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@  A  shock  absorbing  device  including  a  chassis 
(1),  a  frame  (8)  surrounding  the  chassis,  and  a 
plurality  of  supporting  devices  for  resiliently 
supporting  one  side  of  the  chassis  (1)  and  the 
opposing  other  side  of  the  chassis  (1)  to  the 
frame  (8).  Each  of  the  supporting  devices  com- 
prises  a  rod  (5a,6a,7a),  a  damper  (5,6,7)  formed 
of  a  resilient  member  (5b,6b,7b)  and  having  an 
engagement  concave  portion  (5c,6c,7c)  into 
which  the  rod  (5a,6a,7a)  is  fitted,  and  a  coil 
spring  (2,3,4)  surrounding  the  rod  (5a,6a,7a) 
and  being  disposed  between  the  chassis  (1)  and 
the  frame  (8)  under  compressed  state.  The  coil 
springs  (2,3,4)  have  spring  constants  of  the 
shearing  direction  respectively  set  in  response 
to  the  direction  of  the  action  of  gravity  on  the 
chassis  (1),  and  disposed  at  one  side  and  the 
other  opposing  side  of  the  chassis  (1)  so  that 
the  compressing  directions  of  the  coil  springs 
(2,3,4)  are  opposed  to  each  other. 

FIG.  1 
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The  present  invention  relates  to  shock  absorber 
devices  and  has  particular  though  not  exclusive  ap- 
plication  to  a  shock  absorber  device  for  use  with  port- 
able  electronic  apparatus. 

Patents  Specifications  US-A-4,731  ,777  and 
4,794,588  describe  a  shock  absorber  mechanism  util- 
ized  in  a  conventional  mobile  apparatus  or  the  like  in 
which  a  chassis  is  suspended  from  a  frame  by  a  ten- 
sion  coil  spring. 

Such  a  shock  absorber  mechanism  in  which  the 
chassis  is  suspended  from  the  frame  by  the  tension 
coil  spring  can  achieve  a  shock  absorbing  effect  when 
the  direction  in  which  the  apparatus  is  disposed  is  de- 
termined.  However,  when  the  conventional  shock  ab- 
sorber  mechanism  is  utilized  under  the  condition  that 
the  direction  in  which  the  apparatus  is  disposed  is  not 
yet  determined,  for  example,  when  this  apparatus  is 
disposed  upside  down  in  the  vertical  direction,  the 
chassis  cannot  be  suspended  by  the  tension  coil 
spring.  There  is  then  the  disadvantage  that  a  prede- 
termined  shock  absorbing  effect  cannot  be  achieved. 

Further,  there  is  proposed  a  portable  optical  disc 
player  in  which  compression  coil  springs  are  respec- 
tively  disposed  above  and  below  a  chassis  on  which 
there  are  provided  some  devices  such  as  an  optical 
pickup  device  or  the  like. 

The  previously-proposed  portable  optical  disc 
player  in  which  compression  coil  springs  are  respec- 
tively  disposed  above  and  below  the  chassis  needs  at 
least  three  compression  coil  springs  on  the  upper 
chassis  portion  and  three  compression  coil  springs 
on  the  lower  portion,  i.e.,  six  compression  coil  springs 
in  total  in  order  stably  to  support  the  chassis.  There- 
fore,  this  conventional  portable  optical  disc  player  be- 
comes  complicated  in  arrangement. 

According  to  the  invention,  there  is  provided  a 
shock  absorbing  device  comprising: 

a)  a  chassis; 
b)  a  frame  surrounding  the  chassis;  and 
c)  a  plurality  of  supporting  means  for  resiliently 
supporting  one  side  of  the  chassis  and  the  op- 
posing  other  side  of  the  chassis  to  the  frame, 
wherein  the  supporting  means  each  comprise  a 
rod,  a  damper  formed  of  a  resilient  member  and 
having  an  engagement  concave  portion  into 
which  the  rod  is  fitted,  and  a  coil  spring  surround- 
ing  the  rod  and  being  disposed  between  the 
chassis  and  the  frame  under  compressed  state, 
the  coil  springs  having  spring  constants  of  the 
shearing  direction  respectively  set  in  response  to 
the  direction  of  the  action  of  gravity  on  the  chas- 
sis,  and  being  disposed  at  one  side  and  the  other 
opposing  side  of  the  chassis  so  that  the  com- 
pressing  directions  of  the  coil  springs  are  op- 
posed  to  each  other. 
Such  a  shock  absorber  device  can  be  of  a  rela- 

tively  simple  arrangement  but  can  achieve  equal 
shock  absorbing  effects  regardless  of  all  directions  in 

which  a  portable  device  is  placed  and  all  directions  in 
which  a  vibration  is  applied.  The  chassis  can  be  stably 
held  even  when  it  is  moved  within  the  frame  by  gravity 
acting  on  the  chassis.  The  shock  absorber  device  can 

5  achieve  a  stable  shock  absorbing  effect  and  prefer- 
ably  can  be  miniaturized. 

The  invention  is  diagrammatically  illustrated  by 
way  of  example  in  the  accompanying  drawings,  in 
which: 

10  FIG.  1  is  a  plan  view  showing  a  shock  absorbing 
device  according  to  an  embodiment  of  the  pres- 
ent  invention  in  a  partly  cross-sectional  fashion; 
FIG.  2  is  a  cross-sectional  view  illustrating  the 
condition  that  the  shock  absorbing  device  shown 

15  in  FIG.  1  is  placed  on  the  horizontal  plane; 
FIG.  3  is  a  cross-sectional  view  illustrating  the 
condition  that  the  shock  absorbing  device  shown 
in  FIG.  1  is  placed  in  the  lateral  direction  (spring- 
shearing  direction); 

20  FIG.  4  is  a  cross-sectional  view  illustrating  the 
condition  that  the  shock  absorbing  device  shown 
in  FIG.  1  is  placed  in  the  lateral  direction  (spring- 
compression  direction); 
FIG.  5  is  a  plan  view  showing  the  shock  absorb- 

25  ing  device  according  to  another  embodiment  of 
the  present  invention  in  a  partly  cross-sectional 
fashion; 
FIG.  6  is  a  bottom  view  showing  a  disc  driving  ap- 
paratus  to  which  the  shock  absorbing  device  of 

30  the  present  invention  is  applied  in  actual  practice; 
and 
FIG.  7  is  a  schematic  diagram  showing  a  support- 
ing  portion  formed  of  a  compression  coil  spring 
and  a  damper  mechanism  in  an  enlarged  scale. 

35  A  shock  absorbing  device  of  the  present  inven- 
tion  will  hereinafter  be  described  with  reference  to  the 
drawings. 

Referring  to  FIG.  1  of  the  accompanying  draw- 
ings,  there  is  shown  a  chassis  1  on  which  some  as- 

40  sembly  parts  such  as  an  optical  pickup  device,  a  disc 
table  or  the  like  (not  shown)  are  mounted.  There  is 
provided  a  frame  8  which  forms  a  housing  in  this  em- 
bodiment.  The  frame  8  is  formed  of  a  flat-  shaped  box 
that  surrounds  the  chassis  1. 

45  In  this  embodiment,  the  chassis  1  is  supported  to 
the  frame  8  by  means  of  supporting  portions  which 
comprise  three  compression  coil  springs  2,  3,  4  and 
three  dampers  5,  6,  7  made  of  a  synthetic  rubber  or 
the  like,  respectively. 

so  As  shown  in  FIG.  1,  in  this  embodiment,  on  the 
left-hand  side  of  the  chassis  1  ,  two  compression  coil 
springs  2,  3  and  the  dampers  5,  6  serving  as  resilient 
members  are  disposed  symmetrically  with  respect  to 
the  centre  line  in  the  horizontal  direction.  On  the  other 

55  hand,  on  the  central  position  at  the  right-hand  side  of 
the  chassis  1,  there  are  disposed  one  compression 
coil  spring  4  and  the  damper  7  serving  as  a  resilient 
member.  The  compression  coil  springs  2,  3  and  the 
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compression  coil  spring  4  are  disposed  so  as  to 
spring-bias  the  chassis  1  in  the  opposing  direction  ac- 
cordingly. 

The  dampers  5,  6,  7  comprise  rods  5a,  6a,  7a  and 
containers  5b,  6b,  7b  into  each  of  which  there  is  5 
sealed  a  viscous  fluid  9  such  as  a  silicon  oil  or  the  like, 
respectively.  The  rods  5a,  6a,  7a  are  fixed  to  the 
chassis  1  and  the  containers  5b,  6b,  7b  are  fixed  to 
the  frame  8.  The  rods  5a,  6a,  7a  are  fitted  into  en- 
gagement  concave  portions  5c,  6c,  7c  of  the  contain-  10 
ers  5b,  6b,  7b  with  pressure,  respectively. 

The  compression  coil  springs  2,  3  and  4  are  re- 
spectively  held  between  the  containers  5b,  6b,  7b  and 
the  side  walls  of  the  chassis  1,  while  the  rods  5a,  6a, 
7a  of  the  dampers  5,  6,  7  are  used  as  cores  thereof,  15 
respectively. 

In  this  case,  the  dead  weight  of  the  chassis  1  is 
mainly  supported  by  the  compression  coil  springs  2, 
3,  4  which  are  disposed  on  the  left  and  right  of  the 
chassis  1  in  an  opposing  relation  to  each  other.  20 

In  this  embodiment,  assuming  that  spring  con- 
stants  of  the  compression  coil  springs  2,  3,  4  in  the 
compression  direction  are  ka2,  ka3  and  ka4  and  that 
loads  (N)  that  are  produced  by  the  compression  of  the 
compression  coil  springs  2,  3,  4  when  the  compres-  25 
sion  coil  springs  2,  3,  4  are  attached  are  P2,  P3,  P4, 
then  we  have: 

P2  +  P3  =  P4  (1) 
A  resonance  frequency  foa  in  the  spring  com- 

pression  direction  at  that  time  is  determined  by  the  30 
following  equation  (2): 

f0a  =  1  -^ka2  +  ka3  +  ka4  +  3ka  ™ foa  ; (2) 2k  M 
where  ka  is  the  dynamic  spring  constant  of  the  damp- 
ers  5,  6,  7  in  the  compression  direction  and  M  is  the  35 
mass  of  the  chassis  1  . 

Furthermore,  in  this  embodiment,  spring  con- 
stants  k2,  k3  and  k4  of  the  compression  coil  springs 
2,  3  and  4  in  the  shearing  direction  are  determined  as 
follows.  Assuming  that  gravities  applied  to  attachment  40 
points  a,  b  and  c  of  the  compression  coil  springs  2,  3 
and  4  to  the  chassis  1  are  respectively  m2g,  m3g  and 
m4g,  then  we  have: 

k2  _  J<3_  _  _}U_  (3) m2a  m3a  m4a  45 m2g  m3g  m4g  45 
At  that  time,  the  amounts  that  the  compression  coil 
springs  2,  3  and  4  are  deformed  at  the  attachment 
points  a,  b,  and  c  become  equal. 

A  resonance  frequency  fop  of  the  compression 
coil  spring  in  the  shearing  direction  at  that  time  is  ex-  50 
pressed  as: 

p  2k  M  w  
where  kp  is  the  dynamic  spring  constant  of  the  damp- 
ers  5,  6,  and  7  in  the  shearing  direction.  55 

With  the  above-mentioned  arrangement,  when 
the  apparatus  body  is  placed  in  the  horizontal  direc- 
tion  (see  FIG.  2)  orwhen  the  apparatus  body  is  placed 

in  the  lateral  direction  (see  FIGS.  3  and  4),  the  chas- 
sis  1  is  sunk  by  its  own  gravity  applied  thereto.  There- 
fore,  according  to  this  embodiment,  a  clearance  be- 
tween  the  chassis  1  and  the  frame  8  is  selected  to  be 
larger  than  respective  sinking  amounts  T  ̂ T2,  and  T3. 

When  the  apparatus  body  to  which  the  above- 
mentioned  shock  absorbing  mechanism  is  applied  is 
placed  in  any  direction  such  as  upper  and  lower,  front 
and  back,  right  and  left  as  shown  in  FIGS.  2  to  4,  the 
chassis  1  was  horizontally  sunken  by  its  own  gravity 
so  that  equal  shock  resistance  characteristics  could 
be  obtained  regardless  of  the  direction  in  which  the 
apparatus  body  is  placed  and  vibration  in  any  direc- 
tion. 

Further,  if  the  attachment  points  a,  b  and  c  of  the 
compression  coil  springs  2,  3  and  4  to  the  chassis  1 
and  the  gravity  of  the  chassis  1  are  placed  on  the 
same  plane,  when  the  chassis  1  is  placed  vertically, 
a  rotational  moment  is  lost  so  that  the  chassis  1  is 
supported  stably. 

As  an  example,  there  can  be  realized  a  combin- 
ation  of  compression  coil  springs  and  dampers  in 
which  transfer  characteristics  for  all  directions  and  all 
vibration  directions  achieve  a  resonance  frequency  of 
20.4  Hz  to  24.6  Hz  and  Q  values  of  5.4  dB  to  6.8  dB. 

Furthermore,  according  to  this  embodiment, 
since  the  chassis  1  is  supported  by  the  three  com- 
pression  coil  springs  2,  3,  4  and  the  three  dampers  5, 
6,  7  that  are  disposed  horizontally  one  another,  the 
number  of  assembly  parts  can  be  reduced  and  the  ap- 
paratus  can  be  simplified  in  arrangement. 

FIG.  5  shows  another  embodiment  of  the  present 
invention.  As  shown  in  FIG.  5,  on  each  of  the  left-hand 
side  of  the  chassis  1  and  the  opposing  right-hand  side 
thereof  are  symmetrically  attached  two  compression 
coil  springs  10  and  two  dampers  11  serving  as  resil- 
ient  members  with  respect  to  the  chassis  1.  In  this 
case,  if  the  compression  coil  springs  and  the  dampers 
are  disposed  so  that  the  gravities  of  the  attachment 
points  of  the  four  compression  coil  springs  10  and  the 
gravity  of  the  chassis  1  become  coincident  with  each 
other,  there  is  then  the  advantage  such  that  the  four 
same  compression  coil  springs  10  can  be  utilized. 
Also,  it  can  be  easily  understood  that  similar  action 
and  effects  to  those  of  the  first  embodiment  shown  in 
FIG.  1  can  be  achieved. 

FIG.  6  shows  a  portable  optical  disc  driving  appa- 
ratus  as  a  practical  example  of  electronic  apparatus 
having  the  shock  absorbing  mechanism.  FIG.  6  is  a 
bottom  viewshowing  the  inside  ofthe  portable  optical 
disc  driving  apparatus  from  the  rear  side  (bottom 
side). 

As  shown  in  FIG.  6,  there  is  provided  a  mecha- 
nism  unit  21  .  The  mechanism  unit  21  includes  a  chas- 
sis  22  on  which  there  are  mounted  a  disc  loading 
mechanism,  a  disc  rotation  drive  mechanism,  a  mech- 
anism  assembly  parts  forming  a  disc  recording  and 
reproducing  mechanism  or  the  like.  A  motor  23  is 
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adapted  to  rotate  a  disc  (not  shown)  and  an  optical 
head  attachment  mount  24  is  adapted  to  mount  there- 
on  an  optical  head  device  from  which  a  laser  light  is 
radiated  on  the  disc  so  that  a  signal  is  recorded  on 
and/or  reproduced  from  the  disc.  A  guide  shaft  25  is  5 
adapted  to  support  the  optical  head  attachment 
mount  24  such  that  the  optical  head  attachment 
mount  24  can  be  moved  in  the  diametrical  direction  of 
the  disc.  A  translating  mechanism  26  is  comprised  of 
a  motor  26a  and  a  screw  shaft  26b  rotated  by  the  mo-  10 
tor  26a  and  screwed  into  the  optical  head  attachment 
mount  24,  thereby  translating  the  optical  head  attach- 
ment  mount  24.  Amotor27  is  adapted  to  drive  the  disc 
loading  mechanism. 

A  sub  chassis  (frame)  28  is  shaped  in  box  to  con-  15 
struct  an  outer  housing.  The  above-mentioned  mech- 
anism  unit  21  is  supported  to  the  sub  chassis  28  via 
two  pairs  of  compression  coil  springs  29  and  two 
damping  mechanisms  30  provided  on  one  side  of  the 
sub  chassis  28  and  one  pair  of  compression  coil  20 
spring  29  and  one  damping  mechanism  30  on  the 
other  side  of  sub  chassis  28. 

FIG.  7  shows  more  in  detail  a  structure  of  the  sup- 
porting  portions  each  being  formed  of  the  compres- 
sion  coil  spring  29  and  the  damping  mechanism  30.  25 

As  shown  in  FIG.  7,  the  damping  mechanism  30 
comprises  a  rod  31  and  a  damper  body  34  made  of  a 
resilient  member  such  as  a  synthetic  rubber  or  the 
like  into  which  there  is  sealed  a  viscous  fluid  33  such 
as  a  silicon  oil  or  the  like.  The  rod  31  is  projected  from  30 
a  side  portion  of  the  chassis  22  of  the  mechanism  unit 
21  (one  side  is  a  side  plate  portion  22a  formed  by 
bending  the  end  portion  of  the  chassis  22  and  the 
other  side  is  a  leg  piece  portion  22b  vertically  erected 
on  the  chassis  22  as  shown  in  FIG.  6).  On  the  other  35 
hand,  the  damping  body  34  is  fixed  to  the  inner  sur- 
face  of  the  side  portion  of  the  sub  chassis  28  through 
a  fixed  mount  35,  and  the  top  of  the  rod  31  is  fitted 
into  an  engagement  concave  portion  34a  formed  at 
the  central  portion  of  the  damper  body  34.  40 

The  fixed  mount  35  is  attached  to  the  sub  chassis 
28  by  engaging  a  pair  of  hook-shaped  fixed  leg  por- 
tions  36a,  36b  protruded  from  the  fixed  mount  35  into 
groove  portions  37a,  37b  of  the  sub  chassis  28,  re- 
spectively.  45 

On  the  fixed  mount  35  is  formed  a  wall  portion  38 
that  surrounds  the  damper  body  34.  The  wall  portion 
38  is  elongated  to  the  height  sufficient  that  it  covers 
substantially  the  whole  surface  of  a  peripheral  wall 
portion  34b  of  the  damper  body  34  and  that  it  opposes  50 
the  top  portion  of  the  rod  31.  The  top  portion  of  the 
rod  31  is  fitted  into  the  inside  of  the  wall  portion  38. 
Thus,  the  wall  portion  38  can  prevent  the  damper 
body  34  from  being  buckled  by  the  vibration  in  the  lat- 
eral  direction  as  will  be  described  later  on.  55 

On  the  other  hand,  the  compression  coil  spring 
29  is  located  to  surround  the  rod  31  so  as  to  hold 
therein  the  rod  31  as  the  core  and  interposed  be- 

tween  the  chassis  22  and  the  fixed  mount  35  of  the 
sub  chassis  28  in  a  compressed  fashion.  A  vibration 
transmitted  from  the  outer  sub  chassis  28  to  the 
mechanism  unit  21  through  the  chassis  22  can  be 
damped  by  the  spring  force  of  the  compression  coil 
spring  29. 

When  a  vibration  in  the  lateral  direction,  i.e.,  in 
the  direction  in  which  the  damper  body  34  is  sheared 
is  applied  to  the  damper  mechanism  30,  the  viscous 
fluid  (oil)  33  within  the  damper  body  34  is  flowed  in 
accordance  with  the  movement  of  the  rod  31  (in  the 
direction  shown  by  an  arrow  A  in  FIG.  7),  thereby  ach- 
ieving  a  predetermined  damping  effect. 

At  that  time,  the  wall  portion  38  formed  on  the 
fixed  mount  35  can  prevent  the  damper  body  34  from 
being  buckled,  thereby  achieving  a  reliable  damping 
effect.  That  is  to  say,  if  there  is  not  provided  the  wall 
portion  38,  if  a  vibration  in  the  lateral  direction  is  ap- 
plied  to  a  small  damper  which  is  applied  to  the  port- 
able  disc  driving  apparatus  of  this  embodiment,  then 
when  the  rod  31  is  moved  in  the  arrow  Adirection,  the 
peripheral  wall  portion  34b  of  the  damper  body  34  is 
moved,  deformed  and  buckled  together  therewith  as 
compared  with  the  movement  of  the  viscous  fluid  33, 
thereby  deteriorating  the  damping  effect.  However, 
since  the  damper  body  34  is  prevented  from  being 
buckled  by  the  provision  of  wall  portion  38,  even  the 
small  damper  can  achieve  the  reliable  damping  ef- 
fect. 

Further,  since  the  wall  portion  38  is  provided  as 
an  assembly  part  independent  of  the  damper  body 
34,  the  value  of  the  resonance  frequency  fO  of  the 
damper  can  be  prevented  from  being  increased  and 
a  satisfactory  damping  characteristic  can  be  main- 
tained. 

Furthermore,  the  rod  31,  for  example,  is  project- 
ed  from  the  inner  surface  side  of  the  side  portion  of 
the  sub  chassis  28  and  the  damper  body  34  is  fixed 
to  the  side  portion  of  the  chassis  22  with  effects  sim- 
ilar  to  those  of  the  aforesaid  embodiments  being  ach- 
ieved. 

It  is  needless  to  say  that  the  present  invention  is 
not  limited  to  the  shock  absorbing  device  of  the  port- 
able  disc  driving  apparatus  and  may  be  applied  to  a 
variety  of  shock  absorbing  devices  of  various  elec- 
tronic  apparatus. 

Claims 

1.  A  shock  absorbing  device  comprising: 
a)  a  chassis  (1,22); 
b)  a  frame  (8,28)  surrounding  the  chassis 
(1,22);  and 
c)  a  plurality  of  supporting  means  for  resilient- 
ly  supporting  one  side  of  the  chassis  and  the 
opposing  other  side  of  the  chassis  (1,22)  to 
the  frame  (8,28),  wherein  the  supporting 
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means  each  comprise  a  rod  (5a,6a,7a,31),  a 
damper  (5,6,7,30)  formed  of  a  resilient  mem- 
ber  (5b,6b,7b,34)  and  having  an  engagement 
concave  portion  (5c,6c,7c,34a)  into  which  the 
rod  (5a,6a,7a,31)  is  fitted,  and  a  coil  spring  5 
(2,3,4,29)  surrounding  the  rod  and  being  dis- 
posed  between  the  chassis  (1,22)  and  the 
frame  (8,28)  under  compressed  state,  the  coil 
springs  (2,3,4,29)  having  spring  constants  of 
the  shearing  direction  respectively  set  in  re-  10 
sponse  to  the  direction  of  the  action  of  gravity 
on  the  chassis  (1,22),  and  being  disposed  at 
one  side  and  the  other  opposing  side  of  the 
chassis  (1,22)  so  that  the  compressing  direc- 
tions  of  the  coil  springs  (2,3,4,29)  are  op-  15 
posed  to  each  other. 

formed  of  a  resilient  member  and  into  which  a  vis- 
cous  fluid  is  sealed  and  said  damper  body  is  fixed 
to  the  inner  surface  side  of  said  frame  through  a 
mount. 

8.  A  shock  absorbing  device  according  to  claim  7, 
wherein  said  rod  is  projected  from  one  side  and 
the  other  side  of  said  chassis  and  a  top  thereof 
is  fitted  into  said  engagement  concave  portion  of 
said  damper. 

9.  A  shock  absorbing  device  according  to  claim  7, 
wherein  said  mount  includes  a  pair  of  leg  portions 
and  is  attached  to  said  chassis  by  engaging  the 
pair  of  leg  portions  into  groove  portions  formed 
through  said  chassis. 

A  shock  absorbing  device  according  to  claim  1  , 
wherein  each  of  the  dampers  includes  a  contain- 
er  into  which  a  viscous  fluid  is  sealed  and  each 
of  said  coil  springs  is  held  between  said  container 
and  said  chassis  so  as  to  hold  said  rod  as  a  shaft. 

A  shock  absorbing  device  according  to  claim  1  , 
wherein  said  chassis  has  at  least  a  pair  of  oppos- 
ing  side  surfaces  and  at  least  one  supporting 
means  or  more  are  respectively  disposed  be- 
tween  one  side  surface  of  said  chassis  and  an  in- 
ner  side  surface  of  said  frame  and  the  other  side 
surface  of  said  chassis  and  the  innerside  surface 
of  said  frame. 

10.  A  shock  absorbing  device  according  to  claim  7, 
wherein  said  mount  includes  a  wall  portion  cov- 

20  ering  a  peripheral  wall  portion  of  said  damper 
body  and  said  wall  portion  is  mounted  on  said 
mount  to  have  a  height  sufficient  so  that  said 
mount  opposes  said  rod  under  the  condition  that 
said  rod  is  fitted  into  said  engagement  concave 

25  portion  of  said  damper. 

11.  A  shock  absorbing  device  according  to  claim  1, 
wherein  said  chassis  has  a  disc  driving  mecha- 
nism  mounted  thereon. 

30 

4.  A  shock  absorbing  device  according  to  claim  3, 
wherein  said  coil  springs  are  respectively  attach- 
ed  between  said  chassis  and  said  frame  such  35 
that  a  total  loads  of  loads  applied  to  the  coil  spring 
disposed  on  one  side  surface  of  said  chassis  in 
the  compression  direction  and  a  total  load  of 
loads  applied  to  the  coil  springs  disposed  on  the 
other  side  surface  of  said  chassis  in  the  compres-  40 
sion  direction  become  substantially  equal  to  each 
other. 

5.  A  shock  absorbing  device  according  to  claim  4, 
wherein  said  coil  springs  are  respectively  attach-  45 
ed  between  the  chassis  and  the  frame  such  that 
respective  attaching  positions  to  said  chassis  and 
the  gravity  of  said  chassis  are  set  on  the  same 
plane. 

50 
6.  A  shock  absorbing  device  according  to  claim  3, 

wherein  said  coil  springs  have  constant  ratios  of 
gravities  applied  to  their  attaching  positions  to 
said  chassis  and  spring  constants  of  the  shearing 
direction  of  said  coil  springs.  55 

7.  A  shock  absorbing  device  according  to  claim  1  , 
wherein  said  damper  includes  a  damper  body 
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