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MAGNETIC REtORDING AND REPRODUCING APPARATUS 

.! 

BACKGROUND OF THE INVENTION 

1. Field of the Invention: 

This invention relates to a magnetic recordinq 

and reproducinq apparatus for recordinq video and 
.. . 

audio. ~nformation on a maqnetic tape in a helically 

iScanniilq ·:1system. 
..... t· 

2. Description of the Related Art: 

For accurately recordinq a digital video signal 

and a digital audio signal by a diqital video tape re­

corder, it has hitherto necessary to confirm the state 

of recording by reproducing the recorded data soon 

after recordinq, namely, to perform simultaneous 

mon.i toring. 

(1) First Prior Art 

FIG. 41 of the accompanying drawings shows a 

prior digital video tape recorder disclosed in, for 

example, Japanese Patent Publication No. 40789/1987. 

In FIG. 41, reference numerals 1-1,1-2 designate 

a pair of rotary magnetic heads. These two rotary 

magnetic heads 1-1, 1-2 are supported 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 one end of the bimorph 

plate 3-1, and the other end of the bimorph plate 3-l 
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2 
is attached to a base plate s by an adhesive 4. A 

damper member 6 is disposed between the base plate 5 

and the bimorph plate 3-l. 

In this case, when a voltaqe 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-l is moved laterally of the.track, as indi­

cated by the arrow 7, accordinq to the polarity and 

level. 

For better explanation, in FIG. 41, the heads 1-

1, 1-2 are both shown in two separate positions, one 

pair for the siqnal system and the other pair for the 

drive system. Actually, however, there exist only one 

pair of heads l-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 anqularly spaced from each other by 180° and have 

no step therebetween. The heads 1-1, l-2 are rotated 

at, for example, a rate of 30 rotations per second 

(ratio correspondinq to the frame frequency of a 

briqhtness siqnal) as the drivinq 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 rotatinq shaft 9 throuqh the range of 

---:._. 
· 1 



\ 

larger than 18 o·. 3 
The magnetic tape 10 is continuous-

ly fed at a constant rate of speed (tape speed) by a 

capstan and a pinch roller (not shown). 

Assuming that the tape speed during reproducing 

is 1, the tape speed during recording is 1/2. When 

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

or 1-2, digital data per oblique 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, contro·l 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 controlling the video 

tape recorder into the recording mode, reproducing 

mode, etc., a CPU 16, a clock pulse generator circuit. 

17, and a freq\iency 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, 1-2. 

The correcting circuit 13 are composed of saw­

tooth wave generators 19, 20, amplifiers 21, 22, an 
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adder 23, and a voltage source 24. The tracking servo 

circuit 14 is composed of a phase comparing circuit 

25, and amplifiers 26, 27, 28. 

29, 30, 31, 32 designate interface circuits (I/O 

port); and 33, 34, 35, 36, 37 designate record­

ing/reproducing change-over switches. The record­

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 video tape recorder is 

rendered to be the recording mode by the system con­

trol circuit 15. 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-l, 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 

pulse is supplied to the phase comparing circuit 25 

via the amplifier 26. 

A signal of comparison frequency generated as a 
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result of comparison at the phase comparinq circuit 25 

is supplied to the motor a via the amplifier 27 so 

that the head 1-1, 1-2 is rotated at a constant phase. 

Another pulse qeneratinq means 40 is supported 

on the rotatinq 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 qeneratinq 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. In 

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 rectangular wave siqnal Sv is taken 

out, from the RS flip-flop circuit 41, so as to be "l" 

in the period of a 1/2 rotation Ta in which the head 

1-1 is in contact with the tape 10 and so as to be 11 0 11 

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 dependinq on whether the siqnal sv is 

11 1 11 or 11 011 • 

The output of the system control circuit 15 is 

supplied to the CPU 16 via the interface circuit 31 to 
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start recordinq data. 

Specifically, when it enters the period Ta, one 

block of the data stored in the memory 38 is read ac­

cordinq to an instruction from the CPU 16 and is then 

supplied to the head 1-1 via the CPU 16, the interface 

circuit 29, the recording amplifier 42 and the junc­

tion of the switch 33. 

As a result, one block of data has been recorded 

as one oblique track llA, as shown in FIG. 44. 

In this case, however, since the tape speed dur­

inq recordinq is 1/2 of that during reproducing, the 

track llA would have been inclined with respect to the 

scanninq locus of the head 1-1, 1-2 durinq reproduc• 

inq. 

Durinq this recordinq, the inclination of the 

track lla is corrected by the correctinq circuit 13 so 

as to aliqned with the scanninq locus of the head 1-1, 

1-2 durinq reproducinq. 

Specifically, when the siqnal sv is supplied to 

the saw-tooth wave siqnal forminq circuit 19, a saw­

tooth wave siqnal Sa risinq durinq 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 bimorph plate 3-1 yields depending on 

the polarity and level of the signal Sa, the head 1-1 



7 
will be displaced laterally of the track. 

Namely, by presettinq the polarity and level of 

the siqnal Sa, the· track llA to be formed by the head 

1-1 can be formed so as to be aliqned with the scan­

ninq locus of the head 1-l durinq reproducinq: 

Thus a first block of data has been recorded on 

the tape 10 as the track llA. 

When it enters the period Tb, the head 1-2 comes 

in contact with the tape 10. At that time, a reverse 

siqnal sv which is opposite to the siqnal sv is taken 

out from the RS flip-flop circuit 41. This reverse 
-siqnal sv is supplied to the saw-tooth wave siqnal 

forminq circuit 20, and as a result, rises durinq the 

period Tb, and a saw-tooth wave Sb havinq a waveform · 

similar to the siqnal Sa will be formed. This siqnal 

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 o.f the switch 37. 

Therefore, when the head 1-2 is in contact with 

the tape 10 durinq the period Tb, the head 1-2 scans 

the tape 10 in parallel to the track· llA. 

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

that durinq reproducinq, the head 1-2 scans the tape 

10 between the previous track llA and the next track 

llB (which is not yet formed). 

Then, a predetermined d.c. bias voltaqe is taken 
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out from the d.c. voltaqe source 24 and is supplied to 

the bimorph plate 3-2 via the adder circuit ·23, the 

amplifier 22 and the line of switch 37. As a result, 

since the bimorph plate 3-2 yields to an extent cor­

respondinq to the d.c. bias voltage, the head 1-2 

scans the track llA while the head 1-2 is in contact 

with the tape 10. 

Ourinq the period Tb, a reproducing signal of 

the track lla which the head 1-1 recorded during the 

previous period Ta, can be obtained from the head 1-2. 

This reproducing siqnal 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-

inq to this. siqnal 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 siqnal is com­

pared wit:ti the data in the memory 38. 

Thus, the data recorded as the track llA by the 

head 1-1 during the period Ta are reproduced by the 

head 1-2 during the period Tb, and are compared with 

the original data. 

As a re~ult of this comparison, if there is no 

error in recording on the track llA, the next block of 

data are recorded as the track llB durinq the follow-
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inq period Ta by the head 1-1. Further, in the sub-

sequent period Tb, the track llB is reproduced by the 

head 1-2 and is then compared with the original data. 

Thus, in the period Ta, one block of data is 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 llA as a result of this comparison 

during the period Tb, one block of data to be recorded 

on the track llA is recorded on the track llB during 

the next period Ta, and in the subsequent period Tb, 

this track llB is reproduced to confirm the records. 

In the absence of any error in the records of 

the track llB, _the next block of data is recorded on 

the track 11 in the next period 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 the latter 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. 



Durinq this reco\.Qing, the frequency-division 

pulse from the frequency dividinq circuit 18 is fur­

ther supplied to a frequency dividing circuit 45 so as 

to be a 1/2 frequency pulse (havinq a frequency which 

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. 

Durinq reproducinq, the bimorph plate 3-1, 3-2 

is rendered to assume a reference voltaqe 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 speed double the 

· speed durinq recordinq. 

At that time, a pulse (a control pulse) havinq 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 

reproducinq amplifier 48 and the junction P of the 

switch 34. 

The output of the phase comparinq circuit 25 is 

supplied to the motor 8 via the amplifier 27; that is, 

by the result of phase comparison of the pulses in the 

comparinq circuit 25, the motor 8 is controlled. 

Thus, the trackinq servo control of the head 1-
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1, 1-2 with respect to the track 11 is performed, and 

the heads l-1, 1-2 alternately scan the track 11, so 

that reproducing signals can be obtained alternately 

from the heads 1-1, 1-2. 

The reproducing signal of the head 1-1 is sup­

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 reproducing signal is supplied to the CPU 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 wh~se quantity corresponds to 30 

fields period of the brightness signal can be pro­

cessed. Ther•fore 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 
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drum. The magnetic heads 101-1, 101-2 are mounted on 

the peripheral edge of the rotary drum 102 and are 

angularly spaced from each other by iso•. 

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. 

A low-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 siqnal. An en­

coder 152 encodes digitized recordinq video data so 

that an error which occurred when the data are mag­

netically recorded and reproduced can be corrected. A 

modulator 153 encodes the encoded recording video data 

so as to be optimum data suitable for magnetic record­

inq and reproducinq. A head amplifier 142 amplifies 

the recording video data signal durinq recordinq and 

drives the maqnetic heads 101-1, 101-2. 

A reproducinq head amplifier 143 amplifies the 

reproducinq signal reproduced by the maqnetic heads 1-

1, 1-2 durinq reproducinq. A demodulator 154 decodes 

the reproducinq siqnal 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-
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verter 156 analogizes reproducing video data whose er-

ror has been corrected by the decoder 155. An LPF 157 

restricts the reproducing video siqnal to a video sig­

nal band and outputs the restricted signal. 

A self-recording-and-reproducing/dubbing change­

over switch (hereinafter called "change-over switch")· 

158 is disposed betweent ehencoder 152 and the modulator. 

153. The change-over switch 158 makes a change-over 

between the self-recording-and-reproducing mode and 

the dubbing mode and is controlled by a change-over 

siqnal. By this chanqe-over action of the change-over 

switch 158, the dubbing input siqnal or the output of 

the encoder 152 is inputted to the modulator 153. In 
·-

the meantime, the output of the demodulator 155 is 

supplied to the D/A converter 156 and is outputted 

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 apparatus. The mechanical control cir­

cuit 114 outputs an exterior synchronizing signal. 

This exterior synchronizing siqnal 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. In 
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FIG. 47, 0(1, 1) , 0(1, 2) , 0(2, l) , 0(2, 2) , . . . 0(8, 1) , 

0(8, 2) designate information data; C(l, l) , C(l, 2) , 

C(l, 3) , C(2, 1) I C(2, 2) , C(2_, 3) , ... C(9, 1) , C(9, 
' 

C(9, J) I error detection data; PH(l, J) I PH(2,·3) ... 
Pa(9, 3), horizontal parity data; and Pv(9, 1), Pv(9, 

2), vertical parity data. 

FIG. 48 shows, of the data shown in FIG. 47, the 

data in which errors occurred. Here assume that the 

error data exist in the second of 0(2, 1), the fifth 

of 0(2, 1), the fifth of 0(2, 2), the fifth of 0(6, 1) 

and the fifth of PH(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 about the fifth 

of 0(2, l) and fifth of 0(6, l) of the data shown in 

· FIG. 49 could not be corrected also by the decoder 

155. 

FIG. SO· is a wiring diaqram showinq the dubbing 

operation in which a pair of prior art maqnetic 

recording and reproducing apparatus are used. In FIG. 

so, 159 designates a master magnetic recording and 

reproducing apparatus (hereinafter called "master 

deck"), and 160 designates a slave magnetic recording 

and reproducing apparatus (hereinafter called "slave 

deck"). 

In operation, in the ordinary self-recording-

2) I 



.. -. -,. 

15 
and-reproducinq mode, a recording video siqnal is sup-

plied to the LPF 150 where its band is restricted, and 

the band-restricted recording video signal is sampled 

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 Nyquist's theorem. 

Since a color signal 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 

integer over 3.58 MHz in view of beat interference 

with the sampled frequency. From these relations, 

very occasionally the sampled frequency is set to 

3•fsc Cfsc stands ~or a carrier frequency of 3.58 MHz, 

and J•fsc stands for about 10.7 MHz) and 4•fsc (about 

14.3 MHz). 

Digitized recording video data are encoded by 

the encoder 152 so that errors occurred during mag­

netic recordinq 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 

self~recordinq-and-reproducing mode and hence is con­

nected to the self-recording-and-reproducing side, 

namely, the side of the encoder 152. 
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Therefore, the.encoded data are encoded by the 

modulator 153 so as to be the optimum data suitable 

for magnetic recording and reproducing. This encoding 

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. As a result, the recording video data 

are recorded on the magnetic tape 110 by helically 

scanning. 

In reproducing, the 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 

restricted in band by the LPF 157, and are outputted 

as a reproducing video signal. 

The error correcting 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 
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integers satisfying l < m < s, and l < n < 2) as 

redundant data; from which errors are to be detected, 

with respect to information data O(m, n) digitalized 

by the A/O converter 151. 

The horizontal parity Pa(l, 3) is the parity· 

composed of 0(1, 1) and O(l, 2). The parity of !-th data 

of D{l, l), and t-th data of 0(1, 2) is 1-th data of PH(l, 

3). Likewise, PH(m, 3) is the parity composed of O(m, 

l) and O(m, 2), and C(m, 3) is the error detection 

data of PH(m, 3). 

The vertical parity Pv(9; l) is the parity com­

posed of 0(1, 1), 0(2, 1) ••• 0(8, 1). t-th data of 

Pv(9, l) are the parity composed of t-th data of D(l, 

1) , D ( 2 , 1) • • • D ( 8 , l) • Likewise, Pv ( 9 , 2 ) is the 

parity composed of 0(1, 2), 0(2, 2) ••• 0(8, 2). 

Pa(9, 3) is the parity composed of Pv(9, 1) and 

PvC9, 2), an~ C(9, 1), C(9, 2) and C(9, 3) are the 

respective error detection data of PvC9, 1), Pv(9, 2) 

and PH(9, 3). Zn this example, each of D(m, n), PH(m, 

3) and Pv(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 

respectively occurred in the reproducing data 0(2, 1), 

0(2, 2), 0(6, 1), PH(6, 3), when a horizontal parity is 

formed from the reproduced 0(2, 1) and 0(2, 2), an er­

ror exists in the second bit of 0(2, 1). Therefore 
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the second bit of the formed horizontal parity is dif-

ferent from the second bit of Pa(2, 3). However, 

since the fifth bit of 0(2, 1) and the fifth bit of 

0(2, 2) have errors, the formed horizontal parity and· 
. 

the fifth bit of Pa(2, 3) are equal to each other. As 

the result of detection of errors in 0(2, 1) and 0(2, 

2), only errors are corrected from the Pa(2, 3) and 

the formed horizontal parity. 

Likewise, an error is detected in 0(6, 1), and 

no error is detected in 0(6, 2). Therefore, if a 

horizontal parity is formed from the reproduced 0(6, 

1) and D(6, 2), there is a difference in the fifth bit 

from the oriqinal Pa(6, 3). Since the fifth bit of 

PH(6, 3) also has an error, no error cannot be cor­

rected. 

Then, when a vertical parity is formed from the 

reproduced 0(1, 1), 0(2, 1), 0(3, 1) ~ •• 0(8, l), both 

0(2, 1) .and 0(6, 1) have errors at their fifth bits. 

Therefore, this vertical.parity will be identical with 

the fifth data of Pv(9, 1) so that correction is im­

poss1ble. 

If the vertical.parity is formed from the 

reproduced 0(1, 2), 0(2, 2), D(.3, 2) •••. 0(8, 2), the 

fifth data are different from the fifth data of Pv(9, 

2) due to the error. As a result of this and the er­

ror detection of 0(2, 2), the error is corrected. 
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Similarly, the error in PH(6, J) also is corrected. 

But the errors in the fourth data of O(a, ·1) and 0(6, 

1) will remain uncorrected, as shown in FIG. 49. 

The manner of dubbing by using this m~gnetic 

recording and reproducing apparatus will now be de­

scribed. 

In FIG. 50, the dubbing output signai (the out­

put of the decoder 155) of the master deck 159 is in­

putted to the dubbing-side terminal of 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 mech~nism control circuit 214 

of the slave deck 16 as a synchronizing signal. 

From the master tape 110 mounted 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 reproduced 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 signal in the form of digital video 

data. The slave deck 160 again encodes the trans­

ferred digital video data to a modulator 253 and 

records the encoded data on a slave ~ape 210. Thus 

dubbing from the master tape 110 to the slave tape 210 
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has been performed. 

Assume that the errors such as shown in FIG. 48 

occurred during reproducing the master tape 110, that 

dubbing was performed with part of the errors un­

corrected and that no error occurred durinq reproduc­

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

the slave deck 160 detects that the errors occurred in 

0(2, 1) and 0(6, l) so that the horizontal parity 

formed from the reproduced 0(2, 1) and 0(2, 2) will be 

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

the error of 0(2, 1) will be corrected from Pa(2, 3) 

and from the horizontal parity formed from the 

reproduced 0(2, 1) and 0(2, 2), and likewise, the er­

ror of 0(6, l) 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 qeneration. 

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 recordinq and reproducinq video 

signals for self-recording-and-reproducing, dubbing, 
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etc., data will be pro~essed in blocks, such as units 

of video signal fields or frames so that the data will 

be recorded on the track of the magnetic tape in units 

of blocks. 

With this prior magnetic recording and reproduc­

ing apparatus, in order to maintain a low rate of er­

ror occurrence, dubbing can be performed only at the 

rate of ordinary recording and r.eproducing, 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. 165801/1986. 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 

rotary drum 302 and are angularly spaced from each 

other by iso•, 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 iso•. The second magnetic heads 301-3, 

301-4 are angularly spaced from the first magnetic 

heads 301-1, 301-2, respectively, by_ go•. 

In FIG. 52, the magnetic tape 310 is fed in the 
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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 track recorded. by the first magnetic head 301-2: 

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

head 301-4. These four recordinq tracks 311-1 through 

311-4 constitute one frame of recording data. 

FIG. 53 is a block diaqram showinq recordi~q 

signal processinq system when digitally recording 2-

channel video signals simultaneously in the arrange­

ment and track pattern of the maqnetic heads of FIGS. 

51 and 52. 

A first low-pass filter (hereinafter called 

"first LPF") 350 performs a band restriction to sample 

a first video siqnal. A second LPF 350-2 performs a 

band restriction of a second video siqnal. 

A first A/D converter 351-1 samples the first 

video siqnal, and a second A/D converter 351-2 samples 

the second video siqnal. 

A first encoder 352-1 encodes diqital ~ata from 

the first A/D converter 351-l by addinq an error cor­

rectinq code thereto. A second encoder 352-2 encodes 

diqital data from the second A/D converter 351-2 in 

the same manner. A first memory·33s-1 is used in en­

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

338-2 is used in encodinq by the second encoder 352-2. 
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A first modulator 353-1 encodes the digital data, 

which were encoded by the first encoder 352-1, into 

optimum recording codes suitable for magnetic record­

ing and reproducing. A second modulator 353-2 encodes 

the digital data, which were encoded by the second en­

coder 352-2, into optimum recording codes suitable for 

magnetic recording and reproducing. 

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 ~perating period of each mag­

netic head for recording, with respect to the first 

and second channel 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 recording and 

reproducing, the magnetic tape 310 is fed at a speed 

two times higher than ordinary. At that time, the 

first maqnetic heads 301-1, 301-2, which are arranged 

on the rotary drum 302 and are anqularly spaced from 

each other by iso•, record and reproduce a video sig­

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

, 
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4 record and reproduce an audio signal, a different 

·. 
video signal or the like. 

In this case, the recording track pattern on the 

magnetic_ tape 310 by the first and second magnetic 

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 magnetic heads 

301-3, 301-4. 

Accordingly, two pieces of information are re­

corded at every rotation of the rotary drum 302. 

The mode of operation of the recording signal 

processing system in, for example, digitally recording 

two-channel v~deo 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 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 ar~ sampled at a 

frequency more than two times higher than the video 

1 



signal band by the first and second A/0 converters 

351-1, 351-2 • 

. Generally, in NTSC system, the video signal band 

is about 4.5 MHz, and it is ~ecessary to sample the 

video signal by a frequency higher than 9 MHz accord­

ing to Nyquist's theorem. Since a color signal 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 integer over 3.58 MHz 

in view of beat interference with the sampled fre­

quency~ From these relations, very occasionally the 

sampled frequency is set to 3•fsc (fsc stands for a 

carrier frequency of 3.58 MHz, and 3•fsc stands for 

about 10.7 MHz) and 4•fsc (about 14.3 MHz). 

The thus digitized recording video data are en­

coded by the first and second encoders 352-l, 352-2 in 

such a manner that the errors occurred during magnetic 

recordihg and -reproducing can be corrected. Here the 

first arid 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 

reproducing. This encodinq system is exemplified by 

NRZ and NRZI systems. 

Subsequently, the modulated recordinq video data 
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are recorded on the magnetic tape 310. Specifically, 

the first and second channel digital data are recorded 

by the first magnetic 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 arrangement of the magnetic heads of 

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

Specifically, DATAl-l of the first channel is recorded 

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

while QATAl-2 of the fir•t channel is.recorded on the 

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

Likewise, DATA2-l of the second channel is recorded on 

the track 311-2 by the second maqnetic 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 video signals can be 

reproduced simultaneously by tracing the track. 

With this prior art magnetic recordinq and 

reproducing apparatus, in order to record two-channel 

video signals, it is necessary to add two magnetic 

heads. Also, two siqnal processing circuits are 

necessary. Further, it is impossib~e to do recording 

at one channel., while reproducing at the other chan-



nel. 

(4) Fourth Prior Art 

Insert editinq is writinq editinq a part of the 

already recorded track with a different siqnal and is 

an effective function in VTR (video tape recorder) for 

recordinq and reproducing video and audio siqnals. A 

four-frequency pilot method is adopted to the servo 

method of 8 mm video using an 8 mm tape. This prior 

art insert editinq method is exemplified by Japanese 

Patent Laid-Open Publication No. 79550/1985. 

In the prior maqnetic recordinq and reproducinq 

apparatus usinq the pilot siqnal method, in addition 

to two ordinary maqnetic heads arranged on the 

peripheral edge o·f the rotary drum and angularly 

spaced from each other by iso•, at least one magnetic 

head is used so that the track pattern will be con­

tinuous and uniform also durinq insert editing. 

The arrangement 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-head-type 

VTR to which the maqnetic recording and reproducinq 

apparatus is incorporated. In FIG. 55, a first cir­

culatinq frequency qenerator 461 generates four siq­

nals of different frequencies one fo~ each field, cir­

culating four fields as one cycle, according to the 
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head switching pulses inputted to an input terminal 

462. 

For example, in recording video signals by NTSC 

(National Television System Committee) method, these 

four frequencies should be selected as follows: t 1 = 

fosc/58, f 2 = fosc/50, f 3 = fosc/36, and f 4 = fosc/40, 
\ 

where fosc = 378 fh (fh: frequency of horizontal syn-

chronizinq siqnal). The output of this frequency qen­

erator 461 is inputted to the input terminal 463 and 
. -

is superposed with the modulated video siqnal by an 

addinq circuit 464. This superposed siqnal is applied 

to the maqnetic heads 401-1, 4-1-2 via a recordinq 

amplifier 442, a switch 465 and a rotary transformer 

406, and is recorded on the magnetic tape. The 

recordinq pattern is circulatinq from Fl to F4, as 

shown in FIG. 56. 

Then the ordinary reproducinq will now be de­

scribed. 

Reqardinq the output of the reproducinq 

amplifier 443, a low-pass filter (hereinafter called 

"LPF") 467 cancels video siqnal components and ex­

tracts pilot signal components. The pilot siqnal com­

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 
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or a second BPF 12 to obtain a differential frequency 

signal component between the signal frequency of the 

output of the circulating frequency generator 461 and 

the frequency of pilot signal component of the output 

of the LPF 467. 

In the case of video signais in NTSC method, 

since fosc ~ 5.95 MHz, £1 ~ 102 KHz, fa ~ 119 KHz, f 3 

~ 165 KHz, and f 4 ~ 149 KHz. Therefore fa - F1 ~ f 3 -

£4 ~ 16.5 KHz, and f 4 - f 1 ~ f 3 - fa ~ 46.S KHz. con­

sequently, 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 fa) component of the track Fl will 

be obtained from the first BPF 469-1, and a signal 

having an amplitude proportional to the largeness of 

the pilot signal (frequency £4) 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 subtracter 471 so that a voltage level cor­

responding to the amount of lateral displacement of 

...... 
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the magnetic head 401-1 from the center of the track 

in FIG. 56 is obtained as the output of the subtracter 

471. 

As is apparent from the frequencies f1 ~ f 2 , f 3, 

f4 and the recordinq pattern of FIG. 56, the polarity 

of the output of the subtracter 471 with respect to 

the displacement of the maqnetic head 401-1 from the 

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

trackinq Fl or F3 will be opposite to that when the 

maqnetic head 401-1 is trackinq F2 or F4. Therefore, 
-· 

by selectively synchronizing the output of the sub-

tracter 471 or the siqnal, wh~ch is obtained by in­

vertinq the output of the subtracter 471 by an invert­

inq amplifier 472, with the head switchinq pulses by a 

switch 473, an output voltaqe proportional to the 

amount of displacement of the maqnetic head 201-1 can 

be obtained from an output terminal 474. The siqnal 

obtained from the output terminal 474 is feedbacked by 

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

be achieved. 

The construction and operation of this prior ap­

paratus for insert editinq will now be described. 

A switch 475 serves to allow the reproducinq 

output of the maqnetic head 201-3 or 201-4 to be sup­

plied to the reproducinq amplifier 443 durinq insert 

editinq. A delay circuit 476 shifts the head switch-
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inq pulses in phase by 90•. A second circulatinq fre-

quency qenerator 477 qenerates siqnals of the above 

described frequencies f 1 , f 2 , f 3 and f4 based on the 

output of the del~y circuit 476. A switch 478 serves 

to allow the output of the second circulating fre­

quency generator 477 to be supplied to the mixer 468 

durinq 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. 

Durinq insert editing, the output of the first 

circulating frequency generator 461 is superposed over 

a video siqnal inputted from the input terminal 463. 

This signal is applied to the magnetic heads 401-1, 

401-2 via the recording amplifier 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 magnetic 

tape 410 is reproduced by the magnetic head 401-3, 

401-4 and is supplied to the reproducing amplifier 443 

via the rotary transformer 466 and the switch 475. 

For starting the signal recording in insert 

editing, first the tape feed in ordinary reproducing. 
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is controlled, and after enterinq the synchronizinq 

' 
control, it is switched to the insert editinq mode at 

a desired recordinq startinq point. At that time, the 

positional relation between the recor~inq pattern on 

the maqnetic tape 410 and each magnetic head 401-1 

throuqh 401-4. is shown in FIG. 56, for example. Spe­

cifically, the magnetic head 401-1 is disposed on the 

leadinq end of the track Fl, and the maqnetic head 

401-2 is disposed on the trailinq end of the track F4. 

Therefore, the magnetic head 401-3 is located 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 switching 

pulses in phase by 90° so that the switching position 

of the maqnetic head 401-3 or 401-4 will be aliqned 

with the head switchinq position of the magnetic head 

401-1 or 401-2 laterally of the tape. Further, the 

delay circuit 476 generates the signals of frequencies 

£1 , f 2, £3 and f 4 in a predetermined order from the 

second circulating frequency generator 477. 

In the magnetic head position of FIG. 56, assume 

that the frequency £4 is generated from the second 

circulating frequency generator 477. Durinq that 

time, the first circulating frequency generator 461 

generates a frequency, chanqinq over from the fre­

quency t 4 to the frequency f 1 • 
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The siqnal reproduced from the maqnetic head 

401-3 includes the pilot siqnal component of the fre­

quency f i correspondinq to 1/2 of the head width, and 

the component of the frequency f 4 correspondinq to 1/2 

of the head width. In the LPF 467, the two pilot com­

ponents are extracted and are supplied to the mixer 

468. 

on the other hand, since the second circulatinq 

frequency generator 477 generates the frequency f 4 , 

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 maqnetic head 401-4 is located on the 

boundary line between the track Fl and the track F2 in 

FIG. 56, namely, when the magnetic head 401-1 is lo­

cated above the track Fl of the tape or when the 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 1 • At that 

time, the signal of an amplitude proportional to the 

head width on the track F2 with a differential fre­

quency between f 1 and £2 is obtained from the first 

BPF 469-1. 

By controlling the frequency from the second 

circulatinq frequency qenerator 477 by the siqnal, 

which is obtained by shiftinq the head switchinq pulse 
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(from the delay circuit 476) in phase by 90°, when the 

magnetic head 401-3 is located on the boundary line 

be~ween the track F4 and the track Fl or on the bound­

ary line between the track F2 and the track FJ, the 

signal of an amplitude proportional to the displace­

ment of the magnetic head 401-3 from the bounda-ry 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 Fl and the track F2 or on 

the boundary between the track FJ and the track F4, 

the siqnal of an amplitude proportional to the dis­

placement of the magnetic hea~ 401-4 c,n 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 voltaqe equiva­

lently represents a voltage value proportional to the 

displacement of the maqnetic head 401-1 or 401-2 from 

the track. This siqnal is supplied to the amplifier 

480 where a suitable DC offset and an amplification 

gain are given to the siqnal, and the resulting signal 

is supplied to the output terminal 474 via the switch 

481. 
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Assuminq that the output of the second circulat-

ing frequency generator 477 is fixed at the frequency 

f 1 , the output voltage of the output terminal 474 with 

respect to the displacement 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 longitudinal direction of the 

tape, an integration value will be v1• The output 

voltage at a desired tracking position is v0 so that a 

lock range when a control loop is provided w11·1 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 uniform, continuous recording pat­

tern can be ob~ained also during insert editing. 

With this prior art magnetic recording and 

reproducing apparatus, it is necessary to provide at 

least one magnetic head in ~ddition 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 
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maqnetic recordinq reproducinq apparatus which enables 

' 

reciprocatinq reproducinq, the tape format beinq de-

scribed in, for example, a book "NHK Home Video Des­

cription" (paqe 213) issued from Japan Broadcastinq 

Association (Nippon Hoso Kyokai). 

A maqnetic tape 510 is 1/2 inch wide, on which 

surface each track is formed in the followinq format. 

Specifically, a video track 511-Vl is a track on and 

from which video siqnals are to be recorded and 

reproduced in the direction of forward tape feedJ an 

audio track 511-Al is a track on and from which audio 

siqnals are to be recorded and reproduced in the 

direction of forward tape feedJ a video track 5ll-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 siqnals are to be recorded and 

reproduced in the direction of reverse tape feed. 

The object of this prior art apparatus usinq 

such a tape format is to enable lonq-time recordinq 

and recordinq and reproducinq band of audio siqnals by 

reciprocatinqly use the maqnetic tape 510. 

By multiplyinq the rate of maqnetictape feed 

about two times, the The tape format of FIG. 58 can be 

formed within a width (l/4 inch) which is a half of 

the maqnetic tape 510 havinq a 1/2-inch width as used 
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in the VHS method or such. The formed tape format in-

cludes the video tracks 511-Vl, 511-V2 for recording 

and reproducing in the helically scanning method and 

tJle audio tracks·511-Al, 511-A2 for recording and 

reproducing on linear tracks. 

For example, using the lower half (1/4 inch) of 

the maqnetic tape 510. durinq forward tape feed, the 

video signals are recorded on the video track 511-Vl, 

and the audio signals are recorded on the audio track 

511-Al. 

Then, When the direction of the magnetic tape 

feed becomes relatively reversed by turning the mag­

netic tape 510 inside out, the video signals and the 

audio signals are recorded on the video track 5ll-V2 

and the audio track 511-Al, 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 reproducinq of the VHS method, 

but the audio signals for recording and reproducing to 

the linear track is increased in relative speed to im­

prove the recording and reproducing band of the audio 

signals. 

With this prior magnetic recording and reproduc­

ing apparatus, it is necessary to turn the maqiletic 

tape inside out when the direction of tape feed is 
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switched from the forward to the reverse and vice 

versa. Also it is impossible to switch the tape feed 

direction instantly. 

SUMMARY OF THE INVENTION 

With the foregoing prior art problems in view, 

following are objects of this invention: 

(1) to enable simultaneous monitoring real time 

siqnals (e.g., 6 fields/sec) with simple construction; 

(2) to enable high-speed dubbing; 

(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 increasinq the cost of 

production; 

(4) to enable a continuous and uniform track 

pattern durinq insert editinq, without adding any maq­

netic head: and 

(5) to enable instant switching from forward 

tape feed to reverse tape feed and vice versa and to 

keep siqna~s in high quality. 

According to a first aspect of the invention, 

there is provided a magnetic recording and reproducinq 

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 inteqer larger than 1) times as much as 
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the standard speed; the rotary drum having an outer 

periphery which is frictionally engageab~e with a mag­

netic tape in such a manner that the axis of rotation 

of the 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 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, 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 and scanning means for 

controlling the position of the magnetic head in such 

a manner that the magnetic head scans the same track 

while the ro~ary 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 rotation 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 needed for this 

1 
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The track followinq and scanninq means controls 

the position of the maqnetic head. This control is 

performed in such a manner that the magnetic head 

scans the common track in the period in which the 

rotary drum mak~s m rotations at a speed m times. 

·As a result, in the case of them-fold speed, 

recordinq and reproducinq can be repeated with respect 

to the common track in the period of m rotations, and 

so-called simultaneous monitorinq of more real-time 

signals, with simple construction. 

The track followinq a~d scanninq means may in­

clude means for supplyinq a track followinq signal, 

means for extracting a track following signal, and a 

followinq signal generating means. 

The track followinq signal supplying means sup~ 

plies a track following signal to the magnetic head. 

The track following signal extractinq means extracts a 

track followinq siqnal from the reproducinq signal. 

The following signal qeneratinq means generates a 

track following signal and supplies the signal to the 

track followinq signal supplying means. This genera­

tion occurs based on the result of discrimination of 

the next scanninq start position of the magnetic head 

based on the track following signal extracted by the 

track following signal extracting means. 
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If the magnetic head is moved dependinq on the 

applied voltaqe, a voltaqe havinq a value such that 

the scanninq start position of the maqnetic head is 

set at the position of the previously scanned track 

may 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 controlling 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 maqnetic head 

scans at·least one time for recordinq and then scans 

at least one time for reproducinq. 

Accordi~q to a second aspect of the invention, 

there is provided a magnetic recording and reproducinq 

apparatus comprisinq: 

(a) a rotary drum drivable at a rotational fre­

quency selected from a standard speed during self­

recordinq and -reproducing and a speed m (m stands for 

an integer larqer than 1) times as much as the stan­

dard speed during dubbing-recordinq dubbing­

reproducing, the rotary drum having an outer periphery 

which is frictionally engageable with a magnetic tape 
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in such a manner that the axis of rotation of the 

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 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, and 

so as to pick up a reproducing 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 magnetic 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 l/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 
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times, from a master deck and supply1nq the same 

recordinq siqnal to the maqnetic heads durinq dubbinq­

recordinq; and 

(q) a dubbinq output means for fetchinq the 

reproducinq signal, whose time axis is compressed by 

l/m times, from the magnetic heads and outputting the 

same reproducing signal to a slave deck. 

With this second arrangement, during self­

recording and self-reproducinq, the rotary drum is 

rotates at a standard speed, and one of m maqnetic 

heads records on and reproduces from the maqnetic 

tape. 

At that time, a siqnal with itsm time axis com­

pressed by l/m times is recorded on the magnetic tape. 

As a result, a signal including information, which is 

conventionally recorded on m tracks, is recorded in 

only one track~ For reproducing, it is necessary to 

release this compression. Accordinqly the time axis 

expandinq means expands the time axis of the reproduc­

inq signal by·m times. 

Durinq dubbinq recordinq and reproducing, the 

rotary drum is rotated at an m-fold speed, all of m 

maqnetic aheads are driven. As a result, recordinq 

and reproducinq can be performed at an m-fold speed. 

The target of dubbing reproducing here is a siq-

, 
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nal recorded on the magnetic tape, with its time axis 

compressed by m times. For example, for ~elf­

recording, a signal with its time axis compressed by 

the time axis compressing means and a signal taken by 

the dubbinq inputting means and recorded on the mag­

netic tape in the previous dubbing recording will be 

the target of dubbinq 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 l/m times) supplied from the apparatus is pro­

cessed, and typically, magnetic recording is per­

formed. Assuming that the slave deck has the above 

construction, a signal with its time axis compressed 

by l/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 axi~ compressed by l/m times. At that time, 

the signal with its time axis compressed by l/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 rate during 

self-recording and self-reproducing. 

Accordingly, with the second arrangement, dub­

bing can be performed at high speed. 

The drive for the magnetic head is controlled by 
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usinq, for example, a dubbinq synchronizinq means. 

ourinq dubbinq recordinq, this dubbinq synchronizinq 

means causes the maqnetic head to perform recordinq at 

the timinq with the synchronizinq siqnal from the 

master deck so as to be synchronized with the supply 

of the reproducinq signal from the master deck. our­

inq dubbinq reproducinq, a synchronizinq signal is 

supplied to the slave deck so as to synchronize the 

recording on the slave deck with the timinq of self­

reproducinq. 

Consequently, synchronous dubbing between the 

maste~ and slave decks is possible. 

Alternatively the drivinq for the magnetic head 

may be controlled by a tracking control means. This 

trackinq control means controls the trackinq of the 

maqnetic head in such a manner that adjacent tracks 

·,can be continuously scanned by the magnetic head. 
: ·::: '. 

According to a third aspect of the invention, 

there is provided a maqnetic recording and reproducing 

apparatus comprising: 

·(a) a rotary drum having an outer periphery 

which is frictionally engageable with a maqnetic tape 

in such a manner that the axis· of rotation of the 

rotary drum is disposed at a predetermined angle with 

respect to the moving direction of the maqnetic tape: 

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



number of magnetic heads di1~osed on the outer 

periphery 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, and 

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 smaller than m) number of tracks during one channel 

recording/reproducing of n channel record­

ing/reproducing for one cycle of information to be re­

corded. on the magnetic tape. 

With this third arrangement, 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 means. As a result, n-channel 

recording signals can be recorded on n tracks, or n­

channel reprodu~ing signals can be reproduced from n 

tracks. 

With the third arrangement, it is unnecessary to 

provide an additional magnetic head and signal pro-
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channel signal can be dealt with with simple construc­

tion. 

The apparatus may include a channel composing 

and separating means. This chan~el composing and 

separatinq means composes recordinq siqnals of the in­

dividual channels durinq recordinq, and separates 

reproducinq signals of the individual channels during 

reproducinq. 

Therefore, for example, n-channel recordinq sig­

nals can be distributed and recorded on n tracks dur-

inq recordinq, and reproduci~q siqnals to be 

reproduced from n tracks can be outputted as distrib­

uted to channels. 

Since the recordinq and reproducinq by the mag­

netic head is conducted.in units of tracks, recordinq 

and reproducinq throuqh a plurality of channels to be 

dealt with si~ltaneously, e.q., one channel for 

recordinq and another for reproducinq, can coexist. 

The channel composinq and separatinq means may 

include a tape speed control means, an identification 

code addinq means and an identification code separat-

inq means. 

The tape speed control means controls the speed 

of feed of the magnetic tape. The identification code 

addinq means adds to a recordinq siqnal an identifica- ' 
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tion code indicating the speed of feed of the magnetic 

tape and causes the magnetic head to record the iden­

tification code in a predetermined portion of the 

~rack on the magnetic tape durinq recordinq. The 

identification code separating means separates and 

detects an identification code from a reproducing sig­

nal and instructs the tape speed control means to con­

trol the feed speed of the magnetic tape to a tarqet 

feed speed durinq reproducinq. 

As a result, it is possible to use the space of 

the magnetic tape effectively, irrespective of the 

speed of feed of the tape. 

Preferably, the identification codes should.in­

clude those.indicating the feed speeds of the individ~ 

ual tapes, and those indicatinq that the magnetic tape 

is in a transitional position where the feed speed of 

the tape is being switched. Specifically, during the 

transitional period in which the feed speed of the 

magnetic tape is being switched by the tape speed con­

trol means, the identification code adding means adds 

to the recordinq siqnal the identification code of 

this content (i.e., the content different from that 

when the tape is being fed at a constant speed), and 

the resulting signal is recorded on the magnetic tape. 

The identification code separating means detects the 

identification codes during reproducing and instructs 



~ ; ........ '\oW'" 

.;·· 

49 
to chanqe the feed speed of the tape. 

As a result, it is possible to make shift be-

. tween n-channel recoding and reproducing and one­

channel recordinq and reproducing smoothly and reliab-

ly. 

n-Channel recordinq and reproducinq may be such 

that the timinq of supplying and takinq out the siq­

nals to and from the magnetic ahead depends on the 

channel. 

By providing a recording timing control means 

for supplying the recording siqnals to the maqnetic 

head at· a different timing for ever:y channel, a 

plurality_ of channels can ~e dealt with simultaneous­

ly, for example, one channel for· reproducing and an­

other channel for recording. 

According to a fourth aspect of the invention, 

there is provided a maqnetic recordinq and reproducinq 

apparatus comprisinq: 

(a) a rotary drum havinq an outer periphery 

which is frictionally engageable_with a magnetic tape 

in such a manner.that the axis of rotation of. the 

rotary drum is disposed at a predetermined angle with 

respect to the moving direction of the maqnetic tape1 

(b) m number of maqnetic heads disposed on the 

outer peripher:y of the rotary drum for performing 

scanning on the maqnetic tape so as to record on a 
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predetermined-width track on the magnetic tape a 

recording signa1 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; 

(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 determin­

ing, from the extracted pilot signal, a tracking posi­

tion to be scanned by the magnetic head for the next 

time; and 

(f) a tracking control means for controlling the 

scanning position of the magnetic head based on the 

decided tracking position. 

With this fourth arrangem•nt, 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 
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determined by a trackinq determininq means. Then the 

offset control means obtains, as an offset, a dif­

ference between the present trackinq position 

determined by the trackinq determininq means and the 

trackinq position stored in the storaqe means. 

It is thereby possible to detect an offset cc-­

curred by one scanninq so that the scanninq position 

can be controlled accurately. .-

Preferably, a pilot siqnal should occur depend­

inq on the drum rotation pulses synchronous with the 

rotation of the rotary drum. Usinq such method, ac­

curate control of the scanning_position can be 

achieved by a simple means. By using the qates 

operable by this drum rotation pulses, simultaneous 

supply of an offset can be achieved. 

Further, usinq a mixinq means for mixinq the 

reproducinq signal with the next recordinq siqnal and 

for supplyinq the resultinq siqnal to the magnetic 

head, so-called punch-in~and-out editinq can be real­

ized. 

Accordinq to a fifth aspect of the invention, 

there is provided a magnetic recordinq and reproducinq 

apparatus comprisinq: 

(a) a rotary drum havinq an outer periphery 

which is frictionally enqaqeable with a magnetic tape 

in such a manner that the axis of rotation of the 

; 
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rotary drum is disposed at a predetermined anqle with 

respect to the movinq direction of the magnetic tape; 

(b) a pair of magnetic heads disposed adjacent 

to each other on the outer periphery 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 recordinq signal to be applied during 

recording, and so as to pick up a reproducinq 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 reproducinq on one track per two tracks 

durinq forward recordinq 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 reproducinq. 

With this fifth arrangement, the direction of 

feed of the maqnetic tape is reciprocated and inverted 

by a tape feed direction control means. 

During forward recordinq, one track for every 

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

; 
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ly, by selectively drivinq the magnetic head, a half 

space is used for recording. 

Then durinq backward recordinq, a space other 

than the space used for recordinq during the forward 

recordinq is used_ for recordinq. Namely, recordinq is 

performed between the tracks formed by the forward 

recording. 

Durinq forward reproducing, by selectively driv­

ing the magnetic head, a half track is scanned for 

reproducing. 

·Then during backward ~eproducing, a track other 

than the track scanned for reproducing during the for­

ward reproducinq is scanned for reproducinq. Namely, 

reproducinq is performed between the tracks scanned by 

the maqnetic head durinq the forward reproducing. 

As a result, it is possible to make an in­

stantaneous shift from forward recording/reproducing 

to backward recording/reproducing, without forcing the 

user to reset the maqnetic tape as conventional. 

Also, adequate quality cannot be achieved. 

~e track designating means may includes a 

trackinq control means for controllinq the trackinq 

position of the maqnetic head and fixinq the scanninq 

direction of the maqnetic head which is now perf orminq 

recordinq and reproducinq, thus improvinq the quality. 

The tracking control means may includes a for-
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ward track detecting means, a trackinq storaqe, and a 

scanninq direction adjustinq means. 

The forward track detectinq means detects the 

position of the tarqet track of backward recordinq and 

backward reproducinq by one of the magnetic heads 

which is not performing recordinq and reproducing. 

The tracking storage stores the detected position of 

the track. The scanning direction adjusting means ad­

justs the scanninq direction of one of the magnetic 

heads which is associated with the backward recordinq 

and backward reproducinq 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 diqital record­

inq signals, and the latter converts diqital reproduc­

ing signals into analog reproducing siqnals. 

Using these 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 diqital signals can be recorded and 

reproduced on and from the maqnetic tape. 

Further, a time axis compressing means for· com­

pressing the time axis of the recording signal by l/m 

times, and a time axis expanding means for expanding 
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the time axis of the reproducinq signal by m times. 

Some of the foreqoing five arrangements need both of 

the two means, and also to the remaining arrangements, 

these two means are effective in recordinq all of in­

formation contained in the signals supplied from the 

exterior. 

In recordinq and reprod~cinq digital signal ac­

curately, the apparatus should preferably include 

means for encoding the digital recordinq signal for 

error correction, and means for decodinq the diqital 

reproducing signal for error correcting. 

FUrther, in recordinq and reproducing the diqi­

tal recordinq signal in code suitable for recording 

and reproducing on and from the magnetic tape, the ap-· 

paratus should preferably include means for encoding 

the diqital recording signal for recording, and means 

for decoding the diqital reproducing signal for 

recording. 

Finally, for using the mag~etic head commonly in 

recording and reproducing, the apparatus should 

preferably include a recording/reproducing switchinq 

means. 

The above and other advantages, features and ob­

jects of this invention will be manifest to those 

versed in the art upon making reference to the ·follow­

inq aetailed description and the accompanying drawings 
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in which several preferred embodiments incorporatinq 

the principles of this invention are shown by way of 

illustrative example~ 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diaqram showinq a magnetic 

recordinq and reproducing apparatus accordinq to a 

first embodiment of this invention; 

FIG. 2 is a diagram showing a track pattern on a 

magnetic tape in the first embodiment and also showinq 

the direction of movement of a magnetic head relative 

to the magnetic tape; 

FIG. 3 is a block diagram showing a maqnetic 

recordinq and reproducing apparatus according to a 

second embodiment; 

FIG. 4 is a diagram showing a track pattern on 

the maqnetic tape durinq self-recording and self­

reproducinq in the second embodiment; 

FIG. 5 is a diagram showing a track pattern on 

the maqnetic tape durinq dubbing in the second embodi-

ment; 

FIG. 6 is a diaqram showing the arranqement of 

magnetic heads in a maqnetic recordinq and reproducinq 

apparatus accordinq to a third embodiment; 

FIG. 7 is a diagram showing a track pattern on 

the magnetic tape in the third embodiment; 

FIG. 8 is a block diaqram showing a circuit con-
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struction accordinq to the third embodiment: 

FIG. 9 is a diagram showing the recording of a 

first channel and the reproducing of a second channel, 

of recordinq/reproducing of the magnetic heads in the 

third embodiment; 

FIG. 10 is a diagram showing the reproducinq of 
~(-. 

the first channel and the recordinq of the second 

channel, of the recordinq/reproducinq of the magnetic 

heads in the third embodiment; 

FIG. ll is a diaqram showinq data to be re­

corded/reproduced and the movement of the magnetic 

head durinq the recording of the first channel and the 

reproducing of the second channel in the third embodi-

ment; 

FIG. 12 is a block diaqram showinq a magnetic 

recordinq and reproducing apparatus accordinq to a 

fourth embodiment; 

FIG. 13 is a diaqram showing a track pattern on 

the maqnetic tape durinq one-channel recording and 

reproducing in the fourth embodiment; 

FIG. 14 is a diaqram showing a track pattern on 

the magnetic tape durinq two-channel recording and 

reproducinq .in the fourth embodiment; 

FIG. 15 is a diaqram showinq a track pattern 

when operation is shifted from one-channel recordinq 

and reproducinq to two-chann•l recordinq and reproduc-
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chanqe of feed speed of the maqnetic tape: 

FIG. 16 is a timinq diaqram showinq the opera­

tion when it is shifted from one-channel recordinq and 

reproducing to two-channel recording and reprod~cing 

in the fourth embodiment; 

FIG. 17 is a diagram showing a track pattern 

when operation is shifted from two-channel recording 

and reproducing to one-channel recording and reproduc­

inq in the fourth embodiment, and also showing the 

chanqe of feed speed of the magnetic tape; 

FIG. 18 is ~ timing diagram showinq the opera­

tion when it is shifted from two-channel recordinq and 

reproducing to one-channel recordinq 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 showinq data to be re­

corded/reproduced and the movement of the magnetic 

heads in the fifth embodiment; 

FIG. 21 is a block diaqram showing a magnetic 

recording and reproducing apparatus according to a 

sixth embodiment; 

FIG. 22 is a diagram showlng a track pattern on 

the magnetic tape durinq ordinary recording in the 

1 
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sixth embodiment; 

FIG. 23 is a diagram showing the arranqement and 

posture of the magnetic heads during recording on the 

magnetic tape in the sixth embodiment; 

FIG. 24 is a diagram showing the recording and 

reproducing during insert editing in the sixth embodi-

ment; 

FIG. 25 is a timinq diagram of servo signals in 

the sixth embodiment; 

FIG. 26 is a block diagram showing a magnetic 

recording and reproducing according to a seventh em­

bodiment; 

FIG. 27 is a diagram showing a track pattern on 

the magnetic tape durinq ordinary recording in the 

seventh embodiment: 

FIG. 28 is a diagram showing the arrangement 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 timinq diagram showing punch-in/out 

editinq in the eighth embodiment: 

FIG. 32 is a block diagram showing a magnetic 
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recordinq and reproducinq apparatus accordinq to a 

ninth embodiment: 

FIG. 33 is a diaqram showinq a track pattern on 

the m~qnetic tape when the maqnetic tape is fed in the 

forward direction in the ninth embodiment; 

FIG. 34 is a diaqram showinq a track pattern on 

the maqnetic tape when the maqnetic tape is fed in the 

backward or reverse direction in the ninth embodiment; 

FIG. ·35 is a diaqram showinq data to be recorded 

and the movement of the maqnetic heads when the maq­

netic tape is fed in the forward direction in the 

ninth ·embodiment; 

FIG. 36 is a diaqram showinq data to be recorded 

and the movement of the maqnetic heads when the mag­

netic tape is fed in the backward or reverse direction 

in the ninth embodiment; 

FIG. 37 is a diaqram showinq data to be 

reproduced and the movement of the maqnetic heads when 

the magnetic tape is fed in the forward direction in 

the ninth embodiment; 

FIG. 38 is a diaqram showinq data to be 

reproduced and the movement of the maqnetic heads when 

the magnetic tape is fed in the backward or reverse 

direction in the ninth embodiment; 

FIG. 39 is a diaqram showing a track pattern on 

the magnetic tape when the maqnetic tape is fed in the 
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forward direction accordinq to a tenth embodiment; 

FIG. '40 is a diagram showing track pattern when 

the magnetic tape is fed in the backward or reverse 

direction in the tenth embodiment; 

FIG. 41 is a block diagram showinq a magnetic 

recordinq and reproducing apparatus according to a 

first prior art; 

FIG. 42 is a plan view showinq an electric 

strain element supporting 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 apparatus according to a 

second prior 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 second prior art; 

FIG. 50 is a block diagram showing the manner in 
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which a master deck and a slave deck are connected 

when dubbing is performed by using the magnetic 

recording and reproducing apparatus of the second 

prior art: 

FIG. 51 is a diagram showing the arrangement of 

magnetic heads in a magnetic recording and reproducing 

apparatus according to a third prior art; 

FIG. 52 is a diagram showing a tr~ck 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 maqnetic 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 reproducing apparatus according to a 

fourth prior art: 

FIG. 56 is a diagram showing a track pattern on 

the maqnetic tape and the movement of the maqnetic 

heads in the fourth prior art: 

FIG. 57 is a diagram showing a waveform of the 

output voltage from the output terminal when the out­

put of a circulating frequency generator is fixed to 

f 1 : and 

FIG. 58 is a diagram showing a track pattern on 
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the magnetic tape in a magnetic recording and 

reproducing apparatus according'to a fifth prior art. 

DETAILED DESCRIPTION 

(1) First Embodiment 

FIG. l is a system diagram showing a digital 

signal recording and reproducing apparatus according 

to a first embodiment of this invention. 

In FIG. l,_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 

recording-side digital signal processing circuit 616-

1, the digital video signal is processed by encoding 

for error correction, compressing the time axis, 
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modulatinq and such. To the processed data, an ATF 

(Auto Track Followinq) siqnal, which was caused to oc­

cur ·by an ATF servo circuit 685 and which is to be 

used for the maqnetic heads to follow the track durinq 

scanninq, is added at an adder 686. A siqnal obtained 

as the result of this addinq is amplified by a record­

inq amplifier 642 and is then supplied, as recordinq 

data, to a recordinq/reproducinq chanqe-over switch 

633. At that time, the recordinq/reproducinq chanqe­

over switch 633 is normally .turned to R side. As a 

result, the recordinq data are recorded on the tape 

610 by the maqnetic head 601-1 or 601-2. 

·ourinq reproducinq, the_recordinq/reproducinq 

chanqe-over switch 633 is turned to P side. The siq­

nals read from the tape 610 by the maqnetic heads 601-

1, 601~2 are amplified by a reproducinq amplifier 643 

and are then inputted to the reproducinq-side diqital 

siqnal processinq circuit 616-2. 

At that time, only the ATF signal is taken out 

from the amplified repro~u9inq data by the ATF servo 

circuit 685. Usinq this signal, the ATF ser-Vo circuit 

685 controls the heads 601-1, 601-2 in such a manner 

that their scanninq positions do not deviate from the 

track. The reproducing-side digital signal processing 

circuit 616-2 performs processes such as by demodulat­

inq the reproducing data, expandinq the time axis and 



65 
encodinq for error correction. The processed data are 

converted into analog video signals by a digi­

tal/analog (hereinafter called 11 0/A") 656, and then 

the resulting analog data are outputted from an output 

terminal 687 via a reproducinq-side low-pass filter 

657. 

In increasinq the number of rotations of the 

drum to perform simultaneous monitoring, a sequence 

circuit 688 produces various kinds of clocks and con­

trol signals, accordinq to a siqnal indicatinq the si­

multaneous monitorinq mode, and supplies the control 

siqnals 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 diagram showing a recording track 

pattern of digital video siqnals on the tape 610. In 

FIG. 2, 6lla, 6llb, 611c, 611d desiqnate video tracks. 

In this. embodiment, the number of rotation of 

the drum durinq recordinq is 3600 rpm and the number 

of rotation of the drum durinq reproducing is 1800 

rpm. The reason why 1800 rpm was selected here for 

the number of rotation of the drum durinq reproducing 

is that for example, a publication entitled "TV Tech­

nique V•R 87 - 33 11 , ·vol. 11,.No. 24, pages 31-36 dis­

closes a digital video tape recorder of the NTSC com­

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

,. 
t 
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drum rotatable at 1800 rmp and that this invention is 

thought to be absolutely applicable to such a digital 

video tape recorder. In this case, a data rate is 

compressed to 32 Mbps. 

In this embodiment, to form a 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 makes one complete rotation, and 

reproduce the signal, as the rotary drum 602 makes the 

next complete rotation. 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 6lla on the magnetic tape 610. On this track 

6lla, a siqnal of one field with its time axis com­

pressed by l/~ 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 head 601-2, with a constant 

voltage applied to a support· member (i.e., bimorph 

plat~), 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 6llb. On this 

t 
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track 6llb, a signal of one field, with its time axis 

compressed by 1/2 times, is recorded by the magnetic 

head 601-2. 

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 siqnals, the videq tracks 

61la, 6llb 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, 6llb completely. At that time, the magnetic 

head 601-1 is oriented in the direction of the arrow 

693. In this case, the magnetic head 601-1, with a 

constant voltaqe 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 611a in the direction 

of a dotted arrow 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 to move 

the same in the direction of an arrow 696. As the 
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rotary drum 602 makes a half rotation for a subsequent 

1/120 second, the maqnetic head 601-2 scans the video 

track 611 in the direction of a dotted arrow 690b to 

read the recorded siqnal. 

Thus as the rotary drum 602 makes two complete 

rotations for 1/120 x 4 second = 1/30 second, the siq­

nals of two tracks (= two fields) are recorded and 

reproduced on and from the video tracks 6lla, 6llb, 

after which the ma_qnetic head 601-1 comes over to the 

position of a dotted arrow 690c. Then the same .. 

recordinq and reproducinq processes are repeated on 

and from the video tracks 6llc, 6lld and their sub­

sequent video tracks 6lla, 6llb. 

At that time, the dotted arrows 690a, 690b, 

690c, 690d in FIG. 2 represent respective references 

for scanninq durinq recordinq, and a constant voltaqe 

is applied to the maqnetic heads 601-1, 601-2 for con­

trollinq in such a manner that the maqnetic heads 601-

1, 601-2 comes to these positions when recordinq. 

By the foreqoinq actions, simultaneous monitor­

inq also for real time television siqnals can be 

achieved durinq recordinq. Assuminq that the number 

of rotations is 1800 rpm durinq ordinary reproducinq, 

the siqnals can be reproduced directly without con­

trollinq the movement of the magnetic heads. 

rn this embodiment, the number of rotations of 
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the drum durinq recordinq is two times (m = 2) larger 

than that during reproducinq. The number of rotations 

of the drum during recording is optional and should 

preferably be two or more times larqer than that dur­

inq reproducinq, qivinq the same result as this em­

bodiment. 

Further, in this embodiment, the number of maq­

netic heads is two. But the number, construction and 

arranqement of maqnetic heads may be selected at op­

tion. 

Moreover, in this embodiment, the recordinq siq­

nals are diqltal video siqnals. Alternatively the 

recordinq siqnals may be other diqital siqnals, quar­

anteeinq 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 larqer than that dur­

inq reproducinq, partly since a digital siqnal is re­

corded on a medium during at least one scanning of m 

times scanninqs, and partly since the recorded diqital 

siqnal is reproduced from the medium during at least 

one scanninq of m times scanninqs, it is possible to 

conduct simultaneous monitorinq also for real time 

signals during recording. 

(2) Second Embodiment 

FIG. 3 shows a diqital siqnal recordinq and 

1 
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ment. In FIG. J, a time compressinq circuit 797 com­

presses the time axis of A/D converted video signal 

data block by block, and a time expandinq circuit 798 

expands the time axis of video siqnal data block by 

block after decoded by a ratio reverse to the time 

axis compression ratio of the time compressinq circuit 

797. 

FIG. 4 shows a scanning pattern of maqnetic 

heads 701-1, 101-2 durinq self-recordinq and self­

reproducinq. Of tracks shown in FIG. 4, a track 799a 

is a track on which the maqnetic head 701-1 scans dur­

inq the first complete rotation of the rotary drum 702 

to do recordinq and reproducinq, a track 799b is a 

track on which the magnetic head 701-2 scans durinq 

the same period not to do either recordinq or 

reproducinq, a track 799c is a track on which the maq­

netic head 701-1 scans durinq the second rotation of 

the rotary drum 702 to do recordinq and reproducinq, 

and a track 799d is a track on which the maqnetic head 

701-2 scans durinq the same period not to do either 

recording or reproducing. 

FIG. 5 shows a scanning p~ttern of the maqnetic 

heads 701-1, 701-2 durinq dubbinq. Of tracks shown in 

FIG. 5, a track is a track on which the maqnetic head 

701-1 scans durinq the first complet~ rotation of the 
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rotary drum 702 to do recordinq and reproducinq, a 

track aoob is a track on which the maqnetic head 701-2 

scans durinq the same period not to do either record­

inq or reproducinq, a track aooc is a track on which 

the maqnetic head 701-l scans durinq the second rota­

tion of the rotary drum 702 to do recordinq and 

reproducinq, and a track aood is a track on which the 

maqnetic head 701-2 scans durinq the same period to do 

recordinq and reproducing. 

In operation, durinq self-recordinq and self­

reproducinq, the rotary drum 702 is controlled by a 

mechanism control circuit 714 so as to make two rota-

tions during the period of one frame of the video siq­

nal. Therefore, the pattern of the tracks on which 

the maqnetic heads 101-1, 701-2 scan is such as shown 

in FIG. 4. 

Durinq recording, the recording video data 

sampled by an ~/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 compresse~, block by block, by 1/2 

or less times. This block data are encoded by givinq 

error detection data D whose content is similar to 

that shown in FIG. 47, horizontal parity data PH and 

vertical parity data Pvi by an encoder 752, and are 

further encode~, for recordinq, by modulator 753 via a 
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cnanqe-over switch 758. After this encodinq for 

recordinq, the block data are intermittent signals 

which are recorded on the tracks 799a, 799c, which are 

shown in solid lines in FIG. 4, via a recordinq head 

amplifier 742 by the maqnetic head 101-1. 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 durinq two rotations of 

the rotary drum 702. 

Durinq reproducinq, the magnetic head 701-l 

scans the tracks 799a, 799c with the magnetic tape 

being fed at the same feed speed as that during 

recording and with the rotary drUm 702 being driven at 

the same rate of rotation as that during recording. 

The thus reproduced signal is decoded, for recording, 

via a head amplifier 743 by a demodulator 753 in the 

same manner as in the prior 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 parity and vertical parity. 

The decoded 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 data. Then the data 

are·analoqized by a D/A converter 756 and are band-
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restricted by an LPF 757, thereby becominq a reproduc-

ing video signal. 

The mode of operation during dubbing will now be 

described. The master deck and the slave deck are in-

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

ner that the rotary drum make two rotations during the 

period of one frame of the video signal. At the same 

time, upon receipt of a switching signal instructinq 

the dubbinq mode, the mechanical control circuit con­

trols the feed speed of the maqnetic 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. s. Specifically, dur­

inq the period of one frame of the video siqnal, each 

of the rotary drums of the two decks makes one rota­

tion. Durinq the first rotation of the rotary drum, 

one of the magnetic head• 701-1, for example, scans 

the track sooa, and the other maqnetic head 101-2, for 

example, scans the track soob. During the second 

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

scans the track aooc, and the magnetic head 701-2 

scans the track 800d. As a result, the reproducing 
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signal will be reproducing data which are a succession 

of block data. In the master deck, the reproducing 

data are demodulated by the demodulator and are 

decoded by the decoder, whereupon the video signal 

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 are recorded on two tracks during 

every rotation of the rotary drum by scanning the 

tracks in the same manner as in the master deck. 

Since recording is performed by reproducing the block 

data ~u~cessively, it is possible to perform dubbing 

at a data rate two times larger than that during self­

recording and self-reproducinq. 

The reproducing of the magnetic tape dubbed at 

high speed by the foregoing operation is performed at 

a tape feed speed which is a half of that durinq dub­

binq. since the tape feed speed,during dubbing is two 

times larqer 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 trackinq servo us.inq 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 

.. 
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the time axis of the reproducinq data is expanded by 

two times durinq reproducinq. More particµlarly, dur­

inq dubbinq reproducinq, the data whose time axis com­

pressed by l/2 times are reproduced by a pair of maq­

netic heads to become a continuous siqnal by increas-

inq the feed speed of the maqnetic tape by two times. 

ourinq dubbinq recordinq, recordinq 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 recordinq data of one field period on n 

tracks, it is preferable to determine the rate of com­

pressinq the time axis to- l/n1 the rate of expandinq 

the time axis, n times1 and the feed speed of the 

tape, n times. 

In this embodiment, the siqnals to be processed 

are video signals. Alte~atively, the siqnals to be 

processed may be audio siqnals, or may be other sig­

nals havinq a different periodicity for helical scan­

ninq recordinq. 

Accordinq to this embodiment, high-speed dubbinq 

can be realized. 

(3) Third Embodiment 

FIG. 6 shows the arranqement of maqnetic heads 

in a maqnetic recordinq and reproducinq apparatus ac­

cordinq to a third embodiment. FIG. 7 shows a track 

pattern in which signals are recorded on a maqnetic 
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tape by the maqnetic heads. 

In FIG. 6, the first and second magnetic heads 

801-1, 801-2 are disposed on the peripheral surface of 

a rotary drum 802 and are angularly spaced from each 

other by 1ao•. 

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 durinq the first rotation of 

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

the second maqnetic head 801-2 scans during first 

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

track on which the first maqnetic head 801-1 scans 

during the second rotation of the rotary drum 802, and 

a track 811-4 is a track on which the second magnetic 

head 801-2 scans during the second rotation of the 

rotary drum 802. 

FIG. 8 is a block diaqram showing a siqnal pro­

cessing system in which when the magnetic heads are 

arranged as shown in FIG. 6 and when the tracks are 

formed in the pattern shown in FIG. 7, two-channel 

video siqnals can be reproduced while digitally re-

corded on the tracks. 

A reproducing head amplifier 843 amplifies 

reproducing siqnals from the magnetic heads 801-1, 

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

the manner reverse to the encodinq, for recordinq, by 
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a modulator 853. A decoder 855 performs error correc-

tion and detection by decoding the data to which error 

corr~cting codes were added by an encoder 852. A 

memory 901 is used in decoding by the decoder 855. A 

D/A converter 856 analogizes the reproducing video 

data in which errors have been corrected. 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 and 

second channels are inputted to the respective input 

terminals 884-1, 884-2 during re9ording. 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 signals 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 head 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 
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level. Each of the hatched portions on a line, which 

show the posture of the individual magnetic head 801-

1, 801-2, represents a magnetic tape tracing period. 

FIG. 11 shows data to be recorded/reproduced and 

the movement of 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 

represented by W-DATAi (i = o, 1, ••• )1 and the 

recording compressed data obtained by compressing the 

time axis of the recording data are represented by WDi 

(i = 1, o, ••• ). Likewise, the reproducing compressed 

data obtained by reproducing the second channel data 

are represented by R-DATAi (i = 1, 2, ••• )1 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 maqnetic heads 801-1, 801~2 is supported with 

an angular space by 180°, is rotated at a rotational 

frequency tw~ times higher than conv~ntional, and the 

magnetic tape 810 is fed at a speed two times higher 
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than conventional. On the maqnetic tape 810, four 

tracks are thereby formed/scanned durinq two rotations 

of the rotary drum 802. The rotary drum 802, which 

rotates at a speed two times higher than c·onventional, 

makes two rotations durinq the period needed for one 

rotation of the rotary drum in the prior art. There­

fore, tracks are formed/scanned at the same speed as 

conventional. Durinq the first rotation of the rotary 

drum 802, the first magnetic head 801-1 scans the 

track 811-1, and.the second maqnetic head 801-2 scans 

the track 811-2. 

·During the next rotation of the rotary drum 802, 

the first magnetic head 801-i scans track 811-3, and 

the second maqnetic head 801-2 scans the track 811-4. 

In these four tracks, the tracks s11-1, 811-3 

are associated with one channel, and the tracks 811-2, 

811-4 are associated with the other channel. 

The mode of operation in which recordinq of one 

channel and reproducinq of the other channel are per­

formed simultaneously will now be described with 

reference to FIG. 8. 

Firstly, in the recordinq signal processinq sys­

tem, the video signal changeover switch 902 is 

operable in response to the inputtinq of the video 

siqnal chanqeover siqnal. As a result, the input ter­

minal 884-1 of the first channel video siqnal or the 

.. 
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input terminal 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 likewise the prior 

art of FIG. 53 and is then digitized by the A/D con­

verter 851. The digitized video siqnal 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 magnetic tape 810. Further, the.signal 

encoded for recording is recorded by the first mag­

netic head 801-1 or the 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 siqnal processinq system, the 

reproducing signal reproduced from the first maqnetic 

head 801-1 or the secon~ magnetic head 801-2 is 

decoded, for recording, by the demodulator 854 via the 

head changeover switch 833. Using the memory 901, er­

ror correction, detection and interpolation 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 

l 
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by the LPF 857. At that time, by the action of the 

video signal changeover switch 902, the output termi~ 

nal 887-l of the first channel video signal or the 

output terminal 887-2 of the second channel video sig­

nal is selected, and the reproducing video signal is 

outputted to the selected output terminal. 

Here, to the head changeover switch 833, the 

head changeover signal such as shown in FIGS. 9 and 10. 

is supplied. Thereby, 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, recordinq at the high level of the 

head changeover siqnal or reproducinq 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 reproducinq the second channel by the second 

magnetic head 801-2. FIG. 10 shows a head changeover 

signal in reproducinq the first channel by the first 

magnetic head 801-1 and in recording the second chan­

nel by the s_econd magnetic head 801-2. 

Here, the case in which recording of the first 

channel video signal and reproducinq of the second 

channel video signal are performed simultaneously will 

be described. In FIG. 11, the first channel data 
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diqitized by the A/D converter 851 are recordinq data 

divided into blocks W-DATAl, w-OATA2 ••• , for example, 

in units of fields. 

The recordinq data are encoded by addinq an er­

ror correctinq code by the encoder 852 and are time­

compressed simultaneously, thus becominq recordinq 

compressed data woo, WDl, WD2, •••• 

Then, as the result of chanqeover of the head 

chanqeover switch 833 by the head chanqeover siqnal, 

the recordinq compressed data are recorded on the 

tracks 811-1, 811-3 while the first maqnetic head 801-

1 is scanninq the maqnetic tape 810. 

Meanwhile, in synchronism with the termination 

of scanninq of the maqnetic tape 810 by the first maq-· 

netic head 801-1, the head chanqeover switch 833 is 

switched to the side of the reproducinq head amplifier 

by the head chanqeover siqnal. Until the head chanqe­

over switch 833 is switched aqain, namely, until the 

second maqnetic head 801-2 scans the track 811-2 or 

811-4 on the maqnetic tape 810 completely, the second 

maqnetic head 801-2 reproduces the tracks 811-2, 811-4 

on which the second channel video siqnal is recorded. 

This reproducinq siqnal, which is time-compressed dur­

inq recordinq, is reproduced as reproducinq compressed 

data RDl, RD2, . . . . 
Subsequently, the reproducinq compressed data 
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are decoded by the decoder 855 to correct the error 

and are time-expanded simultaneously, thus becominq 

reproducinq data divided into blocks R-DATAO, R-DATAl, 

••• ·, in units of fields. The reproducing data are 

analoqized by the D/A converter 856 and are reproduced 

and outputted as the second channel video signal. 

As mentioned above, durinq the period one of the 

magnetic heads 801-1, 801-2 scans the maqnetic tape 

810 two times as the rotary drum 802 makes two rota­

tions durinq the period of one frame of the vid~o siq­

nal, the data of one frame video siqnal of one channel 

are time-compressed and recorded for every field. As 

a result, recordinq one channel and reproducing the 

other channel can be performed 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, qivinq the same result 

as this embodiment. 

Further, in 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 one 

field plus an integral number of frames. The number 
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of tracks on and from which one cycle of information 

is to be recorded and reproduced should 'not be limited 

to any specific number. 

A~ mentioned above, since rotary drum 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 construction for only one channel, 

it is possible to record one channel and, at the 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") signal to be recorded on one 

track. An ID detecting circuit 1104 separates an ID 

signal from reproducing video signal data. A time ex­

panding circuit 1098 expands the time axis of every 
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block of data after decoded at the same rate as that 

of the time axis compression by a time compressinq 

circuit 1097. A mechanism control circuit 1014 con­

trols the feed speed of the tape. A recordinq and 

reproducinq mode chanqeover siqnal is a siqnal for 

switchinq the mode from the recordinq mode to the 

reproducinq mode and vice versa. The ID detectinq 

circuit 1104 produces a siqnal process chanqeover siq­

nal by the detected ID siqnal to chanqeover the siqnal 

processinq system by this siqnal process chanqeover 

siqnal. Further, the ID detecting circuit 1104 pro­

duces a mechanism changeover siqnal by the detected ID 

siqnal and supplies the same siqnal to the mechanism 

control circuit 1014 to chanqeover the feed speed of 

the maqnetic tape. 

FIG. 13 shows a track pattern durinq one-channel 

recordinq and reproducinq mode in this embodiment. 

The track 1011-1 is a track on which a magnetic head 

1001-1 records durinq the first rotation of a rotary 

drum 1002, a track 1011-2 is a track on which a maq­

netic head 1001-2 scans durinq the first rotation of 

the rotary drum 1002, a track 1011-3 is a track on 

which the maqnetic 1001-1 records durinq the second 

rotation of the rotary drum 1002, and a track 1011-4 

is a track the maqnetic head 1001-2 scans durinq the 

second rotation of the rotary drum 1011-4. 
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FIG. 14 shows a track pattern durinq two-channel 

recordinq and reproducing mode. 

FIG. 15 is a diagram showing a track pattern 

when operation is shifted from one-channel recordinq 

and reproducing to two-channel recordinq and reproduc­

inq, and also showing the change of feed speed of the 

maqnetic tape. A track 1011-5 is scanned soon after 

switchinq_the feed speed of the tape, and a track 

1011-6 on which recordinq and reproducinq are per­

formed during the period of switchinq the feed.speed 

of the tape. 

FIG. 16 is a timinq diagram showinq the opera­

tion when it is shifted from one-channel recordinq and 

reproducinq to two-channel recordinq and reproducing. 

The scanninq periods of the individual magnetic heads 

1001-1, 1001-2 is represented.by hatched portions. 

The data of each channel to be recorded and reproduced 

are represented by a box riqht under the individual 

hatched portion. The ID signals to be recorded and 

detected ~re designated by A, B and c. The recording 

and reproducinq mode chanqeover siqnal corresponds at 

the low level to one-channel recordinq and reproducinq 

mode and at the hiqh level to two-channel recordinq 

and reproducinq mode. A feed speed chanqeover signal 

corresponds at the low level to an ordinary speed and 

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

• 
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shown in FIG. 16 are the feed speed of the mag-

netic tape, the feed speed changeover completion sig­

nal and the signal processinq system changeover sig­

nal. The siqnal processinq system changeover signal. 

The siqnal processing system chanqeover siqnai cor­

responds at the low level to one-channel recordinq and 

reproducinq and at the high level to two-channel 

recordinq and reproducinq. 

FIG. 17 is, reverse to FIG. 15, a diagram show­

inq a track pattern when operation is shifted from 

two-channel recording and reproducinq to one-channel 

recordinq and reproducing, and also showinq the chanqe 

of feed speed of the maqnetic tape. 

FIG. 18 is, reverse to FIG. 16, a timinq diagram 

showinq the operation when it is shifted from two­

channel recordinq and reproducinq to one-channel 

recordinq and reproducinq. 

In operation, a pair of magnetic heads 1001-1, 

1001-2 are supported on the peripheral surface of the 

rotary drum 1002 and are anqularly spaced from each 

other by iso•. Durinq two-channel recordinq and 

reproducinq in this embodiment, the rotary drum 1002 

is rotated at a speed two times hiqher than conven­

tional. 

Therefore, durinq the period needed for two 

rotations of the rotary drum 1002, the four tracks 

.. 
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1011-1 through 1011-4 shown ~n FIG. 14 are 

formed/scanned. Specifically, within the time needed 

for one rotation of the prior art rotary drum (within 

th.e 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 scans the track 1011-1, and the :magnetic head 

1001-2 scans the track 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 siqnal 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 compressed, 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, using the memory 1038. 

And the same data are composed with an ID signal from 

the ID generating circuit 1103. The composed data are 
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further encoded, for recordinq, by the modulator 1053. 

The recordinq data here are intermittent data 

for every period of one field and are recorded on the 

tracks 1011-1, 1011-3 of FIG. 13 via the recordinq 

amplifier 1042. Therefore, only durinq the scanninq 

period of the maqnetic head 1001-1, recordinq on the 

maqnetic tape 1010 is performed, and durinq the scan­

ninq perio~ Of the maqnetic head 1001-2, no recordinq 

is performed. 

Durinq reproducinq, the data to be reproduced 

durinq the scanninq period of the magnetic head 1001-l 

decod~d, for recordinq, by a decoder 1054 via a 

reproducinq head amplifier i~43. An ID detectinq cir­

cuit 1104 separates ID siqnal and reproducinq video 

siqnal data composed durinq recordinq. The separated 

reproducinq video data are error-corrected, error­

detected and interpolated by an decoder 1055, usinq 

the memory 1011. 

The time expandinq circuit 1098 expands the time 

axis of the reproducinq video data at the same rate as 

the time axis compression by the time compressinq cir­

cuit 1097 durinq recordinq. Hera the reproducinq 

video data, in· the form of a succession of blocks, are 

converted into an analoq signal by a D/A converter 

1056-1 and are band-restricted by an LPP 1057-1. Thus 

a first channel reproducing video signal has bean ob-
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The two-channel recording and reproducing mode 

in which the first and second channels are recorded 

and reproduced simultaneously. In this mode, the mag­

netic tape 1010 is fed at a speed two times higher 

than that of the one-channel recording and reproducing 

mode. 

Therefore, likewise during the one•channel 

recording and reproducing, four tracks of the magnetic 

tape 1010 are scanned durinq two rotations of .the 

rotary drum 1002. However, in this mode, the individ­

ual tracks do not overlap one another to form a track 

pattern shown in FIG. 14. 

Durinq recordinq, the maqnetic heads 1001-1, 

1001-2 record four tracks within the period of one 

frame. In the signal processinq system, the first and 

second channel recording videQ signals are band­

restricted by the respective LPFs 1050-1, 1050-2. The 

band-restricted.siqnals are diqitized respectively by 

A/D converters 1051-1, 1051-2 and are time-compressed 

by the time compressinq circuit 1097. 

This time compressio~ 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. The 

successive data are encoded, for error correction, by 
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an encoder 1052 and are encoded, for recordinq, by a 

modulator 1053 after composed with IO siqnals. The 

data encoded for recordinq are recorded on the maq­

netic tape 1010 via·a recordinq head amplifier 1042 

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

maqnetic head 1001-1 records first channel recordinq 

data, and the maqnetic 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-channel reproducing mode, 

decoding by a demodulator 1054 for recordinq, ID 

detection by an ID detecting circuit 1104, error cor­

rection by a decoder 1055, and interpolation. Fur­

ther, in the time expandinq circuit 1098, the 

reproducinq data of two channels are separated for 

every block and are respectively time-expanded, thus 

obtaininq the ~eproducing video data of the first and 

second channels. 

The reproducing video data of the individual 

channels are converted into analoq siqnals 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, first and second channel reproducinq video 

signals have been obtained. 

As mentioned above, in the one-channel recording 
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and reproducing mode, signal processing after time 

' 

compression during recording until time expansion dur-

ing reproducing is intermittent processing of com­

pressed data of one channel. In the two-channel 

recording and reproducing mode, the compressed data of 

two channels are successively processed. 

An ID signal to be added at an ID qeneratinq 

circuit 1103 includes data which discriminate these 

two kinds o·f recordinq and reproducinq modes. The 

data are recorded on the magnetic tape as ID signals 

durinq recordinq of each mode. 

·Here, for example, the ID siqnal is recorded at 

two positions on opposite end of the track as A in the 

one-channel recordinq and reproducing mode and as B in 

the two-channel recordinq and reproducinq mode. 

The case in which one of one-channel and two-

channel recordinq and reproducing modes is switched to 

the other •ode during operation in the former mode. 

Firstly, the case in which the one-channel 

recordinq and reproducing mode is switched to the two­

channel recording and reproducing mode durinq opera­

tion in the first mode. When a recording and 

reproducing mode chanqeover siqnal is generated during 

recordinq of one channel, the mechanism control cir­

cuit 1014 changeovers, in response to this siqnal, the 

feed speed of the magnetic tape from a one-fold speed 
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to a two-fold speed. However, because of fol-

lowability of the motor, the feed speed of the mag-

netic tape 1010 cannot be instantaneously increased to 

a two-fold speed. For this reason, when the feed 

speed of the magnetic tape is detected as 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 needed 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 period. Further, to detect 

the feed speed switching period reliably, c is also 

recorded on an ID signai on the trai1ing end of the 

track 1011-5 right before switching the feed speed of 

the magnetic 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 end of the succeed­

ing track formed as the magnetic head 1011-1 scans. 

At the timing of switching from the magnetic head 

1001-l to the magnetic head 1001-2, the feed speed of 
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e magnetic tape is started switching. The the me-
' 

chanism control circuit 1014 is detected that the tape 

is being fed at a two-fold speed, whereupon the signal 

processing system will be shifted to the two-channel 

recording mode at the timing of switching from the 

magnetic head 1001-2 to the m~gnetic head 1001-1. 

For reproducing 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 signal c by the ID detecting circuit 

1104, both the feed speed of the magnetic tape and the 

signal processing system are switched to the two­

channel reproducing mode at the same timing as that 

durinq recording. 

Then, the case in which the two-channel record­

ing and reproducing mode is switched to the one­

channel record~ng and reproducing·mode during opera­

tion in the former mode will be described. During 

recording, in response to the recording and reproduc­

ing mode changeover signal, the mechanism 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, 

.. 
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the two-channel recordinq mode is switched to the one-· 

channel recordinq mode. The resultinq recordinq track 

pattern is shown in FIG. 17. The ID signal here also 

will be ~eqarded as c at the trailinq end of the track · 

1011-6 during·the feed speed switching and of the 

track 1011-5 right before the feed speed switching is 

started. 

In operation, as shown in FIG. 18, during 

recording; when the recordinq and reproducing mode 

changeover signal rises, an ID siqnal·at the tra-ilinq 

end of the succeedinq track to be recorded by scanning 

by the magnetic head 1001-1 will be recorded as c. At 

the timing of switching from the maqnetic head 1001-1 

to the magnetic ahead 1001-2, switching the feed speed 

of the maqnetic tape will be started, at which time 

the signal processing system is the one-channel 

recording mode. 

For reproducing, when the recording and 

reproducing mode changeorver siqnal rises during two­

channel reproducing, or when the change of the ID sig­

nal from B to c is detected, both the feed speed of 

the magnetic tape and the signal processing system 

will be switched to the one-channel reproducing mode 

at the same timing as that during recording. 

In this embodiment, the ID siqnal is recorded on 

a helical track. The ID siqnal may be recorded and 
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reproduced on and from a linear track. 

Further, in 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 one 

field plus an integral nlimber 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. 

As mentioned above, partly since the rotary drum 

makes two or more rotations durinq 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 recordinq 

and reproducinq mode to two-channel recordinq and 

reproducinq mode and vice versa even while the maq­

netic tape is beinq fed. 

(5) Fifth Embodiment 

FIG. 19 shows a recordinq·siqnal processinq sys­

tem accordinq to a fifth embodiment. This recording 

signal processing system diqitally records two-channel 

video siqnals simultaneously. An encoder 1252 is 

operable at a hiqher rate than conventional. A buffer 

memory 1238 is capable of writing and readinq at hiqh 

rate to perform hiqh-speed encoding •. Responsive to 

this, a modulator 1253 also is capable of ~ncodinq at 



97 
a hiqher rate than conventional. Also a head 

amplifier 1242 covers a higher band than conventional • 

. Further, a buffer memory 1305 is used for synchroniz­

inq two-channel video diqital data. 

FIG. 20 shows the data distribution to be re­

corded/reproduced and the movement of the maqnetic 

heads. The data DATAl-1, DATA2-1, ••• represent the 

recordinq data to be outputted from the modulator 

1253. Further, each of the hatched portions on a 

line, which indicate the movement of each maqnetic 

head, represents a period of tracinq the maqnetic 

tape. 

In operation, A pair of magnetic heads 1201-1, 

1201-2 are supported on the peripheral surface of a 

rotary drum i2·02 and are angularly spaced from each 

other by iso•. When the rotary drwa 1202 is rotated 

at a speed two times higher than conventional and the 

maqnetic 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 band-restricted by the respective LPFs 1250-

l, 1250-2 and are diqitized by the respective A/D con­

verters 1251-1, 1251-2. Of these two•channel video 

data, the second channel video data ~re shifted by 1/2 

field by the buffer memory 1305. As a result, the 
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precedinq first channel data are encoded prior to the 

' remaininq data by the encoder 1252. However, encodinq 

here is· performed at a processinq rate two or more 

times hiqher than conventional by a buff er memory 

1238. Therefore, partly since the period of time 

needed for encodinq data of one frame of the precedinq 

channel requires only a 1/2 field period, and partly 

since encodinq 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 the latter 

should be associated with 1/2 field. The diqital data 

of one f i"eld of hiqh data rate includinq both channels 

are encoded, for recordinq, at hiqh speed, by the 

modulator 1253. 

The recordinq data arranqement will therefore be 

such as shown in FIG. 20. Specifically, durinq 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 maqnetic head 1201-1, and then the 

data of one field of the second channel DATA2-l are 

recorded on a track 1-B by the maqnetic head 1201-2. 

Durinq the second rotation of the rotary drum 1202, 

the data of one succeedinq field of the first channel 

DATAl-2 are recorded on a track 2-A by the maqnetic 

head 1201-1, and then the data of one succeedinq field 

of the second channel DATA2-2 are recorded on a track 

, 
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2-B by the maqnetic head 1201-2. Therefore, the maq-

netic -head 12oi-1 records the first channel, while the 

maqnetic head 1201-2 records the second channel. 

Thus within one field period, the data of one 

field of both channels can be recorded simultaneously. 

Also durinq recordinq, by separating rows of data for 

individual channels, it is possible to reproduce both 

channels. 

As mentioned above, accordinq to this eml>odi­

ment, by rotatinq the rotary drum 1202 at a speed two 

or more hiqher than conventional, record­

inq/reproducinq of information of two channels is pos­

sible by a pair of maqnetic heads 1201-1, 1201-2 

anqularly spaced from each other by iao•. Further, 

since the encoder 1252 and the modulator 1253 can be 

composed only elements of one channel, only a few mod­

ifications are necessary to manufacture from the 

startinq one-channel maqnetic recording and reproduc­

inq apparatus, thus realizing a two-channel maqnetic 

recording and reproducing apparatus inexpensively. 

In this embodiment, the first channel is re­

corded by the maqnetic head 1201-1, and the second 

channel is recorded by the maqnetic 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 
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second channel may be recorded durinq the second rota-

tion of the rotary drum 1202. 

Further, in 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 one 

field plus an inteqral number of frames. The number 

of tracks on and from which one cycle of inf orl;llation 

is to be recorded and reproduced should not be limited 

to any specific number. Assuminq that 2N or more 

tracks are scanned durinq the period of one cycle 

scanning of the first information and that the first 

information and the second information are re-

corded/reproduced simultaneously, it is possible to 

record/reproduce two video siqnals simultaneously in 

two channels, without adding any maqnetic head and in­

creasing the size of the circuit. Accordinqly a two­

channel maqnetic recording and reproducinq apparatus 

can be achieved with low cost. 

(6) Sixth Embodiment 

FIG. 21 shows a diqital recording and reproduc­

ing apparatus accordinq to a sixth embodiment. 

As shown in FIG. ·21, the apparatus comprises a 

servo pilot siqnal qeneratinq circuit 1507, a record­

inq/reproducinq chanqeover switch 1433, two-channel 

magnetic heads 1401-1, 1401-2 havinq different 
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azimuthal angles, and a tracking actuator 1506 for 

moving the magnetic heads 1401-1, 1401-2 per~ 

pendicul~rly to a sloping track. 

The mode of operation will now be described with 

reference 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 video•audio signal-inputted from an input terminal 

1463, with using as a trigger a drum rotation pulse 

{here 60 Hz) of FIG. 25 inputted from an input termi-
"O 

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 Fl, F2 and F3, F4 are 

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 amplifier 1442, a 

changeover switch 1433 and a rotary transformer (not 

shown) and is then recorded on the magnetic heads 

1401-1, 1401-2. 

The magnetic heads of FIG. 21 are two-channel 

heads adjustably movable by the trackinq_actuator 

1506. During ordinary recording, the tracking ac-
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tuator 1506 is fixed in position. Thus the tracks are 

recorded in a pattern such as shown in FIGS. 23 and 

24. FIG. 23 is a diaqram showinq such track pattern, 

and FIG. 24 ~hows the tracks beinq recorded. 

As shown in FIG. 24, the two maqnetic heads 

1401-1, 1401-2 are different in azimuth anqle from 

each other and have a slightly larger width than the 

track width. 

The thus recorded magnetic tape is insert edited 

in the followinq manner. 

First, the rotary drum makes two rotations dur­

inq 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 durinq the first 

rotation. Here reproducinq servo is provided by usinq 

the reproducinq siqnal of the maqnetic head 1401-2, 

which is inputted to a trackinq error siqnal detecting 

circuit 1508 via the chanqeover switch 1433 and the 

reproducinq amplifier 1443. The trackinq error siqnal 

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 siqnal such as shown in FIG. 25 is 

issued from the trackinq servo circuit 1414 to ~rive a 

trackinq actuator via a slip rinq (not shown) so that 

the maqnetic head follows a track curve. 
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Durinq the second rotation, recordinq is per-

' 

formed on two tracks in the followinq manner. Since 

the tape feed is performed durinq the reproducinq mode 

and hence is constant. . If a drivtnq voltaqe generated 

one rotation ago in the tracking servo circuit 1414 is 

qenerated again and recorded, a track pattern is suc­

cessive and uniform, having a track curve similar to 

the reproducing track. 

The maqnetic heads in recordinq and reproducinq 

and a track patter are shown in FIG. 24. Since· opera­

tion qoes in the reproducinq mode until it enters in­

sert editinq, the pattern in which data are recorded 

by the maqnetic head 1401-1 will be reproduced by the 

magnetic head 1401-2. In this case, since the two 

magnetic heads have different azimuthal anqles ·but the 

pilot siqnal is a low frequency siqnal, adequate sig­

nal level can be achieved. 

In the insert portions, recordinq is performed 

by the maqnetic heads 1401-1, 1401-2, which are 

represented by hatching, durinq the second rotation of 

the precedinq cycle as shown in FIG. 24, and reproduc­

inq is performed durinq the first rotation of the next 

cycle. In this case, althouqh the recordinq pattern 

of the magnetic head 1401-1 has a slightly small width 

in the area to be reproduced by the maqnetic head 

1401-2, there would be no adverse influ~nce as the 
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pilot signal has a low frequency. Further, a head-

side (1401-2) part of the signal reproduced by the 

magnetic head 1401-2 reproduces the recording pattern 

after insert editing; but, a pattern before insert_ 

editing is reproduced from the side opposite to the 

maqnetic head 1401-1. With maqnetic heads of three or 

more channels, it is possible to reproduce a pattern 

completely before insert editing. 

In this embodiment, (2 channels X 1) magnetic 

heads are used. Alternatively the number of channels 

of the magnetic head·may be any_other than 2. 

Further, in this embodiment, N tracks are 

scanned.two times during one cycle. The number of 

scanning actions to be repeated may be 2 or more; one 

of them may be assigned for recording. 

In addition, the magnetic heads used in this em­

bodiment are movable. The magnetic heads may be 

fixed. 

In qeneral, partly since a signal of at least 

one track is reproduced during one cycle and a signal. 

of N tracks is recorded durinq one cycle, it is pos­

sible to perform insert editinq such that a track pat-

tern is successive and uniform. 

(7) Seventh Embodiment 

FIG. 26 shows a magnetic recordinq and reproduc­

ing apparatus according to a seventh embodiment, which 
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is similar to the sixth embodiment but additionally 

includes an offset memory circ~it 1709, a gate circuit 

1710 and an addinq circuit 1711. 

The mode of operation of this embodiment will 

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 rotation, 

recording is performed on the same track as the first 

rotation in the following manner. Tape feed is per­

formed during the reproducing mode and hence is con­

stant. The tracking servo circuit 1614 generates a 

driving voltage, which was qenerated 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 

FIG. 29, and a driving voltaqe outputted from the 

trackinq servo circuit 1614 and a drive voltage out­

putted from the gate circuit 1710 are summed in the 

addinq circuit 1711. As a result, a resulting driving 

voltage (two-track recording and reproducing) such as 

of FIG. 29 is applied to a tracking actuator 1706 via 

a slip ring (not shown), thus performing recording. 

.• 
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The drivinq voltaqe to be outputted from the 

offset memor-Y circuit 1709 can be obtained in the fol­

lowinq manner. In ordinary reproducinq mode, the same 

track is reproduced two or more times. Assuminq that 

with the above W section defined as R section like the 

drum rotation pulse of "twice reproducinq" of FIG. 29, 

the same track is reproduced durinq the movement of 

the maqnetic head for ordinary reproducinq, a voltaqe 

("twice·reproducinq") drivinq the trackinq actuator 

1706 can be obtained, right ~pder the drum rotation 

pulse, as ·proqressively increasinq. When this voltaq~ 

is delayed by a time equivalent to one rotation of· the 

rotary drum 1602 to subtract a siqnal after delay from 

a signal before delay, an offset equivalent to the 

feed of one rotation can be obtained. Therefore, by 

summinq the offset and the drivinq voltaqe one rota­

tion aqo, a drivinq voltaqe to be outputted from the 

offset memory circuit 1709 can be obtained. As a 

result, it is possible to accurately scan a track 

reproduced one rotation aqo, enabling insert editinq. 

(8) Eiqhth Embodiment 

FIG. 30 shows a diqital recordinq and reproduc­

inq apparatus accordinq to an eiqhth embodiment, which 

enables punch-in/out editinq. The recordinq system of 

this embodiment comprises an input terminal 1884 for 

video•audio siqnals, an A/D convertinq circuit 1851, a 

. ""! 
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mixinq circuit 1912 for mixinq a record-inq signal with 

an input siqnal, a compressinq circuit 1897 for remov­

inq an unnecessary part of a video or audio signal and 

for performing high-efficiency encodinq, an error cor­

rection encodinq circuit 1852 for performinq inter­

leavinq and error correction encodinq, and a digital 

modulating circuit 1853. The reproducing system com­

prises a digital demodulating circuit 1854, and an er­

ror correction decoding circuit 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 

analoq 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 editinq 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 drum 

rotation pulse ( 60 Hz) ., a timing durinq recording, a 

timinq during reproducing, and a timing during 

punchinq-in/out. During recording, an input signal of 
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one frame is compressed, encoded and recorded in a 

section. Durinq reproducinq, the siqnal x·eproduced in 

a section R is decoded and expanded into an output 

siqnal of one frame. ourinq punchinq-in/out, 

reproducing and recording processes are performed con­

tinuously. An output siqnal and an input siqnal are 

mixed with each other into identical timinqs. In 

punchinq-in/out, recordinq is performed at the seventh 

frame after reproduced. 

Therefore/ .CfJi. in ... Offset memory circuit of the 

servo circuit 1814, seven frames, namely, a trackinq 

actuatQr driving voltaqe equivalent to the total width 

of 14 tracks are stored. And from a trackinq servo 

circuit, a trackinq error voltaqe which is seven 

frames preceding is outputted. A tracking actuator 

driving voltage equivalent to the total width of 14 

tracks can be obtained by repeating the reproducing of 

the same track. 

In this embodiment, (2 channels X l) magnetic 

heads are used. The number of channels of a magnetic 

head should 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 optional. 

Additionally, in this embodiment, N tracks are 
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scanned two times in one cycle. The number of repeti-

tion of -scanning may be at least two; one of them may 

be allocated to recordinq. 

According to this embodiment, as mentioned 

above, since a signal of N tracks is recorded and 

reproduced durinq one cycle, insert editinq and punch­

in/out editinq 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

ing apparatus according to a ninth embodiment. 

In FIG. 32, 2010 designates a maqnetic tape; 

2001-1, a first maqnetic head; and 2001-2, a second 

magnetic head. The rotary drum 2002 causes the first 

and second maqnetic 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.move 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 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 maqnetic_ tape 

2010 at a constant speed, pinch rollers 2114-1, 2114-

2, and a tape feed control circuit 2089 for controll­

ing the feed speed of the magnetic tape 2010 by con-
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trollinq the capstans 2082-1, 2082-2 and the pinch 

rollers 2114-1, 2114-2 and for enablinq the 

reciprocatinq feed of the maqnetic tape 2010. A 

trackinq control circuit 2014 controls the position of 

the maqnetic heads 2001-1, 2001-2, based on a trackinq 

error siqnal, by controllinq the magnetic head ac­

tuators 2016-1, 1016-2. A tracking memory 2115 stores 

one track of the amount of control from the tracking 

control circuit 2014 to the magnetic head actuators 

21-6-1, 2106-2. A head switch 2033 switches the con­

nection between the magnetic heads and the circuits. 

This switching is p.erformed in response to a head 

switch changeover siqnal. 

FIG. 33 shows a track pattern on the maqnetic 

tape 2010 in this embodiment. This track pattern is a 

recordinq track pattern durinq forward tape feed. A 

track 2011-1 is a forward track on which the first 

maqnetic head ~001-1 makes forward recordinq durinq 

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 durinq 

the second rotation of the rotary drum 2002. During 

the next rotation of the rotary drum 2002, the first 

maqnetic 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. 
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FIG.. 34 shows a recording track pattern during 

reverse or backward tape feed. During the first rota­

tion of t~e rotary drum 2002, the second magnetic head 

2001-2 makes recording on a reverse or backward track 

2011-5. During the second rotation of the rotary drum 

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

ment 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 the magnetic heads 

when the magnetic tape is fed in the backward or 

reverse direction. 

Also shown in FIGS. 35 and 36 are recordinq 

video data, recordinq data obtained as the result of 

time axis compression and modulation by encoding the 

recordinq video data, the scanninq manner of the first 

magnetic head 2001-1, and the scanninq manner of the 

second magnetic head 2001~2. FIG. 36 further shows 

the content of the trackinq memory 2115. Each of the 

frame portions on a line indicating the scanninq of 
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the head represents a magnetic head tracing period. 

Of various patterns in the individual frames, a check­

er pattern represents the magnetic head fixing state; 

a hatched pattern, the control amount applying state: 

and a zigzaq pattern, the trackinq 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 maqnetic tape is fed in the backward or 

reverse direction. In FIGS. 37 and 38, recordinq 

video data and recording data are substituted by 

reproducing video data and reproducing data which are 

reproduced prior to demodulation, decoding and time­

axis expansion. 

In operation, the rotary drum 2002, unlike a 

rotary drum in a magnetic recordinq and reproducinq 

apparatus in which the VHS_ method is used, is driven 

to rotate in the following manner. Specifically, in 

the VHS method, durinq the period correspondinq to one 

frame (one cycle of scanning of information) of a 

recordinq video signal, the rotary drum makes one 

rotation. Ourinq this one rotation, two tracks are 

recorded on the maqnetic tape. In this embodiment, by 

_doubling the number of rotations of the rotary drum 

2002, the rotary drum 2002 makes two rotations during 
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the period correspondinq to one frame, and the first 

and second maqnetic heads 2001-1, 2001-2 trace two 

tracks twice (i.e., scan four tracks in total). Fur­

ther, by doublinq the feed speed of the maqnetic tape 

2010, it is possible to obtain an adequate width of 

the tracks. 

Here to record one field for one track, it is 

necessary to compress the time axis for recordinq. 

This embodiment is directed particularly to a diqital 

VTR for digitally processing video signals and per­

forming recordinq and reproducinq. In the following 

description, explanation concerning audio signals is 

omitted. Practically, audio signals together with 

video signals are recorded and reproduced as digital 

data. 

In the recording system, a recording video 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.2051 in a predetermined synchronism to 

convert analoq signals into digital video data. 

To the diqital 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 buff er memory 

2038. In the encoder 2052, at the same time, com­

pressing of the time axis is performed, and the time-

. II 



114 
axis-compressed data are outputted. 

The digital video data are further encoded, by 

the modulator 2053, into optimum codes suitable for 

recording/reproducing on the magnetic tape 2010. The 

recorded and encoded data are recorded on the magnetic 

tape 2010 by the magnetic head 2001-1 or 2001-2 via 

the magnetic head amplifier 2042 and the head switch 

2033. 

Here, a head switch chanqeover siqnal is genera-

ted in synchronism with the rotation of the ro~ary 

drum 20~2 as the.rotary. drum 2002 is switched at every 

1/2 rotation by the head switch 2033. 

In the reproducinq 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 amplifyinq. The resulting siqnal 

is decoded, for recordinq, by the demodulator 2054 as 

reproducing diq.ital 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 decodinq, a 

buffer memory 2101 is used. The output of the decoder 

2055 is time-expanded to restore the original time 

axis of the data. 

The reproducing diqital video data are converted 

back into analog video signals by the O/A converter 
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2056 and are band-restricted by the LPF 2057. As a 

result, reproducing video signals are obtained. 

With the foreqoinq digital processing, data of 

one field are recorded/reproduced on one track. 

The reciprocating recording/reproducing method 

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 rotary drum 2002. The direction 

of feed of the magnetic tape is switched between. for­

ward and backward by a tape feed control circuit 2089. 

During reproducing and backward recording, the tape 
. . 

feed control circuit 2089 controls, by the pilot sig-

nal recorded in the track, the phase between the cap­

stans 2082-i, 2082-2 and the rotary drum 2002 in such 

a manner that the magnetic heads 2001-1, 2001-2 scan 

near the individual 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 2001-11 during 

the first rotation of the rotary drum 2002, data of 

the first field in one frame are recorded on a forward 

track 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 
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recorded on the magnetic tape 2010 every other track 

(skipping a space where a reverse and backward track 

is to be formed). 

Further, when the magnetic head is fed in the 

reverse or backward direction, 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-s. 

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 

backward or reverse direction, the angle of inclina­

tion of the recording track is apt to be slightly dif­

ferent, compared to the case in which the magnetic 

tape is fed in the forward direction. Therefore, for 

compensatinq this difference, a movable maqnetic head 

must be used to record data on the backward· track be-

tween the adjaqent 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 movinq the 

second maqnetic head 2001-2. 

In recording by such movable maqnetic ~eads, for 

example, when the maqnetic tape is fed in the forward 

direction, the positions of the maqnetic head ac-
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tuators 2106-1, 2106-2 are controlled by the tracking 

control circuit 2014 to fix the magnetic heads 2101-1, 

2101-2 in predetermined positions, thus recording by 

the first magnetic head 2101-1. 

This operation will now be described in greater 

detail with reference to FIG. 35. Firstly, recording 

video data W-DATAl, W-DATA2, ••• are encoded, time­

compressed and modulated. The resulting data are sup­

plied to the first magnetic head 2001-1 as recording 

data WPl, W02, .•... The first magnetic head 2001-1 is 

fixed in position, and the recording data are recorded 

by only this first magn~tic head 2001-1. Accordingly 

the track pattern will be intermittent as shown in 

FIG. 33. 

Then when the magnetic 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 the preceding adjacent 

track recorded (i.e., forward ~rack). At that time, 

the output of the first magnetic head 2001-1 is sup­

plied to the reproducing amplifier 2043, and the 

tracking control circuit 2014 detects a tracking error 

signal from an envelop of the reproducing signal, 

i.e., the output of the reproducing ampl.ifier 2043. 
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The trackinq control circuit 2014 controls the first 

magnetic head actuator 2106-1 to control the position 

of the first magnetic head 2101-1, thereby scanninq 

the forward track by the first magnetic head 2101-1. 

Here, the trackinq control circuit 2014 stores 

in the trackinq memory 2115 an amount of control of 

the first magnetic head actuator 210~-1 which amount 

is equivalent to the amount of deviation to the track 

inclination of one track. Then, the position of the 

second maqnetic head 2106-2 scanninq on the maqnetic 

tape 2010 is'controlled, by the second magnetic head 

actuator 2016-2, so as to follow the forward track 

2011-1 or the forward track 2011-2, dependinq on the 

amount of control that are read from the trackinq 

memory 2115 by the trackinq control circuit 2014. 

FIG. 36 shows the flow of forward recording. In 

FIG. 36, recordinq data are recorded by the second 

maqnetic head 2001-2. At that time, the first maq­

netic head 2001-1 which is the precedinq head makes 

trackinq, and the trackinq control circuit 2014 reads 

the amount of control TRl, TR2, •••. to store it in the 

trackinq memory 2115. Thus the amount of control 

stored in the tracking memory 2115 is used for con­

trollinq the second maqnetic head actuator 2106-2 in 

recordinq the recordinq data on the maqnetic tape 

2010. 
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Reproducinq is performed in the same method. 

First when the maqnetic tape is fed in the forward 

direction, as shown in FIG. 37, the positions of the 

magnetic head actuator 2106-1, 2106-2 are controlled 

to fix the magnetic heads 2001-1, 2001-2 at respective 

predetermined positions. In addition, data on the 

forward track are reproduced by only the first maq­

netic head 2001-1. The reproducinq data RDl, RD2, 

reproduced by the first maqnetic head 2001-1 are 

demodulated, decoded and time-expanded, thus becoming 

reproducinq video .data R-DATAl, R-DATA2, • • • • 

Then when the maqnetic tape is fed in the back­

ward direction, as shown in FIG. 38, the first mag­

netic head 2001-1 makes tracking of the precedinq ad­

jacent track (i.e., forward track) prior to the second 

maqnetic head 2001-1 which is the reproducinq head. 

Her~, likewise during the recording, the amount of 

control of the first maqnetic head actuator 2106-1 is 
. . 

stored in the tracking memory 2115. The second mag-

netic head 2002-2 traces the magnetic tape 2010 to do 

reproducing based on the content of the tracking 

memory 2115. 

Namely, the amount of control TRl, TR2, ••• 

stored in the tracking memory 2115, i.e. the result of 

the trackinq by the first magnetic head 2001-1, is ap­

plied to the second magnetic head actuator 2106-2 dur-
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inq reproducinq by the second maqnetic head 2001-2. 

As mentioned above, the first magnetic head 

2001-1 makes recordinq/reproducinq when the maqnetic 

tape is fed in the forward direction and trackinq of 

the forward track, while the second maqnetic head 

2001-2 makes recordinq and reproducinq when the maq­

netic tape is fed in the backward direction. There­

fore, reciprocatinq recordinq/reproducinq can be real­

ized. 

In this embodiment, the forward track and the 

backward track are alternately arranqed. The forward 

and backward tracks may be arr~nqed in an alternative 

pattern such as shown in FIGS. 39 and 40. 

In recordinq when the maqnetic tape is fed in 
. 

the forward direction, the first maqnetic head 2001-1 

records on the forward track 2011-1 durinq the first 

rotation of the rotary drum 2010, and the second maq­

netic head 2001-2 records the forward track 2011-2 

.durinq the same first rotation. 

In recordinq when the maqnetic tape is fed in 

the backward direction, the first maqnetic head 2001-1 

makes trackinq of the forward track 2011-1 durinq the 

first rotation of the rotary drum 2010. The amount of 

control at that time is stored in the trackinq memory 

2115, and the second magnetic bead 2001-2 at the first 

rotation of the rotary drum 2010 records the backward 
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track 2011-5, with applyinq the amount of control.to 

the second maqnetic 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 applyinq to the first maqnetic head ac­

tuator 2106-1 the amount 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, like during recording, 

the first.and second magnetic heads 2001-1, 2001-2 

perform reproducinq of the forward track 2011-1, 2011-

2 durinq the first rotation of the rotary drum 2010. 

Also when the maqnetic tape is fed in the backward 

direction, the forward track 2011-1 is subjected to 

trackinq so that the backward tracks 2011-s, 2011-6 

are reproduced by the first and ,_second magnetic heads 

2001-1, 2002. 

In this embodiment, only one maqnetic head is 

used. Alternatively, two magnetic heads are.fixed-on 

the maqnetic head actuators in combination. 

Further in 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 one 

field plus an integral number of frames. The number 

of tracks on and from which one cycle of information 
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is to be recorded and reproduced should not be limited 

to any specific number. 

As mentioned above, partly since during one 

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/reproducing 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. 
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A ma9netic recording and reproducinq apparatus 

capable ot racordinq video, audio and other informa• 

tion on a magnetic tape by, for example, the helical 

scanninq method. A rotary head is rotate~ at an m­

told speed to record intermittent tracka on tha mag• 

natic tape so that real-tim• •imultaneou• monitorinq 

is performed. By hiqh-spead dubbing due to hiqh• 

density intermittent recording and by inareasinq the 

number of repetition of track scannin9, th• inform&• 

tion ia recorded and reproduced aimultaneou•ly with a 

plurality of· channel•· Any tracking error 1• detected 

to form a continuous and uniform track pattern. With 

thia intermittent comb•ahapad racordinq, reoiprocatinq 

recording and raproduoin9 can be realized. 
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What is claimed is: 

1. A magnetic recording and reproducing appara­

tus 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 

the standard speed, said rotary drum having an outer 

periphery which is frictionally engaqeable with a maq­

netic tape in such a mariner 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 scanninq 

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 reproducing signal from the 

predetermined-width track on the maqnetic tape- during 

reproducinq; and 

(c) a track following and scanning means for 

controlling the position of the maqnetic 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 reproduc"ing appara-
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tus according to claim l, wherein said track following 

and scanning means includes: 

means for supplying a track following signal to 

said magnetic head: 

means for extracting a track following signal 

from the reproducing ~ignal; and 

a following signal generating means for dis­

criminating a scanning start position from which said 

magnetic head is to start the next scanning, and for 

supplying to said following signal supplying means a . 
track following signal corresponding to the_scanninq 

start position. 

3. A magnetic recordinq 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 reproducing 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 a digital 

reproducing siqnal, which is picked up by said mag­

netic head, into an analog reproducing signal. 
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s. A maqnetic recordinq and reproducinq appara-

tus accordinq to claim 4,'further comprisinq: 

a time axis compressinq means for compressinq 

the time axis of the recordinq siqnal by l/m times 

while said rotary drum is driven at the speed m times 

as much as the standard speed; and 

a time axis expanding means for expanding the 

time axis of the reproducing signal by m times. 

6. A magnetic recording and reproducinq appara­

tus according to claim 4, further comprising: 

~eans for ericodinq the digital recording siqnal 

for error correction and 

means for decodinq the diqital reproducinq siq­

nal for error correction. 

7. A maqnetic recordinq and reproducinq appara­

tus accordinq to claim 4, further comprisinq: 

means for encoding the diqital recording siqnal 

for recordinq;-and 

means for decodinq the digital reproducing siq­

nal for recording. 

s. A magnetic recordinq a11d reproducing appara­

tus according to claim 1, further comprising a record­

ing/reproducing switching means for supplying a 

recording signal to said magnetic head durinq record­

ing and for taking out a recording signal from said 

magnetic head durinq reproducing. 
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9. A magnetic recordinq and.reproducinq appara-

' 
tus acco·rdinq to claim 1, further comprisinq: 

means for controllinq the rotational frequency 

of said rotary drum to a predetermined rotational 

frequency; and 

means for controlling operation mode of said 

maqnetic 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 maqnetic recordinq and reproducing appa­

ratus comprising: 

(a) a rotary drum drivable at a rotational fre­

quency selected from a standard speed during self­

recording and sel·f-reproducing and a speed m (m stands 

for an integer larger than l) times as much as the 

standard speed during dubbing-recording and dubbinq­

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 to the movinq direction of the mag­

netic tape; 

(b) m number of magnetic heads disposed on the 

outer periphery of said rotary drum for performing 

scanning on the maqnetic tape so as to record on a 

.. 
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predetermined-width track on the magnetic tape 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 during 

reproducing; 

(c) a magnetic head drive and control means for 

causing one of m number of said 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 d~rin~ dubbing-recording and dubbing-reprocuding; 

(d) a time axis compressing means for compress­

ing the time axis of a recording signal by l/m times 

and supplying the recording signal whose time axis. is 

compressed 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

_reproducing; 

(f) a dubbing input means for fetching the 

recording signal, whose tim~ axis is compressed by l/m 

times, from a master deck and supplying the same 

recording sign~l to said magnetic heads during 

dubbing-recording; and 

(q) a dubbing output means for fetching the 

reproducing signal, whose time axis is compressed by 
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l/m times, from said magnetic heads and outputting the 

same reproducing siqnal to a slave deck. 

11. A maqnetic recordinq and reproducing appa­

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 the 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 comprising: 

an A/D converter for converting an analog 

recording signal into a digital recording signal and 

for supplying the la.tter to said time axis compressing 

means; and 

a D/A converter for converting a digital 
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reproe~cing signal, whose~~U axis is expanded by said 

time axis expanding means, into an analog reproducing 

signal. 

14. A magnetic recording and reproducing appa­

ratus according to claim 10, further comprising: 

means for encoding the digital recording signal 

for error correction:· and 

means for decoding the digital reproducing sig-

nal for error correction. 

15. A magnetic recording and reproducing appa­

ratus according to claim 10, further comprising: 

means for encoding the digital recording signal 

for recording; and 

means for decoding the digital reproducing s!g-

nal for record.ing. 

16. 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 magnetic tape; 

Cb) m Cm 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 

, 
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predetermined-width track·on the magnetic tape 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 during 

reproducing; and 

(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 16, 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. 

18. A magnetic recording and reproducing appa­

ratus according to claim 17, wherein said channel com-

posing and separating means lncludes: 

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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magnetic head to record the identification co1e in a 

predetermined portion of the track on the magnetic tape 

during recording: and 

an identification code separating means for sepa­

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 magnetic 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 

switching of the feed speed of the magnetic tape, 

while said identification code separating means in­

structs the feed speed of ~he magnetic tape to be 

changed in response to the detection of the transl-

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 said magnetic head at different timings for 

respective channels. 

21. A magnetic recording and reproducing appa­

ratus according to claim 17, further comprising: 

an A/D converter for converting an analog recording 

signal into a digital recording signal-and for supply-
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ing 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. 

22. A magnetic 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 and 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 17. further comprising: 

means for encoding the digital recording signal 

for error correction; and 

means for decoding the digital reproducing signal 

for error correction. 

24. A magnetic recording and reproducing appa­

ratus according to claim 17, further comprising: 

means for encoding the digital recording signal 

for recording: and 

means for decoding the digital reproducing signal 

for recording. 

25. A magnetic recording and reproducing appa­

ratus according to claim 17, further ·comprising a 
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recording/reprpducing 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. 

26. · 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 magnetic tape; 

(b) m number of magnetic heads disposed 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 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; 

Cc) 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 position 

to be scanned by said magnetic bead for the next time; 
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(f) a tracking control means for controlling the 

scanning position of said magnetic head based on the 

decided tracking position. 

27. A magnetic recording and reproducing appa~ 

ratus according to claim 26, further comprising: 

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 position stored in said 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. 

28. A magnetic recording and ~eproducing appa­

ratus according to claim 27, further comprising a gate 

for supplying the off set to said tracking control means 

in synchronism with a drum rotating pulse; 

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 

rotary drum. 

29. A magnetic recording and reproducing appa- · 
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ratus accroding to claim 27. further comprising a 

mixing means for mixing a reproducing signal with next 

recording signal and for supplying the resulting signal 

to said magnetic head. 

30. A magnetic 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 recording signal by 1/m times and 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. 

32. A magnetic recording and 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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33. · A magnetic recording and reproducing appa-

ratus accroding to claim 29, further comprising: 

means for encoding the digital recording signal 

for recording; and 

means for decoding the digital reproducing signal 

for recording. 

34. A magnetic recording and reproducing appa­

ratus accroding to claim 29, further comprising a 

recording/reproducing 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 reproduci~g. 

35. 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 dir~ction of the magnetic tape; 

(b) 1 pairs (1 stands.for an integer) of magnetic 

heads each pair of which includes two magnetic heads 

disposed adjacent to each other on the outer per.iphery 

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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ducing signal from the predetermined-width track on the 

magnetic tape during reproducing; 

(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 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 the 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 tracklng p:osi tions of said magnetic 

head to fix the scanning direction of said magnetic 

heads which is presently performing recording arid 

reproducing. 

37. A magnetic recording and reproducing appa­

ratus according to claim 38, wherein said tracking 

control means includes: 

a forward track detecting 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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is not performing recording and reproducing during 

backward-recording and backward-reproducing; 

a tracking storage for storing the detected posi­

tion of the track; and 

a scanning direction adjusting means for adjust­

ing the scanning direction of one of said magnetic 

heads which 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 record­

ing signal into a digital recording signal and for 

supplying the latter to said magnetic head; and 

a D/A converter for conveting a digital reproduc­

ing signal, which is picked up by said magnetic head, 

into an analog reproducing signal. 

39. A magiietic recording and reproducing appa­

ratus according to claim 35, further comprising: 

a time axis compressing means for compressing the 

time axis of the recording signal by 1/m times and for 

suply1ng the compressed r·ecording 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 magne.tic recording and reproducing appa-
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ratus according to claim 35, further comprising: 

means for encoding the digital recording signal 

for error correction: and 

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 recording 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 said magnetic head during 

recording and for taking out a recroding signal from 

said magnetic head during reproducing. • 


