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the  current  level  of  the  signal  applied  to  the  first 
driving  means  (coil)  for  maintaining  the  main 
mirror  at  a  center  position  does  not  coincide  with 
the  acceleration  of  the  second  driving  means. 

5  This  known  construction  is  based  on  the  problem 
to  prevent  rotation  of  the  main  mirror  by  posi- 
tional  control,  i.e.  maintenance  of  the  mirror  at  a 
predetermined  rotational  position.  When  the  rota- 
tional  position  immediately  before  scanning  is 

io  not  a  predetermined  position,  the  main  mirror  is 
moved  to  the  predetermined  position  irrespective 
of  the  displacement  acceleration.  Then,  since  an 
optical  beam  on  a  recording  medium  may  be 
forcibly  moved  along  a  direction  opposing  the 

;5  moving  direction  of  the  second  driving  means, 
the  optical  scanning  beam  may  scan  the  same 
track  twice,  so  that  cross  scanning  is  not  detected 
correctly  and  also  the  scanning  time  is  increased. 
Furthermore  in  the  known  construction  the  rota- 

20  tion  movement  acting  on  the  mirror  varies 
according  to  the  rotational  position  thereof  and 
furthermore  the  displacement  acceleration  is  not 
proportional  to  the  rotation  movement  of  the 
mirror. 

25  There  has  been  also  devised  and  demonstrated 
a  method  in  which  the  displacement  of  the 
transducer  means  is  detected  by  detecting  the 
number  of  tracks  which  the  transducer  has 
traversed,  whereby  the  position  of  the  transducer 

30  means  is  determined.  However,  in  this  case,  if  the 
first  driving  means  is  shifted  or  deviated,  a 
normal  signal  is  not  applied  to  the  transducer 
means  so  that  the  position  of  the  transducer 
means  cannot  be  accurately  determined.  As  a 

3S  result,  a  search  time  also  becomes  longer. 
It  is  therefore  an  object  of  the  present  invention 

to  provide  a  data  track  searching  device  which  is 
so  designed  and  constructed  that  even  when  the 
second  driving  means  is  displaced  at  a  high 

40  velocity,  the  shift  or  deviation  of  the  first  driving 
means  is  substantially  eliminated  or  minimized, 
whereby  a  desired  data  track  can  be  accessed  at  a 
high  speed  in  a  stabilized  manner. 

According  to  the  present  invention  this  object  is 
45  solved  according  to  a  first  inventive  solution  by 

providing  means  for  measuring  the  velocity  of  the 
second  driving  means  and  for  determining  the 
actual  acceleration  therefrom,  whereby  when  said 
second  driving  means  are  displaced  while  said 

50  tracking  control  means  being  made  inoperative, 
the  signal  which  is  indicative  of  the  actual 
acceleration  is  applied  to  said  first  driving  means 
so  that  the  shift  or  variation  of  said  first  driving 
means  due  to  the  displacement  of  said  second 

55  driving  means  can  be  minimized. 
The  above-mentioned  object  is  solved  accord- 

ing  to  a  second  inventive  solution  by  providing 
means  responsive  to  the  current  signals  applied 
to  the  motor  of  the  second  driving  means  which  is 

so  indicative  of  the  acceleration  of  the  second  driv- 
ing  means  inclusive  friction  influences,  whereby 
when  said  second  driving  means  is  displaced 
while  said  tracking  control  means  is  being  made 
inoperative,  the  signal  which  is  indicative  of  the 

55  acceleration  is  applied  to  said  first  driving  means 

Description 

The  present  invention  relates  to  a  data  track 
searching  device  comprising  transducer  means 
for  writing  and/or  reading  data  onto  or  out  of  an 
information  medium  with  a  track  or  a  multiplicity 
of  tracks  along  which  data  are  to  be  written  or 
recorded,  first  driving  means  for  displacing  said 
transducer  means  in  the  direction  substantially 
perpendicular  to  the  direction  of  said  track  or 
tracks  on  said  information  medium  and  parallel  to 
the  surface  of  said  information  medium,  a  second 
driving  means  for  displacing  said  transducer 
means  and  said  first  driving  means  in  the  direc- 
tion  substantially  perpendicular  to  the  direction  of 
said  track  or  tracks  on  said  information  medium 
and  parallel  to  the  surface  of  said  information 
medium,  tracking  control  means  for  controlling 
said  first  driving  means  in  such  a  way  that  the 
scanning  position  of  said  transducer  means  can 
always  be  positioned  above  a  desired  track  on 
said  information  medium. 

A  data  track  searching  device  of  this  type  is 
already  known  from  GB  —  A—  2  034  080.  This 
known  data  track  searching  device  comprises  also 
a  transducer  element  in  the  form  of  a  reading 
element  which  produces  a  scanning  spot  on  a 
record  carrier.  For  correcting  the  radial  position  of 
the  scanning  spot  a  deflection  device  is  provided 
on  an  adjusting  member  for  altering  the  angle  of 
the  element  relative  to  the  disc  surface.  There  are 
also  provided  means  for  deriving  a  position  signal 
for  the  adjusting  member  with  using  a  position 
indicator  providing  feedback  in  a  servo  loop.  The 
angular  position  of  the  reading  head  is  adjusted 
by  comparison  of  the  addresses  of  a  desired  track 
and  that  being  scanned.  Furthermore  there  is  also 
provided  a  correction  circuit  for  correcting  any 
error  in  the  deviation  of  the  adjusting  member 
position  from  the  position  corresponding  to  a 
track  address.  This  known  data  track  searching 
device  includes  also  first  driving  means  and 
second  driving  means  and  also  tracking  control 
means  for  controlling  one  of  said  driving  means 
in  such  a  way  that  the  scanning  position  of  the 
reading  element  (transducer  element)  can  always 
be  positioned  above  a  desired  track  on  a  record 
carrier. 

From  EP  —  A  —  55  646  (to  be  considered  under 
Art  54(3))  a  device  is  known  which  comprises 
transducing  means,  first  driving  means  and 
second  driving  means  and  also  tracking  control 
means.  This  known  device  furthermore 
comprises  acceleration  signal  generating  means 
including  detectors  and  an  amplifier  connectable 
with  the  first  driving  means  during  a  search 
mode.  With  this  known  arrangement  the  tracking 
control  means  are  made  inoperative  by  a  switch 
during  the  search  mode.  Furthermore  with  this 
known  construction  the  rotation  of  a  mirror  is 
detected  by  using  further  mirrors,  said  detector 
means  and  said  amplifier  during  a  random 
access,  and  a  detection  signal  is  supplied  to  the 
first  driving  means  which  includes  a  coil,  thereby 
preventing  rotation  of  the  main  mirror.  However, 

30 
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so  that  the  shift  or  variation  of  said  first  driving 
means  due  to  the  displacement  of  said  second 
driving  means  can  be  minimized. 

A  third  inventive  solution  of  the  above- 
mentioned  object  consists  in  providing  a  model  of 
the  acceleration  sampled  according  to  the 
distance  already  travelled  by  second  driving 
means  and  which  is  indicative  of  an  estimated 
acceleration,  whereby  when  said  second  driving 
means  is  displaced  while  said  tracking  control 
means  is  being  made  inoperative,  the  signal 
which  is  indicative  of  the  estimated  acceleration  is 
applied  to  said  first  driving  means  so  that  the  shift 
or  variation  of  said  first  driving  means  due  to  the 
displacement  of  said  second  driving  means  can 
be  minimized. 

In  connection  with  the  three  inventive  solutions 
as  defined  above  the  displacement  velocity  of  the 
second  driving  means  can  be  detected  in 
response  to  the  signal  representative  of  the 
traversing  across  each  track  on  said  recording 
medium  by  the  scanning  position  of  the  trans- 
ducer  means  when  said  second  driving  means  is 
displaced. 

The  above  and  other  objects,  effects  and 
features  of  the  present  invention  will  become 
more  apparent  from  the  following  description  of 
preferred  embodiments  thereof  taken  in  conjunc- 
tion  with  the  accompanying  drawings. 

Brief  description  of  the  drawings: 
Fig.  1  is  a  block  diagram  of  a  first  embodiment 

of  the  present  invention; 
Fig.  2  is  a  flowchart  used  to  explain  the  mode  of 

operation  of  a  data  processing  unit  thereof; 
Fig.  3  is  a  view  used  to  explain  the  construction 

of  a  tracking  element; 
Fig.  4  is  a  view  used  to  explain  the  construction 

of  an  acceleration  detecting  circuit; 
Fig.  5  is  a  block  diagram  of  a  circuitry  for 

detecting  the  displacement  velocity  of  a  sledge  in 
response  to  the  signal  obtained  from  a 
track-traversing  detecting  circuit; 

Fig.  6  shows  the  sledge  velocity  and 
acceleration-time  diagrams; 

Fig.  7  is  a  block  diagram  of  a  second  embodi- 
ment  of  the  present  invention  which  the  direction 
of  the  displacement  acceleration  is  detected  in 
response  to  the  displacement  of  the  sledge  and  a 
signal  corresponding  to  the  thus  detected  direc- 
tion  of  the  displacement  acceleration  is  applied  to 
the  tracking  element,  thereby  preventing  the  shift 
or  deviation  of  the  element;  and 

Fig.  8  is  a  timing  chart  used  to  explain  the  mode 
of  the  operation  of  the  second  embodiment. 

Same  reference  numerals  are  used  to  designate 
similar  parts  through-out  the  figures. 

Description  of  the  preferred  embodiments 
First  embodiment.  Figs.  1  through  6 

~  In  Fig.  1  is  shown  a  block  diagram  of  a  first 
embodiment  of  the  present  invention;  that  is,  an 
optical  recording  and  reproducing  system. 

A  beam  of  light  2  emitted  from  a  light  source  1 
passes  through  a  coupling  lens  3  and  a  beam 

splitter  4,  is  reflected  by  a  reflecting  mirror  5  and 
is  converged  through  a  converging  lens  6  on  a 
disk-shaped  recording  medium  7.  The  disk- 
shaped  recording  medium  7  is  carried  on  a  rotary 

5  shaft  of  a  motor  8  and  is  rotated  at  a  predeter- 
mined  rotational  speed.  The  disk-shaped  record- 
ing  medium  7  comprises  a  substrate,  a  plurality  of 
pregrooved  concentric  tracks  or  a  pregrooved 
spiral  track  formed  thereon,  a  recording  material 

10  or  layer  and  a  protective  film  or  layer  coated  or 
otherwise  formed  over  the  concentric  tracks  or 
the  spiral  track  in  the  order  named.  The  succes- 
sive  tracks  (coils  in  the  case  of  a  spiral  track)  are 
given  respective  addresses  from  the  radially 

15  innermost  one  to  the  radially  outermost  one. 
The  beam  of  light  2  reflected  from  the  disk- 

shaped  recording  medium  7  passes  through  the 
converging  lens  6,  is  reflected  by  the  reflecting 
mirror  5  and  the  beam  splitter  4  and  falls  on  a 

20  two-split  photosensor  9. 
The  converging  lens  6  is  mounted  on  a  tracking 

element  10  which  is  adapted  to  traverse  radially 
the  disk-shaped  recording  medium  7;  that  is,  to 
move  in  the  direction  substantially  perpendicular 

25  to  the  tracks  on  it. 
The  light  source  1,  the  coupling  lens  3,  the 

beam  splitter  4,  the  reflecting  mirror  5,  the 
photosensor  9,  the  tracking  element  10  and  a 
velocity  sensor  11  are  mounted  on  a  sledge  12 

30  which  in  turn  is  driven  by  a  linear  motor  13  so  as 
to  treverse  radially  the  disk-shaped  recording 
medium  7. 

The  velocity  sensor  11  comprises  a  movable 
member  comprising  a  bar-shaped  magnet  and  a 

35  stationary  member  comprising  a  coil;  the 
movable  member  being  securely  mounted  on  the 
sledge  12.  The  velocity  sensor  11  generates  a 
signal  representative  of  the  velocity  of  the  sledge 
12. 

40  Next,  the  tracking  control  system  for  maintain- 
ing  the  beam  of  light  2  to  locate  always  the  track 
on  the  disk-shaped  recording  medium  7  will  be 
described.  Two  output  signals  are  derived  from 
the  photosensor  9  and  applied  to  a  differential 

45  amplifier  14  which  is  adapted  to  produce  an 
output  signal  representative  of  the  difference 
between  the  two  input  signals.  The  photosensor  9 
is  divided  in  the  direction  parallel  with  the  direc- 
tion  of  the  tracks  imaged  on  the  photosensor  9. 

so  The  output  signal  from  the  differential  amplifier 
14  represents  the  relationship  between  the  beam 
of  light  2  located  on  the  disk-shaped  recording 
medium  7  and  a  track  thereon;  that  is,  it  is  a 
tracking  error  signal.  The  construction  and  mode 

55  of  operation  of  such  photosensor  9  and  differen- 
tial  amplifier  14  are  well  known  in  the  art  so  that 
no  further  description  shall  be  made  in  this 
specification. 

The  output  signal  from  the  differential  amplifier 
60  14  is  transmitted  to  the  tracking  element  10 

through  a  first  switch  15,  a  first  phase  compensa- 
tion  circuit  16  for  compensating  the  phase  of  the 
tracking  control  loop,  a  first  signal  synthesizer  17 
and  a  first  drive  circuit  18  for  driving  the  tracking 

65  element  10. 
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of  the  type  described  further  includes  a  focus 
control  system  for  maintaining  the  diameter  of 
the  light  beam  2  constant,  but  such  focus  control 
system  does  not  constitute  the  present  invention 
so  that  no  description  thereof  shall  be  made  in 
this  specification. 

So  far,  the  fundamental  construction  of  the 
optical  recording  and  reproducing  system  to 
which  is  applied  the  present  invention  has  been 
described.  Next,  one  of  the  most  important 
features  of  the  present  invention;  that  is,  the 
capability  of  searching  a  desired  track  at  a  high 
speed  in  a  stable  manner  will  be  described. 

A  system  for  searching  a  desired  track  in 
accordance  with  the  present  invention  includes  a 
data  processing  unit  24  which  in  turn  includes  a 
microcomputer  (not  shown).  Now  assumes  that 
the  address  Ao  of  a  desired  track  is  entered  into  an 
address  input  unit  25.  Then  in  response  to  the 
output  signal  from  a  third  signal  synthesizer  26 
which  is  adapted  to  process  the  two  output 
signals  from  the  photosensor  9,  the  data  process- 
ing  unit  24  computes  (A-,-Ao),  where  a-,  is  the 
address  of  the  track  at  which  the  beam  of  light  2  is 
being  located.  If  |A-|-A0|>N0  (where  |A-|-A0[  is  the 
absolute  value  of  (A-|-Ao)  and  No  is  a  positive 
integer),  the  data  processing  unit  24  presets 
[A-|—  Ao|  into  a  counter  27  and  applies  a  displace- 
ment  direction  signal  to  a  signal  generator  28. 
This  displacement  direction  signal  is  a  command 
signal  in  response  to  which  the  sledge  12  is 
caused  to  traverse  the  disk-shaped  recording 
medium  7  radially  inwardly  or  outwardly.  There- 
after  the  data  processing  unit  24  causes  the 
switch  15  to  open  so  as  to  disable  both  the 
tracking  control  and  the  sledge  displacement 
control.  Simultaneously,  it  causes  the  second 
switch  23  to  close  and  applies  a  signal  to  the 
acceleration  detecting  circuit  19  so  that  the  output 
signal  from  the  signal  generator  28  is  transmitted 
to  the  second  signal  synthesizer  21  and  the  output 
of  the  velocity  sensor  11  is  applied  to  the  accelera- 
tion  detecting  circuit  19.  The  signal  generator  28 
generates  an  output  signal  in  response  to  the 
output  signal  from  the  counter  27  and  the  dis- 
placement  direction  signal  sent  from  the  data 
processing  unit  24  and  in  response  to  the  output 
signal  from  the  signal  generator  28  the  linear 
motor  13  causes  the  sledge  12  to  move  toward  a 
desired  track.  The  output  signal  from  the  accelera- 
tion  detecting  circuit  19  is  also  transmitted  to  the 
tracking  element  10  so  that  the  element  10  may  be 
held  stationary. 

The  output  signal  from  the  differential  amplifier 
14  is  also  applied  to  a  track-traversing  detecting 
circuit  29  for  detecting  whether  the  beam  of  light 
2  crosses  the  tracks  and  generating  the  output 
signal  or  pulse  each  time  when  the  beam  of  light  2 
crosses  one  track.  The  counter  27  counts  the 
output  pulses  delivered  from  the  track-traversing 
detecting  circuit  29  and  generates  the  coincidence 
signal  when  it  has  counted  the  output  pulses 
equal  to  |A-,—  Ao|,  and  applies  it  to  the  data 
processing  unit  24.  Then  the  data  processing  unit 
24  sends  signal  to  the  second  switch  23  and  the 

As  will  be  described  in  detail  below,  the  signal 
synthesizer  17  is  adapted  to  synthesize  the  output 
signal  from  the  phase  compensation  circuit  16 
with  the  output  signal  from  an  acceleration 
detecting  circuit  19.  When  the  tracking  control  is  5 
being  effected,  the  acceleration  detecting  circuit 
19  will  not  generate  its  output  signal.  It  follows, 
therefore,  that  in  response  to  the  output  signal 
from  the  differential  amplifier  14,  the  tracking 
element  10  displaces  the  converging  lens  6  in  io 
such  a  way  that  the  beam  of  light  2  may  be 
located  on  a  desired  track  on  the  disk-shaped 
recording  medium  7. 

The  range  of  the  displacement  of  the  tracking 
element  10  is  of  the  order  of  500  micrometers  ?5 
(urn).  If  the  sledge  12  moves  a  relatively  long 
distance,  the  beam  of  light  2  is  deviated  from  a 
desired  track.  Therefore,  the  linear  motor  13  is 
driven  in  such  a  way  that  the  average  output 
signal  from  the  drive  circuit  18  may  become  zero  20 
and  subsequently  the  displacement  of  the  sledge 
12  is  so  controlled  that  the  tracking  element  10 
may  be  generally  positioned  at  the  center  of  its 
displacement  range.  More  particularly,  the  output 
signal  from  the  differential  amplifier  14,  which  is  25 
derived  through  the  first  switch  15,  is  applied  to 
the  linear  motor  13  through  a  second  phase 
compensation  circuit  20  for  compensating  the 
phase  of  a  displacement  control  loop,  a  second 
signal  synthesizer  21  and  a  second  drive  circuit  22  30 
for  driving  the  linear  motor  13.  Therefore,  the 
sledge  12  is  displaced  in  such  a  way  that  the 
tracking  element  10  may  be  displaced  about  the 
center  of  its  tracking  range.  The  first  switch  15  is 
inserted  in  order  to  disable  both  the  tracking  and  35 
displacement  controls. 

The  second  signal  synthesizer  21  is  adapted  to 
synthesize  the  output  signal  from  the  second 
phase  compensation  circuit  20,  the  output  signal 
from  the  velocity  sensor  1  1  and  the  output  signal  40 
from  a  second  switch  23  to  be  described  below. 
The  second  switch  23  is  kept  opened  when  the 
tracking  control  is  being  effected.  The  output 
signal  from  the  velocity  sensor  1  1  is  applied  to  the 
linear  motor  13  in  order  to  stabilize  the  displace-  45 
ment  control  thereof. 

Next,  the  mode  of  writing  or  reading  bits  along 
a  track  on  the  disk-shaped  recording  medium  7 
will  be  described.  Under  the  control  of  the 
tracking  beam  control  and  the  sledge  displace-  so 
ment  control,  the  intensity  of  the  beam  of  light  2 
which  is  emitted  from  the  light  source  1  is  varied 
in  response  to  the  data  to  be  recorded.  When  the 
high-intensity  beam  2  falls  on  the  disk-shaped 
recording  medium  7,  the  property  of  the  record-  55 
ing  material  is  changed  by  absorption  of  the 
beam,  whereby  a  signal  is  recorded  along  a  track 
on  the  disk-shaped  recording  medium  7.  In  the 
readout  or  reproduction  mode,  the  beam  of  light 
2,  which  is  emitted  from  the  light  source  1,  is  so 
reduced  in  intensity  and  maintained  at  a  predeter- 
mined  low  level.  The  light  reflected  from  the 
disk-shaped  recording  medium  7  falls  on  the 
photosensor  9  in  the  manner  described  above. 

The  optical  recording  and  reproducing  system  ss 
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acceleration  detecting  circuit  19.  The  switch  23  is 
then  opened  so  that  the  linear  motor  13  is 
stopped  and  the  transmission  of  the  acceleration 
signal  from  the  sledge  12  to  the  tracking  element 
10  is  interrupted.  The  data  processing  unit  24  also  5 
applies  a  signal  to  the  first  switch  15  so  that  the 
switch  15  is  closed,  whereby  the  tracking  control 
and  the  sledge  displacement  control  may  be 
resumed.  As  a  result,  the  address  A,  of  the  track 
on  which  the  light  beam  2  is  located  is  read  out.  to 
The  above-described  process  for  searching  the 
desired  track  At  is  referred  to  as  "the  rough 
searching"  in  this  specification.  If  A0=Ai,  the 
rough  searching  is  terminated. 

However,  if  IAt-AqISN,,,  the  rough  searching  is  15 
still  carried  on.  If  ^-Ao^N,, ,   the  data  processing 
unit  24  causes  the  first  switch  15  to  open  and 
simultaneously  applies  a  signal  to  the  drive  circuit 
18  so  that  the  tracking  element  10  is  driven,  and  at 
the  same  time  causes  the  first  switch  15  to  close  20 
so  as  to  cause  the  beam  of  light  2  to  scan  or  jump 
one  track  (which  will  be  referred  to  as  "the 
jumping"  in  this  specification).  The  jumping  is 
repeated  |A-,-A0[  times  and  the  address  of  the 
track  on  which  the  beam  of  light  2  is  located  is  25 
read  out.  The  above-described  process  will  be 
referred  to  as  "the  fine  searching"  in  this 
specification.  If  A0=A1#  the  searching  is 
terminated,  but  if  A0#A-|  (that  is,  if  Ao  is  not  equal 
to  A ,̂  the  above-described  rough  and  fine  30 
searching  are  repeated  until  the  desired  track  is 
reached.  The  steps  carried  out  by  the  data 
processing  unit  24  in  the  cases  of  the  rough  and 
fine  searching  are  shown  in  flowchart  in  Fig.  2. 

In  Fig.  3  is  shown  in  cross  section  the  tracking  35 
element  10.  The  converging  lens  6  is  mounted  at 
the  lower  end  of  a  cylindrical  member  61  which 
also  carries  a  first  coil  32  and  a  second  coil  33.  The 
cylindrical  member  31  and  a  chassis  34  are 
interconnected  to  each  other  with  rubber  40 
members  35  and  36,  and  the  chassis  34  carries 
yokes  37  and  42  which  establish  a  magnetic 
circuit.  A  magnet  40  is  interposed  between  the 
yokes  37  and  38;  a  magnet  41,  between  the  yokes 
38  and  39;  a  magnet  45,  between  the  yokes  42  and  4S 
43;  and  a  magnet  46,  between  the  yokes  43  and 
44,  whereby  a  magnetic  circuit  is  established. 
When  currents  pass  through  the  coils  32  and  33, 
the  cylindrical  member  31  is  displaced  under  the 
electromagnetic  forces  exerted  to  the  coils  32  and  so 
33.  The  beam  of  light  2  passes  through  the 
cylindrical  member  31  and  since  the  converging 
lens  6  is  displaced  in  unison  with  the  cylindrical 
member  31,  the  beam  of  light  2  which  is  located 
on  the  disk-shaped  recording  medium  7  is  caused  55 
to  shift  in  the  direction  substantially  per- 
pendicular  to  the  direction  of  a  track. 

The  displacement  or  deviation  of  the  tracking 
element  10;  that  is,  the  displacement  of  the 
cylindrical  member  31  with  respect  to  the  chassis  eo 
34  is  caused  by  the  force  of  inertia  produced  when 
the  sledge  12  is  displaced.  Therefore,  the 
acceleration  of  the  sledge  12  is  detected  and 
applied  to  the  tracking  element  10  through  the 
first  signal  synthesizer  17  and  the  first  drive  circuit  ss 

18  so  that  the  force  of  inertia  exerted  to  the 
tracking  element  10  may  be  cancelled.  Then  the 
displacement  or  deviation  of  the  tracking  element 
10  can  be  minimized. 

In  Fig.  4  is  shown  the  acceleration  detecting 
circuit  19  comprising  a  capacitor  C,  and  a  resistor 
R,.  The  displacement  acceleration  of  the  sledge 
12  can  be  approximated  from  the  voltage  across 
the  resistor  Ft,.  Referring  again  to  Fig.  1,  the 
output  signal  from  the  velocity  sensor  11  is 
applied  to  the  input  terminal  a;  that  is,  one 
terminal  of  the  capacitor  C,  and  a  signal  from  the 
data  processing  unit  24  is  applied  to  another  input 
terminal  b  so  as  to  actuate  a  switch  51  .  The  output 
signal  derived  from  the  output  terminal  c;  that  is, 
the  output  from  the  switch  51  is  applied  to  the  first 
signal  synthesizer  17.  The  other  terminal  of  the 
capacitor  C,,  one  terminal  of  the  resistor  R,  and 
the  input  of  the  switch  51  are  interconnected.  The 
other  terminal  of  the  resistor  R,  is  grounded  or 
maintained  at  the  zero  level. 

The  voltage  Vin(t)  at  the  input  a  and  the  current 
iRi)t)  flowing  through  the  capacitor  C,  and  the 
resistor  R-,  having  the  following  relation: 

1 
Vin(t)=  —  JiRi(t)  dt+R,  •  iRi(t) 

C1 

where  t  is  the  time; 
C-t  is  the  capacitance  of  the  capacitor  C,;  and 
R,  is  the  resistance  of  the  resistor  Rv 
The  Laplace  transform  of  the  above  equation  is 

1 
Vin(s)=  M s J + R t - M s )  

C ŝ 

where  s  is  the  transform  variable. 
Rewriting  this  equation,  we  have 

sVin(s)=R1(1/R1C1+S)lR1(s) (1) 

This  equation  holds  when  the  initial  values 
Vin(t=0)=0  and  iRi(t=0)=0.  If  VR,C,  is  sufficiently 
greater  than  an  angular  frequency  0)0,  Eq.  (1)  may 
be  rewritten  in  the  form  of 

sVJsM/C,  •  |Ri(s) (2) 

within  the  angular  frequency  range  less  than  co0. 
The  inverse  transformation  of  sVin(s)  is 

d/dt(Vin(t)) (3) 

Eq.  (3)  shows  the  derivative  of  Vin(t)  with  respect 
to  t.  It  follows,  therefore,  that  within  an  angular 
frequency  range  less  than  co0, 

d  1 
—  (Vin(t))=  —  iRi(t) 
dt  C, 

Vin(t)  is  the  output  signal  from  the  velocity  sensor 

•  5 
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11  and  is,  therefore,  in  proportion  to  the  displace- 
ment  velocity  of  the  sledge  12.  Therefore, 

d 
-(vin(t» 
dt 

represents  the  signal  in  proportion  to  the  dis- 
placement  acceleration  of  the  sledge  12.  The 
voltage  across  the  resistor  Ft-,  is  R-iiR t̂)  so  that 
within  an  angular  frequency  range  less  than  co0,  it 
is  proportional  to  the  displacement  acceleration 
of  the  sledge  12. 

The  reason  why  the  detection  of  the  displace- 
ment  acceleration  of  the  sledge  12  may  be  limited 
within  an  angular  frequency  range  less  than  a)0 
will  be  described  below. 

The  transfer  function  G^s)  of  the  tracking 
element  10;  that  is,  the  ratio  X^sl/I^s),  where 
X^s)  is  the  shift  of  the  beam  of  light  2  on  the 
disk-shaped  recording  medium  7  and  l-,(s)  is  the 
signal  applied  to  the  tracking  element,  is  given  by 

displacement  or  shift  of  the  tracking  element;  that 
is,  the  shift  of  the  cylindrical  member  31  with 
respect  to  the  chassis  34  is  damped  at  the  rate  of 
40  dB/decade  within  an  angular  frequency  range 

5  higher  than  oon. 
It  follows,  therefore,  that  the  force  exerted  to 

the  tracking  element  10  as  a  result  of  the  displace- 
ment  of  the  sledge  12  is  in  proportion  to  the 
displacement  acceleration  of  the  sledge  12,  but 

w  the  displacement  acceleration  with  an  angular 
frequency  component  higher  than  coQ  of  the 
sledge  12  almost  will  not  cause  the  shift  of  the 
tracking  element  10.  Moreover,  even  when  the 
displacement  acceleration  signal  has  some  errors 

15  in  an  angular  frequency  range  higher  than  co0  and 
is  applied  to  the  tracking  element  10,  the  latter 
almost  will  not  displace  itself.  Thus,  the  angular 
frequency  co0  must  be  so  selected  that  the  shift  or 
deviation  of  the  tracking  element  10  may  become 

20  negligible. 
As  described  above,  the  displacement  accelera- 

tion  of  the  sledge  12,  which  is  detected  in  order  to 
prevent  the  shift  or  deviation  of  the  tracking 
element  10,  may  be  detected  within  a  predeter- 

25  mined  angular  frequency  range  less  than  co0. 
Therefore,  the  values  of  the  capacitor  C,  and  the 
resistor  R-,  are  so  selected  that  the  values  of 
1  /R-i  C-,  is  sufficiently  greater  than  co0. 

The  switch  51  is  provided  for  the  purpose  of 
30  transmitting  the  signal  representative  of  the  dis- 

placement  acceleration  of  the  sledge  12  to  the 
first  signal  synthesizer  17  only  during  the  time 
when  the  linear  motor  13  is  driven.  However, 
when  the  tracking  control  and  the  sledge  dis- 

35  placement  control  are  carried  out,  the  switch  51  is 
kept  opened  so  that  both  the  controls  will  not  be 
adversely  affected. 

The  displacement  velocity  of  the  sledge  12  can 
be  detected  in  response  to  the  output  signal  from 

40  the  track-traversing  detecting  circuit  29.  The  dis- 
placement  acceleration  signal  of  the  sledge  12 
can  be  also  detected  as  will  be  described  below. 

Referring  to  Fig.  5,  in  the  case  of  the  "rough 
searching",  the  input  terminal  d  receives  the 

45  signal  for  driving  the  linear  motor  13;  that  is,  the 
signal  delivered  from  the  data  processing  unit  24 
(See  Fig.  1)  to  the  acceleration  detecting  circuit  19 
and  the  second  switch  23.  The  input  terminal  e 
receives  the  signal  which  is  delivered  from  the 

50  data  processing  unit  24  (See  Fig.  1)  to  the  signal 
generator  28.  The  output  signal  from  the 
track-traversing  detecting  circuit  29  is  applied  to 
an  F  —  V  converter  61  which  converts  the  fre- 
quency  into  a  voltage.  The  output  signal  from  the 

55  F  —  V  converter  61  is  applied  to  an  inverter  62 
which  inverts  the  polarity  of  the  signal  received 
and  to  a  switch  63.  The  output  signal  from  the 
inverter  62  is  applied  to  a  switch  64.  The  output 
signals  from  the  switches  63  and  64  are  applied  to 

so  a  signal  synthesizer  65  the  output  of  which  is 
applied  in  turn  to  an  acceleration  detecting  circuit 
66.  The  signal  applied  to  the  input  terminal  d  is 
applied  to  one  input  terminals,  respectively,  of 
AND  gates  67  and  68  and  the  signal  applied  to  the 

65  input  terminal  e  is  applied  to  an  inverter  69  and  to 

K,o>n2 
G1(s)=X1(s)/l1(s)= (4) 

S2+2^o)nS+con 

where  S  is  the  transform  variable, 
K-,  is  the  sensitivity  of  the  tracking  element;  that 

is,  a  coefficient  representative  of  the  shift  of  the 
beam  of  light  2  on  the  disk-shaped  recording 
medium  7  as  a  result  of  per  unit  input  signal, 

5;  is  the  damping  coefficient  of  the  tracking 
element  10,  and 

con  is  the  natural  angular  frequency  of  the 
tracking  element  10. 

The  transfer  function  G-,(s)  has  the  frequency 
characteristic  that  if  the  amplitude  of  the  input 
signal  is  maintained  constant,  the  shift  of  the 
beam  of  light  2  over  the  disk-shaped  recording 
medium  7  is  damped  at  the  rate  of  40  dB/decade 
within  an  angular  frequency  range  greaterthan  con 
when  the  frequency  is  varied.  For  instance,  if  the 
amplitude  of  the  input  signal  is  maintained 
constant,  the  shift  of  the  beam  of  light  2  at  the 
angular  frequency  100  0)n  is  approximately  1/100 
times  as  high  as  at  the  angular  frequency  10  con. 

The  transfer  function  G2(s);  that  is,  the  ratio 
X2(s)/F2(s),  where  F2(s)  is  the  force  exerted  to  the 
tracking  element  10  as  a  result  of  the  displace- 
ment  of  the  sledge  12  and  X2(s)  is  the  displace- 
ment  of  the  tracking  element  1  0  as  a  result  of  the 
force  F2(s)  exerted  thereto,  is 

K2on2 
G2(s)=X2(s)/F2(s)= (5) 

S2+2S-conS+con2 

where 
K2  is  a  constant;  that  is,  the  displacement  of  the 

tracking  element  10  in  response  to  per  unit  force. 
The  transfer  function  G2(s)  has  the  frequency 
characteristic  similar  to  that  of  the  transfer  func- 
tion  G^s).  That  is,  if  the  force  exerted  to  the 
tracking  element  10  is  maintained  constant,  the 
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the  other  input  terminal  of  the  AND  gate  68.  The 
output  signal  from  the  inverter  69  is  applied  to  the 
other  input  terminal  of  the  AND  gate  67.  The 
output  signal  from  the  AND  gate  67  is  applied  to 
the  input  terminal  of  the  switch  63  for  actuating 
the  same  while  the  output  signal  from  the  AND 
gate  68  is  applied  to  the  input  terminal  of  the 
switch  64  for  actuating  the  same. 

When  the  linear  motor  17  is  driven  in  the  case 
of  the  "rough  searching",  the  track-traversing 
detecting  circuit  29  delivers  to  the  F  —  V  converter 
61  the  signal  representative  of  the  number  of 
tracks  on  the  disk-shaped  recording  medium  7 
which  the  beam  of  light  2  has  crossed  or  tra- 
versed.  The  F  —  V  converter  61  in  turn  converts  the 
received  or  input  signal  into  a  voltage  signal 
representative  of  the  frequency  of  the  input 
signal.  That  is,  the  F  —  V  converter  61  delivers  the 
signal  representative  of  the  velocity  of  the  beam 
of  light  2  which  crosses  or  traverses  the  tracks  on 
the  disk-shaped  recording  medium  7.  The  sledge 
displacement  velocity  signal  must  have  one 
polarity  when  the  sledge  12  is  traversing  the 
disk-shaped  recording  medium  7  radially  out- 
wardly  but  it  has  to  have  the  other  polarity  when 
the  sledge  12  is  traversing  the  disk-shaped 
recording  medium  7  radially  inwardly.  Therefore, 
the  inverter  62,  the  switches  63  and  64  and  the 
signal  synthesizer  65  are  provided.  When  the 
high-level  signals  are  applied  to  both  the  input 
terminals  d  and  e,  the  AND  gate  68  is  driven  into 
the  high  state  while  the  AND  gate  67,  into  the  low 
state.  As  a  result,  the  switch  64  is  closed  while  the 
switch  63  is  opened.  Consequently,  the  output 
signal  from  the  F  —  V  converter  61  is  inverted  by 
the  inverter  62  and  transmitted  to  the  signal 
synthesizer  65  through  the  closed  switch  64. 

When  a  high-level  signal  is  applied  to  the  input 
terminal  d  while  a  low-level  signal  is  applied  to 
the  input  terminal  e,  the  switch  63  is  closed  while 
the  switch  64  is  opened.  Therefore,  the  output 
signal  from  the  F—  V  converter  61  is  transmitted 
through  the  closed  switch  63  to  the  signal  synthe- 
sizer  65.  The  signal  synthesizer  65  combines  the 
output  signals  from  the  switches  63  and  64  and 
delivers  it  to  the  acceleration  detecting  circuit  66. 
Since  the  switches  63  and  64  are  not  simultane- 
ously  closed  the  signal  synthesizer  65  delivers  the 
output  signal  with  one  polarity  from  the  F—  V 
converter  61  or  the  output  signal  with  the  other 
polarity  (inverted  by  the  inverter  62)  depending 
upon  the  signal  applied  to  the  input  terminal  e 
when  the  high-level  signal  is  applied  to  the  input 
terminal  d. 

In  the  case  of  the  "rough  searching",  the  output 
signal  from  the  signal  synthesizer  65  is  sub- 
stantially  similar  to  the  output  signal  delivered 
from  the  velocity  sensor  1  1  when  the  linear  motor 
13  is  being  driven.  Therefore,  in  response  to  the 
output  signal  from  the  signal  synthesizer  65,  the 
acceleration  detecting  circuit  66  can  detect  the 
displacement  acceleration  of  the  sledge  12.  When 
the  tracking  control  and  the  sledge  displacement 
control  are  carried  on,  the  F—  V  converter  61 
delivers  no  output  signal,  but  sometimes  it 

delivers  an  output  signal  in  response  to  noise. 
Therefore,  it  is  so  designed  and  constructed  that 
only  when  the  linear  motor  13  is  being  driven  in 
the  case  of  the  "rough  searching  mode",  the 

S  output  signal  from  the  F  —  V  converter  61  may  be 
delivered  to  the  signal  synthesizer  65. 

When  the  circuit  arrangement  as  shown  in  Fig. 
5  is  used,  the  velocity  sensor  1  1  as  shown  in  Fig.  1 
can  be  eliminated  so  that  the  mass  of  the  sledge 

io  1  2  may  be  reduced.  That  is,  instead  of  the  velocity 
sensor  1  1  and  the  acceleration  detecting  circuit  19 
as  shown  in  Fig.  1,  the  circuitry  as  shown  in  Fig.  5 
is  used.  Therefore,  instead  of  the  output  signal 
from  the  velocity  sensor  11,  the  output  signal  of 

15  the  signal  synthesizer  65  is  applied  to  the  signal 
synthesizer  21.  In  like  manner,  instead  of  the 
output  signal  from  the  acceleration  detecting 
circuit  19,  the  output  signal  from  the  acceleration 
detecting  circuit  66  is  applied  to  the  signal 

20  synthesizer  17.  The  same  signal  which  is  applied 
to  the  switch  23  from  the  data  processing  unit  24 
is  also  applied  to  the  input  terminal  d.  The  same 
signal  which  is  applied  to  the  signal  generator  28 
from  the  data  processing  unit  24  is  also  applied  to 

25  the  input  terminal  e. 
The  displacement  velocity  of  the  sledge  12  can 

be  detected  in  response  to  the  signal  applied  to 
the  linear  motor  13.  If  friction  is  negligible,  the 
following  relationship  can  be  established: 

30 
FL=KL-iL(t)=M  -a  

where 
FL  is  the  thrust  of  the  linear  motor  13; 

35  KL  is  the  thrust  coefficient  thereof; 
iL(t)  is  the  driving  current  thereof; 
M  is  the  mass  of  the  sledge;  and 
a  is  the  acceleration  thereof. 

The  acceleration  a  of  the  sledge  12  is  almost 
40  proportional  to  the  driving  current  iL(t)  so  that  the 

displacement  acceleration  of  the  sledge  12  can  be 
detected  from  the  driving  current  iL(t). 

It  follows,  therefore,  that  the  signal  which  is 
representative  of  the  current  flowing  through  the 

45  coil  of  the  linear  motor  13  may  be  applied  to  the 
tracking  element  10,  whereby  the  shift  or  devia- 
tion  of  the  tracking  element  10  can  be  minimized. 

The  direction  of  the  displacement  acceleration 
of  the  sledge  12  can  be  detected  in  response  to 

50  the  displacement  of  the  sledge  12  as  will  be 
described  below.  In  the  case  of  the  "rough 
searching  mode",  it  is,  of  course,  preferable  that 
the  displacement  velocity  of  the  sledge  12  be 
almost  zero  when  the  beam  of  light  2  approaches 

55  the  vicinity  of  the  desired  track  on  the  disk-shaped 
recording  medium  7.  Therefore,  in  order  to 
complete  "the  rough  searching"  within  the 
shortest  time  interval  with  the  maximum  thrust  of 
the  linear  motor  13,  the  sledge  12  is  accelerated 

60  over  the  first  half  of  the  distance  So  between  the 
track  on  which  the  beam  of  light  2  is  located  and 
the  desired  track  and  then  is  decelerated  over  the 
remaining  half. 

In  Fig.  6  are  shown  the  velocity  and 
65  acceleration-deceleration  diagrams  when  the 
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sledge  12  is  displaced  in  the  most  efficient 
manner,  the  velocity  curve  being  indicated  by  fv(t) 
while  the  acceleration-deceleration  curve  fo(t). 
The  maximum  acceleration  amax  of  the  sledge  12 
is  given  by 

amax=Fmax/M 

where 
Fmax  is  the  maximum  thrust  of  the  linear  motor; 

and 
M  is  the  mass  of  the  sledge  12. 
The  velocity  becomes  fv(t)=ama!t  •  t  and  the 

displacement  is  given  by  S(t)=1/2  amax  •  t2.  There- 
fore,  the  time  t0  required  for  the  sledge  12  to 
travel  the  distance  SJ2  is 

IA^AJ/2  divider  71  the  signal  representative  of 
A-,  -  Aoj  where  A,  is  the  address  of  the  track  on  the 
disk-shaped  recording  medium  7  on  which  the 
beam  of  light  2  is  presently  located  and  Ao  is  the 
address  of  a  desired  track  to  be  addressed.  The 
data  processing  unit  24  also  applies  the 
displacement-direction  signal  to  the  signal 
generator  28,  an  inverter  72  for  inverting  the 
polarity  of  the  signal  and  three-input  AND  gates 
73  and  74.  Each  of  the  three-input  AND  gates  73 
and  74  is  adapted  to  deliver  a  high  output  signal 
when  all  of  the  three  input  signals  are  at  a  high 
level.  In  addition,  the  data  processing  unit  24 
applies  a  high-level  command  signal  for  driving 
the  linear  motor  13  to  the  switch  23  and  three- 
input  AND  gates  73,  74,  75  and  76. 

The  output  signal  of  the  divider  71  represents 
A-,  -  Ao|/2;  that  is,  one  half  of  the  distance  that  the 
beam  of  light  2  must  traverse  to  reach  a  desired 
track  Ao.  For  instance,  assume  that  |A1-A0[  is 
100100  in  binary  number.  Then  the  output  signal 
or  |A1-A0|/2  becomes  10010.  This  means  that  the 
value  of  IAt-AoI  is  shift  down  by  one  bit. 

A  comparator  77  compares  the  output  signal  N 
(where  N  is  a  positive  integer)  with  the  output 
signal  from  the  divider  71  and  generates  a  high 
level  signal  when 

N>|A1-A0|/2, 

but  a  low-level  signal  when 

NS|A,-Ao|/2. 

w 

15 

In  like  manner,  the  time  ti  required  for  the  sledge 
12,  which  is  now  decelerating  at  a  uniform  rate,  to 
travel  the  remaining  SJ2  is  obtained.  That  is, 
t,=t0.  Hence,  the  time  required  for  the  sledge  to 
travel  the  distance  So  becomes 

20 

25 

As  described  above,  for  the  most  efficient 
displacement  So  of  the  sledge  12,  it  must  be 
accelerated  at  amax  and  then  decelerated  at  -amax. 
Acceleration  is  switched  to  deceleration  at  the 
midpoint  of  the  distance  So. 

Therefore,  the  signal  representative  of  the 
acceleration  amax  is  applied  to  the  tracking 
element  10  from  the  time  when  the  beam  of  light 
2  is  shifted  to  the  time  when  the  beam  of  light  2 
reaches  the  midpoint  of  the  distance  So  and  then 
the  signal  representative  of  the  deceleration 
~°max  is  applied  to  the  tracking  element  10  from 
the  time  when  the  beam  of  light  2  has  passed  the 
midpoint  to  the  time  when  the  beam  of  light 
reaches  the  desired  track.  Then  the  shift  or 
deviation  of  the  tracking  element  10  can  be 
avoided.  Depending  upon  the  direction  in  which 
the  sledge  12  is  displaced,  the  polarity  of  the 
acceleration  signal  is  reversed.  That  is,  depending 
upon  whether  the  sledge  12  traverses  the  disk- 
shaped  recording  medium  7  radially  inwardly  or 
outwardly,  the  polarity  of  the  signal  applied  to  the 
tracking  element  10  is  reversed. 

Second  embodiment.  Fig.  7  and  8 
In  Fig.  7  is  shown  in  block  diagram  a  second 

embodiment  of  the  present  invention  in  which  the 
displacement  acceleration  of  the  sledge  12  is 
detected  in  response  to  its  displacement  and  a 
signal  corresponding  to  the  direction  of  the 
detected  acceleration  is  applied  to  the  tracking 
element  10,  whereby  the  shift  or  deviation  of  the 
element  10  can  be  prevented.  The  component 
parts  which  have  been  already  explained  in 
conjunction  with  the  first  embodiment  will  not  be 
described. 

In  the  rough  searching  mode,  the  data  process- 
ing  unit  24  applies  to  the  counter  27  and  a 

30 

35  The  output  signal  from  the  comparator  77  is 
applied  to  an  inverter  78  and  the  AND  gates  74 
and  75,  the  output  signal  from  the  inverter  78  is 
applied  to  the  AND  gates  73  and  76  and  the  output 
signal  from  the  inverter  72  is  applied  to  the  AND 

40  gates  75  and  76.  The  output  signals  from  the  AND 
gates  74  and  76  are  applied  to  a  two-input  OR  gate 
79  which  delivers  a  low-level  signal  when  the  two 
input  signals  are  at  a  low  level.  The  output  signals 
from  the  AND  gates  73  and  75  are  delivered  to  an 

45  OR  gate  80.  The  output  signal  from  the  OR  gate  79 
is  delivered  to  the  input  terminal  of  a  switch  81  for 
actuating  the  same.  The  output  signal  from  the 
OR  gate  80  is  applied  to  the  input  terminal  of  a 
switch  82  for  actuating  the  same. 

50  A  constant-voltage  circuit  83  generates  a 
constant  voltage;  that  is,  an  output  voltage  is 
proportion  to  the  displacement  acceleration  of  the 
sledge  12.  The  output  signal  from  the  constant- 
voltage  circuit  83  is  applied  to  an  inverter  84  and 

55  the  switch  82.  The  inverter  84  inverts  the  polarity 
of  the  output  voltage  VE  from  the  constant- 
voltage  circuit  83  and,  therefore,  procues  -VE 
which  in  turn  is  applied  to  the  switch  81.  The 
output  signals  from  the  switches  81  and  82  are 

60  applied  to  a  signal  synthesizer  85  which  combines 
the  two  input  signals  and  the  output  signal  from 
the  signal  synthesizer  85  is  applied  to  the  first 
signal  synthesizer  17. 

Now  assume  that  the  data  processing  unit  24 
55  deliver  a  high-level  displacement-direction  signal. 
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Then  the  output  signal  from  the  inverter  72  is  at  a 
low  level  and  the  output  signals  from  the  AND 
gates  75  and  76  are  also  at  a  low  level. 
Immediately  after  the  sledge  12  has  started, 
N>|A-,-A0|/2  so  that  the  output  signal  from  the  5 
comparator  77  is  at  a  high  level.  As  a  result, 
simultaneous  with  the  driving  of  the  linear  motor 
13,  the  output  signal  from  the  AND  gate  74  rises 
to  a  high  level  so  that  the  switch  81  is  closed  and 
consequently  the  output  signal  from  the  constant-  to 
voltage  circuit  83  is  transmitted  through  the 
inverter  84,  the  switch  81,  the  signal  synthesizer 
85,  the  first  signal  synthesizer  17  and  the  drive 
circuit  18  to  the  tracking  element  10.  As  described 
previously,  the  track-traversing  detecting  circuit  is 
29  generates  one  pulse  signal  whenever  the  beam 
of  light  2  traverses  one  track  on  the  disk-shaped 
recording  medium  7.  The  counter  27,  which  is  a 
down  counter,  counts  down  |A1-A0|  by  one 
everytime  when  the  counter  27  receives  one  pulse  20 
signal  from  the  detection  circuit  or  detector  29. 
When  the  output  signal  N  of  the  counter  27 
becomes  IAt-AoI/2,  the  output  signal  from  the 
comparator  77  drops  to  a  low  level  so  that  the 
output  signal  from  the  inverter  78  rises  to  a  high  25 
level.  The  output  signal  from  the  AND  gate  74 
drops  to  a  low  level  while  the  output  signal  from 
the  AND  gate  73  rises  to  a  high  level.  As  a 
consequence,  the  output  signal  from  the  OR  gate 
79  drops  to  a  low  level  while  the  output  signal  30 
from  the  OR  gate  80  rises  to  a  high  level.  As  a 
result,  the  switch  81  is  opened  while  the  switch  82 
is  closed.  The  output  signal  from  the  constant- 
voltage  circuit  83,  therefore,  is  transmitted 
through  the  closed  switch  82,  the  signal  synthe-  35 
sizer  85,  the  first  signal  synthesizer  18  and  the  first 
drive  circuit  18  to  the  tracking  element  10.  When 
the  output  signal  from  the  counter  27  becomes 
zero,  the  data  processing  unit  24  transmits  a 
low-level  signal  to  the  switch  23  and  the  AND  40 
gates  73,  74,  75  and  76  so  that  the  linear  motor  13 
is  stopped  and  the  output  signal  from  the 
constant-voltage  circuit  73  is  applied  to  the  track- 
ing  element  10. 

When  the  displacement-direction  signal  is  at  a  45 
low  level,  the  output  signals  from  the  AND  gates 
73  and  74  are  at  a  low  level  while  the  output  signal 
from  the  inverter  72  rises  to  a  high  level.  As  a 
result,  simultaneous  with  the  driving  of  the  linear 
motor  13,  the  output  signal  from  the  AND  gate  75  50 
rises  to  a  high  level  so  that  the  switch  82  is  closed. 
As  a  result,  the  output  signal  of  the  constant- 
voltage  circuit  73  is  transmitted  through  the 
closed  switch  82,  the  signal  synthesizers  85  and 
17  and  the  drive  circuit  18  to  the  tracking  element  55 
10.  When  the  output  signal  N  from  the  counter  27 
equals  IA-i-AoJ/2,  the  output  signal  from  the 
comparator  77  drops  to  a  low  level.  As  a  result  the 
switch  82  is  opened  while  the  switch  81  is  closed. 
The  output  signal  from  the  constant-voltage  60 
circuit  is,  therefore,  transmitted  through  the  in- 
verter  84,  the  closed  switch  81,  the  signal  synthe- 
sizers  85  and  17  and  the  first  drive  circuit  18  to  the 
tracking  element  10. 

The  mode  of  operation  of  the  second  embodi-  65 

ment  described  above  with  reference  to  Fig.  7  will 
be  better  understood  when  reference  is  made  to 
the  timing  chart  as  shown  in  Fig.  8.  In  Fig.  8,  Part  I 
shows  the  timing  chart  when  the 
displacement-direction  signal  is  at  a  high  level 
while  Part  II  shows  the  timing  chart  when  the 
displacement-signal  is  at  a  low  level. 

The  waveform  (a)  shows  the  command  signal 
delivered  from  the  data  processing  unit  24  to  the 
switch  23  and  the  AND  gates  73,  74,  75  and  76  so 
as  to  drive  the  linear  motor  13.  The  waveform  (b) 
shows  the  displacement-direction  command 
signal  delivered  from  the  data  processing  unit  24 
to  the  signal  generator  28,  the  inverter  72  and  the 
AND  gates  73  and  74.  The  waveform  (c)  shows  the 
output  signal  from  the  comparator  77;  the  wave- 
form  (d),  the  output  signal  from  the  AND  gate  73; 
the  waveform  (e),  the  output  signal  from  the  AND 
gate  74;  the  waveform  (f),  the  output  signal  from 
the  AND  gate  75;  the  waveform  (g),  the  output 
signal  from  the  AND  gate  76,  the  waveform  (h), 
the  output  signal  from  the  OR  gate  79;  the 
waveform  (i),  the  output  signal  from  the  OR  gate 
80;  and  the  waveform  (j),  the  output  signal  from 
the  signal  synthesizer  85. 

According  to  the  prior  art  system,  if  the  tracking 
element  10  is  shifted  or  deviated  greatly,  the 
differential  amplifier  14  cannot  produce  a  normal 
output  signal  so  that  the  track-traversing  signal 
cannot  be  correctly  detected.  However,  according 
to  the  present  invention,  the  shift  or  deviation  of 
the  tracking  element  10  can  be  substantially 
avoided  so  that  the  correct  positioning  of  the 
beam  of  light  on  the  proper  track  can  be  effected. 
In  addition,  since  the  tracking  element  10  can  be 
prevented  from  being  shifted  or  deviated,  the 
tracking  control  as  well  as  the  sledge  displace- 
ment  control  can  be  positively  drawn  in  an 
extremely  stable  manner.  As  a  result,  high  and 
stable  searching  or  retrieving  becomes  possible. 
Furthermore,  the  system  can  be  made  highly 
reliable  and  dependable  in  operation. 

When  the  system  is  so  designed  and  con- 
structed  that  in  response  to  the  signal  produced 
whenever  the  beam  of  light  traverses  each  track, 
the  displacement  velocity  of  the  sledge  is 
detected,  the  sledge  can  be  reduced  in  mass  and 
the  whole  system  can  be  made  simple  in  con- 
struction  and  consequently  can  be  manufactured 
at  less  costs. 

Claims 

1.  a  data  track  searching  device  comprising: 
a)  transducer  means  (1  to  6,  9)  for  writing 

and/or  reading  data  onto  or  out  of  an  information 
medium  (7)  with  a  track  or  a  multiplicity  of  tracks 
along  which  data  are  to  be  written  or  recorded, 

b)  first  driving  means  (10)  for  displacing  said 
transducer  means  (1  to  6,  9)  in  the  direction 
substantially  perpendicular  to  the  direction  of 
said  track  or  tracks  on  said  information  medium 
(7)  and  parallel  to  the  surface  of  said  information 
medium  (7), 

c)  a  second  driving  means  (12)  for  displacing 
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said  track  or  tracks  on  said  information  medium 
(7)  and  parallel  to  the  surface  of  said  information 
medium  (7), 

c)  a  second  driving  means  (12)  for  displacing 
5  said  transducer  means  (1  to  6,  9)  and  said  first 

driving  means  (10)  in  the  direction  substantially 
perpendicular  to  the  direction  of  said  track  or 
tracks  on  said  information  medium  (7)  and 
parallel  to  the  surface  of  the  said  information 

jo  medium  (7), 
d)  tracking  control  means  (14to  18)  for  controll- 

ing  said  first  driving  means  (10)  in  such  a  way  that 
the  scanning  position  of  said  transducer  means  (1 
to  6,  9)  can  always  be  positioned  above  a  desired 

15  track  on  said  information  medium  (7), 
characterized  by  a  model  (Fig.  7)  of  the 

acceleration  sampled  according  to  the  distance 
already  travelled  by  the  second  driving  means 
(1-2)  and  which  is  indicative  of  an  estimated 

20  acceleration,  whereby  when  said  second  driving 
means  (12)  is  displaced  while  said  tracking 
control  means  (14  to  18)  being  made  inoperative, 
the  signal  which  is  indicative  of  the  estimated 
acceleration  is  applied  to  said  first  driving  means 

25  (10)  so  that  the  shift  or  variation  of  said  first 
driving  means  (10)  due  to  the  displacement  of 
said  second  driving  means  (12)  can  be  minimized. 

4.  A  data  track  searching  device  according  to 
one  of  claims  1  to  3,  characterized  in  that  the 

30  displacement  velocity  of  said  second  driving 
means  (12)  is  detected  in  response  to  the  signal 
representative  of  the  traversing  across  each  track 
on  said  recording  medium  by  the  scanning  posi- 
tion  of  said  transducer  means  (1  to  6,  9)  when  said 

35  second  driving  means  (12)  is  displaced. 

Patentanspriiche 

1.  Datenspur-Sucheinrichtung  mit 
40  a)  einer  Wandlereinrichtung  (1  bis  6,  9)  zum 

Schreiben  und/oder  Lesen  von  Daten  auf  ein  oder 
von  einem  Informationsmedium  (7),  mit  einer 
Spur  oder  einer  Vielzahl  Spuren,  entlang  welchen 
Daten  zu  schreiben  oder  aufzuzeichnen  sind, 

45  b)  einer  ersten  Antriebseinrichtung  (10)  zum 
Verschieben  der  Wandlereinrichtung  (1  bis  6,  9)  in 
Richtung  genau  senkrecht  zur  Richtung  der  Spur 
oder  Spuren  auf  dem  Informationsmedium  (7) 
und  parallel  zu  der  Oberflache  des  Informations- 

50  mediums  (7), 
c)  einer  zweiten  Antriebseinrichtung  (12)  zum 

Verschieben  der  Wandlereinrichtung  (1  bis  6,  9) 
und  der  ersten  Antriebseinrichtung  (10)  in  Rich- 
tung  senkrecht  zu  der  Richtung  der  Spur  oder 

55  Spuren  auf  dem  Informationsmedium  (7)  und 
parallel  zu  der  Oberflache  des  Informations- 
mediums  (7),  und 

d)  einer  Nachfuhrsteuereinrichtung  (14  bis  18) 
zum  Steuern  der  ersten  Antriebseinrichtung  (10) 

60  in  der  Weise,  daS  die  Abtastposition  der  Wandler- 
einrichtung  (1  bis  6,  9)  immer  iiber  einer 
gewiinschten  Spur  auf  dem  Informationsmedium 
(7)  positioniert  werden  kann, 

gekennzeichnet  durch  eine  Einrichtung  (11) 
65  zum  Messen  der  Geschwindigkeit  der  zweiten 

said  transducer  means  (1  to  6,  9)  and  said  first 
driving  means  (10)  in  the  direction  substantially 
perpendicular  to  the  direction  of  said  track  or 
tracks  on  said  information  medium  (7)  and 
parallel  to  the  surface  of  said  information  medium 
(7), 

d)  tracking  control  means  (14  to  18)  for  controll- 
ing  said  first  driving  means  (1  0)  in  such  a  way  that 
the  scanning  position  of  said  transducer  means  (1 
to  6,  9)  can  always  be  positioned  above  a  desired 
track  on  said  information  medium  (7), 

characterized  by  means  (11)  for  measuring  the 
velocity  of  the  second  driving  means  (12)  and  for 
determining  the  actual  acceleration  therefrom, 
whereby  when  said  second  driving  means  (12)  is 
displaced  while  said  tracking  control  means  (14  to 
18)  being  made  inoperative,  the  signal  which  is 
indicative  of  the  actual  acceleration  is  applied  to 
said  first  driving  means  (10)  so  that  the  shift  or 
variation  of  said  first  driving  means  (10)  due  to 
the  displacement  of  said  second  driving  means 
(12)  can  be  minimized. 

2.  A  data  track  searching  device  comprising 
a)  transducer  means  (1  to  6,  9)  for  writing 

and/or  reading  data  onto  or  out  of  an  information 
medium  (7)  with  a  track  or  a  multiplicity  of  tracks 
along  which  data  are  to  be  written  or  recorded, 

b)  first  driving  means  (10)  for  displacing  said 
transducer  means  (1  to  6,  9)  in  the  direction 
substantially  perpendicular  to  the  direction  of 
said  track  or  tracks  on  said  information  medium 
(7)  and  parallel  to  the  surface  of  said  information 
medium  (7), 

c)  a  second  driving  means  (12)  for  displacing 
said  transducer  means  (1  to  6,  9)  and  said  first 
driving  means  (10)  in  the  direction  substantially 
perpendicular  to  the  direction  of  said  track  or 
tracks  on  said  information  medium  (7)  and 
parallel  to  the  surface  of  said  information  medium 
(7), 

d)  tracking  control  means  (14  to  18)  for  controll- 
ing  said  first  driving  means  (10)  in  such  a  way  that 
the  scanning  position  of  said  transducer  means  (1 
to  6,  9)  can  always  be  positioned  above  a  desired 
track  on  said  information  medium  (7), 

characterized  by  means  responsive  to  the 
current  signal  (iL(t))  supplied  to  the  motor  (13)  of 
the  second  driving  means  (12)  which  is  indicative 
of  the  acceleration  of  the  second  driving  means 
(12)  exclusive  friction  influences,  whereby  when 
said  second  driving  means  (12)  is  displaced  while 
said  tracking  control  means  (14to  18)  being  made 
inoperative,  the  signal  which  is  indicative  of  the 
acceleration  is  applied  to  said  first  driving  means 
(10)  so  that  the  shift  or  variation  of  said  first 
driving  means  (10)  due  to  the  displacement  of 
said  second  driving  means  (12)  can  be  minimized. 

3.  A  data  track  searching  device  comprising 
a)  transducer  means  (1  to  6,  9)  for  writing 

and/or  reading  data  onto  or  out  of  an  information 
medium  (7)  with  a  track  or  a  multiplicity  of  tracks 
along  which  data  are  to  be  written  or  recorded, 

b)  first  driving  means  (10)  for  displacing  said 
transducer  means  (1  to  6,  9)  in  the  direction 
substantially  perpendicular  to  the  direction  of 

10 
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und  der  ersten  Antriebseinrichtung  (10)  in  Rich- 
tung  senkrecht  zu  der  Richtung  der  Spur  oder 
Spuren  auf  dem  Informationsmedium  (7)  und 
parallel  zu  der  Oberflache  des  Informations- 

s  mediums  (7),  und 
d)  einer  Nachftihrsteuereinrichtung  (14  bis  18) 

zum  Steuem  der  ersten  Antriebseinrichtung  (10) 
in  der  Weise,  dalS  die  Abtastposition  der  Wandler- 
einrichtung  (1  bis  6,  9)  immer  iiber  einer 

'0  gewunschten  Spur  auf  dem  Informationsmedium 
(7)  positioniert  werden  kann, 

gekennzeichnet  durch  ein  Modell  (Fig.  7)  der 
Beschleunigung,  welches  entsprechend  der 
Strecke  angetastet  worden  ist,  welche  bereits  von 75  derzweiten  Antriebseinrichtung  (12)  zuruckgelegt 
worden  ist,  und  welches  eine  geschatzte 
Beschleunigung  anzeigt,  wodurch,  wenn  die 
zweite  Antriebseinrichtung  (12)  verschoben  wird, 
wahrend  die  Nachlaufsteuereinrichtung  (14  bis 

20  18)  unwirksam  gemacht  ist,  das  Signal,  welches 
die  geschatzte  Beschleunigung  anzeigt,  an  die 
erste  Antriebseinrichtung  (10)  angelegt  wird,  so 
daft  die  Verschiebung  oder  Anderung  der  ersten 
Antriebseinrichtung  (10)  infolge  der 

25  Verschiebung  der  zweiten  Antriebseinrichtung 
(12)  auf  ein  Minimum  zuriickgefuhrt  werden  kann. 

4.  Datenspur-Sucheinrichtung  nach  einem  der 
Anspriiche  1  bis  3,  dadurch  gekennzeichnet,  dalS 
die  Verschiebungsgeschwindigkeit  der  zweiten 

30  Antriebseinrichtung  (12)  entsprechend  dem 
Signal,  welches  das  Kreuzen  jeder  Spur  auf  dem 
Aufzeichnungsmedium  anzeigt,  durch  die  Abtast- 
position  der  Wandlereinrichtung  (1  bis  6,  9) 
festgestellt  wird,  wenn  die  zweite  Antriebseinrich- 

35  tung  (12)  verschoben  wird. 

Antriebseinrichtung  (12)  und  zum  Bestimmen  der 
tatsachlichen  Beschleunigung,  wobei,  wenn  die 
zweite  Antriebseinrichtung  (12)  verschoben  wird, 
wahrend  die  Nachlaufsteuereinrichtung  (14  bis 
18)  unwirksam  gemacht  ist,  das  Signal,  welches 
die  tatsachliche  Beschleunigung  anzeigt,  an  die 
erste  Antriebseinrichtung  (10)  angelegt  wird,  so 
dalS  die  Verschiebung  oder  Anderung  der  ersten 
Antriebseinrichtung  (10)  infolge  der 
Verschiebung  der  zweiten  Antriebseinrichtung 
(12)  auf  ein  Minimum  zuruckgefCihrt  werden  kann. 

2.  Datenspur-Sucheinrichtung  mit 
a)  einer  Wandlereinrichtung  (1  bis  6,  9)  zum 

Schreiben  und/oder  Lesen  von  Daten  auf  ein  oder 
von  einem-  Informationsmedium  (7),  mit  einer 
Spur  oder  einer  Vielzahl  Spuren,  entlang  welchen 
Daten  zu  schreiben  oder  aufzuzeichnen  sind, 

b)  einer  ersten  Antriebseinrichtung  (10)  zum 
Verschieben  der  Wandlereinrichtung  (1  bis,  6,  9) 
in  Richtung  genau  senkrecht  zur  Richtung  der 
Spur  oder  Spuren  auf  dem  Informationsmedium 
(7)  und  parallel  zu  der  Oberflache  des  Informa- 
tionsmediums  (7), 

c)  einer  zweiten  Antriebseinrichtung  (12)  zum 
Verschieben  der  Wandlereinrichtung  (1  bis  6,  9) 
und  der  ersten  Antriebseinrichtung  (10)  in  Rich- 
tung  senkrecht  zu  der  Richtung  der  Spur  oder 
Spuren  auf  dem  Informationsmedium  (7)  und 
parallel  zu  der  Oberflache  des  Informations- 
mediums  (7),  und 

d)  einer  NachfiJhrsteuereinrichtung  (14  bis  18) 
zum  Steuem  der  ersten  Antriebseinrichtung  (10) 
in  der  Weise,  dalS  die  Abtastposition  der  Wandler- 
einrichtung  (1  bis  6,  9)  immer  iiber  eine 
gewunschten  Spur  auf  dem  Informationsmedium 
(7)  positioniert  werden  kann, 

gekennzeichnet  durch  eine  Einrichtung,  welche 
auf  das  Stromsignal  (iL(t))  anspricht,  das  an  den 
Motor  (13)  der  zweiten  Antriebseinrichtung  (12) 
angelegt  ist  und  das  die  Beschleunigung  der 
zweiten  Antriebseinrichtung  (12)  ausschlieSlich 
Reibungseinflussen  anzeigt,  wobei,  wenn  die 
zweite  Antriebseinrichtung  (12)  verschoben  wird, 
wahrend  die  Nachlaufsteuereinrichtung  (14  bis 
18)  unwirksam  gemacht  ist,  das  Signal,  welches 
die  Beschleunigung  anzeigt,  an  die  erste  Antriebs- 
einrichtung  (10)  angelegt  wird,  so  daS  die 
Verschiebung  oder  Anderung  der  ersten  Antriebs- 
einrichtung  (10)  infolge  der  Verschiebung  der 
zweiten  Antriebseinrichtung  (12)  auf  ein  Mini- 
mum  zuruckgefiihrt  werden  kann. 

3.  Datenspur-Sucheinrichtung  mit 
a)  einer  Wandlereinrichtung  (1  bis  6,  9)  zum 

Schreiben  und/oder  Lesen  von  Daten  auf  ein  oder 
von  einem  Informationsmedium  (7),  mit  einer 
Spur  oder  einer  Vielzahl  Spuren,  entlang  welchen 
Daten  zu  schreiben  oder  aufzuzeichnen  sind, 

b)  einer  ersten  Antriebseinrichtung  (10)  zum 
Verschieben  der  Wandlereinrichtung  (1  bis  6,  9)  in 
Richtung  genau  senkrecht  zur  Richtung  der  Spur 
oder  Spuren  auf  dem  Informationsmedium  (7) 
und  parallel  zu  der  Oberflache  des  Informations- 
mediums  (7), 

c)  einer  zweiten  Antriebseinrichtung  (12)  zum 
Verschieben  der  Wandlereinrichtung  (1  bis  6,  9) 

Revendications 

1.  Dispositif  d'exploration  de  pistes  de  donnees, 
comprenant 

a)  un  moyen  formant  transducteur  (1  a  6,  9) 
pour  enregistrer  des  donnees  ou  pour  extraire 
celles-ci  d'un  support  (7)  d'informations  a  une 
piste  ou  a  une  pluralite  de  pistes  sur  lesquelles 
des  donnees  doivent  etre  ecrites  ou  enregistrees, 

b)  un  premier  moyen  d'entralnement  (10)  pour 
mouvoir  ledit  moyen  formant  transducteur  (1  a  6, 
9)  dans  une  direction  sensiblement  perpendicu- 
laire  a  I'orientation  de  ladite  piste  ou  desdites 
pistes  situees  sur  ledit  support  (7)  d'informations 
et  parallelement  a  la  surface  dudit  support  (7) 
d'informations. 

c)  un  second  moyen  d'entratnement  (12)  pour 
mouvoir  ledit  moyen  formant  transducteur  (1  a  6, 
9)  et  ledit  premier  moyen  d'entratnement  (10) 
dans  une  direction  sensiblement  perpendiculaire 
a  I'orientation  de  la  ou  desdites  pistes  situees  sur 
ledit  support  (7)  d'informations  et  parallelement  a 
la  surface  dudit  support  (7)  d'informations, 

d)  un  moyen  de  commande  de  suivi  de  piste  (14 
a  18)  pour  commander  ledit  premier  moyen 
d'entrainement  (10)  de  maniere  a  ce  que  la 
position  de  lecture  dudit  moyen  formant  trans- 
ducteur  (1  a  6,  9)  puisse  toujours  etre  situee 
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premier  moyen  d'entra?nement  (10)  du  au 
deplacement  dudit  second  moyen  d'entratnement 
(12)  puisse  etre  tres  limite. 

3.  Dispositif  d'exploration  de  pistes  de  donnees, 
5  comprenant 

a)  un  moyen  formant  transducteur  (1  a  6,  9) 
pour  enregistrer  des  donnees  ou  pour  extraire 
celies-ci  d'un  support  (7)  d'informations  a  une 
piste  ou  a  une  pluralite  de  pistes  sur  iesquelles 

]0  des  donnees  doivent  etre  ecrites  ou  enregistrees, 
b)  un  premier  moyen  d'entratnement  (10)  pour 

mouvoir  le  transducteur  (1  a  6,  9)  dans  une 
direction  sensiblement  perpendiculaire  a 
I'orientation  de  la  piste  ou  des  pistes  situees  sur  le 

JS  support  (7)  d'informations  et  parallelement  a  la 
surface  du  support  (7)  d'informations, 

c)  un  second  moyen  d'entratnement  (12)  pour 
mouvoir  ledit  moyen  formant  transducteur  (1  a  6, 
9)  et  ledit  premier  moyen  d'entratnement  (10) 

20  dans  une  direction  sensiblement  perpendiculaire 
a  I'orientation  de  la  ou  desdites  pistes  situees  sur 
ledit  support  (7)  d'informations  et  parallelement  a 
la  surface  dudit  support  (7)  d'informations, 

d)  un  moyen  de  commande  de  suivi  de  piste  (14 
25  a  18)  pour  commander  ledit  premier  moyen 

d'entratnement  (10)  de  maniere  a  ce  que  la 
position  de  lecture  dudit  moyen  formant  trans- 
ducteur  (1  a  6,  9)  puisse  toujours  etre  situee 
au-dessus  d'une  piste  voulue  sur  ledit  support  (7) 

3Q  d'informations, 
caracterise  par  un  modele  (Fig.  7)  de  I'accelera- 

tion  echantillonnee  d'apres  la  distance  deja  par- 
courue  par  le  second  moyen  d'entramement  (12) 
et  qui  est  indicatrice  d'une  acceleration  estimee, 

3S  grace  a  quoi,  lorque  ledit  second  moyen 
d'entramement  (12)  est  deplace  pendant  que  ledit 
moyen  de  commande  de  suivi  de  piste  (14  a  18) 
est  mis  hors  fonction,  le  signal  indiquant 
I'acceleration  estimee  est  applique  audit  premier 
moyen  d'entramement  (10)  de  fagon  que  le 
decalage  ou  I'ecart  dudit  premier  moyen  de 
deplacement  (10)  du  au  deplacement  dudit 
second  moyen  d'entratnement  (12)  puisse  etre 
tres  limite. 

4S  4.  Dispositif  d'exploration  de  pistes  de  donnees 
selon  I'une  quelconque  des  revendications  1  a  3, 
caracterise  en  ce  que  la  vitesse  de  deplacement 
dudit  second  moyen  d'entratnement  (12)  est 
detectee  en  reponse  au  signal  representatif  du 
franchissement  de  chaque  piste  dudit  support 
d'enregistrement  par  la  position  de  lecture  dudit 
moyen  formant  transducteur  (1  a  6,  9)  quand  ledit 
second  moyen  d'entratnement  (12)  est  deplace. 

au-dessus  d'une  piste  voulue  sur  ledit  support  (7) 
d'informations, 

caracterise  par  un  moyen  (11)  pour  mesurer  la 
vitesse  du  second  moyen  d'entratnement  (12)  et 
pour  determiner  d'apres  celle-ci  I'acceleration 
reelle,  grace  a  quoi,  lorsque  ledit  second  moyen 
d'entratnement  (12)  est  deplace  cependant  que 
ledit  moyen  de  commande  de  suivi  de  piste  (14  a 
18)  est  mis  hors  fonction,  le  signal  indiquant 
I'acceleration  reelle  est  applique  audit  premier 
moyen  d'entrainement  (10)  de  fagon  que  le 
decalage  ou  I'ecart  dudit  premier  moyen 
d'entratnement  (10)  du  au  deplacement  dudit 
second  moyen  d'entratnement  (12)  puisse  etre 
tres  limite. 

2.  Dispositif  d'exploration  de  pistes  de  donnees, 
comprenant 

a)  un  moyen  formant  transducteur  (1  a  6,  9) 
pour  enregistrer  des  donnees  ou  pour  extraire 
celles-ci  d'un  support  (7)  d'informations  a  une 
piste  ou  a  une  pluralite  de  pistes  sur  Iesquelles 
des  donnees  doivent  etre  ecrites  ou  enregistrees, 

b)  un  premier  moyen  d'entratnement  (10)  pour 
mouvoir  ledit  moyen  formant  transducteur  (1  a  6, 
9)  dans  une  direction  sensiblement  perpendicu- 
laire  a  I'orientation  de  la  ou  desdites  pistes 
situees  sur  ledit  support  (7)  d'informations  et 
parallelement  a  la  surface  dudit  support  (7) 
d'informations, 

c)  un  second  moyen  d'entratnement  (12)  pour 
mouvoir  ledit  moyen  formant  transducteur  (1  a  6, 
9)  et  ledit  premier  moyen  d'entratnement  (10) 
dans  une  direction  sensiblement  perpendiculaire 
a  I'orientation  de  la  ou  desdites  situees  sur  ledit 
support  (7)  d'informations  et  parallelement  a  la 
surface  dudit  support  (7)  d'informations, 

d)  un  moyen  de  commande  de  suivi  de  piste  (14 
a  18)  pour  commander  ledit  premier  moyen 
d'entratnement  (10)  de  maniere  a  ce  que  la 
position  de  lecture  dudit  moyen  formant  trans- 
ducteur  (  1  a  6,  9)  puisse  toujours  etre  situee 
au-dessus  d'une  piste  voulue  sur  ledit  support  (7) 
d'informations, 

caracterise  par  un  moyen  reagissant  au  signal 
d'intensite  (iL(t))  foumi  au  moteur  (13)  du  second 
moyen  d'entratnement  (12)  qui  indique  I'accelera- 
tion  du  second  moyen  d'entratnement  (12)  en 
excluant  I'influence  des  frottements,  grace  a  quoi, 
lorsque  ledit  second  moyen  d'entratnement  (12) 
est  deplace  cependant  que  ledit  moyen  de 
commande  de  suivi  de  piste  (14  a  18)  est  mis  hors 
fonction,  le  signal  indiquant  I'acceleration  est 
applique  audit  premier  moyen  d'entratnement 
(10)  de  fagon  que  le  decalage  ou  I'ecart  dudit 
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