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Description 

The  present  invention  relates  to  a  signal  trans- 
ducing  head  moving  apparatus  having  the 
features  of  the  preamble  of  claim  1. 

In  the  aforementioned  apparatus  a  stepping 
motor  is  being  used.  Such  a  stepping  motor 
usually  has  a  hysteresis  characteristic,  due  to 
which  it  is  stopped  at  a  deviated  position  after  the 
completion  of  driving  if  there  has  been  a  load  on 
its  output  shaft.  More  specifically,  the  stepping 
motor  has  an  output  torque  characteristic  as 
shown  in  Fig.  1.  Under  an  ideal  load-free  condi- 
tion,  the  rotor  can  be  driven  to  and  stopped  at  a 
position  90,  at  which  the  generated  torque  is  zero 
either  in  the  forward  or  reverse  direction  with  a 
step  angle  9S  in  a  range  of  +9S  and  -9S.  However, 
if  there  is  a  load  applied  to  the  rotor,  i.e.  output 
shaft  thereof,  the  rotor  cannot  be  driven  in  an 
output  torque  range  +0L  to  -0L  below  the  load 
torque  T.  Therefore,  the  rotor  is  stopped,  and  the 
stop  position  of  the  rotor  is  determined  in  the 
aforementioned  range  of  +9L  to  -9L  due  to  the 
momentum  of  the  load  including  the  load.  There- 
for,  the  rotor  is  stopped  at  different  positions 
depending  on  whether  the  stepping  motor  is 
driven  forwardly  or  reversely. 

For  example,  when  the  head  is  moved  from  a 
position  of  a  (N+1)-th  address  to  a  position  of  a  ki- 
th  address  as  shown  in  Fig.  4,  it  is  stopped  at 
position  a,  whereas  when  it  is  moved  from  a 
position  of  a  (N-1)-th  addressed  to  a  position  of 
the  N-th  address,  it  is  stopped  at  a  position  b. 

In  the  usual  floppy  disk  apparatus,  there  are 
cases  when  the  magnetic  head  is  moved  to  a 
desired  track  position  on  the  floppy  disk  from  the 
side  of  the  center  of  the  disk  toward  the  outer 
periphery  thereof  and  also  from  the  side  of  the 
outer  periphery  of  the  disk  toward  the  center 
thereof.  Therefore,  a  signal  transducing  head 
moving  apparatus  is  necessary,  which  can  move 
the  magnetic  head  in  either  direction. 

The  signal  transducing  head  moving  apparatus 
is  requied  to  accurately  stop  the  magnetic  head  at 
a  desired  track  position  on  the  disk  when  the  head 
is  moved  in  either  direction. 

In  case  of  a  signal  transducing  head  moving 
apparatus,  in  which  the  head  is  moved  using  a 
stepping  motor,  however,  it  is  difficult  to 
accurately  stop  the  head  at  a  desired  portion  due 
to  the  hysteresis  characteristic  of  the  stepping 
motor  as  noted  above.  Particularly,  where  signal 
transducing  head  moving  apparatus  is  employed 
in  a  floppy  disk  apparatus  which  is  arranged  to 
reduce  the  track  pitch  so  as  to  increase  the 
recording  density,  it  is  impractical  unless  errors  in 
the  stop  position  of  the  head  due  to  the  hysteresis 
characteristic  are  reduced. 

Furthermore  a  method  for  transmitting  of  data 
in  a  magnetic  disk  data  storage  device  is  known 
(DE—  A1—  2  730  411)  in  which  a  changeable  mag- 
netic  disk  is  used.  However,  this  known  method  is 
not  sufficient  to  eliminate  errors  of  the  stop 
position  of  the  used  head  due  to  the  stepping 
motor  hysteresis  characteristic. 

It  is  also  known  a  servo  control  device  for 
controlling  the  magnetic  head  of  a  magnetic  disk 

-  storage  (DE—  A1—  2  837  623).  However,  this 
known  device  does  not  operate  sufficiently  in 

5  order  to  eliminate  errors  of  the  stop  position  of 
the  head  due  to  the  stepping  motor  hysteresis 
characteristic. 

The  present  invention  has  an  object  of  increas- 
ing  the  recording  density  in  a  recording/reproduc- 

10  ing  apparatus  by  the  provision  of  a  signal  trans- 
ducing  head  moving  apparatus  using  a  stepping 
motor  having  a  novel  structure,  which  eliminates 
the  errors  of  the  stop  position  of  the  head  due  to 
the  stepping  motor  hysteresis  characteristic  as 

15  noted  above  and  permits  the  head  to  be  smoothly 
moved  to  and  accurately  stopped  at  a  desired 
position. 

The  above  mentioned  object  of  the  present 
invention  is  solved  by  the  features  of  characteriz- 

20  ing  part  of  claim  1. 
From  the  present  invention  the  advantage 

result  that  errors  of  the  step  position  of  the 
stepping  motor  due  to  a  hysteresis  characteristic 
thereof  are  eliminated.  After  the  motor  is  step 

25  driven  in  either  forward  or  reverse  direction,  it  is 
reciprocated  through  the  alternate  forward  and 
reverse  directions  before  it  is  stopped.  Thus,  the 
head  can  be  stopped  at  the  same  position  irres- 
pective  of  whether  it  is  accessed  in  the  forward  or 

30  reverse  direction. 
Further  according  to  the  present  invention,  the 

head  can  be  smoothly  moved  to  and  accurately 
stopped  at  a  desired  position  without  generation 
of  noise  due  to  reciprocal  driving  for  each  step. 

35 
Brief  description  of  the  drawings 

Fig.  1  is  a  graph  showing  the  output  torque 
characteristic  of  a  usual  stepping  motor; 

Fig.  2  is  a  block  diagram  showing  an  embodi- 
40  ment  of  the  present  invention  applied  to  a  floppy 

disk  apparatus; 
Fig.  3  is  a  view  showing  the  contents  of  step 

drive  pattern  data  and  oscillation  drive  pattern 
data  stored  in  memories  of  the  embodiment 

45  shown  in  Fig.  2; 
Fig.  4  is  a  view  showing  a  manner  of  driving  of  a 

stepping  motor  in  the  embodiment  shown  in  Fig. 
2; 

Fig.  5  is  a  view  showing  the  contents  of  oscilla- 
50  tion  drive  pattern  data  stored  in  a  first  memory  of 

a  different  embodiment  of  the  present  invention; 
and 

Fig.  6  is  a  view  showing  a  manner  of  driving  of  a 
stepping  motor  in  the  different  embodiment. 

55 
Description  of  the  preferred  embodiments 

Now,  an  embodiment  of  the  signal  transducing 
head  moving  apparatus  according  to  the  present 
invention  will  be  described  with  reference  to  the 

60  drawings. 
Referring  to  the  block  diagram  of  Fig.  2,  there  is 

shown  an  embodiment  of  the  present  invention 
which  is  applied  to  a  floppy  disk  apparatus.  In  this 
system,  recording  data  supplied  from  a  data  input 

65  terminal  1  to  a  recording/reproducing  circuit  3  is 
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ecorded  on  recording  tracks  of  a  floppy  disk  5  by 
i  magnetic  head  10,  and  reproduced  data 
)btained  as  the  recording  tracks  of  the  floppy  disk 
>  are  traced  by  the  magnetic  head  10  is  provided 
rom  a  data  output  terminal  2  through  the 
ecording/reproducing  circuit  3. 

The  magnetic  head  10  is  movable  either  from 
he  side  of  the  radial  center  of  the  floppy  disk  5 
oward  the  outer  periphery  thereof  (i.e.,  in  the 
Jirection  of  arrow  X  in  Fig.  2)  or  from  the  side  of 
he  outer  periphery  of  the  disk  to  the  radial  center 
hereof  (i.e.,  in  the  direction  of  arrow  X  in  Fig.  2) 
:o  thereby  be  brought  to  a  desired  track  position 
jsing  a  stepping  motor  20. 

In  this  embodiment,  the  stepping  motor  20  is 
eversible.  When  it  is  driven  forwardly,  it  moves 
tie  magnetic  head  10  toward  the  outer  periphery 
af  the  floppy  disk  5  (i.e.,  in  the  direction  of  arrow  X 
n  Fig.  2).  When  it  is  driven  reversely,  it  moves  the 
nagnetic  head  10  toward  the  center_of  the  floppy 
disk  5  (i.e.,  in  the  direction  of  arrow  X  in  Fig.  2).  It 
s  driven  by  a  motor  driver  circuit  30  according  to 
jrive  control  pulses  from  a  motor  drive  control 
circuit  40  such  that  it  is  stopped  at  a  desired  track 
aosition  on  the  floppy  disk  5.  The  stepping  motor 
20  is  a  four-phase  stepping  motor  and  can  move 
the  magnetic  head  10  by  one  track  pitch  of  the 
Floppy  disk  5  in  two  steps. 

A  step  pulse  signal  is  supplied  from  a 
microcomputer  or  the  like  (not  shown)  to  a  first 
input  terminal  41  of  the  motor  drive  control  circuit 
40,  and  a  direction  signal  is  supplied  from  the 
microcomputer  of  the  like  to  a  second  input 
terminal  42.  The  motor  drive  control  circuit  40 
includes  a  first  memory  46,  in  which  is  stored  step 
pattern  data  for  step  driving  the  stepping  motor 
20  in  the  forward  and  reverse  directions,  a  second 
memory  47,  in  which  is  stored  oscillation  drive 
pattern  data  for  driving  reciprocally  the  stepping 
motor  20  in  alternate  forward  and  reverse  direc- 
tions,  a  data  reading  circuit  45  for  reading  data 
from  the  first  and  second  memories  46  and  47, 
and  a  read  control  circuit  44  for  controlling  the 
operation  of  the  data  reading  circuit  45.  The  step 
pulse  signal  is  supplied  from  the  first  input  ter- 
minal  41  to  the  read  control  circuit  44  both  directly 
and  through  a  delay  circuit  43.  The  direction 
signal  is  supplied  from  the  second  input  terminal 
42  to  the  read  control  circuit  44. 

The  read  control  circuit  44  causes  the  data  read 
circuit  45  to  read  out  step  drive  pattern  data  Dx,  Dy 
for  step  driving  the  stepping  motor  20  either 
forwardly  or  reversely  from  the  first  memory  46 
according  to  the  direction  signal  and  step  pulse 
signal.  After  the  lapse  of  a  predetermined  period 
of  time  (T)  from  the  instant  of  completion  of  the 
read-out  of  the  step  drive  pattern  data  Dx,  Dy  the 
read  control  circuit  44  causes  the  data  read  circuit 
45  to  read  out  oscillation  drive  pattern  data  Dx,  DY 
for  driving  reciprocally  the  stepping  motor  20  in 
alternate  forward  and  reverse  directions  from  the 
second  memory  47  according  to  the  step  pulse 
signal  supplied  through  the  delay  circuit  43.  The 
read-out  data  is  supplied  as  drive  control  pulse 
signal  to  the  motor  driver  circuit  30. 

l-ig.  a  snows  tne  Tirsi  ana  secona  memories  to 
and  47  in  this  embodiment.  In  the  first  memory  46 
are  stored  forward  step  drive  pattern  data  Dx  for 
forwardly  driving  the  stepping  motor  20  through 

j  successive  switching  of  excitation  phases  <J>1f  <pz, 
<p3,  and  $4  and  reverse  step  drive  pattern  data  D 
for  reversely  driving  the  motor. 

The  forward  step  drive  pattern  data  Dx  includes 
first  pattern  data  Dx1  for  starting  the  excitation 

'0  from  the  first  excitation  phase  (p1f  and  second 
pattern  data  DxZ  for  starting  the  excitation  from 
the  third  excitation  phase  <p3.  Likewise,  the 
reverse  step  drive  pattern  data  Dy  includes  first 
pattern  data  Dy1  for  starting  the  excitation  from 

'5  the  first  excitation  phase  $1  and  second  pattern 
data  Dy2  for  starting  the  excitation  from  the  third 
excitation  phase  <J>3. 

In  the  second  memory  47  is  stored  oscillation 
drive  pattern  data  Dx,  Dy  for  driving  reciprocally 

>.o  the  stepping  motor  20  with  alternate  excitation 
phase  $2  and  $4  respectively  leading  and  lagging 
behind  the  excitation  phase  corresponding  to  a 
track  position  step  on  the  floppy  disk  5.  In  Fig.  3, 
the  circle  marks  designate  the  excitation  phases 

?5  fa,  $2/  $3/  and  $4  in  tne  case  of  tne  forward 
stepdrive,  and  cross  marks  designate  the  excita- 
tion  phases  cp-,,  ctj2,  <p3  and  cp4  in  the  case  of  the 
reverse  step  drive. 

In  this  embodiment  which  is  provided  with  the 
?o  motor  drive  control  circuit  40  as  described  above, 

when  the  magnetic  head  10  is  moved  to  the 
desired  track  position  N  on  the  floppy  disk  5  either 
with  the  forward  or  reverse  run  of  the  stepping 
motor  20,  it  is  driven  in  the  forward  and  reverse 

?5  directions  alternately  with  respect  to  the  excita- 
tion  phase  (J),  corresponding  to  that  position  N  as 
shown  in  Fig.  4.  Thus,  irrespective  of  whether  the 
stepping  motor  20  is  driven  forwardly  or  reversely 
to  bring  the  magnetic  head  10  to  the  desired  track 

40  position  N,  the  motor  is  stopped  at  the  same 
position  after  it  has  been  subsequently  driven  in 
the  alternate  forward  and  reverse  directions.  That 
is,  irrespective  of  whether  the  magnetic  head  10  is 
brought  to  the  desired  track  position  N  with  the 

45  forward  or  reverse  run  of  the  stepping  motor  20, 
with  the  subsequent  alternate  forward  and 
reverse  driving  of  the  motor  with  respect  to  the 
phase  corresponding  to  the  desired  track  position 
N,  the  stroke  of  reciprocation  of  the  stepping 

so  motor  20  settles  to  a  constant  value,  and  the  stop 
position  of  the  motor  can  be  absolutely  deter- 
mined  by  the  constant  reciprocation  stroke.  It  has 
been  found  that  causing  the  reciprocation  of  the 
motor  for  each  address  at  the  time  of  continuous 

55  feed  would  produce  noise.  The  generation  of 
noise  can  be  prevented  by  inhibiting  the  recipro- 
cal  driving  of  the  motor  during  a  period,  during 
which  a  pulse  for  moving  the  head  to  the  next 
track  is  expected  to  appear  (i.e.,  period  T  shown  in 

60  Fig.  4). 
In  the  above  embodiment,  the  oscillation  drive 

pattern  data  Dx,  Dy  as  shown  in  Fig.  3  is  read  out 
from  the  second  memory  47  to  cause  reciprocal 
driving  of  the  stepping  motor  20  with  respect  to 

65  the  phase  corresponding  to  the  desired  track 

3 
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position  N  in  a  fixed  mode  for  either  case  of 
orward  or  reverse  step  drive.  However,  it  is  also 
possible  to  store  in  the  second  memory  47  the 
oscillation  drive  pattern  data  Dx,  Dy  which  corre- 
spond  to  the  respective  forward  and  reverse  runs 
jf  the  stepping  motor  20  to  bring  the  magnetic 
lead  10  to  the  desired  track  position  N,  so  that  the 
notor  20  can  be  reciprocally  driven  with  respect 
:o  the  desired  track  position  N  in  opposite  phase 
■elation  in  case  when  the  motor  is  driven  for- 
wardly  and  case  when  the  motor  is  driven 
-eversely.  In  this  case,  after  the  step  drive  pattern 
data  Dx,  Dy  has  been  read  out  from  the  first 
memory  46,  the  read  control  circuit  44  causes  the 
data  read  circuit  45  to  read  out  the  oscillation 
drive  pattern  data  Dx  or  Dy  from  the  second 
memory  47  according  to  the  direction  signal  and 
step  pulse  signal,  whereby  the  reciprocal  driving 
□f  the  stepping  motor  can  be  ended,  i.e.,  the 
motor  can  be  stopped,  in  the  same  phase.  In  this 
way,  it  is  possible  to  stop  the  stepping  motor  20 
accurately  at  the  desired  track  position  N. 

In  Fig.  5,  circle  marks  designate  the  excitation 
phases  (J>„  (J>2,  4>3  and  <J>4  in  case  of  the  forward 
step  drive,  and  cross  marks  designate  the  excita- 
tion  phases  <j>1f  <J)2,  (J>3  and  <t>4  in  case  of  the  reverse 
step  drive. 

In  the  above  embodiment,  in  which  the  step- 
ping  motor  20  is  reciprocally  driven  with  respect 
to  the  desired  track  position  N  in  opposite  phase 
relation  in  case  of  the  forward  step  drive  and  in 
case  of  the  reverse  step  drive,  the  possibility  of 
noise  generation  can  be  reduced  when  the  mag- 
netic  head  10  is  moved  by  the  continuous  step 
feed  to  the  desired  track  position  N. 

More  specifically,  in  case  of  moving  the  mag- 
netic  head  10  by  the  continuous  step  feed  to  the 
desired  track  position  N,  if  the  period  of  step 
pulses  supplied  to  the  first  input  terminal  41  is 
extended,  the  reciprocal  run  noted  above  would 
be  started  for  each  step  feed,  so  that  noise  is 
liable  to  be  generated  due  to  this  reciprocal  run. 
However,  with  the  stepping  motor  20  driven  such 
that  its  reciprocal  drive  starts  in  the  same  direc- 
tion  as  the  step  feed,  the  motor  20  can  be  driven 
smoothly  at  the  start  of  the  reciprocal  drive. 
Therefore,  even  if  the  reciprocal  drive  is  started 
for  each  step  feed,  no  noise  would  be  generated 
due  to  the  reciprocal  drive  so  long  as  it  is  in  a 
period  T0  as  shown  in  Fig.  6. 

As  has  been  described  in  the  foregoing,  with 
the  signal  transducing  head  moving  apparatus 
according  to  the  present  invention  the  stepping 
motor  for  moving  the  magnetic  head  to  a  desired 
position  is  driven  in  the  alternate  forward  and 
reverse  directions  with  the  switching  of  its  excita- 
tion  phase  with  respect  to  the  desired  stop  posi- 
tion  after  it  has  been  driven  in  either  forward  or 
reverse  direction,  so  that  it  is  possible  to  eliminate 
errors  in  the  head  stop  position  due  to  the 
hysteresis  characteristic  of  the  stepping  motor 
and  stop  the  head  accurately  at  the  desired 
position.  The  signal  transducing  head  moving 
apparatus  according  to  the  present  invention  thus 
permits  high  density  recording  when  it  is  applied 

to  the  floppy  disk  apparatus,  hurtner,  witn  tne 
signal  transducing  head  moving  apparatus 
according  to  the  present  invention  the  reciprocal 
drive  of  the  stepping  motor  after  the  step  drive 

5  thereof  is  started  in  the  same  direction  as  the 
direction  of  the  step  feed  of  the  desired  position, 
so  that  it  is  possible  to  prevent  noise  due  to  the 
reciprocal  drive  for  each  step  feed  and  smoothly 
bring  the  head  to  and  accurately  stop  it  at  the 

to  desired  position.  Further,  according  to  the  present 
invention  the  desired  object  can  be  attained  suffi- 
ciently. 

Claims 
15 

1.  A  signal  transducing  head  moving  apparatus 
used  in  a  recording/reproducing  apparatus  in 
which  a  signal  transducing  head  is  moved  by  a 
stepping  motor  (20)  from  a  first  address  position 

20  to  a  second  address  position  corresponding  to 
respective  recording  tracks  formed  on  a  recording 
medium  (5),  characterized  in  that  said  signal 
transducing  head  moving  apparatus  comprising: 

a)  means  (41  —  44)  for  generating  a  signal  indi- 
25  cative  of  the  rotational  direction  and  rotational 

angle  of  said  stepping  motor  (20)  in  relation  to 
said  first  and  second  address  position; 

b)  first  memory  means  (46)  for  storing  therein  a 
drive  pattern  for  driving  said  stepping  motor  (20) 

30  for  moving  said  signal  transducing  head  from 
said  first  address  position  to  said  second  address 
position; 

c)  second  memory  means  for  storing  therein  a 
second  drive  pattern  for  predetermined  reciproc- 

35  able  driving  said  stepping  motor  (20)  in  alternate 
forward  and  reverse  directions  when  said  signal 
transducing  head  has  reached  said  second 
address  position; 

d)  means  (45)  controlled  by  said  signal  generat- 
40  ing  means  (44)  for  reading  out  said  first  and 

second  drive  patterns  from  said  first  and  second 
memory  means  (46,  47);  and 

e)  drive  means  (30)  for  driving  said  stepping 
motor  (20)  according  to  the  drive  patterns  read 

45  out  by  said  drive  pattern  reading  out  means  (45), 
wherein  said  second  drive  pattern  is  such  that 

said  stepping  motor  (20)  is  always  stopped  imme- 
diately  before  it  is  being  driven  in  a  fixed  driving 
direction. 

so  2.  The  signal  transducing  head  moving 
apparatus  according  to  claim  1,  characterized  in 
that  said  first  memory  means  (46)  having  a 
forward  drive  pattern  and  a  reverse  drive  pattern. 

3.  The  signal  transducing  head  moving 
55  apparatus  according  to  claim  1  or  2,  characterized 

in  that  said  signal  generating  means  (41  —  44) 
includes  means  (43)  for  delaying  the  start  of  the 
reciprocal  drive  of  the  stepping  motor  (20) 
through  control  of  said  drive  pattern  reading  out 

60  means  (45). 

Patentanspriiche 

1.  Gerat  zum  Verstellen  eines  Signalwandler- 
65  kopfes  zur  Verwendung  in  einem  Aufzeichnungs/ 
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Viedergabegerat,  in  dem  em  Signalwandlerkopt 
nittels  eines  Schrittmotors  (20)  von  einer  ersten 
Adressenposition  zu  einer  zweiten  Adressenposi- 
ion  bewegbar  ist,  welche  jeweiligen  auf  einem 
Aufzeichnungsmedium  (5)  gebildeten  Aufzeich- 
mngsspuren  entsprechen,  gekennzeichnet  durch, 

a)  eine  Einrichtung  (41  bis  44)  zum  Erzeugen 
sines  die  Drehrichtung  und  den  Drehwinkel  des 
Schrittmotors  (20)  anzeigenden  Signales  beziig- 
ich  der  ersten  und  zweiten  Adressenposition, 

b)  eine  erste  Speichereinrichtung  (46)  zum 
5peichern  eines  Antriebsmusters  zum  Antreiben 
jes  Schrittmotors  (20)  und  zur  Bewegung  des 
Signalwandlerkopfes  von  der  ersten  Adressenpo- 
sition  zur  der  zweiten  Adressenposition, 

c)  eine  zweite  Speichereinrichtung  zum  Spei- 
:hern  eines  zweiten  Antriebsmusters  zum  vorbe- 
itimmten  umkehrbaren  Antreiben  des  Schrittmo- 
ors  (20)  in  abwechselnder  Vorwarts  und  Ruck- 
vartsrichtung,  wenn  der  Signalwandlerkorp  die 
:weite  Adressenposition  erreicht  hat, 

d)  eine  von  der  Signalerzeugungseinrichtung 
44)  gesteuerte  Einrichtung  (45)  zum  Lesen  des 
jrsten  und  zweiten  Antreibsmusters  aus  der 
srsten  und  zweiten  Speichereinrichtung  (46,  47) 
jnd 

e)  eine  Antriebseinrichtung  zum  Antreiben  des 
Schrittmotors  (20)  entsprechend  den  von  der 
^ntreibsmusterleseeinrichtung  (45)  gelesenen 
<\ntriebmustern,  wobei  das  zweite  Antriebsmu- 
ster  derart  ist,  dalS  der  Schrittmotor  (20)  immer 
sofort  angehaiten  wird,  bevor  er  in  eine  festge- 
egte  Antriebsdrehrichtung  angetrieben  wird. 

2.  Gerat  zum  Verstellen  eines  Signalwandler- 
kopfes  nach  Anspruch  1,  dadurch  gekennzeich- 
net,  da£  die  erste  Speichereinrichtung  (46)  ein 
Vorwarts-und  ein  Ruckwarts-Antriebsmutster  hat. 

3.  Gerat  zum  Verstellen  eines  Signalwandler- 
kopfes  nach  Anspruch  1  Oder  2,  dadurch  gekenn- 
zeichnet,  dab  die  Signalerzeugungseinrichtung 
(41  bis  44)  eine  Einrichtung  (43)  aufweist  zum 
Verzogern  des  Beginns  des  umgekehrten 
Antriebs  des  Schrittmotors  (20)  durch  Steuerung 
der  Antriebsmusterlesevorrichtung  (45). 

Revendications 

1  .  Dispositif  de  deplacement  de  tete  transduc- 
trice  de  signaux  utilise  dans  un  dispositif  d'enre- 
gistrement/de  reproduction  dans  lequel  une  tete 
transductrice  de  signaux  est  deplacee  au  moyen 

d  un  moteur  pas-a-pas  uu;  a  une  premiere  posi- 
tion  d'adresse  a  une  deuxieme  position  d'adresse 
correspondant  aux  pistes  d'enregistrement  res- 
pectives  formees  sur  un  support  d'enregistre- 

;  ment  (5),  caracterise  en  ce  que  le  dispositif  de 
deplacement  de  tete  transductrice  de  signaux 
comprend: 

a)  un  moyen  (41  —  44)  pour  engendrer  un  signal 
indiquant  le  sens  de  rotation  et  Tangle  de  rotation 

o  du  moteur  pas-a-pas  (20)  par  rapport  aux  pre- 
miere  et  deuxieme  positions  d'adresse; 

b)  un  premier  moyen  a  memoire  (46)  pour  y 
memoriser  un  diagramme  d'entratnement  pour 
entratner  le  moteur  pas-a-pas  (20)  afin  de  depla- 

5  cer  la  tete  transductrice  de  signaux  de  la  premiere 
position  d'adresse  a  la  deuxieme  position 
d'adresse; 

c)  un  deuxieme  moyen  a  memoire  pour  y 
memoriser  un  deuxieme  diagramme  d'entratne- 

'.o  ment  pour  un  entraTnement  reversible  predeter- 
mine  du  moteur  pas-a-pas  (20)  dans  des  sens 
direct  et  inverse  alternes  quand  la  tete  transduc- 
trice  de  signaux  a  atteint  la  deuxieme  position 
d'adresse; 

?5  d)  un  moyen  (45)  commande  par  le  moyen 
generateur  de  signaux  (44)  pour  lire  les  premier  et 
deuxieme  diagrammes  d'entratnement  dans  les 
premier  et  deuxieme  moyens  a  memoire  (46,  47); 
et 

jo  e)  un  moyen  d'entratnement  (30)  pour  entratner 
le  moteur  pas-a-pas  (20)  selon  les  diagrammes 
d'entratnement  lus  par  le  moyen  de  lecture  de 
diagramme  d'entratnement  (45), 

dans  lequel  le  deuxieme  diagramme  d'entratne- 
35  ment  est  tel  que  le  moteur  pas-a-pas  (20)  est 

toujours  arrete  juste  avant  qu'il  soit  entratne  dans 
un  sens  d'entratnement  fixe. 

2.  Dispositif  de  deplacement  de  tete  transduc- 
trice  de  signaux  selon  la  revendication  1,  caracte- 

40  rise  en  ce  que  le  premier  moyen  a  memoire  (46) 
comporte  un  diagramme  d'entratnement  dans  le 
sens  direct  et  un  diagramme  d'entratnement  dans 
le  sens  inverse. 

3.  Dispositif  de  deplacement  de  tete  transduc- 
es  trice  de  signaux  selon  I'une  quelconque  des 

revendications  1  et  2,  caracterise  en  ce  que  le 
moyen  generateur  de  signaux  (41  —  44)  comprend 
un  moyen  (43)  pour  retarder  le  debut  de  I'entrat- 
nement  inverse  du  moteur  pas-a-pas  (20)  par  la 

so  commande  du  moyen  de  lecture  de  diagramme 
d'entratnement  (45). 

so 

b 
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