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Description 

BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

The  present  invention  relates  to  rotary  head  type 
magnetic  tape  recording  and  reproducing  apparatus 
having  plural  pairs  of  rotary  heads. 

Description  of  the  Background  Art 

In  magnetic  tape  recording  and  reproducing  ap- 
paratus  for  digitizing  a  sound  signal,  an  image  signal 
and  so  on  to  record/reproduce  these  digitized  signals 
on  record  medium  such  as  a  magnetic  tape,  a  digital 
signal,  in  general,  requires  a  wider  frequency  band 
compared  to  an  analog  signal  which  is  not  yet  digi- 
tized.  As  one  of  methods  of  recording  in  high  density 
the  digital  signal  having  the  high-frequency  band, 
such  a  method  is  provided  in  which  the  digital  signal 
is  recorded  by  employing  a  magnetic  tape  recording 
and  reproducing  apparatus  using  rotary  heads  to  be 
employed  in  home  video  tape  recorders  and  the  like. 

This  rotary  head  type  magnetic  tape  recording 
and  reproducing  apparatus  includes  an  analog/digital 
converter  (hereinafter  referred  to  as  A/D  converter) 
for  converting  a  supplied  analog  signal  to  a  digital  sig- 
nal,  a  memory  having  a  bufferfunction  for  temporarily 
storing  the  converted  digital  signal,  a  data  format  gen- 
erating  circuit  for  forming  a  predetermined  data  for- 
mat  based  on  the  digital  signal  stored  in  the  memory, 
and  a  controller  for  controlling  these  elements.  An 
output  of  the  data  format  generating  circuit  is  modu- 
lated  to  be  supplied  to  the  rotary  heads  and  then  re- 
corded  on  the  magnetic  tape  lapped  around  the  rotary 
heads. 

A  clock  generating  circuit  for  generating  a  plural- 
ity  of  clock  signals  having  differentfrequencies  is  pro- 
vided  in  the  controller.  The  A/D  converter,  memory, 
data  format  generating  circuit,  a  motor  for  driving  the 
rotary  heads  and  so  forth  have  each  of  their  opera- 
tions  controlled  in  response  to  each  of  the  clock  sig- 
nals  generated  from  the  clock  generating  circuit. 

Fig.  7  is  a  block  diagram  showing  an  electrical 
configuration  of  a  typical  conventional  clock  generat- 
ing  circuit.  A  clock  generating  circuit  1  includes  a 
counter  circuit  2  to  be  implemented  by,  for  example, 
an  n-bit  binary  counter,  and  two  decoders  3  and  4. 
Counter  circuit  2  counts  the  number  of  pulses  of  a  ref- 
erence  clock  signal  to  be  supplied,  so  as  to  apply 
count  outputs  of  a  plurality  of  bits  each  having  differ- 
ent  periods  to  two  decoders  3  and  4. 

A  sampling  clock  signal  B  is  output  from  decoder 
3  to  the  A/D  converter.  Decoder  4  outputs  a  slot  clock 
signal  C  to  the  data  format  generating  circuit  and  a 
read  clock  signal  D  to  the  memory.  A  most  significant 
bit  signal  from  counter  circuit  2,  i.e.,  a  signal  obtained 

by  frequency-dividing  the  reference  clock  signal  in 
the  frequency  dividing  ratio  of  2n  is  applied  as  a  syn- 
chronizing  clock  signal  A  of  the  rotary  heads  to  the 
motor. 

5  Fig.  8A  is  a  diagram  schematically  showing  a  ro- 
tary  head  apparatus  5  on  which  plural  pairs  of  heads 
are  mounted.  A  rotary  drum  8  having  a  diameter  R0 
is  mounted  with  two  magnetic  heads  6a  and  6b  for  re- 
cording  and  two  magnetic  heads  7a  and  7b  for  repro- 

10  duction.  A  spacing  of  90°  (the  angle  of  mounting)  is 
provided  between  any  adjacent  recording  magnetic 
heads  6a  and  6b  and  reproducing  magnetic  heads  7a 
and  7b.  One  reproducing  magnetic  head  7a  is  used  as 
a  monitor  head  for  reproducing  data  recorded  on  a 

15  magnetic  tape  9  by  one  recording  magnetic  head  6a 
in  recording  immediately  after  the  data  is  recorded 
and  then  checking  whether  or  not  the  data  is  correctly 
recorded  on  the  tape  Similarly,  the  other  reproducing 
magnetic  head  7b  is  used  as  a  monitor  head  corre- 

20  sponding  to  the  other  recording  magnetic  head  6b. 
Magnetic  tape  9  is  lapped  around  rotary  drum  8 

at  a  lap  angle  a1  (90°  in  Fig.  8A).  Magnetic  tape  9 
moves  at  a  speed  Vt  in  the  direction  of  an  arrow  F, 
while  rotary  drum  8  rotates  at  a  rotating  speed  Vd  in 

25  the  direction  of  an  arrow  G.  Since  tape  moving  speed 
Vt  is  sufficiently  low  compared  to  drum  rotating  speed 
Vd,  a  tracing  speed  at  which  each  of  magnetic  heads 
6a,  6b,  7a  and  7b  traces  on  magnetic  tape  9  is  approx- 
imately  equal  to  drum  rotating  speed  Vt. 

30  Fig.  8B  is  a  diagram  showing  timing  at  which  each 
of  magnetic  heads  6a,  6b,  7a  and  7b  traces  on  mag- 
netic  tape  9.  In  a  period  T1  in  which  rotary  drum  8 
makes  one  revolution,  one  of  magnetic  heads  6a,  6b, 
7a  and  7b  starts  tracing  on  its  corresponding  track 

35  each  time  rotary  drum  8  rotates  90°.  Since  the  mount 
angle  of  each  magnetic  head  and  the  lap  angle  a1  of 
magnetic  tape  9  are  both  90°  in  Fig.  8A,  a  time  that  a 
preceding  magnetic  head  tracing  on  magnetic  tape  9 
ends  tracing  is  coincident  with  a  time  that  the  suc- 

40  ceeding  magnetic  head  starts  tracing.  In  Fig.  8B,  a 
designation  W1  denotes  a  signal  recorded  by  record- 
ing  magnetic  head  6a;  W2  denotes  a  signal  recorded 
by  recording  magnetic  head  6b;  R1  denotes  a  signal 
reproduced  by  reproducing  magnetic  head  7a;  and  R2 

45  denotes  a  signal  reproduced  by  reproducing  magnet- 
ic  head  7b. 

It  is  now  assumed  that  the  diameter  R0  of  rotary 
drum  8  is  decreased.  Fig.  9A  shows  a  rotary  drum  8a 
having  a  diameter  Ra  two-thirds  of  that  of  rotary  drum 

so  8  of  Fig.  8A.  When  the  rotating  speed  of  rotary  drum 
8a  is  kept  equal  to  that  of  rotary  drum  8,  the  circum- 
ferential  speed  of  rotary  drum  8a  decreases  due  to 
the  reduction  in  diameter,  and  hence  the  tracing 
speed  of  magnetic  heads  6a,  6b,  7a  and  7b  with  re- 

55  spect  to  magnetic  tape  9  becomes  decreased  com- 
pared  to  that  of  the  magnetic  heads  of  rotary  head  ap- 
paratus  5  shown  in  Fig.  8A.  That  is,  a  distance  that 
magnetic  heads  6a,  6b,  7a  and  7b  trace  on  magnetic 
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tape  9  becomes  decreased.  Thus,  if  the  lap  angle  a1 
of  magnetic  tape  9  is  increased  to  a  lap  angle  a2 
shown  in  Fig.  9A  by  the  angle  corresponding  to  the  de- 
crease  in  tracing  speed,  the  distance  for  which  each 
of  magnetic  heads  6a,  6b,  7a  and  7b  traces  on  mag- 
netic  tape  9  during  one  revolution  of  rotary  drum  8a 
can  be  kept  equal  to  that  in  rotary  drum  8.  According- 
ly,  the  lap  angle  a2  of  magnetic  tape  9  with  respect 
to  rotary  drum  8a  is  selected  to  be  135°.  However, 
even  if  the  lap  angle  of  the  magnetic  tape  is  in- 
creased,  the  tracing  speed  of  each  magnetic  head  is 
reduced  as  described  above,  so  that  a  rotary  head  ap- 
paratus  5a  of  Fig.  9A  cannot  record  information  on 
magnetic  tape  9  in  the  same  density  as  that  in  rotary 
drum  8. 

Thus,  if  the  frequencies  of  slot  clock  signal  Cand 
read  clock  signal  D  of  the  data  format  generating  cir- 
cuit  are  lowered  by  a  proportion  corresponding  to  the 
decrease  in  diameter  R0  without  any  change  in  syn- 
chronizing  clock  signal  A  of  rotary  head  8a  and  in 
sampling  clocksignal  B  of  the  A/D  converter,  even  ro- 
tary  head  apparatus  5a  of  Fig.  9Acan  perform  record- 
ing/reproduction  in  the  same  record  format  as  in  ro- 
tary  head  apparatus  5  of  Fig.  8A.  This  makes  it  pos- 
sible  to  reduce  a  reading  speed  at  which  data  is  read 
out  of  the  memory  without  changing  the  rotating 
speed  of  rotary  drum  8a  and  consequently  to  gener- 
ate  a  desired  record  format  in  response  to  the 
changed  clock  slot  signal  C. 

Fig.  9B  shows  timing  at  which  each  of  magnetic 
heads  6a,  6b,  7a  and  7b  traces  on  magnetic  tape  9 
during  one  revolution  of  rotary  drum  8a.  As  shown  in 
Fig.  9A,  when  the  mount  angle  between  any  adjacent 
magnetic  heads  is  90°,  while  the  lap  angle  a2  of  mag- 
netic  tape  9  is  selected  to  be  135°,  a  preceding  mag- 
netic  head  tracing  on  magnetic  tape  9  ends  tracing  af- 
ter  the  succeeding  magnetic  head  starts  tracing.  Ac- 
cordingly,  such  a  case  occurs  that  a  recording  period 
in  which  the  signal  is  recorded  and  a  reproducing  per- 
iod  in  which  the  signal  is  reproduced  overlap  with 
each  other.  Fig.  9B  shows  an  overlapping  period  Z1 
of  recorded  signal  W2  and  reproduced  signal  R1  and 
an  overlapping  period  Z2  of  recorded  signal  W1  and 
reproduced  signal  R2.  In  these  overlapping  periods 
Z1  and  Z2,  an  SN  ratio  (signal  to  noise  ratio)  of  the  re- 
produced  signal  is  degraded  due  to  cross  talk  of  the 
recorded  signal  having  a  great  signal  strength. 

In  order  to  prevent  the  cross  talk,  such  an  ap- 
proach  can  be  made,  as  shown  in  Fig.  10A,  that  the 
mount  angle  between  recording  magnetic  heads  6a 
and  6b  disposed  on  rotary  drum  8a  and  that  between 
reproducing  magnetic  heads  7a  and  7b  are  de- 
creased.  That  is,  since  the  lap  angle  a2  of  magnetic 
tape  9  is  selected  to  be  135°  in  Fig.  10A,  45°  setting 
of  the  mount  angle  between  any  magnetic  heads  sup- 
presses  the  generation  of  the  overlapping  periods  of 
the  recorded  signal  and  the  reproduced  signal,  as 
shown  in  Fig.  10B,  so  as  to  prevent  the  cross  talk. 

Meanwhile,  the  timing  at  which  each  magnetic 
head  traces  recorded  signals  W1  and  W2  or  repro- 
duced  signals  R1  and  R2,  as  shown  in  Fig.  10B,  is 
controlled  by  a  clock  signal  obtained  based  on  a  ref- 

5  erence  clock  signal  CK  in  each  clock  generating  cir- 
cuit  1  shown  in  Fig.  7  provided  for  each  magnetic 
head. 

In  the  conventional  rotary  head  type  magnetic 
tape  recording  and  reproducing  apparatus,  if  a  rotary 

10  drum  having  a  specific  head  position  is  designed,  a 
clock  generating  circuit  corresponding  thereto  must 
be  designed  separately.  It  is  thus  impossible  to  make 
an  arbitrary  alteration  of  head  position  of  the  rotary 
drum  as  far  as  the  configuration  of  the  clock  generat- 

15  ing  circuit  is  not  altered.  In  other  words,  in  the  clock 
generating  circuit  designed  with  respect  to  a  specific 
head  position,  it  is  impossible  to  alter  timing  for  gen- 
erating  a  clock  signal  in  accordance  with  alteration  of 
the  head  position  of  the  rotary  drum.  Therefore,  the 

20  conventional  rotary  head  type  magnetic  tape  record- 
ing  and  reproducing  apparatus  is  unable  to  perform 
recording/reproduction  in  the  same  data  format  in  ac- 
cordance  with  the  alteration  of  the  head  position  of 
the  rotary  drum. 

25  Such  a  rotary  head  type  magnetic  recording  and 
reproducing  apparatus  is  known  from  JP-A-  63 
121158. 

SUMMARY  OF  THE  INVENTION 
30 

An  object  of  the  present  invention  is  therefore  to 
provide  a  rotary  head  type  magnetic  tape  recording 
and  reproducing  apparatus  capable  of  performing  re- 
cording/reproduction  always  in  the  same  data  format, 

35  with  respect  to  rotary  heads  having  arbitrary  head 
positions  without  reconstructing  circuit  configura- 
tions. 

A  rotary  head  type  magnetic  tape  recording  and 
reproducing  apparatus  according  to  the  present  in- 

40  vention  as  defined  in  the  appended  claims  includes 
coefficient  setting  means,  first  counter  means,  com- 
parison  means  and  timing  signal  generating  means. 
The  coefficient  setting  means  sets  a  coefficient  cor- 
responding  to  a  position  of  each  magnetic  head  on  a 

45  rotary  drum.  The  first  counter  means  counts  a  first 
clock  signal  to  be  a  reference  for  a  rotation  control  of 
the  rotary  drum.  The  comparison  means  compares 
the  coefficient  set  by  the  coefficient  setting  means 
with  a  count  value  of  the  first  counter  means  to  detect 

so  a  match  between  the  coefficient  and  the  count  value. 
The  timing  signal  generating  means  generates  a  tim- 
ing  signal  for  each  magnetic  head  in  response  to  a 
match  detection  output  from  the  comparison  means. 
The  generated  timing  signal  controls  timing  of  a  re- 

55  cording  operation  or  a  reproducing  operation  to  be 
carried  out  by  each  magnetic  head. 

According  to  the  present  invention,  even  if  a  mag- 
netic  head  position  on  the  rotary  drum  is  altered,  al- 
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teration  of  a  coefficient  to  be  set  by  the  coefficient 
setting  means  in  accordance  with  the  alteration  of  the 
head  position  results  in  a  timing  signal  corresponding 
to  the  altered  magnetic  head  position.  This  makes  it 
possible  to  perform  recording  and  reproduction  al- 
ways  in  the  same  data  format,  with  respect  to  rotary 
heads  having  arbitrary  head  positions  without  alter- 
ing  circuit  configurations. 

The  foregoing  and  other  objects,  features,  as- 
pects  and  advantages  of  the  present  invention  will  be- 
come  more  apparent  from  the  following  detailed  de- 
scription  of  the  present  invention  when  taken  in  con- 
junction  with  the  accompanying  drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  block  diagram  showing  an  electrical 
configuration  of  a  clock  generating  circuit  em- 
ployed  in  a  rotary  head  type  magnetic  tape  re- 
cording  and  reproducing  apparatus  according  to 
one  embodiment  of  the  present  invention; 
Fig.  2  is  a  block  diagram  showing  an  electrical 
configuration  of  the  rotary  head  type  magnetic 
tape  recording  and  reproducing  apparatus  ac- 
cording  to  the  embodiment  of  the  present  inven- 
tion; 
Fig.  3  is  a  diagram  schematically  showing  the 
structure  of  a  rotary  head  apparatus  55  shown  in 
Fig.  2; 
Fig.  4  is  a  diagram  schematically  showing  a  track 
pattern  on  a  magnetic  tape; 
Fig.  5  is  a  diagram  showing  the  configuration  of 
a  data  area  in  a  track; 
Fig.  6  is  a  timing  chart  for  explaining  operation  of 
the  clock  generating  circuit  shown  in  Fig.  1; 
Fig.  7  is  a  block  diagram  showing  an  electrical 
configuration  of  a  typical  conventional  clock  gen- 
erating  circuit; 
Fig.  8A  is  a  diagram  showing  the  schematic  struc- 
ture  of  a  rotary  head  apparatus  including  a  rotary 
drum  having  a  diameter  R0; 
Fig.  8B  is  a  diagram  showing  a  tracing  timing  of 
the  rotary  head  apparatus  shown  in  Fig.  8A; 
Fig.  9A  is  a  diagram  showing  the  schematic  struc- 
ture  of  a  rotary  head  apparatus  including  a  rotary 
drum  having  a  diameter  Ra; 
Fig.  9B  is  a  diagram  showing  a  tracing  timing  of 
the  rotary  head  apparatus  shown  in  Fig.  9A; 
Fig.  1  0A  is  a  diagram  showing  the  schematic 
structure  of  the  rotary  head  apparatus  in  which 
positions  for  mounting  magnetic  heads  are  al- 
tered;  and 
Fig.  1  0B  is  a  diagram  showing  a  tracing  timing  of 
the  rotary  head  apparatus  shown  in  Fig.  10A. 

DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

A  clock  generating  circuit  30  shown  in  Fig.  1  is 
5  provided  in  a  controller  1  5  in  a  rotary  head  type  mag- 

netic  tape  recording  and  reproducing  apparatus  11 
shown  in  Fig.  2. 

A  description  will  now  be  given  on  a  structure  of 
a  record  system  of  rotary  head  type  magnetic  tape  re- 

10  cording  and  reproducing  apparatus  11  with  reference 
to  Fig.  2.  An  analog  signal  to  be  recorded  has  its  high 
frequency  components  removed  by  a  low-pass  filter 
1  2,  then  sampled  by  a  sample-and-hold  circuit  1  3  and 
applied  to  an  A/D  converter  14.  In  A/D  converter  14, 

15  the  sampled  analog  signal  is  converted  to  a  digital  sig- 
nal  in  synchronization  with  a  sampling  clock  signal  B1 
being  control  data  to  be  output  from  controller  15. 
This  digital  signal  is  written  into  a  memory  16. 

Memory  16  has  a  function  as  a  buffer  for  com- 
20  pressing  in  time  the  digital  signal  to  be  successively 

input  from  AD  converter  14  and  then  outputting  a  sig- 
nal  to  be  sequentially  recorded  on  a  magnetic  tape  59. 
Data  stored  in  memory  16  is  read  in  response  to  read 
clock  signals  D1  and  D2  being  control  data  to  be  out- 

25  putfrom  controller  15.  That  is,  data  of  a  signal  W1  re- 
corded  by  one  magnetic  head  56a  for  recording, 
which  will  be  described  later,  is  read  in  response  to 
one  read  clock  signal  D1,  while  data  of  a  signal  W2 
recorded  by  the  other  magnetic  head  56b  for  record- 

30  ing,  which  will  be  described  later,  is  read  in  response 
to  the  other  read  clock  signal  D2.  The  data  read  out 
of  memory  16,  to  which  control  information  is  added 
in  a  control  information  adding  circuit  17,  is  controlled 
to  be  of  a  predetermined  data  format,  then  modulated 

35  in  a  modulation  circuit  18  and  recoded  on  magnetic 
tape  59  through  a  rotary  head  apparatus  55.  A  data 
format  generating  circuit  is  constituted  by  memory  16 
and  control  information  adding  circuit  17. 

Control  information  adding  circuit  17  is  supplied 
40  with  slot  clock  signals  C1  and  C2  being  control  data 

to  be  output  from  controller  15.  The  foregoing  data 
format  is  formed  based  on  slot  clock  signals  C1  and 
C2  in  control  information  adding  circuit  17.  That  is,  in- 
formation  is  added  to  the  data  of  signal  W1  recorded 

45  by  one  recording  magnetic  head  56a  in  response  to 
one  slot  clock  signal  C1,  while  information  is  added 
to  the  data  of  signal  W2  recorded  by  the  other  record- 
ing  magnetic  head  56b  in  response  to  the  other  slot 
clock  signal  C2.  Slot  clock  signals  C1  and  C2  are  out- 

50  put  in  synchronization  with  read  clock  signals  D1  and 
D2. 

A  motor  19  for  driving  rotary  head  55  is  supplied 
with  a  synchronizing  clock  signal  A1  from  controller 
15.  Rotary  head  55  rotates  in  synchronization  with 

55  synchronizing  clock  signal  A1  . 
A  description  will  now  be  given  of  structure  of  a 

reproduction  system  of  rotary  head  type  magnetic 
tape  recording  and  reproducing  apparatus  11.  Asig- 

4 
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nal  read  from  magnetic  tape  59  by  rotary  head  55  is 
modulated  by  modulation  circuit  20  to  be  of  the  data 
format  formed  in  recording.  Data  including  a  variety  of 
control  information,  a  sound  signal  and  so  forth  is  de- 
tected  in  a  control  information  detecting  circuit  21  . 
The  detected  data  is  written  into  memory  16.  The  data 
written  in  memory  16  is  read  out  in  sequence  in  re- 
sponse  to  a  clocksignal  synchronized  with  a  sampling 
frequency  and  is  then  reproduced  as  an  analog  signal 
through  a  digital/analog  converter  (hereinafter  refer- 
red  to  as  D/A  converter)  22  and  a  low-pass  filter  23. 

Fig.  3  is  a  diagram  schematically  showing  the 
structure  of  rotary  head  apparatus  55.  Referring  to 
Fig.  3,  a  rotary  drum  58  having  a  diameter  R  rotates 
in  the  direction  of  an  arrow  G1  at  a  rotating  speed  Vd, 
and  magnetic  tape  59  lapped  around  rotary  drum  58 
at  a  lap  angle  a  moves  in  the  direction  of  an  arrow  F1 
at  a  moving  speed  Vt.  Magnetic  tape  59  is  lapped 
around  rotary  drum  58  at  an  inclination  9  to  the  plane 
of  Fig.  3. 

Plural  pairs  of  the  recording  magnetic  heads  and 
reproducing  magnetic  heads  are  provided  on  rotary 
drum  58.  That  is  to  say,  one  recording  magnetic  head 
56a  is  in  pair  with  one  reproducing  magnetic  head 
57a,  while  the  other  recording  magnetic  head  56b  is 
in  pair  with  the  other  reproducing  magnetic  head  57b 
in  Fig.  3.  Reproducing  magnetic  head  57a  is  used  as 
a  monitor  head  for  reproducing  data  recorded  on  mag- 
netic  tape  59  by  recording  magnetic  head  56a  in  re- 
cording  immediately  after  the  recording  of  the  data, 
and  then  checking  whether  or  not  the  data  is  recorded 
correctly.  Similarly,  reproducing  magnetic  head  57b 
is  used  as  a  monitor  head  corresponding  to  recording 
magnetic  head  56b.  In  this  embodiment,  recording 
magnetic  heads  56a  and  56b  are  adjacent  to  each 
other,  while  reproducing  magnetic  heads  57a  and  57b 
are  adjacent  to  each  other.  Arbitrary  alteration  of  a 
position  where  each  magnetic  head  is  to  be  mounted, 
i.e.,  a  head  position  is  available  depending  on  appli- 
cations  or  the  like,  and  alteration  of  the  size  (diame- 
ter)  of  the  rotary  drum  58  is  also  available.  A  track  pat- 
tern  of  record  information  to  be  recorded  on  magnetic 
tape  59  by  rotary  head  apparatus  55  is  shown  in  Fig. 
4. 

Fig.  4  is  a  diagram  schematically  showing  a  track 
pattern  on  magnetic  tape  59.  Magnetic  tape  59  runs 
in  the  direction  shown  by  an  arrow  H1  at  a  moving 
speed  Vt.  The  moving  speed  Vt  of  magnetic  tape  59 
is  set  sufficiently  lower  than  the  rotating  speed  Vd  of 
rotary  drum  58.  Accordingly,  an  inclination  of  each 
track  40  formed  on  magnetic  tape  59  relative  to  the 
direction  H1  in  which  magnetic  tape  59  moves,  i.e.,  a 
track  angle  is  approximately  equal  to  the  inclination 
9  of  magnetic  tape  59.  Each  of  tracks  40  on  magnetic 
tape  59  is  alternately  recorded  in  sequence  by  two  re- 
cording  magnetic  heads  56a  and  56b  mounted  on  ro- 
tary  drum  58. 

Fig.  5  is  a  diagram  showing  the  configuration  of 

a  data  area  41.  Each  track  40  is  provided  with  data 
area  41  in  which  digitized  information  is  to  be  record- 
ed.  The  digitized  information  is  often  recorded  ac- 
cording  to  the  above-described  predetermined  data 

5  format;  e.g.,  such  a  data  format  as  shown  in  Fig.  5  is 
employed.  A  digital  signal  to  be  recorded  on  track  40 
comprises  a  plurality  of  blocks,  each  of  which  in- 
cludes  a  synchronizing  signal  25,  an  ID  signal  26  and 
data  27.  Synchronizing  signal  25  is  located  at  the  tip 

10  end  of  each  block  and  serves  as  a  mark  for  use  of 
reading  data  27.  ID  signal  26  makes  identification  of 
data  27  and  the  like.  The  aforementioned  plural 
blocks  are  arranged  in  sequence  and  stored  in  data 
area  41.  In  Fig.  5,  one  frame  is  formed  of  n  blocks  and 

15  stored  in  one  data  area  41  . 
A  description  will  now  be  given  on  configuration 

of  a  clock  generating  circuit  30  provided  in  rotary 
head  type  magnetic  tape  recording  and  reproducing 
apparatus  11  of  Fig.  2  with  reference  to  Fig.  1.  Clock 

20  generating  circuit  30  generates  clock  signals  required 
for  transmission  of  data  to  be  recorded  on  magnetic 
tape  59  by  recording  magnetic  heads  56a  and  56b. 
For  example,  a  first  reference  clock  signal  CK1  is  in- 
put  to  a  clock  input  terminal  CK  of  a  counter  circuit  61 

25  including  an  n-bit  binary  counter  and  the  like.  Counter 
circuit  61  counts  the  number  of  pulses  of  reference 
clock  signal  CK1  to  output  count  signals  q1-qn  of  n 
bits  through  n  output  terminals  Q1-Qn.  Count  signals 
q1-qn  are  supplied  to  a  decoder  62  and  comparison 

30  circuits  63  and  64.  A  most  significant  bit  signal  qn  to 
be  output  through  output  terminal  Qn  ,  i.e.,  a  signal 
obtained  by  frequency-dividing  first  reference  clock 
signal  CK1  in  the  frequency  dividing  ratio  of  2n  is  sup- 
plied  as  synchronizing  clocksignal  A1  of  rotary  head 

35  apparatus  55  to  motor  1  9  (see  Fig.  2).  Decoder  62  de- 
codes  count  outputs  q1  -qn  of  counter  circuit  61  to  out- 
put  a  clock  signal  B1  having  a  definite  period.  This 
clock  signal  B1  is  supplied  as  a  sampling  clock  signal 
to  A/D  converter  14.  Two  comparison  circuits  63  and 

40  64  compare  count  outputs  q1-qn  of  counter  circuit  61 
with  coefficients  X  and  Y  to  be  previously  set  through 
a  coefficient  setting  circuit  65  in  registers  66  and  67, 
respectively.  When  count  outputs  q1-qn  of  counter 
circuit  61  match  coefficients  X  and  Y,  comparison  cir- 

45  cuits  63  and  64  that  have  detected  the  match  there- 
between  output  reset  pulses  r1  and  r2  being  match 
detection  outputs  to  counter  circuits  69  and  70  corre- 
sponding  to  comparison  circuits  63  and  64,  respec- 
tively.  That  is,  when  the  match  between  coefficient  X 

so  and  outputs  q1-qn  from  counter  circuit  61  is  detected 
in  comparison  circuit  63,  reset  pulse  r1  is  output  to 
counter  circuit  69.  When  the  match  between  coeffi- 
cient  Y  and  outputs  q1-qn  is  detected  in  the  other 
comparison  circuit  64,  reset  pulse  r2  is  output  to  coun- 

55  ter  circuit  70 
Coefficient  setting  circuit  65  is  connected  to  a 

processing  circuit  68  including  ,  for  example,  a  micro- 
computer  and  the  like.  Values  input  by  input  means 

5 
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not  shown  are  set  as  coefficients  X  and  Y  through 
processing  circuit  68  in  coefficient  setting  circuit  65. 
Alternatively,  the  values  input  from  the  input  means 
may  be  subjected  to  a  processing  in  processing  circuit 
68  in  accordance  with  alteration  in  shape  of  drum  58 
and  in  mounted  position  of  each  of  magnetic  heads 
56a,  56b,  57a  and  57b,  and  the  processed  values  may 
be  set  as  coefficients  X  and  Y  in  coefficient  setting 
circuit  65. 

Counter  circuits  69  and  70  count  the  number  of 
pulses  of  a  second  reference  clock  signal  CK2  to  be 
input  to  their  respective  clock  input  terminals  CK 
through  OR  circuits  71  and  72,  respectively.  Count 
outputs  from  n  output  terminals  Pa1-Pan  of  one  coun- 
ter  circuit  69  and  those  from  n  output  terminals  Pb1- 
Pbn  of  the  other  counter  circuit  70  are  supplied  to  de- 
coders  73  and  74,  respectively.  Most  significant  bit 
signals  from  respective  output  terminals  Pan  and  Pbn 
of  counter  circuits  69  and  70,  i.e.  signals  obtained  by 
frequency-dividing  reference  clocksignal  CK2  in  the 
frequency  dividing  ratio  of  2n  are  also  supplied  to  re- 
spective  one  input  terminals  of  OR  circuits  71  and  72. 
Counter  circuits  69  and  70  are  reset  by  reset  pulses 
r1  and  r2  from  comparison  circuits  63  and  64,  respec- 
tively  Respective  gates  of  OR  circuits  71  and  72  are 
open/close  in  response  to  outputs  from  output  termi- 
nals  Pan  and  Pbn.  More  specifically,  when  the  out- 
puts  from  output  terminals  Pan  and  Pbn  are  at  a  low 
level,  reference  clock  signal  CK2  passes  through  OR 
circuits  71  and  72  and  then  supplied  to  counter  cir- 
cuits  69  and  70.  Accordingly,  counter  circuits  69  and 
70  perform  counting  operation  of  reference  clock  sig- 
nal  CK2.  When  the  outputs  from  output  terminals  Pan 
and  Pbn  are  at  a  high  level,  outputs  of  OR  circuits  71 
and  72  are  fixed  at  the  high  level,  so  that  reference 
clock  signal  CK2  cannot  pass  through  OR  circuits  71 
and  72.  Accordingly,  counter  circuits  69  and  70  per- 
form  no  counting  operation. 

Decoders  73  and  74  decode  the  count  outputs  of 
counter  circuits  69  and  70,  respectively,  so  as  to  out- 
put  slot  clock  signals  C1  and  C2  which  are  employed 
when  the  synchronizing  signal  and  the  ID  signal  are 
added  in  control  information  adding  circuit  17  (see 
Fig.  2),  respectively,  and  to  output  read  clock  signals 
D1  and  D2  which  are  employed  when  the  data  stored 
in  memory  16  are  read,  respectively. 

In  the  above-described  manner,  the  clock  signals 
required  for  signal  processings  for  each  magnetic 
head  provided  on  rotary  drum  58,  i.e.,  the  clock  sig- 
nals  required  for  the  signal  processings  of  signals  W1 
and  W2  recorded  by  two  recording  magnetic  heads 
56a  and  56b  are  formed  by  clock  generating  circuit  30 
shown  in  Fig.  1.  In  that  case,  if  the  coefficients  to  be 
set  by  coefficient  setting  circuit  65  are  altered  in  ac- 
cordance  with  the  alteration  in  shape  of  rotary  drum 
58  or  in  magnetic  head  position,  clock  generating  cir- 
cuit  30  is  able  to  form  clock  signals  having  desired 
timings  corresponding  to  the  magnetic  head  posi- 

tions.  That  is,  in  this  embodiment,  the  recording  op- 
eration  in  the  same  record  format  can  be  realized 
without  the  change  in  circuit  configuration  even 
though  the  shape  of  rotary  drum  58  or  the  magnetic 

5  head  position  is  changed. 
Fig.  6  is  a  timing  chart  for  explaining  operation  of 

clock  generating  circuit  30.  When  first  reference  clock 
signal  CK1  shown  in  Fig.  6  (a)  is  provided  to  clock  in- 
put  terminal  CK  of  counter  circuit  61,  synchronizing 

10  clock  signal  A1  of  rotary  drum  58  shown  in  Fig.  6  (c) 
is  output  from  output  terminal  Qn  of  counter  circuit  61. 
Second  reference  clocksignal  CK2  shown  in  Fig.  6  (b) 
is  employed  as  a  transfer  clock  signal  to  be  employed 
when  rotary  drum  58  has  a  small  diameter. 

15  Respective  reset  pulses  r1  and  r2  from  compari- 
son  circuits  63  and  64  are  fall  pulses  having  narrow 
widths  downward  as  shown  in  Fig.  6  (d)  and  (e).  When 
corresponding  counter  circuits  69  and  70  are  reset  in 
response  to  reset  pulses  r1  and  r2  being  the  match 

20  detection  outputs  of  comparison  circuits  63  and  64, 
outputs  from  respective  output  terminals  Pan  and 
Pbn  of  counter  circuits  69  and  70  change  to  the  low 
level  as  shown  in  Fig.  6  (f)  and  (g).  Accordingly,  ref- 
erence  clock  signal  CK2  is  transmitted  through  OR 

25  circuits  71  and  72  to  counter  circuits  69  and  70.  Con- 
sequently,  counter  circuits  69  and  70  start  counting 
reference  clock  signal  CK2.  That  is,  a  time  period 
from  a  time  t1  when  synchronizing  clock  signal  A1 
changes  from  the  high  level  to  the  low  level  to  a  time 

30  t2  when  reset  pulse  r1  falls,  in  Fig.  6,  corresponds  to 
coefficient  X  to  be  set  in  one  comparison  circuit  63  in 
Fig.  1,  while  a  time  period  from  time  t1  to  a  time  t3 
when  the  other  reset  pulse  r2  falls  corresponds  to 
coefficient  Y  to  be  set  in  the  other  comparison  circuit 

35  64  in  Fig.  1. 
When  counter  circuits  69  and  70  start  counting 

reference  clock  signal  CK2,  slot  clock  signals  C1  and 
C2  and  read  clock  signals  D1  and  D2  are  output  from 
corresponding  decoders  73  and  74  in  response  to  the 

40  count  outputs  of  counter  circuits  69  and  70,  as  shown 
in  Fig.  6  (h)  through  (k).  Memory  16  and  control  infor- 
mation  adding  circuit  17  form  the  data  corresponding 
to  one  frame,  i.e.,  n  blocks  shown  in  Fig.  5  in  response 
to  each  clock  signal.  Finally,  signal  W1  recorded  by 

45  recording  magnetic  head  56a  and  signal  W2  recorded 
by  recording  magnetic  head  56b  are  formed  in  mod- 
ulation  circuit  18,  as  shown  in  Fig.  6(1)  and  (m).  In  this 
manner,  the  timing  for  formation  of  recorded  signals 
W1  and  W2  can  be  arbitrarily  determined  in  accor- 

50  dance  with  alterations  of  coefficients  X  and  Y  to  be 
set.  Accordingly,  selection  of  coefficients  X  and  Y  to 
appropriate  values  enables  the  timing  for  formation  of 
signals  W1  and  W2  to  coincide  with  the  timing  at 
which  recording  magnetic  heads  56a  and  56b  trace 

55  on  magnetic  tape  59. 
While  the  operation  of  the  record  system  has 

mainly  been  described  heretofore,  employment  of  a 
clock  generating  circuit  for  reproduction  having  the 

6 
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same  configuration  as  clock  generating  circuit  30  of 
Fig.  1  in  the  reproduction  system  makes  it  possible  to 
control  timing  at  which  reproduced  signals  R1  and  R2 
are  to  be  written  in  memory  16.  In  this  case,  coeffi- 
cients  corresponding  to  reproducing  magnetic  heads 
57a  and  57b  are  set  in  coefficient  setting  circuit  65  in 
the  clock  generating  circuit  for  reproduction,  and  de- 
coders  73  and  74  output  write  clock  signals  which  are 
required  in  writing  reproduced  signals  R1  and  R2  into 
memory  16. 

It  is  also  possible  to  employ  clock  generating  cir- 
cuit  30  of  Fig.  1  as  the  clock  generating  circuit  for  re- 
production  without  separately  providing  the  above- 
described  reproduction  clock  generating  circuit.  In 
this  case,  coefficients  X'  and  Y'  corresponding  to  re- 
producing  magnetic  heads  57a  and  57b  as  well  as 
coefficients  X  and  Ycorresponding  to  recording  mag- 
netic  heads  56a  and  56b  have  previously  been  set  in 
coefficient  setting  circuit  65.  Coefficient  setting  cir- 
cuit  65  sets  these  coefficients  X'  and  Y'  in  registers 
66  and  67  at  timing  at  which  reset  pulses  r1  and  r2 
shown  in  Fig.  6  (d)  and  (e)  are  output.  When  coeffi- 
cients  X'  and  Y'  set  in  registers  66  and  67  match  the 
count  values  of  counter  circuit  61  ,  comparison  circuits 
63  and  64  again  output  reset  pulses  r1  and  r2,  and  de- 
coders  73  and  74  output  write  clocksignals  D1  and  D2 
in  response  to  the  output  of  reset  pulses  r1  and  r2. 
Memory  16  accepts  and  stores  therein  reproduced 
signals  R1  and  R2from  control  information  detecting 
circuit  21  in  synchronization  with  the  output  write 
clock  signals.  Similarly  to  the  record  system,  the  al- 
teration  of  coefficients  X'  and  Y'  enables  arbitrary  se- 
lection  of  timing  to  write  reproduced  signals  R1  and 
R2  into  memory  16. 

According  to  this  embodiment,  as  has  been  men- 
tioned  above,  the  arbitrary  setting  of  the  coefficients 
in  coefficient  setting  circuit  65  makes  it  possible  to 
generate  the  clock  signals  required  for  the  signal 
processings  of  the  data  to  be  recorded  or  reproduced 
by  each  magnetic  head  at  arbitrary  timing  without 
changing  the  circuit  configurations.  Accordingly,  the 
recording/reproducing  operation  can  be  achieved 
without  generation  of  cross  talk  and  always  in  the 
same  record  format  despite  the  change  in  shape  of 
the  rotary  drum  and  in  head  position. 

While  the  description  has  been  given  on  such  a 
structure  that  the  two  pairs  of  recording  magnetic 
heads  and  reproducing  magnetic  heads  are  provided 
in  this  embodiment,  the  number  of  pairs  thereof  is  not 
limited  to  two. 

As  has  been  described  in  the  foregoing,  the  pres- 
ent  invention  makes  it  possible  to  change  the  output 
of  the  second  counter  according  to  arbitrary  head 
position  without  reconstructing  the  circuit  configura- 
tion.  This  enables  each  head  to  perform  the  recording 
operation  or  reproducing  operation  at  desired  timing 
and  in  accordance  with  arbitrary  head  position,  there- 
by  to  carry  out  the  recording/reproducing  operation  in 

the  same  record  format  at  all  times. 

Claims 
5 

1.  A  rotary  head  type  magnetic  tape  recording  and 
reproducing  apparatus  (11)  for  recording  a  signal 
on  a  magnetic  tape  and  reproducing  the  signal 
from  the  magnetic  tape  by  employing  a  rotary 

10  head  apparatus  (55)  in  which  a  plurality  of  mag- 
netic  heads  (56a,  56b)  for  recording  and  a  plural- 
ity  of  magnetic  heads  (57a,  57b)  for  reproduction 
corresponding  to  said  recording  magnetic  heads 
are  mounted  on  a  rotary  drum  (58),  said  rotary 

15  head  type  magnetic  tape  recording  and  reproduc- 
ing  apparatus  comprising: 

first  counter  means  (61  )  for  counting  a  first 
clock  signal  (CK1  )  to  be  a  reference  for  a  rotation 
control  of  said  rotary  drum  (58); 

20  characterized  in  that  it  f  uther  comprises 
coefficient  setting  means  (65-68)  for  set- 

ting  a  coefficient  corresponding  to  a  position  of 
each  of  said  magnetic  heads  (56a,  56b,  57a,  57b) 
on  said  rotary  drum  (58); 

25  comparison  means  (66,  67)  for  comparing 
the  coefficient  set  by  said  coefficient  setting 
means  (65-68)  with  a  count  value  of  said  first 
counter  means  (61)  to  detect  a  match  between 
the  coefficient  and  the  count  value;  and 

30  timing  signal  generating  means  (69-74) 
responsive  to  a  match  detection  output  from  said 
comparison  means  (66,  67)  for  generating  a  tim- 
ing  signal  for  each  of  said  magnetic  heads  (56a, 
56b,  57a,  57b), 

35  wherein  said  timing  signal  controls  timing 
of  a  recording  operation  or  a  reproducing  opera- 
tion  to  be  carried  out  by  each  of  said  magnetic 
heads  (56a,  56b,  57a,  57b). 

40  2.  The  rotary  head  type  magnetic  tape  recording 
and  reproducing  apparatus  according  to  claim  1, 
wherein 

said  timing  signal  generating  means  com- 
prises 

45  second  counter  means  (69,  70)  re- 
sponsive  to  being  reset  by  the  match  detection 
output  from  said  comparison  means  (63,  64)  for 
starting  counting  a  second  clock  signal  (CK2), 
and 

so  decoding  means  (73,  74)  for  generating 
said  timing  signal  by  decoding  a  count  value  of 
said  second  counter  means  (69,  70). 

3.  The  rotary  head  type  magnetic  tape  recording 
55  and  reproducing  apparatus  according  to  claim  2, 

wherein 
said  timing  signal  generating  means  fur- 

ther  comprises  means  for  stopping  the  counting 

7 
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operation  of  said  second  counter  means  (69,  70) 
when  the  count  value  of  said  second  counter 
means  (79,  70)  reaches  a  predetermined  value. 

4.  The  rotary  head  type  magnetic  tape  recording 
and  reproducing  apparatus  according  to  claim  3, 
wherein 

said  counting  operation  stopping  means 
comprises  gate  means  (71  ,  72)  responsive  to  a 
count  output  of  said  second  counter  means  (69, 
70)  for  gating  said  second  clock  signal  (CK2). 

5.  The  rotary  head  type  magnetic  tape  recording 
and  reproducing  apparatus  according  to  claim  1  , 
wherein 

a  rotating  operation  of  said  rotary  drum 
(58)  is  controlled  based  on  an  output  of  said  first 
counter  means  (61). 

6.  The  rotary  head  type  magnetic  tape  recording 
and  reproducing  apparatus  according  to  claim  1  , 
wherein 

said  coefficient  setting  means  (65-68)  en- 
ables  alteration  of  said  coefficient  to  be  set  to  an 
arbitrary  value. 

Patentanspruche 

1.  Magnetbandaufzeichnungs-  und  -wiedergabe- 
gerat  mit  rotierendem  Kopf  (11)  zum  Aufzeichnen 
eines  Signals  auf  einem  Magnetband  und  zum 
Abspielen  des  Signals  vom  Magnetband  unter 
Verwendung  eines  Gerats  (55)  mit  rotierendem 
Kopf,  bei  dem  mehrere  Magnetkopfe  (56a,  56b) 
fur  Aufzeichnung  und  mehrere  Magnetkopfe 
(57a,  57b)  fur  Wiedergabe,  die  den  Aufzeich- 
nungsmagnetkopfen  entsprechen,  an  einerrotie- 
renden  Trommel  (58)  angebracht  sind,  wobei  das 
Magnetbandaufzeichnungs-  und  -wiedergabe- 
gerat  mit  rotierendem  Kopf  folgendes  aufweist: 

-  eine  erste  Zahlereinrichtung  (61  )  zum  Zah- 
len  eines  ersten  Taktsignals  (CK1),  das  ein 
Bezug  fur  die  Rotationssteuerung  derrotie- 
renden  Trommel  (58)  ist; 
dadurch  gekennzeichnet,  dad  es  ferner 
folgendes  aufweist: 

-  eine  Koeffizienteneinstelleinrichtung  (65- 
68)  zum  Einstellen  eines  Koeff  izienten  ent- 
sprechend  der  Position  jedes  der  Magnet- 
kopfe  (56a,  56b,  57a,  57b)  an  der  rotieren- 
den  Trommel  (58); 

-  eine  Vergleichseinrichtung  (66,  67)  zum 
Vergleichen  des  durch  die  Koeffizienten- 
einstelleinrichtung  (65-68)  eingestellten 
Koeff  izienten  mit  dem  Zahlwert  der  ersten 
Zahlereinrichtung  (61),  urn  Ubereinstim- 
mung  zwischen  dem  Koeffizienten  und 

dem  Zahlwert  zu  ermitteln;  und 
-  eine  Zeitsteuersignal-Erzeugungseinrich- 

tung  (69-74)  ,  die  auf  ein  Ubereinstimmung 
anzeigendes  Ausgangssignal  der  Ver- 

5  gleichseinrichtung  (66,  67)  anspricht,  urn 
ein  Zeitsteuersignal  fur  jeden  der  Magnet- 
kopfe  (56a,  56b,  57a,  57b)  zu  erzeugen; 

-  wobei  das  Zeitsteuersignal  die  zeitliche  La- 
ge  des  Aufzeichnungsbetriebs  oder  des 

10  Wiedergabebetriebs  steuert,  wie  er  von  je- 
dem  der  Magnetkopfe  (56a,  56b,  57a,  57b) 
auszufuhren  ist. 

2.  Magnetbandaufzeichnungs-  und  -wiedergabe- 
15  gerat  mit  rotierendem  Kopf  nach  Anspruch  1  ,  bei 

dem  die  Zeitsteuersignal-Erzeugungseinrich- 
tung  folgendes  aufweist: 

-  eine  zweite  Zahlereinrichtung  (69,  70),  die 
darauf  anspricht,  durch  das  Ubereinstim- 

20  mung  feststellende  Ausgangssignal  der 
Vergleichseinrichtung  (63,  64)  anzuspre- 
chen,  urn  das  Zahlen  eines  zweiten  Taktsi- 
gnals  (CK2)  zu  starten;  und 

-  eine  Decodiereinrichtung  (73,  74)  zum  Er- 
25  zeugen  des  Zeitsteuersignals  durch  Deco- 

dieren  des  Zahlwerts  der  zweiten  Zahlwert- 
einrichtung  (69,  70). 

3.  Magnetbandaufzeichnungs-  und  -wiedergabe- 
30  gerat  mit  rotierendem  Kopf  nach  Anspruch  1  ,  bei 

dem  die  Zeitsteuersignal-Erzeugungsschaltung 
ferner  eine  Einrichtung  zum  Anhalten  des  Zahl- 
betriebs  der  zweiten  Zahlereinrichtung  (69,  70), 
wenn  der  Zahlwert  dieser  zweiten  Zahlereinrich- 

35  tung  (69,  70)  einen  vorgegebenen  Wert  erreicht, 
aufweist. 

4.  Magnetbandaufzeichnungs-  und  -wiedergabe- 
gerat  mit  rotierendem  Kopf  nach  Anspruch  3,  bei 

40  dem  die  Zahlvorgang-Anhalteeinrichtung  eine 
Toreinrichtung  (71,  72)  aufweist,  die  auf  das 
Zahlausganyssignal  der  zweiten  Zahlereinrich- 
tung  (69,  70)  anspricht,  urn  das  zweite  Taktsignal 
(CK2)  durchzulassen. 

45 
5.  Magnetbandaufzeichnungs-  und  -wiedergabe- 

gerat  mit  rotierendem  Kopf  nach  Anspruch  1,  bei 
dem  der  Rotationsbetrieb  der  rotierenden  Trom- 
mel  (58)  auf  Grundlage  des  Ausgangssignals  der 

so  ersten  Zahlereinrichtung  (61)  gesteuert  wird. 

6.  Magnetbandaufzeichnungs-  und  -wiedergabe- 
gerat  mit  rotierendem  Kopf  nach  Anspruch  1,  bei 
dem  die  Koeff  izienteneinstelleinrichtung  (65-68) 

55  eine  Anderung  des  auf  einen  beliebigen  Wertein- 
stellbaren  Koeffizienten  ermoglicht. 
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Revendications 

1.  Dispositif  d'enregistrement  et  de  reproduction  a 
bande  magnetique  du  type  a  tete  rotative  (11) 
pour  enregistrer  un  signal  sur  une  bande  magne- 
tique  et  reproduire  le  signal  a  partir  de  la  bande 
magnetique  en  utilisant  un  dispositif  a  tetes  rela- 
tives  (55)  dans  lequel  une  pluralite  de  tetes  rela- 
tives  (56a,  56b)  pour  un  enregistrement  et  une 
pluralite  de  tetes  magnetiques  (57a,  57b)  pour 
une  reproduction  correspondant  auxdites  tetes 
magnetiques  d'enregistrement  sont  disposees 
surun  tambour  rotatif  (58),  ledit  dispositif  d'enre- 
gistrement  et  de  reproduction  a  bande  magneti- 
que  du  type  a  tetes  rotatives  comportant: 

un  premier  compteur  (61)  pourcompterun 
premiersignal  d'horloge  (CK1)  afin  de  constituer 
une  reference  pour  une  commande  de  rotation 
dudit  tambour  rotatif  (58)  ; 

caracterise  en  ce  qu'il  comporte  en  outre 
des  moyens  de  fixation  de  coefficient  (65- 

68)  pour  determiner  un  coefficient  correspondant 
a  une  position  de  chacune  desdites  tetes  magne- 
tiques  (56a,  56b,  57a,  57b)  sur  ledit  tambour  ro- 
tatif  (58); 

des  moyens  de  comparaison  (66,  67)  pour 
comparer  le  coefficient  determine  par  lesdits 
moyens  de  determination  de  coefficient  (65-68) 
a  une  valeur  de  comptage  dudit  premiercompteur 
(61)  pour  detecter  une  concordance  entre  le 
coefficient  et  la  valeur  du  comptage  ;  et 

des  moyens  (69-74)  pour  produire  un  si- 
gnal  de  synchronisation  sensibles  a  un  signal  de 
sortie  de  detection  d'une  concordance  provenant 
desdits  moyens  de  comparaison  (66,  67)  pour 
produire  un  signal  de  synchronisation  pour  cha- 
cune  desdites  tetes  magnetiques  (56a,  56b,  57a, 
57b); 

ledit  signal  de  synchronisation  comman- 
dant  une  synchronisation  d'une  operation  d'enre- 
gistrement  ou  d'une  operation  de  reproduction  a 
effectuer  par  chacune  desdites  tetes  magneti- 
ques  (56a,  56b,  57a,  57b). 

2.  Dispositif  d'enregistrement  et  de  reproduction  a 
bande  magnetique  du  type  a  tetes  rotatives  selon 
la  revendication  1,  dans  lequel 

lesdits  moyens  de  production  du  signal  de 
synchronisation  comportent 

un  second  compteur  (69,  70)  concu  pour 
etre  remis  a  zero  par  le  signal  de  sortie  de  detec- 
tion  d'une  concordance  provenant  desdits 
moyens  de  comparaison  (63,  64)  pour  debuter  le 
comptage  d'un  second  signal  d'horloge  (CK2),  et 

des  moyens  de  decodage  (73,  74)  pour 
produire  ledit  signal  de  synchronisation  en  deco- 
dant  une  valeur  de  comptage  dudit  second 
compteur  (69,  70). 

3.  Dispositif  d'enregistrement  et  de  reproduction  a 
bande  magnetique  du  type  a  tetes  rotatives  selon 
la  revendication  2,  dans  lequel 

lesdits  moyens  produisant  le  signal  de 
5  synchronisation  comportent  en  outre  des 

moyens  pour  interrompre  I'operation  de  compta- 
ge  dudit  second  compteur  (69,  70)  lorsque  la  va- 
leur  de  comptage  dudit  second  compteur  (69,  70) 
atteint  une  valeur  predeterminee. 

10 
4.  Dispositif  d'enregistrement  et  de  reproduction  a 

bande  magnetique  du  type  a  tetes  rotatives  selon 
la  revendication  3,  dans  lequel 

lesdits  moyens  d'interruption  de  I'opera- 
15  tion  de  comptage  comportent  des  portes  (71  ,  72) 

sensibles  a  un  signal  de  sortie  de  comptage  dudit 
second  compteur  (69,  70)  pourtransferer  ledit  se- 
cond  signal  d'horloge  (CK2). 

20  5.  Dispositif  d'enregistrement  et  de  reproduction  a 
bande  magnetique  du  type  a  tetes  rotatives  selon 
la  revendication  1  ,  dans  lequel 

une  rotation  dudit  tambour  rotatif  (58)  est 
commandee  en  fonction  d'un  signal  de  sortie  du- 

25  dit  premier  compteur  (61). 

6.  Dispositif  d'enregistrement  et  de  reproduction  a 
bande  magnetique  du  type  a  tetes  rotatives  selon 
la  revendication  1  ,  dans  lequel 

30  lesdits  moyens  de  determination  de  coef- 
ficient  (65-68)  permettent  une  modification  dudit 
coefficient  pour  le  fixer  a  une  valeur  arbitraire. 
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