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(54)  DISK  SUPPORTING  DEVICE 

(57)  A  disk  holding  device  supports  a  disk  as  a 
recording  medium,  such  as  an  optical  disk  device  and  a 
magneto-optical  disk  device.  The  disk  holding  device 
includes  a  motor  rotating  shaft  (2)  protruding  upward 
from  a  driving  motor  (1);  an  upper  bearing  (9)  and  a 
lower  bearing  (10)  which  are  disposed  at  an  upper  por- 
tion  and  a  lower  portion  of  the  driving  motor  and  rotata- 
bly  support  the  motor  rotating  shaft;  a  thrust  bearing 
(12)  for  supporting  a  bottom  of  the  motor  rotating  shaft; 
a  turn  table  (4)  which  is  fitted  coaxially  to  the  motor 
rotating  shaft  at  the  protruding  side  of  the  motor  rotating 
shaft  and  mounts  a  disk  (5);  a  disk  clamping  body  (13) 
including,  at  its  lower  part,  a  disk  clamping  portion  (13a) 
for  clamping  the  disk  in  the  same  axial  direction  as  the 

motor  rotating  shaft  and,  its  upper  part,  a  spherical  pro- 
truding  portion  (13b)  in  the  same  axial  direction  as  the 
motor  rotating  shaft;  a  motor  fixing  mount  (3)  to  which 
the  driving  motor  is  fixed;  a  tension  spring  (8)  bridged 
between  the  motor  fixing  mount  and  a  pressing  arm 
described  later;  and  the  pressing  arm  (14)  one  end  of 
which  is  pivotally  attached  to  the  motor  fixing  mount,  the 
other  end  of  which  includes  an  inclined  portion  (14a) 
with  an  inclination  angle  of  95°  to  104°  with  respect  to 
an  axis  of  the  motor  rotating  shaft,  and  which  presses 
the  spherical  protruding  portion  of  the  disk  clamping 
body  in  an  axial  direction  of  the  motor  rotating  shaft  and 
in  a  direction  perpendicular  to  the  motor  rotating  shaft. 
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Description 

TECHNICAL  FIELD 

[0001  ]  The  present  invention  relates  to  a  device  for  s 
supporting  a  recording  disk,  and  particularly  to  a  disk 
holding  device  for  supporting  a  disk  as  a  recording 
medium,  such  as  an  optical  disk  device  and  a  magneto- 
optical  disk  device. 

10 
BACKGROUND  ART 

[0002]  There  is  a  known  disk  as  a  recording  medium 
of  information  signals,  such  as  an  optical  disk  and  a 
magneto-optical  disk.  In  a  disk  driving  device,  which  is 
information  signals  are  recorded  on  and  reproduced 
from  a  disk,  the  disk  is  positioned  by  a  turntable  fixed  to 
a  motor  rotating  shaft  of  a  driving  motor. 
[0003]  Fig.  6  is  a  sectional  view  showing  a  disk  hold- 
ing  device  of  a  known  disk  driving  device.  In  Fig.  6,  indi-  20 
cated  by  reference  numeral  1  designates  a  driving 
motor,  by  2  a  motor  rotating  shaft,  by  3  a  motor  fixing 
mount,  by  4  a  turntable,  by  5  a  disk,  by  6  a  disk  clamping 
body,  by  7  a  pressing  arm,  by  8  a  tension  spring,  by  9  an 
upper  bearing,  by  10  a  lower  bearing,  by  1  1  a  motor  coil,  25 
and  by  12  a  thrust  bearing. 
[0004]  The  motor  rotating  shaft  2  is  rotatably  sup- 
ported  by  the  upper  bearing  9  and  the  lower  bearing  10, 
and  is  wound  with  the  motor  coil  1  1  .  The  turntable  4  is 
fixed  to  the  motor  rotating  shaft  2  so  that  they  are  30 
formed  in  one  unit,  which  is  supported  by  the  motor  fix- 
ing  mount  3.  The  disk  5  is  clamped  by  the  disk  clamping 
body  6  pressed  so  as  to  be  brought  into  press  contact 
with  the  turntable  4  and  the  pressing  arm  7  for  pressing 
the  disk  clamping  body  6  from  above  by  the  tension  35 
spring  8. 
[0005]  Pressing  force  Fcp  applied  by  the  pressing  arm 
7  is  supported  by  the  thrust  bearing  12  through  the 
motor  rotating  shaft  2.  When  the  driving  motor  1  is 
driven,  the  motor  rotating  shaft  2  is  rotated  under  the  40 
state  that  it  is  supported  by  the  upper  bearing  9,  the 
lower  bearing  10,  and  the  thrust  bearing  12. 
[0006]  However,  since  a  known  disk  holding  device  is 
constructed  as  described  above,  in  the  case  where  a 
clearance  exists  between  the  motor  rotating  shaft  2  and  45 
the  upper  bearing  9  or  the  lower  bearing  10,  there  has 
been  a  problem  that  when  the  driving  motor  is  rotating, 
as  shown  by  a  locus  A  in  Fig.  7,  end  play  (shaft  back- 
lash)  becoming  so-called  precession  occurs,  so  that 
recording  and  reproducing  capacity  of  the  disk  driving  so 
device  is  lowered. 
[0007]  Thus,  the  invention  provides  a  disk  holding 
device  in  which  even  in  the  case  where  there  is  a  clear- 
ance  between  a  motor  rotating  shaft  and  an  upper  bear- 
ing  or  a  lower  bearing  of  a  driving  motor,  it  is  possible  to  55 
suppress  the  occurrence  of  end  play  (shaft  backlash) 
becoming  so-called  precession  when  the  driving  motor 
is  rotating. 

DISCLOSURE  OF  INVENTION 

[0008]  In  a  disk  holding  device  of  the  invention,  a  pro- 
truding  portion  of  a  disk  clamping  member  disposed  in 
the  same  axial  direction  as  a  motor  rotating  shaft,  which 
is  rotatably  supported  by  an  upper  bearing  and  a  lower 
bearing  and  protrudes  upward  from  a  driving  motor,  is 
pressed  in  an  axial  direction  of  the  motor  rotating  shaft 
and  in  a  direction  perpendicular  to  the  motor  rotating 
shaft  by  an  inclined  portion  of  a  pressing  member  hav- 
ing  a  predetermined  inclination  angle  with  respect  to  an 
axis  of  the  motor  rotating  shaft.  By  this,  even  in  the  case 
where  there  is  a  clearance  between  the  motor  rotating 
shaft  and  the  upper  bearing  or  the  lower  bearing,  it  is 
possible  to  suppress  the  occurrence  of  end  play  (shaft 
backlash)  becoming  so-called  precession  when  the 
driving  motor  is  rotating. 
[0009]  Moreover,  the  pressing  member  includes  the 
inclined  portion  with  an  inclination  angle  of  95°  to  104° 
with  respect  to  the  axis  of  the  motor  rotating  shaft.  By 
this,  even  in  the  case  where  there  is  a  clearance 
between  the  motor  rotating  shaft  and  the  upper  bearing 
or  the  lower  bearing,  it  is  possible  to  suppress  the 
occurrence  of  end  play  (shaft  backlash)  becoming  so- 
called  precession  when  the  driving  motor  is  rotating. 
[0010]  Moreover,  the  disk  clamping  member  includes 
the  spherical  protruding  portion  pressed  by  the  inclined 
portion  of  the  pressing  member.  By  this,  even  in  the 
case  where  there  is  a  clearance  between  the  motor 
rotating  shaft  and  the  upper  bearing  or  the  lower  bear- 
ing,  it  is  possible  to  suppress  the  occurrence  of  end  play 
(shaft  backlash)  becoming  so-called  precession  when 
the  driving  motor  is  rotating. 
[0011]  Moreover,  the  clamping  member  includes  the 
cylindrical  protruding  portion  pressed  by  the  inclined 
portion  of  the  pressing  member.  By  this,  even  in  the 
case  where  there  is  a  clearance  between  the  motor 
rotating  shaft  and  the  upper  bearing  or  the  lower  bear- 
ing,  it  is  possible  to  suppress  the  occurrence  of  end  play 
(shaft  backlash)  becoming  so-called  precession  when 
the  driving  motor  is  rotating.  Further,  as  compared  with 
the  case  where  the  spherical  protruding  portion  is 
brought  into  surface  contact  with  the  inclined  portion  of 
the  pressing  member,  rotation  load  due  to  contact  can 
be  reduced  by  making  line  contact  with  the  cylindrical 
protruding  portion. 
[0012]  Moreover,  the  disk  clamping  member  includes 
the  conical  protruding  portion  pressed  by  the  inclined 
portion  of  the  pressing  member.  By  this,  even  in  the 
case  where  there  is  a  clearance  between  the  motor 
rotating  shaft  and  the  upper  bearing  or  the  lower  bear- 
ing,  it  is  possible  to  suppress  the  occurrence  of  end  play 
(shaft  backlash)  becoming  so-called  precession  when 
the  driving  motor  is  rotating.  Further,  as  compared  with 
the  case  where  the  spherical  protruding  portion  is 
brought  into  surface  contact  with  the  inclined  portion  of 
the  pressing  member,  rotation  load  due  to  contact  can 
be  reduced  by  point  contact  with  the  conical  protruding 
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portion. 
[001  3]  Moreover,  in  a  disk  holding  device  of  the  inven- 
tion,  a  protruding  portion  of  a  disk  clamping  member 
provided  in  the  same  axial  direction  as  a  motor  rotating 
shaft,  which  protrudes  upward  from  a  driving  motor,  is  5 
pressed  in  an  axial  direction  of  the  motor  rotating  shaft 
and  in  a  direction  perpendicular  to  the  motor  rotating 
shaft  by  an  inclined  portion  of  a  pressing  member  hav- 
ing  a  predetermined  inclination  angle  with  respect  to  an 
axis  of  the  motor  rotating  shaft.  By  this,  when  the  driving  n 
motor  is  rotating,  it  is  possible  to  suppress  the  occur- 
rence  of  end  play  (shaft  backlash)  becoming  so-called 
precession  in  the  motor  rotating  shaft. 

BRIEF  DESCRIPTION  OF  DRAWINGS  n 

[0014] 

Fig.  1  is  a  sectional  view  showing  a  partial  surface 
of  a  disk  holding  device  according  to  a  first  embod-  2t 
iment  of  the  invention. 
Fig.  2  is  a  main  part  section  view  showing  pressing 
force  applied  to  a  contact  portion  between  a  disk 
clamping  body  and  a  pressing  arm. 
Fig.  3  is  a  main  part  sectional  view  showing  contact  2t 
relation  among  a  turntable,  a  disk,  a  disk  clamping 
body,  and  a  pressing  arm. 
Fig.  4  is  a  sectional  view  showing  a  partial  surface 
of  a  disk  holding  device  according  to  a  second 
embodiment  of  the  invention.  3< 
Fig.  5  is  a  sectional  view  showing  a  partial  surface 
of  a  disk  holding  device  according  to  a  third  embod- 
iment  of  the  invention. 
Fig.  6  is  a  sectional  view  showing  a  partial  surface 
of  a  known  disk  holding  device.  3t 
Fig.  7  is  a  sectional  view  showing  a  locus  of  end 
play  (shaft  backlash)  becoming  precession  of  a 
motor  rotating  shaft,  which  occurs  when  a  driving 
motor  of  the  known  disk  holding  device  is  rotated. 

41 
BEST  MODE  FOR  CARRYING  OUT  THE  INVENTION 

[0015]  For  the  purpose  of  describing  the  invention  in 
more  detail,  this  will  be  described  in  accordance  with 
the  attached  drawings.  « 
[001  6]  Fig.  1  is  a  sectional  view  showing  a  partial  sur- 
face  of  a  disk  holding  device  according  to  a  first  embod- 
iment  of  the  invention.  In  Fig.  1,  the  disk  holding  device 
includes  a  motor  rotating  shaft  2  protruding  upward  from 
a  driving  motor  1  and  made  of  stainless;  an  upper  bear-  st 
ing  9  and  a  lower  bearing  10  which  are  disposed  at  an 
upper  portion  and  a  lower  portion  of  the  driving  motor  1  , 
rotatably  support  the  motor  rotating  shaft  2,  and  are 
made  of  oil-impregnated  sintered  bearings;  a  thrust 
bearing  1  2  for  supporting  the  bottom  of  the  motor  rotat-  st 
ing  shaft  2  and  made  of  polyamide  resin;  a  turntable  4 
which  is  coaxially  fitted  to  the  motor  rotating  shaft  2  at  a 
protruding  side  of  the  motor  rotating  shaft  2,  mounts  a 

disk  5,  and  is  made  of  polyacetal  resin;  a  disk  clamping 
body  13  made  of  polyacetal  resin  and  including,  as  its 
lower  part,  a  disk  clamping  portion  13a  for  clamping  the 
disk  5  in  the  same  axial  direction  as  the  motor  rotating 
shaft  2  and,  as  its  upper  part,  a  spherical  protruding 
portion  13b  in  the  same  axial  direction  as  the  motor 
rotating  shaft  2;  a  motor  fixing  mount  3  to  which  the  driv- 
ing  motor  1  is  fixed  and  which  is  made  of  metal;  a  ten- 
sion  spring  8  bridged  between  the  motor  fixing  mount  3 
and  a  pressing  arm  described  later;  and  the  pressing 
arm  1  4  which  is  made  of  stainless  or  the  like,  one  end  of 
which  is  pivotally  attached  to  the  motor  fixing  mount  3, 
the  other  end  of  which  includes  an  inclined  portion  14a 
with  an  inclination  angle  of  95°  to  104°  with  respect  to 
an  axis  of  the  motor  rotating  shaft  2,  and  which  presses 
the  spherical  protruding  portion  13b  of  the  disk  clamp- 
ing  body  13  by  the  tension  spring  8  in  an  axial  direction 
of  the  motor  rotating  shaft  2  and  in  a  direction  perpen- 
dicular  to  the  motor  rotating  shaft  2. 
[0017]  As  shown  in  Fig.  2,  the  inclined  portion  14a 
applies  pressing  force  Fu  in  the  axial  direction  of  the 
motor  rotating  shaft  2  and  pressing  force  Fu  in  the  direc- 
tion  perpendicular  to  the  motor  rotating  shaft  2  to  the 
spherical  protruding  portion  1  3b  by  the  tension  spring  8. 
By  this,  as  shown  in  Fig.  1  ,  such  a  state  is  realized  that 
the  motor  rotating  shaft  2  is  always  brought  into  contact 
with  the  upper  bearing  9  at  portion  A  and  the  motor 
rotating  shaft  2  is  always  brought  into  contact  with  the 
lower  bearing  10  at  portion  B. 
[001  8]  The  reason  why  the  inclined  portion  1  4a  has  an 
inclination  angle  of  95°  to  1  04°  with  respect  to  the  axis 
of  the  motor  rotating  shaft  2  will  be  described  with  refer- 
ence  to  Fig.  2.  In  Fig.  2,  when  an  angle  of  the  inclined 
portion  with  respect  to  a  direction  perpendicular  to  the 
motor  rotating  shaft  2  is  6,  pressing  force  F  applied  by 
the  inclined  portion  14a  of  the  pressing  arm  14  is 
divided  into  partial  force  of  pressing  force  Fu  =  Fcos6 
in  the  axial  direction  of  the  motor  rotating  shaft  2  and 
partial  force  of  pressing  force 

Fl  =  F s i n B  

in  the  direction  perpendicular  to  the  motor  rotating  shaft 
2. 
[001  9]  In  general,  the  disk  5  is  made  of  polycarbonate 
resin  and  the  disk  clamping  body  1  3  is  made  of  polya- 
cetal  resin.  There  is  a  coefficient  of  friction  (=n)  of  0.25 
to  0.3  between  these  two  kinds  of  resins.  As  shown  in 
Fig.  3,  a  clearance  of  X  is  set  between  the  turntable  4 
and  the  disk  clamping  body  1  3.  If  Fu  is  excessively  high, 
there  is  a  problem  that  the  disk  5  and  the  disk  clamping 
body  13  slide,  and  movement  in  the  u  direction  occurs, 
so  that  recording  and  reproducing  capacity  of  the  disk 
driving  device  is  lowered.  When  n  =  0.25, 
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F s i n 8 / F c o s 0   =  t a n B  

is  required,  and  an  angle  of  e<14°  becomes  necessary. 
[0020]  On  the  other  hand,  as  shown  in  Fig.  1,  for  the 
purpose  of  realizing  such  a  state  that  the  motor  rotating 
shaft  2  is  always  brought  into  contact  with  the  upper 
bearing  9  at  the  portion  A  and  the  motor  rotating  shaft  2 
is  always  brought  into  contact  with  the  lower  bearing  1  0 
at  the  portion  B,  the  relation  of  5°<6  has  been  obtained 
from  experiments.  Thus,  6  is  made  5°<6<14°,  that  is,  the 
inclined  portion  14a  is  provided  with  an  inclination  angle 
of  95°  to  1  04°  with  respect  to  the  axis  of  the  motor  rotat- 
ing  shaft  2,  so  that  the  inclined  portion  14a  applies 
pressing  force  Fu  in  the  axial  direction  of  the  motor 
rotating  shaft  2  and  pressing  force  Fu  in  the  direction 
perpendicular  to  the  motor  rotating  shaft  2  to  the  spher- 
ical  protruding  portion  13b.  This  causes  such  a  state 
that  the  motor  rotating  shaft  2  is  always  brought  into 
contact  with  the  upper  bearing  9  at  the  portion  A  and  the 
motor  rotating  shaft  2  is  always  brought  into  contact  with 
the  lower  bearing  10  at  the  portion  B. 
[0021  ]  As  a  result,  the  disk  holding  device  can  be  pro- 
vided  in  which  even  in  the  case  where  a  clearance 
exists  between  the  motor  rotating  shaft  2  and  the  upper 
bearing  9  or  the  lower  bearing  10,  it  is  possible  to  sup- 
press  the  occurrence  of  end  play  (shaft  backlash) 
becoming  so-called  precession  when  the  driving  motor 
1  is  rotating. 
[0022]  Moreover,  the  disk  holding  device  can  be  pro- 
vided  in  which  it  is  possible  to  suppress  the  occurrence 
of  movement  in  the  udirection  due  to  sliding  of  the  disk 
5  and  the  disk  clamping  body  13,  and  the  clearance  of 
X  between  the  turntable  4  and  the  clamping  body  1  3 
can  be  held  at  a  predetermined  clearance. 
[0023]  In  the  foregoing  embodiment,  although  the 
upper  bearing  9  and  the  lower  bearing  10  are  provided, 
it  is  also  possible  to  construct  such  that  the  upper  bear- 
ing  9  and  the  lower  bearing  10  are  not  provided,  and  the 
motor  rotating  shaft  2  may  be  directly  brought  into  con- 
tact  with  places  where  the  upper  bearing  9  and  the 
lower  bearing  10  were  provided. 
[0024]  Next,  a  disk  holding  device  according  to  other 
embodiments  will  be  described  with  reference  to  Figs.  4 
and  5. 
[0025]  Fig.  4  is  a  sectional  view  showing  a  partial  sur- 
face  of  a  disk  holding  device  according  to  a  second 
embodiment.  In  Fig.  4,  a  difference  from  Fig.  1  is  that  a 
disk  clamping  body  15  is  made  of  polyacetal  resin,  and 
includes,  at  its  lower  part,  a  disk  clamping  portion  15a 
for  clamping  the  disk  5  in  the  same  axial  direction  as  the 
motor  rotating  shaft  2  and,  at  its  upper  part,  a  spherical 
protruding  portion  15b  in  the  same  axial  direction  as  the 
motor  rotating  shaft  2.  As  a  result,  functions  and  effects 
similar  to  the  first  embodiment  are  obtained.  As  com- 
pared  with  the  embodiment  1  in  which  surface  contact  is 

made  with  the  spherical  protruding  portion  13b,  rotation 
load  due  to  contact  can  be  reduced  since  line  contact  is 
made  with  the  cylindrical  protruding  portion  15b. 
[0026]  Fig.  5  is  a  sectional  view  showing  a  partial  sur- 
face  of  a  disk  holding  device  according  to  a  third  embod- 
iment.  In  Fig.  5,  a  difference  from  Fig.  1  is  that  a  disk 
clamping  body  16  is  made  of  polyacetal  resin,  and 
includes,  at  its  lower  part,  a  disk  clamping  portion  16a 
for  clamping  the  disk  5  in  the  same  axial  direction  as  the 
motor  rotating  shaft  2  and,  at  its  upper  part,  a  spherical 
protruding  portion  1  6b  in  the  same  axial  direction  as  the 
motor  rotating  shaft  2.  As  a  result,  functions  and  effects 
similar  to  the  first  embodiment  are  obtained.  As  com- 
pared  with  the  first  embodiment  in  which  surface  con- 
tact  is  made  with  the  spherical  protruding  portion  13b, 
rotation  load  due  to  contact  can  be  reduced  since  point 
contact  is  made  with  the  conical  protruding  portion  16b. 

INDUSTRIAL  APPLICABILITY 

[0027]  As  described  above,  a  disk  holding  device  of 
the  invention  is  made  a  disk  holding  device  which  can 
suppress  the  occurrence  of  end  play  (shaft  backlash) 
becoming  precession  of  a  motor  rotating  shaft  of  a  driv- 
ing  motor,  and  is  suitably  used  for  a  disk  driving  device 
for  an  optical  disk  device  and  a  magneto-optical  disk 
device. 

Claims 

1.  A  disk  holding  device  comprising:  a  driving  motor 
(1)  ;  a  motor  rotating  shaft  (2)  protruding  upward 
from  the  driving  motor  (1);  an  upper  bearing  (9)  and 
a  lower  bearing  (10)  disposed  at  an  upper  portion 
and  a  lower  portion  of  the  driving  motor  (1)  and 
rotatably  supporting  the  motor  rotating  shaft  (2);  a 
turntable  (4)  which  is  fitted  coaxially  to  the  motor 
rotating  shaft  (2)  at  the  protruding  side  of  the  motor 
rotating  shaft  (2)  and  mounts  a  disk  (5);  a  disk 
clamping  member  (13,  15,  16)  which  includes,  at  its 
lower  part,  a  disk  clamping  portion  (13a,  15a,  16a) 
for  clamping  the  disk  (5)  in  the  same  axial  direction 
as  the  motor  rotating  shaft  (2)  and,  at  its  upper  part, 
a  protruding  portion  (13b,  15b,  16b)  in  the  same 
axial  direction  as  the  motor  rotating  shaft  (2);  a 
motor  fixing  mount  (3)  to  which  the  driving  motor  (1) 
is  fixed;  and  a  pressing  member  (14)  one  end  of 
which  is  pivotally  attached  to  the  motor  fixing  mount 
(3),  the  other  end  of  which  includes  an  inclined  por- 
tion  (14a)  with  a  predetermined  inclination  angle 
with  respect  to  an  axis  of  the  motor  rotating  shaft 
(2)  ,  and  which  presses  the  protruding  portion  (13b, 
15b,  16b)  of  the  disk  clamping  member  in  an  axial 
direction  of  the  motor  rotating  shaft  (2)  and  in  a 
direction  perpendicular  to  the  motor  rotating  shaft 
(2). 

2.  The  disk  holding  device  as  set  forth  in  claim  1, 
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wherein  the  clamping  member  (14)  includes  the 
inclined  portion  (14a)  with  an  inclination  angle  of 
95°  to  1  04°  with  respective  to  the  axis  of  the  motor 
rotating  shaft  (2). 

5 
The  disk  holding  device  as  set  forth  in  claim  2, 
wherein  the  disk  clamping  member  (13)  includes 
the  spherical  protruding  portion  (13b)  pressed  by 
the  inclined  portion  (14a)  of  the  pressing  member 
(14).  w 

The  disk  holding  device  as  set  forth  in  claim  2, 
wherein  the  disk  clamping  member  (15)  includes 
the  cylindrical  protruding  portion  (15b)  pressed  by 
the  inclined  portion  (14a)  of  the  pressing  member  is 
(14). 

The  disk  holding  device  as  set  forth  in  claim  2, 
wherein  the  disk  clamping  member  (16)  includes 
the  conical  protruding  portion  (16b)  pressed  by  the  20 
inclined  portion  (14a)  of  the  pressing  member  (14). 

A  disk  holding  device  comprising:  a  driving  motor 
(1)  ;  a  motor  rotating  shaft  (2)  protruding  upward 
from  the  driving  motor  (1);  a  turntable  (4)  which  is  25 
fitted  coaxially  to  the  motor  rotating  shaft  (2)  at  the 
protruding  side  and  mounts  a  disk  (5);  a  disk  clamp- 
ing  member  (13,  15,  16)  which  includes,  at  its  lower 
part,  a  disk  clamping  portion  (13a,  15a,  16a)  for 
clamping  the  disk  (5)  in  the  same  axial  direction  as  30 
the  motor  rotating  shaft  (2)  and,  at  its  upper  part,  a 
protruding  portion  (13b,  15b,  16b)  in  the  same  axial 
direction  as  the  motor  rotating  shaft  (2);  and  a 
pressing  member  (14)  which  includes,  at  its  part,  an 
inclined  portion  (14a)  with  a  predetermined  inclina-  35 
tion  angle  with  respect  to  an  axis  of  the  motor  rotat- 
ing  shaft  (2),  and  presses  the  protruding  portion 
(13b,  15b,  16b)  of  the  disk  clamping  member  in  an 
axial  direction  of  the  motor  rotating  shaft  (2)  and  in 
a  direction  perpendicular  to  the  motor  rotating  shaft  40 
(2)  . 
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FIG.   2 
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FIG.   3 
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FIG.   5 
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FIG.   7 
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