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Description 

BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  an  electronic 
editing  system  in  video  tape  recorder  (VTR),  video 
sheet  recorder,  or  the  like. 

The  electronic  editing  technique  of  the  VTR  of 
helical  scan  type  was  put  into  practical  use  many 
years  ago.  However,  at  the  present  time,  the  re- 
cording  density  of  the  VTR  is  improved  and  the 
narrow  track  recording  is  executed,  so  that  elec- 
tronic  editing  accuracy  becomes  a  factor  to  limit 
the  realization  of  the  high  density  recording. 

One  limit  of  the  recording  density  which 
causes  a  problem  in  electronic  editing  relates  to 
the  linearity  (defined  by  a  degree  of  curve  from  a 
straight  line)  between  the  recording  track  pitch  and 
the  track. 

At  present,  in  the  helical  scan  type  VTR  having 
a  rotary  head  cylinder  whose  diameter  is  about  70 
mmf  the  limit  of  the  track  linearity  is  about  5u.m. 
When  the  linearity  is  set  to  about  5u.m,  assuming 
that  the  linearity  between  the  recorded  track  and 
the  editing  track  which  is  subsequently  recorded 
shows  an  opposite  curve,  a  deviation  of  the  linear- 
ity  at  an  editing  point  is  equivalently  set  to  10  urn. 
Therefore,  to  execute  electronic  editing  under  such 
a  condition  without  causing  any  problem,  it  is  desir- 
able  to  set  the  track  pitch  to  about  30  urn  or  more. 

On  the  other  hand,  due  to  recent  technological 
advances  with  respect  to  magnetic  tapes  and 
heads,  the  recording  and  reproducing  picture  qual- 
ity  performances  can  be  derived  even  in  the  case 
of  a  track  pitch  of  10  urn  or  less.  Further,  there  has 
also  been  known  a  dynamic  tracking  technique  in 
which,  even  when  the  recording  track  pitch  is  set  to 
10u.m  and  the  linearity  of  the  recording  track  is  set 
to  5u.m,  if  each  track  has  a  curve  of  the  same 
tendency,  the  reproduction  is  accurately  executed 
along  the  recording  track  by  the  dynamic  tracking 
which  traces  the  curve  in  the  reproducing  mode. 

However,  in  the  case  of  performing  electronic 
editing  as  mentioned  above,  when  the  video  deck 
used  to  record  first  and  the  video  deck  which  is 
used  to  execute  the  electronic  editing  differ,  the 
track  curves  discontinuously  change,  particularly,  at 
the  positions  before  and  after  the  editing  point. 
Consequently,  there  occur  phenomena  such  that 
the  track  overlap  on  the  editing  point  track,  the 
guard  between  tracks  is  widened,  and  the  like. 
When  reproducing  the  tape  after  the  editing  is 
completed,  there  is  a  case  where  a  fluctuation  of 
the  reproduced  image  is  caused,  effective  means 
for  avoiding  such  a  problem  in  the  case  of  the  track 
pitch  of  about  20  urn  or  less  has  not  yet  been  put 
into  practical  use. 

EP-A-0  051  428  discloses  an  editing  system 
having  the  precharacterising  features  of  Claim  1. 
This  system  discloses  the  general  idea  of  storing 
the  curved  form  of  a  track  immediately  preceding 

5  the  edit  point  and  using  this  stored  information  for 
shaping  the  track  after  the  edit  point,  Furthermore 
this  specification  utilises  a  strain  sensor  but  merely 
for  obtaining  the  tracking  error. 

The  strain  sensor  used  in  JP-A-61-236  015  has 
io  the  same  purpose  as  in  the  present  system.  Its 

output,  however,  is  supplied  to  a  correction  signal 
generator  having  a  holding  function. 

SUMMARY  OF  THE  INVENTION 
75 

In  consideration  of  the  above  problems,  it  is  an 
object  of  the  present  invention  to  solve  the  problem 
of  image  fluctuation  at  the  editing  point  due  to  the 
dissidence  between  the  curves  of  the  recorded 

20  track  and  the  track  which  is  newly  recorded  in  the 
electronic  editing  which  has  been  caused  in  the 
narrow  track  recording  mode. 

With  respect  to  an  electronic  editing  system  in 
an  apparatus  in  which  adjacent  recording  tracks  are 

25  sequentially  formed  on  a  recording  medium  and  a 
signal  is  recorded  and  reproduced,  upon  editing 
and  recording,  the  reproduction  is  started  from  the 
track  before  the  editing  point,  a  reproducing  head 
mounted  on  an  electing-mechanical  converting  ele- 

30  ment  is  moved,  and  thereby  produces  the  repro- 
duction  in  conformity  with  the  curve  of  the  re- 
production  track.  A  strain  amount  of  the  electro- 
mechanical  converting  elements  upon  reproduction 
of  the  track  just  before  the  editing  point  is  detected 

35  by  a  strain  sensor  mounted  on  the  electro-me- 
chanical  converting  element  and  detection  signal  of 
the  strain  sensor  is  stored  as  a  digital  value.  When 
the  reproducing  head  arrives  at  the  editing  point, 
the  reproducing  head  is  set  into  the  recording 

40  mode.  The  electro-mechanical  converting  element 
onto  which  the  head  is  mounted  is  actuated,  there- 
by  allowing  a  strain  pattern  in  the  track  scan  of  the 
strain  sensor  mounted  on  the  electro-mechanical 
converting  element  to  trace  the  strain  pattern  of  the 

45  strain  sensor  upon  reproduction  of  the  track  just 
before  the  editing  point  which  has  been  stored  as 
the  digital  value. 

The  electro-mechanical  converting  element  on 
which  the  head  is  mounted  is  actuated  such  that 

50  the  reproducing  head  scans  in  conformity  with  the 
curve  of  the  reproducing  track  just  before  the  ed- 
iting  point.  A  deviation  amount  of  the  electro-me- 
chanical  converting  element  is  detected  by  the 
strain  sensor  mounted  on  the  electro-mechanical 

55  converting  element.  The  strain  amount  of  the  strain 
sensor  according  to  the  deviation  amount  of  the 
electro-mechanical  converting  element  according  to 
the  curve  of  the  reproducing  track  just  before  the 
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editing  point  is  stored  as  a  digital  value.  When  the 
head  reaches  the  editing  point,  the  head  is  set  into 
the  recording  mode.  The  electro-mechanical  con- 
verting  element  is  actuated  so  as  to  provide  the 
same  pattern  curve  as  the  curve  of  the  track  just 
before  the  editing  point.  At  this  time,  the  electro- 
mechanical  converting  element  is  actuated  in  a 
closed  loop  manner  so  that  the  strain  pattern  of  the 
strain  sensor  mounted  on  the  electro-mechanical 
converting  element  actuated  coincides  with  the 
strain  pattern  stored  as  the  digital  value.  Thus,  the 
stable  control  can  be  also  executed  for  distur- 
bance. 

According  to  the  present  invention,  there  is 
provided  an  electronically  controlled  magnetic  tape 
editing  system  for  a  magnetic  tape  record- 
er/reproducer  of  helical  scan  type,  comprising:  at 
least  one  magnetic  head  a  tracking  error  detecting 
circuit  operative,  when  the  system  operates  in  a 
reproducing  mode,  to  detect  tracking  error  of  said 
magnetic  head  by  using  a  reproduced  signal  de- 
rived  from  said  magnetic  head  and  to  output  a 
tracking  error  information  signal  indicative  of  the 
tracking  error;  a  first  memory  for  storing,  when  the 
system  operates  in  the  reproducing  mode,  latest 
curvature  information  data,  which  is  produced  from 
said  tracking  error  information  signal  and  indicative 
of  curvature  information  of  at  least  one  reproduced 
track,  and  for  holding,  when  the  system  operates  in 
an  editing  recording  mode,  the  latest  curvature 
information  data;  an  electro-mechanical  converting 
element  for  moving  said  magnetic  head  mounted 
thereon;  head  position  control  circuit  operative, 
when  the  system  operates  at  least  in  the  editing 
recording  mode,  to  control  said  electro-mechanical 
converting  element  based  on  the  latest  curvature 
information  data  stored  in  said  first  memory  so  that 
said  magnetic  head  traces  curvature  of  one  or 
more  tracks  reproduced  before  the  editing  record- 
ing  mode;  and  a  strain  sensor  for  detecting  me- 
chanical  strain  in  said  electro-mechanical  convert- 
ing  element  and  outputting  a  strain  detection  signal 
indicative  of  the  mechanical  strain;  characterized 
by:  a  second  memory  for  storing,  when  the  system 
operates  in  the  reproducing  mode,  latest  reference 
curvature  information  data,  which  is  produced  from 
said  strain  detection  signal  and  indicative  of  refer- 
ence  curvature  information  of  at  least  one  repro- 
duced  track,  and  for  holding,  when  the  system 
operates  in  the  editing  recording  mode,  the  latest 
reference  curvature  information  data;  and  an  auxil- 
iary  circuit  operative,  when  the  system  operates  at 
least  in  the  editing  recording  mode,  to  calculate  an 
error  signal,  which  represents  a  difference  between 
said  strain  detection  signal  of  a  current  track  and  a 
reference  curvature  information  signal  produced 
from  the  latest  reference  curvature  information  data 
stored  in  said  second  memory,  and  to  control  said 

electro-mechanical  converting  element  based  on 
said  error  signal  besides  the  latest  curvature  in- 
formation  data  stored  in  said  first  memory  so  that 
said  magnetic  head  traces  curvature  of  one  or 

5  more  tracks  reproduced  before  the  editing  record- 
ing  mode  even  if  any  disturbance  is  applied  to  said 
electro-mechanical  converting  element  or  said  head 
position  control  circuit. 

w  BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  block  diagram  of  an  embodiment  of 
an  electronic  editing  system,  according  to  the 
present  invention; 

75  Figs.  2A  to  2C  are  explanatory  diagram  of  a  pilot 
signal  which  is  recorded  onto  each  track; 
Fig.  3B  is  an  explanatory  diagram  of  a  head 
scanning  state; 
Fig.  3C  is  a  block  diagram  of  a  tracking  error 

20  detecting  circuit;  and 
Figs.  4A  to  4C  are  constructional  diagrams  of  a 
strain  detecting  sensor. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
25  MENTS 

Fig.  2A  shows  recording  tracks  on  a  magnetic 
tape  which  were  recorded  by  a  helical  scan  type 
video  tape  recorder  (VTR).  In  Fig.  2A,  consideration 

30  will  no  be  made  with  respect  to  the  case  where  the 
regional  after  a  position  a-a'  on  the  tape  is  assem- 
ble  recorded  (electronic  connection  recording)  to  a 
new  signal.  In  the  case  of  executing  the  electronic 
editing  operation  by  the  same  VTR  as  the  VTR 

35  which  was  used  to  record  the  recording  tape  of  Fig. 
2A,  the  curves  of  the  tracks  which  were  newly 
recorded  and  the  curves  of  the  tracks  which  had 
already  been  recorded  have  the  similar  tendency 
as  shown  in  Fig.  2B,  so  that  fluctuations  of  the 

40  recording  track  patterns  before  and  after  the  editing 
point  a-a'  do  not  occur  generally.  However,  in  the 
case  of  performing  the  electronic  editing  operation 
by  a  VTR  different  from  the  VTR  which  was  used 
to  record  the  recording  tape  of  Fig.  2A,  since  the 

45  curve  patterns  of  the  linearity  of  the  recording 
tracks  differ  depending  on  different  VTRs,  the 
curve  patterns  of  the  recorded  tracks  before  and 
after  the  editing  point  a-a'  can  differ  as  shown  in 
Fig.  2C.  Thus,  the  recorded  tracks  partially  overlap 

50  at  the  editing  point  or  the  guard  between  tracks  is 
widened,  so  that  a  fluctuation  occurs  in  the  record- 
ing  pattern  and  upon  reproduction,  a  fluctuation 
occurs  in  the  reproduced  image  at  the  editing 
point. 

55  In  this  embodiment,  when  performing  electron- 
ic  editing,  even  if  electronic  editing  is  executed  by 
a  VTR  different  from  the  VTR  which  was  used  to 
record,  the  curve  patterns  of  the  recorded  tracks 
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before  and  after  the  editing  point  do  not  change  as 
shown  in  Fig.  2B  and  the  uniform  track  pattern  can 
be  formed  at  the  positions  before  and  after  the 
editing  point.  To  realize  the  above  construction,  the 
magnetic  head  is  mounted  on  an  electro-mechani- 
cal  converting  element  such  as  a  piezoelectric  ele- 
ment,  the  reproduction  is  started  from  the  position 
before  the  editing  point  in  conformity  with  the  curve 
of  the  recording  track,  a  deviation  amount  of  the 
electro-mechanical  converting  element  correspond- 
ing  to  the  curve  of  the  track  is  detected,  the  de- 
viation  amount  for  the  whole  length  of  the  track  just 
before  the  editing  point  is  stored  as  a  digital  value 
into  a  memory,  the  magnetic  head  is  set  into  the 
recording  mode  when  the  head  arrives  at  the  ed- 
iting  point,  and  the  closed  loop  control  is  executed 
so  as  to  obtain  the  same  deviation  amount  as  the 
deviation  amount  of  the  electro-mechanical  con- 
verting  element  which  conforms  with  the  curve  of 
the  track  just  before  the  editing  point. 

A  practical  embodiment  of  the  invention  will 
now  be  described  with  reference  to  Fig.  1. 

In  the  case  of  performing  electronic  editing,  the 
reproduction  is  first  started  from  the  position  on  the 
left  side  of  the  point  a-a'  in  Fig.  2  and  the  re- 
production  tracking  along  the  curve  of  the  recorded 
track  is  started.  In  this  state,  a  reproduction  signal 
reproduced  from  a  head  1  passes  through  a  con- 
tact  P2  of  a  switch  19  and  is  amplified  by  a 
preamplifier  5.  The  signal  is  then  led  to  a  tracking 
error  detector  6,  by  which  a  tracking  error  signal  is 
detected  (which  will  be  explained  hereinlater).  The 
tracking  error  signal  passes  through  a  contact  P3  of 
a  switch  7  and  is  led  to  a  comparator  8,  so  that  an 
output  of  +  1  or  -1  is  derived  from  the  comparator 
8.  A  memory  circuit  9  is  used  to  store  as  a  digital 
value  the  information  corresponding  to  the  track 
curve  of  one  track.  For  instance,  assuming  that  one 
track  curve  of  one  track.  For  instance,  assuming 
that  one  track  is  sampled  from  ten  positions  at 
regular  intervals  and  each  sample  is  digitized  to  six 
bits,  the  curve  pattern  can  be  stored  by  ±  32  (total 
64)  gradations.  At  the  reproduction  start  point,  the 
value  of  each  sample  in  the  memory  is  set  to  0.  If 
the  output  of  the  comparator  after  the  start  of  the 
reproduction  assumes  +  1  at  a  certain  sample  point 
(if  the  output  of  the  comparator  is  -1,  1  is  sub- 
tracted  from  the  value  at  the  sample  point). 

An  output  of  the  memory  circuit  9  is  read  out 
after  one  track  has  been  scanned.  The  output  is 
then  D/A  converted  and  an  electro-mechanical  con- 
verting  element  2  is  actuated  through  an  adder  11 
and  a  driving  amplifier  12.  At  this  time,  since  the 
electro-mechanical  converting  element  is  actuated 
in  the  tracing  direction  of  the  track  curve  on  the 
basis  of  the  output  of  the  memory  circuit  9,  so  that 
a  tracking  error  is  also  changed.  At  this  time,  if  the 
output  of  the  comparator  is  likewise  +  1  at  the 

same  sample  point  as  that  upon  preceding  scan,  1 
is  further  added  to  the  value  at  the  same  sample 
point  of  the  memory  circuit  9.  For  the  curves  of  the 
recorded  tracks,  since  the  similar  pattern  is  re- 

5  peated,  by  repeating  such  operations,  the  memory 
content  of  the  memory  circuit  is  settled  to  the 
content  corresponding  to  the  curve  pattern  of  the 
track.  The  output  of  the  comparator  8  at  the  same 
sample  point  alternately  changes  between  +  1  and 

10  -1  every  track.  By  scanning  32  tracks  at  most,  the 
memory  content  is  settled  into  the  stationary  state. 
Now,  assuming  that  64  gradations  are  selected  so 
as  to  correspond  to  the  track  pitch  width,  the  error 
of  ±1  corresponds  to  the  tracking  error  of  the 

15  accuracy  which  is  equivalent  to  1/32  of  the  track 
pitch.  By  further  increasing  the  number  of  digitiza- 
tion  bits,  it  is  possible  to  trace  the  track  curve  at  a 
further  higher  accuracy.  On  the  other  hand,  the 
number  of  samples  of  one  track  can  be  also  further 

20  freely  increased. 
As  mentioned  above,  the  reproduction  is  ex- 

ecuted  so  as  to  trace  the  curve  of  the  track  before 
the  editing  point  and  the  information  conforming 
with  the  curve  pattern  of  the  track  is  stored  into  the 

25  memory  circuit.  Thus,  the  memory  content  is  held 
by  connecting  the  switch  7  to  the  side  of  a  contact 
P4  just  before  the  head  reaches  the  editing  point. 
Due  to  this,  even  when  the  edition  recording  is 
started,  the  same  track  curve  information  is  read 

30  out  of  the  memory  circuit  9  every  scan  of  the  head 
and  the  electro-mechanical  converting  element  2  is 
actuated  by  the  similar  curve  pattern. 

On  the  other  hand,  strain  information  derived 
from  a  strain  sensor  4  to  detect  the  strain  of  the 

35  electro-mechanical  converting  element  2  is  trans- 
ferred  to  the  differential  amplifier  14  through  a 
sensor  amplifier  13.  A  level  difference  between  the 
strain  information  and  an  output  of  a  D/A  converter 
17  is  obtained  as  an  output  of  the  differential  am- 

40  plifier  14  and  is  led  to  a  comparator  15  through  a 
contact  P7  of  a  switch  21.  Although  not  shown,  an 
edge  of  the  element  2  on  the  side  opposite  to  an 
edge  at  which  the  magnetic  head  1  is  mounted  is 
fixed  to  a  rotary  cylinder  (not  shown). 

45  A  memory  circuit  16  has  a  construction  similar 
to  that  of  the  memory  circuit  9.  It  is  assumed  that 
one  track  scanning  period  is  divided  into  equal 
parts  and  is  set,  for  instance,  ten  sample  points 
and  each  sample  is  stored  as  six  bits.  When  an 

50  output  of  the  comparator  15  is  set  to  +1,  1  is 
added  to  the  memory  value  at  the  corresponding 
sample  point  (in  the  case  of  -1,  1  is  subtracted). 
Information  in  the  memory  circuit  16  is  read  out 
with  a  delay  time  corresponding  to  one  track  upon 

55  scanning  of  the  next  track  and  is  D/A  converted 
and  is  led  to  the  differential  amplifier  14.  By  repeat- 
ing  the  above  operations  every  track  scan,  the 
electro-mechanical  converting  element  traces  the 

4 
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track  curve  and  the  same  pattern  is  repeated  every 
track  scan.  Due  to  this,  the  information  correspond- 
ing  to  the  strain  pattern  of  the  electro-mechanical 
converting  element  is  digitally  stored  into  the  mem- 
ory  circuit  16.  The  switch  21  is  switched  to  the  side 
of  a  contact  ps  at  the  timing  just  before  the  editing 
point  and  the  strain  pattern  at  the  position  just 
before  the  editing  point  is  held  in  the  memory  16. 

As  mentioned  above,  at  the  position  before  the 
editing  point,  the  switches  7,  18,  19  and  21  are 
respectively  connected  to  the  contacts  P3,  Pg,  P2, 
and  P7.  The  information  conforming  with  the  track 
curve  as  much  as  one  track  is  stored  into  the 
memory  circuits  9  and  16.  The  switches  7  and  21 
are  respectively  switched  to  the  contacts  P+  and  Ps 
at  the  position  just  before  the  editing  point.  The 
memory  contents  of  memory  circuits  9  and  16  at 
the  position  just  before  the  editing  point  are  held. 
When  the  head  reaches  the  editing  point,  the 
switch  19  is  connected  to  the  contact  Pi  and  the 
head  1  is  set  into  the  recording  mode  and  a  signal 
of  a  recording  amplifier  20  is  supplied  to  the  head. 
On  the  other  hand,  the  switch  18  is  also  switched 
to  a  contact  P5  and  the  output  of  the  differential 
amplifier  14  is  led  to  the  adder  11.  The  information 
corresponding  to  the  track  curve  which  was  stored 
in  the  memory  circuits  9  and  16  is  read  out  every 
track  scan  in  accordance  with  the  rotational  phase 
of  the  head. 

Therefore,  the  converting  element  2  is  actuated 
on  the  basis  of  a  pattern  similar  to  the  track  curve 
just  before  the  editing  point  in  accordance  with  the 
curve  information  just  before  the  editing  point 
which  was  read  out  of  the  memory  circuit  9.  The 
strain  of  the  converting  element  2  at  this  time  is 
detected  by  the  strain  sensor  4  in  a  manner  similar 
to  the  above.  The  difference  between  the  informa- 
tion  obtained  by  reading  the  curve  information 
stored  in  the  memory  circuit  16  and  the  detected 
strain  is  derived  from  the  differential  amplifier  14 
and  is  led  to  the  adder  to  an  output  of  a  D/A 
converter  10. 

The  closed  loop  control  is  executed  so  as  to 
minimize  the  output  of  the  differential  amplifier  14 
by  using  the  curve  pattern  information  stored  in  the 
memory  circuit  16  as  a  reference  signal  and  a 
stable  control  system  is  provided.  Even  if  the  con- 
trol  loop  comprising  the  components  13  to  18  does 
not  exist,  the  recorded  tracks  conforming  with 
curve  of  the  track  just  before  the  editing  point  can 
be  formed  by  the  open  loop  control  system  com- 
prising  the  parts  3  and  9  to  12.  However,  it  is 
difficult  to  provide  a  stable  control  system  because 
such  an  open  loop  control  system  is  unstable  for 
disturbances  such  as  fluctuation  of  the  power 
source  voltage,  noises,  and  the  like  (the  loop  com- 
prising  the  parts  4  and  13  to  18  provides  a  feed 
back  loop). 

After  the  editing  point,  the  head  scan  conform- 
ing  with  the  track  curve  just  before  the  editing  point 
can  be  executed  by  the  stable  closed  loop  control 
as  mentioned  above.  The  recording  signal  is  led  to 

5  the  head  1  through  the  recording  amplifier  20  and 
switch  19  and  a  new  signal  recorded  track  is 
formed  on  the  tape. 

The  tracking  error  signal  detector  6  in  Fig.  1 
will  now  be  described  with  respect  to  a  practical 

10  example  of  Fig.  3.  Fig.  3A  shows  a  track  pattern 
recorded  on  the  tape  and  the  kind  of  pilot  signal 
recorded  on  each  track  together  with  the  signal. 

The  pilot  signals  of  four  frequencies  fi  ,  f2,  f3, 
and  U,  which  are  also  used  in  an  8-mm  video  tape 

15  recorder,  are  sequentially  cyclically  recorded  on 
the  recording  tracks.  There  are  the  following  rela- 
tions  among  the  four  kinds  of  pilot  signals. 

F1  =  f2  -  fi  =  f3  -  U 
20  F2  =  h  -  h  =  U  -  fi 

where,  fi  <  h  <  U  <  h 

In  addition  to  the  setting  as  mentioned  above, 
as  shown  in  Fig.  3C,  the  signal  reproduced  by  a 

25  head  31  is  amplified  by  a  preamplifier  32  and  is 
transmitted  through  a  band  pass  filter  33  to  sepa- 
rate  the  pilot  signal  band,  thereby  extracting  the 
pilot  signal.  The  pilot  signal  is  led  to  a  heterodyne 
circuit  (multiplier)  34  and  multiplied  with  a  signal 

30  from  a  reference  pilot  frequency  oscillator  35.  The 
differential  frequency  component  is  led  to  a  band 
pass  filter  37  having  a  center  frequency  of  Fi  and 
a  band  pass  filter  38  having  a  center  frequency  of 
F2.  Outputs  of  the  filters  37  and  38  are  detected  by 

35  detectors  39  and  40,  respectively.  The  detected 
outputs  are  led  to  a  differential  amplifier  41  and  a 
tracking  error  component  is  derived  at  an  output 
terminal  42.  A  consideration  will  now  be  made  with 
respect  to  the  case  where  the  reproducing  head  is 

40  scanning  the  pilot  signal  of  the  frequency  h  along 
the  track  on  which  the  pilot  signal  was  recorded  as 
shown  in  Fig.  3B.  As  the  reproduced  pilot  signal, 
the  pilot  signal  of  h  is  mainly  reproduced  and  the 
pilot  signals  (which  are  respectively  expressed  by 

45  Afi  and  Af3)  of  the  frequencies  fi  and  f3  are  also 
reproduced  as  leakage  signals  from  the  right  and 
left  adjacent  tracks.  Thus,  an  output  of  the  band 
pass  filter  33  in  Fig.  3C  is  f2  +  Afi  +  Af3.  At  this 
time,  assuming  that  the  signal  frequency  of  the 

50  reference  pilot  frequency  generator  35  is  f2,  out- 
puts  of  A(f2  -fi  )  and  A(f3  -  fi  )  are  obtained  from  the 
multiplier  34.  A(f2  -fi)  is  separated  by  the  band 
pass  filter  37  and  A(f3  and  fi  )  is  separated  by  the 
band  pas  filter  38.  That  is,  the  pilot  signal  levels 

55  due  to  the  leakage  from  the  right  and  left  adjacent 
tracks  are  input  to  the  differential  amplifier  41  .  The 
information  corresponding  to  the  tracking  error  is 
obtained  as  an  output  of  the  amplifier  41.  In  the 

5 
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ordinary  reproducing  mode,  the  signal  at  the  termi- 
nal  42  is  also  used  as  a  capstan  driving  signal,  a 
closed  loop  is  constructed,  and  the  stable  tracking 
control  is  executed. 

A  control  signal  to  sequentially  switch  the  os- 
cillating  frequency  of  the  reference  oscillator  35  is 
accordance  with  the  order  of  f1  ,  f2,  f3,  and  f4  every 
track  scan  is  input  to  a  terminal  36.  As  shown  in 
the  foregoing  tactical  example,  the  tracking  error 
signal  can  be  continuously  extracted  over  the 
whole  length  of  the  track.  It  is  not  always  neces- 
sary  to  continuously  detect  the  tracking  error  sig- 
nal.  It  is  also  possible  to  use  a  method  whereby 
tracking  errors  can  be  detected  from  a  few  sample 
points  on  the  whole  length  of  the  track. 

Practical  examples  of  the  electro-mechanical 
converting  element  and  the  strain  detecting  sensor 
thereof  will  now  be  described  with  reference  to  Fig. 
4. 

fig.  4A  is  a  perspective  view  of  the  element. 
Reference  numeral  51  denotes  a  magnetic  head; 
52  an  electrode  for  driving  the  converting  element; 
54  an  electrode  for  detecting  the  strain  of  the 
converting  element;  and  55  and  56  lead  terminals 
of  the  electrodes  53  and  54.  As  shown  in  Fig.  4B, 
the  electro-mechanical  converting  element  52  is 
constructed  by  adhering  two  piezoelectric  elements 
52-1  and  52-2  which  are  polarized  in  the  direction 
of  arrows  and  an  electrode  which  are  polarized  in 
the  direction  of  arrows  and  an  electrode  which  is 
commonly  used  for  the  two  piezoelectric  elements 
52-1  and  52-2  is  attached  to  the  confronting  sur- 
faces  of  the  piezoelectric  elements.  As  shown  in 
Figs.  4A  and  4B,  the  electrodes  53  and  54  are 
separately  attached  to  the  upper  and  lower  sur- 
faces  of  the  adhered  piezoelectric  elements  (an 
electrode  is  also  similarly  attached  to  the  lower 
surface).  The  electrodes  on  the  upper  and  lower 
surfaces  are  respectively  connected  by  lead  wires 
and  are  provided  with  the  terminals  55  and  56.  An 
edge  of  the  converting  element  52  on  the  side 
opposite  to  the  edge  at  which  the  head  is  attached 
is  fixed.  For  such  an  electro-mechanical  converting 
element,  when  the  common  terminal  of  the  con- 
fronting  surfaces  is  connected  to  the  ground  and 
driving  voltage  is  applied  to  the  terminal  55,  for 
instance,  the  element  52-1  is  compressed  and  the 
element  52-2  is  extended.  Thus,  as  shown  in  Fig. 
4C,  the  head  attaching  edge  is  curved  upwardly 
and  the  head  is  upwardly  moved,  since  the  piezo- 
electric  elements  are  deformed  as  mentioned 
above,  an  electromotive  force  is  generated  be- 
tween  the  electrode  54  mounted  on  the  piezoelec- 
tric  elements  and  the  confronting  common  surface 
(ground).  Therefore,  the  electrode  54  functions  as  a 
strain  detecting  sensor  of  the  electro-mechanical 
converting  element.  Such  an  element  has  been 
shown  in  JP-A-52-1  17105  and  is  suitably  applied  to 

the  present  invention.  By  attaching  a  semiconduc- 
tor  strain  sensor  onto  the  electro-mechanical  con- 
verting  element  in  place  of  the  electrode  54,  the 
distortion  corresponding  to  the  strain  of  the  electro- 

5  mechanical  converting  element  can  be  also  de- 
tected. 

Although  the  above  embodiments  have  been 
described  with  respect  to  the  case  of  one  head, 
even  if  a  plurality  of  the  electro-mechanical  con- 

io  verting  elements  2,  strain  sensors  4  and  so  on  in  a 
recording  and  reproducing  heads  are  used,  it  is 
obviously  sufficient  to  use  a  plurality  of  the  above- 
mentioned  constructions. 

Although  the  above  description  relates  to  the 
is  operation  of  the  electric  editing  in  the  assemble 

mode,  a  stable  editing  operation  can  also  be  at- 
tained  in  the  insertion  mode,  with  an  assured  uni- 
form  curvature  of  the  tracks  before  and  after  the 
end  point  of  insertion. 

20 
Claims 

1.  An  electronically  controlled  magnetic  tape  ed- 
iting  system  for  a  magnetic  tape  record- 

25  er/reproducer  of  helical  scan  type,  comprising: 
at  least  one  magnetic  head  (1); 
a  tracking  error  detecting  circuit  (6)  oper- 

ative,  when  the  system  operates  in  a  reproduc- 
ing  mode,  to  detect  tracking  error  of  said  mag- 

30  netic  head  (1)  by  using  a  reproduced  signal 
derived  from  said  magnetic  head  (1)  and  to 
output  a  tracking  error  information  signal  indi- 
cative  of  the  tracking  error; 

a  first  memory  (9)  for  storing,  when  the 
35  system  operates  in  the  reproducing  mode,  lat- 

est  curvature  information  data,  which  is  pro- 
duced  from  said  tracking  error  information  sig- 
nal  and  indicative  of  curvature  information  of  at 
least  one  reproduced  track,  and  for  holding, 

40  when  the  system  operates  in  an  editing  record- 
ing  mode,  the  latest  curvature  information  data; 

an  electro-mechanical  converting  element 
(2)  for  moving  said  magnetic  head  (1)  mounted 
theron; 

45  head  position  control  circuit  (10,12)  oper- 
ative,  when  the  system  operates  at  least  in  the 
editing  recording  mode,  to  control  said  electro- 
mechanical  converting  element  (2)  based  on 
the  latest  curvature  information  data  stored  in 

50  said  first  memory  (9)  so  that  said  magnetic 
head  (1)  traces  curvature  of  one  or  more  tracks 
reproduced  before  the  editing  recording  mode; 
and 

a  strain  sensor  (4)  for  detecting  mechani- 
55  cal  strain  in  said  electro-mechanical  converting 

element  (2)  and  outputting  a  strain  detection 
signal  indicative  of  the  mechanical  strain;  char- 
acterized  by: 

6 
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a  second  memory  (16)  for  storing,  when 
the  system  operates  in  the  reproducing  mode, 
latest  reference  curvature  information  data, 
which  is  produced  from  said  strain  detection 
signal  and  indicative  of  reference  curvature 
information  of  at  least  one  reproduced  track, 
and  for  holding,  when  the  system  operates  in 
the  editing  recording  mode,  the  latest  refer- 
ence  curvature  information  data;  and 

an  auxiliary  circuit  (17,  14,  11)  operative, 
when  the  system  operates  at  least  in  the  ed- 
iting  recording  mode,  to  calculate  an  error  sig- 
nal,  which  represents  a  difference  between 
said  strain  detection  signal  of  a  current  track 
and  a  reference  curvature  information  signal 
produced  from  the  latest  reference  curvature 
information  data  stored  in  said  second  memory 
(16),  and  to  control  said  electro-mechanical 
converting  element  (2)  based  on  said  error 
signal  besides  the  latest  curvature  information 
data  stored  in  said  first  memory  (9)  so  that 
said  magnetic  head  (1)  traces  curvature  of  one 
or  more  tracks  reproduced  before  the  editing 
recording  mode  even  if  any  disturbance  is 
applied  to  said  electro-mechanical  converting 
element  (2)  or  said  head  position  control  circuit 
(10,  12). 

2.  A  system  according  to  claim  1,  characterized 
by: 

first  switching  means  (7)  for  supplying  said 
first  memory  (9)  with  said  tracking  error  in- 
formation  signal  in  the  reproducing  mode  and 
for  holding  said  first  memory  (9)  in  the  editing 
recording  mode; 

second  switching  means  (21)  for  supplying 
said  second  memory  (16)  with  said  strain  de- 
tection  signal  in  the  reproducing  mode  and  for 
holding  said  second  memory  (16)  in  the  editing 
recording  mode. 

3.  A  system  according  to  claim  1,  characterized 
in  that  said  electro-mechanical  converting  ele- 
ment  (52)  is  constructed  by  adhering  two  pi- 
ezoelectric  elements  (52-1,  52-2)  to  one  an- 
other. 

Patentanspruche 

1.  Elektronisch  geregeltes  Magnetbandeditiersy- 
stem  fur  eine  ein  Magnetband  verwendende 
Aufzeichnungs-A/Viedergabevorrichtung  vom 
Schragabtasttyp  umfassend: 

zumindest  einen  Magnetkopf  (1); 
eine  zum  Nachweis  eines  Spurnachlauffeh- 

lers  des  Magnetkopfes  (1)  unter  Verwendung 
eines  von  dem  Magnetkopf  (1)  erhaltenen,  wie- 
dergegebenen  Signals  und  zur  Ausgabe  eines 

den  Spurnachlauffehler  anzeigenden  Spur- 
nachlauffehler-lnformationssignals  beim  Betrieb 
des  Systems  in  einer  Wiedergabebetriebsart 
fahige  Spurnachlauffehler- 

5  Nachweisschaltung(6); 
einen  ersten  Speicher  zum  Speichern  der 

letzten  Krummungsinformationsdaten,  die  aus 
dem  Spurnachlauffehler-lnformationssignal  er- 
zeugt  werden  und  Krummungsinformation  von 

io  zumindest  einer  wiedergegebenen  Spur  be- 
zeichnen  wenn  das  System  in  der  Wiederga- 
bebetriebsart  arbeitet  und  zum  Halten  der  letz- 
ten  Krummungsinformationsdaten  wenn  das 
System  in  einer  Editieraufzeichnungsbetriebs- 

15  art  arbeitet; 
ein  elektromechanisches  Wandlerelement 

(2)  zum  Bewegen  des  darauf  angebrachten 
Magnetkopfes  (1); 

eine  zumindest  beim  Betrieb  des  Systems 
20  in  der  Editieraufzeichnungsbetriebsart  zum  Re- 

geln  des  elektromechanischen  Wandlerele- 
ments  (2)  auf  der  Grundlage  der  in  dem  ersten 
Speicher  (9)  gespeicherten  Krummungsinfor- 
mationsdaten,  so  dal3  der  Magnetkopf  (1)  die 

25  Krummung  von  einer  oder  mehreren  vor  der 
Editieraufzeichnungsbetriebsart  aufgezeichne- 
ten  Spuren  nachfahrt,  fahige  Positionsregel- 
schaltung  (10,  12);  und 

einen  Spannungssensor  zum  Nachweis  ei- 
30  ner  mechanischen  Spannung  in  dem  elektro- 

mechanischen  Wandlerelement  (2)  und  zum 
Ausgeben  eines  die  mechanische  Spannung 
bezeichnenden  Spannungsnachweissignals; 
gekennzeichnet  durch: 

35  einen  zweiten  Speicher  zum  Speichern  der 
letzten  Bezugskrummungs-lnformationsdaten, 
die  aus  dem  Spannungsnachweissignal  er- 
zeugt  werden  und  eine  Bezugskrummungsin- 
formation  von  zumindest  einer  wiedergegebe- 

40  nen  Spur  bezeichnen,  beim  Betrieb  des  Sy- 
stems  in  der  Wiedergabebetriebsart,  und  zum 
Halten  der  letzten  Bezugskrummungs-lnforma- 
tionsdaten  beim  Betrieb  des  Systems  in  der 
Editieraufzeichnungsbetriebsart; 

45  eine  Hilfsschaltung  (17,  14,  11),  die  zumin- 
dest  beim  Betrieb  des  Systems  in  der  Editier- 
aufzeichnungsbetriebsart  zur  Berechnung  ei- 
nes  Fehlersignals  fahig  ist,  das  eine  Differenz 
zwischen  dem  Spannungsnachweissignal  einer 

50  aktuellen  Spur  und  eines  aus  den  in  dem  zwei- 
ten  Speicher  (16)  gespeicherten  letzten  Be- 
zugskrummungs-lnformationsdaten  erzeugten 
Bezugskrummungs-lnformationssignals  repra- 
sentiert,  und  zum  Regeln  des  elektromechani- 

55  schen  Wandlerelementes  auf  der  Grundlage 
des  Fehlersignals  neben  den  in  dem  ersten 
Speicher  (9)  gespeicherten  letzten  Krum- 
mungsinformationsdaten,  so  dal3  der  Magnet- 

7 
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kopf  (1)  selbst  dann  die  Krummung  von  einer 
oder  mehreren  vor  der  Editieraufzeichnungsbe- 
triebsart  wiedergegebenen  Spuren  nachfahrt, 
wenn  irgendeine  Storung  an  dem  elektrome- 
chanischen  Wandlerelement  (2)  oder  der  Kopf- 
positionsregelschaltung  (10,  12)  anliegt. 

2.  System  nach  Anspruch  1  gekennzeichnet 
durch: 

eine  erste  Schalteinrichtung  (7)  zum  Ver- 
sorgen  des  ersten  Speichers  (9)  mit  dem  Spur- 
nachlauffehler-lnformationssignal  in  der  Wie- 
dergabebetriebsart  und  zum  Halten  des  ersten 
Speichers  (9)  in  der  Editieraufzeichnungsbe- 
triebsart; 

eine  zweite  Schalteinrichtung  (21)  zum 
Versorgen  des  zweiten  Speichers  (16)  mit  dem 
Spannungsnachweissignal  in  der  Wiedergabe- 
hetriebsart  und  zum  Halten  des  zweiten  Spei- 
chers  (16)  in  der  Editieraufzeichnungsbetriebs- 
art. 

3.  System  nach  Anspruch  1  dadurch  gekenn- 
zeichnet,  dal3  das  elektromechanische  Wand- 
lerelement  (52)  durch  Anhaften  von  zwei  piezo- 
elektrischen  Elementen  (52-1  ,  52-2)  aneinander 
aufgebaut  ist. 

Revendicatlons 

1.  Systeme  d'edition  de  bande  magnetique,  a 
commande  electronique,  pour  un  appareil 
d'enregistrement/reproduction  a  bande  magne- 
tique  du  type  a  balayage  helicoTdal,  compre- 
nant: 

au  moins  une  tete  magnetique  (1); 
un  circuit  (6)  de  detection  d'erreur  de  suivi 

de  piste  intervenant,  lorsque  le  systeme  fonc- 
tionne  dans  le  mode  de  reproduction,  pour 
detecter  une  erreur  de  suivi  de  piste  de  ladite 
tete  magnetique  (1),  en  utilisant  un  signal  re- 
produit  provenant  de  ladite  tete  magnetique 
(1),  et  pour  delivrer  un  signal  d'information 
d'erreur  de  suivi  de  piste  indiquant  I'erreur  de 
suivi  de  piste; 

une  premiere  memoire  (9)  pour  memori- 
ser,  lorsque  le  systeme  fonctionne  dans  le 
mode  de  reproduction,  la  plus  recente  donnee 
d'information  de  courbure,  qui  est  produite  a 
partir  dudit  signal  d'information  d'erreur  de  sui- 
vi  de  piste  et  est  indicative  de  I'information  de 
courbure  d'au  moins  une  piste  lue,  et  pour 
conserver,  lorsque  le  systeme  fonctionne  dans 
le  mode  d'edition-enregistrement,  la  plus  re- 
cente  donnee  d'information  de  courbure; 

un  element  convertisseur  electro-mecani- 
que  (2)  pour  deplacer  ladite  tete  magnetique 
(1)  montee  sur  lui; 

un  circuit  (10,  12)  de  commande  de  posi- 
tion  de  la  tete  intervenant,  lorsque  le  systeme 
fonctionne  au  moins  dans  le  mode  d'edition- 
enregistrement,  pour  commander  ledit  element 

5  convertisseur  electro-mecanique  (2)  sur  la 
base  de  la  plus  recente  donnee  d'information 
de  courbure  memorisee  dans  ladite  premiere 
memoire  (9),  de  sorte  que  ladite  tete  magneti- 
que  (1)  suive  la  courbure  d'une  ou  de  plu- 

io  sieurs  pistes  lues  avant  le  mode  d'edition- 
enregistrement;  et 

un  detecteur  d'effort  (4)  pour  detecter  un 
effort  mecanique  dans  ledit  element  convertis- 
seur  electro-mecanique  (2)  et  pour  delivrer  un 

is  signal  de  detection  d'effort  indiquant  I'effort 
mecanique; 

caracterise  par 
une  seconde  memoire  (16)  pour  memori- 

ser,  lorsque  le  systeme  fonctionne  dans  le 
20  mode  de  reproduction,  la  plus  recente  donnee 

d'information  de  courbure  de  reference,  qui  est 
produite  a  partir  dudit  signal  de  detection  d'ef- 
fort  et  est  indicative  de  I'information  de  cour- 
bure  de  reference  d'au  moins  une  piste  lue,  et 

25  pour  conserver,  lorsque  le  systeme  fonctionne 
dans  le  mode  d'edition-enregistrement,  la  plus 
recente  donnee  d'information  de  courbure  de 
reference;  et 

un  circuit  auxiliaire  (17,  14,  11)  intervenant, 
30  lorsque  le  systeme  fonctionne  au  moins  dans 

le  mode  d'edition-enregistrement,  pour  calculer 
un  signal  d'erreur,  qui  represente  la  difference 
entre  ledit  signal  de  detection  d'effort  d'une 
piste  en  cours  et  un  signal  d'information  de 

35  courbure  de  reference  produit  a  partir  de  la 
plus  recente  donnee  d'information  de  courbure 
de  reference  memorisee  dans  ladite  seconde 
memoire  (16),  et  pour  commander  ledit  ele- 
ment  convertisseur  electro-mecanique  (2),  sur 

40  la  base  dudit  signal  d'erreur  en  plus  de  la  plus 
recente  donnee  d'information  de  courbure  me- 
morisee  dans  ladite  premiere  memoire  (9),  de 
sorte  que  ladite  tete  magnetique  (1)  suive  la 
courbure  d'une  ou  de  plusieurs  pistes  lues 

45  avant  le  mode  d'edition-enregistrement,  meme 
si  ledit  element  convertisseur  electro-mecani- 
que  (2)  ou  ledit  circuit  (10,  12)  de  commande 
de  position  de  la  tete  subit  une  eventuelle 
perturbation. 

50 
2.  Systeme  selon  la  revendication  1,  caracterise 

par 
des  premiers  moyens  de  commutation  (7) 

pour  delivrer  a  ladite  premiere  memoire  (9) 
55  ledit  signal  d'information  d'erreur  de  suivi  de 

piste  dans  le  mode  de  reproduction,  et  pour 
maintenir  ladite  premiere  memoire  (9)  dans  le 
mode  d'edition-enregistrement; 

8 
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des  seconds  moyens  de  commutation  (21) 
pour  delivrer  A  ladite  seconde  memoire  (16) 
ledit  signal  de  detection  d'effort  dans  le  mode 
de  reproduction,  et  pour  maintenir  ladite  se- 
conde  memoire  (16)  dans  le  mode  d'edition-  5 
enregistrement. 

3.  Systeme  selon  la  revendication  1,  caracterise 
en  ce  que  ledit  element  convertisseur  electro- 
mecanique  (52)  est  construit  en  collant  deux  10 
elements  piezoelectriques  (52-1,  52-2)  I'un  sur 
I'autre. 
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