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Description 

The  present  invention  relates  to  an  optical  pickup  device  for  reproduction  of  information  recorded  on  an 
optical  recording  medium  such  as  a  video  disc  and  a  compact  disc. 

5  Amoving  magnet  type  (MM  type)  optical  pickup  is  well  known.  The  MM  type  includes  a  holder,  an  objective 
lens,  a  magnet  and  a  coil.  The  magnet  is  fixedly  attached  to  the  movable  holder  which  mounts  thereon  the 
objective  lens,  and  the  coil  is  fixedly  and  stationarily  disposed  in  confronting  relation  with  respect  to  the  mag- 
net.  The  magnet  is  moved  by  a  force  induced  by  a  current  flowing  through  the  coil,  so  moving  the  holder,  so 
that  angular  orientation  or  posture  of  the  objective  lens  is  variable. 

10  One  example  of  a  conventional  MM-type  optical  pickup  will  be  described  with  reference  to  Figs.  1  and  2. 
Two  suspension  wires  2  extend  in  parallel  with  each  other  in  the  horizontal  direction.  One  end  of  each  of  the 
suspension  wires  2  is  connected  to  an  upstanding  wall  portion  of  an  actuator  base  1.  Further,  a  holder  4  is 
positioned  above  the  actuator  base  1  for  supporting  an  objective  lens  3,  and  the  holder  is  connected  to  each 
other  end  of  the  suspension  wires  2.  Therefore,  the  holder  4  is  movably  supported  on  the  suspension  wires  2 

15  in  a  cantilevered  fashion. 
Magnets  5A  and  5B  are  fixed  to  the  holder  4.  Further  focusing  coils  7A  7B  and  tracking  coils  8A  8B  are 

mounted  on  Yokes  6A6B  which  upstand  from  the  actuator  base  1.  One  of  the  magnets  5A  confronts  the  fo- 
cusing  coil  7Aand  the  tracking  coil  8A,  and  the  other  magnet  5B  confronts  the  focusing  coil  7B  and  the  tracking 
coil  8B.  The  combination  of  the  holder  4,  the  coils  7,8,  the  magnets  5  and  the  suspension  wires  2  is  generally 

20  referred  to  as  an  actuator. 
In  operation,  predetermined  currents  are  passed  through  the  focusing  coil  7  and  the  tracking  coil  8,  re- 

spectively,  to  move  the  holder  4  in  focusing  direction  X  and  tracking  direction  Y. 
With  such  an  actuator,  the  suspension  wires  2  are  formed  of  extremely  flexible  materials  having  low  elastic 

modulus  so  as  to  ensure  precise  movement  of  the  holder  4  in  response  to  the  magnetic  forces.  Stated  differ- 
25  ently,  in  the  conventional  actuator,  a  sufficiently  high  magnetic  flux  density  has  not  been  obtainable,  and  there- 

fore,  the  suspension  wires  2  have  had  to  have  extremely  high  f  lexibi  lity  so  that  the  wires  2  do  not  restrain  move- 
ment  of  the  holder  4  in  response  to  the  generated  magnetic  attractive  force.  Further,  the  attractive  forces  act 
at  all  times  between  the  magnets  5  and  the  yokes  6.  Therefore,  it  is  necessary  to  apply  a  force  to  the  holder 
4  in  a  direction  to  pull  the  suspension  wires  2  so  that  the  suspension  wires  2  will  not  buckle  upon  movement 

30  of  the  holder  4.  Stated  otherwise,  in  Fig.  2,  horizontal  attraction  force  F'  (which  applies  tensile  force  to  the  sus- 
pension  wires  2)  imposed  on  the  holder  4  must  be  greater  than  another  attraction  force  F  directed  in  the  op- 
posite  direction  to  the  force  F'  (the  force  F  applies  an  unwanted  buckling  force  to  the  wires  2). 

To  meet  such  a  requirement,  it  is  proposed  to  select  gap  dimensions  d,  d'  between  the  magnets  5  and  the 
focusing  and  tracking  coils  7,8.  That  is,  the  gap  distance  d'  positioned  remote  from  the  ends  of  the  wires  2 

35  and  defined  between  the  magnet  5A  and  the  coils  7A  8A  is  smaller  than  a  gap  distanoe  d  positioned  close  to 
the  ends  of  the  wires  2  and  defined  between  the  other  magnet  5B  and  the  other  coils  7B  8B.  As  a  result,  the 
attractive  force  between  the  magnet  5A  and  the  yoke  6A  and  across  the  gap  d'  is  greater  than  the  attractive 
force  between  the  magnet  5B  and  the  yoke  6B  and  across  the  gap  d. 

With  such  a  structure,  however,  if  the  gap  dimensions  d,  d'  are  different  from  each  other,  imbalance  may 
40  occur  with  respect  to  operating  forces  f,  f'(see  Fig.  2)  produced  on  opposite  sides  of  the  holder4  in  the  direction 

of  the  optical  axis  of  the  objective  lens  3.  More  specifically,  a  force  P  generated  with  the  gap  dimensions  d, 
d'  is  expressed  by: 

p  =  _J_  mi.  m2 
4ny.  d2 

45  p.:  the  magnetic  permeability, 
d:  the  gap  dimension, 
rrH,  m2:  the  magnetic  field  intensity. 

Therefore,  the  difference  between  the  gap  dimensions  d,  d'  affects,  with  its  squared  value,  the  operating 
forces  f,  f.  Due  to  the  imbalance  between  the  operating  forces  f,  f,  the  actuator  tends  to  roll  when  it  operates, 

so  resulting  in  a  reduction  in  reproduction  efficiency  or  a  servo  control  failure. 
To  avoid  this  drawback,  one  solution  is  to  remove  the  yokes  6A6B  so  that  no  attractive  forces  will  be  pro- 

duced  between  the  yokes  6  and  the  magnets  5.  With  this  arrangement,  however,  the  magnetic  flux  density 
generated  when  currents  flow  through  the  focusing  and  tracking  coils  7,8  is  reduced  to  less  than  50  to  70  % 
of  the  magnetic  flux  density  that  is  available  if  the  yokes  6  exist. 

55  Consequently,  a  small-size,  high-efficiency  actuator  cannot  be  realized  if  the  yokes  are  dispensed  with. 
It  is  therefore,  an  object  of  the  present  invention  to  mitigate  the  above-described  drawbacks  and  disad- 

vantages,  and  to  provide  an  improved  optical  pickup  device. 
EP-A-01  78077  discloses  an  optical  pickup  device  for  reproducing  information  recorded  on  a  recording  me- 
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dium  assembled  in  an  information  reproduction  apparatus  including  a  drive  motor  and  a  turntable  connected 
to  the  drive  motor,  the  optical  pickup  device  comprising:  a  base;  a  suspension  member  fixed  to  the  base;  a 
holder  disposed  above  the  base  and  mounting  thereon  an  objective  lens,  the  holder  being  supported  by  the 
suspension  member  and  having  opposite  side  portions;  a  magnet  member  provided  on  one  of  the  side  portions 

5  of  the  holder;  and  a  coil  member  fixed  to  the  base  and  confronting  the  magnetic  member;  and,  according  to 
the  present  invention,  such  an  optical  pickup  device  is  characterised  by  a  yoke  member  mounted  on  the  holder 
together  with  the  magnet  member,  a  magnetic  gap  being  provided  in  a  closed  magnetic  path  defined  by  the 
yoke  member  and  the  magnet  member;  and  by  the  coil  member  being  disposed  in  confronting  relation  to  the 
yoke  member,  and  positioned  in  the  magnetic  gap. 

10  In  the  drawings: 
Fig.  1  is  a  plan  view  showing  a  conventional  optical  pickup  device; 
Fig.  2  is  a  cross-sectional  view  taken  along  the  line  ll-ll  of  Fig.  1; 
Fig.  3  is  a  perspective  view  showing  an  optical  pickup  device  according  to  a  first  embodiment  of  the  present 
invention; 

15  Fig.  4  is  an  exploded  perspective  view  showing  the  optical  pickup  device; 
Fig.  5  is  a  cross-sectional  view  taken  along  the  line  V-V  of  Fig.  3  for  particularly  showing  an  actuator  portion 
of  the  optical  pickup  device; 
Fig.  6  is  a  side  elevational  view  partially  cross-sectioned  showing  the  optical  pickup  device; 
Figs.  7(a)  and  7(b)  are  fragmental  plan  and  side  elevational  views  showing  a  suspension  member; 

20  Fig.  8  is  a  cross-sectional  view  of  a  yoke  member; 
Fig.  9  is  a  cross-sectional  view  showing  an  actuator  portion  of  an  optical  pickup  device  according  to  a  sec- 
ond  embodiment  of  this  invention; 
Fig.  10  is  a  side  schematic  view  showing  a  positional  relationship  between  a  turntable  and  the  optical  pick- 
up  device;  and, 

25  Fig.  11  is  a  plan  view  showing  the  orientation  of  a  yoke  with  respect  to  the  turntable. 
Afirst  embodiment  according  to  the  present  invention  will  be  described  with  reference  to  Figs.  3  through 

8. 
As  best  shown  in  Fig.  3,  an  actuator  base  16  is  provided  in  the  pickup  device,  and  a  suspension  member 

15  is  fixedly  mounted  on  the  actuator  base  16  for  suspending  a  holder  11  which  supports  an  objective  lens 
30  11.  The  actuator  base  16  is  mounted  on  a  pickup  body  21  interposing  a  flexible  baseboard  22  therebetween. 

As  shown  in  Fig.  4,  the  objective  lens  11  is  mounted  on  the  holder  12  formed  with  dovetail  grooves  12a 
defined  in  a  first  pair  of  opposite  side  portions.  Further,  a  yoke  member  13  is  coupled  with  the  holder  12  at  its 
second  pair  of  opposite  side  portions  extending  perpendicular  to  the  first  pair  of  side  portions. 

The  yoke  member  13  (see  also  Fig.  8)  has  a  base  U-shaped  portion  13Aand  inverted  U-shaped  wing  por- 
35  tions  13a  provided  symmetrically  on  opposite  ends  with  respect  to  the  base  portion  13A  fitted  with  the  holder 

1  2.  More  specifically,  the  base  or  central  U-shaped  portion  1  3A  is  fitted  with  the  second  pair  of  opposide  side 
portions  of  the  holder  12.  Further,  each  of  the  inverted  U-shaped  portions  has  a  first  inner  surface  close  to 
the  U-shaped  portion  and  a  second  inner  surface  remote  therefrom.  Each  of  the  free  end  portion  of  the  inverted 
U-shaped  portions  functions  as  a  yoke,  and  the  second  inner  surface  is  defined  at  the  inner  surface  of  the 

40  free  end. 
By  the  coupling  of  the  yoke  member  to  the  holder  12,  the  yoke  member  1  3  also  doubles  as  a  counterweight 

for  the  holder  12.  The  base  portion  13A  of  the  yoke  member  13  is  formed  with  a  central  through  hole  13b  whose 
diameter  is  properly  provided  for  serving  as  an  iris  through  which  light  passes. 

By  coupling  the  single  yoke  member  13  with  the  holder  12,  two  wing  portions  13a  respectively  function 
45  as  yokes,  and  the  integral  yoke  member  13  can  increase  the  mechanical  strength  of  the  holder  12. 

A  magnet  member  including  a  pair  of  magnetic  elements  14  and  14  is  provided.  Each  of  the  magnets  14 
is  positioned  within  each  of  internal  spaces  of  the  inverted  U-shaped  wing  portions  13a,  and  is  fixed  to  inner 
surfaces  of  the  respective  wing  portions  13a  (i.e.,  at  the  above  mentioned  first  inner  surface),  while  providing 
magnetic  gaps  between  the  magnets  14  and  outer  legs  or  the  free  ends  of  the  wing  portions  13a. 

so  The  suspension  member  15  is  coupled  with  the  dovetail  grooves  12a  of  the  holder  12  as  shown  in  Fig.  4 
forsuspendingly  supporting  the  same.  The  suspension  member  15  is  produced  by  molding  with  a  plastic  ma- 
terial  such  as  a  polyester  elastomer.  As  shown  in  Figs.  7(a)  and  7(b),  the  suspension  member  15  has  two  central 
bases  15a  interconnected  by  a  thin  wall  15b,  two  pairs  of  slender  suspension  arms  15c  extending  outwardly 
from  the  bases  15a,  and  two  dovetail-shaped  inserts  15d  provided  on  the  outer  ends  of  the  pairs  of  suspension 

55  arms  15c.  From  the  state  shown  in  Fig.  7(a),  the  thin  wall  15b  is  bent  at  90  degrees  at  each  boundaries  15b' 
with  respect  to  the  base  15a,  to  bring  the  suspension  arms  15c  parallel  to  each  other  (see  Fig.  4),  and  the  inserts 
15d  are  insertable  respectively  into  the  dovedail  grooves  12a  of  the  holder  12.  Accordingly,  the  suspension 
arms  15c  are  connected  to  the  first  pair  of  opposite  side  portions  of  the  holder  12. 

3 
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The  actuator  base  16  is  provided  with  two  upstanding  support  columns  16a  and  a  single  prismatic  column 
16b  positioned  between  the  columns  16a.  The  suspension  member  15  is  mounted  on  the  actuator  base  12  by 
inserting  each  of  the  central  bases  15a  between  the  support  column  16a  and  the  prismatic  column  16b  as 
shown  in  Fig.  3.  The  suspension  arms  15c  thus  support  the  holder  12  movably  in  cantilevered  relation  to  the 

5  actuator  base  16.  Further,  holes  16c  and  notched  slots  16d  are  formed  in  the  actuator  base  16. 
Fig  5  shows  an  actuator  Amounted  on  the  pickup  body  21  (Fig.  3).  The  actuator  A  includes  the  holder  12, 

the  suspension  member  15,  the  actuator  base  16,  a  coil  member  which  comprises  a  pair  of  coil  elements  each 
including  a  focusing  coil  18  and  a  tracking  coil  19,  and  the  magnetic  elements  14.  The  focusing  coils  18  are 
wound  respectively  around  two  bobbins  1  7  made  of  a  nonmagnetic  material.  The  bobbins  1  7  each  define  hollow 

10  spaces  therein.  Further,  the  tracking  coils  19  are  fixed  to  inner  surfaces  of  the  focusing  coils  18.  Each  of  the 
bobbins  17  has  a  lower  surface  integrally  provided  with  pins  17a  which  project  downwardly.  These  pins  17a 
are  inserted  respectively  in  the  holes  16c  of  the  actuator  base  16.  Further  the  outer  legs  of  the  wing  portions 
13a  are  insertable  into  the  hollow  space  of  the  bobbins  17.  Therefore,  the  focusing  coils  18  and  the  tracking 
coils  19  are  thus  attached  to  the  actuator  base  16,  while  as  shown  in  Fig.  5  the  coils  18  and  19  are  positioned 

15  in  the  magnetic  gaps  defined  between  the  magnetic  member  14  and  the  outer  legs  (i.e.,  the  yoke)  of  the  in- 
verted  U-shaped  wing  portions  13a  of  the  yoke  member  13.  Since  the  holder  12  has  the  increased  mechanical 
strength  because  of  the  coupling  with  the  yoke  member  13  and  is  supported  by  the  suspension  member  15, 
the  holder  12  can  provide  a  high  vibration  characteristic  with  respect  to  the  actuator  base  16.  Incidentally,  OP 
desginates  an  optical  axis  passing  through  the  objective  lens  1  1  and  the  iris  1  3b.  As  a  result,  the  first  magnetic 

20  circuit  is  provided  by  one  of  the  wing  portions  13a  and  the  associated  confronting  magnetic  element  14,  and 
a  second  magnetic  circuit  is  provided  by  the  remaining  wing  portion  13a  and  the  associated  confronting  mag- 
netic  element  14. 

The  thus  assembled  actuator  A  is  attached  to  the  pickup  body  21  .  Turning  back  to  Fig.  4,  each  of  skew 
knobs  20  formed  with  an  annular  groove  20a  is  inserted  in  each  of  the  notched  slots  16d  of  the  actuator  base 

25  16  with  the  grooves  20a  positioned  respectively  in  the  slots  16d.  Further,  coil  springs  23  are  interposed  be- 
tween  the  actuator  base  16  and  the  pickup  body  21  .  By  the  threading  engagement  of  the  skew  knobs  20  with 
the  pickup  body  21,  the  actuator  base  16  and  the  flexible  baseboard  22  positioned  therebelow  are  mounted 
on  the  pickup  body  21  .  The  focusing  coils  18  and  the  tracking  coils  19  are  connected  to  the  flexible  baseboard 
22  for  electric  connection  to  an  external  source  outside  of  the  optical  pickup  device. 

30  The  actuator  base  16  can  be  angularly  adjusted  with  respect  to  the  pickup  body  21  by  rotating  the  skew 
knobs  20  and  utilizing  the  resiliency  of  the  coil  springs  23  interposed  between  the  actuator  base  16  and  the 
pickup  body  21. 

A  second  embodiment  according  to  this  invention  will  next  be  described  with  reference  to  Fig.  9,  wherein 
like  parts  and  components  are  designated  by  the  same  reference  numerals  and  characters  as  those  shown 

35  in  the  first  embodiment.  Fig.  9  particularly  shows  another  actuator  A'  of  the  pickup  device.  In  the  first  embodi- 
ment,  each  of  the  outer  legs  (i.e.,  free  end  portions  of  the  yoke  member  13)  of  the  wing  portions  13a  is  posi- 
tioned  so  as  to  permit  the  coils  18  and  19  to  be  positioned  within  the  magnetic  gap  defined  by  the  leg  and  the 
confronting  internal  magnetic  element  14.  According  to  the  second  embodiment,  in  addition  to  this  arrange- 
ment,  further  magnetic  pieces  114  (second  pair  of  magnetic  elements  114  referred  in  claim  5)  are  attached  to 

40  the  inside  surfaces  of  the  outer  legs  (i.e.,  at  the  second  inner  surface),  such  that  the  supplemental  magnetic 
piece  114  and  the  coils  18  and  19  are  all  positioned  within  the  magnetic  gap.  With  this  arrangement,  density 
of  the  magnetic  flux  applying  to  the  coils  18  and  19  can  be  further  increased,  to  thereby  enhance  the  driving 
force  on  the  actuator  A',  even  though  total  mass  of  the  actuator  A'  will  be  increased.  Remaining  structure  is 
the  same  as  the  actuator  A  of  the  first  embodiment,  and  therefore,  further  description  is  neglected  to  avoid 

45  duplication. 
Next,  a  positional  relationship  between  the  optical  pickup  device  according  to  this  invention  and  neigh- 

bouring  components  will  be  described  with  reference  to  Figs.  10  and  11.  The  neighbouring  components  may 
be  a  turntable  25  and  a  drive  motor  24  of  a  compact  disc  player.  As  shown,  the  turntable  25  is  provided  coaxial 
with  a  spindle  24'  of  the  drive  motor  24.  and  is  provided  rotatable  by  the  actuation  of  the  motor  24.  Further,  a 

so  clamper  26  is  positioned  above  the  turntable  25  and  is  movable  in  axial  direction  of  the  spindle  24'.  The  turn- 
table  25  includes  a  disc  mount  body  and  an  annular  magnet  28  embedded  therein  for  attracting  the  clamper 
26  in  order  to  fixedly  interpose  a  recording  medium  such  as  a  compact  disc  27  between  the  clamper  26  and 
the  turntable  25  and  to  rotate  the  disc  27  upon  rotation  of  the  drive  motor  24.  The  annular  magnet  28  is  provided 
coaxial  with  the  spindle  24'  or  the  turntable  25. 

55  As  shown  in  Fig.  1  1  ,  the  yoke  member  1  3  is  positioned  to  extend  perpendicularly  to  the  diametrical  center 
line  C  of  the  turntable  25.  More  specifically,  a  line  L  connecting  the  wing  portions  13a  and  13a  extends  per- 
pendicular  to  the  center  line  C,  and  the  both  wing  portions  13a  and  13a  are  provided  symmetrical  with  each 
other  with  respect  to  the  center  line  C.  Accordingly,  the  magnetic  circuits  provided  at  the  wing  portions  are 

4 



EP  0  358  294  B1 

arranged  symmetrically  with  respect  to  the  optical  axis  OP  of  the  objective  lens  1  1  .  This  symmetric  arrangement 
of  the  magnetic  circuits  permits  the  driving  center  of  the  holder  12  to  be  coincident  with  the  center  of  gravity 
thereof,  to  thus  obviate  unwanted  rolling  of  the  holder  1  2  or  the  actuator  A  or  A'. 

Further,  magnetic  force  from  the  annular  magent  28  in  the  turntable  25  or  other  magnetic  force  from  the 
5  clamper  26  if  the  clamper  26  comprises  a  magnetic  member  should  be  taken  into  consideration  in  an  aspect 

of  thedrivabilityof  the  actuator,  since  the  actuator  includes  yokes,  magnetic  members  and  coils.  If  such  a  mag- 
netic  force  from  the  annular  magnet  28  on  one  of  wing  portions  13a  which  functions  as  the  yoke  is  different 
from  that  on  the  other  wing  portion  13a  which  functions  as  the  other  yoke  the  yoke  member  13  may  be  tilted 
due  to  the  integral  structure  of  the  wing  portions  13a  by  way  of  the  base  body  13A,  to  thereby  degrade  operation 

10  ordrivability  of  the  actuator  A  or  A'.  In  this  invention,  according  to  the  present  invention,  such  magnetic  force 
from  the  annular  magnet  28  on  the  one  of  the  yokes  is  equal  to  or  symmetrical  with  the  magnetic  force  on  the 
other  yoke  because  of  the  symmetrical  arrangement  of  the  yoke  member  1  3  with  respect  to  the  center  line  C 
as  described  above.  As  a  result,  disadvantageous  tilting  of  the  yoke  member  13  is  avoidable  in  the  present 
invention.  Incidentally,  the  yoke  member  13  may  be  disposed  to  extend  parallel  to  the  central  line  C  of  the  turn- 

is  table  25  if  the  magnetic  forces  from  the  magnet  28  is  negligible  with  respect  to  the  yokes  13a. 
In  the  optical  pickup  device  thus  constructed  the  magnetic  gaps  are  defined  between  each  of  the  magnetic 

elements  14  and  each  of  the  inverted  U-shaped  wing  portions  13a  of  the  yoke  member  13,  and  each  of  the 
focusing  and  tracking  coils  18,  19  are  always  positioned  in  the  magnetic  gaps.  Therefore,  even  when  the  wing 
portions  13a  and  the  magnetic  members  14  are  moved  by  the  focusing  and  tracking  coils  18,  19,  the  effective 

20  magnetic  flux  from  the  yokes  13a  and  the  magnets  14  is  prevented  from  being  displaced  from  the  focusing 
and  tracking  coils  18,19  and  hence  no  sensitivity  reduction  occurs. 

The  DC  sensitivity  A  and  AC  sensitivity  a  of  the  optical  pickup  device  are  expressed  as  follows: 
A  =  F/K  =  Bfl/K 
a  =  F/m  =  Bfl/m 

25  B:  magnetic  flux  density, 
t:  the  effective  length  of  the  coil, 
I:  the  current  flowing  through  the  coil, 
K:  the  spring  constant, 
m:  the  weight  of  the  moving  mass. 

30  Inasmuch  as  the  magnetic  flux  from  the  magnets  14  and  the  wing  or  yoke  portions  13a  is  increased,  the 
AC  and  DC  sensitivities  of  the  optical  pickup  device  are  increased,  and  in  the  present  invention,  high  efficiency 
and  high  performance  are  obtainable  even  with  a  compact  optical  pickup  device. 

In  view  of  the  foregoing,  according  to  the  present  invention,  since  the  yoke  and  the  magnets  are  integrally 
joined  to  each  other,  attractive  forces  produced  therebetween  would  not  adversely  affect  the  objective  lens 

35  holder  and  the  suspension  member.  Therefore,  the  suspension  member  is  prevented  from  buckling,  and  the 
holder  is  prevented  from  rolling. 

Further,  in  the  present  invention,  since  sufficient  flux  density  is  obtainble,  the  suspension  arms  can  have 
a  rigidity  much  higher  than  that  of  the  conventional  suspension  wires.  That  is,  the  thus  produced  magnetically 
attractive  force  can  provide  bending  to  the  relatively  rigid  suspension  arms  and  overcome  the  resiliencies 

40  thereof.  Therefore,  the  suspension  arms  can  suspend  the  holder  without  any  aid  of  the  gap  difference  (see  d 
and  d'  in  Fig.  1),  and  accordingly,  symmetry  in  the  gap  results,  to  thus  avoid  disadvantageous  rolling  of  the 
holder. 

Moreover,  since  the  yoke  member  is  provided  to  the  holder  and  the  portion  of  the  coil  is  positioned  between 
the  yoke  and  the  magnet,  magnetic  gap  distance  can  be  maintained  unchanged.  Therefore,  disadvantageous 

45  rolling  is  further  avoidable  in  the  present  invention. 
Furthermore,  the  yoke  prevents  the  magnetic  flux  density  of  the  magnets  from  being  lowered,  thus  pro- 

viding  a  highly  efficient  magnetic  circuit,  and  stabilized  operation  of  the  actuator  of  the  optical  pickup  device 
is  attainable  without  rolling,  hence  the  optical  pickup  device  has  a  high  reproducibility  with  high  efficiency  yet 
is  small  in  size. 

50 

Claims 

1.  An  optical  pickup  device  for  reproducing  information  recorded  on  a  recording  medium  assembled  in  an 
55  information  reproduction  apparatus  including  a  drive  motor  and  a  turntable  (25)  connected  to  the  drive 

motor  (24),  the  optical  pickup  device  comprising:  a  base  (16);  a  suspension  member  (15)  fixed  to  the  base; 
a  holder  (12)  disposed  above  the  base  and  mounting  thereon  an  objective  lens  (11),  the  holder  being  sup- 
ported  by  the  suspension  member  and  having  opposite  side  portions;  a  magnet  member  (14)  provided 
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on  one  of  the  side  portions  of  the  holder;  and  a  coil  member  (18,19)  fixed  to  the  base  and  confronting 
the  magnetic  member;  characterised  by  a  yoke  member  (13)  mounted  on  the  holder  (12)  together  with 
the  magnet  member  (14),  a  magnetic  gap  being  provided  in  a  closed  magnetic  path  defined  by  the  yoke 
member  and  the  magnet  member;  and  by  the  coil  member  (18,19)  being  disposed  in  confronting  relation 
to  the  yoke  member  (13),  and  positioned  in  the  magnetic  gap. 

2.  A  device  as  defined  in  claim  1  ,  wherein  the  magnet  member  comprises  a  pair  of  magnetic  elements  (14) 
each  being  fixed  to  a  respective  one  of  the  opposite  side  portions. 

3.  A  device  as  defined  in  claim  2,  wherein  the  coil  member  comprises  a  pair  of  coil  elements  (18,19)  and 
wherein  the  yoke  member  (13)  comprises  a  central  U-shaped  base  portion  (13a)  and  a  pair  of  inverted 
U-shaped  portions  (13a)  connected  symmetrically  to  the  central  U-shaped  base  portion,  the  central  U- 
shaped  base  portion  being  coupled  to  the  side  portions  of  the  holder  (12),  each  of  the  inverted  U-shaped 
portion  having  a  first  inner  surface  close  to  the  U-shaped  portion  and  a  second  inner  surface  remote  from 
the  U-shaped  portion,  and  each  of  the  magnetic  elements  (14)  being  fixed  to  respective  ones  of  the  first 
inner  surface  portions,  and  each  of  the  second  inner  surface  portions  confronting  respective  ones  of  the 
coil  elements  (18,19). 

4.  A  device  as  defined  in  claim  3,  wherein  each  of  the  coil  elements  comprises  a  focusing  coil  (18)  having 
one  side  confronting  a  respective  one  of  the  magnetic  elements,  and  a  tracking  coil  (19)  fixed  to  the  one 
side  of  the  focusing  coil. 

5.  A  device  as  defined  in  claim  3  or  claim  4,  further  comprising  a  second  pair  of  magnetic  elements  (114) 
each  fixed  to  a  respective  one  of  the  second  inner  surface  portions. 

6.  A  device  according  to  claim  1,  wherein  there  are  a  pair  of  the  suspension  members  (15)  each  having  one 
end  (15a)  fixed  to  the  base  (16),  a  central  U-shaped  base  portion  (13A)  of  the  yoke  member  (13)  being 
coupled  to  the  opposite  side  portions;  the  holder  (12)  has  a  second  pair  of  opposite  side  portions  (12a); 
and  the  other  ends  (15d)  of  the  suspension  members  are  connected  to  respective  ones  of  the  second  side 
portions  (12a). 

7.  An  information  reproduction  device  including  a  drive  motor,  a  turntable  and  an  optical  pickup  device  ac- 
cording  to  any  one  of  claims  3  to  5,  wherein  the  turntable  comprises  a  disc  mount  body  (25)  and  an  annular 
magnet  (28)  embedded  in  the  disc  mount  body,  the  annular  magnet  being  provided  coaxially  with  the  disc 
mount  body,  a  line  (2)  connecting  the  pair  of  inverted  U-shaped  portions  (13a)  of  the  yoke  member  ex- 
tending  in  a  direction  perpendicular  to  a  diametrical  plane  of  the  turntable  passing  through  the  centre  of 
the  yoke  member  (13)  with  the  inverted  U-shaped  portions  (13a)  positioned  symmetrically  on  opposite 
sides  of  the  plane. 

Patentanspruche 

1.  Optische  Abtasteinrichtung  bzw.  optischer  Aufnahmekopf  zur  Wiedergabe  von  Informationen,  die  auf  ei- 
nem  Aufzeichnungsmedium  aufgezeichnetsind,  die  in  einem  Informationswiedergabegerateingebaut  ist, 
die  einen  Antriebsmotor  (24)  und  einen  Drehteller  (25)  umfalit,  der  mit  dem  Antriebsmotor  verbunden  ist, 
wobei  die  optische  Abtasteinrichtung  aufweist:  eine  Basis;  einen  Aufhangungsteil  (15),  der  an  der  Basis 
befestigt  ist,  eine  Halteeinrichtung  (12),  die  oberhalb  der  Basis  angeordnet  und  darauf  eine  Objektivlinse 
(11)  tragt,  wobei  die  Halteeinrichtung  durch  den  Aufhangungsteil  getragen  wird  und  gegenuberliegende 
Seitenteile  besitzt;  ein  Magnetteil  (14),  das  an  einem  der  Seitenteile  des  Halters  vorgesehen  ist;  und  ein 
Spulenteil  (18,19),  das  an  der  Basis  befestigt  ist  und  dem  magnetischen  Teil  gegenuberliegt;  und  gemali 
der  vorliegenden  Erfindung  ist  eine  solche  optische  Abtasteinrichtung  bzw.  ein  solcher  Aufnahmekopf 
durch  ein  Jochteil  (13),  der  an  der  Halteeinrichtung  (12)  zusammen  mit  dem  Magnetteil  (14)  befestigt  ist, 
durch  einen  magnetischen  Spalt,  der  in  einem  engen,  magnetischen  Pfad  vorgesehen  ist,  der  durch  das 
Jochteil  und  das  Magnetteil  festgelegt  ist;  und  durch  einen  Spulenteil  (18,19),  der  in  gegenuberliegender 
Beziehung  zu  dem  Jochteil  (13)  angeordnet  und  in  dem  Magnetspalt  positioniert  ist. 

2.  Einrichtung  nach  Anspruch  1,  wobei  das  Magnetteil  ein  Paar  magnetische  Elemente  (14)  aufweist,  die 
jeweils  an  einerdergegenuberliegenden  Seitenteile  befestigt  sind. 
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3.  Einrichtung  nach  Anspruch  2,  wobei  das  Spulenteil  ein  Paar  Spulenelemente  (18,19)  aufweist  und  wobei 
das  Jochteil  (13)  ein  mittleres,  U-formiges  Basisteil  (13a)  und  ein  Paar  von  umgekehrten,  U-formigen  Tei- 
len  (13a),  die  symmetrisch  zu  dem  mittleren,  U-formigen  Basisteil  verbunden  sind,  aufweist,  wobei  der 
mittlere,  U-formige  Basisteil  mit  den  Seitenteilen  der  Halteeinrichtung  (12)  verbunden  ist,  wobei  jedes  der 

5  umgekehrt  U-formigen  Teile  eine  erste,  innere  Oberflache  nahe  dem  U-formigen  Teil  und  eine  zweite,  in- 
nere  Oberflache  von  dem  U-formigen  Teil  entfernt  besitzt,  und  wobei  jedes  der  magnetischen  Elemente 
(14)  mitentsprechendenderersten,  inneren  Oberflachenteile  befestigt  sind,  und  wobei  jedes  derzweiten, 
inneren  Oberflachenteile  entsprechenden  Spulenelementen  (18,19)  gegenuberliegt. 

10  4.  Einrichtung  nach  Anspruch  3,  wobei  jedes  der  Spulenelemente  eine  Fokussierungsspule  (18),  die  eine 
Seite  besitzt,  die  einem  entsprechenden  der  magnetischen  Elemente  gegenuberliegt,  und  eine  Spurungs- 
spule  (19)  besitzt,  die  an  der  einen  Seite  der  Fokussierungsspule  befestigt  ist,  aufweist. 

5.  Einrichtung  nach  Anspruch  3  oder  Anspruch  4,  die  weiterhin  ein  zweites  Paar  magnetischer  Elemente 

15  (114)  aufweist,  von  denen  jedes  an  einem  entsprechenden  der  zweiten,  inneren  Oberflachenteile  befe- 
stigt  ist. 

6.  Einrichtung  nach  Anspruch  1,  wobei  ein  Paar  von  Aufhangungsteilen  (15)  vorgesehen  ist,  von  denen  jedes 
ein  Ende  (15a)  besitzt,  das  an  dem  Basisteil  (16)  befestigt  ist,  wobei  ein  mittleres,  U-formiges  Basisteil 
(13A)  des  Jochteils  (13)  mit  den  gegenuberliegenden  Seitenteilen  verbunden  ist;  wobei  die  Halteeinrich- 
tung  (12)  ein  zweites  Paar  von  gegenuberliegenden  Seitenteilen  (12a)  besitzt;  und  wobei  die  anderen 
Enden  (15d)  der  Aufhangungsteile  mit  entsprechenden  derzweiten  Seitenteile  (12a)  verbunden  sind. 

7.  Informationswiedergabevorrichtung,  die  einen  Antriebsmotor,  einen  Drehteller  und  eine  optische  Abtast- 
einrichtung  gemali  einem  der  Anspruche  3  bis  5  umfalit,  wobei  der  Drehteller  einen  Disk- 

25  Befestigungstrager  (25)  und  einen  ringformigen  Magneten  (28)  aufweist,  der  in  dem  Disk- 
Befestigungstragereingebettet  ist,  wobei  derringformige  Magnet  koaxial  zu  dem  Disk-Befestigungstrager 
vorgesehen  ist,  wobei  sich  eine  Linie  (2),  die  das  Paar  der  umgekehrt  U-formigen  Teile  (13a)  des  Jochteils 
verbindet,  der  sich  in  einer  Richtung  rechtwinklig  zu  einer  diametralen  Ebene  des  Drehtellers  erstreckt, 
durch  die  Mitte  des  Jochteils  (13)  mit  den  umgekehrt  U-formigen  Teilen  (13a),  die  symmetrisch  an  ge- 

30  genuberliegenden  Seiten  der  Ebene  positioniert  sind,  erstreckt. 

Revendications 

35 1.  Dispositif  de  lecture  optique  destine  a  reproduire  des  informations  enregistrees  sur  un  support  d'enre- 
gistrement  assemble  dans  un  appareil  de  reproduction  d'informations  qui  comprend  un  moteur  d'entraT- 
nement  et  une  table  tournante  (25)  connectee  au  moteur  d'entraTnement  (24),  le  dispositif  de  lecture  op- 
tique  comprenant  :  une  base  (16)  ;  un  element  de  suspension  (15)  fixee  sur  la  base  ;  un  support  (12)  dis- 
pose  au-dessus  de  la  base  et  sur  lequel  est  mo  n  tee  une  lentille  objectif  (11)  ;  le  support  etant  supporte 

40  par  I'element  de  suspension  et  ayant  des  parties  laterales  opposees  ;  un  aimant  (14)  prevu  sur  I'une  des 
parties  laterales  du  support  ;  et  un  bobinage  (18,  19)  fixe  sur  la  base  et  en  regard  de  I'aimant,  caracterise 
en  ce  qu'il  comprend  un  element  d'etrier  (13)  monte  sur  le  support  (12)  ensemble  avec  I'aimant  (14),  un 
entrefer  magnetique  etant  prevu  dans  un  trajet  magnetique  ferme  def  ini  par  I'element  d'etrier  et  par  I'ai- 
mant  ;  et  en  ce  que  le  bobinage  (18,  19)  est  dispose  en  relation  de  vis-a-vis  avec  I'element  d'etrier  (13), 

45 et  place  dans  I'entrefer  magnetique. 

2.  Dispositif  selon  la  revendication  1  ,  dans  lequel  I'aimant  comprend  une  paire  d'elements  magnetiques  (14), 
chacun  etant  fixe  sur  une  partie  laterale  opposee  respective. 

so  3.  Dispositif  selon  la  revendication  2,  dans  lequel  le  bobinage  comprend  une  paire  d'elements  de  bobinage 
(18,  19),  et  dans  lequel  I'element  d'etrier  (13)  comprend  une  base  centrale  en  forme  de  U  (13a)  et  une 
paire  de  parties  en  forme  de  U  inverse  (13a)  connectees  symetriquement  sur  la  base  centrale  en  forme 
de  U,  la  base  centrale  en  forme  de  U  etant  couplee  aux  parties  laterales  du  support  (12),  chacune  des 
parties  en  forme  de  U  inverse  ayant  une  premiere  surface  interieure  proche  de  la  partie  en  forme  de  U 

55  et  une  seconde  surface  interieure  eloignee  de  la  partie  en  forme  de  U,  et  chacun  des  elements  magne- 
tiques  (14)  etantf  ixe  sur  des  parties  de  surface  respectives  des  premieres  parties  de  surfaces  interieures, 
et  chacune  des  secondes  parties  de  surfaces  interieures  etant  en  vis-a-vis  d'un  element  de  bobinage  res- 
pectif  (18,  19). 
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Dispositif  selon  la  revendication  3,  dans  lequel  chacun  des  elements  de  bobinage  comprend  un  bobinage 
de  mise  au  point  (18)  ayant  un  cote  en  vis-a-vis  d'un  element  magnetique  respectif,  et  un  bobinage  de 
suivi  de  piste  (19)  fixe  sur  ce  meme  cote  du  bobinage  de  mise  au  point. 

Dispositif  selon  I'une  ou  I'autre  des  revendications  3  et  4,  comprenant  en  outre  une  seconde  paire  d'ele- 
ments  magnetiques  (114)  fixes  chacun  sur  une  partie  de  surface  respective  des  secondes  parties  de  sur- 
faces  interieures. 

Dispositif  selon  la  revendication  1,  dans  lequel  il  est  prevu  une  paire  d'elements  de  suspension  (15)  qui 
ont  chacun  une  extremite  (15a)  fixee  sur  la  base  (16),  une  partie  de  base  centrale  en  forme  de  U  (13A) 
de  I'element  d'etrier  (1  3)  etant  couplee  aux  parties  laterales  opposees  ;  le  support  (12)  ayant  une  seconde 
paire  de  parties  laterales  opposees  (12a)  ;  et  les  autres  extremites  (15d)  des  elements  de  suspension 
etant  connectees  a  des  parties  respectives  parmi  les  secondes  parties  laterales  (12a). 

Dispositif  de  reproduction  d'informations  comprenant  un  moteur  d'entraTnement,  une  table  tournante  et 
un  dispositif  de  lecture  optique  selon  I'une  quelconque  des  revendications  3  a  5,  dans  lequel  la  table  tour- 
nante  comprend  un  corps  de  montage  (25)  pourun  disque,  et  un  aimantannulaire  (28)  noye  dans  le  corps 
de  montage,  I'aimant  annulaire  etant  prevu  coaxialement  au  corps  de  montage,  une  ligne  (2)  qui  relie  la 
paire  de  parties  en  forme  de  U  inverse  (13a)  de  I'element  d'etrier  s'etendant  dans  une  direction  perpen- 
diculaire  a  un  plan  diametral  de  la  table  tournante  qui  passe  a  travers  le  centre  de  I'element  d'etrier  (1  3), 
les  parties  en  forme  de  U  inverse  (13a)  etant  placees  symetriquement  sur  des  cotes  opposes  du  plan. 
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