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Description 

The  invention  relates  to  a  device  comprising  an 
optical  unit  for  inscribing  and/or  scanning  without 
mechanical  contact,  by  means  of  a  radiation  beam 
directed  at  the  unit,  an  information  track  in  a  disc 
rotating  about  an  axis  of  rotation  of  a  turntable, 
which  unit  comprises  a  frame,  a  subframe,  an 
objective  holder  comprising  an  objective  with  an 
optical  axis,  which  objective  is  adapted  to  con- 
centrate  the  radiation  beam  so  as  to  form  a  radi- 
ation  spot  in  a  focussing  plane,  a  first  pair  of 
parallel  leaf  springs  extending  substantially  at  one 
side  of  the  objective  and  having  a  first  extreme  end 
connected  to  the  subframe  and  a  second  extreme 
end  connected  to  the  objective  holder,  which  first 
pair  of  leaf  springs  allows  the  objective  to  perform 
focussing  movements  directed  parallel  to  the  op- 
tical  axis,  second  pair  of  parallel  leaf  springs  having 
a  first  extreme  end  connected  to  the  frame  and  a 
second  extreme  end  connected  to  the  subframe, 
which  second  pair  of  leaf  springs  allows  the  objec- 
tive  to  perform  tracking  movements  directed  trans- 
versely  of  the  optical  axis  and  radially  of  the  axis  of 
rotation  of  the  turntable,  focussing  means  connect- 
ed  to  the  frame  and  the  objective  holder,  which 
focussing  means  are  adapted  to  generate  and  con- 
trol  said  focussing  movements  electrically,  and 
tracking  means  connected  to  the  frame  and  the 
subframe  which  tracking  means  are  adapted  to 
generate  and  control  tracking  movements. 

The  invention  also  relates  to  an  optical  unit 
suitable  for  use  in  the  optical  disc  player. 

An  optical  reading  apparatus,  such  as  a  video 
disc  player,  comprising  an  optical  unit  is  disclosed 
in  GB-A  2,090,038  (herewith  incorporated  by  refer- 
ence).  In  such  an  apparatus  an  optical  system 
comprising  an  objective  focusses  a  light  beam  from 
a  radiation  source  in  the  apparatus  in  an  focussing 
plane  of  an  optical  disc  placed  on  the  turntable  of 
the  apparatus,  to  form  a  radiation  spot  for  optically 
reading  the  information  stored  in  an  information 
track  of  the  disc.  Since  an  optical  disc  is  never 
perfectly  flat  the  track  to  be  read,  as  the  disc 
rotates,  will  not  be  disposed  exactly  in  one  plane 
situated  at  a  fixed  distance  from  the  objective. 
However,  to  ensure  that  the  focussed  radiation  spot 
is  situated  at  the  track,  the  objective  must  con- 
stantly  perform  focussing  movements  along  its  op- 
tical  axis  during  operation. 

The  information  track  of  the  optical  disc  is  a 
spiral  track  which  extends  around  the  axis  of  rota- 
tion  of  the  disc  and  which,  by  convention,  is  read 
from  the  inner  towards  the  outer  circumference.  For 
the  coarse  radial  tracking  of  the  rotating  disc  the 
known  optical  unit  is  arranged  on  a  slide  which  is 
movable  along  a  radial  path  relative  to  the  axis  of 
rotation  of  the  turntable.  Since  the  track  on  the  disc 

may  be  slightly  off-centred  and  the  turntable  of  the 
disc  player  may  also  exhibit  slight  radial  deviation 
allowance  must  be  made  for  small  radial  excur- 
sions  of  the  information  track  as  the  disc  rotates. 

5  The  deviations  which  then  arise  between  the  posi- 
tion  of  the  scanning  spot  and  the  location  of  the 
track  portion  to  be  scanned  are  generally  reduced 
by  means  of  a  radial  tracking  system,  the  objective 
performing  small  tracking  movements  which  gen- 

io  erally  have  a  high-frequency  and  which  are  di- 
rected  radially  relative  to  the  axis  of  rotation  of  the 
rotating  optical  disc.  In  the  known  optical  unit  said 
tracking  movements  of  the  objective  are  derived 
from  the  movements  which  can  be  performed  by 

75  the  movable  subframe  of  the  optical  unit  relative  to 
the  frame. 

The  optical  unit  in  the  known  apparatus  com- 
prises  an  objective  holder  which  is  connected  to 
the  subframe  by  a  first  pair  of  parallel  leaf  springs, 

20  the  subframe  in  its  turn  being  connected  to  the 
frame  by  a  second  pair  of  parallel  leaf  springs.  The 
leaf  springs  are  oriented  in  such  a  way  relative  to 
one  another  that  the  subframe  is  capable  of  per- 
forming  lateral  movements  relative  to  the  frame, 

25  which  movements  are  oriented  transversely  of  the 
optical  axis  of  the  objective  whilst  the  objective 
holder  is  capable  of  performing  movements  which 
are  directed  parallel  to  the  optical  axis  relative  to 
the  subframe.  In  order  to  realize  said  movements 

30  the  known  unit  is  provided  with  two  physically 
separated  linear  motors.  One  of  the  motors  com- 
prises  a  cylindrical  coil  which  surrounds  the  objec- 
tive  and  which  is  secured  to  the  objective  holder, 
and  an  annular  magnet  which  is  concentric  with 

35  said  coil  and  which  is  secured  to  a  cylindrical 
portion  of  the  frame.  This  motor  serves  for  driving 
the  objective  holder  to  obtain  the  focussing  move- 
ments  of  the  objective.  The  other  motor  comprises 
a  pair  of  planar  permanent  magnets  arranged  on  U- 

40  shaped  portions  of  the  fame  and  a  planer  coil 
secured  to  the  subframe  and  movable  in  the  gaps 
defined  by  the  U-shaped  portions.  This  motor 
serves  for  driving  the  subframe  to  obtain  the  radial 
tracking  movements  of  the  objective. 

45  The  apparatus  has  the  disadvantage  that  the 
objective,  as  it  performs  radial  tracking  movements, 
is  moved  transversely  of  the  light  beam  directed  to 
this  objective,  so  that  the  position  of  the  light  beam 
relative  to  the  optical  axis  of  the  objective  changes. 

50  Such  a  shift  of  the  light  beam  relative  to  the  optical 
axis  of  the  objective  may  adversely  affect  the  servo 
tracking  systems  with  which  the  optical  unit  coop- 
erates.  In  particular  in  tracking  systems  based  on 
the  radial  push-pull  method  a  lateral  shift  of  the 

55  radiation  beam  and  the  optical  axis  of  the  objective 
relative  to  each  other  is  impermissible.  In  the  push- 
pull  method,  which  is  described  inter  alia  in  the 
book  "Principles  of  Optical  Disc  Systems"  by  G. 
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Bouwhuis  et  al,  published  by  Adam  Hilger  Ltd., 
Bristol  and  Boston,  variation  in  radiation  intensity  in 
a  cross-section  of  the  radiation  beam  reflected 
from  the  optical  disc  are  detected  in  order  to  derive 
a  radial  tracking  signal.  The  radiation  flux  traversing 
the  pupil  of  the  objective  is  then  split  into  two 
portions  and  applied  to  a  suitable  detector.  A  shift 
of  the  beam  directed  to  the  objective  relative  to  the 
optical  axis  of  the  objective  may  be  interpreted  as 
a  deviation  in  the  position  of  the  track  after  reflec- 
tion  from  the  detector,  resulting  in  erroneous 
tracking-error  signals  being  generated,  which  may 
impair  a  correct  tracking. 

It  is  an  object  of  the  invention  to  improve  the 
disc  player  of  the  type  defined  in  the  opening 
paragraph  in  such  a  way  that  in  operation  the 
radiation  beam  traversing  the  objective  towards  the 
optical  disc  and  the  optical  axis  of  the  objective  are 
not  laterally  shifted  relative  to  each  other. 

To  this  end  the  optical  disc  player  in  accor- 
dance  with  the  invention  is  characterized  in  that  the 
subframe  is  provided  with  a  reflection  device  to 
direct  the  radiation  beam  towards  the  objective, 
additional  tracking  means  being  provided  compris- 
ing  first  means  secured  to  the  frame  and  second 
means  secured  to  the  objective  holder,  which  first 
and  second  means  are  adapted  to  cooperate  with 
one  another  via  an  air  gap  for  generating  and 
controlling  the  tracking  movements  in  cooperation 
with  the  tracking  means  connected  to  the  frame 
and  the  subframe. 
A  disc  player  having  these  characteristic  features 
has  the  advantage  that  during  tracking  movements 
of  the  objective  the  radiation  beam  can  follow  the 
movements  of  the  objective,  so  that  the  radial 
position  of  the  objective  and  the  radiation  beam 
relative  to  each  other  does  not  change.  If  the 
radiation  beam  is  directed  towards  the  optical  unit 
in  a  direction  in  which  the  tracking  movements  are 
performed  it  is  favourable  to  provide  the  reflection 
device  with  a  stationary  diverting  mirror  or  a  sta- 
tionary  prism  having  a  reflection  surface  which  is 
inclined  at  an  angle  of  45  °  to  the  optical  axis  of  the 
objective.  Such  a  reflection  device  can  be  mounted 
simply  and  easily  and  is  therefore  cheap.  If  for  the 
purpose  of  radial  tracking  use  is  made  of  the  afore- 
mentioned  push-pull  method  the  reflection  device 
will  be  adapted  to  centre  a  cross-section  of  the 
reflection  radiation  beam  traversing  the  objective 
relative  to  the  optical  axis  of  the  objective. 

An  embodiment  of  the  optical  disc  player  in 
accordnace  with  the  invention  is  characterized  in 
that  the  first  means  of  the  additional  tracking 
means  comprises  a  permanent  magnet  and  the 
second  means  comprises  at  least  a  coil. 

An  embodiment  is  characterized  in  that  the 
objective  is  situated  between  the  tracking  means 
and  the  additional  tracking  means. 

An  embodiment  is  characterized  in  that  the  first 
ends  of  the  first  pair  and  the  second  pair  of  leaf 
springs  are  situated  in  the  same  area  which  ex- 
tends  at  only  one  side  of  the  optical  axis,  the 

5  second  ends  of  the  first  pair  and  the  second  pair  of 
leaf  springs  being  situated  in  said  area,  too.  This 
arrangement  of  the  leaf  spring  makes  it  possible  to 
obtain  a  very  compact  optical  unit. 

It  is  to  be  noted  that  JP-A  60-253030  (herewith 
io  incorporated  by  reference)  discloses  an  objective 

lens  drive  arrangement  comprising  two  pairs  of  leaf 
springs.  One  of  said  pairs  of  leaf  springs  is  secured 
to  a  plate-shaped  support  and  is  connected  to  the 
other  pair  of  leaf  springs  via  a  plate-shaped  con- 

15  necting  member,  which  other  pair  of  leaf  springs  is 
secured  to  an  objective  unit  comprising  the  objec- 
tive  lens.  The  drive  arrangement  further  comprises 
actuators  for  moving  the  objective  unit  with  the 
objective  lens  in  two  mutually  perpendicular  direc- 

20  tions  for  the  purpose  of  focussing  and  tracking. 
This  prior-art  drive  arrangement  has  the  same 
drawback  as  mentioned  in  the  description  of  the 
aparatus  disclosed  in  GB-A  2,090,038. 

It  is  to  be  noted  that  another  apparatus  is 
25  known  from  EP-A  0,176,127  (herewith  incorporated 

by  reference).  Therein  an  objective  holder  compris- 
ing  an  objective  is  connected  to  the  slide  by  means 
of  a  pair  of  leaf  springs,  the  objective  being  able  to 
perform  focussing  movement  oriented  perpendicu- 

30  larly  to  the  directions  of  movement  of  the  slide  to 
maintain  a  radiation  beam  constantly  focussed  at 
the  recording  surface  of  the  optical  disc  to  be 
scanned.  In  order  to  enable  the  information  track 
on  the  disc  to  be  followed  by  means  of  the  objec- 

35  tive  in  a  radial  direction  relative  to  the  axis  of 
rotation  of  the  disc,  the  slide  is  moved  together 
with  the  objective  holder.  This  does  not  present 
any  problems  for  following  the  information  track 
with  a  low  frequency,  but  the  objective  must  also 

40  be  capable  of  performing  high-frequency  small  ra- 
dial  movements  in  order  to  enable  local  irregularit- 
ies  in  the  position  of  the  information  track  to  be 
followed.  In  the  last-mentioned  respect  it  is  to  be 
noted  that  by  means  of  the  known  devices,  owing 

45  to  the  comparatively  large  mass  of  the  slide  to- 
gether  with  the  objective  holder  and  the  rather 
unfavourable  radial  transmission  of  the  leaf  springs, 
the  attainable  servo  bandwidth  is  too  small  to  en- 
able  the  recording  track  to  be  followed  with  very 

50  high  accuracy. 
The  disc  player  in  accordance  with  the  inven- 

tion  meets  very  stringent  requirements  at  least  with 
respect  to  the  tracking  properties,  if  the  optical  unit 
is  connected  to  a  slide. 

55  In  contradistinction  to  known  devices,  in  which 
the  objective  is  included  in  a  single  or  single-stage 
servo-tracking  system  for  constantly  following  ra- 
dial  excursions  of  the  information  track  which  occur 

3 
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every  revolution,  the  objective  in  the  device  in 
accordance  with  the  invention  is  arranged  in  a  two- 
stage  servo-tracking  system,  the  second  stage  be- 
ing  constituted  by  the  radial  movability  of  the  ob- 
jective  relative  to  the  slide.  These  radial  move- 
ments  to  be  performed  by  the  objective  relative  to 
the  slide  need  only  be  small  and  serve  to  provide 
high-frequency  tracking  of  the  information  track.  In 
the  case  of  an  appropriate  choice  of  the  tracking 
means  of  the  optical  unit  a  large  servo  bandwidth  is 
attainable. 
An  embodiment  of  the  disc  player  in  accordance 
with  the  invention  is  characterized  in  that  the  frame 
of  the  optical  unit  is  secured  to  a  slide  which  is 
translatable  along  a  radial  path  relative  to  the  axis 
of  rotation  of  the  turntable  and  which  carries  a 
radiation  source  for  emitting  the  radiation  beam. 

Since  in  the  device  in  accordance  with  the 
invention  the  movements  of  the  objective  occur 
only  in  the  direction  of  the  radiation  beam  and  not 
or  only  to  a  negligible  non-disturbing  extent  in 
directions  perpendicular  thereto,  undesired  dis- 
placements  of  the  radiation  beam  relative  to  the 
optical  axis  of  the  objective  do  not  occur. 

On  account  of  the  afore-mentioned  characteris- 
tic  features  the  device  in  accordance  with  the  in- 
vention  is  very  suitable  for  use  in  the  latest  types 
of  optical  audio  and  video  disc  players  and  data 
recorders. 

The  invention  will  now  be  described  more  in 
detail,  by  way  of  example,  with  reference  to  the 
accompanying  drawings,  in  which 

Figure  1  is  an  exploded  view  of  an  embodiment 
of  the  optical  unit  in  accordance  with  the  inven- 
tion, 
Figure  2  is  a  plan  view  of  the  optical  unit  shown 
in  Figure  1  , 
Figure  3  is  a  side  view  of  the  optical  unit  shown 
in  Figure  1  , 
Figure  4  shows  diagrammatically  a  part  of  the 
optical  unit  shown  in  Figure  1  ,  and 
Figure  5  is  a  diagrammatic  plan  view  of  the 
relevant  parts  of  an  embodiment  of  the  inven- 
tion. 

The  optical  unit  in  accordance  with  the  inven- 
tion  shown  in  Figures  1  to  4  can  be  used  in  a  disc 
player  of  a  type  which  is  intended  for  inscribing 
and/or  reading  optical  audio  discs,  video  discs  or 
data  discs.  The  optical  unit  comprises  a  frame  1  of 
a  soft-magnetic  material,  a  subframe  3  and  an 
objective  holder  5  provided  with  an  objective  7 
having  an  aperture  and  an  optical  axis  7A.  The 
objective  7,  which  in  the  present  example  com- 
prises  only  one  lens,  serves  to  focus  a  radiation 
beam  6  emitted  by  a  radiation  source,  for  example 
a  semiconductor  laser,  and  to  maintain  said  beam 
focussed  at  the  recording  surface  of  a  rotating 
optical  disc  8  under  operating  conditions.  For  this 

reason  it  is  required  that  the  objective  7  can  per- 
form  limited  movements  along  its  optical  axis  7A, 
hereinafter  referred  to  as  focussing  movements.  In 
the  optical  unit  in  accordance  with  the  invention 

5  focussing  is  effected  by  moving  the  holder  5  to- 
gether  with  the  objective  7  parallel  to  the  optical 
axis  7A. 

In  addition  to  said  focussing  movements  the 
objective  7  must  also  be  capable  of  performing 

io  movements  to  bring  and  maintain  the  radiation  spot 
10  formed  by  focussing  in  the  desired  positions 
relative  to  the  recording  surface  of  the  rotating 
optical  disc.  Since  the  information  is  stored  in  or  is 
to  be  recorded  in  a  spiral  track  in  the  recording 

is  surface  the  last-mentioned  movements  are  also 
referred  to  as  radial  and  tangential  tracking  move- 
ments.  For  the  purpose  of  radial  tracking  the  op- 
tical  unit  may  be  arranged  on  a  slide,  for  example 
as  shown  in  Figure  5,  the  slide  being  capable  of 

20  performing  a  rectilinear  movement  radially  of  the 
axis  of  rotation  109  of  the  optical  disc.  On  account 
of  the  comparatively  large  mass  of  the  slide  carry- 
ing  the  optical  unit  the  objective  is  only  capable  of 
roughly  following  the  track  in  a  radial  direction  by 

25  moving  the  slide.  However,  accurate  tracking  in  a 
radial  direction  can  be  achieved  by  means  of  the 
optical  unit  itself,  namely  by  moving  the  holder  5 
together  with  the  objective  7  relative  to  the  frame  1 
over  a  limited  distance  in  a  radial  direc- 

30  tion,  indicated  by  the  double  arrow  R  in  Figure  1. 
For  the  purpose  of  tangential  tracking,  in  order  to 
correct  for  timing  errors,  use  can  be  made  of 
electronic  delay  means. 

In  order  to  enable  said  movements  of  the  hold- 
35  er  5  with  the  objective  7  to  be  obtained,  the  optical 

unit  is  provided  with  two  pairs  of  leaf  springs, 
bearing  the  reference  numerals  9  and  11  respec- 
tively.  The  two  parallel  leaf  springs  9,  which  are 
provided  with  a  strip  12  of  a  damping  material, 

40  support  the  subframe  3  on  the  frame  1  and  allow 
movements  of  the  subframe  3  relative  to  the  frame 
1  in  directions  indicated  by  the  arrow  R.  The  leaf 
springs  9  each  have  a  first  end  surface  9A  secured, 
for  example,  by  gluing,  to  an  upright  wall  portion 

45  constituted,  for  example,  by  a  bent  lug  1A  of  the 
frame  1  and  they  have  a  second  end  surface  9B 
secured  to  a  lateral  surface  3A  of  the  subframe  3. 
The  two  parallel  leaf  springs  1  1  connect  the  holder 
5  to  the  subframe  holder  5  relative  to  the  subframe 

50  3,  and  they  each  have  a  first  end  surface  11A 
secured  to  a  wall  portion  3B  of  the  subframe  3  and 
a  second  end  surface  1  1  B  to  an  upper  and  lower 
surface  5A  of  the  holder  5.  The  above  construction 
counteracts  any  movements  other  than  the  afore- 

55  mentioned  ones.  This  means  that  the  objective  7 
can  perform  well-defined  focussing  movements  and 
radial  tracking  movements  relative  to  the  frame  1  . 

A  surface  3C  of  the  subframe  3  carries  a 

4 
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reflection  block  having  a  reflection  surface  13  for 
reflecting  the  radiation  beam  6,  which  is  directed  to 
the  optical  unit  parallel  to  the  direction  indicated  by 
the  arrow  R,  towards  the  objective  7.  The  reflection 
surface  13  is  disposed  on  a  prism  and  is  inter- 
sected  by  the  optical  axis  7A,  an  angle  of  45  being 
formed  between  the  optical  axis  7A  and  the  reflec- 
tion  surface  13. 

For  the  actuation  of  the  objective  holder  5  to 
perform  said  movements  the  optical  unit  is  pro- 
vided  with  electromagnetic  actuator  means  com- 
prising  electrically  controllable  focussing  means 
and  electrically  controllable  tracking  means.  The 
focussing  means  comprise  first  means  connected 
to  the  frame  1  and  constituted  by  two  ferromag- 
netic  plates  15  and  17  of  the  frame  1  and  a 
permanent  magnet  19  secured  to  the  frame  15  and 
having  a  magnetic  axis  which  extends  parallel  to 
said  leaf  springs,  and  a  second  means  connected 
to  the  objective  holder  5  and  constituted  by  a 
substantially  rectangular  focussing  coil  21  which  is 
secured  to  a  wall  portion  5B  of  the  holder  5  and 
which  surrounds  the  plate  17  with  clearance,  which 
coil  cooperates  with  the  magnet  19  via  an  air  gap 
23.  The  tracking  means  comprise  first  means  con- 
nected  to  the  frame  and  constituted  by  the  said 
parts  15,  17  and  19  and  second  means  comprising 
two  annular  tracking  coils  25  which  are  secured  to 
the  focussing  coil  21  and  which  cooperate  with  the 
magnet  19  via  the  air  gap  23. 

In  order  to  support  said  tracking  means  and  to 
minimize  the  load  on  the  leaf  springs  and  hence 
the  risk  of  resonances,  additional  tracking  means 
may  be  provided,  as  is  shown  in  Figures  1,  2  and 
3.  These  additional  tracking  means  may  comprise, 
for  example,  two  ferromagnetic  plates  27  and  29  of 
the  chassis  1,  a  permanent  magnet  31  secured  to 
the  plate  27  and  having  a  magnetic  axis  which 
coincides  with  the  magnetic  axis  of  the  magnet  19, 
and  two  tracking  coils  35  which  are  secured  to  an 
end  surface  3C  of  the  subframe  and  which  coop- 
erate  with  the  magnet  31  via  an  air  gap  33. 

Leads,  not  shown,  of  said  coils  21,  25  and  35 
are  secured  to  a  foil  37  and  are  electrically  con- 
nected  to  electrical  conductors  arranged  on  this 
foil.  The  foil  37  is  secured  to  the  upper  surface  of 
the  holder  5. 

The  device  in  accordance  with  the  invention 
shown  in  Figure  5  is  intended  for  inscribing  and/or 
reading  information  tracks  in  a  reflecting  recording 
surface  of  an  optical  disc  by  means  of  the  radiation 
beam  6  emitted  by  a  laser  103,  for  example  a 
semiconductor  laser.  The  device  comprises  a  chas- 
sis  105,  which  supports  an  electrically  drivable 
turntable  107  for  the  optical  disc  for  rotation  about 
the  axis  of  rotation  109.  The  device  further  com- 
prises  mechanical  guide  means  for  radially  translat- 
ing  a  slide  111  relative  to  the  turntable  107  (as 

indicated  by  the  arrow  R).  The  guide  means  com- 
prise  two  guide  rods  113  and  115  secured  to  the 
chassis  105  to  cooperate  with  a  sleeve  117  and  a 
sliding  element  119  of  the  slide  111.  The  device 

5  further  comprises  an  electric  motor  121  which  is 
supported  in  the  chassis  105,  for  driving  the  slide 
111  via  a  transmission  device.  The  transmission 
device  may  comprise  a  lead  screw  123  which  is 
supported  in  the  chassis  and  a  threaded  bush  125 

io  which  cooperates  with  said  lead  screw  and  which  is 
mechanically  connected  to  the  slide  1  1  1  ,  as  well  as 
a  pulley  127  secured  to  the  lead  screw  123  and  a 
belt  129  which  forms  the  connection  between  the 
pulley  127  and  a  pulley  131  of  the  motor  121. 

is  The  slide  111  carries  an  optical  unit  133  in 
accordance  with  the  invention,  which  is  conse- 
quently  of  the  type  as  shown  in  the  preceding 
Figures.  For  a  description  of  the  optical  unit  133 
reference  is  made  to  the  parts  specifically  relating 

20  to  the  optical  unit  in  accordance  with  the  invention. 
The  radiation  beam  6  emitted  by  the  laser  103  on 
the  slide  111  is  reflected  in  a  radial  direction  by  a 
semitransparent  mirror  135  arranged  on  the  slide 
1  1  1  after  which  the  radially  directed  radiation  beam 

25  6  is  incident  on  the  reflecting  surface  13  of  the 
optical  unit  133  via  a  collimator  lens  136  and  is 
subsequently  focussed  by  the  objective  7  to  form  a 
radiation  spot  10  in  the  recording  plane  of  an 
optical  disc  8  (see  also  Figure  4). 

30  The  radiation  beam,  which  is  modulated  by  the 
information  and  which  is  reflected  by  the  optical 
disc  as  it  is  scanned,  is  transmitted  by  the  semi- 
transparent  mirror  135  as  a  beam  6A.  Subsequent- 
ly,  the  beam  6A  is  incident  on  a  semiconductor- 

35  diode  system  137.  Since  the  construction  and  the 
operation  of  the  system  137  are  irrelevant  to  the 
present  invention,  this  system  will  not  be  described 
in  further  detail.  It  is  to  be  noted  that  the  device  in 
accordance  with  the  invention  is  very  suitable  for 

40  use  in  a  tracking  system  based  on  the  push-pull 
method,  but  this  is  not  to  the  exclusion  of  other 
tracking  systems,  for  example  those  based  on  the 
radial-wobble  method  or  the  three-spot  tracking 
method. 

45  Obviously,  the  invention  is  not  limited  to  the 
embodiments  shown  herein.  For  example,  in  some 
cases  the  additional  tracking  means  as  shown  in 
Figures  1,  2  and  3  may  be  dispensed  with.  Alter- 
natively,  the  radiation  source  may  be  arranged  on 

50  the  chassis  of  the  device. 

Claims 

1.  An  optical  disc  player  comprising  a  turntable 
55  and  an  optical  unit  for  inscribing  and/or  scan- 

ning  without  mechanical  contact,  by  means  of 
a  radiation  beam  directed  at  the  unit,  an  in- 
formation  track  in  a  disc  rotating  about  an  axis 

5 
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of  rotation  (109)  of  the  turntable,  which  unit 
comprises 

-  a  frame  (1), 
-  a  subframe  (3), 
-  an  objective  holder  (5)  comprising  an  ob-  5 

jective  (7)  with  an  optical  axis  (7  A),  which 
objective  is  adapted  to  concentrate  the 
radiation  beam  so  as  to  form  a  radiation 
spot  in  a  focussing  plane, 

-  a  first  pair  of  parallel  leaf  springs  (11)  10 
extending  substantially  at  one  side  of  the 
objective  and  having  a  first  extreme  end 
(11  A)  connected  to  the  subframe  (3)  and 
a  second  extreme  end  (1  1  B)  connected 
to  the  objective  holder  (5),  which  first  pair  is 
of  leaf  springs  allows  the  objective  (7)  to 
perform  focussing  movements  directed 
parallel  to  the  optical  axis, 

-  second  pair  of  parallel  leaf  springs  (9) 
having  a  first  extreme  end  (9A)  connect-  20 
ed  to  the  frame  (1)  and  a  second  ex- 
treme  end  (9B)  connected  to  the  sub- 
frame  (3),  which  second  pair  of  leaf 
springs  allows  the  objective  to  perform 
tracking  movements  directed  transverse-  25 
ly  of  the  optical  axis  and  radially  of  the 
axis  of  rotation  of  the  turntable, 

-  focussing  means  (19,  21)  connected  to 
the  frame  (1)  and  the  objective  holder 
(5),  which  focussing  means  are  adapted  30 
to  generate  and  control  said  focussing 
movements  electrically,  and 

-  tracking  means  (31  ,  35)  connected  to  the 
frame  (1)  and  the  subframe  (3)  which 
tracking  means  are  adapted  to  generate  35 
and  control  tracking  movements, 

characterized  in  that 
the  subframe  (3)  is  provided  with  a  reflection 
device  (13)  to  direct  the  radiation  beam  to- 
wards  the  objective  (7),  additional  tracking  40 
means  (19,  25)  being  provided  comprising  first 
means  (19)  secured  to  the  frame  (1)  and  sec- 
ond  means  (25)  secured  to  the  objective  hold- 
er  (5),  which  first  and  second  means  are 
adapted  to  cooperate  with  one  another  via  an  45 
air  gap  for  generating  and  controlling  the  track- 
ing  movements  in  cooperation  with  the  tracking 
means  (31,  35)  connected  to  the  frame  (1)  and 
the  subframe  (3). 

50 
An  optical  disc  player  as  claimed  in  Claim  1, 
characterized  in  that  the  reflection  device  (13) 
arranged  on  the  subframe  (3)  is  provided  with 
a  reflecting  surface  which  is  disposed  at  an 
angle  of  45°  to  the  optical  axis  (7  A)  of  the  55 
objective. 

An  optical  disc  player  as  claimed  in  Claim  1  or 

2,  characterized  in  that  the  first  means  of  the 
additional  tracking  means  (19,  25)  comprises  a 
permanent  magnet  (19)  and  the  second  means 
comprises  at  least  a  coil  (25). 

4.  An  optical  disc  player  device  as  claimed  in 
Claims  1,  2  or  3  characterized  in  that  the 
objective  (7)  is  situated  between  the  tracking 
means  (31,  35)  and  the  additional  tracking 
means  (19,  25). 

5.  An  optical  disc  player  as  claimed  in  Claim  1  ,  2, 
3  or  4,  characterized  in  that  the  first  ends  (11  A, 
9A)  of  the  first  pair  (11)  and  the  second  pair  (9) 
of  leaf  springs  are  situated  in  the  same  area 
which  extends  at  only  one  side  of  the  optical 
axis,  the  second  ends  (1  1  B,  9B)  of  the  first  pair 
(11)  and  the  second  pair  (9)  of  leaf  springs 
being  situated  in  said  area,  too. 

6.  An  optical  disc  player  as  claimed  in  Claim  1  ,  2, 
3,  4  or  5,  characterized  in  that  the  frame  (1)  of 
the  optical  unit  is  secured  to  a  slide  (111) 
which  is  translatable  along  a  radial  path  relative 
to  the  axis  of  rotation  (7  A)  of  the  turntable  and 
which  carries  a  radiation  source  for  emitting 
the  radiation  beam. 

Revendicatlons 

1.  Lecteur  optique  de  disques  comportant  un  pla- 
teau  tournant  et  une  unite  optique  pour  enre- 
gistrer  et/ou  lire  sans  contact  mecanique,  au 
moyen  d'un  faisceau  de  rayonnement  dirige 
vers  I'unite,  une  piste  d'information  d'un  dis- 
que  tournant  autour  d'un  axe  de  rotation  (109) 
du  plateau  tournant,  unite  comportant 

-  un  chassis  (1), 
-  un  sous-chassis  (3), 
-  un  porte-objectif  (5)  comportant  un  ob- 

jectif  (7)  ayant  un  axe  optique  (7  A)  et  qui 
est  congu  pour  concentrer  le  faisceau  de 
rayonnement  de  fagon  a  former  un  spot 
de  rayonnement  dans  un  plan  de  focali- 
sation, 

-  une  premiere  paire  de  ressorts-lames  pa- 
rallels  (11)  s'etendant  sensiblement 
d'un  cote  de  I'objectif  et  presentant  une 
premiere  extremite  (11  A)  reliee  au  sous- 
chassis  (3)  et  une  seconde  extremite 
(1  1  B)  reliee  au  porte-objectif  (5),  premie- 
re  paire  de  ressorts-lames  qui  permet  a 
I'objectif  (7)  d'effectuer  des  mouvements 
de  focalisation  diriges  parallelement  a 
I'axe  optique, 

-  une  seconde  paire  de  ressorts-lames  pa- 
rallels  (9)  presentant  une  premiere  ex- 
tremite  (9A)  reliee  au  chassis  (1)  et  une 
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seconde  extremite  (9B)  reliee  au  sous- 
chassis  (3),  seconde  paire  de  ressorts- 
lames  qui  permet  a  I'objectif  d'effectuer 
des  mouvements  de  suivi  de  piste  diri- 
ges  transversalement  a  I'axe  optique  et 
radialement  a  I'axe  de  rotation  du  plateau 
tournant, 

-  des  moyens  de  focalisation  (19,  21)  re- 
lies  au  chassis  (1)  et  au  porte-objectif  (5) 
et  qui  sont  congus  pour  engendrer  et 
commander  electriquement  lesdits  mou- 
vements  de  focalisation,  ainsi  que 

-  des  moyens  de  suivi  de  piste  (31,  35) 
relies  au  chassis  (1)  et  au  sous-chassis 
(3)  et  qui  sont  congus  pour  engendrer  et 
commander  des  mouvements  de  suivi  de 
piste, 

caracterise  en  ce  que 
le  sous-chassis  (3)  est  muni  d'un  dispositif  de 
reflexion  (13)  pour  diriger  le  faisceau  de  rayon- 
nement  vers  I'objectif  (7),  tandis  qu'il  est  prevu 
des  moyens  de  suivi  de  piste  supplementaires 
(19,  25)  comportant  de  premiers  moyens  (19) 
fixes  au  chassis  (1)  et  de  seconds  moyens 
(25)  fixes  au  porte-objectif  (5),  premiers  et 
seconds  moyens  qui  sont  congus  les  uns  et 
les  autres  pour  cooperer  entre  eux  a  travers  un 
entrefer  pour  engendrer  et  commander  les 
mouvements  de  suivi  de  piste  en  cooperation 
avec  les  moyens  de  suivi  (31,  35)  relies  au 
chassis  (1)  et  au  sous-chassis  (3). 

2.  Lecteur  optique  de  disques  selon  la  revendica- 
tion  1,  caracterise  en  ce  que  le  dispositif  de 
reflexion  (13)  dispose  sur  le  sous-chassis  (3) 
est  pourvu  d'une  surface  reflechissante  faisant 
un  angle  de  45°  avec  I'axe  optique  (7  A)  de 
I'objectif. 

3.  Lecteur  optique  de  disques  selon  la  revendica- 
tion  1  ou  2,  caracterise  en  ce  que  les  premiers 
des  moyens  de  suivi  de  piste  supplementaires 
(19,  25)  comportent  un  aimant  permanent  (19) 
et  en  ce  que  les  seconds  de  ces  moyens 
comportent  au  moins  une  bobine  (25). 

4.  Lecteur  optique  de  disques  selon  la  revendica- 
tion  1,  2  ou  3,  caracterise  en  ce  que  I'objectif 
(7)  est  situe  entre  les  moyens  de  suivi  de  piste 
(31,  35)  d'une  part  et  les  moyens  de  suivi  de 
piste  supplementaires  (19,  25)  d'autre  part. 

5.  Lecteur  optique  de  disques  selon  la  revendica- 
tion  1,  2,  3  ou  4,  caracterise  en  ce  que  les 
premieres  extremites  (11  A,  9A)  de  la  premiere 
paire  (11)  et  de  la  seconde  paire  (9)  de 
ressorts-lames  sont  situees  dans  un  meme 
plan  qui  ne  s'etend  que  d'un  cote  de  I'axe 

optique,  les  secondes  extremites  (11B,  9B)  de 
la  premiere  paire  (11)  et  de  la  seconde  paire 
(9)  de  ressorts-lames  etant  egalement  situees 
dans  ledit  plan. 

5 
6.  Lecteur  optique  de  disques  selon  la  revendica- 

tion  1,  2,  3,  4  ou  5,  caracterise  en  ce  que  le 
chassis  (1)  de  I'unite  optique  est  fixe  a  un 
chariot  (111)  pouvant  etre  anime  d'un  mouve- 

io  ment  de  translation  suivant  un  trajet  radial  par 
rapport  a  I'axe  de  rotation  (7A)  du  plateau 
tournant,  chariot  qui  porte  une  source  de 
rayonnement  pour  emettre  le  faisceau  de 
rayonnement. 

15 
Patentanspruche 

1.  Optischer  Plattenspieler  mit  einem  Plattenteller 
und  einer  optischen  Einheit  zum  mit  Hilfe  eines 

20  die  Einheit  zugefuhrten  Strahlungsbundels  kon- 
taktlosen  Einschreiben  und/oder  Auslesen  ei- 
ner  Informationsspur  in  einer  urn  eine  Dre- 
hungsachse  (109)  des  Plattentellers  sich  dre- 
henden  scheibenformigen  Platte,  wobei  diese 

25  Einheit  die  nachfolgenden  Elemente  aufweist: 
-  ein  Gestell  (1), 
-  ein  Hilfsgestell  (3), 
-  eine  Objektivhalterung  (5)  mit  einem  Ob- 

jektiv  (7)  mit  einer  optischen  Achse  (7A), 
30  wobei  dieses  Objektiv  dazu  geeignet  ist, 

das  Strahlungsbundel  zu  einem  Strah- 
lungsflecken  in  einer  Fokussierungsebe- 
ne  zu  konzentrieren, 

-  ein  erstes  Paar  paralleler  Blattfedern 
35  (11),  die  sich  nahezu  aufeiner  Seite  des 

Objektivs  erstrecken  und  ein  erstes  Ende 
(11  A)  aufweisen,  das  mit  dem  Hilfsgestell 
(3)  verbunden  ist,  sowie  ein  zweites 
Ende  (1  1  B),  das  mit  der  Objektivhalte- 

40  rung  (5)  verbunden  ist,  wobei  dieses  er- 
ste  Paar  Blattfedern  dem  Objektiv  (7)  Fo- 
kussierbewegungen  parallel  zu  der  opti- 
schen  Achse  gewahren, 

-  ein  zweites  Paar  paralleler  Blattfedern  (9) 
45  mit  einem  ersten  Ende  (9A),  das  mit  dem 

Gestell  (1)  verbunden  ist,  und  mit  einem 
zweiten  Ende  (9B),  das  mit  dem  Hilfsge- 
stell  (3)  verbunden  ist,  wobei  dieses 
zweite  Paar  Blattfedern  dem  Objektiv 

50  Spurfolgebewegungen  quer  zu  der  opti- 
schen  Achse  und  radial  zu  der  Dre- 
hungsachse  des  Plattentellers  gewahrt, 

-  an  dem  Gestell  (1)  und  an  der  Objektiv- 
halterung  (5)  befestigte  Fokussierungs- 

55  mittel  (19,  21)  zum  auf  elektrischem  Weg 
Erzeugen  und  Steuern  der  genannten 
Fokussierbewegungen,  und 

-  an  dem  Gestell  (1)  und  an  dem  Hilfsge- 

7 
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stell  (3)  befestigte  Spurfolgemittel  (31, 
35)  zum  Erzeugen  und  Steuern  der  ge- 
nannten  Spurfolgebewegungen, 

dadurch  gekennzeichnet,  da/S 
das  Hilfsgestell  (3)  mit  einer  Reflexionsvorrich-  5 
tung  (13)  versehen  ist  urn  das  Strahlungsbun- 
del  aufdas  Objektiv  (7)  zu  richten,  wobei  zu- 
satzliche  Spurfolgemittel  (19,  25)  vorgesehen 
sind,  die  ein  erstes  Mittel  (19)  aufweisen,  das 
an  dem  Gestell  (1)  befestigt  ist,  und  ein  zwei-  10 
tes  Mittel  (25),  das  an  der  Objektivhalterung  (5) 
befestigt  ist,  wobei  dieses  erste  und  zweite 
Mittel  uber  einen  Luftspalt  miteinander  zusam- 
menarbeiten  zum  Erzeugen  und  Steuern  der 
Spurfolgebewegungen  in  Zusammenarbeit  mit  is 
den  an  dem  Gestell  (1)  und  dem  Hilfsgestell 
(3)  befestigten  Spurfolgemitteln  (31  ,  35). 

2.  Optischer  Plattenspieler  nach  Anspruch  1,  da- 
durch  gekennzeichnet,  da/S  die  Reflexionsvor-  20 
richtung  (13)  auf  dem  Hilfsgestell  (3)  mit  einer 
feflektierenden  Oberflache  versehen  ist,  die  in 
einem  Winkel  von  45°  zu  der  optischen  Achse 
(7  A)  des  Objektivs  vorgesehen  ist. 

25 
3.  Optischer  Plattenspieler  nach  Anspruch  1  oder 

2,  dadurch  gekennzeichnet,  da/S  das  erste  Mit- 
tel  der  zusatzlichen  Spurfolgemittel  (19,  25) 
einen  Dauermagneten  (19)  und  das  zweite  Mit- 
tel  mindestens  eine  Spule  (25)  aufweist.  30 

4.  Optischer  Plattenspieler  nach  Anspruch  1,  2 
oder  3,  dadurch  gekennzeichnet,  da/S  das  Ob- 
jektiv  (7)  zwischen  den  Spurfolgemitteln  (31, 
35)  und  den  zusatzlichen  Spurfolgemitteln  (19,  35 
25)  liegt. 

5.  Optischer  Plattenspieler  nach  Anspruch  1  ,  2,  3 
oder  4,  dadurch  gekennzeichnet,  da/S  die  er- 
sten  Enden  (11  A,  9A)  des  ersten  (11)  und  des  40 
zweiten  Blattfederpaares  (9)  in  demselben  Be- 
reich  liegen,  der  sich  an  nur  einer  Seite  der 
optischen  Achse  erstreckt,  wobei  die  zweiten 
Enden  (11B,  9B)  des  ersten  (11)  und  des  zwei- 
ten  Blattfederpaares  (9)  ebenfalls  in  dem  ge-  45 
nannten  Bereich  liegen. 

6.  Optischer  Plattenspieler  nach  Anspruch  1  ,  2,  3, 
4  oder  5,  dadurch  gekennzeichnet,  da/S  das 
Gestell  (1)  der  optischen  Einheit  an  einem  50 
Schlitten  (111)  befestigt  ist,  der  uber  eine  ra- 
diale  Strecke  gegenuber  der  Drehungsachse 
(7A)  des  Plattentellers  geradlinig  verschiebbar 
ist  und  eine  Strahlungsquelle  zum  Ausstrahlen 
des  Strahlungsbundels  tragi  55 
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