly o Q112 FggoPéé&Q¥H PRe

previ ous peri ST?F%%%EH?%%&]{ %ff ?‘Pﬁ?ﬁ%@g edyum'982 LRA atate of

recordi ng of t I's C and operation 1s repeated in the
absence of apkgAIEA1Y BPaRed Hridh each othWeamyhilger.if there is found out

an error in the _ _

: 110 designates a magnetic tape! and 114 desig-
nates a mechanism control circuit. The mechanism con-
trol circuit 114 controls the number of rotations of
the rotary drum 102 and the feeding of the magnetic
tape 110. o |

A lbw-pass filter (hereinafter called "LPF")
makes a band restriction for sampling the inputted
recording video signal. An A/D converter 151 samples
the band-restricted recording video signal. An en-
‘coder 152 encddes digitized recording video data so
that an error which occurred when the data are mag-
netically recorded and reproduced can be cérrected. A
modulator 153 encodes the encoded recording video data
so as to be optimum data suitable for magnetic record-
ing and reproducing. A head amplifier 142 amplifies
the recording video data signal during recording and
drives the magnetic heads 101-1, 101-2.

A reproducing head ampiifier 143 amplifies the
reproducing signal reproduced by the magnetic heads 1-
1, 1-2 during reproduciné. A demodulator 154 decodes
the reproducing signal in the manner reverse to the
'encodinq in the modulator 153. A decoder 155 corrects

and detect any error in the decoded data. A D/A con-



records on track 11A as a result of this conparison during the period Tb,
one block of data to be recorded on the track 11A is recorded on the track
| 1B during the next period Ta, and in the.subsequent period Th, this
track 11B is reproduced to confirmthe rigfrds. In the absence of
any error.in the records of the track |4® the next block of data is
recorded on VERESF: 22k malpgigesneeprpdncidgTvideo data| whoge presence of

any error in.rec rdigg, t he tracé 11 is.skipped and the_data_are recorded
on the track®I1"fR BFEBr CQETreREefabYefhesderpaeEqlSS. An kEF(d8%i bed

anot er as t ReStPREERCHRe R ebrbiuciigl KidaRasLanrb: Rt fok SBROCALS T ccor di ng
L oneuChfsd] BERASLA optpuce cne sastrBUCObRILECO 0 0, 1e,

A self-recording-and-reproducing/dubbing change-
over switch ﬁhereinafter called "change-over switch")’
158 is disposed betweent ehencoder 152 and the ﬁodulator.
183. The change-over switch 158 makes a change-over
between thelself-recording-and-reproducing mode and
the dubbing mode and is controlled by a change-over
signal. By this change-over action of the change-over
switch 158, the dubbing input signal or the output of
the encoder 152 is inputted to'the modulator 153. 1In
the meantime, the output of the dé;odulatcr 155 is
supplied to the D/A converter 156 and is Qutputted
to-the exterior as a dubbing output signal. |

A synchronizing signal from an external appara-
tus is inputted to the mechanical control circuit 114
to synchronize the mechanical control circuit 114 with
the external apéaratus. The mechanical control cir-
cuit 114 outputs an exterior synchronizing signal.
This exterior synchronizing sighal is a reference sig-
nal for controlling the number of rotations'of'a
rotary drum and the feed of a tape.

FIG. 47 is a data diagram showing one example of

operation of the error correcting encoder 152. 1In



ther supplied to a frequency dividing circuit 45 so as to be a 1/2
frequency pul se (having a frequency which 1is 1/2 the rotational frequency
of the head 1-1, 1-2). This pulse is supplied to a head 47 via a recording
anplifier 46 and the junction R of the swtch 35 and is recorded on the
tape 10 as the track 12. Duri ng agiroducing, t he bi norph plate 3-1,
3-2 is rendered to assune a reference tage by the switch 36, 37 so

h he head ' ' f h} / th
cont rol i roui t0 15, The>thpetho PP ohfr TBERS T3 TeBlAE ™Y Shca I 1

control circuit 15, ape fed at & Speed T he

speed during resas diNg.designaté! ihPGimit daPh} S€({2 fpn2é9£é§§ se)

having a frequency equal to the rotational frequency of th -1, 1-2
i s reproduced feom the, teezk ﬂﬂ,bg(zheZ%heg@3473)Ith Pt e ipcsgﬁggggp‘to
1 a

‘the phase conpar- ing circuit 25 via the junction P of the swtc
reproduci ng ant{%i e3) ASxwrelr tdetecionoda®anf Pk, 3IW tBR(BA.3) ... The
out put of the phase conparing circuit 25 is_ supplied to the notor 8 via
the anplifier P (2 hal) i shorizontal parity data; and Py(9, 1), Py (9,

2), vertical parity data.

FIG. 48 shows, of the data shown in FIG. 4f, the
data in which errors occufred. Here assume that the
error data exist in the second of D(2, 1), the fiffh
of D(2, 1), the fifth of D(2, 2), the fifth of D(6, 1)

~and the fifth of Pyx(6, 3).
| FIG. 49 shows the data in which errors occurred
as shown in FIG. 48 were not corrected by the decoder
155. Namely; assume that the'errors aboht the fifth
of D(2, 1) and fifth of D(6, 1) of the data shown in
- "FIG. 49 could not be corrected also by the decoder
155.

FIG. 50 is a wiring diagram showing the dubbing
operation in which a pair of prior art magnetic
recording and reproducing apparatus are used. In FIG.
50, 159 designates a master magnetic recording and.
reproducing apparatus (hereinafter called "master
deck"), and 160 designates a slave magnetic recording
and repro@ucing apparatus (hereinafter called "slave

deck").

In operation, in the ordinary self-recording-



by the result of phase conparison of the pulses in the conparing circuit

25, the~motor 8 is controll ed. Thus, the tracking servo control of

t he head 1- 1, 1-2 with respect to the track 11 is perfornmed, and
the heads 1-1, 1-2 alternately scan the track 11, so that reproducing
signals can be obtained alternately fromthe heads 1-1, 1-2. The

reproducing signal of the head 1 1 |s qéf plied to the swtch circuit 44

th t d fis On t he
b her rand t hahd-fprddie il oneS £ bR AR UHdY AFlAL & <i- ©
switch-circuit ghied ad hend emedm %emei'ﬁfﬁs Byttt eV ey

circuit 44, reproducing signals of the tr are taken out
successively. tie bapd-atbet niktdd dcdrd SR qb tdidia GRY shinplien t he

interface circuit 30, and is stored in, for exam ©ple, the nenory 38.
by a frequency two times higher than the video signal
band by the A/D converter 151. Generally, in NTSC
system, the video signal band is about 4.5 MHz, and it
is necessary to sample the video signal by a frequency
higher than 9 MHz according to Nyqdist's theoren.
Since a color signai is transmitted as a carrier of
3.58 MHz is perpendicular-two-phase modulated,'it is
customary to set the sampled frequency multiple by an
infeéer over 3.58 MHz in view of beat interference
with the sampled frequency. From these relations,
very occasionaliy the sampled frequency is set'to
3:f5o (fgc stands for a carrier frequency of 3.58 MHz,
and 3+fg. stands for about 10.7 MHz) and 4-f5. (about
14.3 MHzZ).

Digitieed recording video data are encoded by
the encoder 152 so that errors occurred during mag-
netic recordiﬁg and reproducing can be corrected, and
the data are then transferred to the change~over
switch 158.

The change-over switch 158 here assumes the
selférecerding-and-reproducing mode and hence is con-
nected to the self-recording-and-reproducing side,

namely, the side of the encoder 152.



Wth this prior art, for one second, for exam ple, only the signal whose
‘quantity corresponds to 30 fields period of the brightness signal can be
pro- cessed. Therefore it is inpossible to process, with real tineg,
signals such as television signals that ~ continue 60 fields in one second.
(2) Second Prior Art FIG 46 shows ther prior art nagnetic
record- ing and reproduci ng apparatus di sed in, for exam ple, :
Japanese Patent Lai d-¥pRrefore: cEiie shoeded sy rmancaded by %e 101-1

12 drum The maMRTHEEPEALE? (72 35 SOBe Wie SRAMREH A B AR bher al
cage o1 T OUAG AURPE PO e A ALLARSG! | DGR ANY Y
system is exemplified by NRZ and NRZI systems. The
modulated recording video data are amplified by the
recording head amplifier 142 and are then recorded on
the magnetic tape 110 by the magnetic heads 101-1,
101~2. The mechanism control circuit 114 controls the
number of rotation of the rotary drum 102 at a con-
stant rate and controls the feed of the tape 110 at a
constant rate. Aas a result, the recording video data
are fecorded on the magnetic tape 110 by helically
scanning.

In reproducing, thé signal reproduced by the
magnetic heads 101-1, 101-2 is amplified by the
reproducing head amplifier 143. The amplified signal
is decoded by the demodulator 154, and the decoder 155
corrects and detects errors in the reproducing data.
The data in which errors have been corrected and
detected are analogized by the D/A converter 156,'are
restricteé_in band by the LPF 157, and are outputted
as a reproducing video signal.
| The.error éorreéting method by using the encoder
152 and the decoder 155 will now be described with
reference to FIGS. 47 through 49. The encoder 152

forms error detection data C(m, n) (where m and n are



nates a mechani smcontrol circuit. The nmechanismcon- trol circuit 114
controls the nunber of rotations of the rotary drum 102 and the feedi ng of
the magnetic tape 110. A low pass filter (hereinafter called "
LPF") nmakes a band restriction for sanpling the inputted recording video
signal. An A/D converter 151 sanples the band-restricted recordi ng video
signal. An en- coder 152 encodes digiai ed recording video data so that
an error which occurred when the data mag- netically recorded and

reproduced can b@tagéfgcgsaisfyiﬁgdylatﬂr<1§§ ghgofes 4 he #ncggded recording
video data so as to be optinumdata suitable for magnetic record- 1ing and

reproduci ng. A hedandapti 8ata; 14Ponnphithesrrobe a£60kslivg aetesreas a
signal during recording and drives the nmagnetic heads 101-1, 101-2.

A reproduci ng Heithangspectrte4dnfophaties data beps oulucdiglisabibzéd
reproduced by the magnetic heads 1- 1, 1-2 during reproducing. A
denodul at or 154°¥ctRBR/ Dt GenVeEEBTUEPhy signal in the nanner reverse to

the encoding in the godul ator 1 3 g;ggggdgg(%?53§°{;e§§§ parity’

composed of D(1, 1) and D(1, 2). The parity of %-th data
of D(1, 1), and ¢~th data of D(1, 2) is &-th data of Py(1,
3). Likewise, Py(m, 3) is the parity composed of D(m,
1) and D(m, 2), and C(m, 3) is the error detection
data of Py(m, 3). |

' The vertidal parity Py(9, 1) is the parity com-
posed of D(1, 1), D(2, 1) ... D(8, 1). ¢-th data of
Py(9, 1) are the parity composed of ¢-th data of D(1,
1), D(2, 1) ... D(8, 1). Likewise, Py(9, 2) is the
parity composed of D(1, 2), D(2, 2) -+« D(8, 2).

Py(9, 3) is the parity composed of Py(9, 1) and
Pv(s, 2), an@ c(9, 1), €(9, 2) and C(9, 3) are the
respective error detection data of Py(9, 1), Py(9, 2)
and Py(9, 3). In this example, each of D(m, n), Py(m,
3) and Py(9, n) is composed of 6 bits, and C(m, n) is
composed of 2 bits.

As shown in FIG. 48, in the'presence of errors
respeétiﬁely occurred in the reproducing data D(2, 1),
D(2, 2), D(6, 1), PH(6,3), when a horizontal parity is
formed from the reproduced D(2, 1) and D(2, 2), an er-

ror exists in the second bit of D(2, 1). Therefore



and detect any error in the decoded data. A DA con-

13 verter 156 anal ogi zes reproduci ng video data whose er- ror has.been
corrected by the decoder 155. An LPF 157 restricts the reproducing video
signal to a video sig- .nal band and outputs the restricted signal.

A self-recording and-r epr oduci ng/ dubbi ng change- over switch (hereinafter
called "change-over switch") 158 is di sposed betweent ehencoder 152 and
the nodul ator 153. The change-over sv] fch 158 nmakes a change- over betmeen

t he self-reccwggggs@ggnaegigdgfl ”?ﬁfm$§dh°%§ ogggpv%?rgg?e gng

controll ed by a change-over S|gna nge 0 I on o the

change-over — spéf&fit 168om! BRedybbbng weuafsrgpﬁl . theopaert of the
encoder 152 is inputted to the nodul ator 153.*In t e meantine, the out put

of the denpdulsinmee 1bhei sifshppitedetp(2elP &ngotNer £LFLAOPiBNEE] S
outputted to the exterior as .a dubbing output signal. '
D(2, 2) have errors, the formed horizontal parity and
the fifth bit of Py(2, 3) are equal to each other. As
the result of detection of errors in D(2, 1) and D(2,
2), only errors are corrected from the Py(2, 3) and
_the formed horizontal parity.

Likewise, an error is detected in b(s, 1), and
no error is detected in D(6, 2). Therefore, if a
horizontal parity is formed ffom‘the reproduced D(6,
1) and D{(6, 2), there is a diffe:ence in the fifth bit
from the original Pyx(6, 3). Since the fifth bit of
Pg(6, 3) also has an error, no error cannot be cor-
rected.

Then, when a vertical parity is formed from the
reproduced D(i, 1), D(2, 1), D(3, 1) ... D(8, 1), both
D(2, 1) and D(6, 1) have errors at their fifth bits.
Therefore, this vertical parity will be identical with
the fifth data of Py(9, 1) éo that correction.is im-
possible. _

If the vertical parity is formed from the
reproduced D(l; 2), D(2, 2), D(3, 2) ... D(8, 2), the
fifth data are different from the fifth data of Py (9,
2) due to the error. As a result of this and the er-

ror detection of D(2, 2), the error is corrected.



A synchroni zing signal froman external appara- tus is inputted to the
mechani cal control circuit 114 to synchronize the nechanical contro
circuit 114 with the external apparatus. The mechanical control cir- cuit

114 outputs an exteri or synchr onizing sk Pnal. This exterior synchronizing
signal is a refger naI for, controlling the ,nunber of rotations of
a rotary drurf%ﬂ?gf? o?rramfa’ﬁé Py(6, 3) plgo 4F {<@rFrethed di agr am

IS:P%W 23 one ex%g@ @? ﬁé)geratlo%ofa%ret Jq:r co%?%czt'l)q a%q)e 152. 1In
desi gnate. | .”f s %‘%&ré)c&rlccéﬁgec%d a?g’sho ApPIdd %9.1), (2, 2),

c(2, 3), rror ectlon ‘data; [err](1, 3),
[err](2, 3) ... PH(r&ae%anﬁ@fla@rmﬁAbmjlwmrﬁ; tHiE hftigridthc 1), [err](9

2), vertical parity data.
recording and reproducing apparatus will now be de-
scribed.

In FIG. 50, the dubbing output signal (the out-
put of the decoder 155) of the.maSter deck 159 is in-
putted to the dubbing-side terminal bf a change-over
switch 258 as a dubbing input signal. Further, the
external synchronizing signal, which is the output of
the mechanism control circuit 114 of the master deck
159, is inputted to the mechanism control circuit 214
of the slave deck 16 as a synchronizing signal.

From the master tape 110 ﬁounted on the master
deck 159, recording video data are reproduced by the
magnetic heads 101-1, 101-2. The reproduced data are
demodulated by the demodulator 154, and any error in
the reproduce& data is detected and corrected by the
decoder 155. The data in which errors have been cor-
rected are transferred to the slave deck 160as the
dubbing output signél in the form of digital video
data. The slave déck 160 again encodes thé trans-
ferred digital video data to a modulator 253 and
records the encoded data on a élaVe tape-élo. Thus

dubbing from the master tape 110 to the slave tape 210



FIG 48 shows, of the data shown in FIG 47, the data in which errors
occurred. Here assune that the error data exist in the second of D(2, 1),
the fifth of D(2, 1), the fifth of D(2, 2), the fifth of D(6, 1) and the
fifth of [err](6, 3). FIG 49 shows the data in which errors
occurred as shown in FIG 48 were not 2@rected by the decoder 155.
Nanel y, assune that the errors about the fifth of D2, 1) and fifth of
D(6, 1) of theéhamtReemaerfornelG 49 could not be corrected also by the
decoder 155. FIG 50 is a wring diagramshow ng the dubbing
operation in which PPEiRekhat;the fxrons) migh as S n FEE r Af oduci ng
apparatus are used. |

and reproduci%@cﬁﬁﬁﬁgagﬁg?ﬂgg%?%g Y%féia%%gfa%ﬁ?ga%%%ﬁégﬁ%eiggdI "
o arates  ANELTIPEL oL RO Vuol VudENPUR WAL
sel f-recordi Nngaorrected and that no error occurred during reproduc-

ing the slave tape 210. At that time, the encoder of

the slave deck 160 detects that the errors occurred in

D(2, 1) and D(6, 1) so that the horizontal parity

formed from the reproduced D(2, 1) and D(2, 2) will be

different from the fifth data of Py(2, 3). Therefore,

the error of D(2, 1) will be corrected from Py(2, 3)

and from the horizontal parity formed from thé

reproduced D(2, 1) and D(2, 2), and likewise, the er-

ror of D(6, 1) also will be corrected.

In editing and dubbing, assuming that no new er-
ror occurs after the second generation, correction in |
the horizontal parity and correction in the vertical
parity will be. repeated as the generation is trans-
ferred from the second to the third generation.
Therefore the errors occurred in the first generation
will continue to be reduced to a predetermined rate.
Practically, however, a new error would occur
‘everytime the generation is transferred, thus reducing
the rate of minimizing the rate of error occurrence.

Generally, in recording and reproducing video

signals for self-recording-and-reproducing, dubbing,



and-reproduci ng node, a recording video signal is sup- plied to the LPF
150 where its band is restricted, and the band-restricted recordi ng video
signal is sanpled by a frequency two tinmes higher than the video signa
band by the A/D converter 151. Cenerally, in NISC system the video signal

band is about 4.5 MHz, and it is necessary to sanple the video signal

frequency

nodul at ed,

hi

it

by a

gher than 9 MHz accordi ng tdaﬂyquist's theorem Since a color
signal is traasaiitdadtaswaltabei prooéss&dsinMitotks pespehdasutnitswo- phase

is customary to set the sanpled frequency nultiple by an
i nt eger over Gf5Bidep signadwfieldsaeri firameéer sacthat thet dataawplid

frequency. Fromthese relations very occasionallg_the-sa | ed frequency
+°3P383R£E

is set to

[ PR recerdRdsopokhe EErFkePLt FRE BAGYS

stands for abggtb}gc%SPPB) and [err] (about 14.3 Miz).

With this prior magnetic recording.and reproduc-
ing apparatus, in order to maintain a low raté of ér-
ror occurrence, dubbing can be performed only at the
rate of ordinary recording and reproducing, thus tak-
ing a long period of time.

(3) Third Prior Art _

FIG. 51 shows the location of magnetic heads in
a prior art magnetic recording and reproducing appara-~-
tus exemplified by Japanese Patent Laid-Open Publica-
tion No. 165861/1986. FIG. 52 shows a track pattern
of recording onto a magnetic tape by the magnetic
heads.

In FIG. 51, a pair of first magnetic heads 301-
1, 301-2 are arranged on the peripheral edge of a
rotafy drum 302 and are angularly spaced from each

other by 180°, and likewise, a.pair of second magnetic

heads 301-3, 301-4 are arranged on the peripheral edge

of the rotary drum 302 and are angularly spaced from
each other by 180°. The second magnetic heads 301-3,
301-4 are angularly spaced from the first magnetic
heads 301-1, 301-2,_respectively, by 90°.

In FIG. 52, the magnetic tape 310 is fed in the

,un3kg [err]



Digitized recording video data are encoded by the encoder 152 so that
errors occurred during mag- netic recording and reproducing can be
corrected, and the data are then transferred to the change-over swtch

158. The change-over swi tch 158 here assunes the

sel f-recordi ng- and-reproduci ng node and hence is con- nected to the

sel f-recordi ng-and-reproducing side, n ly, the side of the encoder 152.
16 Therefore, the encoded data ar€ €ncoded by the nodul ator 153 so

as to be the opirectvicmtaf santairtes Hor NBHEtddsidetial Ry tangkk efg-oduci ng.
This encoding systemis exenplified by NRZ and NRZI systens. The
nmodul at ed r ecoreFded \hYlcthelaf trst enagnetic diedy 3d0e-1 7 xk-di h@ head
anplifier 142 and are then recorded on the magnetic tape 110 by the
magnet i c headstd?Ak jrecorded by the second magnetic head 301-3; 311~

3, a track recorded by thé first magnetic head 301-2;

and 311-4, a track recorded by the second magnetic

head 301~-4. These four recording tracks 311-1 through

311~4 constitute one frame of recording data.

FIG. 53 is a block diagram showing recording
signal processing systém when digitally recording 2-
channel video signals siﬁultanéously in the arrange-~
ment and track pattern of the magnetic heads of FIGS.
51 and 52. |

A first low-pass filter (hereinafter éalled
"first LPF") 350 performs a band restriction to sample
a first video signal. A second LPF 350-2 performs a
band restriction of a second video signal.

A first_A/D converter 351~1 samples the first
video signal, and a.second A/D converter 351-2 samples
the second video signal. _
| A first.encode: 352-1 encodes digital data from
the first A/D converter 351-1 by adding an error cor-
recting code thereto. A second encoder 352-2 eﬁcodes
digital data from the second A/D converter 351-2 in
the same manner. A first memory 338~1 is used in en-

éoding by the first encoder 352-1, and a second memory

338-2 is used in encoding by the second encoder 352-~2.



101-2. The nmechanismcontrol circuit 114 controls the nunber of rotation
of the rotary drum 102 at a con- stant rate and controls the feed of the
tape 110 at a constant rate. As a result, the recording video data are
recorded on the nmagnetic tape 110 by helically scanning. In

reproduci ng, the signal reproduced by the nagnetic heads 101-1, 101-2 is
anplified by the reproducing head anpk33ier 143. The anplified signal 1is

decoded by | nopJETBY BLaydbdr 384 hEndSaRICRd S RL TR RRERTI0 O

errors in the Teproducing ave’ been

corrected and C akg; ogi,z by veeber 1 are
restricted in %gﬁ%ﬁbge?ﬁeéﬁséa%é7?yaﬁ ea¥é£%§t%ﬁ€?g89 géﬁaifegégaucing

video signal. optimumTPecBkl®hgCebaest kagtaBiEodopYnaghatitheeasgader 152
and the decoder 155 will now be described with reference to FIGS. 47

t hrough 49. Thengnanderepbddutidngs eArsecdadiembdabatiata3SfnR ehcodesre m

and n are the digital data, which were encoded by the second en-
coder 352-2, into optimum recording codes suitable for
ﬁagnetic recording and repréducing.

A first recording head amplifier 342-1 drives
the first magnetic heads 301-1, 301—2 based on the
output of the first modulator 353-1. A second record-
ing head amplifier 342-2 drives the second magnetic
heads 301-3, 301-4 based on the output of the second
modulator 353-2.

FIG. 54 is a diagram showing the arrangement of
magnetic heads and the operating period of each mag-
netic head for recording, with respect to the first
and second channei recording data. The first and sec-
ond channels correspond to the respective outputs of
the first and second modulators 353-1, 353-2.

In operation, in two-channel recordin§ and
reproducing, the magnetic tape 310 is fed at a speed
two times higher than ordinary. At that time, the
first magnetic heads 301-1, 301-2, which are arranged
on the rotary drum 302 and are angularly spaced from
each other by 180°, fécord and reproduce a video sig- _

nal. Meanwhile, the second magnetic heads 301-3, 301~



17 integers satisfying 1 <m< 8, and 1 < n < 2) as redundant data; from

which errors are to be detected, wth respect to information data D(m n)

digitalized by the A/D converter 151. The horizontal parity

[err](1, 3) is the parity conposed of D(1, 1) and D(1, 2). The parity of

[err]-th data of D(1, 1), and [err] th qgéf of. (1, 2) is [err]-th data of
et p

Bm' 2), and CAmFoGEm A RATIRR Gt oA o & LAY
The verti cal , the parity com posed of D(1, 1), D(2,
1) ... D8, 1) err]sgl%déc}atoaro és"'l (9, 1) are the parity conposed of

t-th dat f 1, 1 : s th
pari tyacgngosgt(j of D()Il qu)&s @(aZSe' ﬂégre&cgd%&%‘i‘a%@c pk[%rtgx{ngﬁg S '?he
-parity conposethagnetdld fdpe D1y, iy rdicdt And HaEord mabnetdP, 2) and

C(9, 3) are the respective error detection data of [err]( 1), [err](9,
2) . heads 301-1, 301-2, 301~3, 301-4 is shown in FIG. 52.

Specifically, the track 311-1 is recorded by one (301-
1) of the first magnetic heads 301-1, 301-2, and the
track 311-2 is recorded by one (3-1-3) of the second
magnetic heads 301-3, 301-4. Likewise, the track 311-
3 is recorded by the other (301-2) of the first mag-
netic heads 301-1, 301-2, and the track 311-4 is re-
corded by the other 301-4 of the second mégnetic heads
301-3, 301-4.

Accordihgly, two pieces of information are re-
corded at every rotation of the rotary drum 302.

The mode of operation of the recording signai
processing system in, for example, digitally recording
two-channel video signals will now be described. Al-
though there is no illustration.of the audio signal
proceséing system, audio signals like the video sig-
nals are digitally recorded.

In FIG. 53, the first and second channel video
signals are restricted in band so that the first and
second LPFs 350-1, 350-2 allows the video signal band
to pass. Then, the video signals are sampled at a

frequency more than two times higher than the video



and J[err] (9, 3). In this exanple, each of D(m n), [err](m 3) and
[err] (9, n) is conposed of 6 bits, and C(m n) is conposed of 2 bits.

As shown in FIG 48, in the presence of errors respectively occurred in
the reproducing data D(2, 1), D2, 2), 1), [err](6,3), when a

hori zontal parity is fornmed fromthe rep uced (2, 1) and D(2, 2), an
er- ror exists in the second bit of D(2, 1). Therefore

18 the second sdignadf kans thy ke iistorand seocnd) A/D didnverftemat from the
second bit of [ergl(Z, 3). However, since the fifth bit of D(2, 1) and the
fifth bit of I5L2R3HmA errors, the forned horizontal parity and the

fifth bit of [err](2, 3 re equal _to each other. As _the result of

detection of errors Gleﬁ‘#ag‘:lﬁ') qgh(}‘l%,sysgem,oml%e FAsss syanat, Rand ed from

the PH(2, 3) airéd agcr.thet f&’fé“?&é‘,oré&d) f}-’f@ liéj ax{eiéJSsary to sample the '
video signal by a frequency higher than 9 MHz.accord-
ing to Nyquist's theorem. Since a coler signal is
transmitted as a carrier of 3;58-MHz is perpendicular-
two-phase modulated, it is customafy to set the
sampled frequency multiple by an integer over 3.58 MHz
in view of beat interference with the sampled fre-
gquency. From these relations, Very occasionally the
sampled frequency is set to 3:fgc (fgc stands for a
carrier frequency of 3.58 MHz, and 3+fg, stands for
‘about 10.7 MHz) and 4<f5, (about 14.3 MHz).

The thus digitized recording video data are en-
coded by the first and second encoders 352-1, 352-2 in
such a manner that the errors occufred during magnetic
recordihg and reproducing can be corrected. Hefe the
first and second memories 338-1, 338-2 are used in en-
coding. |

Then the encoded data are encoded by the first
and second modulators 353~1, 353-2 so as to be the op-
timum data.suitable for magnetic recording and
reprodhcinq. This encoding system is exemplified by
NRZ and NRZI systems.

Subsequently, the modulated recording video data



Li kewi se, an error is detected in D(6; 1), and no error is detected in
D(6, 2). Therefore, if a horizontal parity is formed fromthe reproduced
D(6, 1) and D(6, 2), there is a difference in the fifth bit fromthe
original [err](6, 3). Since the fifth bit of [err](6, 3) also has an
error, no error cannot be cor- rected. Then, when a vertical parity
Is formed - fromthe reproduced D(1, BG D2, 1), O3, 1) ... X8, 1), both

D(2, 1) and Qe recdriiey & dre élﬁavatr{%,iirc ttiafp;elh f’?‘Lot'S' Sp-'étﬁrﬁt:%rIQg gt hi s

vertical parity will be identical t he data of [err](9, 1) so
that correctiwfe ifirst afiDddul channel ldidita1veaataCakrepaiddotdea f or med

fromthe reproduced D(I, 2), D(2, 2), D3, 2) ... D8, 2), the fifth data
are differentby rdve tfierst magnstic dfeddy 30091, 3pld2e and tthe secer. As a
result of this and the er- ror detection of D(2, 2), the error is
correct ed. ond magnetic heads 301-3, 301-4 via the first and sec-

ond recording head amplifiers 342-1, 342-2, respec-

tively.

| Here the arrangement of the magnetic heads of

the two-channel recording data are shown in FIG. 54.

Specifically, DATAl-1 of the first dhannel is recorded

on the track 311-1 by the first magnetic head 301-1,

while DATAl-2 of the first channel is recorded on the

track 311-3 by the first magnetic ahead 301-2. |

Likewise, DATA2~1 of the second channel is recorded on

the track 311-2 by the second magnetic head 301-3,

while DATA2-2 of the second channel is recorded on the

track 311~-4 by the second magnetic head 301-4.

By the foregoing operation, two-channel video
signals can be recorded simultaneously. Also in
reproducing, two-channel v;deo signals can be
reproduced simultanéously by tracing the track.

With this prior art magnetic recording and
reproducing apparatus, in order to record two-channel
video signals, it is necessary to add two mﬁgnetic
heads. .Also, two signal processing circuits are

necessary. Further, it is impossible to do recording

at one channel, while reproducing at the other chan-



19 Simlarly, the error in [err](6, 3) also is corrected. But the errors

in the fourth data of D(2, 1) and D(6, 1) will remain uncorrected, as
shown in FIG 49. The manner of dubbing by using this magnetic
recordi ng and reproduci ng apparatus w now be de- scri bed. In

FI'G 50, the mebbing output signal (the out- put of the decoder 155) of
the master deck 159 is in- putted to the dubbing-side ternlnal of a
change-over 64 tEoupth Hslardbbblng i nput signal. Further, the external
synchroni zing signal, which _is the output of the mechani sm control circuit
114 of the master d@EﬁerESleFéngnbﬁtVE@tingtﬁ%iﬁ%%%aﬁlE%?%oﬂfr%h30|rCU|t

214 of the sl eck 16 gs.a.s hroni zi n Fromthe master
tape 110 nnuﬁ?g hio) Ytﬁﬁcﬂﬁgfgrtréﬁgkwigg 8% g?ﬁﬁtv?ﬁ%ﬂaﬁafﬁ¢a 2

(cbroauced DIk cedBORGh! phced B s 0hides Rhed BHOIHESE (18

denodul ated byt and~any error 28d data

s detected apgogpaifgt &HabyepiBaudeh dega%ﬁ ndhgudgbosignyhisch grrors

have been cor- recte are tr erre t ave t he
four-frequency pilot method is adopted to the servo

method of 8 mm video using an 8 mm tape. This prior
art insert editing method is exemplified by Japanese
‘Patent Laid-Open Publication No. 79550/1985.

In the prior magnetic recording and reproducing
apparatus using the pilot signal method, in addition
to two ordinary magnetic heads arranged on the
peripheral edge of the rotary-drum and angularly
spaced from each other by 180°, at least one magnetic
head is used so that the track pattern will be con-
tinuous and uniform also during insert editing.

The arrangeﬁeﬁt and construction of the heads of
this fourth prior art is similar to those of the third
prior art.

FIG. 55 shows a circuit of a rotary-heathypé
VTR to which the magnetic recording and reproducing
apparatus is incorporated. In FIG. 55, a first cir-
culating frequency genéfator 461 generates four sig-
nals of different frequencies one for each field, cir-

culating four fields as one cycle, according to the



dubbi ng output signal in the formof digital video data. The slave deck
160 again encodes the trans- ferred digital video data to a nodul ator 253
and records the encoded data-on a slave tape 210. Thus dubbing fromthe
master tape 110 to the-slave tape 210 « 9 20
has been perf orned. Assume that™the errors such as shown in FIG 48
occurred duri mpadkempwidiahing mhd sesstiaputied to0ant Aaputdgsbmigadas
performed with part of the errors un- corrected and that no error occurred
during reprod#®2-ing the slave tape 210. At that time, the encoder of the

ohave, deck 160 et onl g mille S U R0 Sk aBCAmY o RS, D 0

SRR A ek et R

hori zontal parddut ffFdiRfbrididB IdHduld be selected as follows: £, =
fosc/58, £3 = £o50/50, £3 = £,50/36, and £5 = £550/40,
where ;osc = 378 fh (fh: frequency of horizontal syn-
chrohizing signal). The output of this frequency gen-
erator 461 is inputted to the input terminal 463 and
‘is sup;;posed with the modulated video signal by aﬁ
adding circuit 464. This superposed signal islapplied
to the magnetic heads 401-1, 4-1-2 via a recording
amplifier 442, a switch 465 and a rotary transformer
406; and is recorded on the magnetic tape. The
recording pattern is circulating from F1 to F4, as
shown in FIG. 56.

Then the ordinary reproducing will now be dé-
scribed.
Regardiﬁé the output 6f the reproducing

amplifier 443, a low-pass filter (hereinafter called
"LPF") 467 cancels video signal components and ex~
tracts pilot signal components. The pilot signal conm-
ponents extracted by the LPF 467 and the output of the
circulating frequency generator 461 are inputted to a
mixer 468. The output of this mixer 468 are passed a

first band-pass filter (hereinafter called "BPF") 11



reproduced (2, 1) and D(2, 2), and likewi se, the er- ror of D(6, 1) also
wll be corrected. In editing and dubbi ng, assum ng that no new er-
ror occurs after the second generation, correction in the horizontal
parity and correction in the vertical pagz wi |l be-repeated as the
generation is trans- ferred fromthe sec to the third generation.

Therefore the erdg®rd SEcsnd egpr Mm3 h.?ofc'bﬁéé‘rp% eFentiidll | to be
reduced to a predetermned rate. Practically, however, a new etror uld

occur everyti nesidieaPad@ipdnent i etwaests Mol ahgrdiuser idi0 of Réhd at e of

mnimzing the rate of error occurrence. CGenerally, in recording and
reproduci ng vi demtmignaf stiercietdlatimy dranmtty euemskation, 46l bdniag,
21 etc., data will be processed in blocks, such as units of video signal

fields or framesthe frequeney dof P9t signal component of the output
of the LPF 467. |

In the case of Qideo signals in NTSC method,
since f g, ~ 5.95 MHz, £, ~ 102 KHz, £, ~ 119 KHz, s )
~ 165 KHz, and f, ~ 149 KHz. Therefore f, - Fqy > £4 -
£f4 > 16.5 KH2, and £f; - £fq ~ £ ~ £5 ~ 46.5 KHz. Con-
séquently, the pass band of the first BPF 469-1 and
the pass band of the second BPF 469~2 are selected to
be around 16.5 KHz and around 46.5 KHz, respectively.

As shown in FIG. 56, when the magnetic head 401-.
1 is tracking the track F2, a signal having an '
amplitude proportional to the largeness of the pilot'
signal (frequency £,) component of the track F1 will
be obtained from the first BPF 469-~1, and a signal
having an amplitude propo;tional to the laréeness of
the pilot signal (frequency f,) component of the track
F4 will be obtained from the second BPF 469-2.

The outputs of the first and second BPFs 469-1,
'469-2 are envelope-detected by first and second detec-
tors 470-1, 470-2, respectively. The outputs of the
first and second detectors 470-1, 470-2 are supplied
to a subtracﬁer 471 so that a Voltage level cor-

responding to the amount of lateral displacement of



be recorded on the track of the magnetic tape in units of ‘bl ocks.

Wth this prior magnetic recording and reproduc- ing apparatus, in.order
to maintain a lowrate of er- ror occurrence, dubbing can be perforned
only at the rate of ordinary recording and reproducing, thus tak- -ing a

| ong period of time. (3) Third Prior Art FIG 51 shows the |ocation
of magnetic heads in a prior art nagnetﬁi(*ecording and reproduci ng

appara- tus exeénphghéticbiedap2nese PabRNins d&&ntPR o UEhé Clracki on No.
165801/ 1986. FIG 52 shows a track pattern of recording onto a nagnetic

tape by the nmignBIGC S56eddsobtained a8 €hé& odfiput §fithefsdbtsictagnetic
heads 301- 1, 301-2 are arranged on the peripheral edge of a rotary drum
302 and are at@lbtarly spaced fromeach other by 180[err], and |likew se, a
pair of second nmagneti¢ heads 301-3, 301-4 are arranged on the peripheral
edge of the rotaryA8rfh 3BPARARt afEoBnEe afroquenetes f fpm fpachaot her by
180[err] . Thegses QR0 NBIRELLEa 88 8a80ds of FIG. 56, the polarity

of the output of the subtracter 471 with respect to

the displacement of the magnetic head 401-1 from the

center of the track when.the magnetic head 401~-1 is

tracking Fl1 or F3 will be opposite to that when the

magnetic head 401-1 is tracking F2 or F4. Therefore,

by selectively—éynchronizing the output of the sub-

tracter 471 or the signal, which is obtained by in-

verting the output of the subtracter 471 by an invert-

ing amplifier 472, with the head switching pulses by a

switch 473, an output voltage proportional to the

amount of displacement of the magnetic head 201-1 can

be obtained from an output terminal 474. The signal

obtained from the output terminal 474 is feedbacked by

a capstan motor (not shown) so that good tracking can

be achieved.

The construction and opgratién of this prior ap-
paratus for insert editing will now be described.
A switch 475 serves to allow the reproducing
output of the magnetic head 201-3 or 201-4 to be sup-
pPlied to the reproducing amplifier 443 during insert |

editing. A delay circuit 476 shifts the head switch-



301-4 are angularly spaced fromthe first magnetic heads 301-1, 301-2, _
respectively, by 90[err]. In FIG 52, the magnetic tape 310 is fed
in the ' direction of an arrow R 311-1 designates a track re-
corded by the first magnetic head 301-1; 311-2, a track recorded by the
second magnetic head 301-3; 311- 3, a 8rhck recorded by the first nmagnetic
head 301-2; 5 thiRbdke IS¢ 0s6d RY sbhBnaceepdulBgifgi erehead
301-4. These ?%r&%ﬂé%%sfdﬁlgﬁtrack?ﬂl-l throggﬁx 311-4 constgi tute one
frame of recogdéngydgéRerator 47F|denédateas asigrmals dfadreanakive ng
recording signal processing systemwhen digitally recording 2- channel

vi deo si gnal sdesenibedctoeqyenciesefpr rEngefs anhtfakre9h @ gh®ern of the

magneti c heads of FIGS. 51 _and 52, . A first Jowgp s filter
(hereinafter @&FPRf of the delay circuit 476. A switch 478 serves

to allow the output of the second circulating fre-
guency generator 477 to be supplied to the mixer 468
during insert editing.' A switch 479 serves to selec-
tively allow the output of the first or second detec-
tor 470-1, 470-2 to be supplied to an amplifier 480
for every field based on the output of the delay cir-
cuit 476. A switch 481 serves to allow the output of
the amplifier 480 to be supplied to the output termi-
nal 474 during insert editing.

During insert editing, the output of the first
circulating frequency genefator 461 is superposed over
a video signal inputted from the inﬁut terminal 463.
This signal is applied to the magnetié heads 401~-1,
401-2 via the recording amplifiér 442, the switch 465
and a rotary tfahsformer 466 and is recorded on the
magnetic tape 410.

On the other hand, the signal on the magnetic
tape 410 is reproduced by the magnetic head 401-3,
401-4 and is supplied to the reproducing amplifier 443
Qia the rotary transformer 466 and the switch 47S.

For startiné the signal recording in insert
editing, first the tape feed in ordinary reproducing.



"first LPF") 350 perforns a band restriction to sanple a first video
signal. A second LPF 350-2 perforns a band restriction of a second video
si gnal . A first AID converter 351-1 sanples the first video signal
and a second A/D converter 351-2 sanples the second video signal. A
first encoder 352-1 encodes digital data from the first A/D converter
351-1 by adding an error cor- recting co thereto. A second encoder 352-2
encodes digital data fromthe second A/ D~fonverter 351-2 in the sane
manner. A firstisnsopkyolled] andua@ﬁerneanerinthng syntheohigshgencoder
352-1, and a second nenmpry 338-2 is used in encoding by the second encoder
352- 2. control, it is switched to2ghe finsertneditingrmage-atencodes
the digital data, wer e encoded by the first encoder 352-1, into

optlnun1recordPnge§6H§§ §6FP§9P§9f5FaF§ REt Peingeor 8t thag sémey epheduci ng.

A second modul gt gt , 33821 $219¥%8n between the recording pattern on

the magnetic tape 410 and each magnetic head 401-1
through 401-4 is shown in.FIG. 56, for example. Spe-
cifically, the magnetic head 401-1 is disposed on the
leading end of the track F1l, and the magnetic head
461—2 is disposed on the trailing end of the track F4.
Therefore, the magnetic head 401-3 is located cen-
trally of the track énd on the boundary line between
the track F4 and the track F1.
| The delay circuit 476 shifts the head switching

pulseé in phase by 90° so that the switching'pdsition '
of the.magnetic head 401-3 or 401-4 will be aligned

. with the head switching position of the magnetic head
401-1 or 401-2 lateraily of the tape. Further, the
delay circuit‘476 generates the signals of frequencies
£1, £2, £5 and £f4; in a predetermined order from the
second circulating frequency generator 477.

In the magnetic head position of FIG. 56, assume
that the frequency f4 is generated from the second
circulating frequency generator 477. During that
time, the first circulating frequency generator 461
generates a frequency, changing over from the fre-

quency f, to the frequency f,.



the digital data, which were encoded by the second en- coder 352-2, into
opti mum recordi ng codes suitable for nagnetic recording and reproducing.

A first recording head anplifier 342-1 drives the first magnetic heads
301-1, 301-2 based on the output of the first nodul ator 353-1. A second
record- ing head anplifier 342-2 drives t}& second magnetic heads 301-3,
301-4 based on the -qut put, of the second _nodul ator 353-2., FIG 54 is
a di agram showi ng t A&SSigpnFRPRAdUGRS) faiom: thendeonetichdeq%er ati ng

i od of- - . tig head f rding, with he fi
Bt second il Asbern, i FIIAR Sieal saPrahent SR SOG AR
cor respond {0 i PSP d e ity Yo £ dd éile HSSAY, Madd at o7 s

353-1, 353-2. oper at’ on, annel recording a

reproduci ng, he Eardnt B HO fredith H¥absgoMirigTas higher than
ordinary. At that time, the first nagneﬂé?rmeds 301-1, 30I-2, mﬁ?@h are

arranged on idfe the dreadiidti)? aml #He PRU6r ) \tipased gillot «aeh ot her
by 180, record and reproduce a video sig- -
. ponents are extracted and are supplied to the mixer
468.
on the other hand, since the second circulating
. freéuency generator 477 génerates the frequency f,,
the signal such that the differential frequency -com-
ponent has an amplitude corresponding to 1/2 of the
head width is obtained from the second BPF 469-1.
When the magnetic head 401-4 is located on ghe
boundary line between the track F1 and the track F2 in
FIG. 56, namely, when the magnetic head 401-1 is lo-
cated above the track Fl1 of the tape or when thg mag-
netic head 401-2 is located under the track F2 of the
tape, the second circulating frequency generator 477
‘generates the signal of the frequency f;. At that
time, the signal of an amplitude proportional to the
" head width on the track F2 with a differential fre-
guency between f£; and f; is obtainéd from the first
BPF 469-1. .
By controlling the frequency from the second
circulating frequency generator 477 by the signal,
which is obtained by shifting the head switching pulse



nal . Meanwhile, the second magnetic heads 301-3, 301-
24 4 record and reproduce an audio signal, a different video signal or the
like. In this case, the recording track pattern on the nagnetic
tape 310 by the first and second magnetic heads 301-1, 301-2, 301-3, 301-4
Is showmnin FIG 52. Specifically, theéirack 311-1 is recorded by one
(301- 1) of the first magnetic heads 3 41, 301-2, and the track 311-2 is
recorded by offrem-the)delayheixeebhdt7dhgiretphase s BV1- sheBOthe
Li kewi se, the track, 311- 3 is recorded by the other (301-2) of the first
mag- netic HBRAGReBHE_headpq0d-3 51y logated qn dthe poundaxy kihled by the
ot her 301-4 qf _the second,_naghetjc_h s 301-3, 301-4. Accordi ngly,
two pieces o&?#\‘f%??m %ntﬁ?‘ggr%{' al&%?ﬂéﬂ track Y 9%, R ithe HoWM- rotary
drqn1302. ary line between the track F2 and the track F3, the

signal of an amplitude proportional to the displace-

ment of the magnetic head 401-3 from the boundary line

can be obtained from the second BPF 469-2, Further, |

when the magnetic head 401-4 is located on the bound-

ary line between the track Fl1 and the track F2 or on

the boundary between the track F3 and the track F4,

the signal of an amplitude proportional to the dis-

placement of the magnetic head 401-4 can be obtained

from the first BPF 469-1. |

Therefore, by selecting the output of the first

detector 470~1 or the second detector 470-2 by operat-

ing the switch 479 according to the output of the

delay circuit 476, a voltage proportional to the dis-~

placement of the magnetic head 401-3 or 401-4 from the

boundary line can be obtained. This voltage equiva-

lently represents a voltage value proportional to the

displacément of the magnetic head 401-1 or 401-2 from

the track. This signal is supplied to the amplifier

480 where a suitable DC offset and an amplification

gain are given to the signal, and the resulting signal

is supplied to the output terminal 474 via the switch

481.



The node of operation of the recording signal processing systemin, for

exanple, digitally recording two-channel video signals will now be
described. Al - though there is no illustration of the audio signal
-processing system audio signals |like the video sig- nals are digitally
recor ded. In FIG 53, the first second channel video signals

are restricted in band sq th he firs nd second LPFs, 350-1, 350-2
all ows the video sigﬁipmﬂgﬁh%&ﬁg §§§§9uﬂﬁﬁi ofh&h@ §85°04 Fdrsuda-sanpl ed

o LT R ] WL T AR S D sremueney ,
e Y,y TSRS SR Yoptilee ox A ohtale SN 473 Wity 370 1!
accord- ing tespeed to ThiehAsPTacimdnt DL YUY mAgHedid head 401-4
in the longitudinal direction of the tape varies as
shown in FIG. 57. In FIG. 57, as this output voltage
is integrated in the longitudinal direction of the
tape, an integration value will be V;. The output
voltage at a desired tracking position is V45 so that a
lock range when a control loop is provided will appar-
ently be subjected to a large restriction. con-
sequently, if synchronization:is taken in the ordinary
reproducing mode before starting the insert editing,
the control ability for small signal components is
adequate even when entered the insert editing mode.
Therefore, if synchronization is taken in the ordinary
reproducing mode, a uhiform; continuous recording pat-
tern can be obtained also during insert editing.

With this prior art magnetic recording and
reproducing apparatus, it is necessary to provide at
least one magnetic head in addition to the ordinary
recording and reproducing heads, thus increasing the
cost of production and making it difficult to reduce
the size of the rotary drum.

(5) Fifth Prior Art

FIG. 58 shows one example of a tape format for a



transmtted as a carrier of 3.58 MHz is perpendicul ar- two-phase

nodul ated, it is customary to set the sanpled frequency nultiple by an

i nteger over 3.58 Mz in view of beat interference with the sanpled fre-
guency. Fromthese relations, very occagjonally the sanpled frequency is
set to [err] stands for a carrier hgzguency of 3.58 MHz, and [err]
stands for amagnetdc? riddoxrding eprpduelingt appasatiis)which enabhest hus
digitized recording video data are en- coded by the first:.and_second
encoders 352- ¥reciprogatings yepradusing, thet tepe EP¥Bat Bedndgr88-during

ti di, d duci d. [
22825(1;?;3é??%&r&%%@i‘?rsé%%%‘#%%ﬂsﬁa% e VvE) figne $18e6"Basr (1,
encode at e t fui Iy -1, -
%, Bptcaiedod 4350 I8kl d-oAC 2a i dubabBageing 1 353-2

So as to be t uitable magheti c recordi ng an

reproduci ng. ARis$cABEIGNNYNI PP HoBL XGBRAIHI.ed by NRZ and NRZI systems.
Subsequent |y, the nodul ated recordi ng video data

A magnetic tape 510 is 1/2 inch wide, on which
surface each track is formed in the following format.
Specifically, a video track 511-V1 is a track on and
from which video signals are to be recorded and
reproduced in the direction of forward tape feed; an
audio track S11~Al1l is a track on and from which audio
signals are to be regorded and reproduced in the
direction of forward.tape feed; a video track 511-v2
is a track on and from which video signals are to be
recorded and reproduced in the direction of reverse
tape feed; and an audio track 511-A2 is a track on and
from which audio signals are to be recorded and
reproduced in the directibn of reverse tape feed.

The objeét of this prior art apparatus using
such a tape format is to enaﬁle long-time recording
and recording and reproducing band of audio signals by
reciprocatingly use the magnetic tape 510.

By multiplying the.rate of mégnetic'tape feed
about two times, the The tape format of FIG. 58 can be
formed within a width (1/4 inch) which is a half of
the magnetic tape 510 having a 1/2-inch width as used



26 are recorded on the magnetic .tape 310. Specifically, the first and
second channel digital data are recorded by the first nagnetic heads
301-1, 301-2 and the sec- ond magnetic heads 301-3, 301-4 via the first
and sec- ond recording head amplifiers 342-1, 342-2, respec- tively..
Here the arrangenent of the magnetic heads of the two-channel recording
data are shown in FIG 54. Specifically}?bATAl-I of the first channel is
recorded on tim thecSethdd eheuchst TheynBermedctapsOliornat vini+ e
DATA1-2 of the first channel is recorded on the track 311-3,E¥ the first
magnet i ¢ aheaccbiies theyidee tragksnBUlfl i Hl 56 nkPr eegrarding r ecor ded
on .the track 311-2 b he, second nagnetjc head 301-3, whil e DATA2-2 of
the second ch B 4 ?‘i‘&ﬁ‘b‘%d"‘bnﬂﬁl el ically scanning pethed Ahdmgnet i ¢

head 301-4.  tne adiid "ErdHAEW NRLPE AL LAY £ SO GG VAHE°
| reproducing on linear tracks.

For example, using the lower half (1/4 inch) of
the magnetic tape 510 during forward tape feed, the
video signals are recogded on the video track 511-V1,
and the audio signals are recorded on the audio track
511-A1.

- Then, When the direction of the magnetic tape
feed becomes relatively reversed bylturning the mag-
netic tape 510 inside out, the video signals and ﬁhe
audio éignals are recorded on the video track 511-V2
and the audio track 511-Al1, using the lower half (1/4
inch) of the magnetic tape 510.

Concerning the recording and reproducing of
video signals, this prior system is equivalent to only
one-way recording and réproducing of the VHS method,
but the audio signals for recording and reproducing té
the linear track is increased in relative speed t§ im-
prove the recording and repréducing band of the audio
signa;s. _ |

With this prior magnetic recording and reproduc-

 ing apparatus, it is necessary to turn the magnetic

tape inside out when the direction of tape feed is



signals can be recorded sinultaneously. Also in reproducing, two-channel

vi deo signals can be reproduced sinultaneously by tracing the track.

Wth this pri

heads. Al so,

or art magnetic recording and reproducing apparatus, in order
to record two-channel video signals, it is necessary to add two magnetic

two signal processing cir3gts are necessary. Further,

it

i's

i npossible to do recording at one channel , while reproducing at the ot her

chan-

Insert 'editing is witing editing a part _of the alreggé %?corged track
Fﬁgo t ape

with a differ
recorder) for

four- frequenc;’l
using an 8 mmt ape.

Japanese

swiltched from the forward 23 the) reverse PRfoviget

Sers@-gnilsindt §S &H‘PQFFéPP-Pv§°f §HAEFBN
recg{dlngwﬁg' grodUC|ng vi deo and audi o S|gnals

With the foregoing prior art problems in view,
following are objects of this invention:

(1) to enable simultaneous monitoring real time
signals (e.g., 6 fields/sec) with simple construction;

(2) to enable high-speed dubbiﬁg:

(3) to enable recording through one channel and,
at the same time, reproducing through the other chan-
nel, without adding any magnetic head, increasing any
circuit components and hence increasing the qost of.
production; _

| (4) to enable a continuous and uniform track
pattern during insert editing, without adding any mag-
netic head; and

(S) to epéble instant switching from forward
tape feed to reverse tape feed and vice versa and to
keep éignals in high quality.

According to a first aspect of the invention,
there is provided a magnetic recording and reproducing
apparatus comprising: _ | -

(a) a rotary drum drivable at a rotational fre-
quency selected from a standard speed and a speed m (m

stands for an integer larger than 1) times as much as

dopted to the servo nethod of 8 nn1video

Thi s RMMarRY2bF TRECHNvRiTLbRI Nethod is exenplified by



Pat ent Lai d- Open Publication No. 79550/ 1985. In the prior magnetic
recordi ng and reproducing apparatus using the pilot signal nethod, in
addition to two ordinary magnetic heads arranged on the peripheral edge
of the rotary drumand angularly spaced frgmeach other by 180, at |east
one magnetic head is used so that the tracﬁﬁbattern wi |l be con- tinuous
and uni formalso during insert editing The arrangenent and
construction of the Seapdard SE¢R§:f%ﬁﬁt¥9¥#t¥ndznn havigigrigmrouten hose of

the third prior ar 55 shows a circuit of a rotary-head-type
VIR to whi ch thep%%%%’r’% Y%b%‘?d’r%gf’élrfatwm anapgeaie i ’Jsh 3 mag-

I ncorporated. In FlG

f 461
generates four st9 tic g‘l"geo*nd?r‘?‘%té%:ﬁaFQ%ﬁa?ﬁcrgegﬂ%%édfn%? %%F’H cir-
cul ating four f'Sé Un&SrS0Lr§ YEhtn ASRILided i NE predetermined

angle with respect to the moving direction of the mag-
netic tape:

(b) a magnetic head disposed on the outer
periphery of the rotafy drum for performing scanning
on the magnetic tape so as to recofd on a
predetermined-width track on the magnetic tape a
recqrding signal to be applied during recording, and
so as to pick up a reproducing signal from the
predetermined-width track on the magnetic tape during
reproducing; and '

(¢c) a track following ahd scanning means for
controlling the position of the magnetic head in such
a manner that the magnetic head scans the same track
while the rotary drum makes m rotations as driven at
the'speed m times as much as the standard speed.

With this first arrangement, the period in which
the rotary drum makes one rofation at a standard speed
is equal to the period .in which the rotary drum makes
'm rotations at a speed by m times.. .

Therefore, when the rotary drum makes m rota-
tions at a speed m times, the magnetic head scans an

m-fold number of tracks in the period neéded for this



28 head switching pul ses inputted to an input ternminal 462. For
exanple, in recording video signals by NTSC (National Television System
Comm ttee) nmethod, these four frequencies should be selected as foll ows:
[err] = [err]/58, [err] = [err]/50, [err] = [err] /36, and [err] =
[err]/40, where [err] = 378 fh (fh: frequency of horizontal syn-
chroni zing signal). The output of this frqu cy gen- erator 461 is
inputted to the rofakiomsr mnal 463 and is Egerposed wi th the nodul at ed
video signal by an adding circuit 464. This superposed signal is applied
to the magnetic heads Wa-track 1following rancbratanpingimednsrcentXols swit ch
465 and a rotary transforper 406, and is recorded on the magnetic tape.
The recording pEte #981ien (ef e RrIMemiEhead. FALhig captaml id8 FI G 56.
Then the ordinary reproduci ng will_now be de- . scribed. . egar di ng
the output of 't FETEHRtIMFucf (FHeT hat, Ha, Rasnetdq hgad O
(hereinafter caldgghs "t doriidn CEPEEk Sin G0 SLO0GH PTG tehdNd ex-
rotary drum makes m rotations at a speed m times.

-As a result, in the case of the m~fold speed,
recording and reproducing can be repeated with respect
to the common track in the period of m rotations, and
so~-called simultaneous monitoring of more real-time
signals, with simple construction.

The track following and scanning means may in-
clude means for supplying a track following signal,
means for extracting a track following signal, and a
following signal generating means.

The track following signal supplying means sup-
plies a track following signal to the magnetic head.
The track following signal extracting means extracts a
track following signal from the reproducing signal.
The following signal generating means generates a
track following signal and supplies the signal to the
track following signal supplying means. This genera-
tion occurs based on the result of discrimination of
the next scanning start position of the magnetic head
based on the track following signal extracted by the

track following signal extracting means.



tracts pilot signal conponents. The pilot signal com ponents extracted by
the LPF 467 and the output. of the circulating frequency generator 461 are
inputted to a m xer 468. The output of this mxer 468 are passed a first
band-pass filter (hereinafter called "BPF') 11

29 or a second BPF 12 to obtain a differential frequency signal conponent
bet ween the signal frequency of the output, of the circulating frequency
generator 461 and the frequency of piIot Zgnal conponent of the out put

Frarﬁ]heS!_gg Al\f/IE-SlZ [err]]:f l‘lt:}’éé %ﬁfﬁ”]hé/ég M%err%ﬁ%&ﬁ%my 2?\3

[err] 149 KHz.4 d3e Ssh [ 46.5 -
KHz. Con- sequen I é‘ciﬁlcgltéﬁil b%n%&%tga?% %‘rir%?laal‘?,gf: 469-1 andﬁﬁie pass

band of the seaghyl %Aﬁ&;?sﬁftspbeﬁtmht@f Hige adigriei 6. Fﬁeaa%z;_@nd around
46.5 KHz, respectively.
set at the position of the previously scanned track
ﬁay be used as a track following signal.
| Further, the apparatus may also includes means
for controlling the rotational frequency of the drum,
and means for coﬁtrolling an operation mode of the
magnetic head. The rotational frequency'controlling
means controls the rotational frequency of the rotary'
‘drum to a.predetermined value; The operation mode
controlling means controls the operation mode of the
' magnetic head in such a manner that, in the period of
one rotation of the rotary drum, the magnetic head
scans at least oné time for recording and then scans
af least one time for reproducing.

According to a second aspect of the invention,
there is provided a magnetic recording and reproducing
apparatus comprising:

(a) a rotary drum drivable at a rotational fre-
_quendy selected from a standard speed during self-
recording and ~reproducing and a speed m (m stands for
an integer larger than 1) times as much as the stan-
dard speed during dubbing-recording dubﬁing- |
:eproducing, the rotary drum having an outer periphery

which is frictionally engageable with a magnetic tape



As shown in FIG 56, when the magnetic head 401- 1 is tracking the track :‘
F2, a signal having an anplitude proportional to the | argeness of the
pilot signal (frequency f2) conponent of the track F1 will be obtained
fromthe first BPF 469-1, and a signal having an anplitude proportional to
the largeness of the pilot signal (fr ency f4) conmponent of the track

F4 will be obtained fromthe second BPF 469-2. -, The outputs of the
first and secoHd BFFR 3s82Aner thad the axie oprefattioanPhHtherst and

second detec. ehfhi 4ok, 14 Lo iR A ELdre U R e M (LS
oo ohi "0 ey cheflice 9°CARAO0LLY ALEQSIRURof A M BleCl NIRRT
obtained as the outpgb) oh hlEbEHDSEAREGhet £ lheads disposed on the

outer periphefy of the rotary drum for performing

scanning on the magnetic tape so as to record on a

predetermined-width track on the magnetic tape a

recording signal to be applied during recording, ahd

so as to pick up a repfcducing signal from the

predetermined-width track on the magnetic tape during

reproducing; |

~(c) a magnetic head drive and control means for

causing one of m number of the magnetic heads to per-

form scanning on the magnetid tape during self-

recording and self-reproducing, and for m number of

the magnet heads to perform scanning on the magnetic

tape during dubbing-recording and dubbing-reprocuding;

(d) a time axis compressing means for compress-
ing the time axis of a recording signal by 1/m times
and supplying the compressed time axis to the magnetic
heads during self-recording:

(e) a time axis expanding means for expanding
the time axis of a reproducing signal and supplying
the expanded time axis to the magnetic heads during
self-reproducing;

(£f) a dubbing input means for fetching the



As is apparent fromthe frequencies [err] f4 and the recording pattern of
FIG 56, the polarity of the output of the subtracter 471 wth respect to
t he di splacenent of the magnetic head 401-1 fromthe center of the track
when the magnetic head 401-1 is  tracking F1 or F3 will be opposite to that
when the magnetic head 401-1 is tracking F2 or F4. Therefore, by

sel ectively synchroni zing the output of sub- tracter 471 or the
si gnal , whi chriecor@ingnedamali,nwhoser ting aR&solispobmptesbsedshipt agmt er 471
by an invert- ing anplifier 472, with the head switching pul ses by a

switch 473, atiseSpufTem Bagaspedpéeckonantl supphyingnbhet sahedi spl acenent
of the magnetic heaqd 201-1 can., be_obtained froman output term nal 474.

The signal oBESPREINS: SHOPRd &% fhe Ragresir beadssdnEingadrblipg- a

capst an nDtorF%%ggﬁggggg%g?p that good tracking can be achieved.

The construct ion of this prior ap- paratus for insert

Feproducing out put (97 Enoebang, cucRak, Bihe; s sRERH R’ fud 0 11
reproducing signal, whose time axis is compressed by
1/m times, from the magnetic heads and outputting the
same reproducihg signal to a slave deck.

With this second arrangement, during self-
recording and self-reproducing, the rotary drum is
rotates at a standard speed, and one of m magnetic
heads records oﬁ and reproduces from the magnetic
tape.

At that time, a signal with itsm time axis com-
pressed by 1/m times is recorded on the magnetic tape.
As a result, a signal including information, which is
cohventionally recorded on m tracks, is recorded in
only one track. For reproducing, it is necessary to
release this compression. Accordingly the time axis
expanding means expands the time axis of the reproduc-
ing signal by m times. | |

| During dubbing recording and reproducing, the
rotary drum is rotated at an m-fold speed, all of m
magnetic aheads are driven. As a result, recording

and reproducing can be performed at an m=-fold speed.

The target of dubbing feproducing here is a sig-



pli-ed to the reproducing anplifier 443 during insert editing. A delay
circuit 476 shifts the head switch- 31
i ng pul ses in phase by 90[err]. A second circulating fre- quency generator
477 generates signals of t'he above described frequencies [err] based on

the output of the delay circuit 476. A tch 478 serves to allowthe
out put of the seco lrecul at | re- 3§Qn ener.qtor. 477 L0 b upplied
to the mxer 468 ur#éﬁ]l':g&ﬁB s%‘?'[g%%irﬁ L1 %&Uh w/?% s%ﬁ/etsﬁfeo a?%ilssec-
tively allowt f ' Orm SEC e t 0-1, 470-2.to
be supplied to%@ﬁ%??e?x}ggoéié%' evFeO}g %q{}’glf‘% agf:aog os(nglt e output of the

delay cir- cuifedoifainysVa tSigdil wHH Sed Gidld c&@éi‘§1%cﬂtg§1ﬁ§sé& by he
anplifier 480 to-be supp1|ed to the output term- nal 474 during’insert

edi ting. tHartige i apeis tconmpiesing eeans @Hd & digndl rtdkercibyeul at i ng
frequency generator 461 is superposed over .

the dubbing inputting means and recorded on the mag-

netic tape in the previous'dubbing recording will be

the target of dubbing reproducing.

The dubbing-reproduced signal is supplied to the
slave deck via the dubbing outputting means. In the
Slave deck, the signal (with its time axis compressed
by 1/m times) supplied from the apparatus is'pro-
cesséd, and typically, magnetic recording is per-
formed. Assuming that the slave deck has the above
construction, a signal with its time axis compressed
by 1/m times is recorded at an m-fold rate.

In the case of dubbing recording, reverse to
dubbing reproducing, the apparatus takes a signal with
its time axis compressed by 1/m times. At that time,
the signal with its time axis compressed by 1/m times
is supplied to the magnetic head as a recording sig-~
nal, and is recorded at high speed by the magnetic
head which performs recording at an m~fold fate during
self-recording and self-reproducing.

Accordingly, with the sécond arrangement, dub-
bing can be performed at high speed.

The drive for the magnetic head is controlled by



a video signal inputted fromthe input termnal 463. This signal is
applied to the magneti c heads 401-1, 401-2 via the recording anplifier
442, the switch 465 and a rotary transformer 466 and is recorded on the
magnetic tape 410. On the other hand, the signal on the nagnetic
tape 410 is reproduced by the magnetic pfad 401-3, 401-4 and is supplied

to the reproduitg Aoy fereampldd, ai fhg @ydtfchrordiziing merandi6 and t he
swi tch 475. For starting the signal recording in insert editing,
first the tapendmsdy idubbihiqargcordingrjuditige dubbing synchronizing '

32 is controlled, and after entering the synchronizing control, it is
switched to tmeand«aauses tthe nagnetic heage $iq Qenfaad Fagpriting iaty poi nt .
At that tine, the positional relation between the reco din%h&?ttern on

the nagnetic tHe YNt ¥ FhitFachroanaing gignal from

master deck so as to be synchronized with the supply
of the reproducing signallfrom the master deck. Dur-
ing dubbing reproducing, a synchronizing signal is
supplied to the slave deck so és to synchronize the
recording on the slave deck with the timing of self-
reproducing.

Consequently, synchronous dubbing between the
master and.slavé decks is possible.

Alternatively the driving for the magnetic head
~ may be controlled by a trackihg control means. This
tracking control means controls the tracking of the
magnetic head in such a manner that adjacent tracks

~..can be continuously scanned by the magnetic head.

e According to a third aspect of the invention,
Ehere is provided a magnetic recording and reprcducing
apparatus comprising:

{a) a rotary drum having an outer periphery
which is frictionally engageable with a magnetié tape

- in such a manner that the axis of rotation of the
rotary drum is disposed at a predétérmined angle with

. respect to the moving direction of the magnetic tape;

() m (m stands for a integer larger than 1)



t hrough 401-4 is shown in FIG 56, for exanple. Spe- cifically, the"’
magneti c head 401-1 is disposed on the |eading end of the track FlI, and
the magnetic head 401-2 is disposed on the trailing end of the track F4.
Therefore, the magnetic head 401-3 is |l-ocated cen- trally of the track and
on the boundary line between the track F4 and the track Fl. The. '
delay circuit 476 shifts the head switc (5] pul ses in phase by 90 so that
t he switchi ngnywmiser i off magnehic nbhgads i disvesedOdn tioe el Wil |l be aligned
with the head switching position of the nmagnetic head 401-1 or 401-2

| ateral ly of PeripheEy FEr?h%rFotﬂEY dctmyfar rper formbng esreanningt he
signal s of frequencies %e rlin a predeterm ned order fromthe second
circul ating fPRGHRAPAGR Eiﬁt5?9ﬁ7§9 as to re@oxdcOMmednetic head position

of LG 50 aplEre thBheb G RIUEIGY, 1 L2, SeEt Bl ed L phe second

Lol L1 9. ESQUEREN DE0GHE| Lo i BETELRLSornd FUUBEEYng AR "0 OV
so as to pick up a reproducing signal from the
predetermined-width track on the magnetic tape during |
reproducing; and

(c) a track scanning means for causing the mag-
netic head to scan n (n stands for an integer equal to
or sma;ler than m) number of tracks during one channel
‘recording/reproducing of n channel record- -
ing/reproducing for one cycle of information ﬁo be re-
corded on the magnetic tape.

With this third arraﬁgement, a plurality of
channels can be dealt with simultaneously; this is, n-
channel recording and reproducing is possible. |

During n~channel recording and reproducing, the
magnetic head scans n tracks during one-channel
recording and reproducing under the control by the
scanning control méans. As a result, n-channel
recording signals can be reco:ded on n tracks, or n-
channel reproducing signals can be reproduced from n
tracks.

With the third arrangement, it is unnecessary to

provide an additional magnetic head and signal pro-



33 The signal reproduced fromthe magnetic head 401-3 includes the

pi |l ot signal conponent of the fre- quency [err] corresponding to 1/2 of
the head width, and the conponent of the frequency f4 corresponding to 1/2
of the head width. In the LPF 467, the two pilot com ponents are
extracted and are supplied to the m xer 468. ‘On the other hand,
since the second circulating frequency g ef at or 477 generates the
frequency f4, cesﬁiﬁgg@btc@ﬁthfohaeachecﬁggﬁelentAe¢ofdtmgmmpymubhi- ponent
has an anplitude corresponding to 1/2 of the head width is obtained from
the second BPFChampel signal gpanbehdeatyneith Witk simplkejconstrued on the
boundary line between the track F1 and the track F2 in FIG 56, nanely,
when t he nagné?*%“head 401-1 is lo- cated above the track FI of the tape

or when the mag- nepig Ngad204s%nky LRSRHEE YNEBLnAOP LORSEsTRGOT the
 and separating means. This channel composing and
separating means composes recording signals of the in-
dividual channels during recording, and separates
reprodﬁcing signa;s of the individual channels during
reproducing.

Theréfore, for example, n-channel recording sig-
nals can be distributed and recorded on n tracks dur-
ing recording, and reproducing signals to be
reproduced from n tracks can be outputted as distrib-
uted to channels.

Since the recording and reproducing by the még-
netic head is conducted in units of tracks, recording
and féproducing through a plurality of channels to be
dealt with simultaneously, e.g., one channel for
recording and another for repfoducing, can coexist.

The channel composing and separating means may
include a tape speed dontrol means, an identification
code adding means and an identification code separat-
ing means. - |

The tape speed control means controls the speed
of feed of the magnetic tape. The idgntification code

adding means adds to a recording signal an identifica-



tape, the second C|rculat|ng frequency generator 477 generates the 5|gnal
of the frequency [err] At that tine, the signal of an anplitude
proportional to the head width on the track F2 with a differenti al fre-
guency between [err] is obtained fromthe first BPF 469-1. - By
controlling the frequency fromthe second circulating frequency generator
477 by the signal whi ch is obtained B/8shifting the head swi tching pul se
34 (fromthe Foder dndicmeing rtheh speddy oD [feed) ofwitbe magnetdgnet i c
head 401-3 is |located on the boundary |line between the track F4 and the

track F1 or SRRh@NoGinses,the |1‘??§”¢%15\ﬂeé§$atd1é=q F&@I@rﬂz% iged rack F3,
th | of. | it t | t of th
mgneti o head HAEETRR, dide, A i dtrelatersinadh BAr 36 05 858 om the second
BPF 469- 2. FL‘:rrtahﬁ:r 'on %@ﬂ&é@.@%&fe r&?ﬁqn@ojre% z‘%xlxﬁcat% on the bound-

identification code separating means separates and

detects an jdentification code from a reproducing sig-
nal and instructs the tape speed control means to con-
trol the feed speed of the mégnetic tape to a target
feed speed during reprbducing.

As a result, it is possible to use the space of
.the magnetic tape effectively, irrespectiﬁe of the
speed of feed of the tape.

Preferably, the identification codes should .in-
clude those indicating the feed speeds of the indivia-
ual tapes, and those indicating that the magnetié tape
is in a transitional position where the feed speed of
the tape is being switched. Specifically, during the
transitional pe;iod in which tﬁe feed speed of the
magnetic tape is being switched by the tape speed con-
trol means, the identification code adding means adds
to the recording signal the identification code of
this content (i.e., the content different from that

when the tape is being fed at a constant speed), and
ﬁhe resulting signal is recorded on the magnetic tape.
The identification code separating means detects the

‘identification codes during reproducing and instructs



DTN N

ary line between the track F1 and the.track F2 or on the boundary between
the track F3 and the track F4, the signal of an anplitude proportional to
the dis- placenent of the nagnetic head 401-4 can be obtained fromthe
first BPF 469- 1. Therefore, by selecting the output of the first
detector 470-1 or the second detector}4y0-2 by operat- ing the switch 479

accordi ng togbhehangauthaf sbba sgggayoélfﬁﬁiﬁaégg, a vol tage proportional
to the dis- placenent of the nagnetic head 401-3 or 401-4 fromthe

boundary line can hes abtesagd, Iki isvpbkagpleatbVviakel shify bepresents a
vol tage val ue proportional to the displacenent of the magnetic head 401-1
or 401-2 frobweehentcharnelhreceddngl and rappbdeding and ane+ifier 480
where a suitable DC of fset and an anplification gain are given to the
signal, and ehanpeiyrecAaydingnand reprogpriang swoekblyuapdirebiabnal 474
via the smﬁtfg 481. ' :

n-Channel recording énd reproducing may be such
that the timing of supplying and taking out the sig-
nals to and from the magﬁetic ahead depends on the
channel.

By providing a recording timing control means
for supplying the recording signals to the magnetic
head at a different timing for every channel, a
plurality of channels can be dealt with simultaneous-
ly, for example, one chanhei for reproducing and an-
other channel for recording.

According to a fourth aspect of the invention,
there is provided a magnetic recording and reproducing
apparatus comprising:

(a) a rot;ry drum having an outer periphery
which is frictionally engageable with a magnetic tape
in such a manner that the axis of fotﬁtion of the
rotary drum is disposed at a pre&etermined'angle with
respect to the moving direction ofithe magnetic tape:;

(b) m number of magnetic heads disposed on the
outer périphery of the rotary drum for performing

scanning on the magnetic tape so as to record on a



35 Assum ng that the output of the second circulat- ing frequency
generator 477 is fixed at the frequency [err] the output voltage of the
output termnal 474 with respect to the displacenent of the magnetic head
401-4 in the longitudinal direction of the tape varies as shown in FIG
57. In FIG 57, as this output voltage is integrated in the |ongitudinal
direction of the tape, an integration vdh{k will be V1. The out put

voltage at a dgshg kD | {00k ioh [tid maymeltiiat tapel ack range when
a control Ioopﬁ?s %9%%§g§§aa§+#@%ﬁ%ar- ently be subjected to a |arge

restriction. Coecorffigesigyal i fo e dpmiiethiduring nesRrding t M@y di nary
reproduci ng node before starting the insert editing, the control ability
for small signad asnponpick up a RBIRAVS RGBT &HFC 3&‘9[ he insert
editing node. Therefore, if synchroni.zati | S 1 | inary
reproduci ng modEedeterminedrwidth i WRATE ?%%%ﬁ\aﬁ&%‘% q'-'tagbﬁ dgg%@
obt ai ned al so pg&}&guégagrt edi ting. Wth this prior art nagnetic
recordi ng and T

(c) a pilot signal.adding means for adding a
pilot signal to a recording signal;

(d) a pilot signal extracting a pilot signal
from a reproducing signal;

(e) a tracking determihing means for determin-
ing,.ffom the extracted pilot signal, a tracking posi-
tion to be scanned by the magnetic head for the next
time; and )

(£) a tracking'control means for controlling the
- scanning position of the magnetic head based on the
decided tracking position.

With this fourth arrangement, the next scanning
position is determined by the pilot signal extracted
by the reproducing. For example, in insert editing, a
continuous and uniform track can be formed or scanned.

The tracking control is performed by controlling
the scanning position of the magnetic head based on an
offset by a tracking control means. Here the offset
is obtained by using a storage means and an offset
control means. The storage means stores, in the peri-

od of one track scanning, the tracking position



reproduci ng apparatus, it is necessary to provide at |east one nagnetic
head in addition to the ordinary recording and reproduci ng heads, thus
i ncreasing the cost of production and making it difficult to reduce the
size of the rotary drum (5) Fifth Prior Art ' FI G 58 shows one
exanple of a tape format for a 36 magnetic
recordi ng reproduci ng apparatus which enaﬁils reci procating reproducing,
the tape fornafebermdngd bysar tyagking fletewminphg meansek TheK thee Vi deo
Des- cription” &ga e 21%% l.ssued from Japan Broadcasting AssQciation
(Ni ppon Hoso K§§| p%_con ol megpRgnebtaingpecasiani ff%et; rnd4fae, on which
surface each track i roed in,the follown ormat. .Specifically, a
vi deo track 51f%5an§ %gF_ggP Skeaﬁﬁesfpgﬁ$ﬁﬁF%ﬁn9i8351§$3ﬂals are to be
recorded and EERERAYGEA by e LrhBkihgNa8telRINFhY hakfis'&54 R
tracking position.stored in the storage means.
It is thereby possible to detect an offset oc~-
curred by one scanning so that the scanning position
can be controlled accurately. '
Preferably, a pilot signal should occur depend-
ing on the drum rotation pulses synchronous with the
rotation of the rotary drum. Using such method, ac-
curate control of the scanning_position can be
achieved by a simple means. By using the gates
operable by this drum rotation pulses, simultaneous
supply of an offsgt can be achieved.
Further, using a mixing means for mixing the
reproducing signal with the next recording signal and
for supplying the resulting signal to the magnetic
head, so-called punch-in-and-out editing can be real-
- ized.
According to a fifth aspect of the invention,
there is provided a magnetic recording and reproducing
apparatus comprising:
(a) a rotary drum having an outer periphery

which is frictionally engageable with a magnetic tape

in such a manner that the axis of rotation of the



audio track 511-Al is a track on and from which audio signals are to be
recorded and reproduced in the direction of forward tape feed; a video
track 511-V2 is a track on and from which video signals are to be
recorded and reproduced in the direction of reverse tape feed; and an
audio track 511-A2 is a track on and ﬂjonmmhich audi o signals are to be
recorded and reproduced in the direcﬁhon of reverse tape feed. The

obj ect of thiZtATHAEHR I isnered Ath@ predetermined angde withy enabl e
| ong-tinme recordin and_.recordjn d reproducing band qf, aydi o signals by
reci procati ng’ﬁ/s%cgt t%%%&%%qy%ngé@'eﬁt&on of th ?‘ar%e%lﬁ %W't he rate
of manetic(ape 1 il £kl AP ARy eolE A el S, °, o
10 MR 8 TS et o i gy perionery g v rorary 7
drum for performing scanning on the magnetic tape so
as to record on a predetermined-width track on the
magnetic tape a recording signal to be applied during
recording, énd so as to pick up a reproducing signal
from the predetermined-width track on the magnetic
tape during reproducing:;
(c) a tape feed direction control means for
reciprocating and inverting the direction of feed of
the magnetic tape; and
(d) a track designating means for selectively
actuating one of the pair of magnetic heads to perform
recording and reproducing on one track per two tracks
durihq forward recording and forward reproducing and
for actuating one of the magnetic heads for the tracks
other than a target track of the forward recording and
forward reproducing during backward recording and
backward reproducing. |
With this fifth-arrangément, the direction of
feed of the magnetic tape is reciprocated and inverted
by a tape feed direction control means.
During forward recording, one track for every

two-track space is formed on the magnetic tape. Name-



cludes the video tracks 511-V1, 511-V2 for recording and reproducing in
the helically scanning nethod and the audio tracks 511-Al, 511-A2 for
recordi ng and reproducing on |linear tracks. For exanpl e, using the
| ower half (1/4 inch) of the magnetic tape 510 during forward tape feed,
the video signals are recorded on the video track 511-V1, and the audio
signals are recorded on the audio track 11- Al . Then, When t he
direction of the nagnetic tape feed be s relatively reversed by turning
the mag- netigyt,apg Sélecthivdtyodrivihg ¥hdenagh@bitshead, tdchabpdi o

signals are recorded on the video track 511-V2 and the audio track 511-Al,
usi ng the Iomesphabfi@lﬂsediﬁon)recorﬂéngagnetic t ape 510. .
Concerning the recording and reproducin vi deo signals, this prior
systemis equival ent Ttxsnoﬁpymsneaﬁlsyar CEPGPHQJ-E%I acPPRGacPEesf the VHS
met hod, but 'the audjo recordi ng, and roducing to _the linear
track is increkbas gh répgfﬁvgsggegartBeFﬂF lﬂgoqgr RE FReoFAF¥3T2nd
reproduci ng ba%ec%%d&gg §§dh8ed:for recording. Namely, recordlng is
performed between the tracks formed by the forward
recording.
During forward repfoducing, by selectively dri?—
ing the magnetic head, a half track is scanned for
reproducing.
‘Then duriné backward reproducing,.a track other
than the track scanned for reproducing during the for-
ward reproducing is scanned for reproducing. Name;y,
reproducing is performed between the tracks scanned by
the magnetic head during the forward reproducing.
As a result, it is possible to make an in-
stantaneous shift from forward recording/repro&ucing
to backward récording/reproducing, without fording the
user to reset the magnetic tape as ccn&entional.
Also, adequate quality cannot be achieved.
The track designating means may includes a
tfacking control means for controlling the tracking
position of the magnetic head and fixing the scanning
direction of the magnetic head which is now performing

recording and reprocducing, thus improving the quality.

The tracking control means may includes a for-



signal s. Wth this prior magnetic recording and reproduc- ing
apparatus, it is necessary to turn the magnetic tape inside out when the
direction of tape feed is : 38 switched from
the forward to the reverse and vice versa. Also it is inpossible to switch
the tape feed direction instantly. 54 SUMVARY OF THE | NVENTI ON

Wth the foregordotraclrdetécoing! wedns ) &i€vackiny |storayey ampj£cts of
this invention: (1) to enable sinultaneous noniitoring real tine
signal s (e.g.scéniingddisectiontad sl mg qoeig Lct i on; * (2) to enable
hi gh- speed dubbi ng; (3) to enable recording through one channel and,
at the sane tine, r@ﬁd&ﬂ#tﬁmﬂgMembiMrmm-demts vithenout addi ng

any magnetic head,,increasing aqg circuit conponents and hence i ncreasing
the cost of Position of the target track of backward recording and

backward reproducing by one of the magnetic heads
which is not performing recording and reproducing.

The tracking storage stofes the detected position of
the track. The scanning direction adjusting means ad-
justs the scanning direction of one of the magnetic
heads which is associated with the backward recording
and backward reproducing based on the position stored
in the tracking storage.

Each of the foregoing five arrangements may ad-
ditionally include the following.

An A/D converter and a D/A converter; the former
converts analog recording signals into digital record-
ing signals, and the latter converts digital reproduc-
ing signals into analog reproducing signals.

Using thése converters, it is possible to cope
with the case in which signals to be exchanged between
this apparatus and the exterior must be analog.
Therefore digital signals can be recorded and
reproduced on and from the magnetic tape.

Further, a time axis compressing means for com-
pressing the time axis of the recording signal by 1/m

times, and a time axis expanding means for expanding



producti on; (4) to enable a continuous and uniformtrack pattern
during insert editing, wthout adding any mag- netic head; and (5)
to enable instant switching fromforward tape feed to reverse tape feed
and vice versa and to Kkeep signals in high quality. According to a
first aspect of the invention, . there |5|?§PV|ded a magnetic recordi ng and-

ottt onal f r o, Thtte Tefe tbdhe rRmFeurkng ¢ e P £ m (m
ggan?ﬁef g[ aﬁgalr peedlﬁ{%e&é%&&% {l'rﬁn%:ﬂﬁs r%‘ci“edﬁ:tsef’ee&ﬁ%ﬁf whi ch S
L £ et Y, Y S, S o0 44 AL Sl 1
these twq means are effective in recording all of in-~
formation contained in the signals supplied from the
exterior.

In recording and reproducing digital signal ac-
curately, the apparatus should preferably include
means for encoding the digital recording signal for
error correction, énd means fb: decoding the digital
reproducing signal for error correcting.

.Further, in recording and reproducing the digi-
tal recording signal in code suitable for recording
and reproducing on and from the magnetic tape, the ap-
paratus should preferably include means for encoding
the digital recording signal for recording, and means
for decoding the digital reproducing signal for
recording.

Finally, for using the-magnetic head comﬁonly.in
recording and reproducing, the apparatus should
preferably.include a reco:ding/reproducing switching
means., |

The above and other advantages, features and ob-
jects of this invention will be manifest to those
versed in the art uéon making reference to the follow-

ing detailed description and the accompanying drawings



angle with respect to the noving direction of the mag- netic tape;

(b) a magnetic head di sposed on the outer periphery of the rotary drumfor
perform ng scanning on the magnetic tape so as to record on a

predeterm ned-wi dth track on the nagnetic tape a recording signal to be
applied during recording,” and so as to&fck up a reproducing signal from

the predeternpeghitkideddPfK PPefdfrdRINRLLELAANEs M borSPIRFUCT NT;

and (c) a track follow ng and scanning neans for controll1ng the

position of thehengrbicpiesdof NtLE N nvefBIGE! atdadndwie BRGNS} i of head
scans the sane track while the rotary drum makes mrotations as driven at

t he speed m tiitkbustraktive asxample! andard speed. Wth this first
arrangenent, the period in which the rotary drum makes one rotation at a
standard speed is eqBRIEFoDESERIFTION OF WHEC PRAWINGSt ary drum makes m

rotations at a speed ﬁg mt] nes. Therefore,,when the rotary drum
makes mrota- tionsFHE- al shRed Meshediagran shoeing #dmAR8EIR an

recording and reproducing apparatus according to a
first embodiﬁent of this invention;

FIG. 2 is a diagfam showing a track pattern on a
magnetic tape in the first embodiment and also showing
the direction of movement of a magnetic head relative
to ﬁhe magnetic tape:;

FIG. 3 is a block diagram showing a magnetic
recording and reproducing apparatus according to a
second embodiment;

FIG. 4 is a diagram showing a track pattern on
the magnetic tape during self-recording and self-
reproducing in the second embodiment;

FIG. 5 is a diagram shdwing a track péttern on
the magnetic tape during dubbing in the second embodi-
ment; |

FIG. 6 is a diagram showing the arrangement of
magnetic heads in a magnetic recording and reproducing
apparatus according to a third embodiment;

FIG. 7 is a diagram showing a track pattern on
the magnetic tape in the third embodinment;

FIG. 8 is a block diagram showing a circuit con- .



mfold nunber of tracks in the period needed for this rotation.
40 The track foll owi ng and scanni ng neans controls the position of
the magnetic head. This control is performed in such a manner that the
magneti ¢ head scans the common track in the period in which the rotary
drum nmekes mrotations at a speed n1tiq$ As a result, in the case

f th fold : di g’ ' ted with
Cespect | to S CarAe Elepriod b, B HHTFAeRROAAAE, T Co- cal 1 ea
si mul t aneous noni t origig Ofy (Y & ﬁgﬁb‘thﬁ”ﬁhoﬁk%@%ﬁe YoibrSidd S a

constructi on. The track follow ng an anni ng nmeans Tay in- clude

means for supplgfirss chanhel and ehengepirgdbingBiNg s$étondtemanney, a track
following signal, and a follow ng signal generating nmeans.
: of recording/reproducing of the magnetic heads in the

third embodiment;

FIG. 10 is a diagram showing the reproducing of
the first channel and the recording of.fhe second |
channel, of the recording/reproducing of the magnetic
heads in the third embodiment;

FIG. 11 is a diagram showing data to be re-
corded/reéroduced and the hovement of the magnetic
head during the recording of the first channel and the
reproducing of the second channel in the third embodi-
ment;

FIG. 12 is a block diagram showing a magnetic
recording and :eproducing apparatus according to a
fourth embodiment;

FIG. 13 is a diagram showing a track pattern on
the magnetic éape during one-channel recording and
reprdducing in the fourth embo&iment:

FIG. 14 is a diagram showing a track pattern on
the magnetic tape during two-channel recording and
reproducing in the fourth embodiment;

FIG. 15 is a diagram showing a track pattern
when operation is shifted from one-channel recording

and reproducing'to two-channel recording and reproduc-




The track follow ng signal supplying.nmeans sup- plies a track follow ng
signal to. the magnetic head. The track follow ng signal extracting neans
extracts a track followi ng signal fromthe reproducing signal. The
foll owi ng signal generating neans generates a track follow ng signal and
supplies the signal to the track follow _ng signal supplying neans. This
genera- tion occurs based on the result di scrimnation of the next _
scanni ng start pﬁgl%ﬁdﬁh%ff@“éthagmbﬁ¢bmﬁehd a@és@ibqwﬁh¢ﬁ#nqa§mefolIomnng
signal extracted the track follow ng signal extractlng nmeans.

41. | f th%hﬂé e?f ctaed gSPeed e ¢t pRaEmeki®rtaBRy applied vol tage,

| t havi h, t hat targ i t f th
magnet 16 hoad 19 sorHe- ChE bboi FERRY SLRTHR,BReiod SR BRPTacK  may

be used as a trefgnfgﬁéﬂmiegié'gﬂf%ted from one-channel recording and
reproducing to two-qhannel recording and reproducing
in the fourth.embodimeht; _

FIG. 17 is a diagram showing a track pattern
when operatibn is shifted from two-channel recording
and reproducing to one-channel recording and reproduc-
ing in the fourth embodiment, and also showing the
change of feed speed of the magnetic tape;

FIG. 18 is a timing diagram showing the opera-
tion when it is shifted from two-channel recording and
reproducing to one-channel recording and reproducing

_in the fourth embodiment;

FIG. 19 is a block diagram showing a magnetic
recording and reproducing apparatus according to a
fifth embodiment; |

FIG. 20 is a diagram showing data to be re-~
corded/reproduced and the movement of the magnetic
heads in the fifth embodiment:;

FIG. 21 is a block diagram showing a'magnetic
recording ahd_reproducing apparatus according to a
'sixth embodiment;

FIG. 22 is a diagram showing a track pattern on

the magnetic tape during ordinary recording in the



Further, the apparatus may al so includes nmeans for controlling the
rotational frequency of the drum and means for controlling an operation
node of the nagnetic head. The rotational frequency controlling neans
controls the rotational frequency of thggjotary drumto a predeterm ned

val ue. The oper.ation e controlling ns controls the operation node of
t he nagneticﬁ&éﬁ?iqﬁggaﬁ?%¥ﬁﬁanner that, in the period of one rotation of
the rotary drum th g [ e%ﬂ ope..Li ordi ng
and then scans at %e%%t r]"(;e“tn_ei(\st igrre gr%%r%g%rh% &k‘?ﬁg“e Q@rﬁh&%gfggﬁdlﬁﬁg to a
second aspect ffstli@ ¥ &id Hagndtie RealsPGRAingd racBRraiay on’ eaer ding and
reproduci ng apparatus conprising: (a) arotary drumdrivable at a

rotational fraagnepidectapsl doi ahel siwth emoddméntpeed during sel f-
recordi ng and -reproducing and a speed m(mstands for an . integer |arger

than 1) times as nud¥Gas dthdss@asiiagramd gd then §egarBiing- R&or di ng
dubbi ng- reproducing,, the rqtary drum havi an outer periphe MWhich is
Frictionally SRERGEARIEAHTIRTRaTt: Skpaty In the siweh’ daboas®

ment;

FIG. 25 is a timing diagram of servo signals in
the sixth embodimént;

FIG. 26 is a block diagram showing a magnetic
recording and reproducing according to a seventh em-
bodiment; |

FIG. 27 is a diagram shqwing a track pattern on
the magnetic tape during ordinary recording in the

seventh embodiment; i

FIG. 28 is a diagram showing the arrangemenﬁ and
posture of the magnetic heads during recording on the
magnetic tape in the seventh embodiment:;

FIG. 29 is a timing diagram of servo signals in
the seventh embodiment;

FIG. 30 is a block diagram showing a magnetic
recording and reproducing apparatus according to an
eighth embodiment:; |

FIG. 31 is a timing diagram showing punch-in/out
editing in the eighth embodiment;

FIG. 32 is a block diagram showing a maghetic



42 in such a manner that the axis of rotation of the rotary drumis

di sposed at a predetermned angle with respect to the noving direction of
t he magnetic tape; (b) m nunber of nagnetic heads di sposed on the
outer periphery of the rotary drum for gﬁarorning scanni ng on the nagnetic
tape so as to record on a predeterm ne i dth track on the magnetic tape a
recordi ng si gnedcordimg apnd i eeproduding esptdths awtorstirgs tw Pick up a
reproduci ng signal fromthe predeterm ned-w dth track on the magnetic tape
during reprooubntly; embodimeitj a magnetic head drive and control neans for
causi ng one of m number of the magnetic heads to per- form.scanning on the
magnetic tape duringfE@tf33 ecdréiagrameRering & YA RACEIP (P m

nunber of the_nagnet heads_to performm scanni on the magpetic [t.ape
during dubbi ngth® CBRIRRGLSERRR bYReR. TAg MRERA T tape 18°#&d'tn eid

forward direction in the ninth embodiment;

' FIG. 34 is a diagram showing a track pattern on
the magnetic tape when the magnetic tape is fed in the
backward or reverse direction in the ninth embodiment;

FIG. 35 is a diagram showing data to be recorded
and the movement of the magnetic heads when the mag-
netic tape is fed in the forward direction in the
ninth embodiment;

FIG. 36 is a diagram showing data to be recorded
and the movement of the magnetic heads when the mag-
netic tape is fed in the backward or reverse direction
in the ninth embodiment; .

FIG. 37 is a diagram showing data to be
reproduced and the movement of the magnetic heads when
the magnetic tépe is fed in the forward direction in
the ninth embodiment;

FIG. 38 is a diagram showing data to be
reproduced and thé movement of the magnetic heads when
the magnetic tape is fed in the backward or reverse
direction in the ninth embodiment;

FIG. 39 is a diagram showing a track paﬁtern on

the magnetic tape when the magnetic tape is fed in the



(d) a tinme axis conpressing neans for conpress- ing the time axis of a
recording signal by 1/mtinmes and supplying the conpressed tine axis to
the magnetic heads during self-recording; (e) a tinme axis expanding
nmeans for expanding the tine axis of a rep@dduci ng signal and supplying

the expanded tdiRaddl QbR dIRrTA8RBHInI0R A ULhOA ofiBbATAERESIVC O

(f) a dubbing i'hput neans
43 recordi ng signal pr109R tis™d @iagrak QHHQEﬂéseéaEk paftethMifienf rom a
master deck and supplying the same recording Signal to the magnetic heads
during dubbi ndhe maemetiieg taped is fed ingthe Babkwagdootppéveesas for
fetching the reproducing signal, whose tine axis is conpressed by 1/ m
times, from tkddresion drhdhes temthoempodimegtihe

FIG. 41 is a block diagram showing a magnetic

recording and reproducing apparatus according to a
first prior art:; |

FIG. 42 is a plan view.shdwing an electric
strain element éupporting the magnetic head in the
first prior art:; |

FIG. 43 is a side elevational view showing the
electric strain element in the first prior art:;

FIG. 44 is a diagram showing a track pattern on
the magnetic tape in the first prior art:;

FIG. 45 is a timing diagram showing the opera-

.tion timing in the first prior art:;

FIG. 46 is a block diagram showing a magnetic
recording and reproducing appafatus according to a
second priot art;

FIG. 47 is a diagram showing one example of er-
ror'correcting codes in the second prior art:

FIG. 48 is a diagram showing error occurrences

- in the second prior art;

FIG. 49 is a diagram showing data when errors

cannot be corrected in the seéond prior art; |

FIG. 50 is a block diagram showing the manner in



sanme reproducing signal to a slave deck. Wth this second
arrangenent, during self- recording and self-reproducing, the rotary drum
is rotates at a standard speed, and one of m magnetic heads records on
and reproduces fromthe nmagnetic tape. At that tine, a signal with
itsmtinme axis com pressed by 1/n1tinss I's recorded on the magnetic tape.
As a result, a_ ,signal including inform¥n, which is conventionally
recorded on WRiFRcRsmaptercderkeandna shaye odeck raxk. ceoneetedoduci ng, it

I S necessary ﬁo rggﬁase this caonpression. Accordingly thﬁ time axis
expandi ng ne¥RENeRPRGRT kS PeREoEmed By usingcthedmrdnetiy signal by m
tines. l,g _dubhking recordi ng_and reprodycing, the .rotary drumis
rotated at aﬁeﬁg?ggggsﬁg ngBF? BFLRP ﬂ%ﬁﬂ%??@saﬂgaﬁggaficﬁ??ven. As a
result, recoFgggg-aggg reproducing can be performed at an mfold speed.

The target o ubbi ng reproducing here is a sig-

FIG. 51 is a diagram showing the arrangement of
magnetic heads in a magnetic recording an& reproducing
apparatus according to a third prior art;

FIG. 52 is a diagram showing a track pattern on
the magnetic tape in the third prior art; |
| FIG. 53 is a block diagram showing a circuit
construction of the third prior art;

FIG. 54 is a diagram showing data to be recorded
and the movement of the magnetic heads when the mag-
netic tape is fed in the backward or reverse direction
in the third prior art;

FIG. 55 is a block diagram showing a magnetic
recording and reprodﬁcing apparatus according to a
fourth prior art;

FIG. 56 is a diagram showing a track pattern on
the magnetic tape and the movement of the magnetic
heads in the fourth prior art;

FIG. 57 is a diagram showing a waveform of the
output voltagé from the output terminal when the out-
pdt-of a circulating frequency generator is fixed to
£,; and |

FIG. 58 is a diagram showing a track pattern on



44 nal recorded on the magnetic tape, with its tinme axi

s conpressed by m

times. For exanple, for self- recording, a signal with its tine axis

conpressed by the tine axis conpressing neans and a si

gnhal taken by the

dubbi ng i nputting means and recorded on the mag- netic tape in the

previ ous dubbing recording will be the target of dubb

ng reproduci ng.

The dubbi ng-reproduced signal is supplied to the slave deck via the
dubbing outputting neans. In the Slave Beyk,,the signal (with its tine

axi s conpressad mAynbtic tia@Rs inS WP
cessed, and typically, magnetic recording i s per-

the sl ave dedeprasiuding apparatwssbceorddig @oSadRalthi
conpressed by I/mtines is recorded at an mfold rate.

of dubbi ng recordi ng, reveDETAILED]DESCRIPTEPNOJUCI Ng,
a signal with its time axis conpressed by 1/m tines.
signal with (Y FikstgEmboddmentssed by 1/m tines

FIG. 1 is a system diagram showing a
signal recording and reproducing apparatﬁs

to a first embodiment of this invention.

deiOTeLBeaaNgaRAGUS | pro-

ornmed. Assum ng t hat

blribks alrt® axis

In the case
t he apparatus takes
At that time, the

digital

according

In FIG. 1, magnetic heads 601-1, 601~2 have ade-

quate range of movement with respect to the track

pitch and are usable for both recording and reproduc-

ing. FIG. 1 also shows a tape 610, a rotary drum 602,

a drum motor 608, a capstan 682 for feeding the tape

610, and a capstan motor 683.

The operation of the apparatus, along with the

flow of signals, will now be described.

During recording, an analog video signal is

first introduced into the apparatus from an input ter-

minal 684, and is then supplied to an analog/digital

(hereinafter called "A/D") converter 651 via a

recording-side low-pass filter 650. In the A/D con-

verter 651, the analog video signal into a

digital

video signal and is then inputted to a recording-side

digital signal processing circuit 616-1. In the

recording4side digital signal processing circuit 616-

1, the digital video signal is processed by encoding

for error correction, compressing the time

axis,



K o

I's supplied to the magnetic head as a recording sig- nal, and is recorded
at high speed by the magnetic head which perfornms recording at an mfold
rTate during self-recording and sel f-reproducing. Accordingly, with
the second arrangenment, dub- bing can be gefformed at high speed.

The drive.for hBauEBﬁEﬁb'SnBEQQGhS Ceatﬁﬂéﬁbgoggésed data, an A cFﬁﬂﬂ ng

45 using, for exanple, & dubbing synchroni zing neans. During

recording, thi AdebbTEgckyFORLORLAGNIsigRADS WRISK SwidccaRge®its doad to
performrecording at the timng wth the synchronizing signal fromthe
mast er deck socu¥ by Ba 3fRckeuvwozeiroiih 688 angpilyichfis Heorkeroduci ng
signal fromthe master deck. Dur-_ ing dubbing reproducing, a synchronizing
signal is supBPPedfps the §980€taécke§€sa§°tg°%¥ﬂ8h¥%ﬁl§§a?%edu¥ﬁ%%rd|ng

on the slave degg %&Eg,tgg %hgkggagfageléderrEQQPd glnggnal obtained

as the result of this adding is amplified by a record-
ing amplifier 642 and is then supplied, as recording
data, to a recording/reproducing change-over switch.
633. At that time, the recording/reproducing change-
over switch 633 is normally turned to R side. 2as a
result, the recording data are recorded on the tape
610 by the magnetic head 601-1 or 601-2.

'Dufinq reproducing, the recording/reproducing
change-over switch 633 is turned to f side. The sig- "
nals read from the tape 610 by the magnetic heads 601-
-1, 601-2 are ampiified by a reproducing amplifier 643
and are then inputted to the reproducing-side digital
signal processing circuit 616-2.

At that time, only the ATF signal is taken out
from the amplified reproducing data by the ATF servo
circuit 685. Using this signal, the ATF servo circuit
685 controls the héads 601-1, 601-2 in such a manner
that their scanning positions do not deviate from the
track. The reproducing-side digital signal processing
circuit 616-2 performs processes such as by demodulat-

ing the reproducing data, expanding the time axis_énd



Consequent |y, synchronous dubbing between the master and slave decks is
possi bl e. Alternatively the driving for the magnetic head may be
controlled by a tracking control nmeans. This tracking control neans
controls the tracking of the magnetic head in such a manner that adjacent
tracks can be continuously scanned by t magneti ¢ head. Accordi ng

to a third aspeucoding)Edr \WHHdrOBor ldifiidn.S AV bededs@AyAitaC aiacor di ng
and reproducing apparatus conprising: (a) a rotary drum having an
outer peripher yonvertded Sritd nalty Wicigaoemdle byt & aigdgnetic tape in
such a manner that the axis of rotation of the rotary drumis disposed at
a predet er m netadyeimalug hhemsiypafitdro ddld e ViDY/A")i 6661 amdofthielme nagneti c
t ape; (b) m(mstands for a integer larger than 1)

46 nunmber of nikdeemesHding @ingdesedlata @are autautted from an output

terminal 687 via a reproducing-side low-pass filter
657.

In increasing the number of rotations of the
drum to perform simultaneous monitoring, a sequence
circuit 688 produces various kinds of clocks and con-
trol signals, according to a signal indicating the si-
multaneous monitoring mode, and supplies the control
signﬁls to a servo circuit 689. The servo circuit 689
causes the drum motor 683 to rotate at a higher speed
and with stability based on the control signals.

FIG. 2 is a d;agram showing a recording track
pattern of digital video signals on the tape 610. In
FIG. 2, 6lla, 611b, 6l1lc, 611d designate video tracks.

In thistembodiment, the numbéf qf rotation of
the drum during recording is 3600 rpm and the number
of rotation of the drum during reproducing is 1800
rpm. The reason why 1860 rpm was selected here for
the number of rotétion of the drum during reprdduciné
is that for example, a publication entitled "TV Tech;
nique V-R 87 - 33", Vol. 11, No. 24, pages 31-36 dis-_
closes a digital video tape recordef of the NTSC com-

posite method using a pair of two-channel heads and a



peri phery of the rotary drumfor perform ng scanning on the magnetic tape
so as to record on a predeterm ned-width track on the magnetic tape a
recording signal to be applied during recording, and so as to pick up a
reproducing signal fromthe predetermned-width track on the magnetic tape
during reproducing; and .- (c) a tregﬁ scanni ng nmeans for cau5|ng the

- tic h f | t
?ﬁgn n;enhﬁbes%%Fh?ra%%%ﬁﬁﬁ% 5}’3@@&Eﬁ§&hép F&@ &Pﬁgf%@ﬁ?gaﬁgﬁndsof n
h | d | f t -
Corded on the EhouBie 4 B Giibitei ReplicinTe (B GER 0BibIede '€
plurality of chdeeeltapgedridréra.t Wl ktn&lsrr@a%@neauahxa t:an:a ig, N-

channel recording and reprodu0|ng i's possib During n-channe
recordi ng and rcompréssed) td 32 Mspgnetic head scans n tracks during
one-channel recording and reproduci ng under the control by the scanning
control neans. As a rImsml‘tis rendiediment ,r ¢oofdirmy asitgasks pastera ofcor ded on
n tracks, or n_FIG. 2, the magnetic heads 601-1, 601~2 record a sig-
nal equivalent to two fields on two tracks, as the.
rotary drum 602 makes one complete rotation, and
reproduce the signal, as the rotary drum 602 makes the
next complete rptation. This recording and reproduc-
ing are repeated.
Specifically; the magnetic head 601-1 first
scans on the magnetic tape 610 in the direction of a
dotted arrow 690a as the rotary drum 602 makes a half -
rotation, i.e., for 1/120 second, thus forming a video
track 61la on the magnetic tape 610. On this track
6l1la, a signal of one field with its time aiis com-
pressed by 1/2 times is recorded.
The scanning start position of the magnetic head
 601-2 is located in the position indicated by an arrow
691 as the rotary drum 602 makes a half rotation, i.e.
for 1/120 second. The heaa 601-2, with a constant
voltaée applied to a support member (i.e., bimorph
plate), is moved in the direction of an arrow 692 and

scans on the magnetic tape 610 in the direction of a

dotted arrow 690b to form a video track 611b. On this



channel reproducing signals can be reproduced fromn tracks. Wth
the third arrangenent, it is unnecessary to prOV|de an additional magnetic

head and signal pro- 47 cessing
circuit for each channel.  Accordingly, multi- channel signal can be dealt
‘With with sinple construc- tion. v~ The apparatus may include a.

channel conposing_ and separating nmean<.f Thi s channel conposi ng and
separating medF@do s 4e"e5eﬂléﬂlqg°%|%l%lﬁifd.t hed i dtsjitdme @xishannel s

during recordin and separates . reproduci ng signals of the indiyvidual
channel s duri iy %“Hﬁiﬁﬁfﬁ Yigt/2 times.iis e?%ﬁ‘érdg%rbye%?pln?,gqﬁ%nnel

recordi ng sig- df be distributed and recorded on n tracks dur- ing
recordi ng, éirepro uci’hg signals to be

Here assume that the magnetic heads 601-1 and
601-2 are in opposite azimuth to each other to prevent -
cross~talk between tracks. Therefore, also when
reproducing the recorded signals, the video tracks
61la, 611b should be scanned by the magnetic heads
601-~1, 601-2, respectively.

As the rotary drum 602 makes one complete rota-
tion for 1/60 second, the magnetic heads 601-1, 601-2
record a signal of two fields on the video tracks
61la, 611b completely.. At that time, the magnetic
head 601-1 is oriented in the direction of the arrow
693. In this caée, the magnetic head 601-1, with a
constant voltage applied thereto, is moved in the
direction of an arrow 694. As the result of this
moving, as the. rotary drum 602 makes a half rotation
for a subsequent 1/120 second, the magnetic head 601-1
scans right on the video track 61la in the direction
of a dotted afroﬁ 690a to read the,signal recorded on
the track 6lla.

Upon termination of this reading, the head 601-2
is oriented in the direction of an arrow 695, and a
constant voltage is applied to the head 601-2 ﬁo move

the same in the direction of an arrow 696. As the



reproduced fromn tracks can be outputted as distrib- wuted to channels.
Since the recording and reproducing by the nag- netic head is conducted in
units of tracks, recording and reproducing through a plurality of channels
to be dealt with sinultaneously, e.g., one channel for recording and-
anot her for reproducing, can coexist. » The channel conposing and
separ ati ng neans, na inclggg a #age S eébgcontrol neans, an identification

t PRIE |

code adding neﬁﬂgaﬁiddﬁﬂmi tRohRtbdEckapien foT | hSHRdpquent
Ihe e SPect FORb ShefRASSRATRAhRCA A haRE on O S0 o TAGRET <,
;gggélgécﬁéed %¥a?ﬁe6ﬁ%g%2tfge ?gggcgﬁgnc%ﬁs%gdéﬁg&%§§%§?+ggiggétgg ﬁggord
the iden- read the recorded signal. |

Thus as the rotary drum 602 makes two complete
rotations for 1/120 X 4 second = 1/30 second, the sig-
nals of two tracks (= two fields) are recorded and
reproduced on and from the video tracks 61la, 611b,
after which the magnetic head 601-1 comes over to the
position of a dotted arrow 690c. Then the same.
recording and reproducing processes are repeatéd on
and from the video tracks 6l1lc, 611d and their sub-
sequent video tracks 61la, 611b.

At that time, the dotted arrows 690a, 690b,
690c, 6904 in FIG. 2 represeht respective fefe:ences
for scanning during recording, and a constant voltage
is applied to the magnetic heads 601~-1, 601-2 for con-

" trolling in such a manner that the magnetic heads 601~
1, 601-2 comes to these positions when recording.

By the foregoing aé;ions, simultaneous monitor-
ing also for real time television signals can be _
achieved during recording. Assuming that the number
of rotations is 1800 rpm during ordinar& reproducing,
the signals can be reproduced.directly without con-
trolling the movement of the magnetic heads.

In this embodiment, the number of rotations of



o

tification code in a predeterm ned portion of the track on the magnetic
tape during recording. The identification code separating neans separates
and detects an identification code froma reproducing sig- nal and
instructs the tape speed control neans to con- trol the feed speed of the
magnetic tape to a target feed speed during reproducing. As a
result, it is possible to use the space cﬁqthe magneti c tape effectively,

L

i rrespecti ve othehdrumpdmtivig reebmfinghas awe times (mPrFefdr ddirgert he
i dentification codes should in- clude those indicating the feed speeds of
the individ- than &bas daninchgeproticiag.ng Theanumbernpfndotatdsns is in
a transitional position where the feed speed of the tape is_bein
swi t ched. SpecPffi &8 Arum, durinchgeqanging ilsh APtianadd 3 \ﬁl‘i’i"é’ﬂ-dtghe feed
oo o L MR, S e S B RO, AR 1
e, et oo Aot A Nnd e S ot Trom
bodiment. : :
| Further, in this embodiment, the number of mag-
netic heads is two. But the nﬁmber, construction and
arrangement of magnetic heads may be selected at op-
tion.
Moreover, in this embodiment, the recording sig-
nals are digital video signa;s. Alternatively the
recording signals.may be other digital signals, guar-
anteeing the same result as this embodiment.
As mentioned above, according to this invention,
partly since the number of rotations of the drum dur-
ing recording is m (m > 2) times larger than that dur-
ing reproducing, partly since-a digital signal is re-
corded on a medium during at least one scanning of m |
times scannings, and partly since the recorded digital
signal is reproduced-from the medium during at least
one scanning of m times scannings, it is possible to
conduct simultaneous monitoring also_for real time
signals during recording.

(2) Second Embodiment

FIG. 3 shows a digital signal recording and



the resulting signal is recorded on the magnetic tape. . The identification
code separating neans detects the identification codes during reproducing
and instructs ) 49 to change the feed speed
of the tape. As aresult, it isp ible to nake shift be- tween

n-channel r ecogg?goaggigaféﬁgggégg?%@c ng ;é%%”gecr&[&)r iyug jand

repr oduci ng snoothly an -Channel recording and
reproduci ng mepeRe.SUZA r8at3thg £iméd NEoireditly IdiGtctit t7g Ribrput the
sig- nals to and fromthe nagnetic ahead depends on the channel.

By providi ng apressesdi hhet timagazbstsdl A /easenvdrtted vipleo rsgigriad r ecor di ng
signals to the magnetic head at a different timng for every channel, a
plurality of cfakfebiogknbyecblieck: and @ stimg tewpanding |Qirquit &8l e, one

channel T or re&;ggggénghgngigg_axis of video signal data block by
block after decoded by a ratio revérsé to the time
axis compression ratio of the time compressing circuit
797. | |

FIG. 4 shows a scanning pattern of magnetic
heads 701-1, 701-2 during self-recording &nd self-
reproducing. Of tracks shown in FIG. 4, a track 799a
is a track on which the magnetic head 701-1 scans dur-
ing the first complete rotation of the rotary drum 702
to do recording and reproducing, a track 799b is a
track on which the magnetic head 701-2 scans during
the same period not to do either recording or
reproducing, a track 799%9c is a track on which the mag-
netic head 701-1 scans during the second rotation of
the rotary drum 702 to do recording and reproducing,
and a track 7994 is a track on which the magnetic head
701-2 scans during the same period not to do either
recording or reproducing.
FIG. 5 shows a scanning pattern of the magnetic

heads 701-1, 701-2 during dubbing. Of tracks.shown in
FIG. 5, a £rack is a track on which ghe magnetic head

701-1 scans during the first complete rotation of the



ot her channel for recording. - According to a fourth aspect of the

I nvention, there is provided a magnetic recordi ng and reproduci ng
apparatus conpri sing: (a) a rotary drum having an outer periphery
which is frictionally engageable with a magnetic tape  in such a manner
that the axis of rotation of the rotaréﬁﬂ;un1is di sposed at a
predeterm ned angle with respect to th ving direction of the magnetic
t ape; tbramyndrmomr 702 tagdet recdwedidsy dirsd asproginaing, @ut er

peri phery of the rotarg-drun1for £erfornjng scanninq{on t he nquetic t ape

ppl i ed dur i ngePEROPHFAGY Ba 8BS SBeriod teE B AT e e S el from
the predet er ghgegswdhPohtathy ONa t EEadRUEHE C1d Ao Mk h WEREROUC NG;
the magnetic head 701-1 scans during the second rota-
tion of the rotary druﬁ 702 to do recording and
reproducing, and a track 800d is.a track on which the
magnetic head 701~2 scans during the same period to dp
recording and reproducing.

In operation, during self-recording and self-
reproducing, the rotary drum 702-is controlled by a
mechanism control circuit 714 so as to make two rotaf
tions during the period of one frame of the video sig-
nal. Therefore, the pattern of the tracks on which
the magnetic heads 701-1, 701-2 scan is such as shown
in FIG. 4.

During recording, the recording video data
sampled by an A/D converter 751 are divided into
blocks in units of fields of, for example, video sig-

~nal by the time compressing circuit 797. The time
axis of the data is compressed, block by block, by 1/2
or less times. This block data are encoded by giving
error detection data D whose content is similar to
that shown in FIG. 47, horizontal parity data Py and
vertical parity data Py, by an encoder 752,.ahd are

further encoded, for recording, by modulator 753 via a



(c) a pilot signal adding means for adding a pilot signal to a recording
signal ; - (d) a pilot signal extracting a. pilot signal froma
reproduci ng signal; (e) a tracking determ ning neans for determn-
ing, fromthe extracted pilot signal, a tracking posi- tion to be scanned
by the magnetic head for the next tinme; and (f) a tracking control -
means for controlling the scanning positfFgn of t he magneti c head based on

the decided tr %§$€?%ﬁ8§i;&9 ch 758. X%%%Et%$?%féﬁgé&ﬁﬁgrgggenent, t he

. . lo]
next scanni ng s determ ned by t signal”extracted by the

reproduci ng. "FOL SX3IRke. the bsek!agehlaRE, iRteFRIELENOUSIGREL &N form
track can be forned or~scanned. The tracking control is perfornmed by

controlling tgRiSkaapknNBeB88Pa&a08n0thehEracrser9sahersobaswilich are of fset
.by a tracking control neans. Here the offset is obtained by using a

storage means gneéwAninféekid tbnesoinnBa@s. 47heiatarugeonding keades, jn'
the peri- od of one track scanning, the tracking position
amplifier 742 by the magnetic head 781—1, In this
case, since no signal is applied to the magnetic head
701-2, data of one frame of video signals are recorded
on the two.tracks 799a, 799c during two rotations of
the rotary drum 702. _

During reproducing, the magnetic head 701-1
scans the tracks 799a, 799c with the magnetic tape
being fed at the same feed speed as that during |
recording and with thé rotary drum 702 being driven at
the same rate of rotation as that during recording.
The thus reproduced signal is degoded, for recording,
via a head amplifier 743 by a demodulator 753 in the
same manner as in the priof art. The demodulated data
are subjected to error correction and error detection
of reproducing data by an decoder 755 based on error
detection data, horizontal paritj and vertical parity.
The décoded reproducing data are intermittent signals
in blocks and hence are time-expanded at a ratio
reverse to the time compression ratio, during record-
ing, by a time expanding circuit 798 to become

original continuous video signal datg. Then the data

are analogized by a D/A converter 756 and are band-



51 determ ned by a tracking determ ning neans. -Then the

position determ ned by the tracking determ ning neans and the

position stored in the storage neans. .
detect an offset oc- curred by one scann

of fset contro
means obtains, as an offset, a dif- ference between the present tracking

t racki ng
It is thereby possible to
W so that ‘the scanning position

can be controltestrietedtbyyan LPF 75P; etheunbby, beconing ai yeptoduocsl! d
occur depend- ing on the drumrotation pulses synchronous with the
rotation of thingofdd§odeienabsi ng such method, ac- curate control

scanni ng position ca chi%ved béta e nmeans.

be
operabl e by this dru ?d?ﬂg?oﬁ pBPEE

can be achi eve

g the

et h ourate
fonnabF IRE CaUSb LR Mo L naH B

¢

apr oduci ng. o1 SHEFTHPER- (nEAcheeERE clafngetnoing BhAve ell bl a2

terconnected in the same manner as in the prior art

(FIG. 50).

In this case, the mechanical control circuit of

the two decks controls the rotary drum in such a man-

of the
at es
f set

ner that the rotary drum make two rotations during the

period of one frame of the video signal.

time, upon receipt of a switching signal instructing

At the same

the dubbing mode, the mechanical control circuit con-

trols the feed speed of the magnetic tape to be dou-

ble.

Therefore, the track pattern on which the mag-

netic heads scan the magnetic tape serving as the

master tape is as shown in FIG. 5. Specifically, dur-

ing the period of one frame of the video signal, each

of the rotary drums of the two decks makes one rota-

tion. During the first rotation of the rotary drum,

one of the magnetic heads 701-1, for example, scans

the track 800a, and the other magnetic head 701-2, for

example, scans the track 800b. During the second

rotation of the rotary drum, the magnetic ahead 701-1

scans the track 800c, and the magnetic head 701-2

scans the track 800d. As a result, the reproducing



for. supplying the resulting signal to the magnetic head, so-called
punch-in-and-out editing can be real- |zed. According to a fifth
aspect of the invention, there is provided a magnetic recordi ng and
reproduci ng apparatus conpri sing: (a) a rotary drum having an outer
peri phery which is frictionally engage&Bde with a magnetic tape in such a
manner that thgigral willoba reproducifng data whichoh®kyadsudcessdonposed
at a predetermned angle with respect to the noving direction of the
magneti c tape; of block(dpta.pailn thenmgsterc deck]s thespeprddadiagent * to
each other on the outer periphery of the rotary drumfor performng

scanni ng on t héakagarei demgdalaged, byt Fheedemedyd agopr andt arsi ned- wi dt h

track on the nmagnetic tape a recarding.signal to_ be lied durin
degoded by %he decd%er, %heéiupon the v?ggo sggnal g

data with the time axis remaining compressed are
transferred to the slave deck. In the slave deck, the
" inputted reproducing.data are encoded, for recording,
by the modulator and aré reCOrﬁed on two tracks during
every rotation of the rotary drum by scanning the
tracks in the same manner as in the master gdeck.

Sinqe recording is performed by reproducing the block
data successively, é; is possible to perform dubbing
at a data rate two times larger than that during self-
recording and self-reproducing.

The reproducing of the magnetic tape dubbéd at
high speed by the foregoing operation is performed at |
a tape feed speed which is a half of that during dub-
bing. Since the tape feed speed, during dubbing is two
times larger than ordinary, deviation would occur be-
tween the slant of the track formed on the slave tape
and that on the master tape. But this deviation can
be definitely overcome by a tracking servo using mov-
able magnetic heads, so that the slave tape can be
adequately reproduced.

In this embodiment, the.time axis of the block

data is compressed by 1/2 times during recording, and



recording, and so as to pick up a reproducing signal fromthe

predeterm ned-wi dth track on the magnetic tape during reproducing;

(c) a tape feed direction control neans for reciprocating and inverting
the direction of feed of the .magnetic tape; and (d) a track
designating neans for selectively actuaffifyg one of the pair of magnetic

heads to perf@h@ tiseoasiRg dzmcwee&ra%wdaﬂn@ﬁ dats §53ekpRAlelBy! I acks

during forward recording and forward reproduci ng and for actuating one of
the magnetic headtikmes during deprodutdng.hamore! pagtictilagiyof duge forward
recording and forward reproduci ng during backward recordi ng and backward
reproduci ng. ing dublimg teprdducimggr tvegdabat whose timectaxds cbm-f eed of -
the magnetic tape is reciprocated and inverted by a tape feed direction
control nmeanspressed bwuﬂVﬁgtﬂéﬁﬁhﬁ@ﬁwﬁﬁnﬁﬁdﬂysdogw fr Palrf of Dagry

two-track space i.s forned on_.the nagnetic .tape. Nane-
P netic heads to become(% contind%us g%gnal by increas-

ing the feed speed of the magnetic tape by two times.
During dubbing recording, recording is performed by a
pair of'magnetic heads so as to form a track pattern
same as that on the master tape. Generally, in an ap-
paratus for recording data of one field period on n
tracks, iﬁ is preferable to determine the rate of com-~

| pressing the time axis to 1/n; the rate of expanding
the fime axis, n times; and the feed speed of the
tape, n times.

- In this embodiment, the signals to be processed
are video signals. Alternatively, the signals to be
processed may be audio signals, or may be other sig-
nals having a different periodicity for helical scan-
ning'recording.‘ |

According to this embodiment, high-speed dubbing
can be realized. |
(3) Third Embodiment _
FIG. 6 shows the arrangement of magnetic heads
in a magneéic recording and reproducihé apéaratus ac-
cording to a third embodiment. FIG. 7 shows a traék

pattern in which signals are recorded on a magnetic



53 |y, by selectively driving the magnetic head, a half space is used for
recor di ng. _ Then during backward recording, a space other than the
space used for recording during the forward recording is used for
recording. Namely, recording is perfornmed between the tracks fornmed by the
forward recording.’ Duri ng forvvar?Beproduci ng, by selectively driv-
i ng the magnettaPsh & the magnetieheadscanned for reproduci ng. :

Then during backwar rg&ggducin , a frack other than the track scanned for
reproduci ng during t + 6aFRe rEbrei iand secongd Aiaeneis headsduci ng.

magnet | ¢ head SHATHG 4T5F b SLTRIA AR fte pariphexall Sirsdqe qf | o
Pgiglr 3! ﬁg; ?eﬁaﬁh@f—?ﬁﬁ%%fﬁ%%%iﬁé gsr uménag,frval? heoa}ﬁh forcing
t he other by 180°. |
| of tracks constituting.the'track pattern of FIG.

7, a track 811~1 is a track on which the first mag-

netic head 801-1 scans during the first rotation of

the rotary drum 802, a track 811-2 is a track on which

the second magnetic head 801-2 scans during first

rotation of the rotary drum 802, a track 811-3 is a

track on which the first magnetic head 801-1 scans

during the second rotation of the rotary drum 802, and

a track 811-4 is a ﬁrack on which the second mégnetic'

head 801~2 scans during the second rotation of the

rotary drum 802.

FIG. 8 is a block diagram showing a signal pro-
cessing system in which when the magnetic heads are
arranged aé shown in FIG. 6 and when the tracks are
formed in the pattern shoﬁn in FIG. 7, two-channel
video signals can be reproduced while digitally re-
corded on the tracks.

A reproducing head amplifier 843 amplifies
reproducing signals from the magnetic heads 801-1,

' 801-2. A demodulator 854 decodes, for recording, in

the manner reverse to the encoding, for recording, by



user to reset the nmagnetic tape as conventional. Also, adequate quality
cannot be achi eved. The track designating nmeans may i ncl udes a
tracking control neans for controlling the tracking position of the
magnetic head and fixing the scanning direction of the nagnetic head which
I's now performng recording and reproductg, thus inproving the quality.

The tracking contr ans I ncl udes_ a“for- -

54 ward track &e?‘@g‘*]{%%aég a r‘g%‘?ﬁqur #4357 RAFLOMP LrFaffTRec

direction adj ugts . e forward trac etect ] neans detects

the position %Tlc{}ﬁe a;}g%%e??%% b@& %eacc%%l tﬁ'eecia %ntgt%aycsﬁ%lg’ac Fd '

reproduc ng by Gdieidy JBEE verd Rilfed WY dh |chdilerd ¥l Mg 1 ecording
s the detecte

and reproducing. The tracking storage stor _ position of the
track. The scaminmiryligErCti®rusel U i decoEnny He-thd Wddoddie snnig

direction of one of the magnetic
D/A converter 856 analogizes the reproducing wvideo
data in which errors have been éorrected. An LPF 857
restricts the reproducing video signals to a video
signal band. | |
A head changeover switch 833 changeovers from
the recording head amplifier 842 to the reproducing
head amplifier 843 and vice versa for connection to
the magnetic heads 801-1, 801-2, based on the head
changeover signal. The video signals of the first aﬁd
second channels are inputted to the respective input
terminals 884-1, 884-2 during recording. The video
signals of the first and second channels are outputted
from the respective output terminal 887-1, 887-2 dur-
ing reproducing. A video signal changeover switch 902
changeovers the input/output sigﬁals of the first and
second channels based on the video signal changeover
signals.
FIGS. 9 and 10 show the manner in which the
first and second magnetic heads 801-1, 801-2 are
- switched by the héad changeover signal. Each magnetic
head 801-1, 801-2 records (W) at the high level of the

head changeover signal and reproduces (R) at the low



heads which is associated with the backward recording and backward
repr oduci ng based on the position stored in the tracking storage.
Each of the foregoing five arrangenents may ad- ditionally include t

f ol | owi ng.

An A/ D converter and a D/ A converter; the forner

converts analog recording signals into dipgal record- ing signals,
the latter conveayél (i akdéh 6LPEREURatched ﬁéﬁ@f&ﬁs 'fﬁ%aﬁﬁﬁé’g &ﬁfe’%}ﬁd
Wi

si gnal s.

Usi ng these converters, it Ts possible to cope

case i n which sglgoxl shé opbeterehafothe bthateiduili fagiPei@thsadgbibe
-exterior nust be analog. Therefore digital signals can be recorded and
reproduced on ahg 30bn2i hzeprgaehts aapagnetic tapertimcing penbodixi s
conpressing neans for com pressing the tine axis of the recording s

by 1/m tines, and a ¥¥@e ik shewpafatagtechesrecerdsdirrprreduced and

the movement qf the magnetic head during the recording
of the first channel and the reproducing of the second
channel.

In FIG. 11, the recording data obtained by
digitizing the video signal of one channel are
fepresented by W-DATAL (1 =0, 1, ...); and the
recording compfessed data obtained by compressing the
time axis of the recording data are represented by WDi
(i=1, 0, ...). Likewise, the reprodﬁcinq compressed
data obtained by reproducing the second channel data
are represented b& R-DATAL (i =1, 2, ...)? and the
reproducing data obtained by expanding the time axis
of the reproducing compressed data are represented by
RDi (i =1, 2,,..;). Further, each of the hatched
portions on a.line, which indicate the posture of in-
dividual magnetic_heads 801-1, 801-2, shows a magnetic
tape tracing period.

In operation, the rotary drum 802, on_which a-
pair of magnetic heads 801-1, 801-2 is suéported with
an angular space by 180°, is rotated at a roﬁational
frequency two times higher than conventional, and the

magnetic tape 810 is fed at a speed two times higher

he
and

uci ng
t he

i gnal



55 the time axis of the reproducing signal by mtines. Sone of the

foregoing five arrangenents need both of the two neans, and also to the

remai ni ng arrangenents, these two neans are effective in recording al

in- formation contained in the signals supplied fromthe exterior.

shoul d prefer

cor Patp; BRnYaRrTRaL: (8p Bheoar

for error

In recording and reproducing digital signa?( c- curately, the apparatus
e digit recgordi ng signa
359%28 g?é?tgio'r grBduci ng

The i gi - tal CFaEReGRES Slersby, forpdds dfhond FEPRY . BpCRRRAELRRE " "

the digi-

reproduci ng On?iméhér%’c&?? Hﬁﬁﬂehbﬁ.ta't?ﬁg gllagla?gl'drﬂﬁré&t's

preferably inc

t al

wheuhd

ude nmeans for encodi ng

recording, andrgtabés aeradsepedingwbheiflegi habhefPtREHCESAVEREDGhal Or

recor di ng.

Finally, for using the magnetic head commonly in

recordi ng and makesdtwongetahiongpdueing theupdripdecheedédlyfoncénde a
recordi ng/ reproduci ng sw tching

rotation of the rotary drum in the prior art. There-
fore, tracks are formed/scanned at the same speed as
conventional. During the first rotation of the rotary
drum 802, the first magnetic head 801-1 scans the
track 811-1, and.the second magnetic head 801-2 scans
the track 811-2.

‘During the next rotation of the rotary drum 802,
the first magnetic head 801-1'scansftrack 811-3, and
the second magnetic heaé 801-2 scans the track 811-4.

In these four tracks, the tracks 811-1, 811-3
are associated with one channel, and the tracks 811-2,
811-4 afe associated with the other channel.

The mode of operation in which recording of one
channel and ﬁeéroducing of the other channel are per-
formed simultaneously will now be described with
reference to FIG. 8.

Firstly, in the recording signal processing sys-
tem, the video signal changeover switch 902 is
operable in response to the inputting of the video
signal changeover signal. Aas a resu;t, the input ter-

minal 884~1 of the first channel video signal or the

recordi hg signal for

of



nmeans. The above and ot her advantages, features and ob- jects of

this invention will be nmanifest to those versed in the art upon naking
reference to the follow ing detailed description and the acconpanying
dr awi ngs 56 in which several preferred

enbodi ments incorporating the principl gbf this invention are shown by

way of illusiratdy, BRI EF DE AW NGS

FI G 1t is a b:’r‘?)%\k‘L @eéﬁ%}ﬂ?&h%% n% 3f nﬁl@ﬁe??%on$0%$;8+ ng an%grep duci ng
appar at us ac rs :

s a dlagranﬁgigmpﬁgég;g?%%i é??g?ﬁggﬁfgéog%}%e%f6&€;%§t+é§?¥$e?irstFIG- ?
enbodi ment ang, atge §ép&eeed é&emﬂhafCisOﬂnﬁﬁtemef@ntn@fmnas@et i ¢ head

relative to the nmagnetic tape; is a bl ock dlagran1shomnng a

magneti c The video signal lnputted to the LPF 850 is
restricted in band by the LﬁF 850 likewise the prior
art of FIG. 53 and is then digitized by the A/D con-
verter 851. The digitized video signal is encoded by
the encoder 852 with use of the memory 838, is en-
coded, for recording, by the modulator 853, and is re-
corded on the ﬁagnetic tape 816. Further, the signal
encoded for recording is recorded by the first mag-
netic head 801-1 or tﬁe second magnetic 801-2 via the
head changeover switch. At that time, the head
changeover switch 833 is turned to the side of the
recording head amplifier 842.

In the reproducing signal processing system, the
reproducing signai reproduced from the first magnetic
head 801-1 or the second magnetic head 801-2 is
decoded, for recdrding, by the demodulator 854 via the
head changeover switch 833. Using the memory 901, er-
ror correction, detection and iﬁtérpolation are made
by the decoder 855. At that time, the head changeover
switch 855 is turned to the side of the reproducing |
head amplifier 843.

Subsequently, the reproducing video signal

analogized by the D/A converter 856 is band-restricted



recordi ng and reproduci ng apparatus according-to a second enbodi nent;

FIG 4 is a diagramshow ng a track pattern on the magnetic tape during
sel f-recording and self- reproducing in the second enbodinent; FI G
5 is a diagramshowing a track pattern on the nagnetic tape durlng dubbi ng
in the second enbodi - nent; FIG 68i¥% a diagram showing the
arrangenent of byachetLPF ims |At sty eines, HCahd Agtion oEptheuci ng
apparatus according to a third enmbodi nent; FIG 7 is a diagram

showi ng a tracwmmesmw qmmusmtm 902t fedet foutpUE oI ;

FIG 8 is a bloc ram shaow n circuit con-
57 struction ac%?k)Jr ag I PE e *‘Eﬁ%rﬁ;&ﬂ’?@nt"me° signglcorgthe 5 gj agram

showi ng the 1 eCgegli0 Olrifindi '8d7 AP Und Soddifs ‘SRS NG A giecond

channel ,
nal is selected, and the reproduc1ng video signal is

outputted to the selected output_términal.

Here, to the head changeover switch 833, the
head changeover signal such as shown in FIGS. 9 and 10.
is supplied. Thérehy, the recording signal is sup-
plied to the first magnetic head 801-1 and the second
magnetic head 801-2, or the reproducing signal is
taken out or switched from these magnetic heads 801-1,
801~2. Namely, recording at the high level of.the
head changeover signal or reproducing at the low level
is selected.

FIG. 9 shows a head'changeovér signal in record-
ing the.first channel by the first magnetic head 801-1
and in reproducing the second channel by the second
magnetic head 801~2. FIG. 10 shows a head changeover
signal in reproducing the first channel by the first
magnetic head 801-1 and in recording the second chan-
nel by the second magnetic head 801-2.

Here, the case in which recording of the first-
channel video signal and'réproduéing of the second
channel video signal are performed simultaneously will

be described. In FiG. 11, the first channel data



of recording/reproducing of the magnetic heads in the third enbodi nent;
FIG 10 is a diagram show ng the reproducing of the first channel and the
recordi ng of the second channel, of the recording/reproducing of the
magnetic heads in the third enbodi nent; FIG 11 is a diagram

showi ng data to_be re- corded/reproduced %% t he novenent of the magnetic
head during t hedigtbizrdpyitheAlD reanverher|85ih@rehaecorfisgudatg of the

second channel 'Q the_ third enbodi - nent; FIG 12 is a bl qck

di agr am showi ngé VHhet ko RIRKRi HPATAL » TG ng -ap ated‘é’"'&’g&}r di ng
toa fourth e 'QP@Q; . IG 13 is a diagram show ng a track
pattern on thggﬁgéne |6°¥a£k?%ﬁnﬂ ng one-channel recording and reproducing

in the fourth embodi "EHd jrecordind !datahie éhdldd BP HHMNY oh drack
pattern on the nagnetic tape during two-channel recording and reproducing

in the fourth endwdomrécting codd vy tie iencodém@sanaihWre tHng-ack
pattern compressed simultaneously, thus becoming recording
compressed data WDO, WD1, WD2, ....

Then, as the result of changeover of the head
changeover switch 853 by the head changeover signal,
the recording compressed data are recorded on the
tracks 811-1, 811-3 while the first magnstic head 801-
1 is scanning the magnetic tape 810.

Meanwhiie, in synchronism with the termination
of scanning of the magnetic tape 810 by the first mag-
netic head 801-~1, the head changeover switch 833 is
switched to the side of the reproducing head amplifier
by the head changeover signal. Until the head change-~
over switch 833 is switched again, namely, until the
second magnetic head 801~-2 scans the track 811-2 or
811~-4 on the magnetic tape 810 completely, the second
magnetic head 801-2 reproduces the tracks 811-2, 811-4
on.wnich the second channel video signal is recorded.
This reproducing signal, which is time-compressed dur-
ing recording, is reproduced as reproducing compressed

data RD1, RD2, ....

Subsequently, the reproduciné compressed data



when operation is shifted from one-channel recording and reproducing to

t wo- channel recording and reproduc- 58
ing in the fourth enbodi nent,” and al so showi ng the change of feed speed of
t he magnetic tape; FIG 16 is a timng di agram show ng the opera-

tion when it is shifted fron1one-channe%a§§cording and reproducing to

t wo- channel re i repr C} i fourth e ' X

FIG 17 is a d%)i"[gérjadn% OW. n?aelgga%%g?ﬁ?{e %g Weﬁ"%eé?rg%ér:eél%r%ﬂi fted
from two- channglnd a0 i {ifle - &0 REES © {19#. £y Chaie | bd &l N9 and
reproduc- ing i?\ the fourth enbod?arre%#?ﬁan g?‘g%&'now! ng ht’%e_ c‘ﬂ%nge of
feed speed of thgprEINeing A#LL divided [héd Bfodis RIDAFA®, RIAKEAA Show ng

the opera- tion when it is shifted fromtwo-channel recordﬁng and

reproduci ng to oner cimnmeits eadr tiiebdsand Tieeroepesdyecing data are
analogized by the D/A converter 856.and are reproduced
and outputted as the second channel video signal.

As mentioned above, during the period one of the
magnetic heads 801-1, 801-2 scans the magnetic tape
810 two times as the rotary drum 802 makes two rota-
tions during the period of one frame of the video sig-
nal, the data of one frame video signal of one channel
are time-compressed and recorded for every field. ~As
a result, recording one chahnel and reproducing the
other channel can be perfo:med simultaneously.

In this embodiment, the tracks 811-1, 811-3 are
associated with one channel, and the tracks 811-2,
811-4 are associated with the other channel. Alterna-
tively, the tracks 811-1, 811-2 may be associated with
one channel, and the tracks 811-3, 811-4 may be asso-
ciated with the other channel, giving the same result
as this embodiﬁent. _

Further, iﬁ this embodiment, one cycle of in-
formation is defined as one frame, and one cycle of
information is recorded on two tracks. Alternatively,

one cycle of information may be one field, or ocne

field plus an integrai number of frames. The number



in the fourth enbodi nent; FIG 19 is a block diagram show ng a
magneti c recording and reproduci ng apparatus according to a fifth

enbodi nent ; FIG 20 is a diagram showi ng data to be re-
corded/ reproduced and the novenent of éhq magnetic heads in the fifth
enbodi nent ; FIG 21 is a block & @gram showing a magnetic recording

and reproduci n§ &ppekst on andoifdiomgwhdch omextickabefli imfiormation FIG 22
is a diagram showing a track pattern on the nagnetic tape during ordinary
recording in &Beto be recorded and reproduced shoulgonetxb@ btimbbedent ;
FIG 23 is a diagramshowi ng the_arrangenent and posture of the magnetic
heads during & Pﬂiﬁgeﬁﬁfﬂ%bnuﬁEgﬁétic tape in the sixth enbodi nent;

FIG 24 i's a di agragyshon.nd Lhe be%Qr 9uicd dotary arun makes two

or more rotations within the period of one'cycle of
information to increase the number of tracks to be
scanned within the same period, it is possible to
record and reproduce the data in terms of time. Con-
sequently, with the cﬁnstruction for only one channel,
it is possible to record one channel and, at thé'same
time, to reproduce the other channel. There are only
a few modifications required to a one~channel record-
'ing and reproducing apparatus, thus lowering the rate
of production. :
(4) Fourth Embodiment

FIG. 12 shows a digital recording and reproduc-
ing apparatus according to a fourth embodiment.

In FIG. 12, a time compressing circuit 1097 com-
presses the time axis of every block of data obtained
by digitizing first and second channel recording video

) signals. An ID generating circuit 1103 generates, in-
dependently of video data, an identification data
(hereinafter called "ID") siénal to be recorded on one
track. An ID detecting circuit 1104 separates an ID
signal from repreoducing video signal data. A time ex-

panding circuit 1098 expands the time axis of every



reproduci ng during insert editing in the sixth enbodi- nent; FI G
25 is a timng 'diagram of servo signals in the sixth enbodi nent;

FIG 26 is a block diagram showi ng a nagnetic recording and reproducing
according to a seventh em bodi nent; FIG 27 is a diagramshow ng a
.track-pattern on the magnetic tape duri8§30rdinary recording in the ‘

posture of {nE T aEARLHRE 4 rEd A i Pk LA AR | G 1 n (he
FouCILl TS e tine o£LS° offbhinfidd BT VAN SRty > 077
magnetic rec AR BNEoS P! Ofl Uk Aa RONR T SdtSr SC GOl it B jght h

enbodi nment ; FIG 31 is a timng diagramshow ng punch-in/out

editing in themphtthenhoskd nSpéed of the Rtdpe 32 A rdcdddinig d@@r am show ng
a magnetic  reproducing mode changeover signal is a signal for
switching the mode from the recording mode to the
reprdducing mode and vicé versa. The ID detecting
circuit 1104 produces a signal process changeover sig-
nal by.the detected ID signal to_changeover the signal
processing system by this signal process changeover
signal. Further, the ID detecting circuit 1104 pro-
duces a mechanism changeover signal by the detected ID
signal and supplies the same signal to the mechanism
control circuit 1014 to changeover the feed speed of
the magnetic tape.

FIG. 13 shows a track pattern during one-channel
recording and reproducing mode in this embodiment.
The.track 1011-1 is a track on which a magnetic head
1001~1 records during the first rotation of a rotary
drum 1002, a track 1011-2 is a track on which a mag-
netic head 1001-2 scans during the first rotation of
the rotary drum 1002, a track 1611-3 is a track on
which the magnetic 1001-1 records during the second
rotatioh of the rotary drum 1002, and a track 1011-4
is a track the magnefic head 1001-2 scans during the

second rotation of the rotary drum 1011-4.



recordi ng and reproduci ng apparatus according to a ninth enbodi nent;

FIG 33 is a diagramshowing a track pattern on the nmagnetic tape when the
magnetic tape is fed in the forward direction in the ninth enbodi nent;

FIG 34 is a diagramshowing a track pattern on the nagnetic tape when the
magnetic tape is fed in the backward orgfgeverse direction in the ninth
enbodi nment ; F 35.is,a diagran1§ﬁbmﬁn data {o.be recorded, and

t he novenent of the #génegﬂcshgﬁﬁsamﬁﬁﬂckh@aﬁﬁ. n during t¥e-cRapRel; n ¢ he

Lorverd dir ect L gaokhihdCand BhReSHRIEHIT MR, of (nh Cogost |3 PechCOlaT)
B A e A

when operation is shifted from one-channel recording
and reproducing to two-channel reécording and reproduc-
ing, and also showing the change of feed speed of the
magnetic tape. A track 1011-5 is scanned soon after
switching the feed speed of the tape, and a track
1011-6 on which recording and reproducing are per-
formed during the period of switching the feed speed
of the tape. | ' |

' FIG. 16 is a timing diagram showing the opera-
tion when it is shifted from one-channel recording and
reproducing'to two-channel recording and reproducing.
The scanning periods of the individual'magnetic heads
1001-1, 1001-2 is represented by hatched portionms.
Thé data of each channel to be :ecorded and reproduced
are represented by a box right under the individual
hatched_portion. The ID signals to be recorded and
detected are designated by A, B and C. The recording
and reproducing mode changeover signal corresponds at
the low level to one-channel.recording and reprodﬁcing
mode and at the high level to two-channel recording
and reproducing mode. A feed speed changeover signal

- corresponds at the low level to an ordinary speed and

. at the high level to a double speed. Further, also



p e

reproduced and the novenent of the magnetic heads when the magnetic tape
is fed in the forward direction in the ninth enbodi nent; FIG 38 is
a diagram showi ng  data to be reproduced and the novenent of the magnetic
heads when the magnetic tape is fed in the backward or reverse direction
in the ninth enbodi nent; FI G 394§§=a diagram showi ng a track

pattern on the magnetic t.ape _when the netic tape is fed in the k
61 forward directi oﬁ?"&‘,’(rbr]df%&et'olé aEe: i sednspeed of thermag-10 is a

0 2t am Showt LRSS e SSI0 PUAR ol TRARGC S BRpb Tkl B® 4,
accor ding 1o Sa Lrey thel BRRa” protedelnds3yh  BAANHELVERRELEIT ) o
electric straan.el oenlsigHANOpricteskifgayeeenC cR8RGebYel'8ignal.
The signal processing system changeover signal cor-
| responds at the low levgl to one-channel'recording and
reproducing and at the high level to two-channel
recording and reproducing.

FIG. 17 is, reverse to FIG. 15, a diagram show-
ing a track pattern when operation is shifted froﬁ
two-channel recording and reproducing to one-channel
recording and"repréducing, and also showing the change
of feed speed of the magnetic tape.

FIG. 18 is, reverse to FIG. 16, a timing diagram:
showing the operation when it is shifted from two-
channel recording and reproducing to one-channel
recording and reproducing.

In operation, a'pair'of magnetic heads 1001-1,
1001-2 are suppérted on the peripheral surface of the
rotary d:um 1002 and are angularly spaced from each
other by 180°. During two-channel recording and
reproducing in this embodiment, the rotary drum 1002
is rotated at a speed two times higher than conven-
tional. |

Therefore, during the period ngeded for two

rotations of the rotary drum 1002, the four tracks



first prior art; FIG 43 is a side elevational view show ng the
electric strain elenent in the first prior art; FIG 44 is a diagram
showing a track pattern on the nagnetic tape in the first prior art;

FIG 45 is .a timng diagramshow ng the opera- tion timng in the first
prior art; FIG 46 is a block dia 3§n1shomdng a magnetic recording
and reproducin a[xuéﬁgs according to ag second prior art; FIG 47
is a diagrams ™ °¥ﬁ%n%?%16? $hown 1 ip BEF+ k4 i3KL codes in the second

Cecond prior dfermed/aeained. * SpERlEGATRY W o RSN Ean o«
cannot be Corrﬁg%ﬁgné”r6@§t§§ﬁ°89 8L PPt art rotary Qral (WithPhock

di agram show ng e manner
the period of one frame), the rotary drum 1002 of this

embodiment makes two rotations. During the first
rotation of the rotary drum 1002, the magnetic ahead
1001-1 écans the track 1011-1, and the magnetic head
1001-2 scans the tfack 1011-2; During the next rota-
tion of the rotary drum 1002, the magnetic ahead 1001-
1 scans the track 1011-3, and the magnetic head 1001-2
scans the track 1011-4. During recording of only the
first channel, only the tracks 1011-1, 1011-3 indi-
cated in solid lines in FIG. 13 are recorded by the
magnetic head 1001-1.

The one-channel recording and reproducing mode
will now be described. Like the prior art, the first
channel recording video signal is band-restricted by
an LPF 1050~-1 and is digitized by an A/D converter
1051-1. The data are divided into blocks, for exam-
ple, in units of fields, and the time axis of the data
is dompressed, for every block, by 1/2 or less times
by the time compressing circuit 1097. The time-
compressed data of every block are encoded by an en-
coder 1052 like the prior art, usihg the memory 1038.
And the same data are composed with';n ID signal from

the ID generatihg circuit 1103. The composed data are



62 which a master deck and a sl ave deck are connected when dubbing is
performed by using the magnetic recording and reproduci ng apparatus of the

second prior art; FIG 51 is a diagramshow ng the arrangenent of
magnetic heads in a magnetic recording and produci ng apparatus accordi ng
to athird prior,art,; FIG_52 is a

) agram show n track pattern
on the nmagneti CUFXRET $nooded, for, regerding, by theFP@a“gétP§ 3053 ock

di how [ it St, i f the thi Iy t: FI G
T S oo o 2o el rek DA 0d a2 Bexe"axe thEeRBiBReRE datane

ti head - ' LS of [ h d
0 ooction in t hag avasy BlriolCdr® hdP2ieln Bhg, Bre"Ee BB  On g 7T o
showi ng a magnetirackseaondi-1g a0d1-8062d¥¢icNd13092k2tHS E‘QEQtQiH to a

fourth prior art; FIG 56 is a diagram show ng a track pattern on
the magnetic tapmpdddiehe 1042eneTherkfore, al¢t daring the scanning
. period of the magnetic head 1001-1,.recordihq on the
magnetic tape 1010 ié performed, and during the scan-~
ning period of the magnetic head 1001-2, no recording
is performed.

Dufing reproducing, the data to be reproduced
during the scanning period of the magnetic head 1001-1
decoded, for recording, by a decoder 1054 via a
reproducinq.head amplifier 1043. An ID detecting cir-
cuit 1104 separates ID signal and reproducing video
Signal data composed during recording. The separated
reproducing video data are error-corrected, error-

" detected and interpolated by an decoder 1055, using
the memory 1011.

The time expanding circuit 1098 expands the time
axis of the reproducing video data at the same rate as
the time axis compression by the time compressing cir-~
cuit 1097 during recording. Here the reproducing
video data, in the form of a succession of blocks, are
converted into an analog signal by a D/A converter
1056-1 and are band-restricted by an LPF 1057-1. Thus

a first channel reproducing video signal has been ob-



heads (n the fourth prior art; FIG 57 is a diagramshow ng a
waveform of the output voltage fromthe output term nal when the out- put
of a circulating frequency generator is fixed to [err] and FIG 58
Is a diagramshowing a track pattern on

63 the magnetkgiha@e in a magnetic recoraﬂhg and reproduci ng appar at us
according to a fifth prior art. DETAI LED DESCRI PTION (1)

Fi rst Enbodi nent The tWbechdnnhel aréysidingli gl arepmtmivcihg nibds t al

signal recording and regrodUC|ng apparatus according to a first enbodi nent
of this invenihowhich the first@nd secondtchannels ixﬁ.nﬁcqxﬂ9¢!have ade-

quat e range of venent Wi th es ect to the track gl aqglare usable for
bot h recordin@ngﬁHePEﬁéﬂﬁﬁe simultaneously. In this mode,

netic tape 1010 is fed at a speed two tlmes higher
than that of the one-channel recording and reproducing
Imode.

Therefore, likewise during the one-channel
recording and reproducihg, four tracks of the magnetic
tape 1010 are scanned during two rotations of the
rotary drum 1002. However, in this mode, the individ-

" ual tracks do not overlap cne another to form a track
pattern shown in FIG. 14.

During recording, the magnetic heads 1001-1,
1001-2.record four tracks within the period of one
frame. In the signal processing system, the first énd
second channel recording video signals are band-
restricted by the respective LPFs 1050-1, 1050-2. The
band-restricted signals are digitized respectively by
A/D converters 1051-1, 1051-2 and are time-compressed
by the time compressing circuit 1097.

This time compression here is performed in every |
block for both channels, and the compressed data of
two channels are arranged alternately in blocks. As a
result, a succession of data has been produced. ihe

successive data are encoded, for error correction, by



I ng. FLG. 1 al so shows a tape 610, a rotary drum 602, a drumnotor 608, a
capstan 682 for feeding the tape 610, and a capstan notor 683. The -
operation of the apparatus, along with the flow of signals, will now be

descri bed.

During recording, an anal og video signal is first

i ntroduced into the apparatus froman i@dut ter- minal 684, and is then
supplied to an_a

I i qi tal i naf |l ed "A D! '
a recording-?Pd%%F§%@%gg?E% @p@fgégbg%pﬁﬁkﬁgagp% 58ﬁ99hé5%$2 %gégf t he

651 vi a

anal og vi deo ib&ggéﬂd?‘id%jﬁ§¥ﬂé¥ co '%@gd§h&%§:ggg%ébééiggn ipgauUtted to a

recor di ng- si de
recor di ng- si dga#aliehtloded Fr RIS

I'tal signal processing ci n the

signal is processed by encoding for error correction, conpressing t

axi s,

30 ale’ Téicdor@sf- onltnkh@adigi tal video

he time

netic tape 1010 via a recordhg'bheddaampdiFidrsuol2 To the
processed data, an ATF '

and a head changeover switch 1033. At that time, the

‘magnetic head 1001-1 records first channel recording

data, and the magnetic head 1001-2 records second
channel recording data.

During reproducing, the magnetic heads 1001-1,
1001-2 reproduce data of the respective channels. At
that time, like the one-channelzreproducing mode,
decoding by a demodulator 1054 for recording, iD
detection by an ID detecting circuit 1104, error cor-
rection'by a decoder 1055, and interpolation. Fur-~
ther, in the time expanding circuit 1098, the
reproducing data of two channels are separated for
every block and are respectively time-expanded, thué
obtaining the reproducing video data of the first and
second channels.

The reproducing video data of the individual
channels are converted into analdg signals by the
respective D/A converters 1056-1, 1056-2 and are band-
restricted by the respective LPFs 1057-1, 1057-2. As
a result, :irst'and second channel reproducing video
signals have been obtained.

As mentioned above, in the one-channel recording



(Auto Track Foll ow ng) signal, which was caused to oc- cur by an ATF servo
circuit 685 and which is to be wused for the magnetic heads to follow the
track during scanning, is added at an adder 686. A signal obtained as the
result of this adding is anplified by a record- ing anplifier 642 and is
then supplied, as recording data, to a recording/reproduci ng change-over
swtch 633. At- that tine, the recordlngQigﬁrodUC|ng change- over switch
633 is normally turned to R side the recording data are
recorded on t hanfaFEPTRANING H@%gﬁésmlhpmcsaimgoﬁfser- %1

Du d t h din tch 633
bur nod [3%"5}’%@% ﬁssiogxe%‘i’:.%a%rgg,r%gp eil5G BRE LT EaNg, OXBPnBAEn YRa i
heads 601- p fle §£€§1t2%§¥d5§°§§a?g35 gker 343 and are

t hen |nputted t e repro u ng Si git oceSS|ng circuit

616- 2. I Si gral e fron1the
anplified repr?dl?%lg%g rgaa'rtﬁ;z t?;fntdr?eet %%Eﬁ-sﬁe'é}vo &g Fig%l }ﬁ& Ehgngler]].g th '

signal, the ATketoirding lafid rep@auciily’ alodel,Nenhkeadnpeléséd @dta2 o'fn such
° et | two channels are successively processed.

An ID signal to be Added at an ID generating
circuit 1103 includes data which discrimihate these
two kinds'df recording and reproducing modes. The
data are recorded on the magnetic tape as ID signals
during recording of each mode.

‘Here, for example, the iD signal is recorded at
two positions on opposite end of the track as A in the
one~channel recording and reproducing mode and as B in
the two-channel recording and reprcducing mode.

The case in which one 6f one-channel and two-
channel recording and reproducing modes is switched'to
the other mode.during operation in the former mode.

Firstly, the case in which the one-channel
recording and reproducing mode is switched to the two-
channel recording and reproducing mode during opera-
tion in the first mode. When a recording and
réproducing mode changeover signal is generated during
recording of one channel, the mechanism control cir-
cuit 1014 changeovers, in response to this signal, the

feed speed of the magnetic tape from a one-fold speed



that their scanning positions do not deviate fromthe track. The
reproduci ng-side digital signal processing circuit 616-2 perforns
processes such as by denpdul at- 1ing the reproducing data, expanding the
time axis and . ' 65 encoding for error
correction. The processed data are com@@ted into anal og vi deo-signals by

a digi- tal/agsl agtweerelraakpaedcal y8deveLA Debnfse 3 £8ED the resulting
anal og data are outputted froman output termnal 687 via a

reproduci ng- si lewabidp&ys offi kther mo6b¥, the feed Nspéed e tige tli@grunber of
rotations of the drumto performsinultaneous nonitoring, a sequence
circuit 688 prbghiésstanei 3030kcanpotf bel inktantaneowsly t intreaged| to
according to a s%gnal indi cating the si- nultaneous nonitoring node, and

suppl i es the cBnfFBrEedfyAReedro Eo¥eFhds FPREPR, 6820 THR®sEP®D circuit 689
causes the druggRiOL 68R ! RaGRb8LE 8hpd 0L98ELEPES Yas actually

“having increased to a two-fold speed, the signal pro-
cessing system should necessarily be switched to the
two-channel.recording mode. FIG. 15 shows a track
pattern recorded on the magnetic tape 1010 during the
period heéded for shifting the feed speed of the mag-"
netic tape, namely, the mode changeover period. Dur-
ing this period, no track can be formed. To this end,
for distinguishing this track from an ordinary track,
an ID signal C, independent from A and B indicating
two kinds of modes, is.used as the ID signal of the
track 1011-6 during this pericd. Furthér, to detect
the feed speed switching period reliably, C is also
recorded on an ID signal on the trailing end of the
track 1011-5 right before switching the feed speed of
the magnetié.tape is started.

In operation, as shown in FIG. 16, firstly when
the recording mode changeover signal rises, an ID sig-
nal C is recorded at the trailing énd of the succeed-
ing track formed as the magnetic head 1011-1 scans.
At the timing of SWitghing from the magnetic head
1001-1 to the magnetic head 1001-2, the feed speed of



and with stability based on the control signals. FIG 2 is a diagram
showi ng a recording track pattern of digital video signals on the tape

610. In FIG 2, 6lla, 611b, 611c, 611d desi gnate video tracks. In
this enbodi ment, the nunber of rotation of+ the drumduring recording is
3600 rpm and the nunber of rotation of the drum during reproducing is 1800
rpm The reason why 1800 rpm was sel ecte qFre for the nunber of rotation
of the drum durtne m&gﬁééﬂél ﬂﬂpe'ist§€£ c% a ppid i 9pd iggLentitled
"TV Tech- nique V*R 4 pages 31-36 dis- closes a
digital video ta]panismocdﬁtrel bhﬁcM’EClGPmls ms&mt&m U@ Geagpeai r of

t wo- channel heads and a drumrotatable at 1800 rnp and that this
invention i's theupeingofed absal tvet fokd pipeed; evhiersupsn khie gsighal vi deo
tape recorder. In this case, a data rate is conpressed to 32 Mps.

processing system will be shifted to the two-channel
recording mode at the timing of switching from the
magnetic head 1001-2 to the magnetic head 1001-1.

For repfoducing the track thus recorded, in
response to the recording and reproducing mode change-
over signal during one-channel reproducing, or in
response to the detection of shifting from the ID sig-
nal A to the ID éignal C by the ID detecting circuit
1104; both the feed speed of the magnetic tape and the
'signél processing system are'switched to the two-
channel reproducing mode at the same timing as that
during recording.

Then, the case in which the two-channel record-
ing and reproducing mode is switched to the one-
channel recording and reproducing mode during opera-
tion in the formef mode will be described. During
recording, in response to the recording and reproduc-
ing mode changeover signal, the ﬁechanism control cir-
cuit 1014 switches the operation of the drive system
so as to changeover the feed speed of the magnetic
tape from a two-fold speed to a one-fold speed. Also
regarding the signal processing system, in response to

the recording and reproducing mode changeover signal,



In this enbodinment, to forma track pattern of FIG 2, the magnetic heads
601-1, 601-2 record a sig- nal equivalent to two fields on two tracks, as
the rotary drum 602 nakes one conplete rotation, and reproduce the
signal, as the rotary drum 602 nmakes the next conplete rotation. This
recordi ng and reproduc- 1ing are repeated. Specifically, the
magneti c head 601-1 first scans on the nmegfetic tape 610 in the direction

of a dotted athewt§@6ehaanelecreebeaing’ #Ba802s "BeEchedatd thetahbon,
i.e., for 1/120 second, thus formng a video track 61la on the nagnetic

tape 610. On thhsnne&crecotﬂangamedgnalThé pasulting recdrdingttrzchxis
com - pressed by 1/2 tinmes is recorded. The scanning start position
of the magneti PakEgyn dg1shows ApcEISd 17.t hBheokPtsignahdnernecalsy an

arrow 691 as th r m_ 602 nmekes -a half rotation, i.e. for 1/120
second. The hegﬂiéog rgﬂFFﬁeg Eﬁngtéﬁtth?oFFébklﬁﬁp?P§d°Fot%¢55556 t

andscans on PREVRgHaBABE kpe' 2of8 RPehd hMTuthiaR B Sk ERa%TT OV %2

track 1011-5 right before the feed speed switching is
stafted.

In operation, as shown in FIG. 18, during
recording, when the recording and reproducing mode
changeover signal rises, an ID signal at the trailing
end of the succeeding track to be recorded by scanning
by thé magnetic head 1001-1 will be recorded as C. At
the timing of switching_frbm the magnetic head 1001-~-1
to the magnetic ahead 1001-2, switching the feed speed
of the magnetic tape will be started, at whiéh time
the signal processing system is the one-~channel
recording mode.

For reproducing, when the recording and
reproducing mode changeorver signal rises during two-
channel reproducing, or when the change of the ID sig-_
nal from B to C is detected, both the feed spegd of
the magnetic tape and the signal processing system
-willlbe switched to the one-channel reproducing mode
at the same timing as that during recording.

In this embodiment, the ID signal is recorded on
a helical track. The ID signal may be recorded and



dotted arrow 690b to forma video track 611b. On this

67 track 611b, a signal of one field, with its tinme axis conpressed by 1/2
tinmes, is recorded by the magnetic head 601-2. Here assune that the
magneti ¢ heads 601-1 and 601-2 are in opngfite azinmuth to each other to
prevent cross-talk between tracks. Theref®¥Pe, al so when reproducing the
recorded si gnareprofiecedden andcEsom6a1hinéddbtsder] d be scanned by the
magneti c heads 601-1, 601-2, respectively. As the rotary drum 602
makes one conplete rﬁuather»ohnfbhlsleﬂbeécnth tome neyeke | ef hiowds 601- 1,
601- 2 record ggi of, two _fields on the video tracks 611a, 611b
conpletely. At ?ﬁﬂ PRelst ARLAREHA P CONPEEARE -aNd ORR | ¥FLR 9K t he

direction of tilﬁfg‘ﬁxg)é/logg%s Lgcégégdcggetwo hgrémlgsn et Ifl@eegr(ljaégx}ef‘y, wth a
one cycle of information may be one field, or one
field plus an integral number of frames. The number
of tracks on and from which one cycle of information
is to be recorded and rgproduced'should not be limited
to any specific number.

As ﬁentioned above, partly since the rotary drum
makes two or more rotations during the period of one
cycle of information, and partly since the feed speed
of the magnetic tape is switchable, it is possible to
switch the operation mode from one-channel fecdrding
and reproduéing mode to two-ﬁhannel recording and
reproducing mode and vice versa even while the mag-
netic tape is being fed.

(5) Fifth Embodiment

FIG. 19 shows a recording signal processing sys-
tem according to a fifth embodiment. This recording
signal processing system digitally records two—channel
video signals simultaneousiy. aAn encoder 1252 is
operable at a higher rate than conventional. A buffer
memory 1238 is capable of writing and reading at high
rate to perform high-speed encoding. Respénsive to

this, a modulator 1253 also is capable of enceding at



constant voltage applied thereto, is noved in the direction of an arrow
694. As the result of this noving, as the rotary drum 602 nmakes a hal f
rotation for a subsequent 1/120 second, the magnetic head 601-1 scans
right on the video track 61la in the direction of a dotted arrow 690a to
read the signal recorded on the track 611§ Upon term nation of

t hi s reading, h% %ﬁag @g&egthﬁibgbh%@?%qoﬁgétheeiléeéthggsof an arrow 695,

and a constan ge I's app the sane in

the direction %&EQHfQE&O WaQ GCGQ%rEh% Pbgheréegnd than cirxgstional 68

rotary drum 60 kes a half rotation sequent second, the
magneti c head ¢@ktherans vurzer! deory 106561 thBhQOQ' BgﬁEhQBnQE-a dot t ed
e

arrow 690b to read the recorded signal. hus as t rotary drum 602
makes two conplisige twoschianmed Wdﬂeb’ﬂl@iﬁa4 aacand = 1/30 second, the sig-

FIG. 20 shows the data distribution to be re-
corded/reproduced and the movement of the magnetic
heads. The data DATAl-1, DATA2-1, ... represent the
recording data to be outputted from the modulator
1253. Further, each of the hatched portions on a
line, ﬁhich indicate the movement of each magnetic
head, represents a period of tracing the magnetic
tépe.'

In operation, A pair of magnetic heads 1201-1,
1201-2 are supported on the peripheral surface of a
“rotary drum 1202 and are angulariy spaced from each
other by 180°. When the rotary drum 1202 is rotated
at a speed two times higher than conventional and the
magnetic tape 1210 is fed at s two~fold speed, a track
will be formed on the magnetic tape 1210 in the same
pattern as that in the fourth embodiment (FIG. 14).
Specifically, the first and second channel video sig-
nals are hand-restricted by the respective LPFs 1250- .
1, 1250-2 and are digitized by the respective A/D con-
verters 1251-1, 1251-2. Of these two-channel video
data, the second channel video data are shifted by 1/2
field by the buffer memory 1305. As a result, the




nals of two tracks (= two fields) are recorded and reproduced on and from
the video tracks 61l1la, 611b, after which the magnetic head 601-1 cones
over to the position of a dotted arrow 690c. Then the sane recording and
reproduci ng processes are repeated on and fromthe video tracks 611c, 611d
and their sub- sequent video tracks 61la,,§11b. At that tine, the
dotted arrows 690a, ,690b, 690c, 690d in 2 represent respective
references f&reseHfihdEingt ghannek dlakp awel encasied aniapltadghei s
applied to the naanetic heads 601-1, 601-2 for .con-_ trolling in such a

manner that t&& 9 A3ty éde encodrp 1R 8me dAWeiafes & in%ns when
0TI, g, 35 WA ARRAP Y £ G U S Py 10 0
'rA\Z;S)lrJ?dEgi tng?t tilt%{l g aesr ?&ﬂ\grgte&;rﬂe%diuﬁ%@% gﬁ%ﬁ#ﬁ%ﬁ%ﬁry trolling
E) perg?\éflrrgﬂg 81;23@19 EEAdrd e Hlirtly sincd tHE FeriB @ Mine t he nunber

needed for encoding data of one frame of the preceding

channel requires only a 1/2 field period, and partly

since encoding of data of one field of the other chan-

nel also requires only a 1/2 field period, the former

should be associated with 1/2 field and tﬁe latter

should be associated with 1/2 field. The digital data

of one-field of high data rate including both channels

are encoded, for recording, at high speed, by the

modulator 1553.

The recording data arrangement will therefore be

such as shown in FIG. 20. Specifically, during the

first rotation of the rotary drum 1202, the data of

one field of the first channel DATAl-1 are recorded on

a track 1-A by the magnetic head 1201-1, and then the

data of one field of the second channel DATA2-1 are

recorded on a track 1-B by the magnetic head 1201-2.

During the second rotation of the rotary drum 1202,

the data of one succeeding field of the first channel

DATA1-2 are recorded on a track 2-A by the magnetic

head 1201-1, and then the data of one succeeding field

of the second channel DATA2-2 are recorded on a track



69 the drumduring recording is two tines (m= 2) larger. than that during

reproduci ng. The nunber of rotations of the drumduring recording is

optional and should preferably be two or nore tines |arger than that dur-

i ng reproducing, giving the sanme result gﬁ this em bodi nent.

Further, in this enbog ment, the nunber )na - netic heads is two. But

the nunber, cofs®rR¥t bﬁ Eﬁﬂneﬁﬁﬁahgéﬁeﬁﬂoéf2nagﬁberefﬂﬁﬁdsthﬁymee-seIected
enbodi nent, the record S|g- nal s

gﬁeogig!:;FnV|ﬂﬁsiS|g%gﬁsgxﬁﬁtéLgééggéPytPﬂefiFEEoFB?ﬂﬁ‘irgﬁﬁi
Ao menti oned oRedaetic AUAN 12838 - adokIE BRATaeERD PIubAL: ¢ ﬁ"ﬁh%'
of rotations of the ghus ditnini Bie’ 22@1d' BUriSall tHaagta' bETSnLAr 0 than
field of both channels can be recorded simultaneously.
Also during recording, by separating rows of data for
individual channels, it is possible to reptoduce both
channels.

As mentioned above, according to this embodi-
ment, by rotating the rotary drum 1202 at a speed two
or more higher than conventional, record-
ing/rgproducing of information of two channelé is pos-
sible by a pair of magnetic heads 1201-1, 1201-2
angularly spaced from each other by 180°. Further,.
since the encoder 1252 and the modulator 1253 can be
composed only elements of one channel, only a few mod-
ificationé are necessary to manufacture from the
starting on§-channe1 magnetic recording and reproduc-
ing apparatus, thus realizing a two-channel magnetic
recording and reproducing apparatus inexpensively.

In this embodiment, the first channel is re-
corded by the magnetic head 1201~-1, and the second
channel is recorded by the magnetic head 1202-2.
Alternatively, the data of one field of the first
channel may be recorded during the first rotation of

the rotary drum 1202, and the data of one field of the



I ng reproducing, partly since a digital signal is re- corded on a nedium

during at

| east one scanning of m tines scannings, and partly since the
recorded digital signal is reproduced fromthe mediumduring at | east
scanning of mtinmes scannings, it is possible to conduct sinultaneous

nonitoring also for real time signals-.during recording. (2) Second
Enbodi nment
70 reproduci ng sggenditchanneh rmiy e arecomstah diwrimylithe sadond rdllds 3, a

tinme conpreSS|ng circuit 797 com

vi deo signa
expands the tinme axis_of video signal data_block by block after decoded by
thiip et

aratio reverse to t FRYther, et
797.

circuit

FIG 3 shows a digital]l 8i(ynal recording and

dekan R Bckheyrotack, drurl ¥2e2 e expanding circuit 798

formation is defined as one frame, and one cycle of
information is recorded on two tracks. Alternatively,
one cycle of information may be one field, or one
field plus an'integfal number of frames. The number

of tracks on and from which one cycle of information

‘is to be recorded and reproduced should not be limited

to any specific number. Assuming that 2N or more
tracks are scanned during the period of one cycle
scanning of the first information and that the first
information an& the second information are re-
corded/reproduced simultaneously, it is possible to
record/reproduce two video signals simultaneously in
two channels, without adding any magnetic head and in-
creasing the size of the circuit.. Accordingly a two-
channel magnetic recording and reproducing épparatus
can be achiéveﬁ with low cost.
(6) Sixth Embodiment .

FIG. 21 shows a digital recording and reproduc-
ing apﬁaratus according to a sixth embodiment.

As shown in FIG. 21, the apparatus comprises a
servo pilot signal generating circuit 1507, a record-
ing/reproducing changeover switch 1433, two-channel

magnetic heads 1401-1, 1401—2 having different

one

presses the tinme axis of A/D converted

Hentw i eHdke 19Fhelronpr essi ng



FIG 4 shows a scanning pattern of magnetic heads 701-1, 701-2 during

sel f-recording and self- reproducing. O tracks shown in FIG 4, a track
799a is a track on which the magnetic head 701-1 scans dur- ing the first
conplete rotation of the rotary drum 702 to do recording and reproducing,
atrack 799b is a track on which the ngf?fiic head 701-2 scans during the
sane period not to ei t her recordln eprodUC|n a track 799c is a
track on whi cRZd tﬁg& RIS &7 $rackingn acHUATRE ~R96s€0Fnd rot at i on

s a track onRRiily e sk d° i Read®” 1050280458 oy The came period
not to do ei tggkdlwggwq:oor ?8’%%%%%8’%%?]{(1 . FIG 5 shows a scanning

pattern of the magnetit ~heads uring dubbing. O tracks

shown in FIG 5, arheiglodes oF tdp%@at%nwlqh o BRoaRicribead withl- 1
scans during the first conplete rotation of the
refe;ence to FIGS. 22 through 25.

Assume that one cycle period defines one frame
of image (about 1/30 second according to NTSC method)
and that the data are to be recorded on two tracks.
The videoc+audio signal inputted from an input terminal
1463, with usihg as a trigger a drum rotation pulse

. (here 60 Hz) of FIG. 25 inputted from an input termi-:
nal 1462, causes a pilot signal generating circuit
1507 to generate, for example, a 4-cycle pilot signal.
In FIG. 25, W designates a recording period, and the
magnetic heads 1401-1, 1401-2 are two-channel heads as
described below so that Fl1, F2 and F3, F4 are
alternately éénerated in every W.

After having been superposed with the
video+audio signal by an adding circuit 1464, this
pilot signal passes a recording amplifier 1442, a
chanqeovér switch 1433 and a rotary transformer (not
shown) and is then recorded on the magnetic heads
;401-1, 1401-2. |

The magnetic heads of FIG. 21 are two-channel
heads adjustably movable by the tracking actuator

1506. During ordinary recording, the tracking ac-



71 rotary drum 702 to do recording and repr-oducing, a track 800b is a
track on which the magnetic head 701-2 scans during the sane period not to
do either record- ing or reproducing, a track 800c is a track on which

the magnetic head 701-1 scans during the second rota- tion of the rotary
drum 702 to do recording and reproducin nd a track 800d is a track on

whi ch the magnetig 701- 2. scans durftdy&t he sanme periqd tq do :
recor di ng and%ﬁo&%}s tzj'xe"iilz'ﬁ'l i, H"G’Hsn%%see%{arcg%tad’l%g and
sel f- reprodyg] I.S., control.le a ni sm
control ci rcuﬁé%fés%%ar{s% 35%3%1"4“\/\%1%0@5- sq’ﬁ"ﬁh?“d%rflar% tztg%%'r;i od of one
frame of the wdeo widf- J hEr , on whi ch
t he magnetic \k?egds P%% 12,j1§i051-a2m§'cﬁ1%n§ ssucﬁ .ﬁ%ﬁ%@ﬁ)@%&é 2 !

During recordidi@d RIG. rar @HowY thdlarabtds) beidiyp riédraed A/ D converter 751

are divided into blocks in units of fields of, for exanple, video sig-
nal by the tine conirs=shown din RIG. 70/, tHee thwormagnetic heads

1401-1, 1401-2 are different in azimuth angle from
each other and have a slightly lérger width than the
track width. |

The thus recorded magnetic tape is insert edited
in the following manner. |

First; the rotary drum makes two rotations dur-
ing one cycle (here one frame). Specifically, assume
that the drum rotation pulse of FIG. 25 is 60 Hz and
that at least one track is reproduced during the first
rotation. Here reproducing servo is provided by using
the reproducing signal of the magnetic head 1401-2,
which is inputted to a tracking error signal detecting
circuit 1508 via the changeover switch 1433 and the
reproducing amplifier 1443. The tracking error signal
can be obtained in the prior technique of FIG. 55; a
capstan servo circuit 1489 controls a capstan motor
1462 to thereby control the feed speed of the magnetic
tape. Meanwhile, a signal such as shown in FIG. 25 is
issued from the tragking servo circuit 1414 to drive a
tracking actuator via a slip ring (not shown) so that

the magnetic head follows a track curve.



axis of the data is conpressed, block by block, by 1/2 or less times. This
bl ock data are encoded by giving error detection data D whose content is
simlar to that shown in FIG 47, horizontal parity data PH and vertical
parity data [err] by an encoder 752, and arg _further encoded, for
recording, by nodul ator 753 via a - 03 . 72

change-over switch 758. Bhkghgt Bhé 8866HaNBotLtiohSCPESDAGinghesbheek data
are intermttent signals which are recorded on the tracks 799a, 799c,

which are shown farwedi dnl twestracksCGin4thai foRléwing dnanneérad sShhgei fier
742 by the magnetic head 701-1. In this case, since no signal is applied
to the magneti c hEhg tape- feedais pérfoxméd aduringvtbieorepypducingemode

recorded on the t tracks,799a, 799c during tw rotations of the rotary

drum 702. - #0fi RgnFrepiddGenatanthne Fghedriviagvobiage generated
one rotation ago in the tracking servo circuit 1414 is

generated again and recorded, a track pattern is suc-
cessive and uniform, having a track curve similar to
the reproducing track.

The magnetic heads in recording and reproducing
and a track patter are shown in FIG. 24. Since opera-
tion goes in the reproducing mode until it enters in-
sert editing, the pattern in which data are recorded
by the magnetic head 1401-1.w111 be reproduced by the |
magnetic heéd 1401-2. In this case, since the two
magnétic heads have different azimuthal angles but the
pilot'signal is a low frequency signal, adequate sig-
nal level can be achieved.

In the insert portions, recording is performed
by the_magneﬁic heads 1401~1, 1401-2, which are
represented by hatching, during the'second rotation of
the preceding cycle as shown in FIG. 24, and reproduc-
ing is performed during the first rotation of the next
cycle. In this case, aithough the recording pattern
of the magnetic head 1401-1 has a slightly small width
in the area to be reproduced by the magnetic head

1401-2, there would be no adverse influence as the



scans the tracks 799a, 799c with the magnetic tape being fed at the sanme
feed speed as that during recording and with the rotary drum 702 bei ng
driven at the sanme rate of rotation as that during recording. The thus
reproduced signal is decoded, for recording, via a head anplifier 743 by a
denodul ator 753 in the sanme manner as ii$zae prior art. The denodul ated
data are subjected to error correction error detection of reproducing
data by an dec®idotyssignakdas 2rkey fraquencwn Enzthew,iadread-parity

and vertical parjt The decoded reproducing data are intermttent signals
in bl ocks and rﬁe‘rﬂ% }The-RATaRedhe signal FeRRRRHIRA (Y Fhetine

ESZELSSSB?PJE‘&# %%#%Bﬁafvf% 3 5%%%? e P oo Pt 1

anal ogi zed by g elq 1
73 restricted by an L %%% ? ere ecom t?%%w%ﬁ Qre insert.

editing is reproduced from the side opposite to the
magnetic head 1401-1. With magnetic heads of three or
more chahnels, it is possible to reproduce a pattern
completely before inser: editing.

_ In this embodiment, (2 channels X 1) magnetic
heads are used. Alternatively the number of channels
of the magnetié ﬁead'may be any other than 2.

Further, in this embodiment, N tracks are
scanned. two times during one.cycle._ The number of
scénning actions to be repeated may be 2 or more; one
of them may be assigned for recording.

In addition, the maghetic heads used in this em-
bodiment are movable. The magnetic heads may be
fixed. |

In genefal, partly since a signal of at least
one track is reproduced durinq.oné cycle'and a signal
of N tracks.is recorded during'one.cycle, it is pos-
sible to perform insert editing such that a track pat-
tern is successive and uniform.

 (7) Seventh Embodiment
FIG. 26 shows a magnetic recording and reproduc-

ing apparatus according to a seventh embodiment, which



I ng video signal. The node of operation during dubbing will n
described. The master deck and the slave deck are in- terconnected
same nmanner as in the prior art (FIG 50). ) In this case, the
mechani cal control circuit of the two decks controls the rotary dru

such a man-
of one frane

swi t ching signal instructing the dubb

circuit con-

ner that the rotary drum nmake two rotations during the

of the video signal. At the me tinme, upon receipt of
| géaiﬁnde, the mechani cal contr

ier glimiflhe fteethepedothf embedinenet batt agditdohaldyu-

Therefore, the track pattern on which the mag- netic heads scan the
magneti c t ape inclvdeg an offsefnmenoryapdrcuiks 138wnai gakpGeiscuit

Speci fically,

of . the rotaryldi@n@ngs

dur- ing the period of ,one franme of the video signal,
%Phéd9®696€@E§“&§ké§1éne rota- tion. During t

first rotation of t

f the, ' . -1,
exanpl e, scans theq ;%%%%%G%T%gﬁﬁa%ﬁgngPﬁgFgﬁgggggkégﬂgg d%@iié,lfor

now be described with reference to FIGS. 27 through
29. |

A significant feature of this embodiment resides
on the movement of the second rotation of a rotary
drum 1602. Specifically, during the second'rotatibn,
recording is performed on the same track as tﬁg first
rotation in the following manner. Tape feed is per-
formed during the reproducing mode and hence ié con-
stant. The tracking servo circuit 1614 generates a
driving voltage, which was generated one rotation ago,
again. Further, a driving voltage corresponding to
the amount of movement of the magnetic head during one
rotation, namely, to the width of one track is out-
putted from the-offset memory circuit 1709. The gate
circuit 1710 opens during the period equal to W of
FIé. 29, and a driving voltage outputted from the
tracking servo circuit 1614 and a drive voltage out-
putfed from the gate circuit 1710 are summed in the
adding circuit 1711. As a result, a resulting driving
voltage (tﬁo-track recotding and reproducing) such as
of FIG. 29 is applied to a tracking actuaﬁor 1706 via

a slip ring (not shown), thus performing recording.

ow be
in the

min
peri od
a

ol

bl e.

each
he
for



exanpl e, scans the track 800b. During the second rotation of the rotary
drum the magnetic ahead 701-1 scans the track 800c, and the magnetic head
701-2 scans the track 800d. As a result, the reproducing

74 signal will be reproducing data which are a succession of block. data.
In the master deck, the reproducing data denodul ated - by the

denodul ator and are decoded by the decodlijévmereupon t he vi deo signal

data with the tine ﬁgsdgggghaigglegggrggssgdggﬁﬁggggasEg&ﬁeghgo the sl ave

deck. In the slave deck, the ~input rep ata are encoded, for

recording, byrebetRdnbaiyOEizBdigr €7 6QCeﬁﬁeﬁeOBbE&@néﬂaihstﬁlér egg- every
rotation of the rotary drum by scanning the tracks in the sanme manner as

in the masterldethg mShnee.regar drddnhgypeepobardihy negepduhengahbe bl ock

data successively, it is possible to performdubbing at a data rate two

times |arger thaekthst répredyced| two or more times. Assuming that
with the above W section defined as R section like the
drum rotation pulse of “"twice reproducing" of FIG. 29,
the same track is reproduced during the movement of
the magnetic head for ordinary reprodﬁcing, a voltage
("twice reproducing") driving the tracking actuator
1706 can be obtained, right upder the drum rotation
pulse, as progressively increasing. When this voltags
is dela&ed by a time equivalent ﬁo one rotation of the
rotary drum 1602 to subtract a signal after delay from
a signal before delay, an offset equivalent to the
feed of one rotation can be obtained. Therefore, by
sumning the offset and the driving voltage one rota-
tion ago, a driving voltage to be 6utputted from the
offset memory circuit 1709 can be obtained. as a
result, it is possible to accurately scan a track
reproduced one rotation ago, enabling insert editing.
(8) Eighth Embodiment |

FIG. 30 shows a digital recording and reproduc-

ing apéaratus according to an eighth embodiment, which
enables punéh-in/out editing. The recording system of
this embodiment comprises an input terminal 1884 fér

videoraudio signals, an A/D converting circuit 1851, a



recordi ng and sel f-reproduci ng. The reproduci ng of the magnetic tape
dubbed at high speed by the foregoing operation is perforned at a tape
feed speed which is a half of that duri'ng dub- bing. Since the tape feed
speed during dubbing is two times |larger than ordinary, deviation would

occur be- tween the slant of the track d on the slave tape and that
on the master MﬁengBé‘irbba% fi@\iuamnm g QSEbPﬁiﬁbys%ﬁEQOW&tHY a
tracki ng servo using nov- | e magnetic S, so that "the sl ave tape can

be adequatelyahemhpdncsdgnal, a cbﬁpkbb&lﬁ&bEQtaﬁﬂt 18b% EbEeramoy-of the
bl ock data is conpressed by 1/2 times during recording, and

75 the tine axmsgoantnaneepssdmylpgrﬂaba asvédgandedabgiot mighadeanduri ng
reproduci ng. More partlcularI% dur- ing dubbing reproducing, the data
whose tinme axi §oFoRrerfpraingdhightefficiencyr enceginducall BYrarpger-of nag-

rection encoding circuit 1852 for performing inter-
leaving and error correction encoding, and a digital
modulating circuit 1853. The reproducing system com-
prises a digital'demoduiating circuit 1854, and an er-
ror correction decoding éi:cuit 1855 for performing
error correction and deinterleaving. A time expanding
circuit 1898 reproduces original digital video-audio
data by a process reverse to the compressing circuit
1897. The data in which no error could be corrected
are interpolated by an interpolating circuit 1913.
The D/A converting circuit 1887 converts data into an
analog signal and outputs the latter to an output ter-
minal 1887. Designated by 1814 is a servo circuit
having the same construction as that of FIG. 26.
'Punch-in)out editing is to rewrite a track of a
reproduced signal by mixing the reproduced signal with
~an input signal, which timing will now be described
with reference to FIG. 31.
FIG. 31.shows, from top toward bottom, a dfum |
rotation pulse (60 Hz), a timing during_recording, a
timing during reproducing, and a timing during

punching-in/out. During recording, an input signal of



netic heads to becone a continuous signal by increas- ing the feed speed
of the magnetic tape by two tines. During dubbing recording, recording is
performed by a pair of magnetic heads so as to forma track pattern. sane
as that on the master tape. Generally, in _an ap- paratus for recording
data of one field period on n° tracks, il()S preferable to determ ne the

rate of com opeeframe s compeased,! @ntbleal ARar 2b6otde@xpandi ng the
time axis, n tines; and the feed speed of the tape, n tines. In

t hi s enbodi nesectiba.si Pualingt reprogueiagscdheastgnalleveprgdaced in
Alternatively, the signals to be processed may be audio signals, or may be
other sig- nal sesfiongRa ig degoded pedi edpandedf dntpepncantpysn- ning
recordi ng. ) According to this enmbodi nent, high-speed dubbing can be
realized. (3F19RALdOEOBE FEAme. DuripgcpupchBhBUsinf@Userangement of
T e e ph bR i’ e Sade SRACAES' BR-BRRRLY' U520

tinuously. An output signal and an input signal are

mixed with each other into_iden;ical timings. In

punching-in/out, recording is performed at the seventh

frame after reproduced.

Thereforé}ﬁfﬁ?éh”dffset memory circuit of the

servo circuit 1814, seven frames, namely, a tracking

actuator driving voltage equivalent to the ﬁotal width

of 14 tracks are stored. And from a tracking servo

circuit, a tracking error voltage which is seven

frames preceding is outputted. A tracking actuator

driving voltage equivalent to the total width of 14

tracks cén be cbtained by repeating the reproducing of

the same track.

In this embodiment, (2 channels X 1) magnetic

heads are used. The number of channels of a magnetic .

head sﬁould by no means be limited to this specific

example. Also this invention can cope with an

alternative case in which a pair of magnetic heads are

diametrically opposite to each other. Further, the

number of magnetic heads is optionalf

Additionally, in this embodiment, N tracks are'



pattern irn which signals are recorded on a magnetic

76 tape by the magnetic heads. In FIG 6, the first and second
magneti c heads 801-1, 801-2 are disposed on the peripheral surface of a
rotary drum 802 and are angul arly spaced fromeach other by 180[er].

OF tracks constituting the track pattern of FIG 7, a track 811-1 is a
track on which the first mag- netic h%g%fﬁOl-l scans during the first

rotation of gsbanhedaryoliiied)dn dnle’ ¥5€1811- FnleS nambedcloOrapirgh the
second magneti c head 801-2 scans during first rotation of the rotary drum

802, a track 8idn3oifs.szanmiagk may b alt tlkast two;;momeckifc thead nfdyl- 1 scans
during the second rotation of the rotary drum 802, and a track 811-4 is a
track on whi chet pdlosesed roymecordimgad 801-2 scans during the second
rot .at fon of the Otz;%rc%rccjiri%rg %%2 this embodiment, as méntioned
above, since a signal of N tracks is recorded and
reproduced dufing one cycle, insert editing and punch-
in/out editing such that a track pattern will be con-
tinuous and uniform can be achieved.
(9) Ninth Embodiment
FIG. 32 shows a digital recording and reproduc-
iﬁg apparatus according to a ninth embodiment.
In FIG. 32, 2010 designates a magnetic tape;
2001-1, a first magnetic head; and 2001-2, a second
magnetic head. The rotary drum 2002 causes the first
and second magnetic heads 2001-1, 2001-2 to rotate,
thus enabling heliéal scén recording. A first mag-
netic head actuator 2016-1 caﬁses the first magnetic
head 2061-1 to move perpendicularly to the direction
of scanning by the rotary drum 2062. A second mag-
netic head actuator 2016-2 causes the first magnetic
head 2001-2 to move in the same manner as that by the
first magnetic actuator 2016-1. FIG. 32 further shows
capstans 2082-1, 2082-~2 for feeding the magnetic tape
2010 at a constant speed, pinch rollers 211441, 2114~

2, and a tape feed control circuit 2089 for controll-

ing the feed speed of the magnetic tape 2010 by con-



FIG 8 is a block diagramshow ng a signal pro- cessing systemin which
when the nmagnetic heads are arranged as shown in FIG 6 and when the
tracks are forned in the pattern shown in FIG 7, two-channel video
signals can be reproduced while digitally re- corded on the tracks.

A reproducing head anplifier 843 anplifies reproducing signals fromthe
magnetic heads 801-1, 801-2. A denpdul atprj §54 decodes, for recording, in

the manner revepsgllifigt RRecRapatafs 2862C¢C00HB302 Ana the pinch
77 a nodul at or 853. A?Hecoder9855 per?o?ng'error correc- tPon and

detection by degedllerg Rhe4dalaztaswhi aHacEber enablifgt the codes were added
by an encoder 852. A nenory 901 is used in decoding by the decoder 855. A
D/ A converter B&8iprmakagings fekd p€pthdumagnetidetapdal@lion WAi ch errors
have been corrected. An LPF 857
tracking control circuit 2014 controls the position of
the magnetic heads 2001-1, 2001-2, based on a tracking
error signal, by controlling the magnetic head ac-
tuators 2016-1, 1016-2. A tracking memory 2115 stores |
one track of the amount of control fﬁom the tracking
control circuit 2014 to the magnetic head actuators
21-6-1, 2106-2. A head switch 2033 switches the con-
nectiop between the magnetic heads and the dirquits.
This switching is performed in response to a head
switch changeover signal.- |
FIG. 33 shows a track pattern on the magnetic
tape 2010 in this embodiment. This track pattern is a
recording track pattern during forward tape feed. A
track 2011-1 is a forward track on which the first
magnetic head 2001-1 makes forward recording during
the first rotation of the rotary drum 2002, and a
track 2011-2 is a forward track on which the first
magnetic head 2001-~1 makes forward recording during
the second rotation of the rotary drum 2002. During
the next rotation of the rotary drum 2002, the first
magnetic head 2001-1 makes recording on the track

2011-3 and further recording on the track 2011-4 dur-

ing next to the next rotation.



restricts the reproducing video signals to a video signal band. A
head changeover sw tch 833 changeovers from the recording head anplifier
842 to the reproducing head anplifier 843 and vice versa for connection to
t he magneti c heads 801-1, 801-2, based on the head changeover signal. The
video signals of the first and second dhhﬂnels are inputted to the
respective input tPIGLN3A4SsREWsla Bédording i twaclkquatkexn dimeing deo
signals of the first and second channels are outputted fromthe respective
out put terninaéveﬁie1¢r8BaGEWUUd-tapemﬁee¢rod@@tﬁéﬂ the i fiixstixptd-
changeover switch 902 changeovers the input/output signals of the first
and second chienePf BASHOBATY HAXUR RRP2; gfhe TICFRA JRgnekighead

FIGS. 9 and 10 show th Lp which the first gand d ti
neads 801-1, 88917%REKeS FEERERINY OhcR HESHRERRRESATCR TR dtTadhch

rmanet i "erdadhlal, BaifalEA8 Fackil Fleitioh'ob 4y dobley Ml
2002, the second magnetic head 2001~-2 makes recording

on a reverse or backward track 2011-6. Further; at

the time point of FIG. 34, a track 2011-7 is being
formed-recorded by the second magnetic head 2001-2.

In FIG. 34, inclined lines in the track pattern indi-
cate the azimuthal angle of the magnetic heads 2001-1,
2001-2, |

FIGS. 35 shows data to be recorded and the move-
nent of the magnetic heads when the magnetic tape is
fed in the forward direction, and FIG. 36 shows data
to be recorded and the movement of ﬁhe magnetic heads
when the magnetic tape is fed in the backward or
reverse direction.

Also shown in FIGS. 35 and 36 are recording
video data, recording'data obtained as the result of
time axis compression and mo@ulation by encoding the
 recording video'data, the scanning manner of the first

magnetic head 2001-1, and the scanning manner of the
second maénetic head 2001-2. FIG. 36 further shows
" the content of the tracking memory 2115. Each of the

frame portions on a line indicating the scanning of



78 level. Each of the hatched portions on a line, which show the posture
of the individual magnetic head 801- 1, 801-2, represents a nagnetic tape
traci ng peri od. FIG 11 shows data to be recorded/ reproduced and

t he novenent of the magnetic head during tfg%recording of the first
channel and the reproducing of the secon; annel In FIG 11, the

recordi ng data @heahead tﬁépfasyﬁﬂglanﬁla%%twcdmaal ¢racing g&fmannel are
represented by WDATAI (i = 0, ...); and the recording conpressed data

obt ai ned by comfewni@@@aﬁuemsam\s thle linaivdauad fgamelsy a ¢heck-

represented by Wb (i =1, 0, ...). Likew se, the reproducing conpressed
dat a obt ai ned ben gatddrn meprtesendsotiiec magneltt idahaeadafd xiagr etatiesd by
R- DATAI- (i =1, 2 ...); and the reproducing data obtained by expandi ng
the time axis heébm&ﬁrmg Ehepcostae %dmuaﬁeap@éwégsns@atw RDi

i =1, 2, ...). Furth each .of the hatched
( . )and az gzag pattern, the tracking state.

FIG. 37 shows data to be reproduced and the
movement of the magnetic heads when the magnetic tape
is fed in the forward direction. FIG. 38 shows data
to be reproduced and the movement of the magnetic
heads when the magnetic tape is fed in the backward or
reverse direction. In FIGS. 37 ahd 38, recording
video data and recording data are substituted by
reproducing video data and reproducing data which afe
reproduced prior to demodulation, decoding and time-
axis expansion.

In opération, the rota:y'drﬁm 2002, unlike a
rotary drum in a magnetic recording and reproducing
apparatus in which the VHS method is used, is driven
to rotate in the following manner. Specifically, in
the VHS method, during the period corresponding to one
frame (one cycle of scanning of information) of a
recording video signal, the rotary drum makes one
rotation. During this one rotation, two tracks are
recorded on the magnetic tape. In this embodiment, by
‘doubling the number of rotations of the rogfry drﬁm

2002, the rotary drum 2002 makes two rotations during



portions on a line, which indicate the posture of in- dividual nmagnetic

heads 801-1, 801-2, shows a nmagnetic tape tracing period. I n
operation, the rotary drum 802, on which a pair of magnetic heads 801-1,
801-2 is supported with an angular space by 180[err], is rotated at a

rotational frequency two tines higher 1h& conventional, and the magnetic
tape 810 i s fedhet perdodectarmespondink ¢gbcbne frame, and the first '

79 than conventional. On the magnetic tape 810, four tracks are thereby

f or med/ scanned aidv isegongo nagnetiiscnheads 2001raL,arpodrdntserge Twe rotary
drum 802, which rotates at a speed two tinmes higher than conventional,
makes two rot att@eXSIF9iGe t(He rar SG@NNSouadtracksndn tetadilon Funhe
rotary drumin e ptior . e- fare, tracks are fornmed/scanned at

h ... Th
the same speed “8§¥’c Hbgﬁﬁs g thgd FRer OF tBLaPRIRSSES F@Pot ary
drum 802, _ the fz'orﬁ)t, %gqest 'p%s}ﬂ%q.ee’%% %b%%ﬁﬂs ahhgdequate width of

the tracks.

Here to record one field for one track, it is
necessary to compress the time axis for reéording.
This embodiment is directed particularly to a digital
VTR for digitally processing video signals and per-
forming recording and reproducing. In the following '
description, explanation concerning audio signals is

| omitted. Practically, audio signals together with
video signals ére recorded and reproduced as digital
data. |

In the recording system, a recording videé sig-
nal is first band-restricted by the LPF 2050 so that
only the video signal band component is sampled by the
A/D'converter'zosl in a predetermined synchronism to
convért analog signals into digital video data.

To the digital video data, error correction
.codes or such are added by the encoder 2052 so that
recording/reproducing with no error can be performed.
This encoding is performed by using a buffer memory
2038. In the encoder 2052, at the same time, com-

pressing of the time axis is performed, and the time-



track 811-1, and the second magnetic head 801-2 scans the track 811-2.
During the next rotation of the rotary drum 802, the first nagnetic head
801-1 scans track 811-3, and the second magnetic head 801-2 scans the

track 811-4. In these four tracks, the tracks 811-1, 811-3 are
associ ated wth one channel, and the tr cks 811-2, 811-4 are associ ated
with the other channel. The node d[doperatlon I n which recordi ng of

one channel aHQSF§BW§€G§ﬁ#Q éataharet hutpubtiedel are per- forned
si mul taneously will:now he described with reference to FIG 8.
Firstly, in the rec3h@i Agodtararifrecdasangreysurther enfedededebYsigna

Video si gnal tbRaRGERIBECR §RER AtR PEARHR chAeFnABteRERe PEnal so4-1
of the first cQanpglnkl/9e8rakdlihg®bnt Rfie magnetic tape 2010. The
recorded and encoded data are recorded on tﬁe magnetic
tape 2010 by the magnetic head 2001-1 or 2001-2 via
the magnetic head amplifier 2042 and the heﬁd switch
2033.

Here, a head sﬁiﬁch changeover signal is genera-
ted in synchronism with the rotation of the rotary
drum 2002 as the rotary drum 2002 is switched at every

'~ 1/2 rotation by the head switch 2033.

In the reproducing system, the signals
reproduced by the magnetic heads 2001-1, 200~-2 are
supplied, via the head switch 2033, to the reproducing
amplifier 2043 for amplifying. The resulting signal
is decoded, for recording, by the demcdulator 2054 as
reproducing digital video data. As a result, the
original data before encoding by the modulator 2053 is
obtained. Errors of the original data ‘are corrected

| and detected by the decoder 2055. Here in decoding, a
buffer memory 2101 is u;ed. The output of the decoder
2055 is time-expanded to restore the original'time
axis of the data.

The reproducing digital video data are converted

back into analog video signals by the D/A converter



80 input termnal 884-2 of the second channel video sig- nal is selected,
and the video signal to be inputted to the selected terminal is inputted
to the LPF 850. The video signal inputted to the LPF 850 is
restricted in band by the LPF 850 |ikew se the prior art of FIG 53 and is
then digitized by the A/D con- verter ?f%% The digitized video signal is
encoded by the encoder 852 with use o menory 838, is en- coded, for
recordi ng, by 2086 5w |are basl-reghricted by dheld®PFoRr087e ndgh& ic tape
810. Further, the signal. encoded for recording is recorded by the first

mag- netic hd@FHH- FRTIWENE sHfamFignal BEFe P2 iNed- head
changeorer S oh, Wil nd P ed Mol RN R TS L
mmgnet [ 6 head HOEATer Bt KSR U, (TR YIRE Cde, Tor |
Uei ng the moory 80T et o T o are
nmade will now be described.
| The magnetic tape 2010 are fed by capstans 2082~
1, 2082-2 and pinch rollers 2114-1, 2114-2 disposed on
opposite sides of the roﬁary drum 2002. The direction
of feed of the magnetic tape is switched between. for-
ward and backward by a tape feed conﬁrol circuit 2089.
buring ieproducing and backward recbrding, the tape
feed control circuit 2089 conﬁrols, by'the piloﬁ sig~-
nal recorded in the track, the phase between the cap-
stans 2082-1, 2082-2 and the rotary drum 2002 in such
a manner that the magnetic heads 2001-1, 2001-2 scan
near the individuél track.
The recording track pattern when the magnetic
tape is fed in the forward direction is such as shown
in FIG. 33. Namely, in this case, recording is per-
formed by only the first magnetic head 2001-1; during
the first rotation of the rotary drum 2002, data of
the first field in one frame are recorded on a forward
tréck 2011-1. During the second rotation of the |
rotary drum 2002, data of the second field are re-

corded on a forward track 2011~2. Data are thereby



by the decoder 855. At that tine, the head changeover switch 855 is turned

to the side of the reproducing head anplifier 843. Subsequent | vy,
t he reproduci ng video signal analogized by the D/A converter 856 is
band-restricted 81 by the LPF 857. At

that tinme, by the action of the . video signal changeover swi tch 902, the
output term- nal 887-1 of the first:bﬂéﬁnel vi deo signal or the output

ternminal 887-2egbrtied sacend fhgneehicvidpe 3010 ewakyi sthakettradk and the
reproducing video signal is outputted to the sel ected output termnal.
Here, to the hskdppiaggaospacewwhelreS3a3retrbesehand baakyavdetracknal such
as showmn in FIGS. 9 and 10. is supplied. Thereby, the recordi-ng signal is
sup- plied tasthke ber formegddeti c head 801-1 and the second nmagnetic head

801-2, or the reproducing signal is taken out or switched fromthese
magneti ¢ heads 801- Further, when the magnetic head is fed in the

reverse or backward'difection,-recording is performed
by only the second magnetic head 2001-2. During the
first rotation of the rotary drum 2002, data of the
first field are recorded on the backward track 2011-5.
During the second rotation, data of the second field
are recorded on the backward track 2011-6.

However, when the magnetic tape is fed in the
backwaid or reverse direction, the angle of inclina-
tion of the recording track is apt to be slightly aif-
ferent, compared to the case in which the'magnetic
tape is fed in the forward direction. Therefore, for
compensating this difference, a movable magnetic head
must be used to record data on the backward track be-
tween the adjacent forward tracks. |

To this end, in this embodiment, as shown in
FIG. 32, there are provided a magnetic head actuator
2106-1 for moving the first magnetic head 2001-1 and
another magnetic head actuator 2106-2 for moving the
second magnetic head 2001-2.

In recording by such movable magnetic heads, for
example, when the magnetic tape is fed in thé forward

direction, the positiohs of the magnetic head ac-



801-2. Nanmely, recording at the high level of the head changeover signa

or reproducing at the low level is selected. FIG 9 shows a head
changeover signal in record- ing the first channel by the first magnetic
head 801-1 and in reproducing the second channel by the second nmagnetic
head 801-2. FIG 10 shows a head changiQ&i signal in reproducing the
first channel by the first magnetic h 01-1 and in recordlng the second
chan- nel byruatOrfe GHRETHagRkAe-hanre spntrolled bY fhee trackingse in

whi ch recording of the first channel video signal &ﬁ roduci ng of the
second chanr?&ntxﬁﬂed“s’?% 244 ﬁ@f@r&rﬁd‘%lmﬂﬂ% 359{) 10194y

descri bed. r%iﬁ G, L1, the, first, channel, data

82 digitized e A @%?ﬁﬁfe%" fqﬁ’et’r%r (ﬁw ﬁ“rddﬂﬂ (?é’d into
bl ocks W DAT%e Wl%%agnet:fcorhéa@rﬂﬁ-l in units of fiel ds

‘This operation will now be described in greater
detail with reference to FIG. 35. Firstly, recording
video déta W-DATAl, W-DATA2, ... are encoded, time-
compressed and modulated. The resulting data are sup-
plied to the first'magnetic head 2001~-1 aslrecording
data WP1, WD2, .... The first magnetic head 2001-1 is
fixed in position, and the recording data are recorded
by only this first wmagnetic head 2001-1. Accordingly
the track péttern will be intefmittent as shown in
FIG. 33.

Then when the mégnetic tape is fed in the back-
ward direction, as shown in FIG. 36, the scanning by
the first magnetic head 2001~1 which is the preceding
head is performed prior to the_scanning by the second
magnetic head 2001-2.which is the recording head. The
object of this scanning is theﬁpreceding adjacent
track recorded (i.e., forward track); At that tinme,
the output of the first magnetic head 2001~1 is sup-
plied to the repréddcing amplifier 2043, and the
tracking-control circuit 2014 detects a tracking error

_ signa; from an envelop of the reproducing signal,

i.e., the output of the reproducing amplifier 2043.



The recording data are encoded by adding an er- ror correcting code by the
encoder 852 and are tine- conpressed sinultaneously, thus becom ng
recordi ng conpressed data WbO, WD1, WD2, .. Then, as the result
of changeover of the head changeoveréfﬁi ch 833 by the head changeover
signal, the recording conpressed dat recorded on the tracks 811-1,

811-3 whil e tikeftrackimgnednErdbadiBtiit doif SStyuly the Mpedeti c tape
810. Meanwhi l e, in synchronismwth the termnation of scanning of

the magnetic hagreti® hegad hactuassér n2yos-nets cdittarbB i pdsict dwrad
changeover switch 833 is switched to the side of the reproducing head
anplifier byofhthéchilrshanagoetic shead|21anti/ thardhmdeanming over
switch 833 is switched again, nanely, until the second magneti ¢ head 801-2

scans the trathegferward tﬁﬁk@%nﬂﬁeﬁ@ﬁéﬁﬂﬁ% <kely, the
d hegd 801_2 d k 81 whi ch

he second channel SFERL Shg ErePELRECeomErel e i ARAARFS gnal |

whi ch 1s timey ﬁowz;eéfg&% mendy " £EL4 dé&%m&&ée&foé’&ﬁ?&f‘s # eproduci ng

conpr essed
the first magnetic head actuator 2106-1 which amount

is equivalent to the amount of deviation to the track
inclination of one track. Then, the position of the
second magnetic head 2106-2 scanning on the mégnetié
tape 2010 is ‘controlled, by the second magnetic head
actuator 2016-2, so as to follow thq forward track
2011~1 or the forward track 2011-2, depending on the
amount of control that are read from the tracking
memory 2115 by the tfacking control circuit 2014.
FIG. 36 shows the flow of forward recording. 1In
FIG. 36, recording data are recorded by the second
magnetic head 2001-2. At that time, the first mag-
netic head 2001~-1 which is the preceding head makes
tracking, and the tracking control circuit 2014 reads
the amount of control TR1, TR2, ... to store it in the
tracking memory 2115. Thus the amount of control
stored_in the tracking memory 2115 is used for con-
trolling the second.magnetic head actuator 2106-2 in
recording the recording data on the magnetic tape

2010.



data RD1, RDZ,
83 are decode
ti me- expanded

are anal ogiz
as the second
period one of
two tines as

one channel

resul t, recordddgessdodhanseshown AspFIGucBRAg the poshtiopsanfiethean be

Subsequently, the reproduci ng conpressed data
d by the decoder 855 to correct the error and are

si mul t aneously, thus beconming reproducing data divided into
bl ocks R-DATAO R-DATAL, ... , in units of fields. The reproducing data
ed by the D/ A converter 853@f d are reproduced and outputted

channel video signal.
the rotary drum 802

are tinme-conpressed and recorded for every field. As a

perforned S|nultaneousl

magnetlc %ead_actuator 2106-1, 2106-2 are controlled
to fix the magnetic heads 2001-1, 2001-2 at respective
predetefmined positions. In addition, data on the
forward track are reproduced by only the first mag-
netic head 2001-1. The reproducing data RD1l, RD2, ...
reproduced bﬁ the first magnetic head 2001-1 are
demodulated, decoded and time-expanded, thus becoming
reproducing video data R-DATAl, R~-DATA2, ....

Then when the magnetic tape is fed in the back;
ward direction, as shown in FIG. 38, the first mag-
netic head 2001-1 makes tracking of the preceding ad-
jacent track (i.e., forward track) prior to the second
magnetic head 2001-1 which is the reproducing head.
Here, likewise during the recording, the amount of
control of the first magnetic head actuator 2106-1 is
stored in the tracking memory 2115. The second mag-
netic head 2002~-2 traces the maghetic tape 2010 to do
reproducing based on the content of the tracking
memory 2115. | _

| Namely, the amount of control TRl,'TR2, eee
stored in the tracking memory 2115, i.e. the result of
the tracking by the first magnetic head 2001-1, is ap-

plied to the second magnetic head actuator 2106-2 dur-

IAs nentioned above, during the

the nRepebaache: gdiSSEérkorﬁQé 2nS€RASshile magned.c tape
es two rota- tions during the period

of one frane ofitisé wheaothegmagnalict kapdais gédoha thamtorwded si gnal

810

of



In this enbodi nent, the tracks 811-1, 811-3 are associated with one
channel, and the tracks 811-2, 811-4 are associated with the other

channel. Alterna- tively, the tracks 811-1, 811-2 nmay be associated with
and the tracks 811-3, 811-4 may be asso- ciated with the

one channel ,

ot her channel, giving the same result as this enbodi nent. Furt her
In this enbodi nent, one cycle of in- f tion is defined as one frane,
and one cycle,of _information.is recorded._on two tracks. Alterpatively,
one cycle of ERPoFIRECSRCARY B¥ Shg frEPRa PrIBRLic: hepg ﬁPhi'gn i nt egr al

o ntormat | on i s b5 Bbneg snove. Pbob 30K3r RARESLEOBREL T OTE 871 S

of information is to

e recor uce n

to

any specific Bggheh. makes reé‘érﬁ&ﬁgi/SfQBQoaﬁ@iﬁq %igf&ﬁethgt AhYndtye makes two

or nore rotations within the perio

one cycle
tape is fed in the forward direction and tracking of

the forward track, whilé.the second magnetic head
2001-2 makes recording and reproducing when the mag-
netic tape is fed in the backward direction. There-
fore, reciprocating recording/reproducing can be real-
ized.

In this embddiment, the forward track and the
backward track are alternately arranged. The forwaid
and backward tracks may be arranged in an alternative
pattern such as shown in FIGS. 39 and 40.

In recording when the magnetic tape is fed in
the forward direction, tﬁe first magnetic head 2001-1
records on the fbrward traék 2011-1 during the first
rotation of the rotary drum 2010, and the second mag-
netic head 2001-2 records the forward track 2011-2
during the same first rotation. |

In recording when the magnetic tape is fed in
the backward direction, the first magnetic head 2001-1
makes tracking of the forward track 2011-1 during the
first rotation of the rotary drum 2010. The amount of

control at that time is stored in the tracking memory

2115, and the second magnetic head 2001-2 at the first

rotation of the rotary drum 2010 records the backward



information to increase the nunber of tracks to be scanned wthin the sane
period, it is possible to record and reproduce the data in terns of tine.
Con- sequently, with the construction for only one channel, it is
possible to record one channel and, at the sanme tine, to reproduce the
other channel. There are only a few nodifications required to a
one-channel record- ing and reproducing ie?iratus, thus lowering the rate
of production. 4) Fourth Enbodi ment, . - FIG 12 shows a digital

recordi ng and r'e‘éﬁ R9117%yy i RRRAY NG dthe mpaunty 9 FANERSH IR nent .

In FIG .12, a tji.nme conpressing . circuit, 1097 com resses the tinme axis of
every bl ock of as%cr'b?’é H%?F‘Q%V‘ﬁicrlﬁﬁq ﬁ‘ﬁ"d“‘?‘?‘?%tugﬂﬂf" cofdP e

Gependently of SiacERS Pl MBS IR (B Ind AR BERq 0

"1D') signal tQHaReGUER, Wil 2old %qxgdvs 'l ROl Arddh t 1104

separates an ID signal fromreproducing video signal data. Atinme ex

pandi ng circui t20009% £xpit sappley ing et ddfe Of i193€ Magnetic head ac-
tuator 2106-1 the émount of control by which the for-
ward track 2011-1 was subjected to tracking.

Then in reproducing when the magnetic tape is
fed in the forward direction, liké during recording,
the first and second magnetic heads 2001-1, 2001—2
perform reproducing of the forward track 2011-1, 2011~
2 during the first rotation of the rotary drum 2010.
Also when the magnetic tape is fed in the backward
direction, the forward track 2011-1 is subjected to
tracking so that.the backward tracks 2011-5, 2011-6
are reproduced by the first and second magnetic heads
2001-1, 2002.

In this embodiment, only one magnetic head is
used. Alternatively, two magnetic heads are.fixed on
the magnetic head actuators in combination.

Further in this embodiment, one cycle of in-
formation is defined as one frame, and one cycle of
informétion is recorded on two tracks. Alternatively,

- one cycle of information may be one field, or one
field plus an integral number of frémes. The number

of tracks on and from which one cycle of information



85 bl ock of data after decoded at the same rate as that of _.the tine axis
conpression by a tine conpressing circuit 1097. A mechani sm control

circuit 1014 con- trols the feed speed of the tape. A recording and
reproduci ng node changeover signal is a signal for swtching the node from
the recording node to the reproducing node and vice versa. The ID
detecting circuit 1104 produces a sigmé!oprocess changeover sig- nal by

the detected ID s t o changeover t Signal processing systemby this
si gnal processl%ﬁéﬂgﬁb\/@c° %ﬂeﬁn d meryeduced shquldemad iigy dmddad " 1104
pro- duces a nechanlsn1ch eover signal by the detected ID signal and
supplies the §§%mqu ég] ani sm control circuit 1014 to

frgggeg\éte{ e§ EedLresgg one- "g{anne‘*I recdr?ar%é]g}ﬁas%cper g&‘fc’id@ 3esih(r)1m?h?s

embodi nent.  cycle scanning period of information the rotary drum
is rotated_at a more-than-one-fold speed to scan 2N or
more tracks during one cycle scanning period,'partly
since intermittent forward recording/reproducing is
performed on the magnetic tape at the forward scanning
track by a.plurality of magnetic heads and, during the
backward scanning track, a plurality of or one mag-
netic head are caused to follow the forward recorded
portion by the tracking control circuit, and partly
since backward recording/reproducing is performed,
during part of forward recording/reproducing on tracks
of the magnetic heads, by storing the amount of head
position control and by applying the amount of head
position control stored in the magnetic head actuators
which moves the magnetic heads making backward record-
ing, it is possible to instantaneously switch from
forward recording/rep:oducing to backward record-
ing/reproducing and vice versa without turning the
magnetic tape inside out, thus enabling reciprocating
recording/reproducing. Further, it is possible to in-
crease the number of scanning tracks so that
video;audio signals can be recorded/reproduced with

high quality.



The track 1011-1 is a track on which a magnetic head 1001-1 records during
the first rotation of a rotary drum 1002, a track 1011-2 is a track on

whi ch -a mag- netic head 1001-2 scans duri ng the first rotation of the
rotary drum 1002, a track 1011-3 is a track on which the magnetic 1001-1

records during the second rotation of Eg?rgaary drum 1002, and a track
1011-4 is a track the magnetic head 10 ans during the second
rotation of the rota pagnabicorecording and reproduciﬂg apparatus 86

FIG 14 shows a track patte uri wo- channel re rdi and _r eproduci ng
node. Cagabie °£j§£ﬁ yﬂﬁ\ﬂ%g aydio, apd, anqaﬁﬂgﬁ &5 per ati on
Is shifted fro one channel cordin eprodu | ng nnel
recordi ng and t%:fn Ys’h%ﬂ ﬁb& §m}§g speed of
the nmagnetic igé tn{o d101]A !i_léﬁﬁpw ﬁO%tgfthar atSWht @i ng the

feed speed of at atra
fold spud to record intemitt‘nt tracks on tha nage

netic tape so that real-time simultaneous monitoring
is performed. By high-speed dubbing due to high-
density intermittent recording and by increasing the
number of repetition of track scanning, the informa-
tion is recorded and reproduced simultanecusly with a
plurality ef'channcls. Any tracking error is detected
to form a continuous and uniform track pattern. With
this iﬁtermittent comb=shaped recording, reciprocatiqq

recording and reproducing ¢an be realized.



1011-6 on which recording and reproducing are per- formed during the

period of sw mmlﬂmImMUWeed of the tape. FIG 16 is a
timng diagra tion when it is shifted from one-channe
recordi ng and reprodUC|ng to*t wo- channel recordlng and reproduci ng. The
scanni ng periods of the individual gg heads 1001-1, 1001-2 is

The da

represented b gi;qu%ﬂgygl s Ta of each channel to be recorded
o %"%by

and reproduce ar e represer a box right under the individual

hatched portion. Thg | Dgs Bprepro gﬁp%%dagg roaeanRd a3 ngslgnated

by A, B and C. The record| ucing no changeover 5|gna
corresponds ateys RO iRl to one-channel recording and reproducing .
node and at the high |l evel to two-channel recording and reproduci ng node.
A feed speed changequgr ssirgiairy druresirdvédlal dtha rovatderiall €+ ordi nary

speed and at the high level to a double speed. Further, also
quency selected from a standard speed and a speed m (m
sﬁands for an integer ;arger than 1) times as much as
the standard speed, said rotary drum having an outer
ﬁeriphery which is frictionally engageable with a mag-
netic tﬁpe in such a manner that the axis of rotation
of said rotary drum is disposed at a predetermined
angle with respect to the moving direction of the.mag-
netic tape;

(b) a magnetic head disposed on the outer
periphery of said rotary drum for performing scanning
on the magnetic tape so as to record on a
predétermihed—width track on the magnetic tape a
recording signal to be applied during recording, énd
so as to pick ﬁp a reprpducing signal from the
predetermined-ﬁidth track on the mégnetic tape'duripg
reproducing; and

(c) a track following and scanning means for
controlling the position of the magnetic head in such
a manner that the magnetic head scans the same track
while said rotary drum makes m rotations as driven at

the speed m times as much as the standard speed.

2. A magnetic recording and reproducing appara-

This Sheet Has Been Rei

IR




87 re the feed speed of the mag- netic tape, the
feed speed mm&[ﬂﬂ% etion sig- nal and the signal processing system
changeover e*Si gnal processing system changeover signal. The
si-gnal processing system changeover signal cor- responds at the |ow | evel

to one-channel recording and reproduclrgdand at the h| gh | evel to

15, o of agr am ERB.ACERFATHar B BTHER'S, hpentopenlei Gradk ERITRRERYTom

t wo- channel - reg adgegnﬂgggrﬁggg ughﬁgu&gsone channel recording and
reproduci ng, and al so show ng t of feed speed of the magnetic

t ape. FI G 18means’ €vgr SﬁprthE‘ alﬁra t £81 16w $hg s 8ghat eyl ng the
operation when it is shifted fromtwo-- channel recording and reproduci ng

t 0 one- channel saidcmagnegienteadpr oduci ng. ~In operation, a pair of
magneti ¢ heads 1001-1, 1001-2 are supported on the peripheral surface of
t he means for extracting a track following signal
from the reproducing signal; and
a following signal generating means for dis-
_criminating a scanning start position from which said
magnetic head is to start the next séanning, and for
supplying to said following signal supplying means a
track following signal cerresponding to the scanning
start position. |
3. A magnetic recording and reproducing appara-
tus according to claim 2, wherein said magnetic head
deviatable according to an applied voltage such that
the track following signal sets the scanning start
position of said magnetic head to the position of the
previously scanned track.
4. A magnetic recording and reﬁroducing appara-
tus according to claim 1, further comprising:
an A/D converter for converting an analog
recording signal into a digital recording signal and
for supplying the latter to said magnetic head; and
| a D/A converter for converting é.digital
reproducing signal, which is picked up by said mag-

netic head, into an analog reproducing'signal.




rotary drum 10 |y spaced fromeach other by 180[err].
Duri ng tmcha@ﬂ‘ﬂﬂmm'mmgj"gp reproducing in this enbodi ment, the
rotary drum 10 lcS Lot &t a speed two tines higher than conven-
tional. Therefore, during the period needed for two rotations of
the rotary drum 1002, the four tracks 88
1011-1 through 1011-4 shown in FIG 14 gree fornmed/ scanned. Specifically,
within the tine needgd %or one totatio Y the prior art,rotary drum
f o

(within the period em?gﬁﬁE}?_Fﬁ%°?6%%9y§%@uﬁ?ﬂ. SR HTBPAEXDodi nent
the magnet i o aregcieaobiihodebiérakah, bRtehas aSmr S ! Tt i< head
B 2005 bR s NP g il g o Chffhalhg (o1 21Y
megnetic head ¢Q@ltfme axis of the recording signal by 1/m times
while.said rotary drun is driven at the speed m ﬁimes
as much as the standard speed; énd
a time axis expanding means for expanding the
time axis of ﬁhe reproducing signal by m times. |
6. A magnetic recording and reproducing appara-
tus according to claim 4, further pomprising: |
means for encoding the digital recording signal
for error correction and |
‘means for decoding the digital reproducing sig-
nal for error correction.
7. A magnetic recording and reproducing appara-
tus according to claim 4, further comprising:
means for encoding the digital recording signal
for recording; and
means for decocding the digital reproducing sig-
nal for recording. |
8. A magnetic recording and reproducing appara-
tus according to claim 1, further comprising a record-
ing/réprcducing switching means for supplying a
recording signal to said magnetic head during record-
ing and for taking out a recording signal from said

magnetic head during reproducing.




scans the track I0ITI-4. During recording of only the first channel, only

the tracks 1011- i ek cated in solid lines in FIG 13 are
recorded by the ﬂmmmn"wn“bll - The one-channel recording and
reproduci ng node *w inow be described. Like the prior art, the first - _
channel recording video signal is band-restricted by an LPF 1050-1 and is
digitized by an A/D converter 1051-1. The ,data are divided into bl ocks,

for exam ple, inunits of fields, and th]aaﬁ;ma axi-s of the data is

conpressed, for everys bl aclmagretlic® Wecd@bing 4R rdPtrddirtilngreapsaiu-essi ng
circuit 1097. The time- conpressed data of every block are encoded by an
en- coder 105Zus lecadrding dto arlaimsi nFudtthdare Bunprti@ihg: And the same
data are conposed with an ID signal from the ID generating circuit 11083.
The conposed data ar &eans for controlling the rotational gxrdquency

encoded, for recordiqg, by the nodul ator 1053. The recordi ng data
here are inter M 3/xd gZerary drum to a predetermined rotational

-frequency; and

means for controlling operation mode of said
magnetic head in such a manner that at least one of
scannings while said rotary drum makes one rotation is
a recording mode, and at least one of the scanning
after the recording is a reproducing mode.

10. A magnetic recording and reproducing appa-
fatus.comprising:

(a) a rotary drum drivable at a rotational fre-
quency selected from a standard speed during self-
recording and self-reproducing and a speed m (m stands
for an integer larger than 1) times as much as the
standard speed during dubbing-recording and dubbing-
reproducing, said rotary drum having an outer
periphery which is frictionally engageable with a mag-
netic tape in such a manner that the axis of rotation
of said rotary drum is disposed at a predetermined
angle with resﬁect to the moﬁing direction of the mag-
netic tape:;

| (v) m number of magnetic heads disposéd on the
outer periphery of said rotary drum for performing

scanning on the magnetic tape so as to record on a

e
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for every period of one field and are recorded on the tracks 1011-1,

1011-3 of FIG ' ding anplifier 1042. Therefore, only during
t he scanni ng ’mmmn’m‘,HMnet ic head 1001-1, recording on the
magnetic tape 101G i$ pertormed, and during the scan- ning period of the
magneti c head 1001-2, no recording is perforned. _ Duri ng
reproduci ng, the data to be reproducedq «Juying the scanning period of the
magneti ¢ head 10g1-1_ decqded, LO% re ifng, by a decoder 1054 via a
reproduci ng hBREOEHSFPAREA-YaR4h Rrark am: hei mggeekic LAPR 2104 separates

| D signal and_r ' i_de i gnal .dat.a _conposed _duri.nq r rding. Th
separgted reEFggﬁggngl%ﬁ&ééngPaEégépgiﬁsﬁ-éBFF 8f€8?°§9?§g? %gtegtgd ang
i nt er pol at ed C 55, ' nenor . The ti
expanging cirgéi?glgg8gg§%§#g%§t_gskpggcgggiglgpaghéggénggucing v?degngata
at the sane rakadaterhifel-ARath £ra8RPbASthe N mAYnkEc! tEReCAMRIAYSI Ng Cir-

cuit 1097 during recording. Here the reproducing” video data, in the form
of a successi gapebdbkdnlgs, are

(c) a magnetic heﬁd drive and control means for
causing one 6f m number of said magnetic heads to per-
form scanning on the magnetic tape during self-
recording and self-reproducing, and for ﬁ number of
said magnet heads to perform scanning on the magnetic
tape dgring dubbing-recording and dubﬁing-reprocuding:

(d) a time axis compressing means for compress-
ing the time axis of a recording signal by 1/m times
and supplying the recording signal whose time axis. is
compfessed by 1/m times to said magnetic heads during
self-recording;

:(e) a time axis expanding means for expanding
the time axis of a reproducing signal during self-
;eproducing;

(f) a dubbing input means for fetching the
recording signal, whose time axis is compressed by 1/m
times, from a master deck and supplying the same
recording signal to said magnetic heads during
dubbing-recording; and |

(g) a dubbing output means for fetching thg

reproducing signal, whose time axis is compressed by

[ —
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converted into an a D)A converter 1056-1 and are
band-restricted btﬁﬂﬁ”ﬂiﬂﬂlﬁ%“ﬂ Thus a first channel reproducing video
signal has been o 90 The

t wo- channel recordi ng and reprodUC|ng node in which the first and second
channel s are recorded and reproduced sijhul taneously. In this node, the

mag- netic tape 1010 is fed at a speedltd\B times higher than that of the

one-channel ragat (ﬁmSﬁ;nCEﬂcﬂ@rSﬂEIrﬁ%néﬂl@ heads andlRIubtEing it se
during the one-channel recording a reproduci ng, four tracks of the

nmagnetic tapeab@ epmdramedilndingd W Jiehwd iqeek.of the rotary drum
1002. However, in this node, the individ- wual tracks do not overlap one
another to form a trdok Ppafﬁgé‘retlsihmcqrdﬁﬁanm reproducimg iappaecor di ng,

t he magnetic heads 1001-
ratus according to claim 10, wherein said magnetic

head drive and control means includes a dubbing syn-
chronizing means for causing said magnetic heads to
perform recording in timed relation with a synchroniz-
ing signal from the master deck so as to synchronize
the supply of thé reproducing signal from the master
deck during dubbing-recording, and for supplying the
synchronizing signal to.the slave deck so as to syn-
chronize the recording in the slave deck with the
timing of self;reproducing during dubbing-reproducing.

12. A magnetic recording and reproducing appa-’
ratus according to claim 10, wherein said magnetic
head drive and control means includes a tracking con-
trol means for controlling the tracking of said mag-
netic head in such a manner that adjacent tracks are
continuously scanned by said magnetic head.

13.. A magnetic recording and reproducing appa-
ratus according to claim 10, further coﬁprising: |

an A/D converter for converting an analog
recording signal into a digital recording signal and
for supplying the latter to said time axis compressing

means; and

a D/A converter for converting a digital
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1001-2 record LL kN the period of one frane. In the signa
processi ng sys“ﬂ"’"!@!ﬂﬂmuﬂud second channel recording video signals
are band- restricted rcspective LPFs 1050-1, 1050-2. The
band-restricted signals are digitized respectively by A/ D converters

1051-1, 1051-2 and are tine- conpressequgg the tine conpre55|ng circuit

1097. rdPESC Lt IRgCOIBRES S WRoBET &f{é Jedeidhde®dy Papgk for
bot h channel s, and-the conpressed data of two cC annels are arranged

alternately tﬂnblaxks_ eXpandingsméinsf BHIES CHTi Ak g Opémr ddase hegn
produced. The successive data are encoded, for error correction, by _
91 an encodesig®8®.and are encoded, for recording, by a nodul ator 1053
after conposed with 1D signals. The data encoded for recordi ng are
recorded on the nad4- nétmegﬂaﬁéclbégovdhna.am@or@b!@ﬁ#ﬁ%&geﬁﬁﬂﬁfler 1042

and a head changeover tch 1033. At that tinme, the
rat s accor ng to claim 10, further comprising-

means for encoding the digital recording signal
for error correction; and |

meéns for decoding the digital reproducing sig-
nal for error corfectionQ

15. A magnetic recording and reproducing appa-
ratus according to claim 10, further comprising:

means for encodihg the digital recording signal
fér recording; and

means for decoding the digital reproducing sig-
nal for recording.

18. A magnetic recording and reproducing appa-
ratus comprising:

(a) a rotary drum having an outer periphery which
is frictionally engageable with a magnetic tape in such
a manner that the axis of rotation of said rotary drum
is disposed at a predétermined angle with respect to
the moving direction of the'maénetic tape;

(b) m (m stands for a integer larger than 1)
number of magnetic heads disposoed on the outer
peripehry of sald rotary drum for performing scanning

on the magnetic tape so as to record on a
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magneti c head lﬂm" St channel recording data, and the
magneti c head 1 mm ’mond channel recording data. Duri ng
reproduci ng, the*nmagnéti ¢ heads 1001-1, 1001-2 reproduce data of the

respective channels. At that tinme, |ike the oné-channel reproducing node,

decodi ng by a denodul ator 1054 for recordlgp ID detection by an ID
detecting circuit 1104, error_ cor- rectio gy a decoder 1055, and

i nt er pol at i on.PYedeteypinedryidtl t738K Ottt mpanetdd taP®I@ t he
reopect i vel'y (ToESEAPEREUEREE Eo 8 PR TRR e o SaRE PR BB BR & of
respectively - , u | [ ao
the first and e els The repr.oduci ng,vi deo data of the
i ndi vi dual ch%%ne 29%§%a€€n%e??%EP??&%Péhﬁﬂ5ﬁ§¥;£$ﬂm %hﬁy the respective
D/ A convert er s, 1096t drmifed-wi @ Fse - ' \ gspective
LPFs 1057-1, 3%57-2.' !,.Ag aresult, fi rlgfq}gnt egsg%{c#% c%gr‘l:%let Pﬁgpﬁo uci ng

vi deo si-gnal srépwedibetg phamd ned. As nentioned above, in the
one- channel recording
(c) a track scanning means for causing said mag-

netic head to scan n (n stands for an integer larger
than 1 and equal to or smaller than m) times as large
as one channel recording/reproducing during n channel
recording/reproducing for one cycle of information to
be recorded on the magnetic tape.

17. A magnetic recording and reproducing appa-
ratus according to claim 186, fﬁrther comprising a
channel composing and separating means for composiné
recording signals of the individual channels during
recording and for separating reproducing signals into
the individual channels during reproducing.

| 18. A magnetic recording and reproducing appa-
ratus according to claim 17, wherein said channel com-
posing and separating means.includes:

a.tape speed control means for controlling the
speed of feed of the magnetic tape;

an identification code adding means for adding to
a recording signal an identification code indicating

the speed of feed of the magnetic tape and causing said

. This Sheet Has Been ReilITed :
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92 and reprodu ' processing after tinme conpression during
recording until mﬂ ilﬂmmﬂ ur- ing reproducing is intermttent
eUs .

processing of coit ¢ pi of one channel. In the two-channe
recording and reproduci ng node, the conpr. ﬁifd data of two channels are
successively processed. An 1D S|g 0 be added at an |ID generating

circuit 1103 imasnefeke ead vko dreend rthe raten tifdca tiono coideddnofa r ecor di ng
and reproduci ng nodes. The. data are recorded on the nmagnetic tape as ID
si gnal s durlrgfQQ&%#QH#RFQﬁPQﬁﬁiPﬂnﬁﬁathe trackHene thieomagrgtiice tapige | D

signal is recorded at ositions on opposite end of the track as Ain
the one-chanrf8ring ihﬁl %ﬁékxhwlng node and as B in the

t wo- channel recordlé}p %{FP{QMAXP%O@G separating mea%%S%olrn S\Nhl Ch one of

one-channel and two
rating and detecting an identification code from a

reproducing signal and instructing said tape speed
control means to control the'feed speed of_the magnetic
tape to a target feed speed during reproducing.'

19. A maénetic recording and reproducing appa-
ratus according to claim 18, wherein said identifica-
tion code adding means adds to a recording signal a
transitional identification code during transition of
sﬁitching of the feed speed of the magnetic tape,
while said identification code separating means in-
structs the feed speed of the magnetic tape to be
changed in response to the detection of the transi-
tional identification code.

20. A magnetic recording and reproducing appa-
ratus according to claim 17, further comprising a
recording timing control means for supplying recording
signals to sald magnetic head at different timings for
respective chﬁnnels. |

21. A magnetic recording and reproducing appa-
ratus according to claim 17, further comprising:

an A/D converter for convefting an analog recording

signal into a'digital recording signal and for supply-

-
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channel recordi ng andTrepreducing nodes is switched to the other node

during operati ' ner node. Firstly, the case in which the
one- channel rgmm”mjgﬁa ﬂg’tduci ng node is switched to the two-
channel recording andy. #hg node during opera- tion in the first

node. Wien a recording and reproducing node changeover signal is generated

during recording of one channel, thd 8&hanismcontrol cir- cuit 1014

.changeovers, _in S ] [ | st h feed gpeed of the magnetic
tape from aigﬁe-t?lgl ggsq%gee%%é Va1 & e Fead? and 93 to a

two-fold speed. aHRUAYQonVRGRSTH dfiverdiBUPl hikyeal FoBrBRLA-, (he

feed speed of the mag- netic tape 1 canno Stant aneously increased
to a two-fehg spendl,Fahidli 39 ¢A%Wed Wpehy! BailieRdgnepeedhekd,he magnetic

tape is detected as actually having increaSed to a two-fold speed, the
si gnal pro- intesanngnajiige nepradud inecedgmall.y be switched to the
22, A mggnetic recording and reproducing appa-
ratus according to claim 17, further comprising:

a time axis compressing means for comopressing the
time axis of the recording signal by 1/m times an& for
supplying the compressed recording signal to said
magnetic head; and

a time_axis expanding means for expanding the time
axis of the reproducing signal by m times.

23. A magnetic recording and reproducing appa-
ratus according to claim 1%. further comprising:

means for encodihg the digital recording signal
for efror correction; and

means for decoding the digital reproducing signall
for error correction.

24. A magnetic recording and reproducing appa-
rétus according to claim 17, further comprising:

means for encoding the digitgl recording siénal
for recording: and

means for decoding the digital'reproducing.51gnai
for recording. |

25. A magnetic recording and reproducing appa-

ratus according to claim 17, further comprising a

\
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mhgnet 1o ¢ LpQTﬂﬂlﬂilllfllllﬁﬂlllilHﬂl Pperiod néeded for shiiting the feed speed o

the mag- netit tfapeé, Mantl y* the node changeover period. Dur- ing this
period, no track can be forrmed. To this:fsﬂ& for distinguishing this track
froman ordinary track, an ID signal C-Atndependent fromA and B

indi cating tweseRding/repaeducing seitehing qddnsifpralsuMpiHNE 18 ack

1011-6 during this $§ri0d Furt her, tg detect the feed speed sw tching
period reliabl jec@rding slenal be sald magneticihpad during neegudty end of

the track 1011-5 righ itching th d . d of th ti
e LAk IOLAE LA toR L8 EpR b el i om 4TI ¢
t he recording ﬂg€§%€g€ngﬁgae&u§igg?*e§%§§¢?3®£ ID sig- nal Cis recorded

at the trailing e succee *formed as the magnetic head

1011-1 scans. At tpg.ti X QegRbétdei &8 i 1001-1 to
the magnetic head 1001- 2, thgﬂfeed Speeﬂﬂ%éécﬁﬂﬁbeﬂFﬂﬁﬁﬁ if "tk _

ratus comprising:

'(a) a rotary drum having an outer periphery which
is frictionally engageable with a magnetic tape in such
a manner that the axis of rotation of said rotary drum

is disposed at a pfedetermined angle with respect to
the moving direction of the magnetic tape;

(b) m number of magnetic heads disposed on the
outer periphery of saild rotary drum for performing
scanning on the magnetic tape so as to rgcord on a
predetermined-width track on the magnetic tape a re-

'cording signal to be applied during recording, and so
as to pick up a reproducing sighal from the predeter-
mined-width track on the magnetic tape during reproduc-
ing; |

(c) a pilot signal adding means for adding a pilot
signal to a recording signal;

.(d) a pilot signal extracting a‘pilot sign#l from
a reproducing signal;

(e) a tracking determining means for determinihg.
from the extracted pilot signal, a tracking position

to be scanned by said magnetic head for the next time;

-
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the magnetic tapejy i teching. The the me- chani smcontrol _
circuit 1014 is dmmﬂmﬂﬂ ﬂﬂﬁfjﬁlt ape is being fed at a two-fold speed,

wher eupon t he signal ¢ prnocessk ystemw || be shifted to the two-channel
recording node at the timng of swwtching fromthe nmagnetic head 1001-2 to
t he magnetic head 1001- 1. For reproducing the track thus recorded,

‘in _response tandhe recordi ng and rgprod@bgqp node change- over signa
Shi f11ng rom the | BFS 8- LERERIAR SORREOL DheRaRAtor SHntRRL] PBCFRE i ng
processing oystennarbECRPEERATR; 5%, RetpBeERLs Koo Re SR PR HEUE ot ¢ ne
onchame) oibEgbeal MR B B on, |, 1T L1 2SI 1 e
channel recording apg¢.repar pdgtietdcnPeeofdihfJaR@CFproducing appa-

ratus according to claim 26, further comprisihg:

'a storage means for storing, during the scanning
of one track, the tracking position decided by said
tracking determining means; and

an offset control means for obtaining, as an
offset, a defference between the tracking position

presently decided by said tracking determining means
and the tracking pbsition stored in said storage means;

sald tracking control means being capable of -
controiling the scanning position of said magnetic head
'based on the offset obtained by said offset control
means.

28. A magnetic recording and neprodﬁcing appa-
ratus according to claim 27, further comprising a gate
for supplying the offset to said tracking control means
in synchronism with a drum rotating pulsé:

said pilot signal adding means being capable of
generating a pilot signal to be added'acCOrding to the
drum rotating pulse synchronizing the rotation of said
fotary drum. |

29. A magnetic recording and reproducing appa- -

-
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tion in the fornmer node will be described. During recording, in response

to the recording ammﬁmm&m,m node changeover signal, the nechani sm

control cir- cuit e operation of the drive system so as

to changeover the féed® speed of the nagnetic tape froma two-fold speed to

a one-fold speed. Also regarding the sigmgg rocessing system in response
n

to -the recordi S 5%?¥? ver  si | t he
t wo- channel reéjo&%ﬁ%én% I'S sfv.\k/lgtc e _!(:‘éo]ﬁt heq'oﬁil_eqr %@ﬁr%eﬁmrgegordi ng node.
The resulting ficAi ibdidctor MR d tsrre?l}ﬁ/&}gaig,rg stgnhi with Hd:e¢ gnal

I
here also wll be regarded as C at t d of the track 1011-6

during the feedexpaslingisididl &t Kr tdppllyaak tHal keaulitdhie hef@ia t he
feed speed switching is started. I'n operation, as shown in FIG 18,
during recorditeg saitemagnetiszdigidig and reproduci ng node
' 30. A magnetlic recording and reproducing appa-
ratus according to claim 29, further comprising:

an A/D converter for converting an analog re-
cording signal into a digital recording signal and for
supplying the latter to said magnetic head; and

a D/A converter for converting a digital reproduc-
ing signal, which is picked up by said magnetic head,
into an analog reproducing signal.

31. A magnetic recording and reprducing appa-
ratus according to claim 29, further comprising:

a time axis compressing means for compressing the
time axis of the reéording signal by 1/m times and for
supplying the compressed recording signal to said
magnetic head; and

~a time axis expanding means for éxpanding the time
axis of the reproducing signal by m times.
- 32. A magnetic recording ahd reproducing appa-
ratus according to claim 29, further comprising: |
means for encoding the digital recording signal
for error correction and
means for decoding the digital reproducing signal

for error correction.

-
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changeover signal at the trailing end of the

succeedi ng track t“'@‘ﬂ&ﬂﬁ”ﬁ@' ,tﬂrscannl ng by the magnetic head 1001-1
will be recorded as hesti+n ng of switching fromthe magnetic head
1001-1 to the magnetic ahead 1001-2, switching the feed speed of the
magnetic tape will be started, at whi ch tlne ? si gnal processing system
s the one-channel recording node. . 1 gbroducing when t he
recording and repdducA magmeiel e heeoerd igg ah(grlaépﬁd@_&smblra;mga-t WO-
channel reproducing, or when the change of the IDsig- nal fromBto Cis
det ect ed, botratume Feupdingedteofclaim 29gntur thémpeompui ging si gnal

processing system will be switched to the one-channel reproducing node at
the same tinmng aP$3BR IRF i RCILLRS dtheg. digital necqndingb®idknt, the ID.
signal is re%%}“%Lé%}dfhhe|'ﬁ§| track. The ID signal nmay be recorded and

means for decoding the digital reproducing signal
for recording.

34. A magnetie recording and reproducing appa-
ratus accroding to claim 29; further comprising a
recording/reprodueing switching meaﬁs'for supplying a
recording signal to said magnetic head during record-
ing and for taking out a recording signal from said
magnetic head during reproducing. |

35. A megnetic recording and reproducing appa-
ratus comprising: _

(a) a rotary drum having an outer periphery which
is frictionally engageable with a magnetic tape in such
a manner that the axis of rotation of said rotary drum
is disposed at a predetermined angle with respect to
the moving direction of the magnetic tape;

(b) 2 pairs (2 stands for an integer) of magnetic
heads each pair of which includes two magnetic heads
disposed adjacent to each other on the outer periphery
of sald rotary drum for performing scanning on the
magnetic tape so as to record bh a predetermined—width
track on the magnetic tape a recording signal to be

applied during recording, and so as to pick up a repro-
-
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reproduced on and from a Ilnear tr urther, in this
enbodl nment, one c ” "’ Ull t|on is defi ned as one frame, and one
cycl e of i nf or mal on two tracks. Alternatively, one cycle
of information may be one or one field plus an integral nunber of

frames. The nunber of tracks on and frogLécmh one cycle of information
Is to be recorded. and reproduced should elimted to any- specific

nunber-. dyeingnsignall EpelcthespregeterminedrovidtitirirankiAn fih@s two
or nore rotations dg& t he @e£|0d of one cycle of information, and
partly since tPRERE @ dUFiRFCreREPUGINEape is switchable, it is

i bl i tch h I rdi d
Fepr oduci ng nié“e%%% °ﬁ§%% P R e 0o RS S R B AP o
ver sa even MM|}gb£bfngagnd @ﬁgéftiﬁgetﬁg 5T¥£Ek{é§iof(fgef: hﬂﬁgbodlnent

FIG 19 shows a recording signa cessing sys-— temaccording to a fifth
enbodi ment . Thhggh&€DE Ot &P ; saﬂ@al processi ng systenldlgltally records
t wo- channe

(d) a track designating means for selectively
actuating one of sald pairs of magnetic heads to per-
form recording and reproducing on one track per two
tracks during forward-recording-and forward-reproducing
and for actuating one of said pairs of magnetic heads
for the tracks other than a target track of fhe for-
ward-recording and forward-reproducing during
backward-recording and backward-reproducing.

36. A magnetic recording and reproducing appa-
ratus according to claim 35, wherein said track desig-
nating means includes a tracking control means for
controlling the tracking positions of said magnetic
head to fix the scanning direction of said magnetic
heads which is presently performing recording and
reproducing.

37. A magnetic recording and reproducing appa-
ratus according té'claim 36, wherein said tracking
control means includes:

a forward track deteéting means for detecting the
position of the target track of forward-recording and
forward-reproducing by one of said magnetic heads which

\
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video signals simltaneously. An encoder 1252 is operable at a higher rate

t han conventi onﬂ, M,mmmlﬂ“mW 1238 is capable of witing and readi ng
at high rate t ed encodi ng. Responsive to this, a
modul at or 1253 al'so i s ca Pabf e of encoding at

97 a higher rate than conventional. Alsgp a head anplifier 1242 covers a
hi gher band than conventional. Further $8buffer nenory 1305 is used for

data drtri but? ngﬂwp§£?8§8k“?o?§88??g%%0aagaﬁgaﬁad?ﬁénﬁoé‘fﬁa23 of the
magnetic hea §c whEadRkao ﬁIﬁé ndDﬁIéﬁw%Eggre Sfﬁgt the recording

data to be ou ted fromt ul at or each of the hatched
portions on a Ilns thackIngndiceehge! FBr"BYEFRAL eﬁeeashe@ﬁeaeﬁbgi-head

represents a period of tracing the magnetic tape.
tion of the track; and

a scanning direction adjusting means for adjust-
ing the scanning.direction of one of said magnetic
heads ﬁhich is associated with backward-recording and
backward-reproducing based on the position sotred in
said tracking storage means.

38. A magnetic recording and reproducing appa-
ratus according to claim 35, further comprising:

and A/D converter for converting an analog reéord-
ing signal into a digital recording signal and for
supplying the latter to said magnetic head; and

_a_D/A.convefter_for conveting a digital reproduc-
ing signal, which is picked up by saiﬂ magnetic head,
into an analog reproducing signal.

39. A magnetic recording and reproducing appa-
ratus according to claim 35.lfurther comprising:

a time axis compressing means for compressing the
time axls of the recording signal by 1/m times and fof
suplying the compressed recording signal to said mag-
netic head; and .

a time axis expanding means for expanding the time
axis of the reproducing signal by m times.

40. A magnetic recording and reproducing appa-

\
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I n operation, A pair of nagnetic heads 1201-1, 1201-2 are-supported on the
peri pheral surface of 02 and are angularly spaced from
each other by 180[er ﬂluﬂmﬂ Inm I'H"gzy drum 1202 is rotated at a speed
two tines higher than oonven |oma s anrd the nmagnetic tape 1210 is fed at s
two-fold speed atrack wll be forned on the magnetic tape 1210 in the
sane pattern as that in the fourth enbodi (FIG 14). Specifically,

the first and second channel video sig-- are band-restricted by the

respective LPFs 12tWs acgord}ng. 50584aime38; gfer theer byompwl $lnpecti ve A/ D
con- verters 1251-1, 1251- se two-channel video data, the second

channel video data arﬂegﬂﬁffﬁﬂ ﬁ?cﬁagnngE?ddbﬁithb RAIEILNEBIgNAR05. As

a result, the 98 preceding first
channel data are enc%ﬁg rpF?SFeFBI?ﬂé aPgmaining data by the encoder 1252.

However, encoding means for decoding the digital reproducing signal
for error correction.
41. A magnetic recording and reproducing appa-
ratus according to claim 35, further comprising:
means for encoding the digital récording signal
for recording; and
means for decoding the digital reproducing signal
for recording.
| 42. A magnetic recording and reproducing appa-
ratus according to claim 35, further comprising a
recording/reproducing switching means for supplying a
recording siganal to sald magnetic head during
recording and for taking out a recroding signal from

salid magnetic head during reproducing. -
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here is perforned at a processing rate two or nore tines higher than
conventional by a buffer nmenory 1238. Therefore, partly since the period
of time needed for encoding data of one frame of the preceding channel
requires only a 1/2 field period, and partly since encoding of data of one
field of the other chan- nel also requires only a 1/2 field period, the
former - should be associated wwth 1/2 field and the latter should be
associated with 1/2 field. The digital daﬂa}Oof one field of high data rate

including both channel's argrerrREE%r PR MSESED) at high speed, by the
nodul at or 1253. The recording data arrangenent will therefore be

such as shown in FIG 20. Specifically, during the first rotation of the
rotary drum 1202, the data of one field of the first channel DATAl-| are
recorded on a tr MAGNETIQVRECRRDINGCAND REPROUBOING ARPPARATUS) t he data of
one field of the second channel DATA2-1 are recorded on a track 1-B by the
magneti c head 1201-2. A MRIRQLipcreceriing cand i xeprsducing ARPIrakys 1202,

t he data of one succeeding field of the_first channel .
capable of recording video, audio and other informa-

tion on a magnetic tape by, for example, the helical
scanning method. A rotary head is rotated at an m-
fold speed to record intermittent tracks on the mag-
netic ﬁape so that real-time simultaneous menitoring
is performed. By high-speed dubbing due to-hiéh-
density intermittent recording and by increasing the
number of repetition of track scanning, the informa-
tion is recorded and reproduced simultaneously with a
plurality of channels. Any tracking error is detected
to form a continuous and uniform track pattern. WwWith
this intermittentfcomb—shaped recording, feciprocating

recording and reproducing can be realized.

-
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DATALl-2 are recorded on a track 2-A by the magnetic head 1201-1, and then
the data of one succeeding field of the second channel DATA2-2 are

recorded on a track ° 2-B by the magnetic head 1201-2. Therefore,
the ‘-mag- netic head 1201-1 records the firaE channel, while the nagnetic
head 1201-2 records the second channel . Thus within one field

period, the data of one field of both chapgyels can be recorded
si mul t aneously. Al so during recordi ng, by parating reys of data for

i ndi vi dual channels, it ig® possible tao re@pr ce th cbannel s. As
ment i oned above, accordi M to thie—enfdde méﬁﬂ? rof@ting the rotary
drum 1202 at a specdy nor e_hi an/ c entional record.
i ng/ reproduci ng of o] tyop7of two ch pgg- sible by a pair of
magneti ¢ heads 1201-1, angul S e r each other by 180[err]
Furt her, -
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since the encoder 1252 and the nodul ator 1253 can be conposed only

el ements of one channel, only a few nod- ifications are necessary to
manufacture fromthe starting one-channel magnetic recordi ng and reproduc-
i ng apparatus, thus realizing a two-channel nagnetic recording and
reproduci ng appar at us i nexpensively. 2In this enbodiment, the first
channel is re- corded by the magnetic head 1201-1, and the second channel
is recorded by the magnetic head 1202-2. Alternatively, the data of one
field of the first channel nay be recorded during the first rotation of
the rotary drum 1202, and the data of one field of the

100 second channel may be r¢eeLded duri-ae—tire~sacond rotag tion of the
rotary drum 1202. Fufther, in this enbodi meht, onefcycle of in-
formation is defined ascpne|frane, and one cycle o infofmation is
recorded on two tracks.gAfernatively,
2
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one cycle of information may be one field, or one field plus an integral
nunber of frames. The nunber of tracks on and from which one cycle of
infarmation is to be recorded and reproduced should not be limted to any
speci fic number. Assuming that 2N or nore@dtracks are scanned during the
period of one cycle scanning of the first information and that the first

I nformati on and the second information Zre re- dmﬁged/reproduced
simultaneously, it is possible to r azd/reproddggztmo vi deo signals

simul taneously in two channels, witi@U adding éngnagnetic head and in-

creasing the size of the circuit. Ac@iﬁﬂingly at channel magnetic
recordi ng and reproduci ng appar at us be achi with [ow cost. (6)
Si xt h Enbodi nent FIG 21 showaqdigital rierding and reproduc-
i ng apparatus according to a sixth eﬁédﬂinent. > As shown in FIG 21,
t he apparatus conprises a servo pilot @ignal genéfating circuit 1507, a
record- ing/reproduci ng changeover swilch.1433 .tlo.channel rmagnetic
heads 1401-1, 1401-2 having differen '
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101 azi nuthal angles, and a tracking actuator 1506 for noving the magnetic

heads 1401-1, 1401-2 per- pendicularly to a sloping track. The node
of aperation will now be described with reference to FIGS. 22 through 25.
Assune that one cycle period defines one fra of image (about 1/30 second

according to NTSC nethod) and that the data are to be recorded on two
tracks. The video audio signal inputted froman input termnal 1463, with
using as a trigger a drumrotatiﬁgse here 60 Hz) of FIG 25 inputted
froman input term - nal 1462, Cadses ‘a pilot signal generating circuit

1507 to generate, ya_4-c e pilot_si . .ln Fl 25, W '
desi gnates a recor‘bﬂ@ﬁ@pgk&FaﬁéQdéblmggMpc %é&oqugmﬁ 1401-2 are
t wo- channel heads as described below so that FI, F2 and F3, F4 are

799a T99b 799¢ ,799d . TAPE FEED.
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FIG.5
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alternately generated in every W ~ After having been superposed with
the video*audio signal by an adding circuit 1464, this pilot signal
passes a recording anplifier 1442, a changeover switch 1433 and a rotary
transfornmer (not shown) and is then recorded on the magnetic heads

1401-1, 1401-2. The magnetic heads of FIG 21 are two-channel heads:
adj ust ably novabl e by the tracking act uat ord 1506. Duri ng ordi nary _
recordi ng, the tracking ac- 102 tuator

1506 is fixed in position. Thus the ﬁl@gré recorded in a pattern such
as shown in FIGS. 23 and 24. FIG 23 is a diagramshow ng such track
pattern, and FIG 24 shows the tracks being recorded. As shown in
FIG 24, the two magnetic heads 1401-1, 1401-2 are different in azinuth
angle from each other and have a slightl\8O&+ger w dth than the

ONE FRAME |




track w dth. The thus recorded magnetic tape is insert edited in

the foll ow ng manner. First, the rotary drum nmakes two rotations
dur- ing one cycle (here one frame). Specifigally, assunme that the drum
rotation pulse of FIG 25 is 60 Hz and that | east one track is -

reproduced during the first rotation. Here reproduci@g servo is provided
by using the reproducing signal - of tI‘B magneti ¢ headd1401-2, which is
inputted to a tracking error signal de®egting ci rcw§_1508 via the
changeover switch 1433 and the reprodeekng anplifier”X43. The tracking

error signal can be obtained in the pLi@r te-ehn(l\'q GFl G 55 a capstan
servo circuit 1489 controls a capstan MOr 6&- to e‘b‘y contred the
feed speed of the magnetic tape. an-\Ma-l- e nal—ds-ucH\as sho in FIG
25 is issued fromthe tracking se it 4 t a tHHaeking
actuator via a slip ring (not sho ot netlc head%okﬂowsa
track curve. _ O
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/
103

~the reproduci ng node

During the second rotation,
tracks in the foll ow ng manner.

recorded, a track pattern is suc-

curve simlar to
recordi ng and reproduci ng
oper a-

editing,

1401-1 will be reproduced by t

and a trac t rur
tion goes in the reproducing ﬂ@bi

the pattern in which data are - recorded by the nmagnetic head
magneti ¢ head 1401 2.

he

Si nce
and hence is constant.

one rotation ago in the tracking servo circu
cessive an
the reproducing track.

recording is per- forned on two
the tape feed is perforned during
If a driving vol tage generated
1414 is generated again and
uniform having a track
The magnetic heads in

shown in FIG 24. Since
It enters in- sert

In this case, since

the two rmagnetic heads have different a2|nut@%! | es_but the pilot
signal is a |low frequency signal, adequals AMEPL cangbe achi eved.
In the insert portions, recordlng S perforned by t he magneti c{heads
1401-1, 1401-2, whic r ‘ _
_ BALS — R ——— T 4 : ez
MAGNETIC ! : : : : : E
HEAD 801-2 =z Tz e
A o
HEAD SWITCHING
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1ST CHANNEL RECORDING
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represented by hatching, during the second rotation of the preceding cycle
as shown in FIG 24, and reproduc- 1ing is perforned during the first
rotation of the next <cycle. In this case, although the recording pattern

of the magnetic head 1401-1 has a srightry small width in the area to be
reproduced by the magnetic head 14012, th@e would be no a ver sk
i nfl uence as the . , 104 pil ot {si EI has a
| ow frequency. Further, a head- side (14Q1-2)part of the sfignal
reproduced by the nmagnetic head 1401-2 rgprodyices the recqﬂdin battern
after insert editing, but, a pattern beforje ingert. editing iﬁ?raproduced
fromthe side opposite to the gnetic hdad 1M th/Hagnsli: heads of
three or nore channels,y it }Js possible tqg rep o a»t)’ernc,canpletely
before insert editing. I¢ t hi s embqadi p &h vel X 1) magnetic
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heads are used. Alternatively the nunber of channels of the nmagnetic head
may be any ot her than 2. Further, in this enbodinent, N tracks are
scanned two tings during one cycle. The numfdr of scanning actions to be
repeated may b&2 or nore; éne of them may be gned forggcordi ng.

I n addition, t%%‘agnetlc I@ s used in this emBFodi ment B&F novable. The
magneti c heads bey flxg I n general, % rtlyy sin a sjgnal of
at least one en:lgﬁ% rep alc during one cyc od a si Ioa' of N
tracks is recond§d@@ ing A le, it is pos- OFWE to pg&(gzlnsed
editing such tRaWag g ack %wogern i s successilgdu uni f ==X 7)
Sevent h Enbodi e X6 shows a magnet+dgecor di n&'“& epr o@gic-
i ng apparatus accprding to a jseventh enbodi nent, v_vh?ch '
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105 is simlar to the sixth enbodi nent but additionally includes an offset
menory circuit 1709, a gate circuit 1710 and an adding circuit 1711.

The node of operation of this enbodiment will now be described with
reference to FIGS. 27 through 29. A :Lgﬂificant feature of this
enbodi nent resides on the novenent of the s d rotation of a rotary

drum 1602. Specifically, during the second rotation, recording is
performed on the sanme track as the first rotation in the foll ow ng manner-
Tape feed is per- -fornmed during t ifepyodycgdng nodé and hence is con-
stant. The tracking servo circuit 1614 gernerates a driving voltage, which
was generated one rotation ago, again. Further, a driving voltage

corresponding to the pDbik@ of novenent of the nagnetici.m#ng one

rotation, nanelylOib-1hé w didjief3 one track is out- put he of f set
menory circuit 1709( Th e ,cie8Ql=41710 opens during the period equal
to Wof FIG 29, an A s Ju omthe
< < g CX X \
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tracking servo circuit 1614 and a drive voltage out- putted fromthe gate
circuit 1710 are summed in the adding circuit 1711. As a result, a
resulting driving voltage (two-track recordi ng and reproduci ng) such as
of FIG 29 is applied to a tracking actuator 1706 via a slip ring (not
shown), thus perform ng recording. 106

The driving voltage to be outputted fromthe]-]offset menory circuit 1709

can be obtained jn the fol- |owing manner. In ordinary reproduci ng node,
the sane track %i reproduced two or nore tines. Assuming that wth the
above Wsection dHeflged as R sectd I ke Jthe ®yumrotation pulse of}
"twi ce reproduci ngof 29, the sane trackgs r epr oduced duri ng t%\n
novenent of the nggnetic head for ordi y reppgpducing. a voltage (|'Gnce
reproduci ng") drivifing the tracking ro 17 dgan bp obtained, rijght
under the drunﬁ}ot@tion pul se, ge sivel g increaging. Wien thif
vol t age w & o
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Is del ayed by a tinme equivalent to one rotation of the rotary drum 1602 to
subtract a signal after delay from a signal before delay, an offset
equivalent to the feed of one rotation can be obtained. Therefore,” by
summi ng the offset and the driving voltage one rota- tion ago, a driving
voltage to be outputted fromthe offset nenory circuit 1709 can be
obtained. As a result, it is possible to accuraéely scan a track
reproduced one rotation ago, enabling insert edi ing. (8) Eighth

Enbodi ment FIG 30 shows a digital recording and reproduc- ing
apparatus according to an eighth enbodi ngnt, which_ enabl es punch-i n/out
editing. The recording systemof this q%?ne é;onprises an i nput

term nal 1884 for video*audio signals, an D converting circuit 1851, a
107 mxing circuit 1912 for mxing a recording signal with an input
signal, a conpressing circuit 1897 for renov-
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I ng an unnecessary part of a video or audio signal and for performng

hi gh-effi ci ency encodi ng, an error cor- rection encoding circuit 1852 for
performng inter- |leaving and error correction -encoding, and a digital
nodul ating circuit 1853. The reproduci ng systemcom prises a digital
denodul ating circuit 1854, and an er- ror ieirection decoding circuit 1855
for performng error correction and dei nte&lwaving. A tinme expandi ng
circuit 1898 reproduces original digital video*audio data by a process
reverse to the coxpressing circui 83 The data in which no error could
be corrected areQ :

Dy an interpplating circuit 1913. The Iy A

converting circuit 187 converts data into pn anal og signal and out put sg
the latter to an output ter- mnminal 188 si gnat edrby 1814 is a-servg =
circuit having the $ame constructiop it of NG 26. =
Punch-in/out editingfis to rewitg Df a ﬁép oduced si gnal | by .
m xi ng the reprogucedl signal w signalg which timng Wil row
be described wi r ef erencg FE?& 31 shows, from tog
toward bottom audru O
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rotation pulse (60 Hz)., a timng during recording, a timng during
reproducing, and a timng during punching-in/out. During recording, an

i nput signal of 108 one frane is
conpressed, encoded and recorded ina section. During reproducing, the
signal reproduced in a section Ris decodeqjind expanded into an out put
signal of one frane. During punching-in/out,™ “reproduci ng and recordi ng
processes are perforned con- tinuously ut signal and an i nput
signal are mxed with each other intoFtT?HrGQ aﬁérm’ngs. I n

punchi ng-in/out, recording is performed at the seventh frane after -

r epr oduced. Therefore , in an offset nenory circuit of the servo

circuit 1814, seven franes, nanely, a tracking actuator driving voltage
equi valent to the t ot al mndth of 14 tracks are stored. And _froma tracking
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frames preceding is outputted. A tracking actuator driving voltage

equi valent to the total wdth of 14 tracks can be obtained by repeating -
t he reproduci ng of the sane track. In this enbodi ment, (2 channels
X 1) magnetic heads are used. The nunmber of channels of a magnetic head
should by no neans be limted to this specifel'ﬁ exanple. Also this
invention can cope with an alterpnagive cas n which a p@ﬂr_,of magneti c
heads are dianetrically oppositg &0 each other. Further, 2 nunber of

magneti c heads is optional . = &dditionally, in this &ig@gdinent, N
tracks are = 109 scanned tavgztinmes in one
cycle. The nunber of repeti- tisnd)f scanni ng may be at Keagst two; one of-
them may be allocated to recordLng According to tdsn?é enbodi nment ,
as nentioned n = Z9
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above, since a signal of Ntracks is recorded and reproduced during one
cycle, insert editing and punch- in/out editing such that a track pattern
will be con- tinuous and uniformcan be achieved. (9) N nth Enmbodi nent
FIG 32 shows a digital recording and reproduc- ing apparatus according to
a ninth enbodi nent. In FIG 32, 2010 designates a nmagnetic tape;
2001-1, a first magnetic head; and 2001-2, ié§econd magneti ¢ head. The
rotary drum 2002 causes the first and seco magneti ¢ heads 2001-1, 2001-2
to rotate, .thus enabling helical scan recording. A first mag- netic head
actuator 2016-1 causes the first magnetic head 2001-1 to nove
perpendicularly to the direction of scanning by the rotary drum 2002. A
second mag- netic head actuator 2016-2 causes the first magnetic head
2001-2 to nove in the same nanner hatgby t he ' mpgneti ¢ actuat or

2016-1. FIG 32 further shows capsfaps 2 ‘¥E§% 2 %é.ieeding t he
magnetic tape 2010 at a constant speed, Ri ggh@'s k a1, 2114- 2,
and a tape feed control circuit 20 or . ‘tﬁ
< © r =
i-&l O n
2ol1]2 %
\ -0
L 5pee
N oN .
!
Q—
\ g <
| SO
Q N 5 2
g ZQ
. o~ <...I
< P
G 27 |oK
'y <m "3
. ‘<| ™ -
-
1BV
QN
5 = o
2 \ - L
o _ N (=]
e 1 < _ 9
oD wa
& o g -  ©
we = W
Zu g W
8§51 __ o= ¢
-
LL
? 8
o =
g <
id
T o



ing the feed speed of the magnetic tape 2010 by con- trolling the
capstans 2082-1, 2082-2 and the pinch rollers 2114-1, 2114-2 and for
enabling the reciprocating feed of the nagnetic tape 2010. A tracking
control circuit 2014 controls the position of the magnetic heads 2001-1,
2001- 2, based on a tracking error signal, by controlling the magnetic head
ac- . tuators 2016-1, 1016-2. A tracking nenor 115 stores one track of

t he amount of control fromthe tracking cont¥dél circuit 2014 to the
magneti c head actuators 21-6-1, . head switch 2033 swi tches the
con- nection between the magnetijc heads d the circuits. This switching
is performed in response to a head (sw tchf changeover signal. Fl G
33 shows a track pattern on the geet L.C ape 2010 in this enbodi nent.
This track pattern is a recogyi g Qa ttern during farward tape feed.
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track 2011-1 is a forward track on which the first nagnetic head 2001-1
makes forward recording during the first rotation of the rotary drum 2002,
and a track 2011-2 is a forward track on which the first rmagnetic head
2001-1 nmakes forward recording during the Js8cond rotation of the rotary
drum 2002. During the next rotaLion of the rotary drum 2002, the first
magneti ¢ head 2001-1 nakes recg&tLi' 0 track 2011-3 and further
recording on the track 2011-4 dur- ing next to thTRASK FQRMING. _

111 FIG . 34 shows a recording track patter nDIREGTION ever se or
backward tape feed. During the f| rst rota- tion of“T‘TTe—mtary drum 2002,

t he second nagneti c head™2 ' backvvard
track 2011-5. During t e —. c rotary drum 2042, the
second magneti c head 20 2 a reverse or backvvard track
2011-6. Further, at

HEAD
SCANNING
DIRECTION

FIG.23
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FIG. 24
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the tine point of FIG 34, a tfack 2011-7 is being forned*recorded by the

second magnetic head 2001-2. In FIG 34, inclined lines in the track
pattern indi- cate the azinmuthal angle of the magnetic heads 2001-1,
2001- 2. FIGS. 35 shows data to be recorded and the nove- nent of

t he magnetic heads when the nagnetic tape ii( fed in the forward direction,
and FIG 36 shows data to be recorded and hL novenent of the nagnetic
heads when the magnetic tape is fed in the backward or reverse direction.
Al so shown in FIGS. 35 and 36 are recording .video data, recordi ng data
obtained as the result of tine axis conpression and nodul ati on by encodi ng
the recording video data, the scanning manner of the first magnetic head
2001-1, and the scanning nmanner of the second nagnetic head 2001-2. FIG
36 further shows the content of the Trhcki ng peno 2115. Each of the
frame portions on a line indicating &e]scannipg o
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112 the head represents a magnetic head tracing period. O various
patterns in the individual frames, a check- ‘er pattern represents the
magneti c head fixing state; a hatched pattern, the control amount applying
state; and a zigzag pattern, the tracki Angmt ate. FIG 37 shows data
—heraghrete—headsqwhen t he nagnetic

to be reproduced and the novenent
tape is fed in the forward directi FIG 38 shows datg to be reproduced
and the novenent of the magnetic,-; S when the ghetig tape is fed in
the backward or reverse directien. fin FIGS. | necordi ng video
data and recordi ng data are substityted by rpprqgucin | deo data and
reproduci ng data which are reproduded prigsy [o denodufatli on, decodi ng and
time- axis expansion. I n opgrationZThe rdt ary ddum 2002, unlike a
rotary drumin a magnetic recording }land re'p-ro:iuci‘ﬁ appgratus in which the
VHS nmethod is used, is driven to rqtate jn t elfcﬂql oW ng manner.
Specifically, in
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the VHS nethod, during the period corresponding to one frame (one cycle of
scanning of information) of a recording video signal, the rotary drum
makes one rotation. During this one rotation, two tracks are recorded on
the magnetic tape. In this enbodinment, by doubling the nunmber of rotations
of the rotary drum 2002, the rotary dru 002 makes two rotations during
113 the period corresponding to one frame, and the first and second
magneti ¢ heads 2001-1, 2001-2 trace two tracks twice (i.e., scan four
tracks in total). Fur- ther, by ieg?l' g ;ﬁ;i?eed speed of the magnetic
"tape 2010, it is possible to obtdi ‘;pad uAte width of the tracks.

Here to record one field for one track, it is necessary to conpress the

time axis for recording. This enbodinment is directed particularly to a

digital VIR for digitally processing video signals and per-

TRACK_FORMING
lDlRECTION

SCANNING
\QRECTION




form ng recording and reproducing. In the follow ng description,

expl anation concerning audio signals is omtted. Practically, audio
signals together with video signals are recorded and reproduced as digital
dat a. In the recording system a recording video sig-- nal is first
band-restricted by the LPF 2050 so that only the video signal band
conponent is sanpled by the A/D converte¢%2p51 I n a predeterm ned
synchronismto convert analog signals int®o digital video data. To
the digital video data, error correction codes or such are added by the
encoder 2052 so that recording/reproducing with no error can be perforned.
This encoding is perforned by using a buffer nmenory 2038. In the encoder

2052, at the sanme tinme, com pressing of the time axis is perforned, and
the tine- ;"" , 114
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axi s-conpressed data are outputted. The digital video data are
further encoded, by the nodul ator 2053, into optinum codes suitable for
recordi ng/ reproduci ng on the magnetic tape 2010. The recorded and encoded
data are recorded on the magnetic tape 2%%3 by the nmagnetic head 2001-1 or
2001-2 via the magnetic head anplifier 2 and the head switch 2033.
Here, a head sw tch changeover sj =S gener a- ed in synchronismwth
the rotation of the rotary drunréo 2-35 the rotary drum 2002 is sw tched

-at every 1/2 rotation by the hepd mdqch 2033. I n the reproducing
t imagnet i ¢ heads 2001-1, 200-2 are

system the signals reprod
supplied, via the head swt¢h ZOB3FTLeJthe eprodug¢i n
anplifying. The resulting signal 5 decodef
denodul ator 2054 as r@brodogi ng 4Qbitah
ori gi nal data before e§£o by tdde

a res It, the
i hed. Errors of

the original data are corre¢ted and d Hecasler 2055. Here in
decodi ng, a (14
®
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buffer menory 2101 is used. The output of the decoder 2055 is

ti me-expanded to restore the original tinme axis of the data. The
reproduci ng digital video data are converted back into anal og video
signals by the D/A converter 115 2056 and
are band-restricted by the LPF 2057. As a éﬁiult, reproduci ng vi deo
signal s. are obt ai ned. Wth the foregéi‘hg digital processing, data of
one field are recorded/ reproduced on one track. - The reciprocating
recordi ng/ reproduci ng nethod w Il now be descri bed. The magnetic

tape 2010 are fed by capstans 2082- 1, 2082-2 and pinch rollers 2114-1,
2114-2 di sposed on opposite pides of_the rotary drum 2002. The direction
of feed of the magnetic tape isjamtched between for- wardz@nd backward
by a tape feed control circui 089~ —~DurTng Teproducimg—ama ackwar d

recordi ng, the tape
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feed control circuit 2089 controls, by the pilot sig- nal recorded in the
track, the phase between the cap- stans 2082-1, 2082-2 and the rotary drum
2002 in such a nmanner that the magnetic ds 2001-1, 2001-2 scan near

t he individual track. The recordin rack pattern when the nagnetic
tape is fed in the forward direction is suc as shown in FIG 33. Nanely,
in this case, recording & per- forned by ly the first magnetic head
2001-1; during the firsﬁérqgation of the ré&d ary drum 2002, data of the-
first field in one franeg% recorded on a rd track 2011-1. During
the second rotation of tI@ngt ary drum 200 ta of the second field are
re- corded on a formardﬁﬂ;ﬁﬁk 2011-2. Data t her eby recorded
on the magnetic tape 201@® gvery ot her track@ | ppi ng a space .where a
reverse and backward trackI is to be forned).
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Further, when the magnetic head is fed in the reverse or backward
direction, recording is perfornmed by only the second magneti c head 200%- 2.
During the first rotation of the rotary dru 002, data of the first
field are recorded on the backward track 201 . During the second
rotation, data of the second field are recorded on the backward track
2011- 6. However, when the C Is fed in the backward or
reverse direction, the angle of |Elgflﬁ 3% of the recording track is
apt to be slightly dif- ferent, conpared to the case in which the nagnetic
tape is fed in the forward direction. Therefore, for _co ating this

di fference, a novable magnetic head mnust be used tEfﬁE%&?%%?ﬁ%ﬁa t he
backward track be- tween the adjacent forward track§. ! _ %%D)end,
in this enbodi ment, @] bhbwn i 20H-@ 320iheBe are pryvi ded a nmagnetic
head actuator - 2106-1 flor noving] the first magnetic head 2001-1 and

anot her magnetic heft™ 3 - \VARLL® scontTEgnet i ¢ head
2001- 2. In reck

NE FRAME = 2011-4

FIG.34

TAPE FEED
DIRECTION

2011-1 20I1-2 200!1-2 ,2011-3 ((REVERSE)

lj_.
2010




exanmpl e, when the magnetic tape is fed in the forward direction, the
positions of the magnetic head ac- 117
tuators 2106-1, 2106-2 are controlled by the tracking control circuit 2014
to fix the magnetic heads 2101-1, 2101-2 §?7predeternined positions, thus
recording by the first nmagnetic head 2101-71. This operation wll
now be described in greater detail with reference to FIG 35. Firstly,

recording video data WDATAL, WDATA2, ... are encoded, tine- conpressed
and nodul ated. The resulting data are sup- plied to the first magnetic
head 2001-1 as recording data WP1, WD2, .... The first magnetic head

2001-1 is fixed in position, ang the recording data are recorded by only
this first magnetic head 2001-1.2Accordingly the track pattern will be
intermttent as shown in FIG 33
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Then when the nmagnetic tape is fed in the back- ward direction, as shown
in FIG 36, the scanning by the first nagnetic head 2001-1 which is the
preceding head is perforned prior to the scanning by the second nagnetic
head 2001-2 which is the recording head. The object of this scanning is
the preceding adjacent track recorded (i.e.,, forward track). At that
time, the output of the first magnetic head 2001-1 is sup- plied to the
reproduci ng anplifier 2043, and the tracki2d3control circuit 2014 detects
a tracking error signal froman envelop of the reproducing signal g i.e.

the output of the reproducing anplifier 2043. =
118 The tracking control circuit 2014 jcontr the[TTrqt rﬂh.gnetici'nead :
actuator 2106-1 to control the\positi fifst gnelic Headq 2101-1,
t hereby scanning the forward track by the st mhgnet]i ¢ head 4101- 1.
Here, the tracking control circuit 20 sto -
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in the tracking nenory 2115 an anount of control

head act uat or
to the track

2106-1 whi ch anopunt
inclination of one track. Then,

magneti ¢ head 2106-2 scanning on the nagnetic

t he second magnetic head actuator 2016-2,
track 2011-1 or the forward track 2011-2,
that are read fromthe tracking ne

contr ol
control circuit 2014.
In FIG 36,

2

of

the first magnetic
is equivalent to the anount of deviation
the position of the

‘'second

tape 2010 is controlled, by

so as to follow the forward
ndi ng on the
2115 by the tracking

anount of

FIG 36 shows the flow of forward recording.

2001-2. At that time, the first rig-

precedi ng head makes tracking, d the tyacki,
the amount of control TRL, TR2, .F~ .Jto sforelit,i
2115. Thus the anount of control tored In theXr
used for con- trolling the second gnet) ¢ hqga
recording the recording data on th --6-+
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119 Reproducing is perforned in the same nethod. First when the
magnetic tape is fed in the forward direction, as shown in FIG 37, the
positions of the nagnetic head actuator 2106-1, 2106-2 are controlled to
fix the magnetic heads 2001-1, 2001-2 at respective predeterm ned
positions. In addition, data on the forward track are reproduced by only
the first mag- netic head 2001-1. The repr cing data RD1, RD2, ,
reproduced by the first nagnetic head 2001-1 e denodul ated, decoded and
ti me- expanded, thus becom ng reproducing video data R DATAl, R-DATA2,
Then when the nmagnetic tape is fed in the back- ward direction, as shown
in FIG 38, the first mag- netic head 2001-1 makes tracking of thg
preceding ad- jacent track (j.e. , f rd track) prior to the cE&nd
magneti ¢ head 2001-1 which ils thg re ucing head. Here, |ikewi s during
t he recording, the anount of l
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control of the first nmagnetic head actuator 2106-1 is stored in the
tracking nmenory 2115. The second mag- netic head 2002-2 traces the
magneti c tape 2010 to do reproduci ng based on the content of the tracking
menory 2115. Nanely, the anobunt of control TRl1, TR2,. stored in the
tracking nmenory 2115, i.e. the result of éggg tracking by the first
magneti c head 2001-1, is ap- plied to the second nmagneti c head actuator
2106- 2 dur - ' 120 ing reproducing by the
second magnetic head 2001- 2. ' /;élé;htkaﬁ above, the first magnetic
head 2001-1 nakes recordi ng/reproduci ng when the magnetic tape is fed in
the forward direction and tracking of the forward track, while the second

magnetic head 2001-2 nekes recording and reproduci ngap@epregls HRECTION i C
tape is fed in the bagyvard diggptizpn. 3Hpies (FORWARD)

(

'\ 2001-2

2011-4

ZOl?) L : -j

ONE FRAME

FlG. 40

. TAPE FEED DIRECTION
2011-4 (REVERSE)

2011-7 Jzou 6 1.5
ONE FRAME




fore, reciprocating recording/reproduci ng can be real- ized. In
this enbodinent, the forward track and the backward track are alternately
arranged. The forward and backward tracks may be arranged in an :
alternative pattern such as shown in FIGS. 39 and 40. In recording
when the magnetic tape is fed in the foawgrd direction, the first magnetic
head 2001-1 records on the forward track 2011-1 during the first rotation
of the rotary drum 2010, and the m% ma# netic head 2001-2 records the
forward track 2011-2 during the da & /Btation. In recording
when the magnetic tape is fed in the backward direction, the first
magneti c head 2001-1 makes tracking of the forward track 2011-1 during the
first rotation of the rotary drum 2010. The anount of control at that tine
is stored in the tracking nmenory 2115, and the second nagnetic head 2001-2
at the first rqation of tjp rotary Q@%ﬁIZOIO recorgls the backward
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121 track 2011-5, with applying the anbunt of control to the second
magneti ¢ head actuator 21001-2. Further, the first magnetic head 2001-1- at
the second rotation of the rotary drum 2010 records the backward track
2011-6, with applyi'ng to the first magnetic head ac- tuator 2106-1 the
anount of control by which the for- ward track 2011-1 was subjected to

t racki ng. Then in reproduci ng mhen‘ magnetic tape is fed in the
forward direction, |ike during recording, e first and second magnetic
heads 2001-1, 2001-2 performrepr he forward track 2011-1
2011- 2 during the first rotatioqﬁgbfgﬁ y drum 2010. Also when the
magnetic tape is fed in the backward rection, the forward track 2011-1

is subjected to tracking so that the backward tracks 2011-5, 2011-6 are

reproduced by the first and second magnetic heads 2001-1, 2002. In
~this enbodi ment, only one nagnetic head is _
6
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used. Alternatively, tw magnetic heads are fixed-on the magnetic head
actuators in conbination. Further in this enbodi nent, one cycle of
in- formation is defined as one frane, and one cycle of informtion is
recorded on two tracks. Alternatively, one cycle of information may be one
field, or one field plus an integral nunbeyAof frames. The nunber of
tracks on and from which one cycle_of jnfo tion

122 is to be recorded and reprodu 0 ot be limted to any specific
nunber . As nentioned above, partly ‘si'nce during one cycle scanning
period of information the rotary drum is rotated at a nore-than-one-fold
speed to scan 2N or nore tracks during ene cycle scanning period, partly
since intermttent forward recordi ng/reproducing is perfornmed on the
magneti c tape at the forward scanni ng
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track by a plurality of magnetic heads and, during the backward scanning
track, a plurality of or one nag- netic head are caused to follow the
forward recorded portion by the tracking control circuit, and partly

si nce backward recordi ng/ reproducing is perfernmed, during part of forward
recordi ng/ reproduci ng on tracks of the ma | ¢ heads, by storing the
anount of head position controk®and by applygng the anount of head-.
position control stored in the Eﬁgnetic head @tuators which noves the

magneti ¢ heads naki ng backward cagd- ing, ig possible to
I nst ant aneously switch from fo recordin roduci ng to backward
record- ing/reproducing and vi MBrsa Wt ho E# rning the .magnetic tape

i nsi de out, thus enabling reci pgsasi ng recowfigng/ reproduci ng. Further, it
IS possible to in- crease the n er of scanfR@g tracks so that
'vi deo*audi o signals can be recorded/ reproduced %ith hi gh quality.
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CLAIMS 1
conpri si ng:
rot ati onal

A

magneti c
a) a

sai'd rotary drum (602, 702) havi
engageable with a nmagnetic tape
of rotation of said rotary drum (602, 702) |s di sposed at a predeterm ned
angle with respect to the noving direction of the magnetic tape,

magnetic head
drum (602, 702)

(601, 701)

recording and-:
rotary drum (602
frequency selected froma sta
reproducti on node and a speed m (m stand
times as nuch as the standard speed,

RBhG

6o

702) drivable

reproducting apparatus

at a

d speed in a nornal
r an integer larger than 1)
In a sinmultaneous nonitoring node,

eriphery which is frictionally
such a nmanner that the axis
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123 What is clained is: 1. A magnetic recording and reproducing
appara- tus conpri sing: (a) arotary drumdrivable at a rotationa
fre- quency selected froma standard speed and a speed m(m stands for an
integer larger than 1) tines as nmuch as the standard speed, said rotary
drum having an outer periphery which is frictionally engageable with a
"mag- netic tape in such a manner that the axis of rotation of said rotary
drumis disposed at a predetermined angl@pith respect to the noving
direction of the mag- netic tape; (b) a magnetic head di sposed on
the outer periphery of said rotary drumfor perform ng scanning on the
magnetic tape so as to record on a predeterm ned-width track on the
magnetic tape a recording signal to be applied during recording, and

F/G. 49

D(2,l) |
A lcen|o2,2) k22 Pui2,3) [ci2,3)
. .
A lcen| D(s,2) PH(S,3) [C(6,3)
D(6,1)




so as to pick up a reproducing signal fromthe predeterm ned-w dth track
on the magnetic tape during reproducing; and (c) atrack follow ng
and scanning nmeans for controlling the position of the magnetic head in
such a manner that the nmagnetic head scans the sanme track while said
rotary drum makes mrotations as driven at3®8he speed mtimes as nuch as

the standard speed. 2. A ma?ﬁ?' regordi ng and reproduci ng appar a-
124 tus according to claim1l1, whergl Gi,dg k followi ng and scanning

means i ncl udes: means for supplying a track following signal to
sai d magneti c head; means for extracting a track follow ng signal .
fromthe reproduci ng signal; and a follow ng signal generating neans
for dis- crimnating a scanning start position fromwhich said
1589
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magnetic head is to start the next scanning, and for supplying to said
foll ow ng signal supplying nmeans a track follow ng sj.gnal corresponding to
the scanning start position. 3. A magnetic recording and _
reproduci ng appara- tus according to claim2, wherein said magnetic head
devi at abl e according to an applied voltage §@h that the track follow ng
signal sets the scanning start posig- f ipd magnetic head to the
position of the previously scanned/?pgzsﬁ :S%/ 4. A magnetic recording
and reproduci ng appara- tus according to claim1, further conprising:

an A/ D converter for converting an analog recording signal into a digital
recording signal and for supplying the latter to said nmagnetic head; and
a D/A converter for converting a digital rgghofucing signal, which is

pi cked up by said nag- netic head, into 2 at.og reproduci ng signal.

302

ONE FRAME



126 9. A magnetic recording and reproduci ng appa- ratus

conpri si ng: (a) arotary drumdrivable at a rotational fre- quency
sel ected froma standard speed during self- recording and sel f-reproducing
and a speed m(mstands for an integer Iarg%1 than [err] times as nuch as
the standard speed during dubbi ng-recording Qd dubbi ng- reproduci ng,
said rotary drum having an outer peri ry which is frictionaldy
engageable with a mag- netic tape in s@ichy a manner that the ags of
rotation of said rotary drumis dispospddat a predetermined apgie with
respect to the noving direction of the .n;ag netic tape; b) m
nunber of magnetic heads di sposed on th@ gsouter periphery of s@ rotary
drum for performng scanning on the magr}etlc tape so as to re(mid on a
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127 predeterm ned-wi dth track on the magnetic tape a recording signal to
be applied during recording, and so as to pick up a reproduci ng signal
fromthe predeterm ned-width track on the nmagnetic tape during

r epr oduci ng; (c) a magnetic head drigue and control neans for
causi ng one of m nunber of said magnetic h s to per- form scanning on

t he magnetic tape durlng sel f- recording and, sel fi-reprloduci ng, an orf m
nunber of said magnet hpads'to perforn1gcannlng qn thq magnetic }ape
during dubbi ng- recordlnguandldubblng repFocudﬁng,, T (d) a tipetNaxys
conpressi ng neans for  co §S- ing thegti axi g of >i§haF by
1/m times and suppl ing dohq recording. $i gn whgse tjne axis is <
conpressed by 1/mtings foisdi gnetic|ne durfi ng Nsel f-record| n@®
(e) a tinme axis expandi ng g?ens for expanmdin t ti axis of a
reproduci ng signal durinp selff - !?
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, reproduci ng; (f) a dubbing input nmeans for fetching the recording
signal, whose tinme axis is conpressed by I/m tinmes, froma master deck and
supplying the sanme recording signal to sa magneti.c heads during

dubbi ng-recordi ng; and dg utput means for fetching the
reproduci ng signal, whose tinme adis i s onpressed by 128 1/m
times, from said nagnetic heads '
to a slave deck. 10. A ma
ratus according to claim?9, mhgj
means i ncludes a dubbing syn-

magneti c head drive| and| congg o]
g neans for causing shid T&ﬂﬂ&!l

)

heads to performrecording in t| med felfation with a synchron| ay]| iEgE
signal  from{he naster deck so as chroni ze Mg
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the supply of the reproducing signal fromthe master deck during

dubbi ng-recordi ng, and for supplying the synchronizing signal to the slave
deck so as to syn- chronize the recording in the slave deck with the
timng of self-reproducing during dubbinguigfroducing. 11. A
magnetic recording and reproduci ng appa- us according to claim,
.wherein said magnetic head drive and control neans includes a tracking
con- trol means for controlling the tracking of said mag- neti.c head in
such a manner that adjacent tracks are continuously scanned by said
magneti c head. 12. A magnetic recording and reproduci ng appa-

ratus according to claim9, further conprising: an A/ D converter for
converting an anal og recording signal into a digital recoyding signal and
for supplying the latter to said tine*axis conpressi ng gpns; and '

a D/A converter for converting a digitfal
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129 reproduci ng signal, whose tinme axis is expanded by said tine axis

expandi ng neans, 4 nto an anal og reproduci ng signal. 13. A nmagnetic
recording and reproducing appa- ratus according to claim 9, further
conpri si ng: means for encoding the digital recording signal for
error correction; and means for decodigf t he digital reproducing sig-
nal for error correction. 14. A magneti ecordi ng and reproduci ng
appa- ratus according to claim?9, further conprising: nmeans for

- encoding the digital recording signal for recording; and means for
decoding the digital reproducing sig- nal for recording. 15. A
magnetic recording and reproduci ng appa- ratus conprising: (a) a

rotary drum having an outer periphery which is frictionally engageable
with a magnetic tape in such a manner that the axis of rotation of said

rotary drum | ,:7,6; ‘55;7
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I s disposed at a predetermned angle with respect to the noving direction
of the magnetic tape; (b) m(m'stands for a integer larger than 1)
nunber of nagnetic heads disposoed on the outer peripehry of said rotary
.drum for performng scanning on the magngd®c tape so as to record on a
predeterm ned-wi dth track on the magnetic pe a recording signal to be
applied during recording and so as to pick up a reproducing signal from
the predeterm ned-wi dth track on the nagneticyfape during reproducing;
and (c) a track scanning neans for causi said mag- netic head to
scan n (n stands, for an integer larger than g? d equal to or smaller
than m) tines as large as one channel recordi gty eproduci ng during n
channel recording/reproducing for one cg:l e of>:§ glfornation to
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be recorded on the magnetic tape. - 16.° A magnetic recorgl,ig, anthos
reproduci ng appa- ratus according to claim15, further conprising a
channel conposing and separating neans for conposing recording signals of
the individual channels during recording and for separating reproducing

signals into the individual channels during reproducing. 17. A

magnet.i ¢ recordi ng and reproduci ng appa- ratus according to claim 16,

wherein said channel com posing and seg?ﬁq)ing means i ncl udes: . a
e

t ape speed control neans f trollin speed of feed of the
magneti c tape; - an igbﬁ&%%cgaﬂ%ﬂ%@o@ésﬁaﬂsﬁ&gneans for adding to a
recording signal an identification code indicating the speed of feed of

t he magnetic tape and causing said magnetic head to record the

| dentification cojgciBric RERSROING 28D RIPRoBUCTG! ABphrdTiysOn the

magneti c tape

A magnetic recording and reproducing apparatus
capable of récording video, audio and other informa-
tion on a magnetic tape by, for example, the helical
scanning method. A rotary head is rotated at an m-
fola speed to record intermittent tracks on the mag-
netic tape so that real-time simultaneous monitoring
is performed. By high-speed dubbing due to high-
density intermittent recording and by increasing the

- number of repetition of track scanning, the informa-
tion is recorded and reproduced simultaneously with a
.plurality of channels. Any tracking error is detected
to form a continuous and uniform track pattern. With
this intermittent comb-shaped recording, feciprocating

recording and reproducing can be realized.

Figure 1
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dutitng .recording; and an identificati ofacode B 18t i g medngd if;elféja_ paged .....
sépa-. Irating arlmﬂnmﬂﬂl““illmmrient ification code from a-“reprdaiel nyto Bhoed =,
signal and instr Ml speed 1esntrol meandd £oremat® olpaphe.. f éedaged

speed of the magrfeti’c ‘tape Yo a target feed speed [di ibgirespr ogagidg.. to paged....
18. A ITB.gn&EAI& recordi ng and reproduci ng appa- rgtus according to claim
17, wherei n—s—a-i—g identifica- tion code addi ng nearns DAPE O RECERS diaafy /4¢
signal a txansihionﬁgﬁeﬁmifir_emmir@da@rimlt BoTTeE: ¥it2
of the feedﬁéﬁﬁggsgggt,he magnetic tape, while said identification code

separating STIn-°"structs the feed speed of the nmagneti g tape,_to be
changed in respomde t@ t RORYECt iWbf (624 r afl?) lq%}r’{' bC]i"denﬂ:fi(?ation

code. AStathofRdN Hrdqidsey dsed eatddr gpbadacistarained spatdsiaceor ding

Suppl yi NG raeEPaIng CERGIHFCLES Bads Allhet | EPRELqRa i FPRPER: LOF s f or
respective fheegels. larger20thanA IThgndimes rasomtichy asd ther skandardappa-
speed, in a simultaneous monitoring mode, said rotary
drum (602, 702) having an outer periphery which is
frictionally engageable with a magnetic tape (610, 710)
in such a manner that the axii of rotation of said rotary
drum (602, 702) is disposed at a predetermined angle with
respect to the moving direction of the magnetic tape,
b) a magnetic head (601, 701) disposed on the
outer periphery of said rotary drum (602, 702) for

TR - R e e R S
VvV

performing scanning on the magnetic tape (610, 710) so as
to record on a predetermined-width track on the magnetic
tape (610, 710) a recording signal to be applied during
recording, and so as to pick up a reproducing signal from
the predetermined-width track on the magnetic tape (610,
710) during reproducing;

c) a track following and scanning means (688, 689,
714) for controlling the position of the magnetic head
(601, 701) in said simultaneous honitoring mode in such a
manner that the magnetic head (601, 701) scans the same
track while said rotary drum (602, 702) makes m rotations
in a time period equivalent to the time period for one
rotation in said reproduction mode.

d) means (688, 714) for controlling the rotational
frequency of said rotary drum (602, 702)° to a
predetermined rotatioﬁ”{:al frequency selected from said
normal speed and. said m speed, and

e) means (688, 714) for controlling operation mode
of said magnetic head (601, 701) in such a manner that
during said simultaneous monitoring mode at least one of
sc'annings while said rotary drum (602, 702) makes one
rotation is a recording mode, and at least one of the

o scanning after the recording is a reproducing mode.

2. A magnetic recording and reproduciné appara-

This is the r_ep\aoement gheet
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rat us acaordlng

convertlng
for supply

2 CWQJWIB

pi cked up by said magneti c *head,
21. A magnetic regardi ng_and reproducipg appa-

16, further

conopressi ng the
suppl ying the conpressed recordi ng signal

COI’TpI’I Si ng: atinme axis COI’TpI’eSSI ng neans for

time axis of the recording signa

a time axis expandigg Wﬁaﬁagnfe&rlcem‘&mé héhd i FEbridSing ippa-

repr oduci ng signal-
reproduci ng 2aRis comprising:

by mtines. 22. A magnetic recordlng and

(a) a'rotary drum drivable at a rotational fre-
quency selected from a standard speed during self-
recording and self-reproducing and a speed m (m stands
for an integer larger than 1¥ times_as much as the
standard speed during dubbing-recording and dubbing-
reproducing, said rotary'drum'having an outer
periphery which is frictionally engageable with a mag-
netic tape in such a manner that the axis of rotation
of said rotary drum is disposed at a predetermined
angle with respect ﬁp the moving direction of the mag-
netic tape:

(p) m number aof magnetic heads disposed on the
outer periphery of said rotary drum for performing

scanning on the magnetic tape so as to record on a

~

I nto an anal og reproduci ng signal.
ratus according to claim

further conprising: an A/ D converter for
recordlng signal into a digital recording signal and
ﬂ"” the latter to said nagnetic head; and a
a digital reproduc- ing signal, which is

by 1/mtinmes and for
to said nmagnetic head; and



r ag us EEEBTdrng‘%Q‘QL@LﬂL}6, further conprising: means for encoding
mrdi ng signal for error correction; and means for

the digj
decodi nH’ﬂ"Hlm Ju' roduci ng signal for error correction. 23. A
L g ﬂepr oduci ng appa- ratus according to claim 16,

magneti c* r ec
further conprising: * means for erayoding the digital recording signal
for recording; amd._ - __means for decoding the digital reproducing signal
for recording. - 24 A magnetic recording and reproducing appa- ratus
accor di ng t greliterkindd+Width aYEUK Yn%Hd magnetid3tape a _
recordi ng/ reproduci ng sw tching nmeans for supplying a recording signal to
sai d magnet iredeeaiirdyrsimaledny e apid ikd duiiingetieecprding, ragsbr di ng
signal fromsaid magnetic head during reproducing.
so as to pick up a reproducing signal from the
predetermined-width track on the magnetic tape during
reproducing; _
(¢) a magnetic head drive and control means for
causing one of m number of saj¥ magnetic heads to per-
form scanning on the magnetic tape during self-
recording and self-reproducing, and for m number of
said magnet heads to perform scanning on the magnetic
tape during dubbing-recording and dubbing-reprocuding;
(d) a time axis compressing means for compress-
ing the time axis of a recording signal by 1/m times
and supplying the recording signal whose time axis. is
compressed by 1/m times té said magnetic heads during
self-recording;
(e) a time axis expanding means for expanding
the time axis of a reproducing signal during self-
reproducing;
(£) a dubbing input means for fetching the
recording signal, whose time axis is compressed by 1l/m
times, from a master deck and supplying the same
recording signal to said magnetic heads during
dubbing-recording; and
(g) a dubbing output means for fetching the

reproducing signal, whose time axis is compressed by

This is the reptaéomm’t gheet
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25. YA magnetic recording and‘reproducing appa- ratus conpri sing: (a)

arotary d peri phery which 1is frictionally engageabl e
with a mag”mwmma"'"m”ﬂm a manner_that the axis of rotation of said
rotary drunt iS di sposéd at a predetéﬁﬁined angle with respect to the

novi ng direction of .the nmagnetic tape; (b) m nunber of magnetic heads
di sposed on the du#er pexi phery of said rotary drum for performng

scanni ng on netlé tap 8 as to record on a redetern1n§8 wi dt h
track on th T PR aS7LY RRgRaFAG Seadal 2p8 BEtHBEFFEG fi ng

di ng, d f th det er -
i ned-vi di h ?“a%%%‘?f?%%%ne#%m}aﬁ BuriAge ésﬁgauc-”’{“ng-e "0 a
pi | ot "si gnal addi ngoreasniSheaddi ?Ecérﬂ&hgl andl 988kokiAcin %;‘1' Lng signal;

(d) a pilot signal extracting a pilot sign rom - a reproducing signal;
(e) a trackipguletfsebad Dg Tane1heh 06} CimeRila salBORaRRLH ract ed pil ot

signal, a tracking position
head drive and control means includes a dubbing syn-
chronizing means for causing said magnetic heads to
perform recording in timed re%atioﬁ with a synchroniz-
ing signal from the master deck so as to synchronize
the supply of the reproducing siqnél from the master
deck during dubbing-recording, and for supplying the
synchronizing signal to the slave deck so as to syn-
chronize the recording in the slave deck with the
timing of self-reproducing during dubbing-reproducing.
11. A magnetic recording and reproducing appa-’
ratus accofding to claim é, wherein said magnetic
head drive and coﬁtrol means includes a tracking con-
trol means for controlling the trackiné of said mag-
netic head in such a manner that adjacent tracks are
continucusly scanned by said magnetic head.
12. A magnetic recording and reproducing appa--
_ ratus according to claim 9,. further comprising:
an A/D converter for converting an analoeg
recording signal into a digital recording signal and
for supplying the latter to said time axis compressing

means; and

a D/A converter for converting a digital

This is the replacement sheet
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-to;be sgggaed,by’SETa/ﬁafzzzlc head for the next tine; and

134 ntroI means for controlling the scanning
p05|t|on OM“ awh ead based gp the decided tracking position
A mag ecovdlhg "and reprod& ng appa- ratus according to claim

25 further conpr|5|ng : a storage neans for storing, during the
scanning of one,+ he tra | osition decided by said tracking
~det er ni ni nc‘ﬁ'eﬁ’é'z%ﬁfs‘ Ctkﬂ é"tpm\’ﬁ)r@tﬁi(ﬂ 1 gx@apgdedod¥aisaddy, as an
of f set, ffer he tracking positiaqn rese deci ded by
sai d track| 5’ deat Qﬁ@% ﬁ{ﬂ'%traé’cl&q‘?ﬁﬁgo FPr(?%t"s‘{ H&d in said
st orage ne sald tracklng control neans bei ng capabl e of :

: nal. > ar : ,
control | i ng“the scanni ng position of said magnetic head based on the
of fset obtained by saifl fgie¥i £ ¥Ud}ding and reproducing appa-

ratus according to claim 9, further comprising:

means for encoding the digital recording signal
for error correction; and

meéns for decoding the_dig&tal reproducing sig-
nal for error correction.

~14. A magnetic recording and reproducing appa-

ratus according to claim 9, further comprising:

means for encoding the digital recording signal
for recording; and -

means for decoding the digital reproducing sig-
nal for recordihg.

15. A magnetic recording and reproducing appa-
ratus comprising: |

(a) a rotary drum having an outer periphery which
is frictionally engageable with a magnetic tape in such
a manner that the axis of rotation of said rotary drum
is disposed at a predetermined angle with respect to
the moving direction of the maénetic tape;

(b) m (m stands for a integer larger than 1)
number of magnetic heads disposoed on the outer
peripehry of said rotary drum for performing scanning

on the magnetic tape so as to record on a

This is the replacement gheet
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I

nmeans. 27. A magnetic recording and reproduci ng appa- ratus according
to cl arlumm““j““ ﬂiﬁ rising a gate for supplying the offset to said
trackir ke i n synchron&§g1mﬁth a drumrotating pul se;
said pil®bt S|gnar addi ng means bei ng~ Ccapabl e of generating a pilot signal
to be added according to the drumrotating pulse synchronizing the
rotation of said=.cotary drum 28. A magnetic recording and
reproduci ng appa-- ] 135 ratus according to
cl ai ml 27, Lnnecmemhmdswh@th thegkndnnthesndgne tAxi ¥APS # epr oduci ng
signal with next recording sigpal and for supplying the resulting signal
to said nag‘fﬁé%?’éd%ﬂﬁdsignag Eg.geAaPrﬁbﬁéfliéuf p@?lm‘?fgf%ﬂgreﬁ?édﬁgi nggappa-

ratus according to,c)Jai m?28 i Sj :
as EB pick up a reBFEEESQngog?Ehilngfom the

I
i

predetermined—width track on the magnetic tape during
reproducing; and

(c) a track scanning means for causing sald mag-
netic head to scan n (n stands for'én integer larger
than 1 and equal to or smallef than m) times as large
as one channel recording/reproducing during n channel
recording/reproducing for one cycle of information to
be recorded on the magnetic tape.

1s6. A magnetic recording and reproducing appa-
r;tus according to claim 15,,further comprising a
channel_composing and separating means for composing
recording signals of the individual channels during
recording and for separating reproducing signals into
the individual channels during reproducing.

17. A magnetic recoqding and reproducing appa-
ratué according to claim 16, wherein said channel com-
posing and separating means includes:

a tape speed control means for controlling the
speed of feed of the magnetic tape;

an identification code adding means for adding to
a recording signal an identification code indicating

the speed of feed of the magnetic tape and causing said
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an /A/D converter for converting an analog re- cording signal into a
digital mmﬂu nd for sup ing the latter to said magnetic
head; andﬁ“‘“ﬁ““ﬂl \ erter for converti ng a digital reproduc- ing
signal, whtch®is plcked up by said nagnetlc head. into an anal og
reprodu0|ng si gnal . 30. A magnetic recording and reprducing appa-

ratus accor G ithd Ll ity {EESPE! kORI W carion obdd T &1 S

conpr essi ng or conpressing the g S|gnal by

|/mtines a’}%-é@éteﬁﬂﬂpéd'wrﬁh@ncéﬁpfﬁésﬁgﬁéf%ﬂ a0 gt 1 d O

magneti c he a tinme axis expandi ng neans expandlng the tinme

axis of the qepLogucedgréigenl akg mtines. A magnetic recording
and reproduci ng appa- ratus according to clain128, “furt her conprisi ng:

means for encodi nanthdentificdtienocddegsepapwting areasrs dlorosema+i on and
means for decoding the digital reproducing signal for error correction.
. rating and detecting an identification code from a
reproducing signal and instructing said tape speed
control means to control the feed speed of the magnetic
tape ;o a target feed speed dering reproducing.
18. A maénetic recording and reproducing appa-
ratus according to claim 17, wherein said identifica-
tion code adding means adds to a recording signal a
transitional identification code during transition of
switching of the feed speed of the magnetic tape,
while said identification code separating means in-
structs the feed speed of the magnetic tape to be
changed in response to the detection of the transi-
tional identification code.
' 19. A magnetic recording and reproducing appa-
ratus according to claim 15; further comprising a
recording timing control means for supplying recording
signals to said‘maéggtic head at different timings for
lrespective channels.
. 20. A magnetic recoﬁding and reproducing appa-
ratus according to claim 16, further comprising:

an A/D converter for converting an analog recording

signal into a digital récording signal and for supply-

' et
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A magneti c recordi ng and reproduci ng appa- ratus
accord”mmnum UMurt her conpri si ng: means for encodi ng the
digita for recording; and means for decoding the
di gi tal reprodUC|ng signal for nseording. 33. A mmgnetic recording,

and reproduci ng appa- ratus according to claim28, further conprising a
recording/reprodueLng-sijching means-for supplying a recording signal to

sai d nagneti c heaf'd rin% rec ing and for taking out a recording .
signal frid¥ sthe ﬂﬁgﬁ6t|8 &@ﬁmﬁgiﬁebﬁédacﬂhé 34. A magnetic
naving an outct Peki BREVST %ﬁpa' o SopiestioRan EAGADCEBPECANT & magnet| ¢
tape in siqﬂ:l s&ﬁf?eﬁhﬁgﬁt itsh‘ii@ﬂe% %fp %Ot eslt '18”m9£n§@ig hekary drum
| into an analog reproducing signal.
21. A magnetic recording and reproducing appa-
ratus according to claim is further comprising
a time axils compressing means for comopressing the
time axis of the recording signal by 1/m times and for
supplying the compressed recording signal to said
magnetic head; and _
a tipe'axis expanding means for expanding thg time
axis of the reproducing signal by m times.
© 22. A magnetic recording and reproducing appa-
ratué accordihg to claim 16, further comprising:
means for encoding the digital recording signal
for error correction; and
means for decoding the digital reproducing signal
for error correction. | |
23. A magnetic recording and reproducing appa-
ratus according to claim }6, further comprising:
means for encodihg the digital recording signal
for recording: and
means fbr decoding the digital reproducing signal
for recording.
24. A magnetic recording and reproducing appa-

ratus according to claim 16, further comprising a
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s, disp n1ned angle with respect to the noving direction
of the 3@ m dﬂiﬂmﬂ (b) [err] pairs [err] stands or an integer)

. each* pair of whichgincludes two magnetic heads disposed
-.adjacent to each other on the outer periphery of said rotary drum for

perform ng scanning on the nagnetic tape so as to record on a

Ronl o dur e abere] TaPodie LOF SPROAkle RS A ity Shgnal o Be

137  duci ng-st&F@iné " STERAE eaeslgi&rﬁa Nﬂ“},& rdaﬁl&rpél t&&oragugnetic

tape during reproduclng; a tap ee rection control neans for
recip- rocaipfdaRddfonvesking bﬁe di recbt@MmPfsi@and ofrddesapdgnetic tape;

and . (d) a track designating nmeans for selectively -actuating one of
said pairs qﬁagmgu9¢|hehéadaringpeeproducing

25. A magnetic recording and reproducing appa-
ratus comprising: '

(a) a rotary drum having an outer periphery which
is frictionally engageable wi¥h a magnetic tape in such
a manner that the axis of rotation of said rotary drum
is disposed at a predetermined angle with respect to
the moving direction of the magnetic tape:

(b) m number of magnetic heads disposed on the
outer periphery of saidlrotary drum for performing
scanning on the magnetic tape so as to record on a
predetermined-width track on the magnetic tape a re-
cording signal to be applied during recording, and so
.as to pick up a reproducing signal from the predeter-
mined-width track on the magnetic tape during reproduc-
ing; .

(c) a pilot signal adding means for adding a pilot
signal to a recording signal; |

(d) a pilot signal extracting a pilot signal from
a reproducing signal;

(e) a tracking determining means for determining,
from the extracted pilot signal, a tracking poéition '

to be scanned by sald magnetic head for the next time;
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formregordi ng and reprodu0|ﬁﬂLon one track per two tracks during

f orwar d-recor “ﬂlﬁm(lm ’l eproducing and for actuating one of said
pai rs of nagn e tracks other than a target track of the

for- ward- recordlng Yanll f or war d- reproduci ng during backward-recordi ng and
backwar d- r epr oduci ng. 35. A magnetic recording and reproduci ng appa-
ratus according t=e.clai 34, wherein sai3g track desig- nating nmeans
i ncl udes a ﬁFHgking control neans for controlling the tracking positions

t he scanning direction of said

: ; .
ﬁgazglghrgﬂnﬁglgrgggag 5958k?8ﬁhFﬁ§tF8&oP&PH§ £a8 C?EEFBHﬁéPﬁgtgne i 36 A

. b |
Wharei n sar cEeAuREng BobTRIBH A SaAW Ragn 81 °n8EEba5RY, B, GB Ack

detecting negdsihod gggeﬁqh tiR@si tion of the target track of
f or war d- recordln% and ormg? repro§UC|ng by one of said. magnetic heads
6.

whi ch A magnetic recording and reproducing appa-
ratus. according to claimiés, further comprising:’

a storage means for storing, during the scanning
of one track, the tracking pd%ition decided by said
tracking determining means; and

an offset control means for obtaining, aé an
offset, §:qigﬁerence between the tracking position
presently dééided by said tracking determining means
and the tracking position stored in sald storage means;

said tracking control means being capable of
controlling the scanning position of said magnetic head
based on the offset obtained by said offset control
means. |

27. A magnetic recording and reproducing appa-
ratus according to claimizé, further comprising a gate
for supplying the offset.to sald tracking control means
in synchronism with a drum rotating Pulse;

said pL;ot signal adding means being capable of
generating a pilot signal to be added according to the
drum rotating pulse éynchronizing the rotation of said -

rotary drum.

28. A magnetic recording and reproducing appa-
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38
backwar d- re
storing the

I s not_performn ecordlng and reproduci ng during
muw' llllard r epr oduci ng; a tracking storage for
tion of the track; and a scanni ng

di rection adjustlng neans for adj ust-13s5i ng t he scanni ng direction of one of
sai d magnetic heads which is associated with backward-recording and
backwar d- r epr oduci-ag based on the position sotred in said tracking storage
means. padtusAagegrding rvec @ldilng 2and fueRhegueohfragiag a at us
according to claim 34, further conprising: and A/ D converter for
converting amiabagogerasofdr mixing gnaleprodacdng sigablr edahdinex®i gnal

and for supplyin
converter foreeen
by sai d magnetic

magneti c recbPdff
2

~

ds
5

9.

the latter to said magnetic head; and a DA
pgngimlgam fogp sy@ed.y Linignghei gnamlt\mgtrsil@# cked up

i nto al og reproduci ng signal. 38. A
aﬂ&gpéﬁﬁﬁdgﬁéag appa-

A magnetic recording and reproducing appa-

ratus according to claim 28, further comprising:

an A/D converter for Converting an analog re-'

»
cording signal into a digital recording signal and for

supplying the latter to said magnetic head; and

a

D/A converter for converting a digital reproduc-

ing signal, which is picked up by said magnetic head,

into an analog reproducing signal.

30.

. A magnetic recording and reprducing appa-

ratus according to claim 28, further comprising:

a

time axis compressing means for compressing the

time axis of the recording signal by iI/m times and for

supplying the compressed recording signal to said

magnetic head; and

a

time axis expanding means for expanding the time

axls of the reproducing signal by m times.

31.

A magnetic recording and reproducing appa-

ratus according to claim 28, further comprising:

means for encoding the digital recording signal

for error correction and

means for decoding the digital reproducing signal

for error correction.
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r at-us accordln further conprising: atime axis

conpr essi ng w““ﬁﬂ‘hw HIISl ng the time axis of the recording signal by
1/mtinmes an he conpressed recording signal to said nmag-
neti c head, and a time axis expanding neans for expanding the tine
axi s of the repr oduci ng S|gnal by m tuBees. 39. A magnetic recording
and reproduci ng appa-- 139 ratus according
to cl ai m 34, further conpri si ng: means for encoding the digital
recording signaf2-foP @RESCLIS keITHEn@ahd reprademing &PRATOdi ng t he
digital reproducin naI for error correction. 40. A magnetic
recor di ng 5%8“%[5‘1"(95{1159? FhElalm3s, furhahgomprdising 34, furt her
?grcrgihlslngg and meag%a,%rf %rnceor}f: odi n@net hC?ig?i alJ'_[ aljecroerCﬁr dé n&gsﬁagpal for

for recording; and

means for decoding the digital reproducing signal
for recording _

3i3. A magnetie recording.and reproducing appa-
ratus_ﬁccordiné to claim 28, further comprising a
recording/reproducing switching means for supplying a
recording signal to said magnetie head during record-
ing and for taking out a recording signal from said
magneticlhead during reproducing. |

34. A magnetilc recording and reproducing appa-
ratus comprising:

(a) a rotary drum having an outer periphery which
is frictionally engageable with a magnetic tape in such
a manner that the axis of rotation of sald rotary drum
is disposed at a predetermined angle with respect to
the moving direction of the magnetic tape:

(b) ¢ pairs (2 stands for an integer) of magnetic
heads each pair of'which includes two magnetic heads
disposed adjacent to each other on the outer periphery
of said rotary drum for performing scanning on the
magnetic tape so as to record on a predetermined-width
track on the magnetic tape a recording signal to be

applied during recording, and so as to pick up a repro-
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means - f pr git al reproduci ng signal for recording. 41.
A magnet | cﬂmm mﬂ“"lmﬁ produm ng appa- ratus according to claim 34,
further conprising a rsecordi ng/ reproduci ng switching neans f.or supplying a
recordi ng siganal to said magnetic he during recording and for taking
out a recroding signal from said nmag I ¢ head during reproducing.

139 ratus accordi*ng-to glaim 35, further conprising: ° means for
rmans Tor ageBtEodt RBES BF bR oo Bl agecRsuTngRintarhy tERBR: oB0RRs. i on.
35, further PeBRsre S A e R g The di gi talr recording |
si gnal (c) a tape feed direction control means for recip-
rocating and inverting the direction of feed of the
magnetic tape; and |
(d) a track designating means for selectively
actuating one of said palirs of magnetic heads to per-
form recording and reproducing on one track per two
tracks during forward-recording and forward-reproducing
and for actuating one of said pairs of magnetic heads
for the tracks other than a target track of the for-
ward-recording and forward-reproducing during
backward-recording and backward-reproducing.

- 35. A magnetic recording and reproducing appa-
ratué according to claim:34,§wherein sald track desig-
nating means 1nc1udes-artracking control means for
controlling the tracking positions of said magnetic
head to fix the scanning direction of said magnetic-
heads which is present;y performing recording and
reproducing.

- 36. A magnetic recording and reproducing appa-
ratus according to claim.35}jwherein said tracking
control means includes:

a forward track detecting means for detecting the
position of theltarget track of forward-recording and

forward-reproducing by one of said magnetic heads which
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recor di ng; and—“—“‘—ﬁﬁans for decoding the digital reproducing signal

for reco A magnetic recordi ng and reproduci ng appa- ratus
sceor o NI M

rt her conprising a recording/reproducing
wi t chi ng* mean supplying a dﬁgrding.siganal_to sai d magnetic head
durlng recordlng and for taking out™a recroding signal from said magnetic
head during reproduci ng.-’
is not performing recording and_reproducing during
backward-recording and backward—reproducipg:

a tracking storage for storing the detected posi-
tion of the track; and

a scanning direction adjusting means for adjust-
ing fhe scanning direction of one of said magnetic
heads which is associated with backward-recording aﬁd
backward-reproducing based on the position sotred in
said tracking storage means.

- 37. .A magnetic recording and reproducing appa-
ratus according to claim 34, further comprising:

and A/D converter for converting an analog record-
ing signal into a digital recording signal and for
supﬁlying the latter to said magnetic head; and

a D/A convefter for conveting a digital reproduc-
ing signal, which 1s picked up by sald magnetic head,
into an analog reproducing signal.

38. ° A magnetic recp;ding and reproducing appa-
ratus according to claim 34;Efurther comprising:

é time axis compressing means for compressing the
time axis of the recording signal by 1/m times and for
suplying the compressed recording signal to said mag-
netic head:; and

a time axis expanding means for expanding the time
axis of the reproducing signal by m times.

39. A magnetic recording and reproducing appa-
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ratus according to claiﬁ 3;,-further comprising:

means for encoding the digital recording signal
for error correction; and

means for decoding the digital reproducing signal
for error correction.

40. A magnetic reco;ding and reproducing apﬁa-
ratus according to claim 34, further comprising:

means for encoding the digital recording signal
for recording; and

means for decoding the digital reproducing signal
for recording.

41. A magnetic recording and reproducing appa-
ratus according to claim 34, further comprising a
recording/reproducing switching means for supplying a
recording siganal to said magnetic head during
recording and for taking out a recroding signal from

said magnetic head during reproducing.
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