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above  stated  beat  components  are  not  equal.  As  a 
result,  a  tracking  error  can  be  detected.  Thus, 
based  on  the  detection,  servo  control  of  a  tape 
sending  system  such  as  a  capstan  is  performed. 

5  U.S.  Patent  No.  4,106,065  discloses  an  example 
of  the  so-called  DTF  system  in  which  positioning 
of  a  magnetic  head  is  controlled  by  a  control 
signal  with  the  magnetic  head  being  attached  to  a 
bimorph  or  a  piezoelectric  bender  or  the  like. 

10  Such  DTF  system  is  a  control  system  which  is 
particularly  utilized  for  special  modes  of  repro- 
duction  such  as  the  so-called  cue  reproduction 
(forward  fast  reproduction  for  searching),  rewind- 
ing  reproduction  and  the  like.  In  case  of  such  a 

15  special  mode  of  reproduction,  as  is  different  from 
the  ordinary  mode  of  reproduction,  scanning  of  a 
reproducing  heads  is  not  applied  only  along  a 
desired  recorded  track,  but  is  also  applied  in  a 
manner  crossing  a  plurality  of  recorded  tracks.  As 

20  a  result,  the  scanning  locus  of  the  reproducing 
heads  cannot  be  made  to  coincide  with  the 
recorded  tracks  only  by  the  control  of  the  tape 
sending  system  and  the  like.  For  this  reason,  by 
means  of  a  control  mechanism  of  the  DTF  system, 

25  control  is  made  such  that  the  reproducing  heads 
are  moved  in  the  transversal  direction  of  the 
tracks  based  on  an  error  signal  obtained  as  a 
mixed  signal  of  the  reproduced  pilot  signals  and 
the  reference  signal,  whereby  the  reproducing 

30  heads  scan  accurately  the  recorded  tracks. 
However,  at  the  time  of  still  reproduction, 

which  is  one  of  the  special  forms  of  reproduction, 
travelling  of  the  magnetic  tape  is  completely 
stopped  and  scanning  of  the  reproducing  heads 

35  are  applied  in  a  manner  in  which  the  reproducing 
heads  cross  a  plurality  of  specified  recorded 
tracks.  As  a  result,  in  such  a  conventional  repro- 
ducing  apparatus,  a  plurality  of  pilot  signals  are 
reproduced  by  the  reproducing  heads  and  dis- 

40  advantages  are  involved  that  it  is  difficult  and 
takes  much  time  to  determine  which  signal  out  of 
those  pilot  signals  has  frequency  coincident  with 
the  frequency  of  the  reference  signals  to  be 
supplied  in  order  to  obtain  an  error  signal  most 

45  suitable  for  the  DTF  control  of  the  reproducing 
heads. 

A  more  concrete  description  will  be  made  in  the 
following.  Fig.  1  is  a  block  diagram  showing  an 
example  of  an  error  signal  forming  circuit  for 

50  providing  an  error  signal  to  two  reproducing 
heads  of  a  rotating  two  head  system,  including  a 
mechanism  for  the  DTF  system  (these  two  repro- 
ducing  heads  being  referred  to  hereinafter  as 
"movable  heads"  including  the  DTF  mechanism; 

55  In  case  where  this  invention  is  applied  to  a  video 
signal  recording  and  reproducing  apparatus,  the 
movable  heads  are  adapted  to  have  a  double 
function  of  recording  and  reproduction).  Refer- 
ring  to  Fig.  1,  signals  reproduced  by  both  mov- 

60  able  heads  are  supplied  from  a  reproduced  signal 
input  terminal  1  to  a  filter  2.  Reproduced  pilot 
signals  are  extracted  from  the  reproduced  signals 
through  the  filter  2  and  the  extracted  reproduced 
pilot  signals  are  supplied  to  a  mixer  3.  On  the 

65  other  hand,  through  a  control  signal  input  ter- 

Description 

The  invention  relates  to  a  video  signal  repro- 
ducing  apparatus  of  the  kind  defined  in  the 
preamble  portion  of  claim  1.  In  an  apparatus  of 
this  type  a  recording  medium  such  as  a  magnetic 
tape  is  helically  scanned  by  a  rotating  two  head 
system  employing  a  dynamic  track  following 
(DTF)  system  using  pilot  signals  for  tacking  con- 
trol  recorded  on  the  medium.  The  apparatus  also 
has  means  for  still  picture  reproduction  by  con- 
trolling  the  reproducing  heads  so  as  to  repeatedly 
follow  the  same  track.  The  invention  is  particu- 
larly  concerned  with  an  improvement  of  the  still 
reproduction  control  for  reducing  the  noise  dur- 
ing  still  reproduction. 

An  example  of  a  reproducing  apparatus 
employing  a  tracking  control  method  using  a  pilot 
signal  system  is  disclosed  in  US-A-4  297  733.  Four 
kinds  of  tracking  pilot  signals  f1f  f2,  f3  and  f4  having 
different  frequencies  are  used.  In  each  field,  a 
pilot  signal  selected  from  these  four  kinds  of  pilot 
signals  is  recorded  together  with  a  video  signal. 
As  for  the  frequencies  of  the  pilot  signals,  the 
frequency  of  the  first  signal  f,  is  102.544  kHz,  that 
of  the  second  signal  f2  is  1  18.951  kHz,  that  of  the 
third  signal  f3  is  165.210  kHz  and  that  of  the  fourth 
signal  f4  is  148.689  kHz,  for  example.  These  pilot 
signals  are  recorded  in  a  specified  order  in  which 
a  difference  between  the  frequency  of  a  pilot 
signal  on  one  video  track  and  that  of  a  pilot  signal 
on  one  adjacent  track  is  approximately  16  kHz  and 
a  difference  between  the  frequency  of  the  above 
mentioned  pilot  signal  and  that  of  a  pilot  signal  on 
the  other  adjacent  track  is  approximately  46  kHz. 

Using  these  pilot  signals,  tracking  control  for 
reproduction  is  performed  in  the  below  described 
manner.  When  a  reproduced  track  is  scanned  by  a 
reproducing  head,  the  pilot  signals  recorded  on 
the  left  and  right  tracks  adjacent  to  the  scanned 
track  are  also  read  to  some  extent  due  to  a  side- 
read  effect  of  the  reproducing  head.  For  example, 
if  the  pilot  signal  f,  is  recorded  on  the  reproduced 
track,  the  pilot  signals  f4  and  f2  recorded  on  both 
adjacent  tracks  are  also  read  out  besides  the  pilot 
signal  fv  Then,  a  reference  signal  f,  having  a 
frequency  equivalent  to  that  of  the  tracking  pilot 
signal  ft  on  the  reproduced  track  is  fed  into  the 
pilot  signals  thus  read  out.  As  a  result,  beats  are 
generated  between  the  crosstalk  components  f4 
and  f2  from  the  adjacent  tracks  and  the  reference 
signal  fv  Accordingly,  if  these  beats  are  extracted 
and  a  comparison  is  made  between  the  level  of  a 
beat  component  of  46  kHz  and  the  level  of  a  beat 
component  of  16  kHz,  tracking  error  can  be 
detected.  More  specifically,  in  case  of  normal 
tracking  of  the  reproducing  head,  the  output 
levels  of  the  pilot  signals  read  out  from  the  right 
and  left  tracks  are  equal  and  accordingly  the  beat 
component  of  46  kHz  and  the  beat  component  of 
16  kHz  generated  respectively  between  the  repro- 
duced  pilot  signals  and  the  injected  reference 
signal  have  the  same  level.  On  the  other  hand,  in 
case  where  the  reproducing  head  is  closer  to 
either  of  the  adjacent  tracks,  the  levels  of  the 
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provided  from  the  generating  circuit  5  to  the 
mixer  3  while  the  other  movable  head  scans  the 
tracks  where  the  pilot  signals  f2  or  f4  are  recorded. 

Consequently,  in  the  period  of  the  first  several 
5  frames  after  the  start  of  still  reproduction,  the 

pilot  signal  f,  or  f3  reproduced  by  one  movable 
head  is  mixed  with  the  reference  signal  ft  by 
means  of  the  mixer  3  and  the  pilot  signal  f2  or  f4  is 
mixed  with  the  reference  signal  f2  by  means  of  the 

10  mixer  3. 
An  output  signal  of  the  mixer  3  is  supplied  to 

the  AM  detecting  circuit  8  through  the  16  kHz 
bandpass  filter  6,  in  the  same  manner  as 
described  above,  as  well  as  to  the  AM  detecting 

15  circuit  9  through  the  46  kHz  bandpass  filter  7. 
Then,  by  means  of  the  comparator  10,  the  outputs 
of  both  detecting  circuits  8  and  9  are  compared  to 
generate  an  error  signal. 

As  this  time,  if  one  movable  head  scans  the 
20  track  where  the  pilot  signal   ̂ is  recorded  and  the 

other  movable  head  scans  the  track  where  the 
pilot  signal  f2  is  recorded,  the  output  signal  of  the 
mixer  3  becomes  0  and  the  error  signal  to  be 
described  below  also  becomes  0. 

25  However,  since  the  travelling  of  the  tape  is 
stopped  at  the  time  of  still  reproduction,  the 
scanning  loci  of  both  movable  heads  maintained 
in  the  ordinary  reproduction  positions  deviate 
from  the  tracks  where  the  signals  are  recorded. 

30  Fig.  2  illustrates  an  example  in  which  scanning 
loci  and  recorded  tracks  do  not  coincide.  At  the 
time  of  still  reproduction,  as  shown  in  Fig.  2  for 
example,  the  movable  heads  scan  slantingly  the 
tracks  17,  18  and  19  where  the  pilot  signals  f3,  f4 

35  and  fi  are  recorded.  Accordingly,  the  scanning 
loci  are  shown  as  a  double  hatched  region 
denoted  by  the  reference  numeral  20.  The  ref- 
erence  numerals  15  and  16  in  Fig.  2  denote  tracks 
where  the  pilot  signals  fn  and  f2  are  recorded, 

40  respectively.  The  reference  numeral  21  in  Fig.  2 
denotes  a  magnetic  tape. 

Thus,  the  pilot  signals  reproduced  by  both 
movable  heads  comprise  the  pilot  signals  having 
frequencies  f3,  f4  and  f1f  respectively. 

45  Accordingly,  the  output  signal  of  the  mixer  3 
based  on  the  pilot  signals  f3,  f4  and  f,  reproduced 
by  one  movable  head  and  the  reference  signal  f, 
becomes  a  beat  signal  having  a  frequency  equiva- 
lent  to  the  difference  between  the  reproduced 

50  pilot  signal  f4  and  the  reference  signal  f,,  namely, 
46  kHz,  and  the  output  signal  of  the  mixer  3  based 
on  the  pilot  signals  f3,  f4  and  f-,  reproduced  by  the 
other  movable  head  and  the  reference  signal  f2 
becomes  a  beat  signal  having  a  frequency  equiva- 

55  lent  to  the  difference  between  the  reproduced 
pilot  signal  f3  and  the  reference  signal  f2,  namely, 
46  kHz.  The  reason  is  that  if  the  frequency  of  a 
reproduced  pilot  signal  and  the  frequency  of  a 
reference  signal  are  equal,  or  if  the  frequency 

60  difference  between  both  signals  is  other  than  16 
kHz  or  46  kHz  (caused  by  f3  and  f,  or  F4  and  f2),  the 
beat  signals  are  removed  through  the  bandpass 
filters  6  and  7. 

As  a  result,  the  level  of  the  detected  signal 
65  provided  from  the  detecting  circuit  8  becomes 

minal  4,  a  2-bit  control  signal  is  applied  to  a 
reference  signal  generating  circuit  5.  The  ref- 
erence  signal  generating  circuit  5  selects  succes- 
sively  reference  signals  f,  to  f4  in  response  to  the 
control  signal  and  supplies  the  reference  signals 
to  the  mixer  3.  The  mixer  3  mixes  the  successively 
selected  reproduced  pilot  signals  and  reference 
signals  and  supplies  the  mixed  signals  to  a 
bandpass  filter  6  of  16  kHz  and  to  a  bandpass  filter 
7  of  46  kHz,  respectively.  The  signal  components 
extracted  by  the  bandpass  filters  6  and  7  are 
detected  by  AM  detectors  8  and  9,  respectively,  so 
as  to  be  compared  by  a  comparator  10.  The 
output  of  the  comparator  10  is  supplied,  on  one 
hand,  directly  to  a  switch  11  and  on  the  other 
hand  to  the  switch  1  1  through  an  inverter  12.  The 
switch  11  is  turned  to  either  side  alternately  in 
response  to  the  RF  pulse  for  head  selection 
applied  from  a  head  selection  signal  input  ter- 
minal  13.  Consequently,  an  error  signal  for  DTF 
control  and  tracking  control  is  provided  from  an 
error  signal  output  terminal  14. 

It  is  for  the  below  described  reasons  that  the 
polarity  of  the  error  signal  is  thus  inverted  in 
response  to  the  selection  of  a  head.  In  one  of  the 
reproducing  heads,  a  signal  component  of  46  kHz 
for  example  increases  when  the  scanning  posi- 
tion  deviates  in  the  tape  travelling  direction,  and  a 
signal  component  of  16  kHz  increases  when  the 
tracing  position  deviates  in  the  opposite  direction. 
On  the  contrary,  in  the  other  reproducing  head,  a 
signal  component  of  16  kHz  increases  when  the 
scanning  position  deviates  in  the  tape  travelling 
direction,  and  a  signal  component  of  46  kHz 
increases  when  the  scanning  position  deviates  in 
the  opposite  direction.  Accordingly,  by  inverting 
the  polarity  of  the  error  signal  for  each  head,  it 
can  be  automatically  determined  that  when  a 
signal  component  of  46  kHz  increases  in  the  error 
signal,  the  scanning  position  of  the  head  deviates 
in  the  tape  travelling  direction,  and  that  the 
scanning  position  of  the  head  deviates  in  the 
direction  opposite  to  the  tape  travelling  direction 
when  a  signal  component  of  16  kHz  increases. 

In  the  following,  description  will  be  made  of  a 
conventional  method  of  control  of  the  above 
described  error  signal  forming  circuit  in  the  still 
reproduction  mode. 

Let  us  assume  that  in  the  ordinary  reproduction 
mode,  one  of  the  two  movable  heads  scans  the 
tracks  where  the  pilot  signals  having  frequencies 
f,  and  f3  are  recorded,  that  the  other  movable 
head  scans  the  tracks  where  the  pilot  signals 
having  frequencies  f2  and  f4  are  recorded,  and  that 
travelling  of  the  tape  is  stopped  in  response  to  the 
instruction  of  still  reproduction.  Then,  the  control 
signal  applied  from  the  control  signal  input  ter- 
minal  4  changes  and,  as  a  result,  the  reference 
signal  generating  circuit  5  operates  in  the  follow- 
ing  manner  for  the  first  several  frames.  Speci- 
fically  stated,  a  reference  signal  having  frequency 
f,  is  provided  from  the  generating  circuit  5  to  the 
mixer  3  while  one  of  the  movable  head  scans  the 
tracks  where  the  pilot  signals  f,  or  f3  are  recorded 
and  a  reference  signal  having  frequency  f2  is 



EP  0  192  800  B1 

change  of  the  frequencies  of  the  reference  signals 
and  then,  noiseless  still  reproduction  is  made. 

However,  as  is  clearly  understood  from  the 
foregoing  description,  such  a  conventional  con- 
trol  method  involves  disadvantages  that  it  takes 
much  time  to  control  the  positioning  of  the 
movable  heads  most  suitably  and  noiseless  still 
reproducing  cannot  be  made  promptly. 

From  EP-A-0  094  194  there  has  been  known  a 
video  signal  reproducing  apparatus  using  a  track- 
ing  control  system  controlled  by  an  error  signal. 
Means  are  provided  for  supplying  a  level  detec- 
tion  signal  when  the  error  signal  attains  an 
optimum.  This  level  detection  signal  which  is 
provided  only  when  the  tape  is  running  is  used  for 
controlling  the  optimum  stopping  position  of  the 
tape,  but  it  is  neither  intended  nor  suitable  to  be 
used  for  controlling  a  still  picture  reproduction 
mode.  This  document  is  therefore  not  concerned 
with  the  problem  of  the  present  invention. 

It  is  an  object  of  the  invention  to  provide  a  video 
signal  reproducing  apparatus  of  the  type  men- 
tioned  above  in  which  a  clear  and  low-noise  still 
picture  can  be  obtained  substantially  right  from 
the  start  of  still  reproduction. 

According  to  the  invention  this  is  achieved  by 
the  apparatus  as  defined  in  claim  1.  In  this 
apparatus,  position  control  of  the  reproducing 
heads  in  a  DTF  system  is  forbidden  during  a 
predetermined  period  after  the  still  reproduction 
start  signal,  and  during  this  forbidden  period  the 
frequency  of  the  reference  signal  is  changed  in 
every  field  and  the  most  suitable  reference  signal 
for  still  reproduction  is  selected  to  be  used  during 
the  subsequent  still  reproduction. 

In  a  preferred  embodiment  of  the  invention 
using  four  pilot  signals  having  frequency  f,  to  f4, 
the  above  mentioned  period  for  forbidding  the 
position  controlled  of  the  heads  is  preferrably 
selected  to  be  a  4-field  period.  Consequently,  in 
an  apparatus  in  accordance  with  the  present 
invention,  the  optimum  reference  signals  can  be 
determined  in  such  a  short  period  as  a  4-field 
period  and,  therefore,  the  responsiveness  to  the 
still  reproduction  start  signal  is  excellent  and  a 
clear  picture  can  be  obtained  by  still  reproduction. 

Generally,  the  period  for  forbidding  the  head 
positioning  control  in  the  DTF  system  can  be 
made  to  be  a  period  corresponding  to  the  number 
of  pilot  signals  adopted  by  the  pilot  signal  system. 

These  object  and  other  objects,  features, 
aspects  and  advantages  of  the  present  invention 
will  become  more  apparent  from  the  following 
detailed  description  of  the  present  invention 
when  taken  in  conjunction  with  the  accompany- 
ing  drawings. 

Brief  Description  of  the  Drawings 
Fig.  1  is  a  block  diagram  showing  an  example  of 

an  error  signal  forming  circuit  for  generating  an 
error  signal  for  tracking  control; 

Fig.  2  is  an  illustration  showing  an  example  in 
which  DTF  control  is  not  made  and  the  scanning 
loci  of  movable  heads  (reproducing  heads)  devi- 
ate  from  the  recorded  tracks; 

approximately  0  and  the  level  of  the  detected 
signal  of  46  kHz  provided  from  the  detecting 
circuit  9  increases.  Accordingly,  the  output  signal 
of  the  comparator  10  which  compares  both 
detected  signals  is  a  negative  output  signal  pro-  s 
portional  to  the  difference  of  levels  of  the  two 
detected  signals.  Subsequently,  in  the  same 
manner  as  described  above,  an  output  directly 
provided  from  the  comparator  10  and  an  output 
obtained  from  the  inverter  12  which  inverts  the  to 
output  of  the  comparator  10  are  selected  alter- 
nately  by  the  switch  1  1  for  each  field,  so  that  an 
error  signal  turning  positive  and  negative  con- 
secutively  can  be  obtained.  With  a  positive  error 
signal,  one  movable  head  is  controlled  and  with  a  15 
negative  error  signal,  the  other  movable  head  is 
controlled.  Thus,  based  on  both  error  signals,  the 
positioning  of  both  movable  heads  is  controlled. 
More  specifically,  based  on  the  level  of  the  error 
signal,  the  position  of  the  movable  heads  are  20 
moved,  so  that  the  level  of  the  error  signal  may  be 
decreased. 

The  level  of  the  components  of  the  frequencies 
f3  and  f4  of  the  pilot  signals  reproduced  by  the  two 
movable  heads  change  all  the  time  according  to  25 
the  scanning  of  the  movable  heads. 

However,  even  if  the  reference  signals  ft  and  f2 
continue  to  be  applied,  the  scanning  locus  20  of 
the  heads  deviates  considerably  from  the  tracks 
19  and  16  where  the  pilot  signals  f,  and  f2  are  30 
recorded.  As  a  result,  the  positioning  control  of 
the  movable  heads  based  on  the  error  signal 
cannot  be  made  satisfactorily.  Accordingly,  when 
the  reference  signals  ft  and  f2  are  applied,  an  error 
signal  continues  to  be  supplied  from  the  output  35 
terminal  14  since  the  positioning  the  movable 
heads  cannot  be  controlled  adequately. 

Then,  for  the  subsequent  several  frames,  the 
frequencies  of  the  reference  signals  provided 
from  the  generating  circuit  5  to  the  mixer  circuit  3  40 
are  changed  to  f,  and  f4. 

If  an  error  signal  still  continues  to  be  supplied 
after  the  change  of  the  frequencies  of  the  ref- 
erence  signals  to  ft  and  f4,  the  frequencies  of  the 
reference  signals  provided  from  the  generating  45 
circuit  5  to  the  mixer  circuit  3  are  changed  to  f3 
and  f4  in  a  period  of  the  further  subsequent 
several  frames. 

Then,  in  the  case  of  Fig.  2,  the  movable  heads 
are  controlled  to  be  placed  in  the  most  suitable  so 
positions  when  the  frequencies  of  the  reference 
signals  are  changed  to  f3  and  f4. 

Fig.  3  shows  a  state  where  the  movable  heads 
are  controlled  to  be  in  the  most  suitable  positions. 
As  shown  in  Fig.  3,  one  movable  head  (the  55 
scanning  locus  thereof  being  denoted  by  the 
reference  numeral  22)  scans  the  track  17  where 
the  pilot  signal  of  the  frequency  f3  is  recorded, 
and  the  other  movable  head  (the  scanning  locus 
thereof  being  denoted  by  the  reference  numeral  60 
23)  scans  the  track  18  where  the  pilot  signal  of  the 
frequency  f4  is  recorded,  the  level  of  the  error 
signal  at  this  time  being  approximately  0. 

When  the  level  of  the  error  signal  becomes 
almost  0,  the  generating  circuit  5  stops  the  65 
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the  error  signal  changed  as  shown  by  the  solid 
line  in  Fig.  4.  At  this  time,  the  average  level  Vr  of 
the  error  signal  in  the  4-field  period  shown  by  the 
chained  line  in  Fig.  4  is  nearly  equal  to  the  zero 

5  level  of  the  output  of  the  comparator  10  in  Fig.  1. 
In  this  case,  the  point  where  the  level  of  the 

error  signal  coincides  with  the  average  level  Vr, 
namely,  approximately  the  zero  level,  is  the  point 
"P"  or  the  point  "Q".  A  reference  signal  applied 

io  when  the  falling  change  of  the  error  signal 
reaches  the  point  P  coincident  to  the  average  level 
Vr  is  a  signal  having  the  frequency  f4  and  it  can  be 
understood  from  Fig.  2  that  the  reference  signal  f4 
is  a  suitable  reference  signal  necessary  for  still 

15  reproduction  by  one  of  the  movable  heads. 
From  Fig.  2,  it  can  be  seen  that  a  reference 

signal  applied  in  succession  in  time  with  respect 
to  the  reference  signal  f4,  namely,  either  the 
reference  signal  f3  applied  immediately  before  the 

20  reference  signal  f4  or  the  reference  signal  ft 
immediately  after  the  reference  signal  f4  is  a 
suitable  reference  signal  necessary  for  still  repro- 
duction  by  the  other  movable  head.  Then,  refer- 
ring  to  Figs.  2  and  4,  it  is  understood  that  the 

25  reference  signal  f3  closer  to  the  point  "P"  is  the 
necessary  reference  signal. 

In  other  words,  for  still  reproduction,  both 
movable  heads  scan  slantingly  two  or  three  adja- 
cent  tracks  respectively  in  the  tape  as  shown  in 

30  Fig.  2.  If  the  position  control  of  the  heads  is  first 
forbidden  and  the  frequency  of  the  reference 
signals  to  be  applied  is  changed  in  the  order  of  f1r 
f2,  f3  and  f4/  it  follows  that  at  the  time  of  scanning 
of  either  movable  head,  a  reference  signal 

35  necessary  for  optimum  position  control  of  the 
movable  head  is  applied  at  least  once.  Since  the 
change  of  the  output  signal  of  the  mixer  3  shown 
in  Fig.  1  decreases  and  the  change  of  the  error 
signal  falls  to  the  average  level  Vr  at  this  time,  the 

40  most  suitable  reference  signal  for  one  movable 
head  can  be  detected  at  the  point  "P"  where  the 
falling  change  of  the  error  signal  coincides  with 
the  average  level  Vr,  and  the  reference  signal 
closer  to  the  point  "P"  can  be  detected  as  the 

45  most  suitable  reference  signal  for  the  other  mov- 
able  head. 

This  embodiment  is  structured  based  on  the 
above  described  principle  of  detection  of  suitable 
reference  signals. 

so  Referring  now  to  Figs.  5  and  6,  various  patterns 
of  error  signals  caused  by  the  different  relative 
positional  relations  between  the  scanning  loci  of 
the  movable  heads  and  the  recorded  tracks  on  the 
tape  will  be  described  in  the  following. 

55  Fig.  5  shows  relations  between  the  patterns  of 
the  recorded  tracks  and  the  scanning  loci  of  the 
heads  represented  by  the  so-called  "track  pattern 
coordinate  system",  as  is  different  from  Figs.  2 
and  3. 

60  The  track  pattern  coordinate  system  is  pro- 
posed  in  "National  Technical  Report  Vol.  28  No.  3 
June  1982"  by  Nobuyoshi  Yokobori  et  al. 

In  the  track  pattern  coordinate  system,  vertical 
lines  represent  tapes,  which  travel  vertically  and 

65  are  aligned  adjacent  to  each  other  in  the  horizon- 

Fig.  3  is  an  illustration  showing  a  state  in  which 
the  DTF  control  is  made  in  the  case  of  Fig.  2  and 
the  movable  heads  are  controlled  to  be  in  the 
most  suitable  positions; 

Fig.  4  is  a  waveform  diagram  of  an  error  signal 
obtained  in  the  positional  relation  shown  in  Fig.  2 
between  the  recorded  tracks  and  the  head  scan- 
ning  locus; 

Fig.  5  shows  various  examples  of  the  relative 
positional  relation  between  the  scanning  locus  of 
the  movable  heads  and  the  recorded  tracks  at  the 
time  of  still  reproduction; 

Fig.  6  is  a  waveform  diagram  of  error  signals 
generated  in  the  respective  positional  relations 
shown  in  Fig.  5; 

Fig.  7  is  a  block  diagram  showing  a  structure  of 
a  main  part  of  an  embodiment  in  accordance  with 
the  present  invention; 

Fig.  8  shows  waveforms  of  the  signals  in  the 
respective  portions  of  the  circuit  shown  in  Fig.  7; 

Fig.  9  shows  reference  signals  determined  by 
the  2-bits  (Aq,  A,)  control  signals; 

Fig.  10  is  a  block  diagram  showing  an  example 
of  a  structure  of  an  adder  control  signal  generat- 
ing  circuit; 

Fig.  11  is  a  block  diagram  showing  an  example 
of  a  specific  circuit  structure  of  a  still  control 
signal  generating  circuit; 

Fig.  12  shows  a  comparator  using  an 
integrating  circuit  to  be  used  in  the  embodiment 
of  Fig.  11; 

Fig.  13  is  a  block  diagram  showing  a  structure 
of  a  main  part  of  another  embodiment  of  the 
present  invention; 

Fig.  14  shows  an  example  of  a  structure  of  a 
pulse  generating  circuit;  and 

Figs.  15  and  16  are  timing  charts  for  explaining 
the  operation  of  the  pulse  generating  circuit 
shown  in  Fig.  13. 

Description  of  the  Preferred  Embodiments 
First,  with  reference  to  an  embodiment  of  the 

present  invention,  a  principle  of  detection  of 
adequate  reference  signals  for  still  reproduction 
control  will  be  described. 

Referring  to  Figs.  1  and  2,  it  is  assumed  that  the 
tape  is  stopped  in  the  position  shown  in  Fig.  2 
when  still  reproduction  starts.  In  this  case,  a 
capstan  for  sending  the  tape  is  disabled  and,  as  a 
results,  an  error  signal  from  the  output  terminal 
14  in  Fig.  1  for  phase  control  of  the  capstan  is,  as  a 
matter  of  course,  not  supplied  to  the  capstan 
servo  system  (not  shown). 

The  essential  feature  of  this  embodiment 
resides  in  that  the  position  control  of  both  mov- 
able  heads  based  on  the  error  signal  provided 
from  the  output  terminal  14  shown  in  Fig.  1  is 
forbidden  in  response  to  the  start  of  still  repro- 
duction  and  that  the  frequency  of  the  reference 
signals  provided  from  the  reference  signal 
generating  circuit  5  to  the  mixer  3  is  changed 
successively  for  one  field  in  the  order  of  f1f  f2,  f3 
and  f4.  If  such  change  of  the  frequency  is  repeated 
in  a  prescribed  period  corresponding  to  4  field  or 
more,  for  example,  in  a  4-field  period,  the  level  of 
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Instead  of  using  the  forbidding  gate  circuit,  the 
positioning  control  of  the  movable  heads  can  also 
be  forbidden  in  the  above  stated  prescribed  period 
by  processing  of  software  by  microcomputer  for 
example. 

Fig.  7  is  a  block  diagram  showing  a  structure  of  a 
main  part  of  an  embodiment  of  the  present 
invention.  Fig.  8  shows  signal  waveforms  in  the 
respective  portions  in  the  Fig.  7  circuit.  The  signals 
(a)  to  (o)  in  Fig.  8  represent  the  signal  changes  in 
the  portions  (a)  to  (o)  shown  in  Fig.  7  (and  in  Fig.  1  0 
to  be  described  below). 

Referring  to  Figs.  7  and  8,  a  video  signal 
(including  pilot  signals)  reproduced  from  a  mag- 
netic  tape  by  means  of  two  movable  heads  not 
shown  is  supplied  to  a  reproduced  signal  input 
terminal  1  of  an  error  signal  forming  circuit  31  .  The 
error  signal  forming  circuit  31  is  the  same  as  the 
circuit  described  previously  in  connection  with  Fig. 
1  .  In  the  error  signal  forming  circuit  31  ,  an  RF  pulse 
(a)  is  applied  to  an  RF  signal  input  terminal  13 
thereof  and  a  control  signal  is  applied  to  a  control 
signal  input  terminal  4  thereof. 

The  RF  pulse  (a)  is  a  head  selection  pulse  which 
changes  for  each  field.  The  control  signal  is  a  2-bit 
signal  obtained  in  the  ordinary  reproduction  mode 
by  a  combination  of  the  state  Ao  of  the  high  level  or 
the  low  level  of  the  RF  pulse  (a)  and  the  state  A,  of 
the  high  level  or  the  low  level  of  the  pulse  (b) 
frequency  divided  by  a  1/2  frequency  divider  32. 
The  2-bit  (Ao,  A,)  control  signal  is  selected  by  the 
switch  30  in  the  ordinary  reproduction  mode. 

In  the  reference  signal  generating  circuit  5  (see 
Fig.  1)  of  the  error  signal  forming  circuit  31, 
reference  signals  f1f  f2,  f3  and  f4  are  successively 
selected  to  be  provided  as  an  output  based  on  the 
levels  of  the  2-bit  (Ao,  A,)  control  signal. 

For  example,  by  a  combination  of  the  states  A<, 
and  Av  each  of  the  high  level  orthe  low  level,  of  the 
control  signal  as  shown  in  Fig.  9,  the  reference 
signals  f1f  f2,  f3  and  f4  can  be  determined. 

Further  referring  to  Figs.  7  and  8,  an  error  signal 
obtained  by  the  error  signal  forming  circuit  31  is 
utilized  as  a  capstan  phase  error  signal  for  control 
of  the  tape  travelling  driving  system  (not  shown) 
and  is  also  utilized  for  DTF  control  as  a  movable 
head  control  signal  provided  through  the  movable 
head  control  circuit  34  by  adding  thereto  an  output 
of  an  inclination  correction  voltage  generating 
circuit  33. 

The  inclination  correction  circuit  33  is  a  circuit 
for  generating  triangular  waves  for  correcting  the 
difference  between  the  inclination  of  track  patterns 
and  that  of  scanning  loci  of  movable  heads  on  the 
magnetic  tape.  The  circuit  33  is  controlled  by  the 
RF  pulse  (a).  Accordingly,  the  triangular  waves  are 
generated  for  a  field  period  in  synchronism  with 
the  RF  pulse  (a)  so  that  the  track  patterns  and  the 
scanning  patterns  may  be  parallel.  The  circuit  33 
does  not  generate  triangular  waves  in  the  ordinary 
reproduction  mode  and  changes  the  inclination 
and  the  like  of  the  triangular  waves  generated  in  a 
special  reproduction  mode  (for  example  a  cue 
reproduction  mode  etc.)  other  than  the  still  repro- 
duction  mode. 

tal  direction.  A  track  pattern  represented  as  being 
slanted  upward  to  the  right  on  the  tape  is  moved 
for  one  track  pitch  each  time  a  tape  moves  from  the 
left  to  the  right.  Accordingly,  in  this  coordinate 
system,  the  track  patterns  and  the  head  scanning  5 
loci  can  be  regarded  as  a  single  continual  line 
locus.  Furthermore,  since  it  means  that  the  abs- 
cissa  represents  the  time  and  the  ordinate 
represents  the  moved  position  on  the  tape,  the 
time,  the  moving  amount  of  the  heads  on  the  tape  10 
and  other  data  can  be  read  at  once. 

In  case  of  making  still  reproduction,  the  relative 
positional  relation  between  the  recorded  tracks 
and  the  scanning  loci  of  the  movable  heads  is  any 
one  of  the  patterns  (A),  (B),  (C)  and  (D)  in  Fig.  5.  The  15 
relation  (A)  represents  a  relation  in  which  the 
movable  heads  scan  the  tracks  (1)  and  (4);  the 
relation  (B)  represents  a  relation  in  which  the 
movable  heads  scan  the  tracks  (2)  and  (3);  the 
relation  (C)  represents  a  relation  in  which  the  20 
movable  heads  scan  the  tracks  (3)  and  (4);  and  the 
relation  (D)  represents  a  relation  in  which  the 
movable  heads  scan  the  tracks  (1)  and  (2).  The 
numerals  (1)  to  (4)  given  to  the  respective  tracks 
correspond  to  the  numerals  given  to  the  pilot  25 
signals  f,  to  f4  recorded  in  the  respective  tracks. 

Fig.  6  shows  waveforms  of  the  error  signals 
generated  in  the  cases  (A)  to  (D)  in  Fig.  5,  (A)  to  (D) 
in  Fig.  6  corresponding  to  (A)  to  (D)  in  Fig.  5. 

In  the  following,  the  respective  cases  will  be  30 
described  specifically.  The  error  signal  in  the 
scanning  position  in  (A)  of  Fig.  5  changes  as  shown 
by  the  solid  line  in  (A)  of  Fig.  6  and  thefrequency  of 
the  reference  signal  at  the  point  "P"  of  coincide 
between  the  falling  change  of  the  error  signal  and  35 
the  average  level  Vr  becomes  fv 

The  error  signal  in  the  scanning  position  in  (B)  of 
Fig.  5  changes  as  shown  by  the  solid  line  in  (B)  of 
Fig.  6  and  the  frequency  of  the  reference  signal  at 
the  point  P  of  coincidence  between  the  falling  40 
change  of  the  error  signal  and  the  average  level  Vr 
becomes  f2. 

The  error  signal  in  the  scanning  position  in  (C)  of 
Fig.  5  changes  as  shown  by  the  solid  line  in  (C)  of 
Fig.  6  and  the  frequency  of  the  reference  signal  at  45 
the  point  "P"  of  coincidence  between  the  falling 
change  of  the  error  signal  and  the  average  level  Vr 
becomes  f4. 

The  error  signal  in  the  scanning  position  in  (D)  of 
Fig.  5  changes  as  shown  by  the  slide  line  in  (D)  of  50 
Fig.  6  and  the  frequency  of  the  reference  signal  at 
the  point  "P"  of  coincidence  between  the  falling 
change  of  the  error  signal  and  the  average  level  Vr 
becomes  fv 

Under  these  conditions,  a  desired  object  can  be  55 
attained  if  a  circuit  is  structured  such  that  an  error 
signal  provided  from  the  output  terminal  14  of  the 
error  signal  generating  circuit  in  Fig.  1  for  example 
is  applied  to  the  positioning  control  portions  of 
both  movable  heads  through  a  forbidding  gate  so 
circuit  and  that  in  a  period  of  at  least  4  fields  after 
the  start  of  still  reproduction,  the  positioning 
control  of  the  movable  heads  is  forbidden  by 
stopping  the  application  of  the  error  signal  by  the 
forbidding  gate  circuit.  65 
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Fig.  11  is  a  block  diagram  showing  an  example 

of  a  specific  structure  of  the  still  control  signal 
generating  circuit  40.  The  reference  numeral 
attached  to  the  respective  input  and  output  ter- 

5  minals  are  identical  to  the  numerals  of  the  corre- 
sponding  terminals  in  Fig.  7. 

Referring  to  Figs.  11  and  8,  pulse  signals  (a),  (b) 
and  (g)  supplied  to  the  input  terminals  42,  43  and 
44  undergo  a  prescribed  calculating  operation  in 

10  the  adder  circuit  46.  The  adder  circuit  46  com- 
prises  two  exclusive  OR  gates  (hereinafter 
referred  to  as  EXOR)  47  and  48  and  an  inverter  49. 
In  the  adder  circuit  46,  first,  an  exclusive  ORed 
output  of  the  RF  pulse  (a)  and  the  1/2  frequency 

w  divided  pulse  (b)  is  evaluated  by  the  EXOR  47. 
Then,  the  exclusive  ORed  output  of  the  output 
signal  of  the  EXOR  47  and  the  adder  control  signal 
(g)  is  evaluated  by  the  EXOR  48  and  the  output 
signal  of  the  EXOR  48  is  inverted  by  the  inverter 

20  49  so  as  to  be  provided  as  a  signal  (h). 
The  signal  (h)  and  the  pulse  signal  (b)  applied 

from  the  input  terminal  43  are  supplied  to  a 
switching  circuit  50.  The  switching  circuit  50 
comprises  two  associated  switches  51  and  52 

25  changed  over  in  a  ganged  fashion  in  response  to 
the  RF  pulse  (a).  When  the  RF  pulse  (a)  is  at  the 
high  level,  the  signal  (h)  is  selected  by  the  switch 
51  and  the  signal  (b)  is  selected  by  the  switch  52. 
On  the  contrary,  when  the  RF  pulse  (a)  is  at  the 

30  low  level,  the  signal  (b)  is  selected  by  the  switch 
51  and  the  signal  (h)  is  selected  by  the  switch  52. 
The  signals  selected  by  the  switch  51  and  the 
switch  52  are  supplied  to  the  data  input  terminals 
of  the  flip-flops  53  and  54  as  a  signal  (i)  and  a 

35  signal  (j),  respectively. 
On  the  other  hands,  the  error  signal  (f)  applied 

from  the  input  terminal  41  is  supplied  to  the  "" 
input  of  the  comparator  55.  A  predetermined 
reference  voltage  regulated  by  a  variable  resistor 

40  59  is  applied  to  the  "-"  input  of  the  comparator  55. 
Then,  the  comparator  55  compares  the  change  of 
the  error  signal  shown  by  the  solid  line  (f)  in  Fig.  8 
and  the  average  level  Vr  shown  by  the  chained 
line  and  provides  a  coincidence  detection  signal 

45  shown  by  (k)  in  Fig.  8.  More  specifically,  the 
variable  resistor  59  connected  to  the  "-"  input 
terminal  of  the  comparator  55  is  regulated  to 
generate  a  reference  voltage  Vr  equivalent  to  the 
average  level  of  the  error  signal  (f).  The  error 

so  signal  (f  )  applied  from  the  ""  input  terminal  of  the 
comparator  55  is  compared  with  the  reference 
voltage  Vr.  The  comparator  55  provides  the 
coincidence  detection  signal  (k)  having  a 
waveform  rising  to  the  high  level  when  the  rising 

55  change  of  the  error  signal  (f)  coincides  with  the 
average  level  Vr  and  falling  to  the  low  level  when 
the  falling  change  of  the  error  signal  (f)  coincides 
with  the  average  level  Vr. 

The  reference  voltage  Vr  in  the  comparator  55 
60  can  also  be  set  by  using  an  integrating  circuit  75 

as  shown  in  Fig.  12  instead  of  using  the  above 
described  variable  resistor  59.  Referring  to  Fig.  12, 
the  integrating  circuit  75  is  connected  such  that 
the  error  signal  (f)  applied  from  the  input  terminal 

65  41  is  supplied  directly  to  the  ""  input  terminal  of 

When  the  still  reproduction  mode  is  selected  by 
an  operator  using  a  manual  switch,  not  shown,  a 
still  reproduction  instruction  signal  (c)  of  the  high 
level  is  supplied  to  the  4-field  pulse  generating 
circuit  35.  The  4-field  pulse  generating  circuit  35 
provides  a  detection  period  signal  (d)  of  the  high 
level  for  a  4-field  period  in  synchronism  with  the 
rise  of  the  still  reproduction  instructing  signal  (c). 
As  a  result,  the  switch  36  is  turned  to  the  "H"  side, 
whereby  the  control  of  the  movable  heads  by  the 
movable  head  control  circuit  34  is  forbidden  for 
the  4-field  period. 

The  still  reproduction  instructing  signal  (c)  and 
the  detection  period  signal  (d)  are  applied  also  as 
selection  signals  of  the  switch  30  and  the  switch 
37.  The  instructing  signal  (c)  of  the  high  level  is 
inverted  to  attain  the  low  level  by  the  inverter  38 
and  the  signal  (c)  of  the  low  level  is  supplied  to 
one  input  of  an  OR  gate  39.  The  detection  period 
signal  (d)  of  the  high  level  is  supplied  to  the  other 
input  of  the  OR  gate  39,  in  the  4-field  period. 
Accordingly,  a  selection  signal  (e)  provided  from 
the  OR  gate  39  is  maintained  at  the  high  level  in 
the  4-field  period  after  the  start  of  still  reproduc- 
tion  in  the  same  manner  as  before  the  start  of  still 
reproduction. 

As  a  result,  in  the  4-field  period  after  the  start  of 
still  reproduction,  the  switch  30  is  maintained  on 
the  "H"  side  and  a  2-bit  (Ao,  A,)  control  signal 
comprising  signals  (a)  and  (b)  is  supplied  to  the 
error  signal  forming  circuit  31.  Consequently,  the 
reference  signals  f,  to  f4  are  successively  selected 
for  each  field  in  this  4-field  period. 

The  error  signal  provided  from  the  output 
terminal  14  ofthe  error  signal  forming  circuit  31  in 
the  4-field  period  after  the  start  of  still  reproduc- 
tion  has  a  waveform  shown  as  (f)  in  Fig.  8,  for 
example.  For  the  purpose  of  facilitating  the  expla- 
nation,  this  error  signal  (f)  is  made  to  coincide 
with  the  error  signal  in  case  where  travelling  of 
the  tape  is  stopped  in  the  position  shown  in  Fig.  2. 

The  error  signal  (f)  provided  from  the  error 
signal  forming  circuit  31  is  supplied  to  the  input 
terminal  41  of  the  still  control  signal  generating 
circuit  40  through  the  switch  37,  since  the  switch 
37  is  turned  on  during  the  high  level  period  ofthe 
selection  signal  (e). 

The  RF  pulse  (a)  and  the  1/2  frequency  divided 
pulse  (b)  are  supplied  to  the  two  bit  input  ter- 
minals  42  and  43,  respectively,  ofthe  still  control 
signal  generating  circuit  40.  An  adder  control 
signal  (g)  having  a  frequency  two  times  as  large 
as  the  RF  pulse  (a)  is  generated  in  the  adder 
control  signal  generating  circuit  45  to  be  supplied 
to  the  input  terminal  44. 

The  adder  control  signal  generating  circuit  45  is 
structured  for  example  as  shown  in  Fig.  10. 
Referring  to  Fig.  10,  a  phase  closed  loop  circuit  is 
structured  by  series  connection  of  a  phase  com- 
paring  circuit  71,  a  VCO  72  for  multiplying  fre- 
quency  by  "n"  and  a  2/n  frequency  divider  73  as 
well  as  by  a  feedback  loop  of  a  1/2  frequency 
divider  74.  Thus,  a  control  signal  (g)  having  a 
frequency  exactly  two  times  as  large  as  the  RF 
pulse  (a)  can  be  formed. 
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since  the  detection  period  signal  (d)  attains  the 
low  level  and  accordingly  the  selection  period 
signal  (e)  also  attains  the  low  level,  as  described 
above.  Consequently,  the  2-bit  (Ao,  A,)  control 

5  signal  comprising  the  signals  (n)  and  (o)  is 
selected  by  the  switch  30  to  be  supplied  to  the 
error  signal  forming  circuit  31  .  As  shown  in  Fig.  8, 
the  signal  (n)  is  always  at  the  high  level  and  the 
signal  (o)  changes  for  each  field  from  the  high 

10  level  to  the  low  level  or  from  the  low  level  to  the 
high  level.  Accordingly,  it  can  be  seen  from  Fig.  9 
that  the  frequencies  of  the  reference  signals 
generated  in  the  reference  signal  generating  cir- 
cuit  5  based  on  the  2-bit  (Ao,  A-,)  control  signal 

is  comprising  the  signals  (n)  and  (o)  are  f3  and  f4. 
These  reference  signals  f3  and  f4  are  the  most 
suitable  reference  signals  for  such  scanning  loci 
of  the  movable  heads  as  shown  in  Fig.  2. 

At  the  end  of  the  period  of  four  fields  after  the 
20  start  of  still  reproduction,  the  detection  period 

signal  (d)  attains  the  low  level  and  the  switch  36  is 
turned  to  the  "L"  side.  As  a  result,  the  error  signal 
(f)  formed  based  on  the  reference  signals  f3  and  f4 
together  with  an  output  of  the  inclination  correc- 

25  tion  voltage  generating  circuit  33  added  thereto  is 
supplied  through  the  switch  36  to  the  movable 
head  control  circuit  34,  whereby  the  most  suitable 
DTF  control  of  the  movable  heads  is  accom- 
plished. 

30  Since  the  switch  37  is  turned  off  in  response  to 
the  low  level  of  the  selection  signal  (e),  the  error 
signal  (f)  is  thereafter  not  supplied  to  the  still 
control  signal  generating  circuit  40  and,  accord- 
ingly,  the  levels  of  the  signals  (n)  and  (o)  provided 

35  form  the  circuit  40  do  not  change. 
Although  in  the  above  described  embodiment, 

the  flip-flops  53  and  54  received  the  signals  (i)  and 
(j)  in  response  to  the  fall  of  the  output  level  of  the 
comparator  55  (see  Fig.  11)  as  shown  in  Fig.  8,  the 

40  flip-flops  53  and  54  may  be  made  to  hold  the 
signals  (i)  and  (j)  in  response  to  the  rise  of  the 
output  level  of  the  comparator  55,  on  the  con- 
trary.  In  this  latter  case,  the  levels  of  the  signals 
received  by  the  flip-flops  53  and  54  are  reversed 

45  as  compared  with  the  case  of  the  foregoing 
embodiment.  Accordingly,  as  shown  by  the  dot- 
ted  lines  in  Fig.  11,  it  is  necessary  to  interpose  an 
inverter  60  between  the  switch  56  and  the  output 
terminal  57. 

so  Fig.  13  is  a  block  diagram  showing  a  structure 
of  a  main  part  of  another  embodiment  of  the 
present  invention.  The  essential  feature  of  the 
embodiment  shown  in  Fig.  13  resides  in  that  the 
period  for  detecting  the  most  suitable  reference 

55  signals  for  still  reproduction  is  not  fixed  to  a  4- 
field  period  and  that  an  improvement  is  made  to 
select  the  most  suitable  reference  signals  imme- 
diately  after  the  detection  of  the  reference  signals. 
Accordingly,  in  this  embodiment,  a  picture  of  still 

60  reproduction  in  the  optimum  conditions  can  be 
obtained  more  quickly. 

Referring  to  Fig.  13,  this  embodiment  is  charac- 
terized  in  that  the  pulse  generating  circuit  61  is  set 
by  the  still  reproduction  instructing  signal  (c)  and 

65  is  reset  by  the  output  of  the  comparator  55  (see 

the  comparator  55  and  is  also  supplied  to  the  "-" 
input  terminal  of  the  comparator  55  through  the 
integrating  circuit  75.  The  integrating  circuit  75 
serves  to  average  the  changes  of  the  error  signal 
(f)  supplied  from  the  input  terminal  41  and  to 
provide  the  average  level  Vr.  Accordingly,  in  the 
above  described  structure,  the  average  level  of 
the  error  signal  (f)  needs  be  obtained  by  the 
integrating  circuit  75  in  a  period  of  four  fields  for 
example  after  the  start  of  still  reproduction  and 
the  coincidence  detection  signal  (k)  needs  be 
obtained  by  the  comparator  55  in  the  subsequent 
four  fields  in  the  same  manner  as  described 
above. 

Referring  to  Fig.  11,  the  coincidence  detection 
signal  (k)  from  the  comparator  55  is  supplied  to 
the  trigger  input  terminals  of  the  flip-flops  53  and 
54.  The  flip-flops  53  and  54  receive  the  signal  (i) 
and  the  signal  (j),  respectively,  from  the  switching 
circuit  50  in  response  to  the  fall  of  the  coincidence 
detection  signal  (k).  Thus,  the  flip-flops  53  and  54 
receive  the  signals  (i)  and  (j)  and  provide  holding 
signals  (I)  and  (m),  respectively,  when  the  falling 
change  of  the  error  signal  coincides  with  the 
average  level,  as  shown  by  (I)  and  (m)  in  Fig.  8, 
respectively.  In  this  case,  the  holding  signals  (I) 
and  (m)  both  are  signals  rising  to  the  high  level 
with  the  above  described  timing. 

The  flip-flops  53  and  54  are  reset  in  response  to 
the  low  level  of  the  detection  period  signal  (d). 

The  holding  signal  (I)  of  the  the  flip-flop  53  and 
the  holding  signal  (m)  of  the  flip-flop  54  are 
selected  by  the  switch  56.  The  switch  56  operates 
in  response  to  the  RF  pulse  (a)  to  select  the  signal 
(m)  at  the  high  level  of  the  RF  pulse  (a)  and  to 
select  the  signal  (I)  at  the  low  level  of  the  RF  pulse 
(a).  Accordingly,  in  the  output  terminal  57  con- 
nected  to  the  switch  56,  a  signal  (n)  as  shown  in 
Fig.  8  appears.  In  the  other  output  terminal  58,  a 
signal  (o)  equivalent  to  the  RF  pulse  (a)  appears. 

The  signals  (n)  and  (o)  thus  obtained  in  the 
output  terminals  57  and  58  are  signals  associated 
with  the  timing  of  coincidence  between  the  falling 
change  of  the  error  signal  (f)  and  the  average  level 
Vr,  and  if  a  control  signal  of  the  reference  signal 
generating  circuit  5  is  formed  based  on  these  two 
signals  (n)  and  (o),  the  reference  signals  provided 
from  the  reference  signal  generating  circuit  5  can 
be  made  to  be  the  most  suitable  reference  signals 
for  the  scanned  tracks  of  the  movable  heads. 
More  specifically,  according  to  the  2-bit  (Ao,  Ai) 
control  signal  comprising  the  signals  (n)  and  (o), 
the  reference  signals  provided  from  the  reference 
signal  generating  circuit  5  can  be  made  to  have 
the  frequency  f3  when  one  movable  head  scans 
on  the  tape  and  to  have  the  frequency  f4  when  the 
other  movable  head  scans  on  the  tape. 

Returning  back  to  Fig.  7,  a  concrete  description 
will  be  given  in  the  following.  The  2-bit  (Aq,  A,) 
outputs  of  the  signals  (n)  and  (o)  provided  form 
the  output  terminals  57  and  58  of  the  still  control 
signal  generating  circuit  40  are  supplied  to  the 
"L"  side  input  terminal  of  the  switch  30.  The 
switch  30  is  turned  to  the  "L"  side  by  a  lapse  of 
four  fields  after  the  start  of  still  reproduction, 
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reproduced  pilot  signal  providing  means  (2)  for 

extracting  pilot  signals  from  the  signals  repro- 
duced  by  said  reproducing  heads; 

reference  signal  providing  means  (5)  capable  of 
5  providing  successively  at  least  four  kinds  of  ref- 

erence  signals  in  response  to  said  head  selection 
signal,  said  four  kinds  of  reference  signals  having 
different  frequencies  which  are  equal  to  the  fre- 
quencies  of  said  four  kinds  of  pilot  signals; 

10  error  signal  providing  means  (31)  coupled  to 
said  reproduced  pilot  signal  providing  means  (2) 
and  said  reference  signal  providing  means  (5)  for 
providing  an  error  signal  for  controlling  the  track- 
ing  positions  of  said  reproducing  heads  with 

15  respect  to  the  track  to  be  followed  on  said 
recording  medium,  said  track  being  determined 
by  the  selected  reference  signal  and  the  tracks 
adjacent  said  track  to  be  followed  being 
distinguishable  therefrom  on  the  basis  of  the 

20  frequency  relation  of  the  respective  reproduced 
pilot  signals  with  the  selected  reference  signal; 
and 

still  reproduction  controlling  means  (40) 
coupled  to  the  reference  signal  providing  means 

25  (5)  for  selecting  for  each  head  a  particular  one  of 
the  reference  signals  to  be  supplied  to  the  error 
signal  providing  means  (31)  each  time  that  the 
respective  head  is  enabled,  so  as  to  cause  each 
head  to  be  controlled  such  that  it  repeatedly 

30  follows  the  same  track  on  the  stopped  tape, 
characterized  by 
detection  period  signal  providing  means  (35) 

for  providing  a  detection  period  signal  at  the  time 
of  starting  still  reproduction  in  order  to  establish  a 

35  detection  period  after  starting  still  reproduction 
during  which  detection  period  the  reference 
signal  providing  means  (5)  continues  to  supply 
successively  the  reference  signals  synchronously 
with  the  head  selection  signal, 

40  head  position  control  forbidding  means 
coupled  to  said  head  displacing  means  (34)  and 
said  detection  period  signal  providing  means  (35) 
for  forbidding  the  control  of  said  head  displacing 
means  (34)  during  said  detection  period; 

45  level  detection  signal  providing  means  (53,  54, 
55)  coupled  to  said  error  signal  providing  means 
(31)  and  said  detection  period  signal  providing 
means  (35)  for  detecting  the  changes  of  said  error 
signal  during  said  detection  period  and  for  pro- 

50  viding  a  level  detection  signal  when  said  error 
signal  attains  the  optimum  prescribed  level  for 
tracking  control,  thereby  being  indicative  of  those 
of  the  reference  signals  which  correspond  to  the 
tracks  being  optimally  scanned  by  the  heads 

55  during  the  detection  period  without  the  applica- 
tion  of  an  error  signal;  and 

said  still  reproduction  controlling  means  (40) 
being  coupled  to  said  level  detection  signal  pro- 
viding  means  so  as  to  select  the  reference  signals 

60  indicated  by  the  level  detection  signal  to  be 
provided  by  the  reference  signal  providing  means 
during  the  still  reproduction  period  following  the 
detection  period. 

2.  A  video  signal  reproducing  apparatus  in 
65  accordance  with  claim  1,  wherein  said  detection 

Fig.  10)  included  in  the  still  control  signal  generat- 
ing  circuit  40.  The  resetting  may  be  made  respon- 
sive  to  the  fall  of  the  output  signal  (k)  of  the 
comparator  55  or,  on  the  contrary,  responsive  to 
the  rise  thereof. 

Fig.  14  is  a  block  diagram  showing  an  example 
of  a  structure  of  the  above  mentioned  pulse 
generating  circuit  61.  The  pulse  generating  circuit 
61  may  be  structured  by:  a  rising  edge  detecting 
circuit  62  for  detecting  a  rising  edge  of  the  still 
reproduction  instructing  signal  (c)  a  falling  edge 
detecting  circuit  (or  a  rising  edge  detecting  circuit) 
63  for  detecting  a  falling  edge  (or  a  rising  edge)  of 
the  output  signal  (k)  of  the  comparator  55;  and  an 
RS  flip-flop  64  where  an  output  of  the  detecting 
circuit  62  is  applied  to  a  set  input  and  an  output  of 
the  detecting  circuit  63  is  applied  to  a  reset  input. 

Figs.  15  and  16  are  timing  charts  for  explaining 
the  operation  of  the  pulse  generating  circuit  61 
shown  in  Fig.  14.  Fig.  15  shows  a  case  in  which 
the  generating  circuit  61  is  reset  in  response  to 
the  fall  of  the  output  signal  of  the  comparator  55 
and  Fig.  16  shows  a  case  in  which  the  generating 
circuit  61  is  reset  in  response  to  the  rise  thereof. 

The  reference  characters  given  to  the  respective 
signal  waveforms  shown  in  Figs.  15  and  16  are 
identical  to  those  for  the  corresponding 
waveforms  in  Fig.  8. 

As  shown  in  Fig.  15,  when  the  output  signal  k  of 
the  comparator  55  detects  the  point  "P"  and  falls, 
the  pulse  generating  circuit  61  (shown  in  Figs.  13 
and  14)  is  reset  in  response  thereto  and  the 
detection  period  signal  (d)  attains  the  low  level. 
Consequently,  the  selection  signal  (e)  attains  the 
low  level,  whereby  the  switch  30  shown  in  Fig.  14 
is  turned  to  another  side. 

In  the  same  manner,  in  the  case  of  Fig.  16,  when 
the  output  signal  (k)  of  the  comparator  55  detects 
the  point  "Q"  and  rises,  the  pulse  generating 
circuit  61  is  reset  in  response  thereto  and  the 
detection  period  signal  (d)  attains  the  low  level 
and,  consequently,  the  selection  signal  (e)  also 
attains  the  low  level.  In  this  case,  in  the  same 
manner  as  in  the  previously  described  embodi- 
ment,  it  is  also  necessary  to  interpose  an  inverter 
60  as  shown  in  the  control  signal  generating 
circuit  40  (see  Fig.  11). 

Claims 

1.  A  video  signal  reproducing  apparatus  for 
reproducing,  by  a  helical  scanning  system,  a 
video  signal  from  a  magnetic  recording  medium 
on  which  said  video  signal  is  recorded  together 
with  a  pilot  signal  for  tracking  control,  said  pilot 
signal  being  in  each  field  a  selected  one  of  at  least 
four  kinds  of  pilot  signals  having  different  fre- 
quencies,  said  apparatus  comprising: 

at  least  two  reproducing  heads  mounted  on  a 
rotating  member  and  being  enabled  alternately 
by  a  head  selection  signal  provided  in  response  to 
the  rotation  of  said  rotating  member; 

head  displacing  means  (34)  for  displacing  the 
positions  of  said  reproducing  heads  on  said  rotat- 
ing  member  in  the  direction  of  its  axis  of  rotation; 
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das  Kopfauswahlsignal  zu  erzeugen,  wobei  die 
vier  Arten  von  Bezugssignalen  unterschiedliche 
Frequenzen  haben,  die  gleich  den  Frequenzen  der 
vier  Arten  von  Pilotsignalen  sind; 

5  eine  Erzeugereinrichtung  (31)  fur  ein  Fehlersi- 
gnal,  dalS  an  die  Erzeugereinrichtung  (2)  fur  das 
wiedergegebene  Pilotsignal  und  an  die  Erzeuge- 
reinrichtung  (5)  fur  das  Bezugssignal  gekoppelt  ist 
zum  Erzeugen  eines  Fehlersignals,  urn  die  Spur- 

10  positionen  der  Wiedergabekbpfe  in  Bezug  auf  die 
zu  verfolgende  Spur  auf  dem  Aufzeichnungstra- 
ger  zu  steuern,  wobei  die  Spur  durch  das  ausge- 
bildete  Bezugssignal  festgelegt  wird  und  die  der 
zu  verfolgenden  Spur  benachbarten  Spuren  von 

15  dieser  unterscheidbar  sind  aufgrund  der  Fre- 
quenzbeziehung  der  jeweils  wiedergegebenen 
Pilotsignale  mitdem  ausgewahlten  Bezugssignal; 
und 

ein  Mittel  (40)  fur  die  Einzelbild-Wiedergabe- 
20  steuerung,  das  an  die  Erzeugereinrichtung  (5)  fur 

das  Bezugssignal  gekoppelt  ist,  urn  fur  jeden  Kopf 
aus  den  Bezugssignalen  eiri  besonderes  auszu- 
wahlen,  das  der  Erzeugereinrichtung  (31)  fur  das 
Fehlersignal  zugefuhrt  werden  soil,  jedesmal, 

25  wenn  der  jeweilige  Kopf  eingeschaltet  wird,  um 
so  zu  bewirken,  daS  jeder  Kopf  so  gesteuert  wird, 
dalS  er  wiederholt  der  gleichen  Spur  auf  dem 
gestoppten  Band  folgt, 

gekennzeichnet  durch 
30  eine  Erzeugereinrichtung  (35)  fur  ein  Detek- 

tionsperiodensignal  zum  Erzeugen  eines  Detek- 
tionsperiodensignals  zu  der  Zeit  des  Startens 
einer  Einzelbildwiedergabe,  um  eine  Detektions- 
periode  nach  dem  Starten  der  Einzelbildwieder- 

35  gabe  festzusetzen,  wobei  wahrend  dieser  Detek- 
tionsperiode  die  Erzeugereinrichtung  (5)  fur  das 
Bezugssignal  fortfahrt,  die  Bezugssignale  aufein- 
anderfolgend,  synchron  mit  dem  Kopfauswahlsi-  - 
gnal  zu  erzeugen, 

40  ein  Sperrmittel  fur  die  Kopfpositionssteuerung, 
das  an  das  Kopfverstellmittel  (34)  und  die  Erzeu- 
gereinrichtung  (35)  fur  das  Detektionsperiodensi- 
gnal  gekoppelt  ist,  um  die  Steuerung  des  Kopfver- 
stellmittels  (34)  wahrend  der  Detektionsperiode 

45  zu  sperren; 
Erzeugereinrichtung  (53,  54,  55)  fur  ein  Pegelde- 

tektionssignal,  die  an  die  Erzeugereinrichtung  (31  ) 
fur  das  Fehlersignal  und  an  die  Erzeugereinrich- 
tung  (35)  fur  das  Detektionsperiodensignal  gekop- 

50  pelt  sind,  um  die  Anderungen  des  Fehlersignals 
wahrend  der  Detektionsperiode  zu  detektieren 
und  um  ein  Pegeldetektionssignal  zu  erzeugen, 
wenn  das  Fehlersignal  den  optimalen  vorge- 
schriebenen  Pegel  fur  die  Spursteuerung  erreicht, 

55  dadurch  bezeichnen  sie  jene  der  Referenzsignale, 
die  den  Spuren,  die  durch  die  Kopfe  wahrend  der 
Detektionsperiode  ohne  den  Gebrauch  eines  Feh- 
lersignals  optimal  abgetastet  werden,  entspre- 
chen;  und 

60  das  Steuermittel  (40)  fur  die  Einzelbildwieder- 
gabe,  das  an  die  Erzeugereinrichtung  fur  das 
Pegeldetektionssignal  gekoppelt  wird,  um  so  die 
durch  das  Pegeldetektionssignal  bezeichneten 
Bezugssignale  auszuwahlen,  die  durch  die  Erzeu- 

65  gereinrichtung  fur  das  Bezugssignal  wahrend  der 

period  signal  is  provided  during  a  predetermined 
period. 

3.  A  video  signal  reproducing  apparatus  in 
accordance  with  claim  2,  wherein  said  predeter- 
mined  period  is  a  period  continued  until  said  level 
detection  signal  is  provided. 

4.  A  video  signal  reproducing  apparatus  in 
accordance  with  claim  2,  wherein  said  predeter- 
mined  period  is  a  period  of  "n"  fields,  "n"  being  a 
prescribed  integer  equal  to  the  number  of  kinds  of 
said  pilot  signals,  namely,  4  or  more. 

5.  A  video  signal  reproducing  apparatus  in 
accordance  with  claim  4,  wherein  said  integer  n  is 
four. 

6.  A  video  signal  reproducing  apparatus  in 
accordance  with  claim  1,  wherein  said  prescribed 
level  at  which  said  level  detection  signal  is  pro- 
vided  is  a  zero  cross  between  said  error  signal 
and  an  error  signal  average  level. 

7.  A  video  signal  reproducing  apparatus  in 
accordance  with  claim  6,  further  comprising: 

zero  level  setting  means,  the  zero  level  set  by 
said  zero  level  setting  means  being  an  average 
level  of  said  error  signal. 

8.  A  video  signal  reproducing  apparatus  in 
accordance  with  claim  6,  wherein  said  zero  cross 
is  a  zero  cross  caused  at  the  fall  of  said  error 
signal. 

9.  A  video  signal  reproducing  apparatus  in 
accordance  with  claim  6,  wherein  said  reference 
signal  control  means  selects  upon  detection  of 
said  zero  cross,  a  field  close  in  time  to  said  zero 
cross,  out  of  the  fields  adjacent  to  a  field  contain- 
ing  said  zero  cross,  whereby  two  reference 
signals  equivalent  to  the  pilot  signals  recorded  in 
said  field  containing  said  zero  cross  and  in  said 
selected  close  field  are  determined  as  the  ref- 
erence  signals  suited  for  still  reproduction. 

Patentanspruche 

1.  Gerat  zur  Wiedergabe  von  Videosignalen 
zum  Wiedergeben  eines  Videosignals  durch  ein 
Spiralabtastsystem  von  einem  magnetischen  Auf- 
zeichnungstrager,  auf  dem  das  Videosignal 
zusammen  mit  einem  Pilotsignal  zur  Spursteue- 
rung  aufgezeichnet  ist,  wobei  das  Pilotsignal  in 
jedem  Teilbild  ein  ausgewahltes  Signal  aus 
zumindest  vier  Arten  von  Pilotsignalen  mit  unter- 
schiedlichen  Frequenzen  ist,  umfassend: 

Zumindest  zwei  Wiedergabekopfe,  die  auf 
einem  Drehelementangebrachtsind  und  abwech- 
selnd  durch  ein  Kopfauswahlsignal,  das  in  Ant- 
wort  auf  die  Drehung  des  Drehelementes  geiiefert 
wird,  eingeschaltet  werden; 

ein  Kopfverstellmittel  (34)  zum  Versteilen  der 
Positionen  der  Wiedergabekopfe  auf  dem  Drehe- 
lement  in  Richtung  seiner  Drehachse; 

eine  Erzeugereinrichtung  (2)  fur  ein  wiederge- 
gebenes  Pilotsignal  zum  Herausziehen  von  Pilot- 
signalen  aus  den  Signalen,  die  durch  die  Wieder- 
gabekopfe  wiedergegeben  werden; 

eine  Erzeugereinrichtung  (5)  fur  ein  Bezugssi- 
gnal,  das  geeignet  ist,  aufeinanderfolgend  zumin- 
dest  vier  Arten  von  Bezugssignalen  in  Antwort  auf 
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deplacer  les  positions  des  tetes  de  reproduction 
sur  I'element  tournant  dans  le  sens  de  son  axe  de 
rotation; 

un  moyen  (2)  fournissant  un  signal  pilote  repro- 
5  duit  afin  d'extraire  des  signaux  pilotes  a  partir  des 

signaux  reproduits  par  les  tetes  de  reproduction; 
un  moyen  (5)  fournissant  un  signal  de  refe- 

rence,  capable  de  fournir  successivement  au 
moins  quatre  sortes  de  signaux  de  reference  en 

10  reponse  au  signal  de  selection  de  tete,  ces  quatre 
sortes  de  signaux  de  reference  ayant  des  fre- 
quences  differentes  qui  sont  egales  aux  fre- 
quences  des  quatre  sortes  de  signaux  pilotes; 

un  moyen  (31)  fournissant  un  signal  d'erreur, 
w  couple  au  moyen  (2)  fournissant  un  signal  pilote 

reproduit  et  au  moyen  (5)  fournissant  un  signal  de 
reference,  pour  fournir  un  signal  d'erreur  afin  de 
commander  les  positions  sur  piste  des  tetes  de 
reproduction  par  rapport  a  la  piste  a  suivre  sur  le 

20  support  d'enregistrement,  la  piste  etant  determi- 
nee  par  le  signal  de  reference  selectionne  et  les 
pistes  contigues  a  la  piste  a  suivre  pouvant  en 
etre  distinguees  sur  la  base  de  la  relation  en 
frequence  des  signaux  pilotes  reproduits  respec- 

25  tifs  avec  le  signal  de  reference  selectionne;  et 
un  moyen  (40)  de  commande  de  reproduction 

immobile  accouple  au  moyen  (5)  fournissant  un 
signal  de  reference  afin  de  selectionner  pour 
chaque  tete  un  signal  particulier  parmi  les 

30  signaux  de  reference  a  fournir  au  moyen  (31) 
fournissant  un  signal  d'erreur  chaque  fois  que  la 
tete  respective  est  validee,  de  maniere  a  faire  en 
sorte  que  chaque  tete  soit  commandee  pour 
qu'elle  suive  de  maniere  repetitive  la  meme  piste 

35  sur  la  bande  arretee, 
caracterise  par 
un  moyen  (35)  fournissant  un  signal  de  periode 

de  detection  pour  fournir  un  signal  de  periode  de 
detection  au  moment  du  depart  de  la  reproduc- 

40  tion  immobile  dans  le  but  d'etablir  une  periode  de 
detection  apres  le  depart  de  la  reproduction 
immobile,  periode  de  detection  pendant  laquelle 
le  moyen  (5)  fournissant  un  signal  de  reference 
continue  a  fournir  successivement  les  signaux  de 

45  reference  en  synchronisme  avec  le  signal  de 
selection  de  tete, 

un  moyen  empechant  la  commande  de  la  posi- 
tion  d'une  tete,  accouple  au  moyen  (34)  de  depla- 
cement  de  tete  et  au  moyen  (35)  fournissant  un 

so  signal  de  periode  de  detection  afin  d'empecher  la 
commande  du  moyen  (34)  de  deplacement  de 
tete  pendant  la  periode  de  detection; 

un  moyen  (53,  54,  55)  fournissant  un  signal  de 
detection  de  niveau  accouple  au  moyen  (31) 

55  fournissant  un  signal  d'erreur  et  au  moyen  (35) 
fournissant  un  signal  de  periode  de  detection  afin 
de  detecter  les  changements  du  signal  d'erreur 
pendant  la  periode  de  detection  et  de  fournir  un 
signal  de  detection  de  niveau  lorsque  le  signal 

60  d'erreur  atteint  le  niveau  optimum  prescrit  pour  la 
commande  de  centrage  sur  piste,  d'ou  I'indication 
des  signaux  de  reference  qui  correspondent  aux 
pistes  balayees  de  maniere  optimum  par  les  tetes 
lors  de  la  periode  de  detection  sans  I'application 

65  d'un  signal  d'erreur;  et 

der  Detektionsperiode  folgenden  Einzelbildwie- 
dergabeperiode  erzeugt  werden  mussen. 

2.  Gerat  zur  Wiedergabe  von  Videosignalen 
nach  Anspruch  1,  in  dem  das  Detektionsperioden- 
signal  wahrend  einer  vorbestimmten  Periode 
erzeugt  wird. 

3.  Gerat  zur  Wiedergabe  von  Videosignalen 
nach  Anspruch  2,  in  dem  die  vorbestimmte 
Periode  eine  Periode  ist,  die  fortlauft,  bis  das 
Pegeldetektionssignal  erzeugt  wird. 

4.  Gerat  zur  Wiedergabe  von  Videosignalen 
nach  Anspruch  2,  in  dem  die  vorbestimmte 
Periode  eine  Periode  von  "n"-Teilbildern  ist, 
wobei  "n"  eine  vorgeschriebene  ganze  Zahl 
gleich  der  Anzahl  der  Arten  von  Pilotsignalen  ist, 
namlich  4  oder  mehr. 

5.  Gerat  zur  Wiedergabe  von  Videosignalen 
nach  Anspruch  4,  in  dem  die  ganze  Zahl  "n"  4  ist. 

6.  Gerat  zur  Wiedergabe  von  Videosignalen 
nach  Anspruch  1,  in  dem  der  vorgeschriebene 
Pegel,  bei  dem  das  Pegeldetektionssignal  erzeugt 
wird,  ein  Nulldurchgang  ist  zwischen  dem  Fehler- 
signal  und  einem  Fehlersignai-Durchschnittspe- 
gel. 

7.  Gerat  zur  Wiedergabe  von  Videosignalen 
nach  Anspruch  6,  ferner  umfassend: 

Ein  Nullpegel-Einstellmittel,  wobei  der  Nullpe- 
gel,  der  durch  das  Nullpegel-Einstellmittel  einge- 
stellt  wird,  ein  Durchschnittspegel  des  Fehlersi- 
gnals  ist. 

8.  Gerat  zur  Wiedergabe  von  Videosignalen 
nach  Anspruch  6,  in  dem  der  Nulldurchgang  ein 
Nulldurchgang  ist,  der  beim  Abfall  des  Fehlersi- 
gnals  verursacht  wird. 

9.  Gerat  zur  Wiedergabe  von  Videosignalen 
nach  Anspruch  6,  in  dem  die  Bezugssignal- 
Steuereinrichtung  bei  Detektion  des  Nulldurch- 
ganges  ein  zeitnahes  Teilbild  zum  Nulldurchgang 
aus  den  Teilbildern,  die  einem  den  Nulldurchgang 
enthaltenden  Teilbild  benachbart  sind,  auswahlt, 
wodurch  zwei  Bezugssignale,  die  Equivalent  zu 
den  Pilotsignalen  sind,  die  in  dem  den  Nulldurch- 
gang  enthaltenden  Feld  und  dem  ausgewahlten 
nahen  Feld  aufgezeichnet  sind,  als  die  Bezugssi- 
gnale  festgelegt  werden,  die  fur  eine  Einzelbild- 
wiedergabe  geeignet  sind. 

Revendications 

1.  Appareil  de  reproduction  de  signaux  video 
pour  reproduire,  par  un  systeme  de  balayage 
helicoTdal,  un  signal  video  provenant  d'un  sup- 
port  d'enregistrement  magnetique  sur  lequel  le 
signal  video  est  enregistre  en  meme  temps  qu'un 
signal  pilote  pour  la  commande  du  centrage  sur 
piste,  le  signal  pilote  etant  dans  chaque  champ 
d'un  type  selectionne  parmi  au  moins  quatre 
types  de  signaux  pilotes  ayant  des  frequences 
differentes,  I'appareil  comprenant: 

au  moins  deux  tetes  de  reproduction  montees 
sur  un  element  tournant  et  pouvant  etre  validees 
alternativement  par  un  signal  de  selection  de  tete 
fourni  en  reponse  a  la  rotation  de  I'element 
tournant; 

un  moyen  (34)  de  deplacement  de  tete  afin  de 
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le  moyen  (40)  de  commande  de  reproduction 
immobile  etant  accouple  au  moyen  fournissant 
un  signal  de  detection  de  niveau  de  maniere  a 
choisir  les  signaux  de  reference  indiques  par 
le  signal  de  detection  de  niveau  devant  etre 
fourni  par  le  moyen  fournissant  un  signal  de 
reference  pendant  la  periode  de  reproduction 
immobile  suivant  la  periode  de  detection. 

2.  Appareil  de  reproduction  de  signaux  video 
selon  la  revendication  1,  dans  lequel: 

-  le  signal  de  periode  de  detection  est  fourni 
pendant  une  periode  predeterminee. 

3.  Appareil  de  reproduction  de  signaux  video 
selon  la  revendication  2,  dans  lequel: 

-  la  periode  predeterminee  est  une  periode 
continue  jusqu'a  la  fourniture  du  signal  de 
detection  de  niveau. 

4.  Appareil  de  reproduction  de  signaux  video 
selon  la  revendication  2,  dans  lequel: 

-  la  periode  predeterminee  est  une  periode 
de  "n"  champs,  "n"  etant  un  nombre  entier 
present  egal  au  nombre  des  sortes  de  signaux 
pilotes,  a  savoir  4  ou  plus. 

5.  Appareil  de  reproduction  de  signaux  video 
selon  la  revendication  4,  dans  lequel  le  nom- 
bre  entier  n  est  egal  a  quatre. 

6.  Appareil  de  reproduction  de  signaux  video 
selon  la  revendication  1,  dans  lequel: 

-  le  niveau  present  auquel  le  signal  de 
detection  de  niveau  est  fourni  est  un  passage 
par  zero  entre  le  signal  d'erreur  et  un  niveau 
moyen  du  signal  d'erreur. 

7.  Appareil  de  reproduction  de  signaux  video 
selon  la  revendication  6,  comprenant  en  outre: 

-  un  moyen  de  reglage  du  niveau  zero,  le 
niveau  zero  etabli  par  le  moyen  de  reglage  de 
niveau  zero  6tant  un  niveau  moyen  du  signal 
d'erreur. 

8.  Appareil  de  reproduction  de  signaux  video 
selon  la  revendication  6,  dans  lequel: 

-  le  passage  par  zero  est  un  passage  par 
zero  provoque  a  la  dascente  du  signal  d'er- 
reur. 

9.  Appareil  de  reproduction  de  signaux  video 
selon  la  revendication  6,  dans  lequel: 

-  le  moyen  de  commande  de  signal  de  refe- 
rence  choisit  lors  de  la  detection  du  passage 
par  zero,  un  champ  proche  dans  le  temps  au 
passage  par  zero,  au  sein  des  champs  conti- 
gus  a  un  champ  contenant  un  passage  par 
zero,  d'ou  il  resulte  que  deux  signaux  de  refe- 
rence  equivalant  aux  signaux  pilotes  enregis- 
tres  dans  le  champ  contenant  le  passage  par 
zero  et  dans  le  champ  proche  selectionne  sont 
determines  comme  les  signaux  de  reference 
appropries  pour  la  reproduction  immobile. 
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