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Description 

This  invention  relates  to  rotary  head  recording 
and  reproducing  apparatus. 

As  a  rotary  head  recording  and  reproducing  ap- 
paratus,  there  has  been  proposed  a  rotary  head  type 
magnetic  tape  recording  and  reproducing  intended  for 
recording  and  reproducing  a  digital  audio  signal 
and/or  a  digital  video  signal.  In  such  apparatus,  a  ro- 
tary  magnetic  head  mounted  on  a  rotary  drum  scans 
a  magnetic  tape  employed  as  a  recording  medium. 
The  tape  is  advanced  in  a  running  direction  length- 
wise  and  the  rotary  magnetic  head  scans  the  tape 
slantwise  (see  Japanese  laid-open  patent  publication 
58/208915). 

This  kind  of  rotary  head  recording  and  reproduc- 
ing  apparatus  requires  a  tape  loading  mechanism  to 
draw  out  a  magnetic  tape  from  a  tape  cassette,  and 
a  capstan  to  drive  the  magnetic  tape  around  the  ro- 
tary  drum  along  a  predetermined  arc  or  wrap  angle. 

Such  a  tape  recorded  driving  system  includes  two 
motors,  one  for  driving  the  capstan  and  the  other  for 
driving  the  rotary  drum. 

In  such  a  two-motor  driving  system,  the  motors 
are  independent  of  each  other,  namely  the  drum  mo- 
tor  for  driving  the  rotary  drum  and  the  capstan  motor 
for  driving  the  capstan,  and  servo  control  of  the  drum 
motor  and  capstan  motor  is  necessary  to  coordinate 
their  operation. 

According  to  the  present  invention  there  is  provid- 
ed  a  rotary  head  tape  recording  and  reproducing  ap- 
paratus  for  recording  or  reproducing  an  information 
signal  including  address  data  on  or  from  recording 
tracks  formed  on  a  magnetic  tape  across  a  longitudi- 
nal  direction  of  said  magnetic  tape,  the  apparatus 
comprising: 
rotary  head  means; 
head  drum  means  mounting  the  rotary  head  means 
and  supporting  a  magnetic  tape  wound  around  the 
head  drum  means  along  a  predetermined  wrap  arc, 
the  rotary  head  means  recording  or  reproducing  the 
information  signal  on  or  from  the  magnetic  tape; 
capstan  means  for  driving  the  magnetic  tape; 
transmission  means  connected  to  the  head  drum 
means  and  the  capstan  means; 
common  motor  means  for  driving  the  transmission 
means,  the  head  drum  means  and  the  capstan 
means,  at  least  the  head  drum  means  and  the  cap- 
stan  means  being  driven  in  rotation; 
reference  means  for  generating  first  and  second  ref- 
erence  signals; 
comparison  means  for  comparing  the  first  reference 
signal  with  a  first  output  signal  representing  a  rota- 
tional  state  of  the  rotary  head  to  produce  a  first  com- 
parison  signal  and  for  comparing  the  second  refer- 
ence  signal  with  a  second  output  signal  representing 
address  data  reproduced  from  the  magnetic  tape  by 
the  rotary  head  means  to  produce  a  second  compar- 

ison  signal;  and 
servo  control  means  operative  in  a  recording  mode 
for  controlling  the  common  motor  means  in  accor- 
dance  with  the  first  comparison  signal  and  in  a  repro- 

5  ducing  mode  for  controlling  the  common  motor  means 
in  accordance  with  the  second  comparison  signal. 

The  invention  will  now  be  described  by  way  of  ex- 
ample  with  reference  to  the  accompanying  drawings, 
throughout  which  like  parts  are  referred  to  by  like  ref- 

10  erences,  and  in  which: 
Figures  1  and  2  are  block  diagrams  showing  ro- 
tary  head  recording  and  reproducing  apparatus 
typical  of  apparatus  to  which  the  present  inven- 
tion  can  be  applied; 

15  Figure  3  is  a  block  diagram  representing  one  em- 
bodiment  of  a  rotary  head  recording  and  repro- 
ducing  apparatus  according  to  this  invention; 
Figure  4  is  a  schematic  diagram  showing  an  ap- 
paratus  in  the  embodiment  of  Figure  3  for  driving 

20  a  rotary  drum  and  a  capstan; 
Figure  5  is  a  diagrammatic  developed  plan  view 
showing  a  scanning  path  on  a  magnetic  tape; 
Figure  6  is  a  block  diagram  showing  a  specific 
configuration  of  a  recording/reproducing  circuit; 

25  Figures  7A,  7B,  8  and  9  are  blockdiagrams  show- 
ing  the  detailed  construction  of  the  embodiment; 
Figures  10A  to  10C  are  schematic  diagrams 
showing  a  format  of  track  data; 
Figure  11  is  a  schematic  diagram  showing  scan- 

30  ning  paths  on  a  magnetic  tape;  and 
Figures  12Ato  12C,  13Ato  13C,  and  14Ato  14C 
are  signal  waveform  diagrams  serving  for  illustra- 
tion  of  a  servo  operation  for  tracing  scanning 
paths  SCN1  to  SCN3  of  Figure  11. 

35 
(1)  Apparatus  to  Which  the  Invention  can  be  Applied 

The  present  invention  can  be  applied  to  recording 
and  reproducing  apparatus  shown  by  way  of  example 

40  in  Figures  1  and  2. 
In  a  two-motor  driving  device  1  shown  in  Figure 

1  ,  a  magnetic  tape  6  from  a  feed  reel  5  of  a  tape  cas- 
sette  4  is  threaded  around  a  rotary  drum  3  driven  by 
a  drum  motor  2  to  a  take-up  reel  11  .  The  tape  6  also 

45  passes  around  a  pinch  roller  7  and  a  guide  roller  8 
positioned  on  one  side  of  the  rotary  drum  3  and  a 
guide  roller  9  and  a  pinch  roller  10  positioned  on  the 
other  side  of  the  rotary  drum  3. 

The  magnetic  tape  6  runs  helically  in  a  direction 
so  generally  indicated  by  an  arrow  K1  around  the  rotary 

drum  3,  and  a  pair  of  rotary  magnetic  heads  12Aand 
12B  mounted  on  the  rotary  drum  3  rotate  at  high 
speed  in  the  direction  indicated  by  an  arrow  K2.  Dig- 
ital  audio  data  supplied  from  a  recording/reproducing 

55  circuit  13  at  the  time  of  recording  are  recorded  on  a 
recording  track  on  the  tape  6,  and  the  digital  audio 
data  are  picked  up  from  the  recording  track  at  the 
time  of  reproducing  and  supplied  as  an  input  to  the  re- 
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cording/reproducing  circuit  13,  thereby  reproducing 
the  audio  signal. 

A  phase  comparator  circuit  21  is  provided  on  a 
driving  system  of  the  rotary  drum  3.  A  detection  pulse 
signals  S1  indicating  a  rotary  phase  of  the  rotary 
drum  3  is  generated  by  a  pulse  generator  (PG)  22. 
The  phase  is  compared  with  the  phase  of  a  reference 
pulse  signal  SREF  at  the  phase  comparator  circuit  21  . 
A  phase  error  signal  S2  is  supplied  by  the  phase  com- 
parator  circuit  21  to  a  drive  amplifier  circuit  23,  which 
generates  a  drive  output  S3  for  adjusting  the  drum 
speed  in  such  a  manner  as  to  remove  the  phase  dif- 
ference  from  the  signal  supplied  to  the  drum  motor  2. 

Thus  the  rotary  drum  3  is  rotated  and  driven  at  a 
rotary  phase  synchronized  with  the  reference  pulse 
signal  SREF. 

A  frequency  comparator  circuit  25  is  provided  in 
a  driving  system  for  a  capstan  1  5.  Af  requency  detec- 
tion  signal  S5  is  a  pulse  signal  indicating  the  rotational 
speed  of  the  capstan  15  and  is  generated  by  a  fre- 
quency  generator  (FG)  26.  The  signal  S5  is  supplied 
to  the  frequency  comparator  circuit  25  through  a 
switching  input  terminal  REC  of  a  switching  circuit  27 
during  recording,  so  that  the  frequency  is  compared 
with  a  frequency  of  the  reference  pulse  signal  SREF. 
A  frequency  error  signal  S6  indicating  the  frequency 
deviation  is  supplied  to  a  drive  amplifier  circuit  28. 

The  drive  amplifier  circuit  28  supplies  a  drive  out- 
put  S7  to  a  capstan  motor  14.  Thus  the  rotational 
speed  of  the  capstan  15,  and  accordingly  the  running 
speed  of  the  tape  6,  are  controlled  to  a  value  deter- 
mined  by  the  frequency  of  the  reference  pulse  signal 
SREF  at  the  time  of  recording.  That  is,  the  tape  running 
speed  is  adjusted  by  the  capstan  1  5  in  such  a  manner 
as  to  eliminate  any  frequency  error  indicated  by  the 
signal  S6. 

During  playback,  a  control  signal  (CTL  signal)  S8 
recorded  on  the  tape  6  is  picked  up  by  a  fixed  mag- 
netic  head  29,  and  thus  a  tape  feed  signal  S9  compris- 
ing  a  pulse  signal  indicating  the  running  state  of  the 
tape  6  is  supplied  to  the  frequency  comparator  circuit 
25  through  a  switching  input  terminal  PBofthe  switch- 
ing  circuit  27  during  playback.  The  frequency  compar- 
ator  circuit  25  controls  the  rotational  speed  of  the  cap- 
stan  15  so  as  to  synchronize  the  running  state  of  the 
tape  6  with  the  reference  pulse  signal  SREF. 

In  the  system  described  above,  the  two  motors  2 
and  14  are  independent  of  each  other.  Thus  the  drum 
motor  2  and  the  capstan  motor  14  respectively  provid- 
ed  for  driving  the  rotary  drum  3  and  the  capstan  15 
must  be  subjected  to  a  servo  operation  by  means  of 
separate  servo  systems.  The  structure  is  therefore 
complicated  and  expensive. 

A  one-motor  driving  device  31  shown  in  Figure  2 
may  be  considered  for  solving  the  aforementioned 
problem.  Parts  of  Figure  2  corresponding  to  those  of 
Figure  1  are  indicated  by  the  same  reference  charac- 
ters.  An  electromagnetic  brake  type  transmission  de- 

vice  32  is  provided  instead  of  the  capstan  motor  14  of 
Figure  1  and  the  drive  amplifier  circuit  28  for  driving 
it.  The  rotation  of  the  rotary  drum  3  is  coupled  to  an 
input  shaft  of  the  transmission  device  32  through  a 

5  belt  33.  An  output  shaft  34  is  coupled  to  the  capstan 
15.  The  frequency  error  signal  S6  of  the  frequency 
comparator  circuit  25  is  thus  transformed  into  a  drive 
output  S11  at  a  drive  amplifier  circuit  35.  A  brake  tor- 
que  of  the  transmission  device  32  is  then  controlled 

10  by  the  drive  output  S1  1  to  modify  the  slippage  of  the 
belt  33,  thus  synchronizing  the  rotational  speed  of  the 
output  shaft  34  with  the  reference  pulse  signal  SREF. 

With  the  construction  illustrated  in  Figure  2,  the 
capstan  motor  14  (Figure  1)  can  be  replaced  by  the 

15  electromagnetic  brake  type  transmission  device  32 
(Figure  2)  as  compared  with  the  construction  of  Fig- 
ure  1,  thereby  reducing  the  size  of  the  apparatus. 

However,  the  structure  of  Figure  2  is  still  not  sat- 
isfactory  for  practical  use  in  a  case  where  the  struc- 

20  ture  must  be  further  miniaturized.  US-A-  3,343,353 
and  JP-A-59-146  406  shows  tape  systems  employing 
a  single  drive  motor  to  drive  both  the  capstan  and  the 
rotating  head. 

Embodiments  of  the  present  invention  provide  a 
25  rotary  head  recording  and  reproducing  apparatus 

that  can  be  miniaturized  and  simplified  further  as 
compared  with  driving  systems  such  as  those  shown 
in  Figures  1  and  2. 

30  (2)  First  Embodiment 

In  Figure  3,  a  rotational  torque  or  a  turning  force 
applied  to  the  rotary  drum  3  by  the  drum  motor  2  is 
transferred  to  the  capstan  15  by  a  transmission 

35  means  30  formed  of  gears.  The  capstan  15  is  thus 
driven  at  a  speed  reduced  in  accordance  with  the 
overall  gear  ratio  of  the  gears  to  a  rotational  speed  ap- 
propriate  to  that  of  the  rotary  drum  3. 

In  this  embodiment,  the  transmission  means  30 
40  shown  schematically  as  a  dotted  line  in  Figure  3  in- 

clude,  as  Figure  4  shows,  a  motor  pinion  gear  32'  ro- 
tated  integrally  with  the  rotary  drum  3.  The  motor  pin- 
ion  gear  32'  engages  a  capstan  gear  35',  rotating  in- 
tegrally  with  the  capstan  15  through  relay  gears  33' 

45  and  34'  having  a  predetermined  reduction  ratio. 
Further,  in  this  embodiment,  the  relay  gear  34' 

engages  a  take-up  reel  gear  40  rotating  integrally  with 
the  take-up  reel  11  through  relay  gears  34X,  36,  37, 
38,  39,  39X  in  that  order,  thereby  taking  up  the  tape 

50  6. 
A  rewind  idler  gear  41  is  interposed  between  a 

coupling  gear  42  engaging  the  relay  gear  37  in  the  re- 
wind  mode  and  the  reel  base  of  the  feed  reel  5.  A 
quick-traverse  idler  gear43  couples  the  relay  gear  37 

55  and  the  reel  base  of  the  take-up  reel  11  during  the 
quick-traverse  or  fast-forward  mode.  When  the  tape 
cassette  4  is  used  upside  down,  a  pinch  roller  10  in- 
stead  of  the  pinch  roller  7  comes  into  contact  with  the 

3 
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capstan  15,  so  that  the  tape  6  can  be  played  in  either 
direction. 

The  phase  detection  signal  S1  (Figure  3)  ob- 
tained  from  the  pulse  generator  22  during  recording 
is  supplied  to  an  input  terminal  REC  of  a  switching  cir- 
cuit  51  of  a  servo  signal  processing  circuit  50.  From 
there,  it  passes  to  a  servo  signal  forming  circuit  52, 
which  generates  a  servo  output  signal  S23.  The  servo 
output  signal  S23  corresponds  to  a  servo  phase  set- 
ting  signal  S22  derived  from  a  lock  phase  assigning 
signal  S21.  The  signal  S21  is  generated  by  a  drum 
lock  phase  assigning  circuit  54  and  is  supplied 
through  a  switching  input  terminal  REC  of  a  switching 
circuit  53  during  recording.  The  servo  output  signal 
S23  is  transformed  into  a  direct  current  drive  output 
signal  S24  through  a  drive  amplifier  circuit  55  and  a 
low-pass  filter  56.  The  drive  output  signal  S24  is  sup- 
plied  to  the  drum  motor  2. 

Thus  in  the  recording  mode,  the  servo  signal 
processing  circuit  50  drives  the  rotary  drum  3  in  rota- 
tion  in  a  state  locked  to  a  phase  corresponding  to  the 
lock  phase  assigning  signal  S21,  and  also  drives  the 
capstan  15  in  rotation  at  a  speed  dictated  by  the  re- 
duction  ratio  of  the  driving  gear  train  and  correspond- 
ing  to  the  rotational  speed  of  the  rotary  drum  3.  As  a 
result,  as  Figure  5  shows,  a  signal  supplied  by  the  re- 
cording/reproducing  circuit  1  3  of  Figure  3  is  recorded 
obliquely  on  the  tape  6  by  the  magnetic  heads  12A 
and  12B.  The  magnetic  heads  12Aand  12B  scan  in  a 
head  scanning  direction  K2  (Figure  5)  obliquely  with 
respect  to  the  tape  6.  Recording  tracks  57  are  formed 
in  abutting  relation  to  each  other  successively  in  the 
tape  running  direction  K1. 

In  this  embodiment,  track  addresses  ...  n  -  1,  n, 
n  +  1  ...  are  assigned  to  the  recording  tracks  57  (Fig- 
ure  5).  Each  of  the  recording  tracks  57  of  the  track  ad- 
dresses  ...  n  -  1  ,  n,  n  +  1  ...  is  divided  into  blocks  BLK 
with  block  addresses  ...  m  -  1,  m,  m  +  1  ...  assigned 
in  the  head  scanning  direction  K2.  Address  data  indi- 
cating  the  track  address  n  (n  =  ...  n  -  1,  n,  n  +  1  ...)  and 
block  data  indicating  the  block  address  m  (m  =  ...  m  - 
1,  m,  m  +  1  ...)  are  recorded  in  each  block  BLK  togeth- 

er  with  information  data.  Thus  when  the  magnetic 
heads  12Aand  12B  scan  each  block  BLK  in  the  repro- 
ducing  mode,  the  track  address  and  the  block  ad- 
dress  are  supplied  to  the  recording/reproducing  cir- 
cuit  13  as  a  pick-up  signal  S26  (Figure  6)  together 
with  the  information  data. 

As  Figure  6  shows,  in  the  recording  mode  the  re- 
cording/reproducing  circuit  13  supplies  a  recording 
data  signal  S35  obtained  from  a  recording  signal 
processing  circuit  1  3D  to  the  magnetic  heads  1  2Aand 
12B  as  the  recording  signal  S25  through  a  recording 
amplifier  circuit  13E  and  a  head  switching  circuit  13A. 

The  recording/reproducing  circuit  13  supplies  the 
pick-up  signal  S26  coming  from  the  magnetic  heads 
12A  and  12B  in  the  reproducing  mode  to  a  demodu- 
lator  circuit  63  through  the  head  switching  circuit  1  3A 

and  a  reproducing  amplifier  circuit  13B  in  that  order, 
and  supplies  the  demodulated  data  output  S27  to  an 
error  detection  and  data  separation  circuit  64. 

The  error  detection  and  data  separation  circuit  64 
5  sends  the  information  data  S28  including  error  detec- 

tion  information  to  a  temporary  memory  65  for  time 
base  correction  (TBC)  by  means  of  an  audio  data  de- 
tection  code  signal  included  in  the  demodulation  data 
output  S27.  The  separation  circuit  64  also  supplies  a 

10  write  address  data  signal  S29  comprising  the  track 
address  n  and  the  block  address  m  to  the  temporary 
memory  65  through  a  selector  66.  An  information  data 
signal  S28  is  written  in  the  memory  address  assigned 
by  the  track  address  n  and  the  block  address  m. 

15  Thus  when  the  magnetic  heads  12Aand  12B  sup- 
ply  the  pick-up  signal  S26,  every  block  BLK  (Figure 
5)  is  reproduced  and  stored  in  the  temporary  memory 
65. 

A  read  address  data  signal  S30  is  formed  by  a 
20  read  address  forming  circuit  67  and  supplied  to  the 

temporary  memory  65  through  the  selector  66,  and 
the  information  data  stored  in  the  temporary  memory 
65  are  read  from  the  data  of  the  first  block  succes- 
sively  at  a  predetermined  data  transmission  rate  at 

25  every  track  address  n  (n  =  ...  n  -  1,  n,  n  +  1  ...).  As  a 
result,  the  temporary  memory  65  generates  a  repro- 
ducing  output  signal  S32  comprising  information  data 
S28  corrected  for  time  base  errors.  The  data  thus 
read  out  and  corrected  are  sent  as  the  reproduced 

30  output  signal  S31  through  an  output  circuit  68  com- 
prising  a  digital/analogue  converter  circuit  (not  shown 
in  Figure  6). 

In  this  embodiment,  since  a  track  servo  system 
is  not  provided  for  controlling  the  capstan  15,  the 

35  magnetic  heads  12Aand  12B  effectively  run,  as  indi- 
cated  by  a  scanning  path  SCN  in  Figure  5,  according 
to  a  scanning  system  (called  a  non-tracking  system) 
such  as  will  permit  scanning  across  a  plurality  of  the 
recording  tracks  57  between  a  running-in  point  and  a 

40  breakaway  point.  (The  magnetic  heads  12Aand  12B 
make  contact  with  the  tape  6  at  a  running-in-point  and 
scan  the  tape  6  to  a  breakaway  point,  where  they 
leave  the  tape  6.) 

If  the  magnetic  heads  12A  and  12B  scan  on  the 
45  scanning  path  SCN,  then  the  scan  path  crosses  the 

recording  tracks  successively  in  the  order  of  track  ad- 
dresses  ...  n  +  1  ,  n,  n  -  1  and  scan  the  blocks  BLK 
in  the  order  of  block  addresses  m  =  0,  1  ...  m  -  1,  m, 
m  +  1  ...  M-1.M. 

so  Accordingly,  the  write  address  data  S29  obtained 
from  the  error  detection  and  data  separation  circuit  64 
has  a  content  increasing  continuously  as  the  track  ad- 
dress  n  and  the  block  address  m,  and  the  content  of 
the  track  address  n  of  the  write  address  data  S29  in- 

55  dicates  a  scanning  position  while  the  magnetic  heads 
12Aand  12B  scan  the  tape  6. 

Thus  track  address  data  (comprising  an  upper  bit 
portion  of  the  demodulation  data  output  S27)  indicat- 

4 



7 EP  0  431  897  B1 8 

ing  the  track  address  n  of  the  write  address  data  S29 
is  supplied  to  a  track  address  comparator  circuit  69 
(Figure  3)  from  the  recording/reproducing  circuit  13 
as  a  scanning  position  detection  signal  S29X. 

In  addition,  track  address  data  corresponding  to 
the  read  address  data  S30  supplied  by  the  read  ad- 
dress  forming  circuit  67  in  the  recording/reproducing 
circuit  13  (Figure  6)  is  supplied  to  a  track  address 
comparator  circuit  69  as  a  scanning  position  refer- 
ence  signal  S30X  (Figure  3).  The  track  address  com- 
parator  circuit  69  generates  an  address  difference  de- 
tection  signal  S33.  The  signal  S33  indicates  the  dif- 
ferential  addresses  between  a  reference  track  ad- 
dress  assigned  by  the  scanning  position  reference 
signal  S30X  and  a  detection  track  address  of  the  re- 
cording  track  scanned  concurrently,  which  is  indicat- 
ed  by  the  scanning  position  detection  signal  S29X. 
The  signal  S33  is  supplied  to  the  servo  signal  forming 
circuit  52  by  way  of  a  switching  input  terminal  PB  of 
the  switching  circuit  51  (Figure  3)  during  playback.  A 
servo  output  signal  S23  corresponding  in  magnitude 
to  the  address  difference  is  supplied  by  the  servo  sig- 
nal  forming  circuit  52. 

In  the  playback  mode,  an  offset  position  assign- 
ing  signal  S34  of  an  offset  position  assigning  circuit 
70  is  supplied  to  the  servo  signal  forming  circuit  52 
through  an  input  terminal  PB  of  a  switching  circuit  53. 
The  servo  output  S23  thus  indicates  a  head  scanning 
position  offset  by  the  offset  position  assigning  signal 
S34.  The  magnetic  heads  12Aand  12B  are  thus  in  a 
servo  controlled  state  to  scan  the  tape  6  as  set  to  a 
scanning  position  assigned  by  the  offset  position  as- 
signing  signal  S34. 

In  the  recording  mode  of  the  structure  described 
above,  the  drum  motor  2  (Figure  3)  operates  to  rotate 
the  rotary  drum  3  in  such  a  manner  that  the  phase  de- 
tection  signal  S1  obtained  from  the  pulse  generator 
22  coincides  in  phase  with  the  lock  phase  assigning 
signal  S21  of  the  drum  lock  phase  assigning  circuit 
54,  and  the  capstan  15  is  driven  in  rotation  at  a  pre- 
determined  reduction  ratio  with  respect  to  the  rotary 
drum  3.  Thus,  the  magnetic  heads  12Aand  12B  scan 
in  the  head  scanning  direction  K2  at  a  rotary  phase 
assigned  by  the  look  phase  assigning  signal  S21  and 
also  at  a  predetermined  rotational  speed,  the  tape  6 
is  run  at  the  same  time  at  a  speed  determined  by  a 
gear  ratio  of  the  driving  gears,  and  finally  the  record- 
ing  tracks  57  are  formed  on  the  tape  6. 

During  playback,  the  address  difference  detec- 
tion  signal  S33  obtained  from  the  recording/reproduc- 
ing  circuit  13  in  accordance  with  the  pick-up  signal 
S26  of  the  magnetic  heads  12Aand  12B  is  offset  by 
the  offset  position  assigning  signal  S34,  and  the  drum 
motor  2  is  in  a  servo-controlled  operating  state 
wherein  the  magnetic  heads  12Aand  12B  scan  the 
track  address  position  offset  by  an  offset  track  ad- 
dress  indicated  by  the  offset  position  assigning  signal 
S34.  The  magnetic  heads  12Aand  12B  are  offset  to 

an  address  indicated  by  the  read  address  data  S30, 
and  the  capstan  15  operates  so  as  to  interlock  with 
the  rotary  drum  3  at  a  rotational  speed  determined  by 
the  reduction  gear  ratio. 

5  If  the  track  address  S30X  of  the  read  address 
data  S30  of  the  read  address  forming  circuit  67  (Fig- 
ure  6)  increases,  then  the  magnetic  heads  12Aand 
12B  are  controlled  to  scan  a  track  address  position 
displaced  by  the  offset  position  assigning  S34,  and 

10  thus  audio  recording  data  are  read  out  of  all  the  blocks 
BLK  of  the  recording  tracks  57  formed  on  the  tape  6 
and  can  be  written  in  the  temporary  memory  65. 

In  such  state  the  rotary  drum  3  rotates  stably  at 
a  speed  following  the  scanning  position  reference  sig- 

15  nal  S30X,  and  the  capstan  15  also  rotates  stably. 
Thus,  even  if  the  rotary  head  recording  and  reproduc- 
ing  apparatus  becomes  oscillatory  as  a  whole,  a  track 
pitch  and  a  scanning  pitch  will  not  fluctuate  (the 
speed  ratio  of  the  rotary  drum  3  and  the  capstan  15 

20  is  constant). 
Accordingly,  as  indicated  by  the  scanning  path 

SCN  in  Figure  5,  the  magnetic  heads  12Aand  12B  op- 
erate  to  reproduce  recording  data  on  the  recording 
tracks  57  while  shifting  their  scanning  position  se- 

25  quentially  in  such  a  direction  as  to  coincide  with  the 
tape  running  direction  K1  and  as  to  maintain  a  prede- 
termined  angle  of  inclination  with  respect  to  the  re- 
cording  tracks  57. 

With  the  construction  described  above,  a  com- 
30  mon  driving  motor  is  provided  for  driving  the  rotary 

drum  3  and  the  capstan  1  5,  and  a  single  servo  system 
suffices  to  control  the  driving  motor.  Therefore,  a  driv- 
ing  system  that  is  simplified  and  miniaturized  is  real- 
izable.  Moreover,  the  recording  and  reproducing  of  in- 

35  formation  data  on  and  from  the  tape  6  undergoes  no 
deterioration. 

(3)  Concrete  Construction  of  the  Embodiment 

40  The  rotary  head  recording  and  reproducing  appa- 
ratus  described  above  with  reference  to  Figures  3  to 
6  may  be  shown  in  Figures  7Ato  10C. 

A  speed  detection  signal  S40  (Figure  7A)  pro- 
duced  by  a  frequency  generator  (FG)  81  coupled  to  a 

45  rotating  shaft  of  the  rotary  drum  3  is  supplied  to  a 
speed  comparison  circuit  83  (Figure  7B).  The  speed 
comparison  circuit  83  generates  speed  detection  data 
S41  indicating  any  deviation  from  a  predetermined 
reference  speed  and  supplies  it  as  speed  data  S42  to 

so  an  addition  circuit  85  through  a  speed  gain  circuit  84. 
An  addition  output  S43  of  the  addition  circuit  85  is 
supplied  to  a  digital/pulse  width  modulator  circuit  86. 

The  digital/pulse  width  modulator  circuit  86  mod- 
ulates  the  width  of  a  carrier  pulse  having  a  predeter- 

55  mined  carrier  frequency  (for  example  256  kHz)  to  a 
duty  ratio  corresponding  to  a  digital  numeric  value  in- 
dicated  by  the  addition  output  S43  and  supplies  it  to 
a  drive  amplifier  circuit  87  (Figure  7A)  and  a  carrier 

5 
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filter  88  as  a  servo  output  signal  S44.  The  signal  S44 
is  transformed  to  a  direct  current  in  the  carrier  filter 
88  and  supplied  to  the  drum  motor  2  as  a  drive  output 
S45,  thereby  driving  the  rotary  drum  3  at  a  predeter- 
mined  reference  speed. 

The  phase  detection  signal  S1  obtained  from  the 
pulse  generator  22  (Figure  7A)  is  supplied  to  a  phase 
comparison  circuit  91  (Figure  7B)  of  a  servo  signal 
processing  circuit  82.  The  phase  comparison  circuit 
91  samples  a  reference  phase  counting  signal  S46 
obtained  from  a  reference  counting  circuit  92  accord- 
ing  to  the  phase  detection  signal  S1  and  supplies  de- 
tection  phase  data  S47  indicating  the  difference  be- 
tween  the  rotary  phase  of  the  rotary  drum  3  and  the 
counting  phase  of  the  reference  counting  circuit  92. 
The  phase  detection  data  S47  is  supplied  to  an  addi- 
tion  circuit  94  through  an  input  terminal  REC  of  a 
switching  circuit  93  during  recording. 

In  the  case  of  this  embodiment,  the  reference 
counting  circuit  92  forms  the  reference  phase  count- 
ing  signal  S46  by  counting  a  clock  pulse  of  a  clock  sig- 
nal  S49  generated  by  a  clock  signal  generation  circuit 
90. 

The  lock  phase  assigning  signal  S21  generated 
by  the  drum  lock  phase  assigning  circuit  54  is  sup- 
plied  to  the  addition  circuit  94  through  an  input  termi- 
nal  REC  of  a  switching  circuit  96  during  recording.  The 
addition  circuit  94  is  thus  capable  of  setting  a  lock 
phase  of  the  rotary  drum  3  by  adjusting  the  detection 
phase  data  S47  according  to  the  lock  phase  assigning 
signal  S21  during  recording. 

As  a  result,  position  difference  data  S48  indicat- 
ing  the  phase  difference  (indicated  as  a  track  ad- 
dress)  with  respect  to  a  reference  phase  position 
(namely  a  scanning  position  of  the  magnetic  heads 
12Aand  12B  on  the  tape  6)  of  the  rotary  drum  3  is  ob- 
tained  at  an  output  terminal  of  the  addition  circuit  94. 
The  position  difference  data  S48  is  supplied  to  the  ad- 
dition  circuit  85  as  position  data  S50  through  a  phase 
gain  circuit  97  and  an  input  terminal  REC  of  a  switch- 
ing  circuit  98  during  recording. 

In  the  case  of  this  embodiment  the  reference 
phase  counting  circuit  92  generates  a  rotary  phase 
when  the  rotary  drum  3  rotates  at  a  reference  speed 
as  the  reference  phase  counting  signal  S46.  This  is 
represented  as  numeric  data  by  counting  the  clock 
signal  S49  generated  by  the  clock  signal  generation 
circuit  90  during  the  period  corresponding  to  the  time 
during  which  the  rotary  drum  3  rotates  one  turn  at  the 
reference  speed.  The  phase  comparison  circuit  91 
samples  a  value  of  the  reference  phase  counting  sig- 
nal  S46  according  to  the  phase  detection  signal  S1 
obtained  from  the  pulse  generator  22  (Figure  7A) 
when  the  rotary  drum  3  comes  to  a  predetermined  ro- 
tation  position,  thereby  transmitting  the  detection 
phase  data  S47  indicating  any  difference  between 
the  rotary  phase  of  the  rotary  drum  3  and  the  refer- 
ence  phase  counting  signal  S46. 

The  drum  lock  phase  assigning  circuit  54  assigns 
one  of  the  count  values  included  in  the  counting  width 
of  the  reference  phase  counting  signal  S46  as  a  drum 
lock  phase,  thus  obtaining  data  indicating  any  devia- 

5  tion  between  the  rotary  phase  of  the  rotary  drum  3 
during  recording  the  drum  lock  phase.  Any  such  dif- 
ference  is  locked  as  the  position  difference  data  S48. 

As  a  result,  in  a  state  where  the  rotary  drum  3  is 
rotated  and  driven  at  a  rotational  speed  correspond- 

10  ing  to  the  speed  data  S43  obtained  from  the  speed 
detection  circuit  83,  the  drum  motor  2  drives  the  ro- 
tary  drum  3  so  as  to  obtain  a  servo  operating  state 
where  the  value  of  the  phase  data  S50  becomes  "0". 
Thus  the  rotary  phase  of  the  rotary  drum  3  will  be 

15  locked  to  a  phase  shifted  in  accordance  with  the  track 
address  of  the  lock  phase  assigning  signal  S21. 

As  Figure  8  shows,  the  recording  signal  process- 
ing  circuit  13D  of  the  recording/reproducing  circuit  13 
receives  a  recording  audio  signal  S!N  in  an  encoder 

20  112  through  an  analogue/digital  converter  circuit  111, 
and  encodes  it  as  synchronizing  with  track  address 
data  DTA,  block  address  data  DBA  and  word  address 
data  DWA  generated  in  an  address  generation  circuit 
113.  The  address  generation  circuit  113  is  timed  by 

25  the  clock  signal  S49. 
In  an  address  addition  circuit  114,  a  track  address 

TA  and  a  block  address  TB  are  added  to  audio  data 
Drec  generated  in  the  encoder  112.  The  track  address 
TAand  block  address  TB  are  obtained  from  the  track 

30  address  data  DTA  and  the  block  address  data  DBA. 
A  synchronizing  signal  SYNC  and  an  error  correction 
code  CRCC  are  added  in  a  synchronizing  signal/error 
correction  code  (SYNC/CRCC)  addition  circuit  115 
subsequently  thereto.  The  circuit  1  1  5  supplies  a  track 

35  data  output  DTR  to  a  modulator  circuit  115,  and  record- 
ing  outputs  SREC  thus  obtained  from  the  modulator 
circuit  116  are  supplied  to  the  magnetic  heads  12A 
and  12B  alternately  as  the  recording  signal  S25  and 
S26  from  the  recording  signal  processing  circuit  13D 

40  through  the  recording  amplifier  circuit  13E  and  the 
head  switching  circuit  13A  (Figure  7A). 

Thus  the  track  data  DTR  are  recorded  successive- 
ly  on  the  recording  tracks  57  (Figure  5)  by  the  mag- 
netic  heads  12Aand  12B. 

45  In  the  case  of  this  embodiment  the  track  data  DTR 
comprises  a  predetermined  number  of  block  data 
BLO,  BL1,...  BLM  successively,  as  shown  in  Figure 
10A,  on  every  recording  track  57. 

Each  of  the  block  data  BLm  (m=0,  1...  M)compris- 
50  es,  as  Figure  10B  shows,  successive  synchronizing 

data  SYNC,  address  data  AD,  parity  check  data  PC, 
audio  data  DATA  and  error  correction  code  data 
CRCC.  In  the  case  of  this  embodiment  the  synchron- 
izing  data  SYNC  and  the  address  data  AD  comprise 

55  data  for  one  word  each,  the  parity  check  data  PC  com- 
prise  data  PC1  to  PC4  for  four  words  for  detecting  er- 
rors  of  the  synchronizing  data  SYNC  and  the  address 
data  AC,  the  audio  data  DATA  comprise  data  for  six- 

6 
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teen  words,  and  the  error  correction  code  data  CRCC 
comprise  data  CRCC1  and  CRCC2  for  two  words  for 
correcting  errors  of  the  synchronizing  data  SYNC  to 
the  audio  data  DATA. 

The  address  data  AD  added  to  the  block  data 
BLm  (m=0  to  M)  comprises,  as  Figure  10C  shows, 
track  address  data  TA  indicating  the  track  address  n 
of  the  recording  tracks  57  (Figure  5)  on  which  the 
block  data  BLm  are  recorded,  and  block  address  data 
BA  indicating  the  block  address  m  of  the  block  data 
BLm.  In  this  embodiment,  the  block  address  data  BA 
comprises  word  data  BAO  to  BA6  for  seven  words, 
and  the  track  address  data  TA  comprise  word  data 
TAO  to  TA5  for  six  words. 

Thus,  when  the  block  data  BLm  are  picked  up 
from  the  magnetic  heads  12A  and  12B  scanning 
blocks  BLK  on  the  recording  tracks  57  in  the  repro- 
ducing  mode,  positions  scanned  by  the  magnetic 
heads  12Aand  12B  are  ensured  by  the  track  address 
data  TAand  the  block  address  data  BA. 

Figure  9  shows  details  of  the  reproducing  signal 
processing  circuit  of  Figure  7A.  The  reproduced  input 
SPB  from  the  reproducing  amplifier  circuit  13B  passes 
through  an  equalizer  circuit  121  and  a  phase  locked 
loop  (PLL)  circuit  122.  The  latter  separates  it  into  a 
data  signal  S51  and  a  clock  signal  S52,  both  of  which 
are  demodulated  by  a  demodulation  unit  circuit  123. 
The  circuits  121  to  123  together  form  the  demodulator 
circuit  63. 

The  demodulation  unit  circuit  123  supplies  repro- 
ducing  track  data  S53,  which  is  the  track  data  DTR 
shown  in  Figure  10A,  to  a  data  separation  circuit  124 
together  with  a  reproducing  clock  signal  S54  corre- 
sponding  to  the  clock  signal  S52. 

The  data  separation  circuit  124  separates  the 
parity  check  data  PC  and  the  error  correction  code 
data  CRCC  included  in  each  data  block  PLm  (m=0  to 
M)  arriving  as  the  reproduced  track  data  S53  and  sup- 
plies  them  to  an  error  check  circuit  125  for  error  de- 
tection  and  correction  processing  of  the  reproduced 
track  data  S53.  The  circuit  124  also  transmits  an  error 
flag  EFG  to  a  time  base  correction  memory  126,  as 
occasion  demands. 

Thus  the  data  separation  circuit  124  supplies  the 
audio  data  DATA  included  in  the  reproduced  track 
data  S53  to  the  time  base  correction  memory  126, 
and  writes  it  in  the  time  base  correction  memory  126 
according  to  an  address  signal  S55  obtained  from  a 
switching  circuit  127. 

In  this  embodiment  the  data  separation  circuit 
124  generates  a  word  clock  signal  ECK  whenever  a 
data  word  of  the  data  block  BLm  arrives  as  the  repro- 
ducing  track  data  S53,  supplies  it  to  a  word  address 
counter  128  to  form  a  word  address  WAto  provide  to 
the  switching  circuit  127,  separates  the  block  address 
data  BA  and  the  track  address  data  TA  from  the  ad- 
dress  data  AD  and  supplies  them  to  the  switching  cir- 
cuit  127.  The  switching  circuit  127  supplies  the  word 

address  WA,  the  block  address  BAand  the  track  ad- 
dress  TAto  the  time  base  correction  memory  126  as 
the  address  signal  S55  in  the  writing  mode,  thereby 
writing  the  audio  data  DATA  in  a  memory  area  as- 

5  signed  by  the  address  signal  S55. 
The  audio  data  DATA  thus  written  in  the  time 

base  correction  memory  126  is  read  when  a  read 
word  address  RWA,  a  read  block  address  RBA  and  a 
read  track  address  RTA  generated  in  a  read  address 

10  forming  circuit  129  are  supplied  to  the  time  base  cor- 
rection  memory  126  through  the  switching  circuit  127 
as  the  address  signal  S55.  The  circuit  126  supplies  an 
output  to  a  decoder  1  30  as  a  read  audio  data  WDATA 
and  a  read  error  flag  WEFG. 

15  In  order  to  correct  errors  by  means  of  the  read  er- 
ror  flag  WEFG  as  occasion  demands,  the  decoder 
1  30  restores  reproduced  audio  data  S57  according  to 
the  read  audio  data  WDATA,  and  then  sends  it  as  a 
reproduced  audio  signal  S0UT  through  a  digital/analo- 

20  gue  converter  circuit  1  31  . 
In  this  embodiment,  the  clock  signal  S49  of  the 

clock  signal  generation  circuit  90  (Figure  7B)  and  a 
reference  synchronizing  signal  S60  obtained  from  the 
reference  counting  circuit  92  are  received  by  the  read 

25  address  forming  circuit  129  (Figure  9)  as  reference 
signals  for  obtaining  the  reproduced  audio  signal 
Squt-  In  the  latter  signal,  the  time  base  is  corrected 
through  the  storage  of  data  in  the  time  base  correc- 
tion  memory  126.  In  accordance  with  the  clock  signal 

30  S49  and  reference  synchronizing  signal  S60  corre- 
sponding  to  the  synchronizing  data  SYNC  (Figure 
10B)  of  each  data  block  BLm  (Figure  10A),  the  read 
word  address  RWA,  the  read  block  address  RBA  and 
the  read  track  address  RTA  are  generated  by  the  read 

35  address  forming  circuit  129. 
Atiming  generation  circuit  132  receives  the  clock 

signal  S49  and  generates  a  timing  signal  S58,  which 
is  supplied  to  the  switching  circuit  127,  the  time  base 
correction  memory  1  26,  the  decoder  1  30  and  the  ana- 

40  logue/digital  converter  circuit  131.  The  reproduced 
audio  signal  S0UT  corresponding  to  the  read  audio 
data  WDATA  and  the  read  error  flag  WEFG  of  the  time 
base  correction  memory  126  is  formed  in  accordance 
with  the  reference  clock  signal. 

45  In  addition,  a  track  address  comparator  circuit 
140  in  the  reproduced  signal  processing  circuit  13C 
(Figure  9)  compares  the  track  address  TA  separated 
by  the  data  separation  circuit  124  and  the  read  track 
address  RTA  formed  in  the  read  address  forming  cir- 

50  cuit  129.  The  track  address  comparator  circuit  140 
generates  a  detection  address  signal  S61  indicating 
the  deviation  between  the  two  input  signals  and 
sends  the  signal  S61  through  a  bus  interface  141  of 
the  reproducing  signal  processing  circuit  13C,  which 

55  generates  a  corresponding  output  signal  S62.  The 
signal  S62  is  provided  to  the  addition  circuit  94  (Fig- 
ure  7B)  through  a  reproducing  input  terminal  PB  of  the 
switching  circuit  93  by  way  of  a  bus  interface  142  of 

7 
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the  servo  signal  processing  circuit  82. 
An  offset  position  signal  S63  (Figure  7B)  gener- 

ated  by  an  offset  position  assigning  circuit  143  is  sup- 
plied  to  the  addition  circuit  94  through  an  input  termi- 
nal  PB  of  the  switching  circuit  96  during  reproducing. 
The  position  difference  data  S48  indicating  a  track 
address  which  is  the  sum  of  the  offset  track  address 
indicated  by  the  offset  position  signal  S63  and  the 
track  address  indicated  by  the  position  difference  de- 
tection  signal  S62  is  obtainable  at  an  output  terminal 
of  the  addition  circuit  94.  The  drum  motor  2  (Figure 
7A)  is  driven  in  accordance  with  the  position  differ- 
ence  data  S48  (Figure  7B)  through  the  phase  gain  cir- 
cuit  97,  an  address  difference  smoothing  circuit  99, 
the  addition  circuit  85,  the  digital/pulse  width  modula- 
tor  circuit  86,  the  drive  amplifier  circuit  87  (Figure  7A) 
and  the  carrier  filter  88,  which  produces  the  signal 
S45.  The  rotary  drum  3  is  thus  driven  in  a  servo  op- 
erating  state  wherein  the  position  difference  data  S48 
becomes  "0". 

As  a  result,  the  rotational  position  of  the  rotary 
drum  3  (namely  the  scanning  position  of  the  magnetic 
heads  12Aand  12B  with  respect  to  the  tape  6)  is  off- 
set  in  that  the  read  track  address  RTA  is  modified  by 
the  track  address  of  the  offset  position  signal  S63. 

In  the  construction  of  Figures  7A  to  10C,  the 
switching  circuits  93,  96  and  98  of  the  servo  signal 
processing  circuit  82  are  kept  engaged  with  the  re- 
spective  input  terminals  PB  during  reproducing. 
Therefore,  the  rotary  drum  3  is  subjected  to  a  servo 
control  substantially  in  accordance  with  the  track  ad- 
dress  data  TA  (Figure  10C)  of  the  address  data  AD 
(Figure  10B)  included  in  the  pick-up  signal  S26  ob- 
tained  from  the  magnetic  heads  12Aand  12B.  The 
scanning  position  of  the  magnetic  heads  12Aand  12B 
on  the  tape  6  is  set  by  the  offset  position  signal  S63 
supplied  by  the  offset  position  assigning  circuit  143. 

That  is,  the  pick-up  signal  S26  is  taken  into  a  re- 
producing  signal  processing  circuit  13c  through  the 
head  switching  circuit  13A  and  the  reproducing  ampli- 
fier  circuit  13B  of  the  recording/reproducing  circuit  13. 
Therefore,  when  the  audio  data  DATA  are  written  in 
the  time  base  correction  memory  126  from  the  data 
separation  circuit  124  (Figure  9)  and  also  read  by  the 
read  address  forming  circuit  1  29,  the  track  address  TA 
separated  in  the  data  separation  circuit  124  is  com- 
pared  with  the  read  track  address  RTA  obtained  from 
the  read  address  forming  circuit  129  in  the  track  ad- 
dress  comparator  circuit  140.  The  detection  address 
signal  S61  indicating  the  deviation  is  supplied  to  the 
servo  signal  processing  circuit  82  (Figure  7B)  as  the 
position  difference  detection  signal  S62.  The  servo 
signal  processing  circuit  82  is  therefore  controlled  to 
a  servo  operating  state  where  the  position  difference 
data  S48  becomes  "0". 

If  the  tape  cassette  4  recorded  by  means  of  a 
plurality  of  plug-compatible  machines  comprising  the 
rotary  head  recording  and  reproducing  apparatus 

constructed  as  shown  in  Figures  7Aand  7B  is  repro- 
duced  interchangeably,  then  there  may  be  a  case 
where  the  angle  of  the  scanning  path  of  the  rotary 
magnetic  heads  with  respect  to  the  recording  tape  in 

5  each  plug-compatible  machine  does  not  coincide  with 
the  recording  track.  This  can  result  because  of  a  dif- 
ference  in  structure  of  the  tape  running  system.  In 
that  case,  a  rotary  magnetic  head  12A(or  12B)  scans 
across  the  recording  track  57  slantwise  as  shown  in 

10  Figure  11. 
That  is,  when  the  angle  of  the  scanning  path 

SCN1  of  the  magnetic  head  2A(or2B)  coincides  with 
the  recording  path  of  the  recording  track  57,  the  mag- 
netic  head  2A(or2B)  scans  the  nth  recording  track  57 

15  whereat  the  azimuth  angle  coincides.  The  magnetic 
head  2A(or2B)  thus  picks  up  recording  data  from  the 
nth  recording  track  57. 

When  the  scanning  angle  of  the  magnetic  head 
2A  (or  2B)  does  not  coincide  with  a  recording  path  of 

20  the  recording  track,  the  magnetic  head  12A  (or  12B) 
scans  the  nth  recording  track  57  slantwise,  and  if  the 
deviation  of  the  scanning  angle  is  large  enough,  the 
magnetic  head  2A  (or  2B)  also  scans  the  neighbour- 
ing  recording  tracks  where  the  azimuth  angle  coin- 

25  cides,  namely  the  (n+2)th  and  the  (n-2)th  recording 
tracks  57,  as  indicated  by  scanning  paths  SCN2  and 
SCN3  in  Figure  11.  Thus  the  magnetic  head  12A(or 
1  2B)  picks  up  recording  data  not  only  from  the  nth  re- 
cording  track  57  but  also  at  least  from  the  (n-1)th  and 

30  the  (n+1)th  recording  tracks  57  on  opposite  sides  of 
the  nth  track. 

In  a  scanning  state  wherein,  for  example,  the  off- 
set  phase  signal  S63  of  the  offset  position  assigning 
circuit  143  (Figure  7B)  has  been  set  to  an  offset-free 

35  state,  the  following  operation  takes  place. 
In  a  first  scanning  state  in  which  the  scanning 

path  SCN1  is  followed,  the  read  address  forming  cir- 
cuit  129  (Figure  9)  sends  the  read  track  address  RTA 
for  reading  audio  data  of  the  recording  tracks  57  of  the 

40  reference  track  addresses  n  -  1  ,  n,  n  +  1  ,  as  shown  in 
Figure  12A,  from  the  time  base  correction  memory 
126  (Figure  9)  in  accordance  with  the  reference  syn- 
chronizing  signal  S60  of  the  reference  counting  circuit 
92  (Figure  7B). 

45  The  track  address  TA  separated  from  the  data 
separation  circuit  124  (Figure  9)  in  accordance  with 
the  pick-up  signal  S26  of  the  magnetic  head  12A(or 
1  2B)  of  the  rotary  drum  3  is  then  ready  for  the  mag- 
netic  head  12A  (or  12B)  to  scan  the  track  of  address 

so  n  during  the  whole  scanning  period.  When  the  read 
track  address  RTA  assigns  the  track  addresses  n  -  1  , 
n,  n  +  1  successively  (Figure  12A),  it  operates  to  pro- 
vide  the  track  address  TA  obtained  from  the  identical 
track  addresses  n  -  1,  n,  n  +  1  to  the  track  address 

55  comparator  circuit  140  (Figure  9),  as  shown  in  Figure 
12B. 

Accordingly,  an  "0"  level  signal  as  an  address  dif- 
ference  between  the  read  track  address  RT  and  the 

8 
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track  address  TA  is  appropriated,  as  shown  in  Figure 
12C,  to  the  position  difference  detection  signal  S62 
supplied  to  the  switching  circuit  93  of  the  servo  signal 
processing  circuit  82  (Figure  7B)  by  way  of  the  bus  in- 
terfaces  141  and  142  and  in  accordance  with  the  de- 
tection  address  signal  S61  of  the  track  address  com- 
parator  circuit  140. 

Thus  when  the  "0"  level  position  difference  detec- 
tion  signal  S62  is  supplied  to  the  servo  signal  proc- 
essing  circuit  82,  a  value  of  the  position  data  S50  to 
be  added  to  the  speed  data  S42  at  the  addition  circuit 
85  is  "0",  and  the  drum  motor  2  causes  the  rotary 
drum  3  to  rotate  at  a  speed  such  as  to  make  the  tape 
62  draw  the  first  scanning  path  SCN1. 

However,  in  such  an  operating  state,  if  the  rota- 
tional  position  of  the  rotary  drum  3  is  shifted,  the  track 
address  TA  obtained  from  a  pick-up  signal  S24  of  the 
magnetic  heads  12Aand  12B  when  the  read  track  ad- 
dress  RTA  (Figure  12A)  assigns  the  track  addresses 
n  -  1,  n,  n  +  1  is  shifted  towards  the  preceding  or  fol- 
lowing  track.  Hence  the  position  difference  detection 
signal  S62  is  shifted  from  the  "0"  level  state  of  Figure 
12C  to  the  "+1"  (positive)  signal  level  or  the  "-1"  (neg- 
ative)  signal  level. 

In  this  case  the  position  data  S50  corresponding 
to  the  shift  added  to  the  speed  data  S42  in  the  addi- 
tion  circuit  85  (and  therefore  the  driving  speed  of  the 
drum  motor  2)  is  modified  in  the  direction  removing 
the  shift,  and  the  scanning  position  of  the  magnetic 
head  12A  (or  12B)  is  brought  back  to  the  track  ad- 
dresses  n-1  ,  n,  n+1  assigned  by  the  read  track  RTA. 

When  the  tape  cassette  4  scanning  thus  on  the 
first  scanning  path  SCN1  is  installed,  the  rotary  drum 
3  is  controlled  to  a  position  servo  state  where  the 
magnetic  heads  12A  and  12B  are  made  to  scan  suc- 
cessively  on  the  same  recording  track. 

When  the  magnetic  heads  12Aand  12B  trace  the 
scanning  path  SCN2  across  the  recording  track  slant- 
wise,  as  shown  in  Figure  1  1  ,  so  that  the  read  track  ad- 
dress  RTA  of  the  read  address  forming  circuit  129  as- 
signs  the  track  addresses  n-1  ,  n,  n+1  in  that  order  as 
shown  in  Figures  13A,  13Band  13C  corresponding  to 
Figures  12A,  12B  and  12C,  the  track  addresses  TA 
obtained  fro  the  data  separation  circuit  124  in  accor- 
dance  with  the  pick-up  signal  of  the  magnetic  head 
12A(or  12B)  are  (n-2,  n-1,  n),  (n-1,  n,  n+1),  (n,  n+1, 
n+2)  as  shown  in  Figure  1  3B.  Thus  when  the  scanning 
path  SCN2  crosses  the  track  addresses  n  -  1,  n,  n  + 
1  ,  the  azimuth  angle  scans  the  identical  neighbouring 
recording  tracks  on  the  running-in  side  and  break- 
away  side  of  the  magnetic  head  12A(or  12B). 

In  this  case  the  position  difference  detection  sig- 
nal  S62  supplied  to  the  switching  circuit  93  of  the  ser- 
vo  signal  processing  circuit  82  in  accordance  with  the 
detection  address  signal  S61  indicating  an  address 
deviation  between  the  read  track  address  RTA  and 
the  track  address  TA  in  the  track  address  comparator 
circuit  140  becomes  "0",  as  shown  in  Figure  13C, 

when  the  track  address  TA  is  equal  to  the  read  track 
address  RTA.  The  timing  is  such  that  the  track  ad- 
dress  TA  becomes  unequal  to  the  read  track  address 
RTA  before  and  after  it  is  equal  thereto.  A  negative  de- 

5  viation  signal  DN1  and  a  positive  deviation  signal  DP1 
indicating  the  address  deviation  are  generated. 

When  such  position  difference  detection  signal 
S62  is  supplied  to  the  addition  circuit  85  as  the  posi- 
tion  data  S50,  the  servo  output  signal  S44  for  aver- 

10  aging  the  deviation  signals  DN1  and  DP1  is  obtained 
through  a  system  comprising  the  digital/pulse  width 
modulator  circuit  86,  the  drive  amplifier  circuit  87  and 
the  carrier  filter  88.  The  drum  motor  2  is  thus  in  a  driv- 
ing  state  such  as  not  to  modify  the  rotational  speed 

15  (which  is  assumed  to  be  free  from  deviation)  when 
the  deviation  signals  DN1  and  DP1  are  equal  to  each 
other. 

If  scanning  positions  of  the  magnetic  heads  12A 
and  12B  are  shifted,  the  times  for  the  rotary  magnetic 

20  heads  12A  and  12B  to  scan  the  adjacent  recording 
tracks  become  unequal,  and  thus  the  times  for  the 
position  difference  detection  signal  S62  to  generate 
the  deviation  signals  DN1  and  DP1  become  unequal 
to  each  other.  In  this  case  the  drum  motor  2  has  its 

25  rotational  speed  controlled  in  such  a  direction  that  the 
deviation  signals  DN1  and  DP1  are  equal  to  each 
other,  and  finally  is  driven  in  a  servo  control  state 
wherein  a  mean  value  of  the  position  difference  de- 
tection  signal  S62  becomes  "0". 

30  Sometimes  the  magnetic  heads  12Aand  1  2B  will 
trace  a  scanning  path  running  in  from  the  succeeding 
recording  track  and  crossing  the  preceding  recording 
track  as  indicated  by  a  scanning  path  SCN3  in  Figure 
11.  In  this  case,  the  read  track  address  RTA  (Figure 

35  14A)  of  the  read  address  forming  circuit  129  assigns 
the  track  addresses  n-1,  n,  n+1,  and  the  track  ad- 
dress  TA  separated  from  the  data  separation  circuit 
124  in  accordance  with  the  pick-up  signal  S24  of  the 
magnetic  heads  12A  and  12B  generates  track  ad- 

40  dresses  indicating  that  the  adjacent  recording  tracks 
are  scanned  before  and  after  the  identical  track  ad- 
dresses  n-1,  n,  n+1.  As  Figure  14C  shows,  the  posi- 
tion  difference  detection  signal  S62  corresponding 
thereto  is  such  that  deviation  signals  DP2  and  DN2 

45  equal  in  duration  to  each  otherare  generated  as  in  the 
case  of  the  deviation  signals  DN1,  DP1  of  Figure  13C 
except  that  curvatures  of  the  signal  level  are  re- 
versed. 

In  this  case,  when  the  phase  data  S50  corre- 
50  sponding  to  the  phase  difference  detection  signal 

S62  is  supplied  to  the  addition  circuit  85,  the  drum  mo- 
tor  2  has  its  rotational  speed  controlled  so  as  to  make 
the  durations  of  the  deviation  signals  DP2  and  DN2 
equal  to  each  other. 

55  If  for  any  reason  the  scanning  phase  of  the  mag- 
netic  heads  12Aand  12B  is  shifted  from  such  servo 
state  to  the  recording  track  on  a  preceding  side  or  to 
the  recording  track  on  a  succeeding  side,  then  an  un- 

9 
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balanced  position  difference  detection  signal  S62,  in 
which  the  duration  of  the  deviation  signal  DP2  or  DN2 
becomes  longer  in  accordance  with  the  magnitude  of 
the  shift,  is  generated,  and  the  position  data  S50  cor- 
responding  thereto  is  supplied  to  the  addition  circuit 
85.  The  drum  motor  2  thus  corrects  its  rotational  pos- 
ition  in  such  a  direction  as  to  remove  the  imbalance. 

Thus  in  the  case  of  the  scanning  path  SCN3, 
scanning  positions  of  the  magnetic  heads  12A  and 
12B  can  simply  be  subjected  to  a  servo  control. 

(4)  Other  Embodiments 

1.  In  the  embodiment  described  in  detail  above, 
the  construction  is  such  that  the  address  signal 
indicating  a  scanning  position  of  the  magnetic 
heads  12Aand  12B  is  obtainable  from  recording 
the  track  addresses  and  the  block  addresses  on 
the  recording  tracks  57  (Figure  5)  together  with 
the  information  data  comprising  blocked  digital 
data.  However,  the  track  addresses  and  the  block 
addresses  comprising  a  digital  signal  each  may 
be  recorded  instead  together  with  an  analogue  in- 
formation  signal.  The  recording  track  57  will  then 
be  arranged  in  blocks  BLK,  and  the  address  sig- 
nal  is  ready  for  picking  up  from  each  block. 
2.  In  the  embodiment  described  in  detail  above, 
a  digital  signal  is  used  as  the  address  signal. 
However,  a  similar  effect  can  be  obtained  by  re- 
cording  a  control  signal  (or  so-called  CTL  signal), 
a  pilot  signal  and  the  like  along  the  recording 
track  57  instead  of  a  digital  address  signal,  and 
subjecting  the  driving  motor  to  a  servo  control  us- 
ing  the  CTL  and  pilot  signals,  etc.  as  an  address 
signal  during  reproducing. 
3.  In  the  embodiment  described  in  detail  above, 
the  rotary  drum  3  is  driven  by  the  drum  motor  2 
(Figure  3),  and  the  driving  force  is  transferred  to 
the  capstan  15  through  the  transmission  means 
30.  However,  the  driving  system  is  not  necessar- 
ily  limited  thereto.  For  example,  a  capstan  motor 
may  be  employed  and  the  driving  force  of  the  cap- 
stan  motor  may  be  transferred  to  the  rotary  drum 
3,  or  a  common  single  driving  motor  may  be  pro- 
vided  for  the  rotary  drum  3  and  the  capstan  15, 
and  the  rotary  drum  3  and  the  capstan  1  5  may  be 
driven  by  the  common  driving  motor  through  a 
transmission  system  and  so  forth.  In  short,  by  us- 
ing  a  single  driving  motor  to  drive  the  rotary  drum 
3  and  the  capstan  15  at  a  predetermined  speed 
ratio,  the  running  speed  of  the  tape  6  during  re- 
producing  will  be  controlled  so  as  to  lock  the 
scanning  track  address  of  the  rotary  magnetic 
head  with  respect  to  the  reference  address  posi- 
tion. 
4.  In  the  embodiment  described  in  detail  above, 
the  phase  detection  signal  S1  during  recording  is 
obtained  from  the  pulse  generator  22  provided  at 

the  rotary  drum  3.  However,  the  pulse  generator 
22  is  not  necessarily  positioned  at  the  rotary 
drum  3.  The  phase  detection  signal  S1  may  be 
taken  instead  from  the  driving  system  for  the  ro- 

5  tary  drum  3  and  the  capstan  15. 

Claims 

10  1  .  A  rotary  head  tape  recording  and  reproducing  ap- 
paratus  for  recording  or  reproducing  an  informa- 
tion  signal  including  address  data  on  or  from  re- 
cording  tracks  formed  on  a  magnetic  tape  (6) 
across  a  longitudinal  direction  of  said  magnetic 

15  tape  (6),  the  apparatus  comprising: 
rotary  head  means  (12A,  12B); 
head  drum  means  (3)  mounting  the  rotary  head 
means  (12A,  12B)  and  supporting  a  magnetic 
tape  (6)  wound  around  the  head  drum  means  (3) 

20  along  a  predetermined  wrap  arc,  the  rotary  head 
means  (12A,  12B)  recording  or  reproducing  the 
information  signal  on  or  from  the  magnetic  tape 
(6); 
capstan  means  (1  5)  for  driving  the  magnetic  tape 

25  (6); 
transmission  means  (30)  connected  to  the  head 
drum  means  (3)  and  the  capstan  means  (15); 
common  motor  means  (2)  for  driving  the  trans- 
mission  means  (30),  the  head  drum  means  (3) 

30  and  the  capstan  means  (15),  at  least  the  head 
drum  means  (3)  and  the  capstan  means  (15)  be- 
ing  driven  in  rotation;  characterised  by 
reference  means  (22,  26)  for  generating  first  and 
second  reference  signals; 

35  comparison  means  (69)  for  comparing  the  first 
reference  signal  with  a  first  output  signal  repre- 
senting  a  rotational  state  of  the  rotary  head  (12A, 
12B)  to  produce  a  first  comparison  signal  and  for 
comparing  the  second  reference  signal  with  a 

40  second  output  signal  representing  address  data 
reproduced  from  the  magnetic  tape  (6)  by  the  ro- 
tary  head  means  (12A,  12B)  to  produce  a  second 
comparison  signal;  and 
servo  control  means  (52)  operative  in  a  recording 

45  mode  for  controlling  the  common  motor  means 
(2)  in  accordance  with  the  first  comparison  signal 
and  in  a  reproducing  mode  for  controlling  the 
common  motor  means  (2)  in  accordance  with  the 
second  comparison  signal. 

50 
2.  Apparatus  according  to  claim  1  wherein  the  first 

output  signal  is  a  phase  signal  generated  in  ac- 
cordance  with  the  rotation  of  the  rotary  head 
means  (12A,  12B). 

55 
3.  Apparatus  according  to  claim  2  further  compris- 

ing  a  pulse  generator  (22)  and  wherein  the  first 
output  signal  is  a  pulse  signal  generated  by  the 

10 
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pulse  generator  (22). 

4.  Apparatus  according  to  claim  1  wherein  the  first 
reference  signal  comprises  a  reference  phase 
signal.  5 

5.  Apparatus  according  to  claim  1  wherein  the  first 
reference  signal  comprises  a  reference  clock  sig- 
nal. 

10 
6.  Apparatus  according  to  claim  1  wherein  the  sec- 

ond  output  signal  comprises  a  reproduced  block 
address  data  signal. 

7.  Apparatus  according  to  claim  1  wherein  the  sec-  15 
ond  reference  signal  comprises  a  reference  ad- 
dress  data  signal. 

8.  Apparatus  according  to  claim  6  further  compris- 
ing  memory  means  (65)  for  temporarily  memoriz-  20 
ing  an  information  signal  reproduced  by  the  ro- 
tary  head  means  (1  2A,  1  2B)  and  wherein  the  sec- 
ond  reference  signal  comprises  a  read  address 
data  signal  for  reading  the  information  signal. 

25 
9.  Apparatus  according  to  claim  1  further  compris- 

ing  means  (84)  for  generating  a  third  reference 
signal  and  adder  means  (94)  for  the  first  compar- 
ison  signal  and  the  third  reference  signal  to  pro- 
duce  a  first  addition  signal  and  wherein,  in  a  re-  30 
cording  mode,  the  servo  control  means  (52)  con- 
trols  the  common  motor  means  (2)  in  accordance 
with  the  first  addition  signal. 

10.  Apparatus  according  to  claim  9  further  compris-  35 
ing  a  drum  lock  phase  assigning  circuit  (54)  and 
wherein  the  third  reference  signal  comprises  a 
drum  lock  phase  assigning  signal  produced  by 
the  drum  lock  phase  assigning  circuit  (54). 

40 
11.  Apparatus  according  to  claim  1  further  compris- 

ing  means  (76,  143)  for  generating  a  fourth  refer- 
ence  signal  and  adder  means  (94)  for  adding  the 
second  comparison  signal  and  the  fourth  refer- 
ence  signal  to  produce  a  second  addition  signal  45 
and  wherein,  in  a  reproducing  mode,  the  servo 
control  means  (52)  controls  the  common  motor 
means  (2)  in  accordance  with  the  second  addition 
signal. 

50 
12.  Apparatus  according  to  claim  11  further  compris- 

ing  an  offset  position  assigning  circuit  (70,  143) 
and  wherein  said  fourth  reference  signal  compris- 
es  offset  position  assigning  address  data  gener- 
ated  by  the  offset  position  assigning  circuit  (70,  55 
143). 

13.  Apparatus  according  to  claim  1  wherein  the  ser- 

vo  control  means  (52)  comprises  a  speed  com- 
parison  circuit  that  generates  a  third  comparison 
signal  which  is  a  function  of  the  rotation  of  the  ro- 
tary  head  means  (12A,  12B),  and  the  servo  con- 
trol  (52)  controls  the  common  motor  means  by  a 
third  addition  signal  which  is  the  sum  of  the  first 
or  second  comparison  signal  and  the  third  com- 
parison  signal. 

14.  Apparatus  according  to  claim  1  wherein  the  com- 
mon  motor  means  (2)  comprises  a  drum  motor  (2) 
integrated  with  the  head  drum  means  (3). 

15.  Apparatus  according  to  claim  1  wherein  the  com- 
mon  motor  means  (2)  comprises  a  capstan  motor 
integrated  with  the  capstan  means  (15). 

16.  Apparatus  according  to  claim  1  wherein  the 
transmission  means  (30)  comprises  a  rotational 
driving  gear  mechanism. 

17.  Apparatus  according  to  claim  1  wherein  the  com- 
mon  motor  means  (2)  also  drives  a  take-up  reel 
base  which  winds  the  magnetic  tape  (6). 

Patentanspruche 

1  .  Auf  zeichnungs-  und  Wiedergabegerat  mit  einem 
rotierenden  Kopf  zur  Aufzeichnung  oder  Wieder- 
gabe  eines  Informationssignal  einschlieftlich 
Adrelidaten  auf  oder  von  auf  einem  Magnetband 
(6)  quer  zu  einer  Langsrichtung  des  Magnet- 
bands  (6)  ausgebildeten  Aufzeichnungsspuren, 
wobei  das  Gerat  umfalit: 
rotierende  Kopfe  (12A,  12B); 
eine  Kopftrommeleinrichtung  (3),  an  welcherdie 
rotierenden  Kopfe  angebracht  sind,  und  welche 
ein  Magnetband  (6)  tragt,  das  entlang  eines  vor- 
gegebenen  Wickelbogens  urn  die  Kopftrommel- 
einrichtung  (3)  herumgewickelt  ist,  wobei  die  ro- 
tierenden  Kopfe  (12A,  12B)  das  Informationssi- 
gnal  auf  oder  von  dem  Magnetband  aufzeichnen 
oder  wiedergeben; 
eine  Capstaneinrichtung  (15)  zum  Antrieb  des 
Magnetbands  (6); 
Ubertragungsmittel  (30),  welche  mit  der  Kopf- 
trommeleinrichtung  (3)  und  der 
Capstaneinrichtung  (15)  verbunden  sind; 
eine  gemeinsame  Motoreinrichtung  (2)  zum  An- 
trieb  der  Ubertragungsmittel  (30),  der  Kopftrom- 
meleinrichtung  (3)  und  der  Capstaneinrichtung 
(15),  wobei  mindestens  die  Kopftrommeleinrich- 
tung  (3)  und  die  Capstaneinrichtung  (15)  in  Ro- 
tation  versetzt  werden;  gekennzeichnet  durch 
Bezugsmittel  (22,  26)  zur  Erzeugung  erster  und 
zweiter  Bezugssignale; 
Vergleichsmittel  (69)  zum  Vergleich  des  ersten 

11 
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Bezugssignal  mit  einem  ersten  Ausgangssignal, 
welches  einen  Rotationszustand  des  rotierenden 
Kopfs  (12A,  12B)  reprasentiert,  urn  ein  erstes 
Vergleichssignal  zu  erzeugen,  und  zum  Vergleich 
des  zweiten  Bezugssignals  mit  einem  zweiten 
Ausgangssignal,  welches  die  von  dem  Magnet- 
band  (6)  mittels  der  rotierenden  Kopfe  (12A,  12B) 
wiedergegebenen  Adrelidaten  reprasentiert,  urn 
ein  zweites  Vergleichssignal  zu  erzeugen;  und 
eine  Servosteuerungseinrichtung  (52),  welche 
im  Aufzeichnungsmodus  zur  Steuerung  der  ge- 
meinsamen  Motoreinrichtung  (2)  in  Ubereinstim- 
mung  mit  dem  ersten  Vergleichssignal  und  im 
Wiedergabemodus  zur  Steuerung  dergemeinsa- 
men  Motoreinrichtung  (2)  in  Ubereinstimmung 
mit  dem  zweiten  Vergleichssignal  wirksam  ist. 

2.  Gerat  nach  Anspruch  1,  bei  dem  das  erste  Aus- 
gangssignal  ein  in  Ubereinstimmung  mit  der  Ro- 
tation  der  rotierenden  Kopfeinrichtung  (12A, 
12B)  erzeugtes  Phasensignal  ist. 

3.  Gerat  nach  Anspruch  2,  welches  aulierdem  einen 
lmpulsgenerator(22)  umfalit,  und  bei  dem  das  er- 
ste  Ausgangssignal  ein  durch  den  Impulsgenera- 
tor  (22)  erzeugtes  Impulssignal  ist. 

4.  Gerat  nach  Anspruch  1,  bei  dem  das  erste  Be- 
zugssignal  ein  Bezugsphasensignal  enthalt. 

5.  Gerat  nach  Anspruch  1,  bei  dem  das  erste  Be- 
zugssignal  ein  Bezugstaktsignal  enthalt. 

6.  Gerat  nach  Anspruch  1  ,  bei  dem  das  zweite  Aus- 
gangssignal  ein  wiedergegebenes  Blockadres- 
sen-Datensignal  enthalt. 

10.  Gerat  nach  Anspruch  9,  welches  weiterhin  eine 
Trommelverriegelu  ngsphasenzutei  lu  ngsschalt 
ung  (54)  umfalit,  und  bei  dem  das  dritte  Bezugs- 
signal  ein  durch  die  Trommelverriegelungspha- 

5  senzuteilungsschaltung  (54)  erzeugtes  Trom- 
melverriegelungsphasenzuteilungssignal  ent- 
halt. 

11.  Gerat  nach  Anspruch  1,  welches  weiterhin  Mittel 
10  (76,  143)  zur  Erzeugung  eines  vierten  Bezugssi- 

gnals  und  Addiermittel  (94)  zur  Addition  des  zwei- 
ten  Vergleichssignals  und  des  vierten  Bezugssi- 
gnals  umfalit,  urn  ein  zweites  Additionssignal  zu 
erzeugen,  und  bei  dem  im  Wiedergabemodus  die 

15  Servosteuerungseinrichtung  (52)  die  gemeinsa- 
me  Motoreinrichtung  (2)  in  Ubereinstimmung  mit 
dem  zweiten  Additionssignal  steuert. 

12.  Gerat  nach  Anspruch  1,  welches  weiterhin  eine 
20  Positionsabweichungszuteilungsschaltung  (70, 

143)  umfalit,  und  bei  dem  das  vierte  Bezugssi- 
gnal  durch  die  Positionsabweichungszuteilungs- 
schaltung  (70,  143)  erzeugte  Adrelidaten  fur  die 
Positionsabweichungszuteilung  enthalt. 

25 
13.  Gerat  nach  Anspruch  1,  bei  welchem  die  Servo- 

steuerungseinrichtung  (52)  eine  Geschwindig- 
keitsvergleichsschaltung  umfalit,  welche  ein  drit- 
tes  Vergleichssignal  erzeugt,  welches  eine  Funk- 

30  tion  der  Rotation  der  rotierenden  Kopfe  (12A, 
12B)  ist,  und  bei  dem  die  Servosteuerungsein- 
richtung  (52)  die  gemeinsame  Motoreinrichtung 
mittels  eines  dritten  Additionssignals  steuert, 
welches  die  Summe  des  ersten  oder  zweiten  Ver- 

35  gleichssignals  und  des  dritten  Vergleichssignals 
ist. 

7.  Gerat  nach  Anspruch  1  ,  bei  dem  das  zweite  Be- 
zugssignal  ein  Bezugsadressen-Datensignal 
enthalt.  40 

8.  Gerat  nach  Anspruch  6,  welches  weiterhin  Spei- 
chermittel  (65)  zur  vorubergehenden  Speiche- 
rung  eines  mittels  der  rotierenden  Kopfe  (12A, 
12B)  wiedergegebenen  Informationssignals  ent-  45 
halt,  und  bei  dem  das  zweite  Bezugssignal  ein 
Leseadressen-Datensignal  zum  Lesen  des  Infor- 
mationssignals  enthalt. 

9.  Gerat  nach  Anspruch  1  ,  welches  weiterhin  Mittel  so 
(84)  zur  Erzeugung  eines  dritten  Bezugssignals 
und  Addiermittel  (94)  fur  das  erste  Vergleichssi- 
gnal  und  das  dritte  Bezugssignal  umfalit,  urn  ein 
erstes  Additionssignal  zu  erzeugen,  und  bei  dem 
im  Aufzeichnungsmodus  die  Servosteuerungs-  55 
einrichtung  (52)  die  gemeinsame  Motoreinrich- 
tung  (2)  in  Ubereinstimmung  mit  dem  ersten  Ad- 
ditionssignal  steuert. 

14.  Gerat  nach  Anspruch  1,  bei  dem  die  gemeinsame 
Motoreinrichtung  (2)  einen  Trommelmotor(2)  um- 
falit,  der  mit  der  Kopftrommeleinrichtung  (3)  eine 
Einheit  bildet. 

1  5.  Gerat  nach  Anspruch  1  ,  bei  welchem  die  gemein- 
same  Motoreinrichtung  (2)  einen  mit  der 
Capstaneinrichtung  (15)  eine  Einheit  bildenden 
Capstanmotor  umfalit. 

16.  Gerat  nach  Anspruch  1,  bei  welchem  die  Ubertra- 
gungsmittel  (30)  einen  rotierenden  Antriebszahn- 
radmechanismus  umfassen. 

1  7.  Gerat  nach  Anspruch  1  ,  bei  welchem  die  gemein- 
same  Motoreinrichtung  (2)  aulierdem  das  Unter- 
teil  einer  Aufwickelspule,  die  das  Magnetband  (6) 
aufwickelt,  antreibt. 

12 
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Revendications 

1.  Appareil  d'enregistrement  et  de  reproduction  a 
bande  a  tetes  tournantes  permettant  d'enregis- 
trer  ou  de  reproduire  un  signal  d'information  in- 
cluant  des  donnees  d'adresse  sur  ou  a  partir  de 
pistes  d'enregistrement  formees  sur  une  bande 
magnetique  (6)  suivant  une  direction  longitudina- 
le  de  ladite  bande  magnetique  (6),  I'appareil 
comprenant  : 

un  moyen  de  tetes  tournantes  (12A,  12B)  ; 
un  moyen  de  tambour  de  tetes  (3)  sur  le- 

quel  le  moyen  de  tetes  tournantes  (12A,  12B)  est 
monte  et  qui  supporte  une  bande  magnetique  (6) 
enroulee  autour  du  moyen  de  tambour  de  tetes 
(3)  selon  un  arc  d'enroulement  predetermine,  le 
moyen  de  tetes  tournantes  (12A,  12B)  enregis- 
trant  ou  reproduisant  le  signal  d'information  sur 
ou  depuis  la  bande  magnetique  (6)  ; 

un  moyen  de  cabestan  (15)  permettant 
d'entraTner  la  bande  magnetique  (6)  ; 

un  moyen  de  transmission  (30)  connecte 
au  moyen  de  tambour  de  tetes  (3)  et  au  moyen  de 
cabestan  (15)  ; 

un  moyen  de  moteur  commun  (2)  permet- 
tant  d'entraTner  le  moyen  de  transmission  (30),  le 
moyen  de  tambour  de  tetes  (3)  et  le  moyen  de  ca- 
bestan  (15),  au  moins  le  moyen  de  tambour  de  te- 
tes  (3)  et  le  moyen  de  cabestan  (1  5)  etant  entraT- 
nes  en  rotation, 

caracterise  par  : 
un  moyen  de  reference  (22,  26)  permet- 

tant  de  generer  des  premier  et  second  signaux  de 
reference  ; 

un  moyen  de  comparaison  (69)  permet- 
tant  de  comparer  le  premier  signal  de  reference 
a  un  premier  signal  de  sortie  representant  un  etat 
de  rotation  de  la  tete  tournante  (12A,  12B)  pour 
produire  un  premier  signal  de  comparaison  et 
permettant  de  comparer  le  second  signal  de  re- 
ference  a  un  second  signal  de  sortie  representant 
des  donnees  d'adresse  reproduites  a  partir  de  la 
bande  magnetique  (6)  par  le  moyen  de  tetes  tour- 
nantes  (12A,  12B)  pour  produire  un  second  signal 
de  comparaison  ;  et 

un  moyen  de  commande  d'asservisse- 
ment  (52)  qui  fonctionne  dans  un  mode  enregis- 
trement  pour  commander  le  moyen  de  moteur 
commun  (2)  conformement  au  premier  signal  de 
comparaison  et  dans  un  mode  reproduction  pour 
commander  le  moyen  de  moteur  commun  (2) 
conformement  au  second  signal  de  comparaison. 

2.  Appareil  selon  la  revendication  1,  dans  lequel  le 
premier  signal  de  sortie  est  un  signal  de  phase 
genere  conformement  a  la  rotation  du  moyen  de 
tetes  tournantes  (12A,  12B). 

3.  Appareil  selon  la  revendication  2,  comprenant  en 
outre  un  generateur  d'impulsion  (22)  et  dans  le- 
quel  le  premier  signal  de  sortie  est  un  signal  im- 
pulsionnel  genere  par  le  generateur  d'impulsion 

5  (22). 

4.  Appareil  selon  la  revendication  1,  dans  lequel  le 
premier  signal  de  reference  comprend  un  signal 
de  phase  de  reference. 

10 
5.  Appareil  selon  la  revendication  1,  dans  lequel  le 

premier  signal  de  reference  comprend  un  signal 
d'horloge  de  reference. 

15  6.  Appareil  selon  la  revendication  1,  dans  lequel  le 
second  signal  de  sortie  comprend  un  signal  de 
donnees  d'adresse  de  bloc  reproduit. 

7.  Appareil  selon  la  revendication  1,  dans  lequel  le 
20  second  signal  de  reference  comprend  un  signal 

de  donnees  d'adresse  de  reference. 

8.  Appareil  selon  la  revendication  6,  comprenant  en 
outre  un  moyen  de  memoire  (65)  pour  memoriser 

25  temporairement  un  signal  d'information  reproduit 
par  le  moyen  de  tetes  tournantes  (12A,  12B)  et 
dans  lequel  le  second  signal  de  reference 
comprend  un  signal  de  donnees  d'adresse  de  lec- 
ture  permettant  de  lire  le  signal  d'information. 

30 
9.  Appareil  selon  la  revendication  1  ,  comprenant  en 

outre  un  moyen  (84)  permettant  de  generer  un 
troisieme  signal  de  reference  et  un  moyen  d'ad- 
ditionneur  (94)  permettant  d'additionner  le  pre- 

35  mier  signal  de  comparaison  et  le  troisieme  signal 
de  reference  af  in  de  produire  un  premier  signal 
d'addition  et  dans  lequel,  dans  un  mode  enregis- 
trement,  le  moyen  de  commande  d'asservisse- 
ment  (52)  commande  le  moyen  de  moteur 

40  commun  (2)  conformement  au  premier  signal 
d'addition. 

10.  Appareil  selon  la  revendication  9,  comprenant  en 
outre  un  circuit  d'assignation  de  phase  de 

45  verrouillage  de  tambour  (54)  et  dans  lequel  le 
troisieme  signal  de  reference  comprend  un  signal 
d'assignation  de  phase  de  verrouillage  de  tam- 
bour  produit  par  le  circuit  d'assignation  de  phase 
de  verrouillage  de  tambour  (54). 

50 
11.  Appareil  selon  la  revendication  1  ,  comprenant  en 

outre  un  moyen  (76,  143)  permettant  de  generer 
un  quatrieme  signal  de  reference  et  un  moyen 
d'additionneur  (94)  permettant  d'additionner  le 

55  second  signal  de  comparaison  et  le  quatrieme  si- 
gnal  de  reference  afin  de  produire  un  second  si- 
gnal  d'addition  et  dans  lequel,  dans  un  mode  re- 
production,  le  moyen  de  commande  d'asservis- 

13 
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sement  (52)  commande  le  moyen  de  moteur 
commun  (2)  conformement  au  second  signal 
d'addition. 

12.  Appareil  selon  la  revendication  11,  comprenant  5 
en  outre  un  circuit  d'assignation  de  position  de- 
calee  (70,  143)  et  dans  lequel  ledit  quatrieme  si- 
gnal  de  reference  comprend  des  donnees 
d'adresse  d'assignation  de  position  decalee  ge- 
nerees  par  le  circuit  d'assignation  de  position  de-  10 
calee  (70,  143). 

13.  Appareil  selon  la  revendication  1,  dans  lequel  le 
moyen  de  commande  d'asservissement  (52) 
comprend  un  circuit  de  comparaison  de  vitesse  15 
qui  genere  un  troisieme  signal  de  comparaison 
qui  est  fonction  de  la  rotation  du  moyen  de  tetes 
tournantes  (12A,  12B)  et  le  moyen  de  commande 
d'asservissement  (52)  commande  le  moyen  de 
moteur  commun  par  un  troisieme  signal  d'addi-  20 
tion  qui  est  la  somme  du  premier  ou  second  signal 
de  comparaison  et  du  troisieme  signal  de  compa- 
raison. 

14.  Appareil  selon  la  revendication  1,  dans  lequel  le  25 
moyen  de  moteur  commun  (2)  comprend  un  mo- 
teur  de  tambour  (2)  integre  au  moyen  de  tambour 
de  tetes  (3). 

15.  Appareil  selon  la  revendication  1,  dans  lequel  le  30 
moyen  de  moteur  commun  (2)  comprend  un  mo- 
teur  de  cabestan  integre  au  moyen  de  cabestan 
(15). 

16.  Appareil  selon  la  revendication  1,  dans  lequel  le  35 
moyen  de  transmission  (30)  comprend  un  meca- 
nisme  de  pignon  d'entraTnement  en  rotation. 

17.  Appareil  selon  la  revendication  1,  dans  lequel  le 
moyen  de  moteur  commun  (2)  entraTne  egale-  40 
ment  une  base  de  bobine  receptrice  qui  enroule 
la  bande  magnetique  (6). 

14 
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