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to the high definition television system (HDTV sys- tem) in which a signal
frequency band is extended by The present invention relates generally to
mag-  a large margin and a horizontal frequency is raised by netic
recording and/or reproducing apparatus, and  a large margin in comparison
with the color television more particularly to an apparatus for recording
digital   5   signal according to the NTSC system is subjected to data
obtained based on an information signal on a  the recording and/or
reproduction, a HD operation magnetic tape by means of a rotary magnetic
head  mode in which the color video signal is converted to device moving to
scan the magnetic tape, for repro-  digital data having the transmission
rate of, for exam- ducing digital data obtained based on an information
pie, 60Mb/s in view of the extended signal frequency signal from a magnetic
tape, on which the digital data  10  band thereof to be recorded on the
magnetic tape and are recorded, by means of a rotary magnetic head de-  the
digital data having the transmission rate of vice moving to scan the
magnetic tape, or for record-  60Mb/s obtained based on the color video
signal and ing digital data obtained based on an information sig-  recorded
on the magnetic tape are reproduced from nal on a magnetic tape and
reproducing the digital  the magnetic tape, is taken. data recorded on the
magnetic tape by means of a ro-  15  It would be a great convenience to use
a VTR in tary magnetic head device moving to scan the mag-  which the LP
operation mode, SP operation mode and netic tape.
HD operation mode can be selected appropriately for In the field of a video
tape recorder (referred to a  recording digital date obtained from a color
video sig- VTR, hereinafter) used for recording an information  nal on a
magnetic tape and reproducing the digital signal, such as a color video
signal, on a magnetic  20  data from the magnetic tape. However, it seems
that tape or for reproducing an information signal from a  such a VTR in
which the LP operation mode, SP op- magnetic tape on which the information
signal is re-  eration mode and HD operation mode can be selected corded,
there has been proposed to digitalize various  appropriately has not been
proposed previously. signal processing circuits employed in the VTRforthe
In the case where it Is considered to modify a purpose of Improving
reliability in operation, reducing   25  VTR having a pair of rotary
magnetic heads disposed power consumption, and miniaturizing and lightening
at angular intervals of 180 degrees therebetween for the whole body, and a
so-called digital VTR, in which  scanning alternately a magnetic tape to
form oblique an information signal such as a color video signal is  record
tracks thereon, which has come into wide use converted to digital data to
be recorded on a magnetic  at present, so as to be operative to work in
each of the tape and the digital data obtained base on the infor-  30  LP,
SP and HD operation modes selected as occasion mation signal are reproduced
from the magnetic tape  demands, the modified VTR is required to be provid-
to be converted to a reproduced information signal,  ed with a head driving
mechanism for rotating the has been put to practical use.
magnetic rotary heads at each of different three In the case of recording
and/or reproducing the  speeds corresponding respectively to the transmis-
colorvideosignal by means of the digital VTR, several  35  sion rates of
the digital data treated in the LP, SP and recording and/or reproducing
operation modes are  HD operation modes, which Includes a high speed ro-
selectively taken as the need arises. For example,  tation device for
rotating the rotary magnetic heads at when the colorvideo signal subjected
tothe recording  an extremely high speed when the HD operation
and/orreproduction is a colortelevising signal accord-  mode is taken, a
tape guide mechanism for guiding ing to the NTSC system, PAL system or
SECAM sys-  40  the magnetic tape along each of different three run- tem in
usual, a LP operation mode in which the color  ning paths which are to be
made respectively in the video signal is converted to digital data having
the  LP,SP and HD operation modes, and three digital data transmission rate
of, for example, 15Mb/s to be re-  processing circuit arrangements for
dealing with the corded on the magnetic tape and the digital data hav-
digital data In the LP, SP and HD operation modes, re- ing the transmission
rate of 15Mb/s obtained based   45  spectively. This results in a
disadvantage that the on the colorvideo signal and recorded on the magnet-
modified VTR is very complicated in its construction. ic tape are
reproduced from the magnetic tape, and  Further, in such a modified VTR as
mentioned above, a SP operation mode in which the color video signal  it is
considerably difficult to keep each of various is converted to digital data
having the transmission  mechanisms operating with sufficient reliability
and rate of, for example, 30Mb/s to be recorded on the  50  the production
cost is undesirably Increased due to magnetic tape and the digital data
having the trans-  the high speed rotating device. mission rate of 30Mb/s
obtained based on the color   EP-A-0 241 227 discloses a video recording
and video signal and recorded on the magnetic tape are  reproduction
apparatus suitable for recording and re- reproduced from the magnetic tape,
are selectively  producing both NTSC and MUSE video signals and taken
respectively for achieving a long-playing record  55  using time-expansion
and distribution over two chan- on the magnetic tape and for obtaining high
quality re-  nels of scanning lines to achieve this. produced pictures
based on the reproduced digital    EP-A-0,226,796 discloses a half-wrap
helical data. Further, when a colortelevision signal according  scan
digital video recorder in which a high band width 2   
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using the same tape and head   nents other than the reproducing portion of
the mag- speed but additional heads of different azimuth an-  netic
reproducing apparatus mentioned above. gle.
In the magnetic recording apparatus constituted Accordingly, it is an
object of the present inven-  as described above in accordance with the
present in- tion to provide a magnetic recording and/or reproduc-   5
vention, the digital data selected from plural kinds of - ing apparatus for
recording digital data obtained  digital data which have the respective
different trans- based on an information signal on a magnetic tape,
mission rates are obtained from the encoder. The dig- for reproducing
digital data obtained based on an in-  ital data from the encoder are
selectively converted formation signal from a magnetic tape and reproduc-
in time base in the time base processor so that the Ing the digital data
from the magnetic tape, which  10  modified digital data having the
predetermined trans- avoids the aforementioned disadvantages and prob-
mission rate are obtained, and the modified digital lems encountered with
the prior art.              data are supplied to the recording modulator to
pro- Another object of the present invention Is to pro-  duce the recording
signal. Then, in the recording por- vide a magnetic recording apparatus for
recording  tion, the recording signal from the recording modula- digital
data obtained based on an information signal  15  tor is recorded in each
of the oblique record tracks on a magnetic tape by means of a rotary
magnetic  formed on the magnetic tape, which is transported by head device,
which is operative to work in each of the  the tape driving device at the
speed corresponding to LP, SP and HD operation modes selected as occasion
the transmission rate of the digital data obtained from demands with a
relatively simple configuration by  the encoder, by the rotary magnetic
head device which reliability In recording operation can be kept  20  which
is rotated by the head driver at the predeter- sufficient and obtained at a
relatively low cost.  mined speed of rotation. A further object of the
present invention is to pro-  In the magnetic reproducing apparatus
constitut- vide a magnetic reproducing apparatus for reproduc-  ed as
described above in accordance with the present ing digital data obtained
based on an information sig-  invention, the recording signal is reproduced
through nal from a magnetic tape, on which the digital data are  25  the
rotary magnetic head device, which is rotated by recorded, by means of a
rotary magnetic head device,  the head driver at the predetermined speed of
rota- which is operative to work in each of the LP, SP and  tion, from each
of the oblique record tracks formed on HD operation modes selected as
occasion demands   the magnetic tape which Is transported by the tape with
a relatively simple configuration by which reli-  driving device at the
selected one of the speeds sat- ability In reproducing operation can be
kept sufficient  30  isfying the predetermined relation of ratio in the
repro- and obtained at a relatively low cost.            ducing portion.
The digital data are obtained based on A still further object of the
present invention is to  the recording signal reproduced through the rotary
provide a magnetic recording and reproducing appa-  magnetic head device in
the reproduced demodula- ratus for recording digital data obtained based on
an  tor, and subjected to the time base conversion in the information
signal on a magnetic tape and reproduc-  35  time base processor so that
the modified digital data ing the digital data from the magnetic tape by
means  having the predetermined transmission rate which is of a rotary
magnetic head device, which Is operative  selected correspondingly to the
selected speed of the to work in each of the LP, SP and HD operation modes
magnetic tape are obtained. Then, the modified digi- selected as occasion
demands with a relatively sim-  tal data are supplied to the decoder and
the repro- pie configuration by which reliability in recording or  40
duced digital data representing the information signal reproducing
operation can be kept sufficient and ob-  are obtained from the decoder.
tained at a relatively low cost.                     Further, in the
magnetic reproducing and repro- According to the present invention, there
is pro-  ducing apparatus constituted as described above in vided a
magnetic recording apparatus acccording to  accordance with the present
invention, recording and claim 1.                                     45
reproducing operations are carried out similarly to the There is also
provided, according to the present  recording operation and the reproducing
operation Invention a magnetic reproducing apparatus in accor-  performed
respectively in the magnetic recording ap- dance with claim 9.
paratus and the magnetic reproducing apparatus as There is further
provided, according to the pres-  described above. ent invention, a
magnetic recording and reproducing   50  With the magnetic recording
apparatus, magnet- apparatus comprising a recording and reproducing  Ic
reproducing apparatus, and magnetic recording portion which corresponds to
both of the recording  and reproducing apparatus according to the present
portion of the magnetic recording apparatus and the  Invention, when the
recording operation for convert- reproducing portion of the magnetic
reproducing ap-  ing the information signal into one of plural kinds of
paratus mentioned above, and other structural com-  55  digital data which
have the respective transmission ponents corresponding to main structural
compo-   rates different from one another and recording the nents other
than the recording portion of the magnet-  digital data corresponding to
the information signal on ic recording apparatus and main structural compo-
the magnetic tape by the rotary magnetic head device 3  
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operation for obtaining the repro-  cylinder SLD is provided in common to
the recording duced digital data through the rotary magnetic head  and
reproducing sections. device from the magnetic tape on which the digital
The pair of rotary magnetic heads Ha and Hb and data are recorded and
reproducing the information  the pair of rotary magnetic heads Hc and Hd
are driv- signal based on the reproduced digital data Is per-   5   en to
rotate at a predetermined constant speed of ro- formed, the digital data
recorded on the magnetic  tation by a head driver 1. The rotary magnetic
heads tape or the reproduced digital data obtained from the  Ha and Hb are
provided with respective different gap magnetic tape are caused to have the
predetermined  angles, and the rotary magnetic heads Hc and Hd are
transmission rate, so that the rotary magnetic head  also provided with
respective different gap angles. device is not required to vary In its
speed of rotation.  10  A magnetic tape TP is wound on the head cylinder
Accordingly, the apparatus according to the present  SLD with a wrapping
angle of about 180 degrees un- invention can be simplified In configuration
and ob-  der the guidance by guide pins GP and transported at tained at a
relatively low cost with sufficient reliability  a predetermined speed by a
combination of a capstan in the recording or reproducing operation.       3
which is driven bya capstan driver 7 and a pinch roll- In particular, when
a colorvideo signal is selected   15  er 5 facing the capstan 3 with the
magnetic tape TP to be the information signal, the apparatus according
between, so as to be scanned alternately by the pair to the present
invention can be operative to work in  of rotary magnetic heads Ha and Hb
and the pair of each of the LP, SP and HD operation modes selected  rotary
magnetic heads Hc and Hd. as occasion demands with the relatively simple
and   A tape guide constituted by the outer surface of cheap configuration
which is not provided with a high  20  the head cylinder SLD and the guide
pins GP, and a speed rotating device and by which reliability in the  tape
driving device constituted by the capstan 3, recording or reproducing
operation is kept sufficient.  pinch roller 5 and capstan driver 7 are
provided in The above, and other objects, features and ad-  common to the
recording and reproducing sections. A vantages of the present invention
will become appa-  mode designating signal generator 9 Is further provid-
rentfrom the following detailed description which Isto  25  ed in common to
the recording and reproducing sec- be read in conjunction with the
accompanying draw-  tions. ings.
The mode designating signal generator9 is oper- Fig. 1 is a schematic block
diagram showing a re-  ative to supply the recording and reproducing sec-
cording and/or reproducing system including re-  tions with a first mode
designating signal Ca forcaus- cording and reproducing sections which
consti-  30  ing the recording and reproducing sections to take the tute an
embodiment of magnetic recording appa-  LP operation mode, a second mode
designating sig- ratus, an embodiment of magnetic reproducing  nal
Cbforcausing the recording and reproducing sec- apparatus, and an
embodiment of magnetic re-  tions to take the SP operation mode, and a
third mode cording and reproducing apparatus each accord-  designating
signal Cc for causing the recording and ing to the present invention;
35  reproducing sections to take the HD operation mode, Figs. 2Ato 2C are
time charts used forexplaining  selectively. The first, second and third
mode desig- time base conversion of digital data in the record-  nating
signals CaCb and Cc are selectively supplied ing and/or reproducing system
shown in Fig. 1;  also to the capstan driver 7 and the capstan driver 7 and
is operative to cause the magnetic tape TP to run at Figs. 3A to 3C
schematic illustrations showing  40  the predetermined speed which is one
of three differ- track patterns formed on a magnetic tape by the  ent
speeds corresponding respectively to the first, recording and/or
reproducing system shown in  second and third mode designating signals Ca,
Cb Fig. 1.                                       and Cc. Fig. 1 shows a
recording and/or reproducing sys-  In the recording section of the
recording and re- tem including recording and reproducing sections by  45
producing system shown in Fig. 1, a color television which embodiments of
magnetic recording appara-  signal SN according to the NTSC system is
applied to tus, magnetic reproducing apparatus, and magnetic  an input
terminal 10a or a color television signal SH recording and reproducing
apparatus according to  according to the HD system is applied to an input
ter- the present invention are constituted.           minal 1 Ob. The color
television signal [err] or [err] applied Referring to Fig. 1, in the
recording and/or repro-  50  to the input terminal 10a or 10b is supplied
through a ducing system, a colorvideosignal is subjected, as an  switch 11
to an analog to digital (A-D) converter 13. Information signal, to
recording on a magnetic tape  The switch 11 is supplied selectively with
the first, and reproduction from the magnetic tape in one of the  second
and third mode designating signals Ca, Cb LP, SP and HD operation modes,
and a head cylinder  and Cc and operative to cause a movable contact 11c
SLD in which a pair of rotary magnetic heads Ha and  55  to be connected to
a fixed contact 11a when the first Hb closeto each otherand anotherpair of
rotarymag-  or second mode designating signal Ca or Cb is ap- netic heads
Hc and Hd close to each other are dis-  plied thereto and cause the movable
contact 11c to be posed to face each other with the center of the head
connected to afixed contact 11 b when the third mode 4 
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is applied thereto. Accordingly,  Db or Dc are included, in response to the
first, second in the case where the first mode designating signal  or third
mode designating signal Ca, Cb or Cc, so as Ca is sent out from the mode
designating signal gen-  to produce encoded digital data. With this encoder
17, erator 9 so that the LP operation mode is taken or the  encoded digital
data DA having a transmission rate of, second mode designating signal Cb is
sent out from    5   for example, 15Mb/s are obtained based on the digital
the mode designating signal generator 9 so that the  data Da In the LP
operation mode, encoded digital SP operation mode is taken, the color
television sig-  data DB having a transmission rate of, for example, nal SN
from the input terminal 10a is supplied through  30Mb/s are obtained based
on the digital data Db in the switch 11 to the A-D converter 13, and in the
case  the SP operation mode, and encoded digital data DC where the third
mode designating signal Cc issent out  10  having a transmission rate of,
for example, 60Mb/s from the mode designating signal generator 9 so that
are obtained based on the digital data Dc in the HD the HD operation mode
Is taken, the color television  operation mode. Accordingly, the encoded
digital signal SH from the input terminal 10b is supplied  data DA, DB and
DC formed respectively based on through the switch 11 to the A-D converter
13.     the digital data Da, Db and Dc to have the respective The A-D
converter 13 is supplied selectively with  15  transmission rates which
satisfy a relation of ratio the first, second and third mode designating
signals  represented with 1:2: 4 are selectively derived from Ca, Cb and Cc
and operative to carry out an A-D con-  the encoder 17 in accordance with
each of the LP, SP verting operation in different manners respectively in
and HD operation modes. the case where the first or second mode designating
The encoded digital data DA, DB or DC thus ob- signal Ca or Cb is supplied
thereto and in the case   20  tained from the encoder 17 are supplied to a
time where the third mode designating signal Cc is sup-  base processor 19.
The time base processor 19 Is pliedthereto. Consequently, inthe
LPorSPoperation  supplied selectively with the first, second and third
mode, the color television signal [err] is converted to  mode designating
signals Ca, Cb and Cc and opera- digital data DN with a first predetermined
number of  tive to cause the encoded digital data DA, DB or DC bits bythe
A-D converter 13, and in the HD operation   25  to be subjected to time
base conversion so as to pro- mode, the color television signal [err] Is
converted to  duce modified digital data having a predetermined digital
data DH with a second predetermined number  transmission rate based on the
encoded digital data of bits, which is larger than the first predetermined
DA, DB or DC. The time base conversion for each of number of bits, by the
A-D converter 13.          the encoded digital data DA, DB and DC is
carried out The digital data DN or [err] obtained from the A-D   30  in
such a manner as described below in conjunction converter 13 are supplied
to a bit reduction circuit 15.  with Figs. 2Ato 2C. The bit reduction
circuit 15 is supplied selectively with  In the case of the LP operation
mode wherein the the first, second and third mode designating signals
first mode designating signal Ca is sent out from the Ca, Cb and Cc and
operative to cause the digital data  mode designating signal generator 9,
as shown in Fig. DN or DH to be subjected to bit reduction in different  35
2A, successive data segments a1, a2, a3, a4, a5, - - manners corresponding
respectively to the first, sec-  - of the encoded digital data DA having
the transmis- ond and third mode designating signals Ca, Cb and  sion rate
of 15Mb/s, each of which is divided to be in Cc so as to convert the
digital data DN or DH to digital  a period of time of Th corresponding to
one complete data having one of transmission rates which corre-  turn of
each of the rotary magnetic heads Ha, Hb, Hc spond respectively to LP, SP
and HD operation mode.  40  and Hd, are converted In time base in such a
manner With this bit reduction circuit 15, digital data Da having  that
each of alternate data segments a1, a3, a5, - - - a first transmission rate
which is relatively low is ob-  is compressed in time base to have a
transmission tained based on the digital data DN in the LP operation  rate
of 30Mb/s and delayed by a period of time corre- mode, digital data Db
having a second transmission  sponding to 3Th/2 so as to form an
arrangement of rate which is higher than the first transmission rate is  45
segmented digital data a1', a3', a5', - - - appearing ev- obtained based on
the digital data [err] in the SP oper-  ery 2Th, and each of another
alternate data seg- ation mode, and digital data Dc having a third trans-
ments a2, a4, - - - is compressed in time base to have mission rate which
is higher than the second trans-  a transmission rate of 30Mb/s and delayed
by a period mission rate is obtained based on the digital data DH  of time
corresponding to Th/2 so as to form an ar- in the HD operation mode.
50  rangement of segmented digital data a2', a4', - - - ap- Each of the
digital data Da, Db and Dc is supplied  pearing every 2Th. The arrangement
of segmented to an encoder 17. The encoder 17 is supplied selec-  digital
data a1', a3', a5', - - - is derived from the time tively with the first,
second and third mode designat-  base processor 19 as first modified
digital data [err] ing signals Ca, Cb and Cc and operative to cause the
having the transmission rate 30Mb/s, and the ar- digital data Da, Db or Dc
to be subjected to encoding,  55  rangement of segmented digital data a2',
a4', - - - ap- in which processes for adding a parity code for error
pearing simultaneously with the arrangement of seg- correction to the
digital data Da, Db or Dc and foradd-  mented digital data a1', a3', a5', -
- - is also derived ing a synchronous signal code to the digital data Da,
from the time base processor 19 as second modified 
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having the transmission rate 30Mb/s.  ulators 21 and 23. The modulated
signals [err] and In the case of the SP operation mode wherein the  SD2 are
amplified by recording amplifiers 25 and 27, second mode designating signal
Cb is sent out from  respectively, and then supplied, through an operation
the mode designating signal generator 9, as shown in  selecting switch 31
which is controlled, at that time, Fig. 2B, successive data segments b1,
b2, b3, b4, - -   5   to have movable contacts connected to respective -
b10, - - - of the encoded digital data DB having the  fixed contacts R in
accordance with a switch control transmission rate of 30Mb/s, each of which
is divided  signal Cs applied to a terminal 33, to the rotary mag- to be in
a period of time corresponding to Th/2, are  netic heads Ha and Hb as
recording signals SDa and converted in time base in such a manner that each
of  SDb, respectively, and to the rotary magnetic heads alternate data
segments b1, b3, b5, - - - is delayed by   10  Hc and Hd as recording
signals SDc and SDd, respec- a period of time corresponding to 3Th/2 so as
to form  tively. an arrangement of segmented digital data b1', b3',    On
that occasion, the capstan driver 7 is supplied b5', - - - appearing every
Th, and each of another al-  selectively with the first, second and third
mode des- ternate data segments b2, b4, - - - is remains to form  ignating
signals Ca, Cb and CC and operative to drive an arrangement of segmented
digital data b2', b4', -  15  the capstan 3 so as to transport the magnetic
tape TP - - appearing every Th. The arrangement of segment-  ata
predetermined speed of Vt in response to the first ed digital data b1',
b3', b5', - - - is derived from the  mode designating signal Ca in the LP
operation time base processor 19 as first modified digital data  mode, to
transport the magnetic tape TP at a prede- [err] having the transmission
rate 30Mb/s, and the ar-  termined speed of 2Vt in response to the second
rangement of segmented digital data b2', b4', --- ap-  20  mode designating
signal Cb in the SP operation pearing simultaneously with the arrangement
of seg-  mode, to transport the magnetic tape TP at a prede- mented digital
data b1', b3', b5', - - - is also derived  termined speed of 4Vt in
response to the third mode from the time base processor 19 as second
modified  designating signal Cc in the HD operation mode. The digital data
D2 having the transmission rate 30Mb/s.  predetermined speeds Vt, 2Vt and
4Vt satisfy the re- Further, in the case of the HD operation mode   25
lation of rate represented with 1: 2: 4 in the same wherein the third mode
designating signal Cc is sent  manner as the transmission rates of the
encoded dig- out from the mode designating signal generator 9, as  ital
data DA, DB and DC obtained respectively in the shown in Fig. 2C,
successive data segments c1, c2,  LP, SP and HD operation modes. c3, o4, -
-- c20, - - -of the encoded digital data DC hav-  Each of the rotary
magnetic heads Ha, Hb, Hc ing the transmission rate of 60Mb/s, each of
which is  30  and Hd is rotated at the predetermined constant divided to be
in a period of time corresponding to  speed with a rotational period of Th
by the head driver Th/2, are converted in time base in such a manner  1 to
scan the magnetic tape TP with a predetermined that each of alternate data
segments c1, c3, - - - is ex-  inclination for a period of time almost
corresponding panded in time base to have a transmission rate of  to Th/2
for forming oblique record tracks on the mag- 30Mb/s and delayed by a
period of time correspond-  35  netic tape TP, In each of which the
recording signals ing to Th/2 so as to form an arrangement of segment-
SDa, SDb, SDc and SDd are recorded. The recording ed digital data c1', c3',
- - - appearing continuously  of the recording signals SDa, SDb, SDc and
SDd on and each of another alternate data segments c2, c4,  the magnetic
tape TP is carried out with the oblique --- is expanded in time base to
have a transmission  record tracks formed as shown in Figs. 3A, 3B and rate
of 30Mb/s and delayed by a period of time corre-  40  3C. sponding to Th/4
so as toform an arrangementof seg-  In the LP operation mode, each of the
recording mented digital data c2', c4', - - - appearing continu-  signals
SDa and SDc corresponds to the first modi- ously. Thearrangement of
segmented digital data c1',  fled digital data [err] as shown in Fig. 2A
and each of c3', - - - is derived from the time base processor 19  the
recording signals SDb and SDd corresponds to as first modified digital data
[err] having the transmis-  45  the second modified digital data [err] as
shown in Fig. sion rate 30Mb/s, and the arrangement of segmented  2A. Then,
in every other scanning periods Tsa each digital data c2', o4', - - -
appearinght simultaneously  corresponding substantially to Th/2, In which
the ro- with the arrangement of segmented digital data c1',  tary magnetic
heads Ha and Hb close to each other c3', - - - is also derived from the
time base processor  scan the magnetic tape TP, portions of the recording
19 as second modified digital data [err] having the   50  signal SDa
corresponding respectively to the seg- transmission rate 30Mb/s.
mented digital data a2', a4', - - - which forms the first The first and
second modified digital data [err] and  modified digital data [err] are
supplied to the rotary [err] which are derived from the time base processor
19  magnetic head Ha and simultaneously portions of the as described above
in each of the LP, SP and HD op-  recording signal SDb corresponding
respectively to eration modes are supplied to recording modulators  55  the
segmented digital data a1', a3', - - - which forms 21 and 23, respectively,
and modulated signal [err]  the second modified digital data [err] are
supplied to and SD2 are produced based on the first and second  the rotary
magnetic head Hb. 
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12 scanning periods Tsa in which the rotary magnetic  data D2 are recorded
simultaneously on the magnetic heads Ha and Hb scan the magnetic tape TP in
the  tape TP to form oblique record tracks [err] and [err] and direction
Indicated with an arrow Rh, the portion ofthe  each two oblique record
tracks succeeding thereto at recording signal SDa coresponding to the
segment-  every other turn of the rotary magnetic heads Ha and ed digital
data a2' forming the first modified digital   5   Hb. data [err] and the
portion of the recording signal SDb  Through such recording operation, the
encoded corresponding to the segmented digital data a1' form-  digita data
DA obtained from the encoder 17 to have ing the second modified digital
data D2 are recorded  the transmission rate of 15Mb/s are converted to the
simultaneously by the rotary magnetic heads Ha and  first and second
modified digital data [err] and D2 hav- Hb on the magnetic tape TP to form
oblique record  10  ing the transmission rate of 30Mb/s and then record-
tracks [err] and [err]. On that occasion, the portion of the  ed in the
oblique record tracks on the magnetic tape recording signal SDc
corresponding to the segment-  TP. ed digital data a2' forming the first
modified digital  In the SP operation mode, each of the recording data
[err] and the portion of the recording signal SDd  signals SDa and SDc
corresponds to the first modi- corresponding tothe segmented digital data
a1' form-  15  fied digital data [err] as shown in Fig. 2B and each of ing
the second modified digital data D2 are supplied  the recording signals SDb
and SDd corresponds to to the rotary magnetic heads Hc and Hd. However,
the second modified digital data [err] as shown in Fig. since the rotary
magnetic heads Hc and Hd are posi-  2B. Then, In each scanning period Tsa
In which the ro- tioned not to scan the magnetic tape TP, the recording
tary magnetic heads Ha and Hb scan the magnetic by the rotary magnetic
heads Hc and Hd is not carried   20  tape TP, portions of the recording
signal SDa corre- out.                                             sponding
respectively to the segmented digital data Then, In each of a scanning
period Tsb succeed-  b2', b4', - - - which forms the first modified digital
data ing to the scanning period Tsa and corresponding  [err] are supplied
to the rotary magnetic head Ha and substantially to Th/2, In which the
rotary magnetic  simultaneously portions of the recording signal SDb heads
Hc and Hd scan the magnetic tape TP in the  25  corresponding respectively
to the segmented digital direction indicated with the arrow Rh, and
successive  data b1', b3', - - - which forms the second modified two
scanning periods Tsa and Tsb coming after each  digital data D2 are
supplied to the rotary magnetic of the rotary magnetic heads Ha and Hb has
started  head Hb. nextone turn, the recording signals SDcand SDd and
Consequently, as shown in Fig. 3B, In one of the the recording signals SDa
and SDb have their empty  30  scanning periods Tsa in which the rotary
magnetic portions, and therefore the oblique record track is not  heads Ha
and Hb scan the magnetic tape TP in the formed on the magnetic tape TP.
Further, in the scan-  direction indicated with an arrow Rh, the portion
ofthe ning period Tsa coming after each of the rotary mag-  recording
signal SDa corresponding to the segment- netic heads Ha and Hb has started
further next one  ed digital data b2' forming the first modified digital
turn, the portion of the recording signal SDa corre-  35  data [err] and
the portion of the recording signal SDb sponding to the segmented digital
data a4' forming  corresponding to the segmented digital data b1' form- the
first modified digital data [err] and the portion of the  ing the second
modified digital data D2 are recorded recording signal SDb corresponding to
the segment-  simultaneously by the rotary magnetic heads Ha and ed digital
data a3' forming the second modified digital  Hb on the magnetic tape TP to
form oblique record data [err] are recorded simultaneously by the rotary
40  tracks [err] and [err]. On that occasion, the portion of the magnetic
heads Ha and Hb on the magnetic tape TP  recording signal SDc corresponding
to the segment- to form oblique record tracks [err] and [err] in the same
ed digital data b2' forming the first modified digital manner as the
oblique record tracks [err] and [err].  data [err] and the portion of the
recording signal SDd Under such a condition, the speed Vt at which the
corresponding to the segmented digital data b1' form- magnetic tape TP is
transported is so selected that  45  ing the second modified digital data
D2 are supplied the magnetic tape TP Is moved, in the direction Indi-  to
the rotary magnetic heads Hc and Hd. However, cated with an arrow Rt in
Fig. 3A, by a distance Tt cor-  since the rotary magnetic heads Hc and Hd
are posi- responding to a space between two successive obli-  tioned notto
scan the magnetictape TP, the recording que record tracks during each one
turn of each of the  by the rotary magnetic heads Hc and Hd is not carried
rotary magnetic heads Ha, Hb, Hcand Hd. According-  50  out. ly, the
oblique record tracks [err] and [err] are posi-  Then, In a scanning period
Tsbsucceeding to the tioned on the magnetic tape TP to be next to the ob-
scanning period Tsa and corresponding substantially lique record tracks
[err] and [err].                 to Th/2, in which the rotary magnetic
heads Hc and After that, the portion of the recording signal SDa  Hd scan
the magnetic tape TP in the direction indicat- corresponding to the
segmented digital data forming  55  ed with the arrow Rh, the recording
signals SDc and the first modified digital data [err] and the portion of
the  SDd have their empty portions and therefore the ob- 



recording signal SDb corresponding to the segment-  lique record track is
notformed on the magnetic tape ed digital data forming the second modified
digital  TP. Further, in the scanning period Tsa coming after 7    13
EP 0 337 650 B1                14 each of the rotary magnetic heads Ha and
Hb has  signal SDc corresponding respectively to another al- started next
one turn, the portion of the recording sig-  ternate ones of the segmented
digital data c2', c4', nal SDa corresponding to the segmented digital data
c6', c8', - - - C18', - - - which form the first modified b4' forming the
first modified digital data [err] and the  digital data [err], that is, the
segmented digital data c4', portion of the recording signal SDb
corresponding to   5   c8, - - -, are supplied to the rotary magnetic head
Hc the segmented digital data b3' forming the second  and simultaneously
portions of the recording signal modified digital data D2 are recorded
simultaneously  SDd corresponding respectively to another alternate by the
rotary magnetic heads Ha and Hb on the mag-  ones of the segmented digital
data c1', c3', c5', c7', - netic tape TP to form oblique record tracks
[err] and  - - C17', - - - which form the second modified digital [err] in
the same manner as the oblique record tracks  10  data D2, that is, the
segmented digital data c3', c7', - [err] and [err].
- -, are supplied to the rotary magnetic head Hd. Under such a condition,
the magnetic tape TP is   Consequently, as shown in Fig. 3C, in one of the
transported at the speed 2Vt and therefore moved in  scanning periods Tsa
in which the rotary magnetic the direction indicated with an arrow Rt In
Fig. 3B by  heads Ha and Hb scan the magnetic tape TP in the a distance 2Tt
corresponding to two times as long as  15  direction Indicated with an
arrow Rh, the portion ofthe a space between two successive oblique record
recording signal SDa corresponding to the segment- tracks during each one
turn of each of the rotary mag-  ed digital data c2' forming the first
modified digital netic heads Ha, Hb, Hc and Hd. Accordingly, the ob-  data
[err] and the portion of the recording signal SDb lique record tracks [err]
and [err] are positioned on the  corresponding to the segmented digital
data c1' form- magnetic tape TP to be next to the oblique record  20  ing
the second modified digital data D2 are recorded tracks [err] and [err].
simultaneously by the rotary magnetic heads Ha and After that, the portion
of the recording signal SDa  Hb on the magnetic tape TP to form oblique
record corresponding to the segmented digital data forming  tracks [err]
and [err]. Next, in the scanning period Tsb the first modified digital data
[err] and the portion of the  succeeding to the scanning period Tsa, in
which the recording signal SDb corresponding to the segment-  25  rotary
magnetic heads Hc and Hd scan the magnetic ed digital data forming the
second modified digital  tape TP in the direction indicated with the arrow
Rh, data D2 are recorded simultaneously on the magnetic  the portion of the
recording signal SDc corresponding tape TP to form oblique record tracks
[err] and [err] and  to the segmented digital data c4' forming the first
each two oblique record tracks succeeding thereto at  modified digital data
[err] and the portion of the record- every turn of the rotary magnetic
heads Ha and Hb.  30  ing signal SDd corresponding to the segmented digi-
Through such recording operation, the encoded  tal data c3' forming the
second modified digital data digital data DB obtained from the encoder 17
to have  [err] are recorded simultaneously bythe rotary magnet- the
transmission rate of 30Mb/s are converted to the  ic heads Hc and Hd on the
magnetic tape TP to form first and second modified digital data [err] and
D2 hav-  oblique record tracks [err] and [err]. ing the transmission rate
of 30Mb/s and then record-  35  Then, in the scanning period Tsa coming
after ed in the oblique record tracks on the magnetic tape  each of the
rotary magnetic heads Ha ,Hb, Hc and Hd TR
has started next one turn, the portion of the recording In the HD operation
mode, each of the recording  signal SDa corresponding to the segmented
digital signals SDa and SDc corresponds to the first modi-  data c6'
forming the first modified digital data [err] and fled digital data [err]
as shown in Fig. 2C and each of  40  the portion of the recording signal
SDb corresponding the recording signals SDb and SDd corresponds to  to the
segmented digital data c5' forming the second the second modified digital
data D2 as shown In Fig.  modified digital data D2 are recorded
simultaneously 2C. Then, in each scanning period Tsa in which the ro-  by
the rotary magnetic heads Ha and Hb on the mag- tary magnetic heads Ha and
Hb scan the magnetic  netic tape TP to form oblique record tracks [err] and
tape TP, portions of the recording signal SDa corre-  45  [err] in the same
manner as the oblique record tracks sponding respectively to alternate ones
of the seg-  [err] and [err]. Further, in the scanning period Tsb suc-
mented digital data c2', c4', c6', c8', - - - C18', - - -  ceeding to the
scanning period Tsa during the next which form the first modified digital
data [err], that is,  turn of each of the rotary magnetic heads Ha ,Hb, Hc
the segmented digital data c2', c6', - - -, are supplied  and Hd, the
portion of the recording signal SDc cor- to the rotary magnetic head Ha and
simultaneously  50  responding to the segmented digital data c8' forming
portions of the recording signal SDb corresponding  the first modified
digital data [err] and the portion of the respectively to alternate ones of
the segmented digi-  recording signal SDd corresponding to the segment- tal
data c1', c3', c5', c7', - - - C17', - - - which form the  ed digital data
c7' forming the second modified digital second modified digital data [err],
that is, the segment-  data [err] are recorded simultaneously by the rotary
ed digital data c1', c5', - - -, are supplied to the rotary  55  magnetic
heads Ha and Hb on the magnetic tape TP 



magnetic head Hb. Further, in each scanning period  to form oblique record
tracks [err] and [err]. Tsb in which the rotary magnetic heads Hc and Hd
Under such a condition, the magnetic tape TP is scan the magnetic tape TP,
portions of the recording  transported at the speed 4Vt and therefore moved
in    15                 EP 0 337 650 B1               16 the direction
indicated with an arrow Rt in Fig. 3C by  mode, each two successive oblique
record tracks on a distance 4Tt corresponding to four times as long as  the
magnetic tape TP which runs at the speed Vt are a space between two
successive oblique record    scanned by the rotary magnetic heads Ha and Hb
at tracks during each one turn of each of the rotary mag-  every other turn
of each of the rotary magnetic heads netic heads Ha, Hb, Hc and Hd.
Accordingly, the ob-   5   Ha, Hb, Hc and Hd, and thereby the recording
signals lique record tracks [err] - - - [err] - - - are positioned on  SDa
and SDb are reproduced simultaneously for a the magnetic tape TP to be
arranged successively.  period of time corresponding to Th/2 from each two
Afterthat, the portion of the recording signal SDa  successive oblique
record tracks. The recording sig- corresponding to the segmented digital
data forming  nals SDa and SDb thus reproduced are of contents the first
modified digital data [err], the portion of the re-  10  corresponding
respectively to the first and second cording signal SDb corresponding to
the segmented  modified digital data [err] and [err] shown In Fig. 2A.
digital data forming the second modified digital data  In the case of the
SP operation mode, each two D2, the portion of the recording signal SDc
corre-  successive oblique record tracks on the magnetic sponding to the
segmented digital data forming the  tape TP which runs at the speed 2Vt are
scanned by first modified digital data [err], and the portion of the re-
15  the rotary magnetic heads Ha and Hb at every turn cording signal SDd
corresponding to the segmented  of each of the rotary magnetic heads Ha,
Hb, Hc and digital data forming the second modified digital data  Hd, and
thereby the recording signals SDa and SDb [err] are recorded simultaneously
on the magnetic tape  are reproduced simultaneously for a period of time TP
to form four oblique record tracks at every turn of  corresponding to Th/2
from each two successive ob- the rotary magnetic heads Ha, Hb, Hc and Hd.
20  lique record tracks. The recording signals SDa and Through such
recording operation, the encoded  SDb thus reproduced are of contents
corresponding digital data DC obtained from the encoder 17 to have
respectively to the first and second modified digital the transmission rate
of 60Mb/s are converted to the  data [err] and [err] shown in Fig. 2B.
first and second modified digital data [err] and D2 hav-  Further, In the
case of the HD operation mode, ing the transmission rate of 30Mb/s and then
record-  25  two successive oblique record tracks on the magnetic ed in the
oblique record tracks on the magnetic tape  tape TP which runs at the speed
4Vt are scanned si- TR
multaneously by the rotary magnetic heads Ha and In the reproducing section
of the recording and  Hb and then next two successive oblique record
reproducing system shown in Fig. 1, the recording sig-  tracks on the
magnetic tape TP running at the speed nals SDa and SDb, or SDa, SDb, SDc
and SDd which  30  4Vt are scanned simultaneously by the rotary mag- are
recorded in the oblique record tracks [err] - - - [err] -  netic heads Hc
and Hd at every turn of each of the ro- - - formed on the magnetic tape TP
as described  tary magnetic heads Ha, Hb, Hc and Hd, and thereby above are
reproduced by the rotary magnetic heads  each ofthe recording signals SDa,
SDb, SDc and SDd Ha and Hb or Ha, Hb, Hc and Hd and the color tele-  are
reproduced for a period of time corresponding to vision signal [err] or
[err] is reproduced based on the re-  35  Th/2 from each foursuccessive
oblique record tracks. cording signals SDa and SDb or SDa, SDb, SDc and
Each of the recording signals SDa and SDc repro- SDd obtained from the
magnetic tape TP under the  duced through the rotary magnetic heads Ha and
Hc condition where the LP, SP or HD operation mode is  respectively Is of
contents corresponding to the first taken.
modified digital data [err] shown in Fig. 2C and each of In the
reproduction of the recording signals SDa   40  the recording signals SDb
and SDd reproduced and SDb or SDa, SDb, SDc and SDd from the mag-  through
the rotary magnetic heads Hb and Hd respec- netic tape TP conducted by the
rotary magnetic  tively is of contents corresponding to the second heads Ha
and Hb or Ha, Hb, Hc and Hd, the capstan  modified digital data [err] shown
in Fig. 2C. 3 is driven by the capstan driver 7 to which the first,  The
recording signals SDa, SDb, SDc and SDd second and third mode designating
signals are selec-  45  obtained from the rotary magnetic heads Ha, Hb, Hc
tively supplied from the mode designating signal gen-  and Hd respectively
supplied through the operation erator 9, and the magnetic tape TP on which
the re-  selecting switch 31 which is controlled, at that time, cording
signals SDa and SDb or SDa, SDb, SDc and  to have the movable contacts
connected to respec- SDd are recorded is transported by the capstan 3 at
tive fixed contacts P in accordance with the switch the speed Vt in the LP
operation mode, at the speed  50  control signal Cs applied to the terminal
33, to repro- 2Vt In the SP operation mode, and at the speed 4Vt  ducing
amplifiers 41,43,45 and 47, respectively. The in the HD operation mode.
Further, each of the rotary  recording signals SDa and SDc amplified by the
re- magnetic heads Ha, Hb, Hc and Hd is rotated at the  producing
amplifiers 41 and 43 respectively are sup- predetermined constant speed
with a rotational peri-  plied through an adder 49 to a reproduced signal
de- od of Th by the head driver 1 to scan the oblique re-  55  tector 53
and the modulated signal [err] is detected by 



cord tracks [err] - - - [err] - - - on the magnetic tape TP  the reproduced
signal detector 53. Similarly, the re- running at the speed Vt, 2Vt or 4Vt.
cording signals SDb and SDd amplified by the repro- In more detail, in the
case of the LP operation  ducing amplifiers 45 and 47 respectively are
supplied 9    17                 EP 0 337 650 B1                 18 through
an adder 51 to a reproduced signal detector  and each of the segmented
digital data b2', b4', - - - 55 and the second modulated signal SD2 is
detected  b10' having the transmission rate of 30Mb/s and con- by the
reproduced signal detector 55.             stituting the first modified
digital data [err] Is delayed The modulated signal [err] obtained from the
re-  by a period of time corresponding to Th/2, so that the produced signal
detector 53 is demodulated at a re-   5   encoded digital data DB having
the transmission rate producing demodulator 57 to produce the first modi-
of 30Mb/s as shown in Fig. 2B are formed in the time fled digital data
[err] and the modulated signal SD2 ob-  base processor 61 and derived
therefrom. tained from the reproduced signal detector 55 is de-  Further,
In the case of the HD operation mode modulated at a reproducing demodulator
59 to pro-  wherein the third mode designating signal Cc is sent duce the
second modified digital data [err]. The first  10  out from the mode
designating signal generator 9, and second modified digital data [err] and
[err] are com-  each of the segmented digital data c1', c3', c5', - - -
posed of the segmented digital data a2', a4', - - - hav-  c17', - - -
having the transmission rate of 30Mb/s and ing the transmission rate of
30Mb/s as shown in Fig.  constituting the second modified digital data
[err] is 2A and the segmented digital data a1', a3', - - - having
compressed in time base to have a transmission rate the transmission rate
of 30Mb/s as shown In Fig. 2A   15  of 60Mb/s and each of the segmented
digital data c2', in the LP operation mode, of the segmented digital  c4',
c6', - - - c18', - - - having the transmission rate of data b2', b4', - -
b10' --- having the transmission  30Mb/s and constituting the first
modified digital data rate of 30Mb/s as shown in Fig. 2B and the segmented
[err] is compressed in time base to have the transmis- digital data b1',
b3', - - - b10' - - - having the trans-  sion rate of 60Mb/s and delayed by
a period of time mission rate of 30Mb/s as shown in Fig. 2B In the SP   20
corresponding to Th/4, so that the encoded digital operation mode, and of
the segmented digital data  data DC having the transmission rate of 60Mb/s
as c2', c4', b6' ---c18'---  having the transmission rate  shown in Fig. 2C
are formed in the time base proces- of 30Mb/s as shown in Fig. 2C and the
segmented dig-  sor 61 and derived therefrom. ital data c1', c3', c5', - --
c17' --- having the trans-  The encoded digital data DA, DB or DC obtained
mission rate of 30Mb/s as shown in Fig. 2B In the HD   25  from the time
base processor 61 as described above operation mode, and supplied to a time
base proces-  are supplied to a decoder 63. The decoder 63 is sup- sor 61.
plied selectively with the first second and third mode The time base
processor 61 is supplied selective-  designating signals Ca, Cb and Cc and
operative to ly with the first, second and third mode designating  cause
the encoded digital data DA, DB or DC to be signals Ca, Cb and Cc and
operative to cause the first  30  subjected to decoding in response to the
first second and second modified digital data [err] and [err] to be sub-
or third mode designating signal Ca, Cb or Cc, so as jected to time base
conversion so as to produce the  to produce decoded digital data. With this
decoder63, encoded digital data DA, DB or DC having the prede-  the digital
data Da having the transmission rate of termined transmission rate. The
time base conver-  I 5Mb/s are obtained based on the encoded digital sion
for the first and second modified digital data [err]  35  data DA In the LP
operation mode, the digital data Db and D2 is carried out in such a manner
as described  having the transmission rate of 30Mb/s are obtained below.
based on the encoded digital data DB in the SP oper- In the case of the LP
operation mode wherein the  ation mode, and the digital data Dc having the
trans- first mode designating signal Ca is sent out from the  mission rate
of 60Mb/s are obtained based on the en- mode designating signal generator
9, each of the seg-  40  coded digital data DC in the HD operation mode.
mented digital data a1', a3', -- - having the transmis-  The digital data
Da, Db or Dc obtained from the sion rate of 30Mb/s and constituting the
second modi-  decoder 63 are supplied to a bit restoration circuit 65. fied
digital data D2 is expanded In time base to have  The bit restoration
circuit 65 is supplied selectively a transmission rate of 15Mb/s and each
of the seg-  with the first, second and third mode designating sig- mented
digital data a2', a4', - - - having the transmis-  45  nals Ca, Cb and Cc
and operative to cause the digital sion rate of 30Mb/s and constituting the
modified dig-  data Da, Db or Dc to be subjected to bit restoration in ital
data [err] is expanded in time base to have the  one of different manners
corresponding respectively transmission rate of 15Mb/s and delayed by a
period  to the first, second and third mode designating sig- of time
corresponding to Th, so that the encoded dig-  nals Ca, Cb and Cc so as to
convert the digital data ital data DA having the transmission rate of
15Mb/s as  50   Da, Db or Dc to the digital data [err] or [err]. With this
bit shown in Fig. 2A are formed in the time base proces-  restoration
circuit 65, the digital data [err] is obtained sor 61 and derived
therefrom.                      based on the digital data Da in the LP
operation mode, In the case of the SP operation mode wherein the  the
digital data DN is obtained based on the digital second mode designating
signal Cb is sent out from  data Db in the SP operation mode, and the
digital data 



the mode designating signal generator 9, each of the  55   [err] Is
obtained based on the digital data Dc in the HD segmented digital data b1',
b3', - - - b9', -- - having  operation mode. The digital data [err] or
[err] obtained the transmission rate of 30Mb/s and constituting the  from
the bit restoration circuit 65 is supplied to a dig- second modified
digital data [err] is taken out as It is  Ital to analog (D-A) converter
67. 10    19                  EP0337650B1                     20 The D-A
converter 67 is supplied selectively with  tact with the magnetic tape; and
the first, second and third mode designating signals        head driving
means (1) for rotating said ro- Ca, Cb and Cc and operative to carry out a
D-A con-   tary magnetic head device at a predetermined verting operation
in different manners respectively in  speed of rotation; characterised by
the case where the digital data DN is supplied thereto   5  tape driving
means (3,5,7) for causing the and in the case where the digital data DH is
supplied  magnetic tape to run at a selected one of a plur- thereto.
Consequently, in the LP or SP operation      ality of predetermined speeds
according to the mode, the digital data DN is converted to the color tel-
transmission rate of encoded digital data ob- evision signal SN according
to the NTSC system to be  tained from said encoding means (13, 15, 17);
derived from an output terminal 69, and in the HD op-  10  and eration
mode, the digital data [err] is converted to the      time base processing
means (19) for re- color television signal [err] according to the HDTV sys-
ceiving blocks of data from said encoding means tem to be derived from the
output terminal 69.        (13, 15, 17), selectively compressing or expand-
As described above, with the reproducing section   ing said received blocks
into blocks of a predeter- of the recording and reproducing apparatus shown
in  15  mined size and a predetermined substantially Fig. 1, the color
television signal [err] is reproduced  constant instantaneous transmission
rate, selec- based on the encoded digital data DA having the       tively
delaying said blocks and directing them al- transmission rate of 15Mb/s
which are obtained by     ternately between two output channels so that
causing the first and second modified digital data [err]  blocks
corresponding to each of pairs of tempor- and D2 having the transmission
rate of 30Mb/s and re-  20  ally adjacent received blocks are output to
said produced from the magnetic tape TP to be subjected    modulating means
simultaneously in the two to the time base conversion in the case of the LP
op-  channels. eration mode, the color television signal SN is repro- duced
based on the encoded digital data DB having  2. A magnetic recording
apparatus according to the transmission rate of 30Mb/s which are obtained
by   25  claim 1, wherein said different transmission rates causing the
first and second modified digital data [err]  satisfy a predetermined
ratio. and D2 having the transmission rate of 30Mb/s and re- produced from
the magnetic tape TP to be subjected  3. A magnetic recording apparatus
according to to the time base conversion in the case of the SP op-  claim 1
or 2, wherein said different transmission eration mode, and the color
television signal [err] is re   30  rates correspond to different operation
modes re- produced based on the encoded digital data DC hav-    spectively.
ing the transmission rate of 60Mb/s which are ob- tained by causing the
firstand second modified digital  4. A magnetic recording apparatus
according to data [err] and D2 having the transmission rate of        claim
1,2 or 3 wherein said rotary magnetic head 30Mb/s and reproduced from the
magnetic tape TP to  35  device comprises a head cylinder (SLD) on be
subjected to the time base conversion In the case  which, In use, the
magnetic tape is wound with a of the HD operation mode.
predetermined wrapping angle and at least a pair of rotary magnetic heads
(Ha-Hd) disposed to face each other across the centre of the head cy-
Claims                                        40      linder (SLD). 1. A
magnetic recording apparatus comprising:      5. A magnetic recording
apparatus according to an input terminal (10a, 10b) to which, in    claim
4, wherein said time base processing use, an information signal is applied;
means (19) is operative to produce first and sec- encoding means (13, 15,
17) for encoding   45  ond modified digital data each having said prede-
the information signal supplied from the input ter-  termined transmission
rate based on the encod- minal (10a, 10b) into aselected one of a plurality
ed digital data obtained from said encoding of digital data formats (DA,
DB, DC) having dif-   means, and said modulating means (21, 23) is ferent
instantaneous transmission rates,           operative to produce first and
second recording modulating means (21, 23) for producing   50  signals
which correspond respectively to the first recording signals In two
channels,                 and second modified digital data and are sup-
recording means (25, 27, 31, Ha-Hb) in-      plied to said pair of rotary
magnetic heads (Ha- cluding a rotary magnetic head device having a
Hd), respectively. plurality of recording heads to which said record- 



ing signals are supplied and tape guiding means  55   6. Amagnetic
recording apparatus according to any for guiding a magnetic tape on which
said record-  one of the preceding claims, wherein said rotary ing signals
are to be recorded and operative to    magnetic head device comprises a
head cylinder cause said rotary magnetic head device to con-     (SLD) on
which, in use, the magnetic tape Is    19                  EP 0 337 650 B1
20 The D-A converter 67 is supplied selectively with  tact with the
magnetic tape; and the first, second and third mode designating signals
head driving means (1) for rotating said ro- Ca, Cb and Cc and operative to
carry out a D-A con-  tary magnetic head device at a predetermined verting
operation in different manners respectively in  speed of rotation;
characterised by the case where the digital data DN is supplied thereto   5
tape driving means (3,5 7) forcausing the and in the case where the digital
data [err] is supplied  magnetic tape to run at a selected one of a plur-
thereto. Consequently, in the LP or SP operation      ality of
predetermined speeds according to the mode, the digital data DN is
converted to the color tel-  transmission rate of encoded digital data ob-
evision signal SN according to the NTSCsystem to be  tained from said
encoding means (13, 15, 17); derived from an output terminal 69, and in the
HD op-  10  and eration mode, the digital data DH is converted to the
time base processing means (19) for re- color television signal SH
according to the HDTV sys-  ceiving blocks of data from said encoding means
tem to be derived from the output terminal 69.        (13, 15, 17),
selectively compressing or expand- As described above, with the reproducing
section   ing said received blocks into blocks of a predeter- of the
recording and reproducing apparatus shown in  15  mined size and a
predetermined substantially Fig. 1, the color television signal SN is
reproduced  constant Instantaneous transmission rate, selec- based on the
encoded digital data DA having the       tively delaying said blocks and
directing them al- transmission rate of 15Mb/s which are obtained by
ternately between two output channels so that causing the first and second
modified digital data [err]  blocks corresponding to each of pairs of
tempor- and D2 having the transmission rate of 30Mb/s and re-  20  ally
adjacent received blocks are output to said produced from the magnetic tape
TP to be subjected    modulating means simultaneously In the two to the
time base conversion in the case of the LP op-  channels. eratlon mode, the
color television signal [err] is repro- duced based on the encoded digital
data DB having  2. A magnetic recording apparatus according to the
transmission rate of 30Mb/s which are obtained by  25  claim 1, wherein
said different transmission rates causing the first and second modified
digital data [err]  satisfy a predetermined ratio. and D2 having the
transmission rate of 30Mb/s and re- produced from the magnetic tape TP to
be subjected  3. A magnetic recording apparatus according to to the time
base conversion in the case of the SP op-  claim 1 or 2, wherein said
different transmission eration mode, and the color television signal [err]
is re-  30  rates correspond to differentoperation modes re- produced based
on the encoded digital data DC hav-    spectively. ing the transmission
rate of 60Mb/s which are ob- tained by causing thefirstand second modified
digital  4. A magnetic recording apparatus according to data [err] and
[err] having the transmission rate of        claim 1,2 or3 wherein said
rotary magnetic head 30Mb/s and reproduced from the magnetic tape TP to  35
device comprises a head cylinder (SLD) on be subjected to the time base
conversion in the case  which, in use, the magnetic tape is wound with a of
the HD operation mode.                             predetermined wrapping
angle and at least a pair of rotary magnetic heads (Ha-Hd) disposed to face
each other across the centre of the head cy- Claims
40     linder (SLD). 1. A magnetic recording apparatus comprising:     5. A
magnetic recording apparatus according to an input terminal (10a, 10b) to
which, in    claim 4, wherein said time base processing use, an Information
signal is applied;            means (19) Is operative to produce first and
sec- encoding means (13, 15, 17) for encoding   45  ond modified digital
data each having said prede- the information signal supplied from the Input
ter-  termined transmission rate based on the encod- minal (10a, 10b) into
a selected one of a plurality  ed digital data obtained from said encoding
of digital data formats (DA, DB, DC) having dif-  means, and said
modulating means (21, 23) is ferent instantaneous transmission rates,
operative to produce first and second recording modulating means (21, 23)
for producing   50  signals which correspond respectively to the first
recording signals in two channels,                and second modified
digital data and are sup- recording means (25, 27, 31, Ha-Hb) in-
plied to said pair of rotary magnetic heads (Ha- cluding a rotary magnetic
head device having a    Hd), respectively. plurality of recording heads to
which said record- ing signals are supplied and tape guiding means  55   6.
A magnetic recording apparatus according to any 



for guiding a magnetic tape on which said record-  one of the preceding
claims, wherein said rotary ing signals are to be recorded and operative to
magnetic head device comprises a head cylinder cause said rotary magnetic
head device to con-    (SLD) on which, In use, the magnetic tape is    21
EP 0 337 650 B1                22 wound with a predetermined wrapping
angle, a           tape driving means (7) for causing the first pair of
rotary magnetic heads (Ha-Hd) close  magnetic tape to run at a speed
selected from a to each other, and a second pair of rotary mag-  plurality
of predetermined speeds satisfying a netic heads (Hc, Hd) being disposed to
face each  predetermined ratio; other across the centre of the head
cylinder   5       time base processing means (61) for se- (SLD).
lectively compressing or expanding and multi- plexing the blocks of digital
data obtained from 7. A magnetic recording apparatus according to      the
demodulating means (57, 59) so as to pro- claim 5, wherein said time base
processing       duce modified digital data in a single channel means (19)
is operative to produce first and sec-  10  having a selected one of a
plurality of predeter- ond modified digital data each having said prede-
mined transmission rates according to the select- termined transmission
rate based on the encod-   ed speed of the magnetic tape; and ed digital
data obtained from said encoding            decoding means (63, 65) for
producing, means, and said modulating means (21, 23) is     based on the
modified digital data obtained from operative to produce first and second
recording   15  said time base processing means, reproduced signals
corresponding respectively to the first  digital data representing an
information signal. and second modified digital data, said first re-
cording signal being supplied both to one of said  10. A magnetic recording
apparatus according to first pair of rotary magnetic head (Ha, Hb) and to
claim 9, wherein said rotary magnetic head de- one of said second pair of
rotary magnetic heads  20  vice comprises a head cylinder (SLD) on which,
(Hc, Hd), and said second recording signal being  in use, the magnetic tape
is wound with a prede- supplied to both the other one of said first pairof
termined wrapping angle and at least a pair of ro- rotary magnetic heads
(Ha, Hb) and the other one  tary magnetic heads (Ha-Hd) disposed to face of
said second pair of rotary magnetic heads (Hc,  each other with the centre
of the head cylinder Hd).                                     25      and
operative to reproduce first and second re- cording signals from the
magnetic tape, respec- 8. A magnetic recording apparatus according to any
tively. one of the preceding claims, wherein said encod- ing means Includes
analog to digital converting  11. A magnetic reproducing apparatus
according to means (13) for converting the information signal  30  claim 9
or 10, wherein said demodulating means supplied from said input terminal to
digital data,  (57, 59) is operative to reproducefirstand second and bit
reduction means (15) to causing the digital  digital data based on said
first and second re- data obtained from said analog to digital convert-
cording signals respectively, and said time base ing means (13) to be
subjected to bit reduction so  processing means (61) Is operative to
produce as to produce digital data which are encoded to  35  said modified
digital data based on both of the be said encoded digital data.
first and second digital data obtained from said demodulating means. 9. A
magnetic reproducing apparatus comprising: reproducing means provided with
a rotary  12. A magnetic reproducing apparatus according to magnetic head
device (SLD) having a plurality of  40  claim 9, 10 or 11, wherein said
rotary magnetic reproduction heads and tape guide means for      head
device comprises a head cylinder (SLD) on guiding a magnetic tape on which
a recording sig-  which, in use, the magnetic tape Is wound with a nal
obtained based on digital data having a pre-  predetermined wrapping angle,
a first pair of ro- determined instantaneous transmission rate is    tary
magnetic heads (Ha, Hb) close to each other, recorded in each of a number
of oblique record  45  and a second pair of rotary magnetic heads (Ha,
tracks and operative to cause the rotary magnet-  Hd) close to each other,
said first pair of rotary ic head device to contact with the magnetic tape
magnetic heads (Ha, Hb) and second pair of ro- for scanning each oblique
record track to repro-  tary magnetic heads (Hc, Hd) being disposed to duce
the recording signal from the magnetic tape  face each other across the
centre of the head cy- as a block of digital data alternately to two chan-
50  linder (SLD) and being operative to reproduce nels;
first to fourth recording signals from the magnetic head driving means (1)
for rotating said ro-  tape, respectively. tary magnetic head device at a
predetermined speed of rotation;                            13. A magnetic
reproducing apparatus according to demodulating means (57, 59) for repro-
55  claim 12, wherein said demodulating means (57, 



ducing the digital data based on the recording sig-  59) is operative to
reproduce first and second dig- nal reproduced by the rotary magnetic head
de-   ital data based on said first to fourth recording vice;
signals, and said time base processing means 12    23                 EP
0337650 B1                  24 (61) is operative to produce said modified
digital  ing them alternately between two output chan- data based on both
of the first and second digital  nels so that blocks corresponding to each
of pairs data obtained from said demodulating means.      of temporally
adjacent received blocks are output to said modulating means simultaneously
in the 14. A magnetic reproducing apparatus according to   5  two channels,
any one of claims 9 to 13 and further comprising       second time base
processing means (61) bit restoration means (65) for causing the digital
for selectively compressing or expanding and data obtained from said
decoding means to be     multiplexing the blocks of digital data obtained
subjected to bit restoration so as to produce re-  from the demodulating
means (57, 59) so as to stored digital data, and digital to analog convert-
10  produce modified digital data in a single channel ing means (67) for
converting the restored digital  having a predetermined transmission rate
select- data obtained from said bit restoration means    ed corresponding
to the selected speed of the (85) to the information signal.
magnetic tape, and decoding means (63) for decoding said en- 15. A magnetic
recording and reproducing apparatus   15  coded digital data obtained from
said second comprising:                                      time base
processing means (61) to digital data an input terminal (10a, 10b) to
which, in   representing the information signal. use, an information signal
is applied, encoding means (13, 15, 17) for encoding the information signal
supplied from the inputterminal (10a, 10b)  20  PatentansprOche in one of a
selected plurality of digital data for- mats (DA, Db, DC) which have
different instan-  1. Magnetische Aufzeichnungsvorrichtung, mit: taneous
transmission rates, respectively;              elnem Eingangsanschlug (1
Oa, 1Ob), an modulating means (21, 23) for producing     den bei Verwendung
ein Informationssignal an- recording signals in two channels;       25
gelegt wird; recording and reproducing means provid-          einer
Codiereinrichtung (13, 15, 17) zum ed with a rotary magnetic head device
and tape   Codieren des Informationssignals, das vom Emn- guiding means for
guiding a magnetic tape on     gangsanschluB (10a, lOb) geliefert wird, in
ein which the recording signals are to be recorded   ausgewahites aus
mehreren digitalen Datenfor- and operative to cause the rotary magnetic
head  3o  maten (DA, DB, DC), die unterschiedliche mo- device to contact
with the magnetic tape for form-  mentane Obertragungsraten haben; ing
oblique record tracks to record the recording      elner
Modulatlonseinrichtung (21, 23) zur signals in said two channels on the
magnetic tape  Erzeugung von Aufzeichnungsslgnalen in zwel and for scanning
each oblique record track       KanAlen; formed on the magnetic tape to
reproduce the re-  35   einer Aufzelchnungseinrichtung (25, 27, corded
signal as a block of digital date alternately  31, Ha - Hb) mit einer
Drehmagnetkopfeinrich- to two channels;
tung, die mehrere Aufzeichnungskopfe aufweist, head driving means
(1)forrotating said ro-  zu denen dieAufzeichnungssignale geliefertwer-
tary magnetic head device at a predetermined     den, und einer
Bandfuhrungseinrichtung, um ein speed of rotation; and
40      Magnetband zu fGhren, auf dem die Aufzeich- demodulating means
(57,59) for demodu-      nungssignale aufzuzeichnen sind, und welche lating
the digital data in blocks in two channels  die  Drehmagnetkopfeinrichtung
veranlassen based on the recording signal reproduced by the  kann, mit dem
Magnetband in Kontakt zu treten; rotary magnetic head device from the
magnetic    und tape, said recording and reproducing apparatus  45
elner Kopfansteuereinrlchtung (1) zum further comprising:
Drehen der Drehmagnetkopfeinrichtung mit ei- tape driving means (7) for
causing the      ner vorgegebenen Drehgeschwindigkeit; ge- magnetic tape to
run at a selected one of a plur-  kennzeichnet durch ality of predetermined
speeds according to the         eine Bandantriebseinrichtung (3,5,7), um
transmission rate of encoded digital data ob-  50  des Magnetband zu
veranlassen, daB es mit ei- tained from said encoding means;
ner ausgewihlten aus mehreren vorgegebenen first time base processing means
(19) for   Geschwindigkelten entsprechend der O0bertra- receiving blocks of
data from said encoding      gungsrate der codierten digitalen Daten lAuft,
die means (13, 15, 17), selectively compressing or   von der
Codiereinrichtung (13, 15, 17) erhalten 



expanding said received blocks Into blocks of a  55  warden; und
predetermined size and a predetermined sub-           eine
Zeitbasisverarbeltungseinrichtung stantially constant instantaneous
transmission   (19) zum Empfang von Datenbl8cken von der Co- rate,
selectively delaying said blocks and direct-  diereinrichtung (13, 15, 17),
die selektiv diese 13    25                 EP 0 337 650 B1
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einer vorgegebe-     Anspruch 5, wobei die Zeitbasisverarbeitungs- non
Groffe und einer vorgegebenen in etwa kon-    einrichtung (19) die ersten
und zweiten modifi- stantbn momentanen Obertragungsrate kompri-
zierten digHalen Daten erzeugen kann, die Je- miert oder expandlert, die
selektiv diese Blocke  wells die vorgegebene Obertragungarate auf der
verzogert und sle abwechselnd zwischen zwei   6   Basis der codierten
dgitalen Daten haben, die Ausgangskanfilen so leiet, daS Blocke, die jo-
von der Codiereinrichtung erhalten werden, und dern der Paare von
zeitweilig benachbarten emp-   wobel die Modulationseinrichtung (21, 23)
erste fangenen Blocken entsprechen, an die Modulati-    und zweibt
Aufzeichnungssignale erzeugen onseinrichtung gleichzeitig in den beiden
Kana-   kann, die jewells den ersten und zweiten modif I- len ausgegeben
werden.                    10      zierten digitalen Daten entsprechen,
wobel das erste Aufzeichnungssignal sowohl zu einern des 2. Magnetische
Aufzoichnungavorrichtung nach         ersten Paars der Drehmagnetkopfe (Ha,
Hb) als Anspruch 1, wobel die untbrschiedlichen Ober-     auch zu elnem des
zweiten Paars der Drehma- tragungsraten ein vorgogebenes Verhaltnis er-
gnetkopfe (Hc, Hd) geliefert wird, und wobei das fflien.
15      zwelte Aufzeichnungssignal sowohl zu dem an- deren oinen des ersten
Paars der Drehmagnet- 3. Magnetische Aufzelchnungsvorrichtung nach
kopfe (Ha, Hb) als auch zum anderen oinen des Anspruch I oder 2, wobel die
unterschiedlichen    zwelten Pears der Drehmagnetk8pfe (Hc, Hd)
Obertragungaraten jeweils unterschiedlichen Be-   geliefert wird.
triebamoden entsprechen.                  20 8. Magnotlache
Aufzelchnungsvorrichtung nach ei- 4. Magnetische Aufzeichnungsvorrichtung
nach         nem der vorhergehenden Anspruche, wobei die Anspruch 1, 2 oder
3, wobel die Drehmagnet-       Codierelnrichtung eine
Analog-Digital-Umwand- kopfeinrichtung oinen Kopfzyiinder (SLD) auf-
lungseinrichtung (13) aufwelst, urn das Informs- walst, um den bel
Verwendung ein Magnetband   25  tionssignal, das vom Eingangsanschlull
geliefert mit einem vorgegebenen Umschlingungswinkel        wird, In
digitale Daten umzuwandeln, und sine geschlungen lst und zumindest emn Paar
von        Bitvorringerungseinrichtung (15), urn zu veran- Drehmagnetkopfen
(Ha - Hd) so angeordnet ist,    lassen, dal die digitalen Datbn, die von
der Ana- daB sie einander quer Oiber den Mitteipunkt des
log-Digital-Umwandlungseinrichtung (13) erhal- Kopfzylinders (SLD)
gegenuberliegen.      30     ten werden, oiner Bitverringerung unterworfen
werden, urn digitalo Daten zu erzeugen, die so 5. Magnetische
Aufzelchnungsvorrichtung nach         codiertsind, damit sle diese
codierten digitalen Anspruch 4, wobei die Zeltbasisverarbeltungs-     Datbn
sind. einrichtung (19) die ersten und zweiten modifi- zierten digitalen
Datbn, die jeweils die vorgege-  35  9. Magnetische Wiedergabevorrichtung
mit bone Obertragungarate auf der Basis der codler-        einer
Wiedergabeeinrichtung, die mit el- ten digitalen Daten haben,erzeugen kann,
die      ner Drehmagnetkopfelnrichtung (SLD) versehen von der
Codiereinrichtung erhaltn worden, und   ist, die mehrere Wiedergabekopfe
und sine wobel die Modulationseinrichtung (21, 23) erste
Bandfuhrungseinrichtung aufweist, um eln Ma- K>      und zweibt
Aufzelchnungssignals erzeugen   40    gnetband zu ffihren, auf welchem ein
Aufzeich- kann, die jeweils den ersten und zweiten modif I-  nungasignal,
das auf der Basis von digitalen Da- zierten digitalen Datbn entsprechen und
die Je-   ten erhalten wird, die eine vorgegebene momen- weils zu dem Paar
der Drehmagnetk6pfe (Ha -       tane Obertragungsrate haben, in jeder einer
An- Hd) geliefert warden.                             zahl von schrigen
Aufzeichnungsspuren aufge- 45     zeichnet Ist, und die bewirken kann, daB
die 6. Magnetische Aufzeichnungsvorrichtung nach oh-
Drehmagnetkopfeinrichtung mit dem Magnet- nern der vorhergehenden
Ansprfche, wobel die      band In Kontakt kommt, urn jede schrage Auf-
Drehmagnetkopfeinrichtung einen Kopfzylinder      zelchnungsspur
abzutasten, um das Wiederga- (SLD) aufwelt, urn den bei Verwendung ein Ma-
besignal aus dern Magnetband als ein Block von gnetband mit elnern
vorgegebenen Umschlin-  6o    digitalen Daten abwechselnd In zwei Kanilen
gungswinkel geschlungen ist, sln erstes Paarvon   wiederzugebon;
Drehmagnetk8pfen (Ha - Hd), die nahe beielnan-         elner
Kopfansatuereinrichtung (1) zurn der sind, und emn zweltes Paar von
Drehmagnet-    Drehen der Drehmagnetkopfelnrichtung mit ei- 



kopfen (He, Hd), die so angeordnet sind, daB sie  ner vorgegebenen
Drehgeschwindigkeit, einander quer fiber den Mittelpunkt des Kopfzy-  55
olner Demodulationseinrichtung (57, 59) linders (SLD) gegenfiberilegen.
zurWiedergabe der digitalen Daten auf der Basis des Aufzeichnungasignals,
das durch die Dreh- 7. Magnetische Aufzeichnungsvorrichtung nach
magnetkopfeinrichtung reproduziert wurde; 14    27                  EP 0
337 650 B1                28      111111111111111111 Jill 11 1111 elner
Bandansteuerelnrichtung (7), um zu     nungssignal aus dem Magnetband
reproduzieren veranlassen, dag das Magnetband mit elner Ge-      konnen.
schwindigkeitlauft, die aus mehrerenvorgegebe- non Geschwindigkeitn
ausgewihit wird, die ein  13. Magnetische Wiedergabevorrichtung nach An-
vorgegebenes Verhaltnis erfillen;          5       spruch 12, wobei die
Demodulationseinrichtung einer Zeitbasisverarbeltungseinrichtung      (57,
59) die ersten und zwelten digitalen Daten (61), um seloktiv die digitalen
Datenblocke, die  auf der Basis der ersten bis vierten Aufzeich- von der
Demodulationseinrichtung (57,59) erhal-    nungssignale reproduzieren kann,
und die Zeit- ten werden, zu komprimleren oder zu expandie-
basisverarbeitungsoinrichtung (61) die modifi- ren und zu multiplexen, urn
somit modifizierte dl-  10  zierten digitalen Datbn auf der Basis sowohl
der gitale Daten In einern Einzelkanal zu erzeugen,   ersten als auch der
zwelten digitalen Daten er- die eine ausgewahite aus mehreren von vorgege-
stellen kann, die von der Demodulationseinrich- benen Obertragungsraten
gemna  der ausge-         tung erhalten werden. wahiten Geschwindigkeit des
Magnetbandes ha- ben; und                                  15  14.
Magnotische Wiedergabevorrichtung nach ei- einer Decodlereinrichtung (83,
65) zur Er-   nem der Anspriche 9 bis 13, die welter eine Bit- zeugung auf
der Basis der modifizierten digitalen  wiederherstellungseinrichtung (65)
aufweist, um Datbn, die von der Zeitbasisverarbeitungsein-     zu
veranlassen, daB die digitalen Daten, die von richtung erhalten werden,
reproduzierterdigitaler  der Decodiereinrlchtung erhalten werden, einer
Daton, die ein Informationssignal darstellen.  20  Bitwiederherstellung
unterworfen werden, um somit wioderhergestollte digitale Daten zu erstel-
10. Magnetische Wledergabevorrichtung nach An-       len, und eine
Dlgital-Analog-Umwandlungsain- spruch 9, wobel die
Drehmagnetkopfeinrichtung      richtung (67) zurn Urnwandeln der
wiederherge- einen Kopfzylinder (SLD) aufweist, um den bei     steliten
digitalen Daten, dievon derBitwiederher- Verwendung das Magnetband mit
einern vorge-  25    stellungseinrichtung (65) erhalbtn werden, in das
gebenen Urnschllngungswinkel geschlungen ist,     Infornmationssignal. und
zurnindest ein Paar von Drehmagnetkopfen (Ha - Hd), die so angeordnet sind,
dae sle elnan-  15. Magnetische Aufzeichnungs- und Wiedergabe- der (iber
den Mittelpunkt des Kopfzylinders ge-   vorrichtung, mit:
genflberliegen,und die Jewells die ersten bzw.  30      einern
EingangsanschluB (10a, 10b), an zweiten Aufzeichnungssignale vorn
Magnetband      den bei Verwendung ein Informatlonssignal an- wiedergeben
k6nnen.                                gelegt wird, einer Codierelnrichtung
(13, 15, 17) zur Codierung des Informationssignals, das vom 11. Magnetische
Wiedergabevorrichtung nach An-        EingangsanschluB (1Oa,I Ob)
geliefertwird, in je- spruch 9 oder 10, wobei die Demodulationsein-  3S
weils elnes aus mehreren ausgewahiten digitalen richtung (57, 59) jeweils
die ersten und zweitn   Datenformatbn (DA, DB, DC), die verschiedene
digitalen Datbn auf der Basis derersten und zwei-  mornentane
Obertragungsraten haben; ten Aufzeichnungssignale reproduzieren kann,
einer Modulationseinrichtung (21, 23) zur und die
Zeitbasisverarbeitungseinrichtung (61)    Erstellung von
Aufzeichnungssignalen in zwei die modifizierten digitalen Datbn auf der
Basis  40  Kanalen; sowohl der ersten als auch der zweiten digitalen
einerAufzeichnungs- und Wiedergabeein- Daten erstellen kann, die von der
Demodulatlons-  richtung, die mit einer Drehmagnetkopfeinrich- einrichtung
erhalten werden.                      tung und elner
Bandfflhrungseinrichtung verse- hen at, urn ein Magnetband zu fuhren, auf
dom 12. Magnetische Wiedergabevorrichtung nach An-  45    die
Aufzelchnungssignale aufgezeichnet worden spruch 9,10 oder 11, wobei die
Drehmagnetkopf-    sollen, und die die Drehmagnetkopfeinrichtung
einrichtung oinen Kopfzylinder (SLD) aufweist,    veranlassen kann, mit dem
Magnetband in Kon- um den bei Verwendung ein Magnetband mit el-      takt
zu treten, urn schrage Aufzeichnungsspuren nern vorgegebenen
Umschlingungswinkel go-         zu bilden, um die Aufzeichnungssignale in
den schlungen ist, ein erstes Paar von Drehmagnet-  6o  beiden Kanalen auf
dem Magnetband aufzu- kopfen (Ha, Hb), die eng beleinander sind, und
zeichnen und um jede schrage Aufzeichnungs- ein zweites Paar von
Drehmagnetkopfen (Hc,        spur abzutasten, die auf dem Magnetband gebil-



Hd), die eng beieinander sind, wobei das erste    det ist, urn das
aufgazeichneot Signal als ein Paar der Drehmagnetk8pfe (Ha, Hb) und das
Block von digitalen Daten abwechselnd in beiden zweite Paar der
Drehmagnetkopfe (Hc, Hd) so  65    Kanflen zu reproduzieren;
angeordnetsind, daM sie einanderquer~berdem             oiner
Kopfanstouereinrichtung (1) zum Mittlpunkt des Kopfzylinders (SLD)
gegenfiber-    Drehen der Drehmagnetkopfeinrichtung mit ei- Ilegen und
jewells das erste bis vierte Aufzeich-  ner vorgegebenen
Drehgeschwindigkeit und 15    29                  EP 0 337 650 B1
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Demodulationseinrichtung (57, 59)            un dispositif d'enregistrement
(25,27, 31, zur Demodulierung der digitalen Daten In Blocke    Ha-Hb)
comprenant un dispositif de totes magne- in beiden Kanfilen auf der Basis
des Aufzelch-     tiques tournantes ayant une pluralite de tteos
nungssignals, das durch die Drehmagnetkopfoin-     d'enregistrement sur
lesquelles leadits signaux richtung vom Magnetband reproduziert wurde,   5
d'enregistrement sont appliques et un dispositif wobel die Aufzelchnungs-
und Wiedergabovor-        de guldage de bande pour guider une bande ma-
richtung welter aufweist:                          gnhtique sur laquelle
lesdits signaux d'enregis- sine Bandansteuerelnrichtung (7), um das
trement sont a enregistrer et astfonctionnel pour Magnetband zu
veranlassen, mit elner ausge-        provoquer Is contact dud it dispositif
de tites ma- wfihItn aus mehreren von vorgegebenen Ge-  1O      gn6tiques
tournantes avec la bands magneti- schwindigkeiten gemalr der
Obertragungsrate        que ; et der codierten digitalen Daton zu laufen,
die von         dispositif de commando de tote (1) pour der
Codloreinrichtung erhalton werden;             mettre en rotation ledit
dispositif de tetes magne- ene erste Zeitbasisverarbeitungseinrich-
tiques tournantes a une vitesse de rotation pre- tung (19) zum Empfang von
Datbnblicken von   15    d6termln6ie; caracterise par der Codiereinrichtung
(13, 15, 17), die selektiv         un dispositif de commande de bands (3,5,
die empfangenen BMoake in Blocke einer vorge-      7) pour provoquer le
defilement de Ia bands ma- gebenen GrOSe und elnervorgogebenen In etwa
gn6tique A une vitesse selectionnee d'une plura- konstantbn momentanen
Obertragungsrate kom-        lit de vitesses pred6termin6es en fonction du
primiert oder expandlert, die die Blocke selektliv  20  dhbit de
transmission des donnees numeriques verzogert und ale abwechselnd zwischen
zwel        codees obtbnuesa partirduditdispositif de coda-
Ausgangskanillen leltet, so dall Blocke, die je-   ge (13, 15, 17); et dem
der Peare derzeotweilig benachbarten emp-            un dispositif de
traltement de base de fangenen Biocke entsprechen, zur Modulations-
temps (19) pour recevoir des blocs de donnees einrichtung glelchzeltig in
den belden Kanilen   25  dudit dispositif de codage (13, 15, 17), compres-
ausgogeben worden,                                 sent ou d6compressant
selectivement lesdits eine zweitb Zeltbasisverarbeltungseln-        blocs
regus en blocs d'une dimension preddter- richtung (61) zum selektiven
Komprimleren oder     minee et a un debit de transmission instantane
Expandieren und Multiplexen der digitalen Da-      predetermin6
substantiellement constant, en re- tenblocke, die von
derDemodulationsoinrichtung   30  tardant selectivement lesdits blocs et
los diri- (57,59) erhalten werden, um so die modifizierten   geant
altornativement entre deux canaux de sor- digitalen Daten in einem
Einzelkanal zu erstellen,  tie de sorts que les blocs correspondent A
chacu- die eine vorgegebene Obertragungsrate haben,       ne des palres de
blocs regus adjacents temporal- die gemAM der ausgewihiten Geschwindigkeit
rementsontfournis audit dispositif de modulation des Magnetbandes
ausgewahit wird, und      35      simultanement dans les deux cenaux. sine
Decodierelnrichtung (63) zum Deco- dieren der codlerten dgitalen Daten, die
von der  2. Apparell d'enregistrement magnetique selon la zwelten
Zeitbasisverarbeitungselnrichtung (61)     revendication 1, dans lequel
lesdits debits de erhalten werden, in digitale Daten, die des Infor-
transmission differents satisfont a un rapport mationssignal darstellen.
40      predtebrmine. 3. Apparell d'enregistrement magnetique selon la
Revendlcatlons                                        revendication I ou 2,
dens lequel leadits debits de transmission differents correspondent res- 1.
Apparell d'enregistrement magnetique compre-  4S    pectivement A des modes
de fonctionnement dif- nant:
farents. un borne d'entree (10a, 10b) a laquelle, lors de l'utilisation, un
signal d'informations eat  4. Apparell d'enregistrement et de reproduction
se- applique;                                          Ion la revendicatlon
1,2 ou 3 dans lequel ledit dis- un dispositif de codage (13, 15, 17) pour
50  positif de  tetes  magnetiques  tournantes coder le signal
d'informations fourni par la borne  comprend un cylindre de tteb (SLD) sur
lequel, 



d'entr6e (10a, 10b) en un format selectionne A     lore de l'utillsation,
la bands magnhtique est en- partird'une pluralite de formats numeriques
(DA,   roulee avec un angle d'enroulement pr6d~terml- DB, DC) ayant
differents debits de transmission    ne et au moins une pairs de totes
magnhtiques instantanes,                              55       tournantes
(Ha-Hd) dispos6es en face l'une de un dispositif de modulation (21, 23)
pour    l'autre A travers le centre du cylindre de tate produire des
signaux d'enregistrernent dans        (SLD). deux canaux,    31
EP 0 337 650B1                  32   1      11 L 11  S11111111! 5. Appareil
d'enregistrement magn6tique solon la     nees num6riques obtenues a la
reduction binaire revendication 4, dans lequel ledit dispositif de  A
partir dudit dispositif de conversion analogique traitement de base de
tomps (19) sat fonctionnel  num6rique (13) afin de produire des donnees nu-
pour produire des premieres et secondes don-      meriques qui'sont codees
pour etre lesdites don- nees num6riques modifi6es ayant chacune ledit   5
n6es num6riques codees. d6bit de transmission prhdhtermln6 sur la base des
donn6es numerlques codees obtenues a par-  9. Appareil magnetique de
reproduction compre- tir dudit dispositif de codage, et ledit dispositif he
nant: modulation (21, 23) eat fonctionnel pour produire      un dispositif
de reproduction pourvu d'un des premier et second signaux d'enregistrement
fO  dispositif de thtes magn6tiques tournantos (SLD) qui correspondent
respectivementaux premieres     ayant une pluralite de totes de
reproduction et un et secondes donnees numeriques modifiees et
dispositif de guldage de bands pour guider une sont appliquhss
respectivement auxdites palres    bands magn6tique surlequel un signal
d'enregis- de totes magnetiques tournantes (Ha-Hd).         trement obtbnu
sur la base des donnees numeri- 1s     ques ayant un d6bit de transmission
instantane 6. Appareil d'onregistroment magn6tique solon
pr6dtebrmin6 eat enregistre dana chacune d'un l'une quelconque des
revendications pr6c6den-     nombre de pistes d'enregistrement obliques et
tes, dans lequel ledit dikpositif de totes magneti-  est fonctionnel pour
provoquer le contact du dis- ques tournantos comprend un cylindre de tOe
positif de tetes magnetiques tournantes avec la (SLD) sur lequel, lors de
l'utilisation, la bande ma-  20  bande magnetique pour balayer chaque pisto
gn6tique eat enroul6e avec un angle d'enroule-    d'enregistrement oblique
pour reproduire le si- ment predetermind, une premiere paire de totes
gnal d'enregistrement A partir de la bando ma- magnetiques tournantes
(Ha-Hd) proches l'une      gnhtique commo un bloc de donnees numiriques de
l'autre, et une seconds pairs de ttes magne-   alternativement sur deux
canaux; tiques tournantos (Hc, Hd) etant disposees en   25     un
dispositif de commando de tOte (1) pour face l'une de 'autre A travers le
centre du cylin-  mettre en rotation ledit dispositif de tetes magne- dre
de tebt (SLD).                               tiques tournantes A une
vitbsse de rotation pre- dtebrminee; 7. Appareil d'enregistrement
magnetique solon la           un dispositif de demodulation (57, 59)
revendication 5, dans loquel ledit dispositif de   3o  pour reproduire les
donnees numeriques sur la traibtment de bass de temps (19) eat fonctionnol
bass du signal enregistrement reproduit par le pour produire des premibres
et secondes don-      dispositif de tOtes magnetiques tournantos; nees
numeriques modifieeo ayant chacune ledit          un dispositif de commando
de bando (7) debit de transmission predetormine sur la base    pour
provoquerle defilement de la bands magne- desdites donnees numeriques
codees obtenues  35  tique A une vitesse selectionnee A partir d'une A
partir dudit dispositif de codage, et ledit dispo-  pluralite de vitesses
predtebrminees satisfaisant sitif de modulation (21, 23) eat fonctionnel
pour  un rapport pred~termine; produire les premieret second
signauxd'enregis-        un dispositif de traibtment de base de trement
correspondant respectivement aux pre-     temps (61) pour compresser ou
decompresser et mieres et secondes donnees numeriques modi-  40
multiplexer selectivement lea blocs de donnees fiees, ledit premier signal
d'enregistrement etant  num6riques obtonues a partirdu dispositif de dO-
fourni A la fois A une de ladito premibre pairs de  modulation (57, 59)
afin de produire des donn~es tOtes magnetiques tournantes (Ha, Hb) et A une
num6riques modifiess dans un canal unique de laditb seconds paire de tOtes
magnetiques      ayant un debit selectionne d'une pluralite de de-
tournantes (Hc, Hd), et ledit second signal d'on-  45  bits de transmission
predtebrmines en fonction registrement etant appliqu6 A la fols A I'autre
de  de la vitesse sblectionnee de la bande magneti- ladite premiere pairs
de ttebs magnetiques tour-  quo ; et nantes (Ha, Hb) etA l'autre de laditb
seconds pai-     un dispositif de dicodage (63, 65) pour re de tOtes
magnetiques tournantes (Hc, Hd).      produire, sur la base des donnees
numeriques 50      modifiess obtenues A partir dudit dispositif de 8.
Appareil d'enregistrement magnetique solon        traltomentdo base deo
tmps, des donnhes num6- 



I'une quelconque des revendications precedon-     riques reproduits
representant un signal d'infor- tes, dans lequel ledit dispositif de codage
mations. comprend un dispositif de conversion analogique num6rique (13)
pour convertirlesignal d'informa-  55  10. Appareil d'enregistrement
magnetique solon la tions fourni par ladite borne d'entree en des don-
revendication 9, dans lequel ledit dispositif de tO- nees numhriques, etun
dispositif de riduction bi-  tes magnetiques tournantbs comprend un cylin-
naire (15) pour provoquerla soumission des don-   dre de tteb (SLD) sur
lequel, lors de l'utilisation, 17    33                  EP 0 337 650 B1
3I * C   L .M   S la bands magnetique est enroulee avec un angle
dispositif de conversion num6rique analogique d'enroulement pr6d6termln6 et
au moins une pal-    (67) pour convertir les donn6es numiriques res- re de
tites magnetiques tournantes (Ha-Hd) dis-    taurees obtbnues A partir
dudit dispositif de res- posees en face l'une de l'autre avec le centre du
tauratlon binalre (65) en signal d'informations. cylindre de tte et est
fonctionnel pour reprduire   5 respectivement des premier et second signaux
15  Apparell d'enregistrement et de reproduction d'enregistrement a partir
de la bands magn6ti-     magnetique comprenant: que.
une borne d'entr6e (10a, 10b) a laquelle, lors de l'utilisation, un signal
d'informations esat 11. Apparell magnetique de reproduction selon la re-
10  appliqu6, un dispositif de codage (13, 15, 17) vendication 9 ou 10,
dans Isquel ledltdispositif de  pour coder le signal d'informations iburni
par la demodulation (57, 59) eat fonctionnel pour repro-  borne d'entree (1
Oa, I Ob) dans un format d'une duire des premieres et secondes donnees
num6-      pluralit6 de formats de donn6es num6riques s6- riques sur la
base desdits premier et second si-   lectionn6e (DA, DB, DC) qui ont
differents debits gnaux d'enregistrement respectivement, et ledit  15  de
transmission instantan6s, respectivement; dispositif de traltmentde base de
temps (61) est        un dispositif de modulation (21, 23) pour fonctionnel
pour produire leadites donnees nu-     produire des signaux
d'enregistrement dans meriques modifless sur la bass des premieres et
deux canaux; secondes donness numeriques obtenues A partir            un
dispositlfd'enregistroment et de repro- dudit dispositif de demodulation.
20      duction pourvu d'un dispositif de tetes magneti- ques tournantos et
d'un dispositif de guidage de 12. Appareil magnotique de reproduction solon
la re-   bands pour guider une bands magnetique sur la- vendicatlon 9, 10
ou 11, dans lsquel ledit dispo-  quells les signaux d'enregistrement sont A
enre- setif de tftes magnetiques tournantes comprend     gistrer et est
fonctionnel pour provoquer le un cylindre de tMe (SLD) sur lequel, lors de
l'utl-  25  contact du dispositif de ttes magnotiques tour- lisation, la
bands magnetique eat enroulee avec    nantes avec la bande magnetique pour
former un angle d'enroulement pred~termine, une pre-      des pists
d'enregistrement obliques et enregis- miere pairs de tetes magnetiques
tournantes        trer lea signaux d'enregistrement dans lesdits (Ha, Hb)
proches l'une de l'autre, et une seconde  deux canaux sur la bands
magnetique et pour ba- pair. de tetes magnetiques tournantbs (Ha, Hd)  30
layer chaque plate d'enregistrement oblique for- proches l'une de l'autre,
ladite premiere paire de  mee sur la bands magnetique pour reproduire le
tWts magnhtiques tournantes (Ha, Hb) et la so-     signal alternativement
enregistre sur deux ca- conde paire de ttebs magnetiques tournantbs
naux comme un bloc de donn6es numeriques; (Hc, Hd) otant disposees en face
l'une de l'autre        un dispositif de commands de tWe (1) pour A travers
le centre du cylindre de tteb (SLD) et  35  mettreen rotation ledit
dispositif de tes magne- etant fonctionnelle pour reproduire respective-
tiques tournantos A une vitosse de rotation pre-
mentlespremierauquatribmosignauxd'enregis-         determinee; et trement A
partir de la bando magnbtique.                 un dispositif de
demodulation (57, 59) pour demoduler lea donnoes numeriques en 13. Appareil
magnotique de reproductlon selon la re-  40  blocs dans deux canaux sur la
bass du signal vendicatlon 12, dans lequel ledit dispositif de de-
d'enregistrement reproduit par le aispositif de te- modulation (57,59)
estfonctionnel pour reprodul-   teo magnetiques tournantes A partir de la
bands re des premieres et socondes donnees num6ri-       magnetique,
leditappareil d'enregistrementetde ques sur la base desdits premier au
quatrieme si-  reproduction comprenant en outre: gnaux d'enregistrement, et
ledit dispositif de trai-  45  un dispositif de commands de band. (7)
tement de base de temps (81) eat fonctionnel       pour provoquerle
defilement de la banda magne- pour produire leadites donnees numeriques mo-
tique A une vitesse selectionnee d'une pluralite difiees sur la base A la
fois des premieres et se-  de vitosses preditermineos en fonction du debit
condos donnees numeriques obtenues A partir        de transmission des
donneos numeriques co- 



dudit dispositif de demodulation.          50      deos obtonues a partir
dud it dispositif de coda- ge; 14. Appareil magnetique de reproduction
salon l'une         un premier dispositif de traibtment de quelconque des
revendications 9 a 13 at ccmpre-    base de temps (19) pour recoevoir des
blocs de nant en outre un dispositif de restauration binaire  donnees A
partir dudit dispositif de codage (13, (65) pour provoquer la soumission
des donnbes  55  15,17) en compressantou on dbcompressant se- numeriques
obtonues A partir dudit dispositif de   lectivement lesdits blocs regus en
bloc d'une di- dbcodage a une restauration binaire afin de pro-   mension
pred~terminee at d'un debit de trans- duire des donnees numeriques
restaurbes, et un     mission Instantane predtebrmine substantielle- 18
35                  EP 0 337 650 B1                36    1        111111
1111II ment constant, en retardantselectivement lesdits blocs et en les
dirigeant alternativement entre les deux canaux de sortie de sorto quo des
blocs correspondant & chaque pairs de blocs volsins temporairement rogus
sont tournis audit disposi-   c tif de modulation simultanement dans les
deux canaux, un second dispositif de traibtmentde base de temps (61)
pourcompresserou d6compresser s6lectivement et multiplexer les blocs de
don-  io n6es num6riques obtonus par le dispositif de d6- modulation (57;
59) afin de produire des donn6es num6riques modifiees dans un canal unique
ayant un d6bit de transmission pr6d6termin6 s6- lectionn6 correspondant A
la vitesse selection-  *5 nee de la bande magnetique, et un dispositif de
d6codage (63) pour deoo- der lesdites donnees numeriques codees obte- nues
par lodit second dispositif de traibtment de base (61) en des donnees
num6riques represen-  20 tant le signal d'informations. 25 30 35 40 45 50
55 19    


