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(7) ABSTRACT

A magnetic recording/reproducing apparatus is provided in
which among diametrically oppositely disposed heads, a
recording head and an erasing head of a same channel are
disposed adjacently to each other. The recording head is
disposed so as to precede by two tracks the erasing head with
respect to a direction of cylinder rotation, when insert-
editing, using a reproduced signal obtained by the recording
head, erase and record timing setting and head tracking are
performed and an erasing current is not applied during the
reproduction by the recording head. The reproducing heads
are disposed so as to be angularly apart by about 90 degrees
from the recording and erasing heads, and a rotary trans-
former for reproduction is applied with a shield measure and
then, formed as a core independently at an upper portion of
the cylinder. In addition, more narrow tracks are compatibly
reproduced by the recording head.

5 Claims, 7 Drawing Sheets
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FIG. 2

7 ROTARY TRANSFORMER
FOR REPRODUCING USE

REPRODUCING Ach 12 8 ELECTROCONDUCTIVE SHIELD
SHORT-RING 13 MEMBER (No. 2)
REPRODUCING Bch 14 9 UPPER ROTARY CYLINDER
J j— (ELECTROCONDUCTIVE
SHIELD MEMBER No. 1)
RECORDING Ach 15 —] ]
RECORDING Bch 16 - 3 E;
N 171F q
SHORT-RING LA i
ERASING Ach 18/ 10
ERASING Beh 19 | | | LOWER CYLINDER
11
ROTARY TRANSFORMER FOR

RECORDING / ERASING USE



US RE39,029 E

Sheet 3 of 7

Mar. 21, 2006

U.S. Patent

(HoV) avaH ONISYHI  {(4oY) QY3H DNIQHOO3Y

NOILO3HIA ONINNNY QY=H

(NOI93k dv9 D)

NOID3E Y1¥Q NOILYWEONI MOYHL

\%.W’

“ NOIS3
ok ;I.Av NOIDZH Y1¥Q TYNOLLIGQY
4

NOID3H Y.1va olany

d ¥1¥Q 03dIA

o~
(4u2g) Q¥3H DNIZNACYJ3Y 9 A
03143SNI 3 CL . NOILJ3HIC SNINNNY 34V 1
SNOIDIK CINY = SNOIDY Q3NIT - $S0k0 Eoch
Q31103 39 0L SHOYHL = SYOVHL GINT-3nDE0 ¢ o)



US RE39,029 E

Sheet 4 of 7

Mar. 21, 2006

U.S. Patent

8 ZWIL ONIGHOO3H < ¥ IWIL ONISYHT  +

1
t
)
1
'
1
t
1
I
'
'
1
1
1
v

" v 3L
R Sl . (1ov) GY2H ONISVE3
- GaLdINIEoL ” ?
i1 NOI93d 0ianv 22: % m
' ; {ua
ONILISS ONIIL & ONLLLIS NE ¥) Q¥3H ONIONAOH43Y
gawL | 7T . ONIWIL ! £
ONIQH093H | | | _" NOI93Y
L - F T OYIHHOV3 . ONIGHOO | (y)
/ o 30 ONMOVHL | Q¥3H DNIGH0I3H
03153SNi 38 01 NOID3H 010NV 22 e U. u NOI93Y | |
O¥3H HOY3 20 ONOVHL F=e] m ONIONAOYd3Y
NOBIH YLV | | | | |
8

/o
NOILYWHOINIHOVHL 17 poe 4

}

y OId

06 NOIBIH YLVQ
NOLLYWHOSN] HOVH1 02



US RE39,029 E

Sheet 5 of 7

Mar. 21, 2006

U.S. Patent

¥
HITIOLLNOD !
\. £5-
HIINdWY SNIDACOHd3H
- w (4yog) Q3K SNIDNAOK3E Iy

m (4ov) Q¥3H ONIONACKJ3Y

B

§ (4og) Q¥3H ONISYY3
HIHdWY 25,

~

"0y
H3IAdWY ONIORTOHdEH

R _
B HOLYTII080
Hm o) ] o JAONINO3H 36V43
QYIHONISYHT  'oo-oomore oo .

ONIMOVY L e T LT LT R L e L PRI L P e e e R CE T L L EE TR e PIPEIEPEE

HOSS3I0Hd TYNDIS

av-

N3LSAS ONIONQ0H4H

evl

5 HOLYTHOSO
AON3ND3H 3§43 |
W34 ONISYE3 86 &7 _ |
I OOSROSEB R HOLVHINID|,
3 . U pIIIITIIIIIIIIIIIIIIIIIIIIIIIITIITE
| Cheos 6 i e e [T
% ONdHo0 O " A i
7 o M \} ” )w ;
W "WIANANY ONONCOEATE 1 o~ | gs “
i % 1 HIATAY | HOSS3004d TYNOIS
(wov) v 5 | ONIGHOO3Y WILSAS @z_oaom&m{%
ONICHOOZH g3 I~ . . I oow’
A |ﬁ e el L _ !
B o2~ HII3IIdNY ONION0HE3Y A HOSSI004d TINDIS
v e~ N3LSAS DNICHOO3Y mmm
2’ E31311dWY ONIOHOO3H 2 ¢ Dl



U.S. Patent Mar. 21, 2006 Sheet 6 of 7 US RE39,029 E

1~ V2

RECORDING HEAD | (] D ERASING HEAD

/ U L\(eo
> HEAD-BASE




U.S. Patent Mar. 21, 2006 Sheet 7 of 7 US RE39,029 E

FIG. 7
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MAGNETIC RECORDING/REPRODUCING
APPARATUS WITH THE
RECORDING/REPRODUCING HEADS
PRECEDING THE ERASING HEADS

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

This application is a reissue application of U.S. Pat. No.
5,953,482, issued Sep. 14, 1999.

This application is a continuation of now abandoned
application, Ser. No. 08/544,535, filed Oct. 18, 1995, now
abandoned.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a magnetic recording/
reproducing apparatus for recording audio signals and video
signals.

2. Description of the Prior Art

In a video tape recorder (VIR), transmission of a signal
between a magnetic head and RF circuit is made through
rotary transformers. In general and in a business-purpose
VTR or the like, the RF circuit may be carried on the
cylinder. Here, the RF circuit includes a recording amplifier,
a reproducing amplifier, an equalizer and the like.

In the case of business-purpose VIR, simultaneous play-
back function and insert-editing function are essential in
order to ensure the editing performance. As a result, a
recording head, a reproducing head and an erasing head are
required to be disposed on the cylinder. Here, the simulta-
neous playback function is a function to perform recording
and reproduction simultaneously, which is necessary for
confirming a recorded state or performing editing.

Referring to head-arrangement, It is general to dispose a
plurality of heads at equal intervals peripherally of the
cylinder in order to make sure of good head-to-tape contact
and easy signal processing. Here, the head-to-tape contact
indicates contact condition of head and tape. Also, disposing
a plurality of heads at equal intervals peripherally of the
cylinder is to arrange them equlangularly on the cylinder. In
this case, however, when the tape winding angle is 180
degrees, two heads in pair or Ach (channel) head and Bch
head are disposed so as to make an angle of 180 degrees with
each other on the cylinder or diametrically oppositely dis-
posed thereon.

Referring to a rotary transformer construction, a crosstalk
measure between channels by providing short-rings between
the recording/reproducing/erasing channels is taken thereby
the rotary transformer forming a core of one body type.
Conventional examples shown above can be clearly seen in
a commercially available business-purpose video cassette
recorder (VCR), for example, a D3 standard VCR or a D5
standard VCR, or in commercially available VCR, for
example, a VHS standard VCR.

Recently, down-sizing a main body of a home-use VIR
and even of business-purpose one has been required. In
order to meet such requirement, it is necessary to make a
diameter of the cylinder small (a small cylinder) and a
recording track-pitch narrow (narrow track-pitch recording).
However, with a VIR [of] having narrow track-pitch record-
ing [by the] with a small cylinder, the following problems
may [be arisen as] arise:

1. With the head arrangement and the rotary transformer

construction as in the conventional examples, when a
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2

recording and reproducing simultaneously, [a] crosstalk

[of recording and erasing] between the recording/erasing

signals [to] and the reproduced signal is [outstanding]

substantial, so that [the] simultaneous recording and
reproduction becomes difficult;

2. When editing such as insert-editing, a narrowing track-
width due to off-tracking generally occurs at a track of one
track before [of] an editing start track and a track of one
track after [of] an editing finish track. Here, the narrowing
track indicates that the track not to be edited is erased by
erasing or overwrite recording thereby to reduce an effec-
tive trackwidth.

However, in the case of the narrow track-pitch recording,
[as] because the recording trackwidth is narrow originally,
the narrowing track and the off-tracking as its cause when
editing are required to be further reduced than would be
made by the conventional ones, which is difficult to be
attained at a conventional tracking accuracy.

3. When editing, in addition to the tracking as shown above,
it is required to set an erase timing (erase starting point
and erase finishing point) and a record timing (record
starting point and record finishing point). Particularly, the
erase timing is required to be set prior to renewal of an
editing area by the recording head during head scanning.
With the VIR of narrow track-pitch recording by the

small cylinder, however, the erase timing and the record

timing are difficult to be set so as to satisfy the editing
accuracy by applying such a conventional method that uses

a PG signal from the cylinder (a rotational phase detecting

signal of the cylinder), an FG signal from the motor

(rotational frequency control signal of the motor), and a

control signal from the linear track.

4. In order to prolong a recording time, it is general to
increase a recording density or to narrow the recording
track-pitch, which is being made for the home-use VIR
previously. Even for the business-purpose VTR, it is
required to set a long-time recording mode having narrow
track-pitch other than a normal recording mode. If the
recording track-pitch is narrowed in a long play mode,
however, the cylinder is required to be newly provided
with the head and the rotary transformer to be used for
such narrowed track-pitch. The small cylinder is difficult
to be additionally provided with the head and a rotary
transformer channel to be used for the long play mode.

SUMMARY OF THE INVENTION

An object of this invention is to provide a magnetic
recording/reproducing apparatus capable of realizing fol-
lowing functions with a VIR of narrow track-pitch record-
ing by a small cylinder as: (1) a simultaneous playback
function, (2) editing functions such as insert-editing and (3)
a reproduction compatible function to any tape recorded in
the long play mode with a different track-pitch (or, with
further narrow track-pitch).

To achieve this object, a magnetic recording apparatus of
this invention comprises: a rotary cylinder for winding
thereon a video tape over an angle of substantially 180°; first
and second recording heads mounted on the rotary cylinder
at positions apart from each other by 180° in a rotating
direction of the rotary cylinder for recording on the video
tape first-channel and second channel video signals, respec-
tively; and first and second erasing heads mounted on the
rotary cylinder at positions apart from each other by 180° in
the rotating direction of the rotary cylinder for erasing
first-channel and second channel video signals, respectively
recorded on the video tape, wherein the first recording head
and the first erasing head are disposed adjacent to each other
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in the rotating direction of the rotary cylinder, and the
second recording head and the second erasing head are
disposed adjacent to each other in the rotating direction of
the rotary cylinder.

Preferably, a magnetic recording and reproducing appa-
ratus of this invention comprises: a rotary cylinder; a record-
ing head mounted on the rotary cylinder; an erasing head
mounted on the rotary cylinder; a reproducing head mounted
on the rotary cylinder; a first rotary transformer disposed on
a first core and coupled to the recording head; a second
rotary transformer disposed on the first core and coupled to
the erasing head; a third rotary transformer disposed on a
second core and coupled to the reproducing head; and a
conduct shielding member disposed between the third rotary
transformer and the first and second rotary transformers.

With constructions as shown above, even with the mag-
netic recording and reproducing apparatus which performs
narrow track-pitch recording by a small cylinder, simulta-
neous recording and reproduction can be attained by maxi-
mizing a distance between the reproducing head and the
recording/erasing heads and at the same time, by taking such
a shield measure that the rotary transformer for the repro-
ducing head is disposed dependently at the upper portion of
the cylinder. Furthermore, the erase/record timing setting
and tracking when editing (particularly when insert-editing)
are made possible by providing optimum arrangement of the
recording/erasing heads. Besides, by reproducing function
by the recording head, a reproduction compatible function to
a long-time recording format recorded at a narrower track-
pitch by the cylinder having a same diameter and a same
lead angle can be realized.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagram showing a head arrangement of a
magnetic recording/reproducing apparatus according to an
embodiment of this invention.

FIG. 2 is a cross-sectional diagram of a cylinder for
explaining a rotary transformer construction according to the
embodiment of this invention.

FIG. 3 is a diagram showing a helical track pattern and a
head scanning according to the embodiment of this inven-
tion.

FIG. 4 is a schematic diagram showing an operational
timing of each head on an Ach side when insert-editing an
audio data region 22 shown in FIG. 3.

FIG. 5 is a block diagram of a magnetic recording/
reproducing apparatus according to the embodiment of this
invention.

FIG. 6 is a diagram showing a head arrangement of
recording heads and erasing heads looking from a direction
of a cylinder rotation or a horizontal direction.

FIG. 7 is a diagram showing a head arrangement of the
recording heads and the erasing heads looking from a head
height direction.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

A magnetic recording/reproducing apparatus according to
an embodiment of this invention will be described [on] in
relation fo its operation when insert-editing, circuit structure
in response to a simultaneous recording and reproduction,
and reproduction compatible function to the long-time
recording format in this order.

In this embodiment, a tape winding angle is substantially
180 degrees and a number of a recording channel is one (1),
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4

which means that it is not of the multi-channel system
recording but of the one-channel system recording.

FIG. 1 is a diagram showing a head arrangement of a
magnetic recording/reproducing apparatus of this embodi-
ment. As shown in FIG. 1, a recording head 1 and an erasing
head 2, and a recording head 4 and an erasing head 5 of a
same channel are adjacently disposed to each other on a
same head-base. In this case, the recording heads are each
[is] disposed so as to precede a corresponding erasing head
with respect to a direction of cylinder rotation. Besides,
reproducing heads are disposed so as to make an angle of
substantially 90 degrees respectively with adjacently dis-
posed recording/erasing heads which are oppositely dis-
posed so as to make an angle of 180 degrees.

FIG. 2 is a cross-sectional diagram of a cylinder for
explaining a rotary transformer construction of this embodi-
ment. As shown in FIG. 2, a rotary transformer 7 for
reproduction use is disposed separately from a rotary trans-
former 11 for recording and erasing use. Besides, between
the transformers, an upper rotary cylinder 9 capable of
becoming an electroconductive shield member is provided
and an electroconductive shield member 8 is also provided
beneath the rotary transformer 7 for reproduction use.

FIG. 3 is a diagram showing a helical track pattern and a
head scanning pattern. As shown in FIG. 3, one helical track
has four data regions consisting of a track information data
region, an audio data region, a video data region and an
additional data region followed by a gap region G disposed
in this order from a top thereof. The track information data
region includes the track information for identifying speci-
fication of a trackwidth, data for a tracking use and data for
an inserting use to be used as a standard when areas where
audio, video and additional data are recorded are respec-
tively detected. The additional data region is a region where
data other than audio and video data are written. The gap
region G is a region that is provided for preventing the data
region before and after the targeted region from being erased
even after recording or during insert-editing by providing
unrecording regions respectively between adjacent data
regions. (Refer to “Home-use digital VTR, the present
television signal standards are strengthened first”, by Ide and
Kanohta, Nikkei Electronics Book pp. 137-150, published
on Oct. 1, 1993 from Nikkei BP Corporation.)

Next, referring to the head width of each head, track-pitch
Tp2 and recording trackwidth, if the recording head width is
expressed as HWrec, the reproducing head width is
expressed as HWpb and the erasing head width is expressed
as HWer, the relation as HWpb, HWer>Tp2 ZHWrec may be
obtained. Also, there does not impose particular limitation
on the relation between the reproducing head width HWpb
and erasing head width HWer.

FIG. 4 is a schematic diagram showing the operational
timings of each head on the Ach side when the audio data
region 22 shown in FIG. 3 is insert-edited.

FIG. 5 is a block diagram of a magnetic recording/
reproducing apparatus according to this invention.

First, explanations will be made from the recording sys-
tem. A recording signal is received from an input terminal 23
and supplied through a recording system signal processor 24
to a recording amplifier 25 and a recording amplifier 26. The
recording system signal processor 24 converts the input
signal into an optimal signal to be recorded and supplied to
the recording amplifier 25 and recording amplifier 26 at a
predetermined timing. The signal supplied to the recording
amplifier 25 is sent through a switching circuit 27 to the
recording head 1 at the desired recording timing and
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recorded on a tape 56. On the other hand, the signal supplied
to the recording amplifier 26 is sent through a switching
circuit 28 to the recording head 4 at the desired recording
timing and recorded on the tape 56. The recording head 1
and the recording head 4 are used for recording in general
and functional as reproducing heads, respectively, in a part
of the track when editing and recording and reproducing
simultaneously, or in the all tracks when compatibly repro-
ducing the tape having been recorded in the long play mode.
The switching circuits 27 and 28 are for switching the
recording heads 1 and 4 between recording and reproducing
sides, respectively. In case that the switching circuits 27 and
28 are switched to the reproducing side, the signals are sent
through a reproducing amplifier 29 and a reproducing ampli-
fier 30 and a head switching circuit 31 to a reproducing
system signal processor 32. The head switching circuit 31 is
controlled by the head switching signal supplied from an
input terminal 39. The reproducing system signal processor
32 processes the signal from the reproducing amplifiers to
output to an output terminal 32, and during editing and
simultaneous recording and reproducing operations, sup-
plies the track information data 55 to a timing generator 34
and at the same time, supplies a control signal 54 to a
tracking controller 57. The tracking controller 57 is to track
each head basically by the control signal 54 generated from
the reproduced signal by the recording head when recording
(including editing and simultaneous recording and
reproducing) and compatibly reproducing of the long play
mode, and by a control signal 53 generated from the
reproduced signal by the reproducing head when normally
reproducing. The timing generator 34 supplies record timing
signals 46, 47 and 48 to the recording system signal pro-
cessor 24, the recording amplifier 25 and the recording
amplifier 26, respectively, in response to the track informa-
tion data [single] signal 55 and a mode identification signal
received from the input terminal 58. Also, the timing gen-
erator 34 supplies the switching circuits 27 and 28 with
recording/reproducing mode switching control signals 49
and 50, respectively. Furthermore, the timing generator 34
supplies the erasing amplifiers 36 and 38 with erase timing
signals 51 and 52, respectively. Referring to the erasing
system, erasing signals generated by erase frequency oscil-
lators 35 and 37 are amplified by erasing amplifiers 36 and
38 and supplied to the erasing heads 2 and [3] 5 at the
desired erase timing, respectively.

Referring to the reproducing system, reproduced signals
reproduced through the reproducing heads 3 and 6 from the
tape 56 are supplied respectively through reproducing
amplifiers 40 and 41 to a head switching circuit 42. The
reproduced signal switched by a head switching signal
supplied from an input terminal 45 is processed through a
reproducing system signal processor 43 and supplied to an
output terminal 44. Here, the reproducing system signal
processor 43 supplies the control signal 53 to the tracking
controller 57.

FIG. 6 is a diagram of the head arrangement of the
recording head and erasing head looking from the direction
of cylinder rotation, or from the horizontal direction. In FIG.
6, the recording head 1 and the erasing head 2 are disposed
with a gap X therebetween on the same head base. The gap
X is provided by giving consideration to the rise time of
erasing current and the fact that erasing heads of the same
channel (Ach) and opposite channel (Bch) both do not go
into the region necessary to be erased of the helical track
while the track information region at the top of the helical
track is being reproduced by the recording head (for
example, Ach).
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FIG. 7 is a diagram of the head arrangement of the
recording head and erasing head looking from the head
height direction. The erasing head is disposed so as to have
a relative height Y (about 2xTp2) in order to precede by two
tracks on the tape pattern to the recording head.

Next, explanations will be made on the operation when
insert-editing of this embodiment, which will be made
mainly on the operation of each head on the Ach side when
the audio data region 22 shows in FIG. 3 is insert-edited.

When editing such as insert-editing in VTR, the erase
timing and tracking are required to be decided prior to the
recording. However, in the case of VIR of narrow track-
pitch recording, with the conventional method using PG
signal from the cylinder, FG signal from the motor and
control signal from the linear track, it is difficult to set
erase/record timing as well as to do tracking so as to satisfy
the editing accuracy.

In the case of this embodiment, as shown in FIG. 1, the
recording heads are disposed so as to precede the erasing
heads with respect to the direction of cylinder rotation and,
as shown in FIG. 3, the track information data region 20 of
two tracks before of the erasing head 2 (namely, two tracks
before of the edit-object track to be erased) is reproduced by
the recording head 1 narrower in head width than the
reproducing head 6 thereby to attain the erase timing setting
and high accuracy tracking. In addition, the track informa-
tion data region is not renewed when insert-editing.

The operation in this case is explained by referring to FIG.
5. The track information data 20 reproduced by the record-
ing head 1 is supplied through the reproducing amplifier 29
to the reproducing system signal processing circuit 32. The
reproducing system signal processing circuit 32 supplies the
track information data to the timing generator 34 and the
control signal 54 to the tracking controller 5§7. The timing
generator 34 determines the erase timing of the erasing head
2 and the playback switch timing of the switching circuit 27
in response to the track information data signal. An example
of the operational timing of this case is shown in FIG. 4. The
erase timing setting and the tracking of this case are based
on the track information data of two tracks before [of] the
edit-object track to be erased, and the recording head 1 and
the erasing head 2, as shown in FIG. 6, are adjacently
disposed on the same head base 60, so that the erase timing
setting and the tracking can be carried out at a high accuracy.

In addition, by preceding the erasing head by two tracks
from the recording head, the track just after insert-recording
can be prevented from being erased by the erasing head
having wider head width. As shown in FIG. 3, the track
information data region 21 of the edit-object track to be
recorded is reproduced by the recording head 1, so that the
recording timing setting and tracking can be carried out at a
high accuracy.

Further in addition, as shown in FIGS. 3 and 4, the erasing
heads are disposed and structured so as not to go into the
region necessary to be erased of the helical track nor to be
supplied with the erasing current, so that the crosstalk from
the erasing head can be prevented during the time period
when the track information data region is being reproduced
by the recording head.

FIG. 4 schematically shows the operational timing of each
head on the Ach side when insert-editing the audio data
region 22 shown in FIG. 3, in which the erasing head 2 is not
operated during reproducing the track information data
region 20 by the recording head 1.

Next, the circuit construction in order to accommodate [to
the] simultaneous recording and reproducing operations will
be explained below.
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As shown in FIG. 1, the reproducing head s are disposed
so as to make an angle of substantially 90 degrees respec-
tively with adjacently disposed recording/erasing heads
which are oppositely disposed so as to make an angle of 180
degrees with each other. In order to reduce the crosstalk to
the reproducing head on the cylinder, it is effective to take
a distance from the recording head and erasing head.
Particularly, in the case of using a small cylinder, it is
important to take the largest possible distance between the
reproducing head and recording/erasing heads. As a result,
as with-the circuit construction of this embodiment, the
distance from both the recording and erasing heads can be
maximized by disposing the recording and erasing head so
as to be adjacent to each other and the reproducing heads so
as to make an angle of 90 degrees therewith.

Besides, as shown in FIG. 2, by disposing the rotary
transformer 7 for the reproducing use separately from the
rotary transformer 11 for the recording and erasing use, the
electromagnetic coupling between the transformers can be
reduced, so that the crosstalk to the reproducing system can
be reduced. Also, between the transformers, the upper rotary
cylinder 9 capable of becoming an electroconductive shield
member is provided and the electroconductive shield mem-
ber 8 is provided beneath the rotary transformer 7 for the
reproducing use, so that the crosstalk between the trans-
formers can be further reduced.

On the other hand, in case that the reproducing amplifier
is not carried on the cylinder, additionally to the occurrence
of the crosstalk between the transformers, inter-channel
crosstalk in the rotary transformer for the reproducing use
will be arisen as a problem. That is, in order to down-size the
cylinder body, It is necessary to suppress the height
(opposite length) of the rotary transformer, leading to a
reduction in distance between channels. As a result, the
separation between channels in the rotary transformer
becomes unsatisfactory, so that the effect of the opposite
channel (Bch) can be exercised on the channel (for example,
Ach) during reproducing. Accordingly, with the rotary trans-
former 7 for the reproducing use shown in FIG. 2, a
short-ring 13 is insertedly disposed between a reproducing
channel Ach 12 and a reproducing channel Bch 14, and the
crosstalk from the opposite channel can be reduced.

The short-ring is not necessary to be disposed between
opposite channels because the crosstalk performance
between the opposite channels when recording and erasing
is not so required as in the case of the reproducing system.
In this case, however, a short-ring 17 is necessary to be
provided between the recording and erasing channels.

In addition, by disposing the rotary transformer 7 for the
reproducing use at the upper portion of the rotary trans-
former 11 for the recording/erasing use, any effects by the
motor or the like in the cylinder can be avoided, and the
wiring to the reproducing amplifiers can be easily shortened.
Referring to the cylinder assembling accuracy, by disposing
the rotary transformer 7 for the reproducing use having a
small number of channels at the upper portion thereof, the
allowable accuracy of the mechanism can be reduced com-
pared with the case of disposing the rotary transformer 11 for
the recording/erasing use at the upper portion thereof.

Next, the reproduction compatible function to the long-
time recording format will be explained below.

As already shown above, FIG. 3 is a diagram of VIR of
a format of track-pitch Tp2 having the recording heads and
reproducing heads on the cylinder. In the case of such VIR,
in order to enhance the recording density of VIR having the
same diameter, same lead angle and same winding angle, the
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recording head is employed for reproduction when repro-
ducing the track having guardbandless recording with the
long-time format of track-pitch Tpl (Tpl<Tp2). In this case,
the width of the recording head is set so as to track on the
track of the track-pitch Tpl. By reproducing using the
recording head having the width near the recording track-
pitch (Tpl), as shown above, head impedance noise and
media noise can be reduced compared with the reproduction
using the reproducing head. Consequently, C/N ratio can be
improved and the reproducing head and rotary transformer
appropriately used for the track-pitch Tp1 can be eliminated.

As explained above, according to this embodiment, even
with VIR of narrow-track-pitch recording by a small
cylinder, the simultaneous recording and reproduction can
be attained by maximizing the distance between the repro-
ducing head and the recording/erasing heads and at the same
time, by applying such a shield measure that the rotary
transformer for the reproducing use is disposed indepen-
dently at the upper portion of the cylinder. Furthermore, the
erase/record timing setting and tracking when editing
(particularly when insert-editing) are made possible by
providing the optimum arrangement of the recording/erasing
heads. Besides, with the reproducing function by the record-
ing head, the reproduction compatible function to the long-
time recording format recorded at a narrower track-pitch by
the cylinder having the same diameter and same lead angle
can be realized.

In addition, the tracking when reproducing normally is
performed by reproducing the pilot signal superposed onto
the recorded data.

Also, according to this embodiment, the rotary trans-
former was made of the periphery-to-periphery type (coaxial
type), but not limited thereto, a face-to-face type (plane
type) one may be used for this purpose.

In addition, according to this embodiment, the rotary
transformer 7 for the reproducing use and the rotary trans-
former 11 for the recording/erasing use each does not have
particular limitation upon the gap between the rotor and the
stator, however, it is needless to say that if the gap in the
rotary transformer 7 for the reproducing use is made larger
than that in the rotary transformer 11 for the recording/
erasing use, the allowable accuracy of the mechanism in
assembling cylinder can be further reduced.

Further in addition, according to this embodiment, the
short-ring 13 was inserted into the rotary transformer 7 for
the reproducing use, but not limited thereto, it is needless to
say that if the inter-channel crosstalk can be held without
inserting the short-ring in the transformer having an equiva-
lent or less-opposite length, the short-ring does not need to
be used.

Besides, according to this embodiment, the number of
recording channels was made one (1), but not limited
thereto, it is needless to say that if the number of recording
channels is made N (N>1), the same effect can be obtained.

Also, according to this embodiment, it is needless to say
that the same effect can be obtained even with an analog
recording VTR or digital recording VIR.

In addition, according to this embodiment, referring to the
crosstalk to the reproducing system, the crosstalks from the
recording and erasing channels were suppressed to the same
level, however, if the erase frequency is set to be out of the
frequency bandwidth of reproduced signal, the crosstalk
allowance from the erasing channels becomes large. As a
result, in the rotary transformer 11 for the recording/erasing
use, the erasing channels (erase Ach 18, erase Bch 19) and
the recording channels (record Ach 15, record Beh 16) can
exchange their positions with each other.
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What is claimed is:
1. A magnetic recording apparatus comprising:

a rotary cylinder for winding thereon a video tape over an
angle of substantially 180°;

first and second recording/reproducing heads mounted on
the rotary cylinder at positions apart from each other by
180° in a rotating direction of the rotary cylinder for
recording on the video tape first-channel and second
channel video signals, respectively, and for reproduc-
ing track information from the video tape during an
editing mode; and

first and second erasing heads mounted on the rotary
cylinder at positions apart from each other by 180° in
the rotating direction of the rotary cylinder for erasing
first-channel and second channel video signals,
respectively, recorded on the video tape,

wherein the first recording/reproducing head and the first
erasing head are disposed adjacent to each other in the
rotating direction of the rotary cylinder, and the second
recording/reproducing head and the second erasing
head are disposed adjacent to each other in the rotating
direction of the rotary cylinder, and

wherein the first and second recording/reproducing heads
are disposed on the rotary cylinder so as to precede the
first and second erasing heads, respectively, in the
rotating direction of the rotary cylinder, and the first
and second erasing heads are disposed to be higher in
a head height direction, respectively, than the first and
second recording/reproducing heads such that the first
and second erasing heads scan tracks which precede in
arunning direction of the video tape by two tracks from
respective tracks recorded by the first and second
recording/reproducing heads.

2. The magnetic recording apparatus according to claim 1,
which scans plural helical tracks on a magnetic recording
medium, each of the plural helical tracks comprising a
plurality of data regions and gap regions between the data
regions, the data regions including a track information data
region located at a beginning end of the helical track for
recording positions of head tracking and the data regions,

wherein, during the editing mode, the first and second
erasing heads erase tracks which precede in a running
direction of the magnetic recording medium by two
tracks from respective tracks recorded by the first and
second recording/reproducing heads and wherein the
first and second recording/reproducing heads are dis-
posed on the rotary cylinder to precede the first and
second erasing heads, respectively, in the rotating
direction of the rotary cylinder such that the first and
second erasing heads do not scan a region necessary to
be erased while the recording/reproducing heads scan
the track information data region.

3. The magnetic recording apparatus according to claim 2,
further comprising first control means, wherein when
editing, the first control means controls the first and second
recording/reproducing heads so that the track information
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data on the track information data region are reproduced to
generate a reproduced signal, and using said reproduced
signal, an erase timing of the first and second erasing heads
and a record timing of the first and second recording/
reproducing heads are set.

4. The magnetic recording apparatus according to claim 3,
further comprising second control means for stopping an
erasing current applied to the first and second erasing heads
while the track information data are being reproduced by
one of the first and second recording/reproducing heads.

5. A magnetic recording apparatus comprising:

a rotary cylinder for winding thereon a video tape over an
angle of substantially 180°;

first and second recording/reproducing heads mounted on
the rotary cylinder at positions apart from each other by
180° in a rotating direction of the rotary cylinder for
recording on the video tape first-channel and second
channel video signals, respectively, and for reproduc-
ing track information from the video tape during an
editing mode;

first and second erasing heads mounted on the rotary
cylinder at positions apart from each other by 180° in
the rotating direction of the rotary cylinder for erasing
first-channel and second channel video signals,
respectively, recorded on the video tape; and

first and second reproducing heads mounted on the rotary
cylinder at positions apart from each other by 180° in
the rotating direction of the rotary cylinder for repro-
ducing from the video tape the first-channel and second
channel video signals, respectively,

wherein the first recording/reproducing head and the first
erasing head are disposed adjacent to each other in the
rotating direction of the rotary cylinder, the second
recording/reproducing head and the second erasing
head are disposed adjacent to each other in the rotating
direction of the rotary cylinder, the first recording/
reproducing head and the first reproducing head are
disposed at positions apart from each other by substan-
tially 90° in the rotating direction of the rotary cylinder,
and the second recording/reproducing head and the
second reproducing head are disposed at positions apart
from each other by substantially 90° in the rotating
direction of the rotary cylinder, and

wherein the first and second recording/reproducing heads
are disposed on the rotary cylinder so as to precede the
first and second erasing heads, respectively, in the
rotating direction of the rotary cylinder, and the first
and second erasing heads are disposed to be higher in
a head height direction, respectively, than the first and
second recording/reproducing heads such that the first
and second erasing heads scan tracks which precede in
a running direction of the video tape by two tracks from
respective tracks recorded by the first and second
recording/reproducing heads.
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