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(54)  Bed  apparatus  

(57)  A  bed  apparatus  has  a  support  frame  (25)  and 
a  rotation  frame  (32)  having  a  one-end  side  and  other- 
end  side  supported  on  the  rotation  frame  (32)  in  a  width 
direction  so  that  one  of  these  end  sides  each  serving  as 
a  fulcrum  is  rotatably  supported.  The  rotation  frame  (32) 
is  rotationally  driven  by  a  rotation  link  mechanism  (40A) 
which  is  driven  by  a  first  drive  source  (37).  A  bed  plate 
structure  (61)  is  provided  on  the  rotation  frame  (32)  and 
comprises  a  middle  bed  plate  assembly  (62)  and  a  pair 
of  side  bed  plate  assemblies  (64)  provided  one  at  each 
side  of  the  middle  bed  plate  assembly  (62)  and  con- 
nected  to  be  rotatable  only  in  an  upward  direction.  The 

bed  plate  structure  (61)  is  driven  by  raising/lowering 
drive  means  (71)  having  a  second  drive  source  (73)  to 
allow  it  to  be  raised  and  lowered.  The  first  drive  source 
(37)  and  second  drive  source  (73)  are  inhibited  by 
mutual  drive  inhibiting  circuits  (105,  106)  from  being 
mutually  driven.  Before  the  rotation  driving  of  the  bed 
plate  structure  (61)  by  the  first  drive  source  (37),  the 
second  drive  source  (73)  is  driven  by  the  preferential 
return  circuit  (108)  to  allow  the  bed  plate  structure  (61) 
to  be  returned  back  to  a  not-raised  flat  state. 

FIG.   \ 
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Description 

The  present  invention  relates  to  a  bed  apparatus 
effective  to  prevent  development  of  any  bedsore  in  a 
bed  user  especially,  such  as  a  fed-ridden  ill  or  elderly  s 
person. 

The  patient,  being  unable  to  turn  in  a  bed  or  raise 
his  or  her  own  body,  has  to  be  kept  confined  to  the  fed 
for  a  prolonged  period  of  time.  The  bed  user,  continuing 
his  or  her  supine  position  over  a  prolonged  period,  has  10 
suffered  a  so-called  "bedsore"  and  experiences  greater 
pain  in  him  or  her.  In  order  to  prevent  such  bedsore,  the 
patient  has  to  properly  rotate  his  or  her  position  by  var- 
ying  a  bed  plate  in  a  width  direction.  Bed  apparatuses 
having  such  a  rotation  function  have  been  developed.  is 

Another  bed  apparatus  equipped  with  the  rais- 
ing/lowering  function  has  been  known.  In  this  bed  appa- 
ratus,  the  bed  plate  has  such  a  structure  as  to  allow  its 
portion  to  be  driven  in  a  freely  raising/lowering  manner, 
so  that  the  bed  user,  being  unable  to  raise  his  or  her  20 
torso  under  his  or  her  own,  can  eat  and  read  in  a  raised 
bed  plate  or  maintain  his  or  her  torso  comfortably  in  a 
raised  bed  plate.  In  recent  years,  a  bed  apparatus  has 
been  developed  which  has  both  the  rotation  function 
and  the  raising/lowering  function.  25 

The  bed  apparatus,  equipped  with  both  the  rotation 
function  and  the  raising/lowering  function,  usually 
includes  a  base  on  which  a  rest  frame  is  so  placed  as  to 
be  movable  in  an  up/drown  direction.  The  base  is  of 
such  a  type  that  a  support  frame  is  mounted  thereon  30 
and  that  a  rotation  frame  is  rotatably  mounted  on  the 
support  frame  with  a  bed  plate  structure  provided  on  the 
rotation  frame. 

The  bed  plate  structure  has  a  middle  bed  plate 
assembly  and  side  bed  plate  assemblies  provided  one  35 
at  each  side  of  the  middle  bed  plate  assembly  in  which 
case  these  bed  plate  assemblies  are  rotatable  only  in 
an  upward  direction.  The  respective  bed  plate  assem- 
blies  are  divided  into  a  plurality  of  bed  plates  each  hav- 
ing  a  predetermined  length  in  a  longitudinal  direction  40 
and  connected  to  be  rotatable. 

Of  the  plurality  of  bed  plates  in  the  middle  bed  plate 
assembly,  one  is  fixed  to  the  rotation  frame.  The  rotation 
frame  has  a  width  dimension  smaller  than  that  of  the 
bed  plate  structure.  Further,  the  support  frame  has  its  45 
width  dimension  set  to  be  greater  than  the  rotation 
frame  and  smaller  than  the  bed  plate  structure. 

The  support  frame  includes  a  rotation  drive  mecha- 
nism  for  rotationally  driving  the  rotation  frame  in  a  width 
direction  and  the  rotation  frame  has  a  raising/lowering  so 
drive  mechanism  to  allow  the  bed  plate  in  the  bed  plate 
structure  to  be  driven  in  a  raising/lowering  direction. 

When  the  rotation  frame  is  rotationally  driven  by  the 
rotation  drive  mechanism  in  a  width  direction,  the  bed 
plate  structure  is  driven  in  an  interlocking  relation.  At  ss 
that  time,  one  side  bed  plate  assembly  at  a  lower  side  in 
a  rotation  direction  abuts  against  the  upper  surface  of 
one  side  of  the  support  frame  and  rotated  upward,  so 
that  the  user  in  a  supine  position  can  be  prevented  from 

falling  on  the  bedside. 
In  the  bed  apparatus  thus  constructed,  the  bed 

plate  structure  bendably  rotating  in  a  width  direction 
cannot  be  raised  and  lowered  in  the  longitudinal  direc- 
tion,  while,  on  the  other  hand,  the  bed  plate  structure  in 
a  raising/lowering  state  cannot  be  rotated  in  the  width 
direction.  When  the  bed  plate  structure  in  one  of  the 
rotating  state  and  raising/lowering  state  is  driven  toward 
the  other  state,  an  undue  force  is  applied  to  the  bed 
plate  structure,  so  that  the  bed  plate  structure  and  drive 
mechanism  are  sometimes  caused  to  damage. 

In  that  case,  the  usual  practice  is  to  prevent  the  bed 
plate  structure  in  one  of  these  two  states  from  being 
driven  toward  the  other  state.  That  is,  whether  the  bed 
plate  structure  is  in  the  rotating  state  or  in  the  rais- 
ing/lowering  state  is  detected  by  a  corresponding  limit 
switch.  If  either  one  of  these  states  taken  by  the  bed 
plate  structure  is  detected  by  the  limit  switch,  then  a 
control  circuit  effects  such  control  as  to  prevent  the  bed 
plate  structure  from  being  driven  toward  the  other  state, 
that  is,  from  being  driven  in  both  these  states. 

That  is,  the  limit  switch  detects  whether  or  not  the 
middle  bed  plate  assembly  of  the  bed  plate  structure  is 
in  a  horizontal  state  (a  zero-rotation-angle  state)  and 
whether  or  not  the  raising/lowering  angle  of  the  respec- 
tive  bed  plates  is  set  at  a  zero  raising/lowering  angle. 

In  the  case  where  the  rotation  angle  of  the  middle 
bed  plate  and  raising/lowering  angle  of  the  respective 
bed  plates  are  detected  by  the  limit  switches,  a  detec- 
tion  error  sometimes  occurs  due  to  a  load  on  the  middle 
bed  plate  assembly  or  on  the  respective  bed  plates 
being  varied  through  the  movement  of  the  bed  user's 
body  weight. 

In  the  case  where  the  bed  plate  structure  in  the 
rotated  state  (inclined  state)  is  driven  in  a  horizontal 
direction,  if  the  bed  user's  body  weight  is  moved,  for 
example,  through  the  rolling  of  his  or  her  body  in  the  bed 
in  the  rotating  direction  of  the  bed  plate  structure,  then 
the  middle  bed  plate  assembly  is  bent,  so  that,  just 
before  the  middle  bed  plate  is  set  to  the  horizontal  state, 
the  limit  switch  is  sometimes  turned  ON  by  the  bent  mid- 
dle  bed  plate  assembly  to  stop  the  rotation  of  the  bed 
plate  structure. 

In  such  a  state,  if  the  bed  plate  structure  is  electri- 
cally  detected  by  the  limit  switch  as  being  horizontal,  it  is 
possible  to  set  the  bed  plate  structure  in  a  raised/low- 
ered  state.  If,  however,  there  arises  a  variation  in  a  dis- 
tribution  of  a  load  inflicted  by  the  user  on  the  middle  bed 
plate  assembly  due  to  the  raising/  lowering  of  the  bed 
plate  structure,  then  the  limit  switch,  being  turned  ON 
upon  rotation  of  the  bed  plate  structure,  is  sometimes 
rendered  OFF. 

Since,  in  this  case,  the  bed  plate  structure  is 
detected  as  being  not  only  in  a  raising  state  but  also  in 
the  rotating  state,  these  operations  are  immediately 
stopped  by  the  control  circuit,  that  is,  the  mutual  drive 
inhibiting  control  circuit.  Even  if,  thereafter,  the  rotation 
or  raising/lowering  operation  is  to  be  restarted,  the  bed 
plate  structure  is  detected  by  the  respective  limit 
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switch's  signals  as  both  in  a  rotating  state  and  in  the 
raising/lowering  state  and  the  bed  plate  structure  is 
moved  neither  to  a  rotating  state  nor  to  a  raising/lower- 
ing  state  under  the  control  circuit. 

The  present  invention  is  achieved  based  on  the 
above-mentioned  situations  and  it  is  accordingly  the 
object  of  the  present  invention  to  provide  a  bed  appara- 
tus  which,  even  if  a  bed  plate  structure  is  to  be  stopped 
both  in  a  rotating  state  and  in  a  raising  state,  enables  an 
intended  operation  to  be  performed  through  a  control 
circuit  without  involving  any  non-operation. 

In  one  preferred  embodiment  of  the  present  inven- 
tion  as  claimed  in  claim  1  ,  a  bed  apparatus  is  provided, 
characterized  in  that 

a  support  frame; 
a  rotation  frame  having  a  one-end  side  and  other- 
end  side  supported  on  the  support  frame  in  a  width 
direction  so  that  one  of  these  end  sides  each  serv- 
ing  as  a  fulcrum  is  rotatable  in  a  direction  in  which 
an  opposite-end  side  of  the  rotation  frame  is  raised; 
rotation  drive  means  having  a  rotation  link  mecha- 
nism  connected  to  the  rotation  frame  and  a  first 
drive  source  provided  on  the  support  frame  and 
adapted  to  drive  the  rotation  link  mechanism,  the 
rotation  drive  means  rotating  the  rotation  frame  by 
driving  the  rotation  link  mechanism  by  the  first  drive 
source; 
a  bed  plate  structure  having  a  middle  bed  plate 
assembly  and  a  pair  of  side  bed  plate  assemblies 
provided  one  at  each  side  of  the  middle  bed  plate 
assembly  and  connected  to  be  rotatable  only  in  an 
upward  direction,  the  middle  bed  plate  assembly 
and  side  bed  plate  assemblies  being  divided  into  a 
plurality  of  rotatably  connected  bed  plates  and  pro- 
vided  on  the  rotation  frame,  at  least  one  bed  plate 
of  the  middle  bed  plate  assembly  being  fixed  to  the 
rotation  frame  and  the  remaining  bed  plates  capa- 
ble  of  being  raised/lowered,  and  the  bed  plate 
structure  being  such  that,  with  the  rotation  driving  of 
the  rotation  frame,  one  of  these  side  plate  assem- 
blies  on  a  lower  side  in  the  rotation  direction  is  abut- 
ted  against  the  support  frame  to  allow  the  bed  plate 
structure  to  be  bent  upward; 
raising/lowering  drive  means  provided  on  the  rota- 
tion  frame  and  having  a  second  drive  source  for 
driving  a  portion  of  the  bed  plate  structure  to  be 
raised/lowered  in  a  longitudinal  direction;  and 
a  control  device  controlling  the  driving  of  the  first 
drive  source  of  the  rotation  drive  means  and  sec- 
ond  drive  source  of  the  raising/lowering  drive 
means,  wherein 

the  control  device  comprises: 

a  control  section  connected  to  receive  a  com- 
mand  signal  for  driving  the  respective  drive 
sources  and  generate  an  output  signal  based 
on  the  command  signal; 
mutual  drive  inhibiting  means  for  inhibiting  the 

first  drive  source  and  second  drive  source  from 
being  driven  together;  and 
preferential  return  means  operating  the  first 
drive  source  and  adapted  to  allow  the  second 

5  drive  source  to  be  operated  before  the  rotation 
driving  of  the  bed  plate  structure  and  the  bed 
plate  structure  to  be  returned  back  to  an  initial 
not-raised  state. 

10  This  invention  can  be  more  fully  understood  from 
the  following  detailed  description  when  taken  in  con- 
junction  with  the  accompanying  drawings,  in  which: 

FIG.  1  is  a  front  view  generally  showing  an  arrange- 
rs  ment  of  a  bed  apparatus  according  to  one  embodi- 

ment  of  the  present  invention; 
FIG.  2  is  a  plan  view,  partly  taken  away,  showing  a 
support  frame  in  the  bed  apparatus; 
FIG.  3  is  an  exploded,  perspective  view  showing  a 

20  base,  support  frame  and  rotation  frame; 
FIG.  4  is  an  explanative  view  showing  a  rest  frame 
of  the  bed  apparatus  when  it  is  raised; 
FIG.  5  is  an  exploded,  perspective  view  showing 
part  of  a  link  mechanism  of  a  rotation  drive  means 

25  in  the  bed  apparatus; 
FIG.  6  is  a  plan  view  showing  the  rotation  drive 
means  in  the  bed  apparatus; 
FIG.  7  is  a  side  view  showing  the  rotation  drive 
means; 

30  FIG.  8  is  a  front  view  showing  the  rotation  drive 
means  in  the  bed  apparatus; 
FIG.  9  is  an  enlarged,  front  view  showing  a  steady 
link  in  the  bed  apparatus; 
FIG.  1  0A  is  a  plan  view  as  viewed  from  a  lower  sur- 

35  face  side  of  a  bed  plate  structure  in  the  apparatus 
bed; 
FIG.  10B  is  an  enlarged,  cross-sectional  view, 
taken  along  line  XB-XB  in  FIG.  10A; 
FIG.  11  is  an  exploded,  perspective  view  diagram- 

40  matically  showing  a  whole  arrangement  in  the  bed 
apparatus; 
FIG.  1  2  is  a  block  diagram  showing  a  control  device 
in  the  bed  apparatus; 
FIG.  13A  is  an  arrangement  of  limit  switches  for 

45  detecting  a  rotating  state  of  the  bed  plate  structure; 
FIG.  13B  is  an  arrangement  of  the  limit  switches  for 
detecting  a  raised  state  of  the  bed  plate  structure; 
FIG.  14  is  a  flow  chart  for  explaining  a  portion  of  an 
operation  of  the  bed  apparatus;  and 

so  FIG.  15  is  a  flow  chart  for  explaining  a  portion  of  an 
operation  of  the  bed  apparatus. 

A  bed  apparatus  according  to  an  embodiment  of 
the  present  invention  will  be  explained  below  with  refer- 

55  ence  to  the  accompanying  drawings. 
A  bed  apparatus  as  shown  in  FIG.  1  includes  a 

base  1  of  a  rectangular  frame.  The  base  1  has  stopper- 
equipped  casters  2  at  four  corners  on  its  lower  surface. 
A  pair  of  brackets  3  are  provided  uprightly  in  those 
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opposed  side  positions  of  the  base  1  at  each  end  of  a 
longitudinal  direction  such  that  one  pair  of  brackets  3 
are  located  in  a  corresponding  relation  to  the  other  pair 
of  brackets  3  as  viewed  in  a  width  direction  as  shown  in 
FIG.  3.  A  pair  of  rotation  shafts  5  constituting  a  rais-  5 
ing/lowering  link  mechanism  4  are  rotatably  spanned  on 
each  pair  of  brackets  3.  A  pair  of  levers  6  are  fixed  at 
one  end  to  the  end  portions  of  the  respective  rotation 
shafts  5.  A  support  shaft  7  is  fixed  at  an  end  portion  to 
the  other  end  sides  of  the  levers  6  in  a  respective  pair.  A  w 
roller  8  is  rotatably  provided  on  each  extreme  end  of  the 
respective  support  shaft  7. 

A  first  arm  9  is  fixed  at  a  one-end  side  to  an  inter- 
mediate  portion  of  one  rotation  shaft  5  and  a  second 
arm  1  1  is  fixed  at  its  intermediate  portion  to  the  interme-  is 
diate  portion  of  the  other  rotation  shaft  5.  One  and  the 
other  end  of  an  interlocking  rod  12  are  pivotally 
mounted  on  the  other  end  of  the  first  arm  9  and  one 
downwardly  attending  end  of  the  second  arm  11, 
respectively.  A  raising/lowering  drive  mechanism  13  is  20 
provided  on  the  upper  surface  of  an  intermediate  por- 
tion  of  an  interlocking  rod  12.  The  raising/lowering  drive 
mechanism  13  comprises  a  drive  source  14  swingably 
mounted  on  the  interlocking  rod  12  and  a  drive  shaft  15 
driven  by  the  drive  source  1  4  in  back  and  forth  motion  25 
and  the  forward  end  of  the  drive  shaft  15  is  pivotally 
mounted  on  the  other  end  of  the  second  arm  1  1  . 

When  the  drive  shaft  15  is  driven  in  a  projecting 
direction  with  the  operation  of  the  raising/lowering  drive 
mechanism  13,  the  second  arm  1  1  is  rotated  in  a  coun-  30 
terclockwise  direction  as  indicated  by  an  arrow  a  in  FIG. 
1  in  interlock  with  the  one  rotation  shaft  5.  With  the  rota- 
tion  of  the  second  arm  1  1  ,  the  inter-locking  rod  12  is  sli- 
dably  moved  in  a  direction  as  indicated  by  an  arrow  b  in 
FIG.  1  to  allow  the  first  arm  9  to  he  rotated  in  a  counter-  35 
clockwise  direction  as  indicated  by  an  arrow  c  in  FIG.  1  . 

With  the  first  and  second  arms  9  and  1  1  so  rotated 
in  the  counterclockwise  direction,  the  respective  pair  of 
levers  6  connected  to  the  respective  arms  are  rotated 
from  a  lying-down  position  to  a  raising  position  as  40 
shown  in  FIG.  3. 

Rollers  8  at  both  the  ends  of  the  support  shafts  7 
connected  to  the  respective  levers  6  are  placed  in  Tolla- 
ble  contact  with  corresponding  u-cross-sectional  guide 
rails  22  provided  at  the  inner  surface  of  opposed  sides  45 
of  a  rectangular  rest  frame  21  .  With  the  paired  levers  6 
rotated  in  a  raising  direction,  the  rest  frame  21  is  raised 
through  the  rollers  8.  FIG.  1  1  shows  a  state  in  which  the 
rest  frame  21  is  raised  over  the  base  1  . 

In  order  to  prevent  the  raised  rest  frame  21  from  so 
being  freely  moved  along  a  longitudinal  direction 
through  the  contact  of  the  rollers  with  the  guide  rails, 
one  end  and  other  end  of  a  connection  link  23  are  rotat- 
ably  connected  to  the  rest  frame  21  and  lever  6  as 
shown  in  FIG.  3.  The  connection  link  23  inhibits  the  rest  ss 
frame  21  with  the  rolls  8  supported  in  the  guide  rails  22 
from  being  freely  moved  in  a  horizontal  direction.  The 
detaching  of  the  connection  link  23  enables  the  rest 
frame  21  to  be  detached  from  the  base  1  . 

With  A,  B  and  C  representing  a  rotation  support 
point,  a  longitudinal  midpoint  and  the  other  end  of  the 
lever  (the  roller-mount  side  end)  6,  respectively,  and  D 
representing  the  other  end  of  the  connection  link  23  as 
shown  in  FIG.  4,  the  lengths  AB,  BD,  BD  and  BC  are  set 
to  AB=BD  and  BD=BC.  In  consequence,  a  triangle 
defined  by  the  three  points  A,  B  and  D  and  that  defined 
by  the  three  points  B,  C  and  D  become  isosceles  trian- 
gles. 

If  the  points  A,  B,  C  and  D  are  shifted  to  points  A', 
B',  C  and  D'  as  indicated  by  a  phantom  line  in  FIG.  4  as 
in  the  case  where  the  rest  frame  21  is  moved  to  a  raised 
position,  then  an  angle  defined  by  the  three  points  A',  B' 
and  D'  and  that  defined  by  the  three  points  B',  C  and  D' 
become  isosceles  triangles. 

When  the  lever  6  is  rotated  from  the  lying-down 
position  toward  the  raised  direction,  the  respective  trian- 
gles  maintain  their  isosceles  triangle  and  the  other  end 
D  side  of  the  connection  link  23  is  raised  to  the  point  D' 
in  a  vertical  direction  as  indicated  by  an  arrow  V  in  FIG. 
4.  Further,  the  points  C  and  D,  while  maintaining  sub- 
stantially  the  same  height  in  a  horizontal  direction,  are 
upwardly  shifted  to  the  points  C  and  D'. 

As  a  result,  the  rest  frame  21  can  be  raised  and 
lowered  in  the  horizontal  state  without  involving  a  hori- 
zontal  slide  motion  and  hence  is  neither  tilted  nor  has  its 
longitudinal  end  abutted  against  a  wall  surface. 

A  rectangular  support  frame  25  larger  than  the  rest 
frame  21  is  detachably  fixed  to  the  upper  surface  of  the 
rest  frame  21.  The  support  frame  25  has  three  lateral 
rods  26  provided  along  the  width  direction  and  longitudi- 
nal  rods  28  mounted  by  connection  members  27  on 
both  the  ends  of  the  respective  lateral  rods  as  shown  in 
FIGS.  2  and  3.  An  abutting  plate  28a  made  of  a  resin  is 
provided  on  the  upper  surface  of  the  longitudinal  area  of 
the  respective  longitudinal  rod  28. 

A  pair  of  receiving  members  29  are  uprightly  pro- 
vided  on  the  opposed  end  portions  of  the  pair  of  lateral 
rods  26  which  in  turn  are  each  provided  on  both  the  lon- 
gitudinal  end  portions  of  the  support  frame  25.  The 
receiving  member  29  has  arcuate  recess  29a  one 
opened  at  its  top  side  and  one  at  its  inside  surface  side. 

A  rotation  frame  32  is  provided  relative  to  and 
between  the  pair  of  longitudinal  rods  28  of  the  support 
fame  25.  A  pair  of  support  rollers  33  are  rotatably 
mounted  one  at  each  end  face  of  the  respective  longitu- 
dinal  section  of  the  rotation  frame  32.  The  respective 
support  roller  33  is  engaged  with  the  associated  recess 
29a  in  the  receiving  member  29. 

A  connection  bracket  30  is  provided  on  end  por- 
tions  of  each  of  the  pair  of  longitudinal  rods  28  of  the 
support  frame  25  such  that  the  connection  bracket  30 
depends  from  its  fixed  upper  end  portion.  The  lower  end 
portion  of  the  respective  connection  bracket  30  is 
detachably  mounted  at  each  of  four  corners  of  the  rest 
frame  21  as  shown  in  FIG.  1.  The  support  frame  25  is 
moved  in  interlock  with  the  up/down  motion  of  the  rest 
frame  21  . 

A  pair  of  mounting  rods  34  are  spanned  between 

4 



7 EP  0  813  853  A2 8 

the  pair  of  lateral  rods  26  one  at  one  longitudinal  end 
portion  and  one  at  the  intermediate  portion  of  the  sup- 
port  frame  25  as  shown  in  FIGS.  2,  3  and  6.  An  auxiliary 
lateral  rod  26a  is  spanned  between  the  intermediate 
portions  of  the  mounting  rods  34  in  a  parallel  relation  to  5 
the  lateral  rod  26.  A  rotation  drive  means  35  is  provided 
relative  to  these  rod  members  26,  26a  and  34  to  allow 
the  rotation  frame  32  to  be  rotated  in  a  right/left  direc- 
tion. 

The  rotation  drive  means  35  is  so  constructed  as  10 
shown  in  FIGS.  5  to  8.  A  bracket  36  is  provided  at  the 
lower  surface  side  of  the  one-side  mounting  rod  34  as 
shown  in  FIG.  6  and  a  drive  source  37  has  its  one  end 
pivotally  mounted  on  a  bracket  36.  The  drive  source  37 
comprises  a  motor  38a,  a  screw  shaft  38b  rotated  15 
through  the  rotation  of  the  motor  38a,  and  a  movable 
body  38c  movable  along  the  screw  shaft  38b. 

A  pair  of  first  links  39  of  an  L  shape  are  pivotably 
mounted  at  one  end  to  the  movable  body  38c  to  provide 
a  link  mechanism  40A  as  shown  in  FIG.  5.  The  first  link  20 
39  is  fixed  at  the  other  end  to  a  support  shaft  41  .  The 
support  shaft  41  is  rotatably  spanned  on  brackets  40 
which  are  mounted  upright  on  the  one-side  lateral  rod 
26  and  auxiliary  lateral  rod  26a  as  shown  in  FIGS.  5  and 
6.  25 

One  end  portion  of  the  support  shaft  41  is  projected 
from  the  one-side  bracket  40  toward  the  other-side  lat- 
eral  rod  26  side.  One  end  of  a  second  link  42,  which  is 
straight,  is  fixed  to  the  projecting  end  of  the  support 
shaft  41  .  An  interlocking  pin  43  is  provided  on  the  other  30 
end  of  the  second  link  42  and  projected  there.  The  inter- 
locking  pin  43  is  slidably  engaged  with  elongated  holes 
44a  and  45a  extending  from  one  end  side  to  an  interme- 
diate  area  side  of  the  third  and  fourth  links  44  and  45, 
respectively,  and  cannot  be  slipped  out  of  these  elon-  35 
gated  holes. 

One  end  side  of  the  connection  pin  46  is  pivotally 
mounted  on  the  other  end  side  of  the  third  and  fourth 
links  44  and  45  as  shown  in  FIG.  5.  One-end  sides  of 
connection  links  47a,  47b  and  one  side  faces  of  retain-  40 
ing  members  49,  49  are  pivotally  mounted  on  the  con- 
nection  pins  46,  46  with  the  retaining  members  49,  49 
fixed  to  both  end  portions  of  a  steady  link  48.  The  other- 
end  sides  of  the  connection  links  47a,  47b  are  pivotally 
mounted  on  both  end  portions  of  the  rotation  frame  32  45 
in  a  width  direction  on  one  longitudinal  end  of  the  rota- 
tion  frame  32. 

The  other-end  sides  of  the  connection  links  47a, 
47b  and  support  rollers  33,  33  on  both  the  ends  of  the 
rotation  frame  32  are  mounted  on  the  rotation  frame  32  so 
by  means  of  an  associated  pin  51  as  shown  in  FIGS.  6 
and  7  (see  47b). 

Substantially  L-shaped  steady  grooves  50  are  pro- 
vided,  as  engaging  means,  on  the  other  side  faces  of 
the  retaining  members  49  and  opened  at  one-end  face  55 
side  and  lower  end  face  side  situated  inside  in  the  width 
direction  of  the  support  frame  25.  An  engaging  pin  52 
serving  as  a  engaging  body  is  projected  from  the  other- 
side  lateral  rod  26  toward  the  auxiliary  lateral  rod  26a 

and  slidably  engaged  with  the  steady  groove  50  of  the 
retaining  member  49  as  shown  in  FIGS.  7  and  9.  As 
shown  in  FIG.  9,  a  distance  L1  between  the  engaging 
pins  52  is  made  somewhat  greater  than  a  distance 
between  those  open  ends  of  the  pair  of  steady  grooves 
50  but  made  smaller  than  a  distance  L2  between  the 
extreme  ends  of  the  steady  groove  50. 

With  the  rotation  frame  32  in  a  horizontal  state,  the 
paired  engaging  pins  52  are  engaged  with  the  associ- 
ated  steady  grooves  50  of  the  retaining  members  49  so 
that  the  rotation  frame  32  is  held  in  a  steady  state  with- 
out  being  shaken  in  a  right/left  direction.  That  is,  since 
the  rotation  frame  32  is  rotatably  supported  by  a  link 
mechanism  40,  it  is  unavoidable  that,  when  the  link 
mechanism  40A  is  not  in  a  driven  state,  that  is,  the  rota- 
tion  frame  32  is  in  the  horizontal  state,  shaking  occurs  in 
the  rotation  direction  due  to  a  play  at  the  respective  link. 

When,  however,  the  rotation  frame  32  is  in  the  hori- 
zontal  state,  the  paired  engaging  pins  52  are  engaged 
with  the  associated  steady  grooves  50  of  the  retaining 
members  49  and  the  rotation  frame  32  is  prevented 
from  being  shaken  in  the  right/left  direction. 

When,  in  FIG.  8,  the  movable  body  38c  of  the  drive 
source  37  is  driven  in  a  direction  of  an  arrow  A,  the  first 
link  39  is  rotated  in  a  direction  of  an  arrow  B  and,  in  this 
case,  it  is  done  in  interlock  with  the  second  link  42,  the 
interlocking  pin  43  provided  at  the  other-end  side  of  the 
second  link  42  is  engaged  with  the  upper  end  of  the 
elongated  hole  45a  of  the  fourth  link  45  to  allow  the  link 
45  to  be  rotated  in  a  raised  direction  of  an  arrow  D  in 
FIG.  8  and,  at  the  same  time,  the  interlocking  pin  43  is 
slidably  moved  along  the  elongated  hole  44a  in  the  third 
link  44a. 

When  the  fourth  link  45  starts  its  rotation,  the 
steady  link  48  is  also  moved  in  slide  motion  in  the  hori- 
zontal  direction  as  indicated  by  an  arrow  C.  As  a  result, 
the  steady  groove  50  of  the  one  side  retaining  member 
49  situated  on  the  upper  end  side  of  the  fourth  ring  45  is 
allowed  to  be  disengaged  from  the  one  side  engaging 
pin  52  and  the  other  side  engaging  pin  52  is  relatively 
moved  in  slide  motion  toward  the  extreme  end  side  of 
the  steady  groove  50  of  the  other  side  retaining  member 
49. 

When  this  occurs,  the  steady  link  49  is  brought  to  a 
state  of  rotation  with  the  other  side  engaging  pin  52  as 
a  fulcrum  so  that  the  steady  link  48  is  rotated  in  interlock 
with  the  fourth  link  45. 

With  the  rotation  of  the  steady  link  48,  the  rotation 
frame  32  is  moved  in  interlock  motion  through  the  con- 
nection  links  47a,  47b  as  indicated  by  a  phantom  line  in 
FIG.  8,  that  is,  the  rotation  frame  32  has  its  other-end 
side  raised  over  the  support  frame  25  with  the  support 
rollers  33,  that  is,  rollers  33  supported  in  the  associated 
recesses  29a  of  the  receiving  members  29  on  the  one- 
end  side  of  the  rotation  frame  32  in  a  width  direction,  as 
their  fulcrums. 

When,  with  the  rotation  frame  32  in  a  tilted  state, 
the  first  links  39  are  rotated  in  a  direction  reverse  to  the 
arrow  B  to  drive  the  movable  body  38c  of  the  drive 
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source  37  in  a  direction  reverse  to  the  arrow  A,  the  rota- 
tion  frame  32  and  steady  link  48  are  rotated  toward  a 
lying-down  direction.  With  the  steady  link  48  is  lowered 
to  a  substantially  horizontal  state  to  allow  the  one  side 
engaging  pin  52  to  abut  against  the  opened  lower  face  5 
50a  (FIG.  9)  of  the  steady  groove  50  of  the  retaining 
member  49.  With  further  driving  of  the  first  links  39  from 
that  state,  the  interlocking  pin  43  is  upwardly  moved  in 
slide  motion  into  abutting  contact  with  the  extreme  end 
of  the  elongated  hole  44a  in  the  third  link  44  to  push  the  w 
third  link  44  in  a  direction  of  an  arrow  E  in  FIG.  8.  As  a 
result,  the  steady  link  48  slides  in  a  horizontal  direction 
reverse  to  the  arrow  C  to  allow  the  one  side  engaging 
pin  52  to  be  brought  back  into  engagement  with  the 
steady  groove  50  of  one  side  retaining  member  49.  That  75 
is,  the  rotation  frame  32  is  held  in  a  horizontal  state  with- 
out  being  shaken  in  the  right/left  direction. 

If,  from  this  state,  the  movable  body  38c  of  the  drive 
source  39  is  driven  in  an  opposite  direction,  that  is,  in  a 
direction  reverse  to  the  arrow  A,  the  third  link  44  is  20 
upwardly  moved  in  a  raised  direction  and  the  rotation 
frame  32  can  be  rotated  with  its  width-direction  other- 
end  side  as  a  fulcrum. 

A  bed  plate  structure  61  is  disposed  on  the  upper 
side  of  the  support  frame  25  and  rotation  frame  32.  The  25 
bed  plate  structure  61  comprises,  as  shown  in  FIGS. 
10A  and  10B,  a  middle  bed  plate  assembly  62  having  a 
size  substantially  corresponding  to  that  of  the  rotation 
frame  32  and  a  pair  of  side  bed  plate  assemblies  64 
connected,  by  hinges  63  as  will  be  set  out  below,  to  both  30 
sides  of  the  middle  bed  plate  assembly  such  that  these 
side  bed  plate  assemblies  64  can  be  rotated  only  in  the 
raised  direction. 

The  respective  bed  plate  assemblies  62  and  64  are 
provided  in  plural  members,  that  is,  as  first  to  fourth  bed  35 
plates  62a  to  62d  and  64a  to  64d,  respectively,  in  the 
present  embodiment.  The  bed  plates  of  the  respective 
bed  plate  assemblies  62  and  64  are  placed  over  four 
mounting  frames  65a  to  65d  sequentially  connected  in  a 
rotatable  manner.  The  respective  bed  plates  62a  to  62d  40 
of  the  middle  bed  plate  assembly  62  are  fixed  to  the 
mounting  frames  65a  to  65d.  The  floor  plates  62a  to  62d 
of  the  side  bed  plate  assembly  62  are  place  over  the 
mounting  frames  65a  to  65d  to  allow  them  to  be  rotated 
upwardly.  45 

Of  the  respective  bed  plates,  only  the  bed  plates 
62b  of  the  middle  floor  plate  assembly  62  is  detachably 
fixed  to  the  rotation  frame  32  and  the  other  bed  plates 
are  simply  place  over  the  rotation  frame  32. 

As  shown  in  FIG.  10B,  the  respective  bed  plates  so 
62a  to  62d  and  64a  to  64d  are  provided  as  an  integral 
structure  by  blow-molding  the  middle  bed  plate  assem- 
bly  62  and  paired  side  bed  plate  assemblies  64  with  a 
synthetic  resin.  The  middle  bed  plate  assembly  62  and 
paired  side  bed  plate  assemblies  64  are  formed  as  a  55 
hollow  structure  having  a  predetermined  thickness.  The 
top  ends  of  the  middle  bed  plates  and  those  of  the  side 
bed  plates  as  viewed  in  their  thickness  direction  are 
connected,  as  an  integral  structure,  by  thinned  areas 
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serving  as  hinges  63. 
The  side  bed  plate  assemblies  64  can  be  rotated 

relative  to  the  middle  bed  plate  assembly  62  in  a  raised 
direction  as  indicated  by  a  phantom  line  in  FIG.  10B  and 
the  rotation  of  the  side  bed  plates  in  a  down  direction  is 
restricted  by  the  the  abutting  contact  of  the  side  bed 
plate  ends  with  the  adjacent  ends  of  the  middle  bed 
plates. 

A  plurality  of  air  ports  66  are  provided  at  the  respec- 
tive  bed  plates  of  the  middle  and  side  bed  plate  assem- 
blies  at  the  time  of  blow  molding  to  penetrate  through 
their  thickness.  By  doing  so,  the  bed  plate  structure  61 
allows  air  to  pass  through  the  air  ports  in  the  thickness 
direction. 

The  bed  plates  62a  to  62d  and  64a  to  64d  are 
formed  of  two  kinds  of  molding  units  differing  in  their 
size.  A  pair  of  juxtaposed  molding  units  are  placed  at 
each  longitudinal  ends  of  the  bed  plate  structure  and 
two  molding  units  of  different  size  are  placed  between 
one  pair  of  juxtaposed  molding  units  at  one  end  and  the 
other  pair  of  juxtaposed  molding  units  on  the  other  end 
of  the  bed  plate  structure. 

When  the  rotation  frame  32  is  rotated  by  the  rota- 
tion  drive  means  35  and,  at  this  time,  it  is  done  in  inter- 
lock  with  the  middle  bed  plate  assembly  62  in  the  bed 
plate  structure  61  ,  the  one  side  bed  plate  64  situated  on 
the  "raised"  side  is  maintained  on  the  same  plane  as  the 
middle  a  bed  plate  assembly  62  while  the  other  side  bed 
plate  assembly  64  situated  on  the  lower  end  side  is 
abutted  against  the  abutting  plate  28a  provided  on  the 
side  area  of  the  support  frame  25  so  that  the  upward 
bending  is  made  at  a  predetermined  angle  while  pre- 
venting  the  downward  rotation. 

By  doing  so,  a  user  lying  on  the  bed  plate  structure 
61  has  his  or  her  body  position  moved  or  raised  in  a 
right/left  direction  by  the  rotation  of  the  middle  bed  plate 
assembly  62  in  the  right/left  direction  at  which  time  the 
lying  user  is  prevented  from  dropping  out  of  the  bed 
plate  structure  61  by  the  bending  of  the  side  bed  plate 
assembly  toward  the  upper  side  of  the  middle  bed  plate 
assembly  62. 

For  the  support  frame  25,  rollers,  not  shown,  may 
be  employed  in  place  of  the  abutting  plates  28a  in  which 
case  bending  is  achieved  by  the  abutting  of  the  side  bed 
plate  assembly  64  against  the  rollers. 

A  raising/lowering  motion  drive  mechanism  71  is 
provided  at  the  intermediate  portion  of  the  length  of  the 
rotation  frame  32  to  raise  and  lower  the  bed  plates  62a, 
and  64a  of  the  bed  plate  assemblies  62  and  64  in  the 
bed  plate  structure  61  as  shown  in  FIG.  3.  The  drive 
mechanism  71  comprises  a  box  72  incorporating  a  built- 
in  power  transmission  mechanism,  not  shown,  a  pair  of 
drive  sources  73  provided  one  at  each  of  side  surfaces 
of  the  box  72,  a  first  rotation  shaft  74  provided  on  one 
end  portion  of  the  box  72  in  a  manner  to  extend  through 
the  opposed  side  portions  of  the  box  and  adapted  to  be 
rotated  by  one  of  the  paired  drive  sources  73  and  a  sec- 
ond  rotation  shaft  75  provided  on  the  other  end  portion 
of  the  box  72  and  extend  through  the  opposed  side  por- 
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tion  of  the  box  72.  Both  the  ends  of  each  of  the  first  and 
second  rotation  shafts  74  and  75  are  rotatably  sup- 
ported  by  associated  brackets  76. 

First  push-up  arms  77  are  fixed  at  one  end  to  both 
the  end  portions  of  the  first  rotation  shaft  74  and  second  s 
push-up  arms  78  are  fixed  at  one  end  to  both  the  end 
portions  of  the  second  rotation  shaft  75.  The  other  end 
portions  of  each  of  the  push-up  arms  77  and  78  are 
rotatably  mounted  on  associated  roller  79. 

The  rollers  79  on  the  first  push-up  arms  77  are  to 
placed  in  rolling  contact  with  the  mounting  frame  65a 
mounted  on  the  bed  plate  62a  of  the  middle  bed  plate 
assembly  62  as  shown  in  FIG.  10A  and  the  rollers  79  on 
the  second  push-up  arms  78  placed  in  rolling  contact 
with  the  mounting  frame  65c  of  the  third  bed  plate  62c  of  ts 
the  middle  bed  plate  assembly  62. 

When,  with  the  roller  79  placed  in  rolling  contact 
with  the  mounting  frames  65a  and  65c,  the  first  rotation 
shaft  74  is  rotated  to  allow  the  first  push-up  arms  77  to 
be  rotated  in  the  raised  direction,  the  first  bed  plate  62a  20 
of  the  middle  bed  plate  assembly  62  is  moved  up  in  the 
"raised"  direction  and,  in  this  case,  it  is  done  in  interlock 
with  the  first  bed  plate  64a  of  the  side  bed  plate  assem- 
bly  64. 

When  the  second  rotation  shaft  75  is  rotated  to  25 
allow  the  second  push-up  arms  78  to  be  rotated  in  a 
"raised"  direction,  the  third  bed  plate  62c  of  the  middle 
bed  plate  assembly  62  is  rotated  in  a  "raised"  direction 
and  it  is  done  in  interlock  with  the  fourth  bed  plate  62d 
and  bending  is  achieved  in  an  upwardly  convex  dogleg-  30 
like  manner.  With  the  rotations  of  the  third  and  fourth 
bed  plates  62c  and  62d  of  the  middle  bed  plate  assem- 
bly  62,  the  corresponding  bed  plates  64c  and  64d  of  the 
side  bed  plate  assemblies  64  are  also  moved  in  inter- 
locking  manner.  35 

The  rotation  drive  means  35  and  raising/lowering 
drive  means  71  are  driven  by  a  control  device  101  as 
shown  in  FIG.  12.  The  control  device  101  has  a  control 
section  102  comprised  of  a  CPU.  A  remote  controller 
1  03  is  connected  to  the  control  section  1  02.  A  command  40 
signal  for  driving  the  drive  means  35  and  drive  means 
71  is  input  to  the  control  section  102  by  the  remote  con- 
troller  103.  A  display  unit  104  is  connected  to  the  control 
section  102  and  the  command  signal  selected  by  the 
remote  controller  103  can  be  displayed,  in  graphics  45 
form,  on  the  display  unit  104. 

The  remote  controller  103  can  select  an  automatic 
operation  and  manual  operation  upon  the  rotation 
motion  of  the  bed  plate  structure  61  and  set  the  rotation 
motion  angle,  rotation  motion  cycle,  etc.,  of  the  rotation  so 
operation. 

The  control  section  102  delivers  a  rotation  signal 
and  back-raising  signal  from  the  control  section  102.  A 
first  mutual  drive  inhibiting  circuit  105  is  provided  in  the 
control  section  102  to  inhibit  the  simultaneous  output-  55 
ting  of  both  the  rotation  motion  signal  and  back-raising 
signal. 

The  rotation  motion  signal  and  back-raising  signal 
delivered  from  the  control  section  102,  being  input  to  a 

second  mutual  drive  inhibiting  circuit  106  provided  out- 
side  the  control  section  102,  are  output  to  a  drive  circuit 
section  1  07.  That  is,  even  in  the  case  where  both  the 
rotation  motion  signal  and  back-raising  signal  are  simul- 
taneously  to  be  output  due  to  an  operation  error  caused 
by  noise,  etc.,  in  the  control  section  102  in  spite  of  the 
presence  of  the  first  mutual  drive  inhibiting  circuit  105  in 
the  control  section  102,  these  two  signals  are  not  simul- 
taneously  output  to  the  drive  circuit  section  107  due  to 
the  presence  of  the  second  mutual  drive  inhibiting  cir- 
cuit  106. 

The  drive  circuit  section  1  07  outputs  a  drive  signal 
for  driving  the  drive  source  37  of  the  rotation  drive 
means  35  and  a  drive  signal  for  driving  the  pair  of  drive 
sources  73  of  the  raising/lowering  motion  drive  means 
71.  By  doing  so,  it  is  possible  to  effect  the  rotation 
motion  drive  and  raising/lowering  motion  drive  of  the 
bed  plate  structure  61  . 

The  control  section  102  includes  a  preferential 
return  circuit  108  for  allowing  the  bed  plate  structure  61 
to  be  driven  from  a  raised  state  preferentially  to  a  lying- 
down  state  in  advance  of  the  rotation  motion  drive  and 
raising/lowering  drive  motion  of  the  bed  plate  structure 
61.  A  return  signal  from  the  preferential  return  circuit 
108  is  input  to  the  drive  circuit  section  107.  A  drive  sig- 
nal  is  output  from  the  drive  circuit  section  1  07  to  cause 
the  bed  plate  structure  61  to  be  driven  in  a  direction 
toward  a  lying-down  position.  By  doing  so,  the  bed  plate 
structure  61  causes  the  bed  plate  structure  61  to  be 
driven  in  the  lying-down  direction  by  the  drive  source  73 
of  the  drive  means  71  . 

An  initial  state  (horizontal  state)  at  a  time  of  rotating 
the  bed  plate  structure  61  and  initial  state  (flat  state)  at 
a  time  of  raising/lowering  the  bed  plate  structure  61  are 
detected  as  shown  in  models  in  FIGS.  13A  and  13B. 
That  is,  the  former  initial  state  is  detected  by  first  and 
second  limit  switches  111  and  112  provided  on  both 
width-direction  ends  at  the  lower  surface  of  the  middle 
bed  plate  assembly  62  of  the  bed  plate  structure  61  . 
That  is,  with  the  bed  plate  structure  61  in  a  not-rotated 
horizontal  state,  the  first  and  second  limit  switches  1  1  1 
and  1  1  2  are  pushed  down  by  the  rotation  frame  32,  that 
is,  the  rotation  frame  supporting  the  middle  bed  plate 
assembly  62,  and  placed  in  an  ON  state.  With  the  bed 
plate  structure  61  in  the  latter  state  (flat  state),  any  one 
of  these  limit  switches  is  turned  ON  and  the  other  limit 
switch  OFF. 

The  initial  state  at  a  time  of  raising/lowering  the  bed 
plate  structure  61  is  detected  by  third  and  fourth  limit 
switches  113  and  114,  that  is,  the  third  limit  switch  113 
turned  ON  by  being  pushed  by  the  first  push-up  arm  77 
for  raising/lowering  the  first  bed  plate  62a  when  the  first 
bed  plate  62a  is  in  the  horizontal  sate  and  the  fourth 
limit  switch  1  14  turned  ON  by  being  pushed  by  the  sec- 
ond  push-up  arm  78  for  raising/lowering  the  third  bed 
plate  62c  when  the  third  bed  plate  62c  is  in  the  horizon- 
tal  state.  That  is,  when  the  first  bed  plate  62a  or  the  third 
bed  plate  62c  is  raised  from  the  flat  state,  the  third  or  the 
fourth  limit  switch  is  placed  in  the  OFF  state. 

7 
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The  detection  signals  from  the  first  to  fourth  limit 
switches  111  to  114  are  input  to  the  first  mutual  drive 
inhibiting  circuit  106. 

That  is,  when  any  of  the  respective  limit  switches 
detects  any  one  of  the  rotating  state  and  raising  state  of 
the  bed  plate  structure  61,  the  first  and  second  mutual 
drive  inhibiting  circuits  105  and  106  inhibit  the  rotation 
signal  or  the  back-raising  signal  from  being  input  to  the 
drive  circuit  section  1  07,  so  that  the  bed  plate  structure 
61  is  driven  in  the  other  state.  Further,  if  the  bed  plate 
structure  61  is  to  be  placed  both  in  the  rotating  state  and 
in  the  raising  state,  it  is  driven  neither  in  a  rotating  state 
nor  in  the  raising  state. 

The  operation  of  the  bed  apparatus  thus  arrange 
will  be  explained  below. 

The  bed  plate  structure  61  provided  over  the  sup- 
port  frame  25  allows  three  operations:  an  up/down 
motion,  a  rolling  motion  in  the  width  direction  and  a  par- 
tial  raising/lowering  bed  motion. 

For  the  up/down  motion,  the  raising/lowering  drive 
mechanism  13  is  operated,  driving  the  drive  shaft  15  in 
a  projected  direction.  As  a  result,  the  levers  6  are  raised 
from  the  lying-down  state  through  the  pair  of  rotation 
shafts  5  connected  at  both  the  end  portions  to  the  levers 
6  so  that  the  rest  frame  21  can  be  raised  with  the  rota- 
tion  of  the  levers  6. 

Since  the  rotation  frame  32  with  the  bed  plate  struc- 
ture  32  placed  thereon  is  provided  over  the  upper  side 
of  the  rest  frame  21  with  the  support  frame  25  inter- 
posed,  these  are  raised  as  one  unit.  In  the  case  where 
any  action  has  to  be  given  to  a  lying  patient  on  the  bed 
plate  structure  61  for  beside  care  or  medical  examina- 
tion,  the  height  level  of  the  bed  plate  structure  can  read- 
ily  be  adjusted.  Further,  when  the  patient  has  to  climb 
into  or  out  of  the  bed  plate  structure  61  ,  the  bed  plate 
structure  61  can  be  made  adequately  low  so  that  he  or 
she  can  readily  be  get  into  or  out  of  the  bed  plate  struc- 
ture. 

In  order  to  rotate  the  bed  plate  structure  61,  the 
drive  source  37  of  the  rotation  drive  means  35  is  oper- 
ated  to  drive  the  link  mechanism  40A.  The  link  mecha- 
nism  40A  enables  the  third  link  44  or  fourth  link  45  to  be 
driven  in  the  raised  direction  in  accordance  with  the 
direction  in  which  the  movable  body  38c  of  the  drive 
source  37  is  operated. 

With  the  fourth  link  45  driven  in  the  raised  direction, 
the  rotation  frame  32  has  its  width-direction  other-end 
side  raised  with  the  roller  51,  that  is,  the  roller  engaged 
with  the  recess  29a  of  the  receiving  member  29  on  the 
width-direction  one-end  side,  as  a  fulcrum. 

When  the  rotation  frame  32  has  its  other-end  side 
raised  with  the  width-direction  one-end  side  as  a  ful- 
crum,  the  bed  plate  structure  61  is  operated  in  an  inter- 
locking  manner.  That  is,  the  bed  plate  structure  61  has 
its  middle  bed  plate  assembly's  other-end  side  is  raised 
with  the  width-direction  one-end  side  as  a  fulcrum  as 
indicated  by  a  phantom  line  in  FIG.  8.  As  a  result,  the 
one  side  bed  plate  assembly  64  connected  to  the  width- 
direction  one-end  side  of  the  bed  plate  structure  has  its 

lower  surface  abutted  against  the  abutting  plate  28a  of 
the  support  frame  25  so  that  the  one  side  bed  plate 
assembly  is  bent  upwardly.  On  the  other  hand,  the  side 
bed  plate  assembly  64  connected  to  the  other-end  side 

5  of  the  bed  plate  structure  is  interlockingly  moved  in  the 
same  plane  as  that  of  the  middle  bed  plate  assembly 
62. 

If  the  drive  source  37  is  so  operated  as  to  drive  the 
third  link  44  in  the  raised  direction,  the  rotation  frame  32 

10  can  be  rotated  in  a  direction  reverse  to  that  set  out 
above. 

If,  therefore,  the  direction  in  which  the  movable 
body  38c  is  driven  by  the  drive  source  37  is  varied,  for 
example,  for  each  predetermined  time,  then  the  middle 

15  bed  plate  assembly  62  of  the  bed  plate  structure  61  can 
be  rotated  by  the  rotation  frame  23  in  an  alternate 
right/left  motion. 

In  the  case  where  the  middle  bed  plate  assembly 
62  is  rotated,  for  each  predetermined  time,  in  an  alter- 

20  nate  right/left  motion,  any  user  lying  on  the  bed  plate 
structure  61  can  experience  his  or  her  body  position 
change  in  the  right/left  direction.  Any  user  needing  a 
long-term  confinement  in  bed,  such  as  an  ill  or  an  eld- 
erly  person,  can  prevent  an  onset  of  a  bedsore.  Further, 

25  the  side  bed  plate  assembly  64  connected  to  the  width- 
direction  one-end  side,  that  is,  the  base  end  side,  of  the 
rotating  middle  bed  plate  assembly  62  is  bent  upwardly 
to  provide  an  upwardly  convex  surface  so  that  the  user 
is  prevented  from  dropping  out  of  the  bed  plate  structure 

30  when  he  or  she  experiences  any  body  position  change 
in  the  right  or  left  direction. 

In  the  case  where  the  user  lying  on  the  bed  plate 
structure  61  thus  experience  his  or  her  body  position 
change,  the  middle  bed  plate  assembly  62  has  the 

35  other-end  side  driven  in  the  raised  direction  with  the 
width-direction  one-end  side  as  a  fulcrum.  For  this  rea- 
son,  the  width-direction  one-end  side,  that  is,  the  lower 
end  side,  of  the  rotating  middle  bed  plate  assembly  62 
is  not  displaced  to  a  height  level  substantially  lower  than 

40  any  support  height  level  of  the  bed  plate  structure  61 
and  the  middle  bed  plate  assembly  62  can  be  rotated  in 
such  a  manner.  Even  if  the  support  height  of  the  bed 
plate  structure  61  is  made  enough  low,  the  user  can 
experience  his  or  her  body  position  change  by  rotating 

45  the  middle  bed  plate  assembly  62  in  the  right/left  direc- 
tion. 

In  the  case  where  the  user  experiences  his  or  her 
body  position  change  with  the  middle  bed  plate  assem- 
bly  62  rotated  in  the  right  or  in  the  left  direction,  if  the 

so  support  height  of  the  bed  plate  structure  is  great,  the 
bed  occupant  feels  discomport  or  ill  at  ease  and  it  is  bet- 
ter,  therefore,  to  achieve  the  body  position  change  in  a 
low  position. 

If  the  support  height  of  the  bed  plate  structure  is 
55  made  enough  low,  the  user,  such  as  an  ill  or  an  elderly 

person  in  particular,  can  readily  get  into  and  out  of  the 
bed  plate  structure  61  without  the  help  of  any  attendant 
or  caretaker. 

With  the  bed  plate  structure  61  is  in  a  horizontal 
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position,  the  paired  engaging  pins  52  on  the  support 
frame  25  engage  with  the  associated  steady  grooves  50 
at  the  retaining  member  49  provided  on  the  rotation 
frame  32  side  so  that  the  rotation  frame  32  is  prevented 
from  being  shaken  in  the  right/left  direction.  5 

If  the  bed  apparatus  is  used  with  the  rotation  frame 
assembly  23  in  the  horizontal  state,  then  the  bed  user 
never  will  suffer  any  discomfort  which  would  other  wise 
been  involved  due  to  the  shaking  of  the  bed  frame  struc- 
ture  61  in  the  right/left  direction.  That  is,  even  if  the  rota-  10 
tion  frame  32  is  so  structured  as  to  be  rotated  by  the  link 
mechanism  40a,  the  rotation  frame  23  can  be  prevented 
from  being  shaken. 

Further,  the  engaging  pins  52  are  automatically 
brought  into  and  out  of  engagement  with  the  associated  15 
steady  grooves  50  through  the  operation  of  the  link 
mechanism  40A.  For  this  reason,  no  specific  extra  oper- 
ation  is  necessary  and  the  bed  apparatus  is  easier  in 
operation  and  very  advantageous. 

In  order  to  achieve  a  "back-raising  operation  of  the  20 
bed  plate  structure  61  ,  the  raising/lowering  motion  drive 
mechanism  71  is  operated  with  the  bed  plate  structure 
61  in  the  horizontal  position.  That  is,  the  paired  drive 
source  73  is  operated  to  enable  the  first  and  second 
rotation  shafts  74  and  75  to  be  rotated  at  which  time  the  25 
push-up  arms  77  and  78  are  moved  in  an  inter-locking 
manner. 

With  the  first  push-up  arm  77  driven  in  the  raised 
direction,  the  first  bed  plate  62a  of  the  middle  bed  plate 
assembly  62  is  raised  as  indicated  by  the  phantom  line  30 
in  FIG.  1  and  the  first  bed  plates  64a  of  the  paired  side 
bed  plate  assemblies  64  are  moved  interlockingly  so 
that  the  bed  user  can  have  his  or  her  upper  body  half 
moved  to  a  raised  position.  With  the  second  push-up 
arms  78  driven  in  the  raised  direction,  the  third  bed  plate  35 
62c  of  the  middle  bed  plate  assembly  62  is  rotated  with 
one  end  connected  to  the  second  bed  plate  62b  acting 
as  a  fulcrum,  that  is,  rotated  at  the  other  end  side  in  a 
raised  direction  so  that  the  fourth  bed  plate  62d  con- 
nected  to  the  other-end  side  of  the  third  bed  plate  is  40 
raised  on  its  one-end  side. 

That  is,  the  third  bed  plate  62c  and  fourth  bed  plate 
62d  are  bent  in  an  upwardly  convex,  substantially  dog- 
leg-like  manner  and  the  third  and  fourth  bed  plates  64c 
and  64d  of  the  paired  side  bed  plates  64  are  moved  in  45 
an  interlocking  manner.  The  user,  having  his  or  her 
upper  body  half  raised,  is  held  in  an  upwardly  leg-bent 
position  by  the  third  bed  plates  62c  and  64c  and  fourth 
bed  plates  62d  and  64d  so  that  he  or  she  can  be  held  in 
upper  half  body-raised  position  comfortably  and  at  so 
ease. 

Further,  since  the  rest  frame  21,  support  frame  25 
and  bed  plate  structure  61  are  detachable  from  the  base 
1  ,  these  component  parts  can  readily  be  carried  by  the 
user's  hand  on  transportation,  etc.  55 

With  reference  to  a  flow  chart  in  FIGS.  14  and  15, 
explanation  will  be  given  below  about  the  control  under 
which  the  bed  plate  61  is  driven  in  rotation  motion  and 
in  raising/lowering  motion.  With  the  power  supply  of  the 

control  device  101  ON  as  shown  in  FIG.  14,  an  auto- 
matic  or  manual  operation  is  selected  after  a  ready 
mode  (step  S1). 

Where  the  automatic  operation  is  selected,  it  is 
determined  whether  the  bed  plate  structure  61  is  placed 
in  the  lying-down  (flat)  state  or  in  the  raising  state  as 
shown  at  step  S2  in  FIG.  14.  If  the  bed  plate  structure  is 
not  placed  in  the  lying-down  state,  it  is  driven  preferen- 
tially  in  the  lying-down  direction  as  shown  in  step  S3. 
That  is,  the  preferential  return  circuit  108  in  the  control 
section  1  02  outputs  a  return  signal  to  the  drive  circuit 
section  107  and,  by  the  return  signal,  the  drive  source 
73  of  the  drive  means  71  drives  the  bed  plate  structure 
61  preferentially  in  a  lying-down  direction. 

Then,  it  is  decided  whether  or  not,  at  step  S4,  the 
bed  plate  structure  61  is  in  the  rotating  state  and,  if  it  is 
in  the  rotating  state,  the  rotation  angle  of  the  bed  plate 
structure  61  is  returned  back  to  a  zero  angle  state  in 
step  S5.  That  is,  a  rotation  signal  is  output  from  the  con- 
trol  section  1  02  and  the  drive  source  37  of  the  rotation 
drive  means  35  drives  the  bed  plate  structure  61  to  set 
the  latter  to  a  zero  rotation  angle. 

If  the  bed  plate  structure  61  is  to  be  placed  in  the 
raising  state  and  in  the  rotating  state,  the  first  mutual 
drive  inhibiting  circuit  105  in  the  control  section  102  and 
second  mutual  drive  inhibiting  circuit  106  outside  the 
control  circuit  102  inhibit  the  bed  plate  61  from  being 
driven  either  in  the  raising/lowering  state  or  in  the  rotat- 
ing  state. 

Since,  however,  the  control  section  102  includes 
the  preferential  return  circuit  108,  even  if  the  first  to 
fourth  limit  switches  1  1  1  to  1  14  for  detecting  the  rotating 
state  and  raising/lowering  state  of  the  bed  plate  struc- 
ture  61  detect  the  rotating  state  and  raising  state  of  the 
bed  plate  structure  61  ,  the  bed  plate  structure  is  driven 
preferentially  from  the  raised  state  to  the  initial  laying- 
down  state  by  the  return  signal  from  the  preferential 
return  circuit  108. 

Therefore,  there  is  no  possibility  that,  even  if  the 
bed  plate  structure  61  is  to  be  placed  both  in  the  rotating 
state  and  in  the  raising  state,  the  bed  plate  structure  61 
will  not  be  able  to  be  driven. 

When,  at  step  S5,  the  bed  plate  structure  61  is 
returned  back  to  both  the  flat  and  horizontal  state,  an 
automatic  operation  is  done  in  an  initially  set  automatic 
operation  mode  at  step  S5.  That  is,  in  order  to  prevent 
the  onset  of  a  bedsore  in  the  bed  user,  the  bed  plate 
structure  61  is  driven  in  rotation  motion  at  an  initially  set 
rotation  angle  and  rotation  cycle. 

When  the  automatic  operation  is  ended  as  shown  in 
step  S7,  it  is  decided  whether  or  not  the  bed  plate  struc- 
ture  61  is  in  the  rotating  state  at  a  step  S8  and,  if  the  bed 
plate  structure  61  is  in  the  rotating  state,  the  bed  plate 
structure  61  is  driven  to  the  flat  state  at  step  S9.  Then  it 
is  decided  whether  or  not  the  bed  plate  structure  61  is  in 
the  lying-down  (flat)  state  at  step  S10.  If  the  bed  plate 
structure  61  is  in  the  not  flat  (raised)  state,  it  is  driven  in 
the  lying-down  position  as  shown  in  step  S1  1  and  the 
automatic  operation  cycle  is  ended. 

9 
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If,  on  the  other  hand,  the  manual  operation  is 
selected  at  step  S1  ,  four  kinds  of  operations  as  shown  in 
FIG.  15  can  be  selected  by  push  buttons  on  the  remote 
controller  103. 

That  is,  in  the  case  where  the  bed  plate  structure  61 
is  set  in  the  lying  down  state  from  the  raised  state  as  a 
first  manual  operation  shown  in  step  S12,  the  bed  plate 
structure  61  is  caused  to  be  driven  preferentially  in  the 
laying  down  direction.  This  is  shown  in  step  S13.  Then  it 
is  decided  whether  or  not  the  bed  plate  structure  61  is  in 
the  lying  down  (flat)  position  and,  if  YES,  that  operation 
is  ended. 

In  the  case  where,  as  the  second  manual  operation 
as  shown  in  step  S15,  the  bed  plate  structure  61  is  set 
from  the  rotated  state  back  to  a  horizontal  state,  it  is 
caused  to  be  driven  preferentially  in  the  lying  down 
direction  as  shown  at  step  S1  6  by  a  corresponding  com- 
mand  signal  from  the  preferential  return  circuit  108. 

At  step  S17,  it  is  decided  whether  or  not  the  bed 
plate  structure  61  is  set  in  the  lying  down  (flat)  state  and, 
if  it  is  confirmed  as  being  flat,  the  bed  plate  structure  61 
is  driven  in  the  horizontal  direction  by  the  drive  source 
37  of  the  rotation  drive  means  35  as  shown  in  S18.  At 
step  S19,  it  is  decided  whether  or  not  the  bed  plate 
structure  61  be  set  in  a  horizontal  state.  If  YES,  a  sec- 
ond  manual  operation  is  ended. 

In  the  case  where,  as  a  third  manual  operation,  the 
bed  plate  structure  61  is  driven  from  its  flat  state  toward 
a  raised  direction  as  shown  in  step  S20,  it  is  driven  by  a 
corresponding  command  signal  toward  the  horizontal 
state  as  shown  in  step  S21.  It  is  decided,  at  step  22, 
whether  or  not  the  bed  plate  structure  61  is  set  horizon- 
tal  and,  if  YES,  the  bed  plate  structure  61  is  driven  in  a 
raised  direction  at  step  23. 

In  the  case  where,  as  the  fourth  manual  operation, 
the  bed  plate  structure  61  is  rotated  as  shown  in  step 
S24,  it  is  caused  to  be  driven,  by  the  preferential  return 
circuit  108,  preferentially  toward  the  lying  down  (flat) 
position  as  shown  in  step  S25.  It  is  decided,  at  step  S26, 
whether  or  not  the  bed  plate  structure  61  be  set  in  the 
flat  position.  If  YES,  the  rotation  operation  of  the  bed 
plate  structure  61  is  started  as  shown  in  step  S27. 

Step  28  corresponds  to  a  manual  operation  stop 
command  whereby,  as  shown  in  step  S29,  the  manually 
operated  bed  plate  structure  61  can  be  stopped  at  a 
predetermined  raising  angle  or  a  rotation  angle. 

When  a  predetermined  operation  command  is 
issued  even  in  the  manual  operation,  it  is  performed 
after  the  bed  plate  structure  61  is  driven  by  the  preferen- 
tial  return  circuit  108  preferentially  toward  the  lying 
down  direction. 

Even  if,  therefore,  the  bed  plate  structure  61  is  to  be 
set  forth  in  the  raising  state  and  in  the  rotating  state 
under  the  control  circuit,  the  bed  plate  structure  61  is 
driven  from  the  raised  state,  by  the  preferential  return 
circuit  108,  preferentially  toward  the  lying  down  state 
even  in  the  presence  of  the  first  and  second  mutual 
drive  inhibiting  circuits  105  and  106. 

By  doing  so,  the  raised  state  of  the  bed  plate  struc- 

ture  61  is  released  and  the  driving  of  the  bed  plate 
structure  61  is  inhibited  by  the  first  and  second  mutual 
drive  inhibiting  circuits  105  and  106  under  the  control 
circuit.  It  is,  therefore,  possible  to  effect  the  raising  oper- 

5  ation  and  rotating  operation  of  the  bed  plate  structure 
61. 

Further,  the  first  mutual  drive  inhibiting  circuit  105  is 
provided  in  the  control  section  102  and  the  second 
mutual  drive  inhibiting  circuit  106  is  provided  outside  the 

10  control  section  1  02.  For  this  reason,  even  if  either  one  of 
these  two  mutual  drive  inhibiting  circuits  are  errone- 
ously  operated,  the  other  mutual  drive  inhibiting  circuit 
serves  as  a  back-up  circuit  so  that  the  bed  plate  struc- 
ture  61  ,  being  in  a  raising  state,  can  be  positively  pre- 

15  vented  from  being  driven  in  a  rotating  state. 
In  particular,  the  first  mutual  drive  inhibiting  circuit 

1  05  in  the  control  section  1  02  has  a  risk  of  being  erro- 
neously  operated  due  to  noise  generated  in  the  control 
section  102.  It  is,  however,  possible  to,  even  under  the 

20  operation  error  of  the  first  mutual  drive  inhibiting  circuit 
105,  positively  prevent  the  raising  bed  plate  structure  61 
from  being  rotated  by  the  second  mutual  drive  inhibiting 
circuit  106. 

The  present  invention  is  not  restricted  to  the  above- 
25  mentioned  embodiment  and  can  be  variously  changed 

or  modified  without  departing  from  the  spirit  and  scope 
of  the  present  invention.  Although  the  mutual  drive 
inhibiting  circuits  are  provided  one  inside  and  one  out- 
side  the  control  section,  for  example,  it  may  be  provided 

30  on  either  one  of  these  sides. 

Claims 

1  .  A  bed  apparatus  characterized  in  that 
35 

a  support  frame  (25); 
a  rotation  frame  (32)  having  a  one-end  side 
and  other-end  side  supported  on  the  support 
frame  in  a  width  direction  so  that  one  of  these 

40  end  sides  each  serving  as  a  fulcrum  is  rotata- 
ble  in  a  direction  in  which  an  opposite-end  side 
of  the  rotation  frame  (25)  is  raised; 
rotation  drive  means  (35)  having  a  rotation  link 
mechanism  (40A)  connected  to  the  rotation 

45  frame  (25)  and  a  first  drive  source  (37)  pro- 
vided  on  the  support  frame  (25)  and  adapted  to 
drive  the  rotation  link  mechanism  (40A),  the 
rotation  drive  means  (35)  rotating  the  rotation 
frame  (32)  by  driving  the  rotation  link  mecha- 

50  nism  (40A)  by  the  first  drive  source  (37); 
a  bed  plate  structure  (61)  having  a  middle  bed 
plate  assembly  (62)  and  a  pair  of  side  bed  plate 
assemblies  (64)  provided  one  at  each  side  of 
the  middle  bed  plate  assembly  and  connected 

55  to  be  rotatable  only  in  an  upward  direction,  the 
middle  bed  plate  assembly  (62)  and  side  bed 
plate  assemblies  (64)  being  divided  into  a  plu- 
rality  of  rotatably  connected  bed  plates  (62a  to 
62d,  64a  to  60d)  and  provided  on  the  rotation 

10 
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frame  (32),  at  least  one  bed  plate  (62b)  of  the 
middle  bed  plate  assembly  (62)  being  fixed  to 
the  rotation  frame  (32)  and  the  remaining  bed 
plates  capable  of  being  raised/lowered,  and  the 
bed  plate  structure  being  such  that,  with  the  5 
rotation  driving  of  the  rotation  frame  (32),  one 
of  these  side  plate  assemblies  (64)  on  a  lower 
side  in  the  rotation  direction  is  abutted  against 
the  support  frame  (25)  to  allow  the  bed  plate 
structure  to  be  bent  upward;  w 
raising/lowering  drive  means  (71)  provided  on 
the  rotation  frame  (32)  and  having  a  second 
drive  source  (73)  for  driving  a  portion  of  the  bed 
plate  structure  (61)  to  be  raised/lowered  in  a 
longitudinal  direction;  and  15 
a  control  device  (101)  controlling  the  driving  of 
the  first  drive  source  (37)  of  the  rotation  drive 
means  (35)  and  second  drive  source  (73)  of  the 
raising/lowering  drive  means  (71),  wherein 

the  control  device  (101)  comprises:  20 

a  control  section  (102)  connected  to 
receive  a  command  signal  for  driving  the 
respective  drive  sources  (37,  73)  and  gen- 
erate  an  output  signal  based  on  the  com-  25 
mand  signal; 
mutual  drive  inhibiting  means  (105,  106) 
for  inhibiting  the  first  drive  source  (37)  and 
second  drive  source  (73)  from  being  driven 
together;  and  30 
preferential  return  means  (108)  operating 
the  first  drive  source  (37)  and  adapted  to 
allow  the  second  drive  source  (73)  to  be 
operated  before  the  rotation  driving  of  the 
bed  plate  structure  (61)  and  the  bed  plate  35 
structure  (61)  to  be  returned  back  to  an  ini- 
tial  not-raised  state. 

2.  A  bed  apparatus  according  to  claim  1  ,  character- 
ized  in  that  the  mutual  drive  inhibiting  means  (105,  40 
106)  is  provided  inside  and  outside  of  the  control 
section  (102). 

3.  A  bed  apparatus  according  to  claim  1  ,  character- 
ized  in  that  the  rotation  frame  (32)  includes  retain-  45 
ing  means  for  inhibiting  the  rotation  frame  (32)  from 
being  rotated  in  a  rotated  in  a  rotating  direction 
when  the  rotation  link  mechanism  (40A)  is  not 
driven  by  the  first  drive  source  (37). 

50 
4.  A  bed  apparatus  according  to  claim  3,  character- 

ized  in  that  the  retaining  means  comprises: 

a  steady  link  (48)  connected  at  both  end  por- 
tions  to  the  link  mechanism  (40A)  and,  when  55 
the  link  mechanism  (40A)  is  driven,  moving  in  a 
longitudinal  direction  so  that,  with  the  one  end 
side  situated  at  a  rear  end  side  in  that  longitudi- 
nal  direction  serving  as  a  fulcrum,  the  other 

end  side  is  rotated  in  a  raising  direction; 
a  pair  of  retaining  members  (49)  having  a 
retaining  groove  opened  at  a  one-end  face  side 
and  at  a  lower-end  face  side  and  provided  at 
respective  longitudinal  end  portions  of  the 
steady  link  (48)  with  those  one-end  face  sides 
of  the  respective  grooves  situated  in  an 
opposed  relation;  and 
a  pair  of  engaging  means  provided  on  the  sup- 
port  frame  (25)  and  engaged  with  the  retaining 
grooves  (50)  to  prevent  the  rotation  frame  (32) 
from  being  rotated  in  a  width  direction  and, 
when  the  steady  link  (48)  is  moved  by  the  rota- 
tion  link  mechanism  (40A)  in  the  longitudinal 
direction,  disengaged  from  the  one-side  steady 
groove  (50)  situated  on  a  forward  end  side  in 
the  moving  direction. 

5.  A  bed  apparatus  according  to  claim  1  ,  character- 
ized  in  that  the  bed  plate  structure  (61)  is  molded 
from  a  synthetic  resin. 

6.  A  bed  apparatus  according  to  claim  5,  character- 
ized  in  that  the  bed  plate  structure  (61)  is  blow- 
molded  from  the  synthetic  resin  to  provide  a  hollow 
bed  plate  structure. 

7.  A  bed  apparatus  according  to  claim  6,  character- 
ized  in  that  the  bed  plate  structure  (61)  has  air  ports 
as  through  holes  in  a  thickness  direction. 

8.  A  bed  apparatus  according  to  claim  6,  character- 
ized  in  that  the  middle  plate  assembly  and  side  bed 
assemblies  of  the  bed  plate  structure  (61)  are  rotat- 
ably  coupled  together  by  thin-wall  portions  (63) 
simultaneously  formed  at  a  time  of  forming  the  bed 
plate  structure  (63). 

9.  A  bed  apparatus  according  to  claim  1  ,  character- 
ized  in  that  the  rotation  frame  (32)  has  a  pair  of 
rotatable  support  rollers  (33)  at  each  longitudinal 
end  portion  at  a  predetermined  interval  in  a  width 
direction  and  the  support  frame  (25)  has  a  pair  of 
support  receivers  (29)  having  an  open  recess  (29a) 
at  an  upper  end  face  where  the  corresponding  sup- 
port  roller  (25)  is  supported  in  an  engaged  manner. 

10.  A  bed  apparatus  according  to  claim  1,  character- 
ized  in  that  the  support  frame  (25)  is  provided  on  a 
rest  frame  (21),  the  rest  frame  (21)  being  provided 
on  a  base  (1)  in  such  a  state  as  to  be  driven  up  and 
down  by  a  raising/lowering  drive  mechanism  (13). 

11.  A  bed  apparatus  according  to  claim  10,  character- 
ized  in  that  the  raising/lowering  drive  mechanism 
(13)  comprises  a  raising/lowering  link  mechanism 
(4)  for  raising  and  lowering  the  rest  frame  (21)  in  a 
horizontal  state  without  sliding  in  a  horizontal  direc- 
tion  and  a  drive  source  (14)  for  operating  the  rais- 

11 
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ing/lowering  link  mechanism  (4). 

1  2.  A  bed  apparatus  according  to  claim  1  1  ,  character- 
ized  in  that  the  raising/lowering  link  mechanism  (4) 
comprises  rotation  shafts  (5)  rotatably  provided  on  s 
the  base  (1)  and  rotatably  driven  by  the  drive 
source  (14),  a  lever  having  an  one-end  side  pivota- 
bly  mounted  on  the  rotation  shaft  (5)  and  having  a 
roller  (8)  at  an  other-end  side,  the  roller  (8)  movably 
engaged  with  a  corresponding  rail  (22)  provided  on  w 
the  rest  frame  (21),  a  connection  link  (23)  set  to  a 
length  corresponding  to  one  half  the  lever  (6)  and 
having  one  end  pivoted  at  a  longitudinal  midpoint  of 
the  lever  and  the  other  end  pivoted  to  the  rest  frame 
(21).  15 
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