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Reclining  seat  back  assembly  for  a  wheelchair. 

©  A  reclining  seat  back  assembly  for  a  wheelchair 
includes  a  frame  member  having  a  pair  of  side  posts 
pivotally  connected  to  the  wheelchair  chassis.  Each 
side  post  has  a  rearwardly  extending  handle  at  its 
upper  end.  A  pair  of  extendable  struts  each  include 
a  hollow  outer  strut  member  pivotally  connected  to 
the  chassis  and  an  inner  strut  member  pivotally 
connected  to  one  of  the  side  posts  and  received  in 
the  outer  strut  member.  The  struts  contract  as  the 
seat  back  is  pivoted  toward  a  reclined  position  and 
extend  as  the  seat  back  is  pivoted  toward  an  upright 
position.  Mounted  on  each  outer  strut  member  is  a 
locking  mechanism  that  includes  an  engaging  mem- 
ber  having  a  first  engaging  surface  with  a  profile 
complementary  to  a  second  engaging  surface  on  the 

jug  lower  end  of  the  inner  strut  member.  A  spring  biases 
^each   engaging  member  into  engagement  with  its 

.respective  inner  strut  member.  The  engaging  merri- 
ly  bers  are  released  from  the  inner  strut  members  by 
lf>  actuating  levers  mounted  on  the  side  posts  imme- 
^diately  beneath  the  handles.  The  actuating  levers  are 
q   connected  to  the  engaging  members  by  Bowden 
^   cable  assemblies.  In  addition,  the  seat  back  is  urged 
q   toward  the  upright  position  by  a  pair  of  spring-loaded 

link  assemblies  each  having  a  lower  end  pivotally 
™;  connected  to  the  wheelchair  chassis  and  an  upper 

end  pivotally  connected  to  a  lever  arm  extending 
from  the  lower  end  of  a  side  post. 

FIG.2 
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RECLINING  SEAT  BACK  ASSEMBLY  FOR  A  WHEELCHAIR 

The  present  invention  relates  to  wheelchairs.  In 
particular,  the  present  invention  relates  to  wheel- 
chairs  having  reclinable  seat  backs.- 

As  is  well  known  in  the  art,  the  comfort  of  a 
person  using  a  wheelchair  often  can  be  enhanced 
by  adjusting  the  angle  of  the  wheelchair's  seat 
back,  consequently,  many  arrangements  have  been 
proposed  and  employed  to  provide  a  wheelchair 
with  a  reclining  seat  back. 

in  a  typical  construction,  the  seat  back  panel  is 
supported  by  a  pair  of  side  posts  pivotally  con- 
nected  to  the  wheelchair  chassis  proximate  the  rear 
edge  of  the  seat  bottom.  A  telescoping  strut  is 
connected  between  the  upper  end  of  each  side 
post  and  a  point  on  the  chassis.  The  struts  elon- 
gate  as  the  seat  back  is  moved  toward  an  upright 
position  and  contract  as  the  seat  back  is  reclined. 

In  one  seat  back  arrangement  presently  in  use, 
each  strut  comprises  a  tubular  lower  member  pivot- 
ally  connected  to  the  chassis  below  and  behind  the 
seat  bottom  and  a  rod-shaped  upper  member  piv- 
otally  connected  to  one  of  the  side  posts  and 
received  in  the  lower  member.  The  handles  for  the 
wheelchair  are  fixed  to  the  upper  ends  of  the  upper 
strut  members,  which  are  rotatable  about  the  strut 
axes  The  outer  surface  of  the  upper  strut  member 
received  in  the  lower  strut  member  has  a  longitudi- 
nally  extending  flat  formed  therein  and  includes 
threads  formed  over  the  remainder  of  its  circum- 
ference.  These  threads  mesh  with  a  threaded  en- 
gagement  member  brazed  on  the  lower  strut  mem- 
ber  to  lock  the  seat  back  in  a  desired  angular 
position  relative  to  the  seat  bottom.  When  the 
wheelchair  attendant  rotates  the  handles  outwardly, 
the  threads  of  the  upper  members  disengage  from 
the  engagement  members  of  the  lower  members, 
and  the  attendant  can  elongate  or  contract  the 
struts  to  adjust  the  inclination  of  the  seat  back. 

Although  the  above-described  reclining  wheel- 
chair  design  has  met  with  commercial  success,  it 
can  be  unwieldy  when  the  attendant  attempts  to 
adjust  the  position  of  the  seat  back  while  the 
wheelchair  is  occupied,  particularly  when  occupied 
by  a  heavy  patient.  Releasing  the  engagement 
between  the  upper  and  lower  strut  members  re- 
quires  the  attendant  to  support  the  weight  of  the 
patient  during  adjustment,  when  the  attendant 
rotates  the  two  handles  outwardly  to  unlock  the 
seat  back,  however,  he  or  she  typically  exerts  a 
downward  force  on  the  seat  back  just  as  it  is 
released.  Quick  reflexes  and  considerable  strength 
often  are  required  to  prevent  the  seat  back  from 
snapping  to  the  reclined  position  while  occupied. 

The  present  invention  is  intended  to  provide  a 
wheelchair  with  a  reclining  seat  back  that  can  be 

adjusted  easily  while  the  wheelchair  is  occupied. 
The  present  invention  also  is  intended  to  pro- 

vide  a  reclining  seat  back  with  a  release  mecha- 
nism  actuated  in  a  manner  that  will  naturally  resist 

s  sudden  downward  movement  of  the  seat  back. 
Additional  advantages  of  the  present  invention 

will  be  set  forth  in  part  in  the  description  that 
follows,  and  in  part  will  be  obvious  from  that  de- 
scription  or  can  be  learned  by  practice  of  the 

w  invention.  The  advantages  of  the  invention  can  be 
realized  and  obtained  by  the  apparatus  particularly 
pointed  out  in  the  appended  claims. 

The  present  invention  seeks  to  overcome  the 
problems  of  prior  art  reclining  wheelchairs  by  pro- 

75  viding  in  its  preferred  embodiments  a  spring  sup- 
port  mechanism  that  urges  the  seat  back  toward  an 
upright  position  and  by  providing  a  Bowden  cable 
release  mechanism  that  can  be  operated  by  pulling 
up  on  actuating  levers  while  gripping  the  wheel- 

20  chair  handles. 
To  overcome  the  problems  of  the  prior  art 

wheelchairs  having  reclining  seat  backs,  and  in 
accordance  with  the  purpose  of  the  invention,  as 
embodied  and  broadly  described  herein,  the  reclin- 

25  ing  seat  back  assembly  of  this  invention  is  for  a 
wheelchair  having  a  chassis  supporting  a  generally 
horizontal  seat  bottom  and  comprises  a  frame 
member  pivotable  relative  to  the  seat  bottom 
through  a  range  of  angles,  an  extendable  strut 

30  including  a  hollow  outer  strut  member  and  an  inner 
strut  member,  and  means  for  releasably  locking  the 
frame  member  at  a  desired  angle  relative  to  the 
seat  bottom.  The  frame  member  has  a  proximal 
end  and  a  distal  end,  the  proximal  end  being 

35  pivotally  connected  to  the  chassis  proximate  the 
seat  bottom.  The  outer  strut  member  has  an  open 
first  end  and  a  second  end,  and  the  inner  strut 
member  has  a  first  end  and  a  second  end  received 
within  the  outer  strut  member  through  the  first  end 

40  of  the  outer  strut  member.  One  of  the  second  end 
of  the  outer  strut  member  and  the  first  end  of  the 
inner  strut  member  is  pivotally  connected  \o  the 
chassis.  The  other  of  the  second  end  of  the  outer 
strut  member  and  the  first  end  of  the  inner  strut 

45  member  is  pivotally  connected  to  the  frame  mem- 
ber  at  the  distal  end  thereof.  The  inner  strut  mem- 
ber  slides  relative  to  the  outer  strut  member  when 
the  frame  member  is  pivoted  relative  to  the  seat 
bottom.  The  inner  strut  member  has  adjacent  the 

50  lower  end  thereof  a  first  engaging  surface  with  a 
toothed  profile.  The  locking  means  includes  an 
engaging  member  movably  mounted  on  the  outer 
strut  member,  and  the  engaging  member  includes 
a  second  engaging  surface  having  a  profile  com- 
plementary  to  the  first  engaging  surface  of  the 
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FIG.  5  is  a  cross-sectional  view  of  the  lock- 
ing  means  of  the  present  invention  taken  along  line 
V-V  of  FIG.  4; 

FIG.  6  is  a  cross-sectional  view  of  the  lock- 
5  ing  means  of  the  present  invention  taken  along  line 

VI-VI  of  FIG.  5; 
FIG.  7  is  front  view  of  the  spring  housing  and 

engaging  member  of  the  locking  means  of  the 
present  invention;  and 

70  FIGS.  8  and  9  are  partial  cross-sectional 
views  of  two  alternative  embodiments  of  the  means 
of  the  present  invention  for  urging  the  frame  mem- 
ber  to  pivot  toward  the  upright  position. 

inner  strut  member.  The  locking  means  also  in- 
cludes  means  for  biasing  the  second  engaging 
surface  of  the  engaging  member  into  engagement 
with  the  -first  engaging  surface  of  the  inner  strut 
member  to  prevent  movement  of  the-  inner  strut 
member  relative  to  the  outer  strut  member.  The 
locking  means  further  includes  actuating  means 
mounted  on  the  frame  member  at  the  distal  end 
thereof  and  means  for  linking  the  actuating  means 
to  the  engaging  member  so  that  movement  of  the 
actuating  means  moves  the  engaging  member 
against  the  biasing  means  to  disengage  the  first 
and  second  engaging  surfaces  and  permit  move- 
ment  of  the  inner  strut  member  relative  to  the  outer 
strut  member. 

According  to  another  aspect  of  the  invention, 
the  seat  back  assembly  broadly  comprises  a  frame 
member  having  a  proximal  end  pivotally  connected 
to  the  chassis  proximate  the  seat  bottom  and  a 
distal  end,  the  frame  member  being  pivotable  rela- 
tive  to  the  seat  bottom  between  an  upright  position 
and  a  reclined  position,  and  means  for  urging  the 
frame  member  to  pivot  toward  the  upright  position. 
The  urging  means  includes  a  lever  ram  fixed  to  the 
frame  member  at  the  proximal  end  thereof,  an 
extendable  link  assembly  including  a  first  link 
member  having  a  first  end  pivotally  connected  to 
the  lever  arm  and  a  second  link  member  having  a 
second  end  pivotally  connected  to  the  chassis,  and 
a  spring  connected  between  the  first  and  second 
link  members.  The  first  and  second  link  members 
move  relative  to  each  other  along  a  common  link 
axis  as  the  frame  member  is  pivoted  relative  to  the 
seat  bottom,  with  the  distance  between  the  first 
end  of  the  first  link  member  and  the  second  end  of 
the  second  link  member  decreasing  as  the  frame 
member  is  pivoted  toward  the  upright  position  and 
increasing  as  the  frame  member  is  pivoted  toward 
the  reclined  position.  The  spring  urges  the  first  and 
second  ends  toward  each  other  to  urge  the  frame 
member  toward  the  upright  position. 

The  invention  is  further  described  by  way  of 
example,  with  reference  to  the  accompanying 
drawings,  in  which: 

FIG.  1  is  a  partially  cut  away  side  elevational 
view  of  the  left  side  of  a  wheelchair  including  the 
reclining  seat  back  assembly  of  the  present  inven- 
tion; 

FIG.  2  is  a  partially  cut  away  and  exploded 
rear  perspective  view  of  a  wheelchair  chassis  in- 
cluding  the  reclining  seat  back  assembly  of  the 
present  invention; 

FIG.  3  is  a  partially  cut  away  side  elevational 
view  of  the  lateral  inside  aspect  of  the  right  side  of 
the  wheelchair  of  FIG.  1  ,  showing  the  seat  back  in 
both  upright  and  reclined  positions; 

FIG.  4  is  a  partially  cut  away  elevational  view 
of  the  locking  means  of  the  present  invention; 

75 
DESCRIPTION  OF  THE  PREFERRED  EMBODI- 

MENT 

20  Reference  now  will  be  made  in  detail  to  the 
presently  preferred  embodiments  of  the  invention, 
examples  of  which  are  illustrated  in  the  accom- 
panying  drawings. 

FIG.  1  is  a  side  elevational  view  of  a  wheel- 
25  chair,  designated  generally  by  reference  numeral 

10,  that  incorporates  an  embodiment  of  the  reclin- 
ing  seat  back  assembly  of  the  present  invention. 
Wheelchair  10  includes  chassis  12,  which  as 
shown  in  FIG.  2  includes  left  and  right  chassis 

30  halves  12A  and  12B.  Chassis  halves  12A  and  12B 
are  connected  in  a  parallel,  spaced-apart  relation- 
ship  by  a  pair  of  cross  braces  (not  shown).  Wheel- 
chair  10  is  supported  by  a  pair  of  driving  wheels  14 
and  a  pair  of  swivelable  caster  wheels  16.  FIG.  1 

35  shows  only  the  left-side  driving  wheel  14  and  cast- 
er  wheel  16. 

With  continued  reference  to  FIGS.  1  and  2, 
each  chassis  half  12A,  12B  includes  lower  chassis 
bar  18,  which  is  substantially  horizontal,  and  L- 

40  shaped  upper  chassis  bar  20.  Chassis  bars  1  8  and 
20  are  connected  together  by  vertical  connecting 
bar  22.  Lower  chassis  bar  18,  upper  chassis  bar 
20,  and  connecting  bar  22  preferably  are  con- 
nected  by  welding  to  provide  rigid  chassis  halves 

45  12A  and  129. 
Wheelchair  to  further  includes  a  pair  of  seat 

support  bars  24,  each  of  which  is  mounted  on  the 
horizontal  portion  of  upper  chassis  bar  20  of  one 
chassis  half  12A,  12B.  Only  one  seat  support  bar 

50  24  is  shown  in  FIG.  1.  Wheelchair  10  also  includes 
substantially  horizontal  seat  bottom  panel  26  con- 
nected  between  support  bars  24.  Seat  bottom  pan- 
el  26  preferably  is  connected  to  seat  support  bars 
24  by  threaded  fasteners  27. 

55  Wheelchair  10  also  includes  a  pair  of  C-shaped 
armrests  28,  one  of  which  is  shown  with  phantom 
lines  in  FIG.  1.  Each  chassis  half  12A,  12B  includes 
forward  armrest  socket  30  mounted  on  upper  chas- 

20 
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sis  bar  20  and  rearward  armrest  socket  32  moun- 
ted  on  connecting  bar  22.  The  ends  of  armrest  28 
fit  into  and  are  supported  by  sockets  30  and  32. 

In  accordance  with  the  invention,  wheelchair  10 
is  provided  with  a  reclining  seat  back  assembly, 
generally  designated  by  reference  numeral  34.  The 
reclining  seat  back  assembly  of  this  invention  in- 
cludes  frame  member  36  having  a  proximal  end  38 
and  a  distal  end  40.  Proximal  end  38  of  frame 
member  36  is  pivotally  connected  to  chassis  12 
proximate  seat  bottom  panel  26.  With  reference  to 
FIG.  3,  which  shows  the  inside-facing  portion  of  the 
right  side  of  wheelchair  10,  frame  member  36  is 
pivotable  relative  to  the  horizontal  seat  bottom 
through  a  range  of  angles,  from  an  upright  position 
shown  with  solid  lines  to  a  reclined  position  shown 
with  phantom  lines. 

In  accordance  with  the  invention  and  as  shown 
in  FIG.  2,  frame  member  36  preferably  includes  a 
pair  of  parallel,  spaced-apart  side  posts  42,  each  of 
which  includes  a  proximal  end  44  and  a  distal  end 
46.  Each  proximal  end  44  is  pivotally  connected  to 
upper  clevis  48  mounted  atop  connecting  bar  22  of 
its  respective  chassis  half  12A,  12E.  Each  side 
post  42  pivots  about  pivot  pin  50  passing  through 
upper  clevis  48  and  proximal  end  44.  Frame  mem- 
ber  36  also  includes  a  handle  52  fixed  to  each  side 
post  42  at  distal  end  46.  A  handgrip  53,  preferably 
formed  of  resilient  foam  rubber,  is  fitted  over  each 
handle  52  to  provide  greater  comfort  for  the  wheel- 
chair  attendant.  With  reference  to  FIG.  1  ,  seat  back 
panel  54  is  connected  between  side  posts  42.  Seat 
back  panel  54  preferably  is  fastened  to  side  posts 
42  by  threaded  fasteners  55. 

With  reference  to  FIG.  2,  wheelchair  10  prefer- 
ably  includes  connecting  bar  56  linking  side  posts 
42  together.  Each  side  post  42  includes  connector 
bracket  58  proximate  handle  52.  Connector  bar  56 
is  connected  to  connector  brackets  58  by  threaded 
knobs  60,  only  one  of  which  is  shown  in  FIG.  2. 

in  accordance  with  the  invention,  seat  back 
assembly  34  includes  at  least  one  extendable  strut 
62  including  a  hollow  outer  strut  member  64  and 
an  inner  strut  member  66.  The  lower  end  of  outer 
strut  member  64  is  pivotally  connected  to  chassis 
12,  and  the  upper  end  of  inner  strut  member  66  is 
pivotally  connected  to  frame  member  36  proximate 
distal  end  40.  As  shown  in  FIG.  3,  strut  62  con- 
tracts  as  frame  member  36  is  pivoted  toward  the 
reclined  position  and  elongates  as  frame  member 
36  is  pivoted  toward  the  upright  position. 

As  shown  in  FIG.  2,  seat  back  assembly  34 
preferably  includes  a  pair  of  struts  62.  Each  outer 
strut  member  64  has  a  lower  end  68  pivotally 
connected  to  lower  clevis  70  mounted  on  the  rear- 
ward  end  of  lower  chassis  bar  18.  Lower  end  68 
preferably  is  angled  rearwardly  from  the  remaining 
portion  of  outer  strut  member  68.  Upper  end  72  of 

each  inner  strut  member  66  is  pivotally  connected 
to  distal  end  46  of  a  side  post  42.  Specifically, 
each  upper  end  72  is  pivotally  connected  to  strut 
bracket  74  mounted  on  side  post  42  via  pin  76. 

5  Lower  end  78  of  inner  strut  member  66  is  received 
within  outer  strut  member  64  through  the  open 
upper  end  80  of  outer  strut  member  64.  As  shown 
with  respect  to  right-side  strut  62  in  FIG.  2,  each 
inner  strut  member  66  has  adjacent  its  lower  end 

70  78  a  first  engaging  surface  82  with  a  toothed  pro- 
file.  The  toothed-profile  of  first  engaging  surface  82 
preferably  comprises  helical  threads. 

In  accordance  with  the  invention,  each  outer 
strut  member  64  includes  means  for  rotatably  sup- 

75  porting  a  wheelchair  driving  wheel.  As  embodied 
herein,  the  wheel  supporting  means  includes  driv- 
ing  wheel  bearings  83,  one  of  which  is  fixed  to 
each  outer  strut  member  64  proximate  its  lower 
end  68,  as  shown  in  FIG.  1.  Bearings  83  rotatably 

20  support  driving  wheels  14  on  outer  strut  members 
64.  Consequently,  as  frame  member  36  is  pivoted 
toward  its  reclined  position,  as  shown  in  FIG.  3, 
driving  wheels  14  move  rearwardly  to  provide  more 
secure  support  for  the  patient  sitting  in  wheelchair 

25  10. 
In  accordance  with  the  invention,  reclining  seat 

back  assembly  34  includes  means  for  releasably 
locking  frame  member  36  at  a  desired  angle  rela- 
tive  to  the  seat  bottom.  As  embodied  herein  and  as 

30  shown  in  FIGS.  2  and  4-7,  the  locking  means  of 
this  invention  includes  engaging  member  84  mov- 
ably  mounted  on  each  outer  strut  member  64. 
Engaging  member  84  includes  second  engaging 
surface  86  having  a  profile  complementary  to  first 

35  engaging  surface  82  of  inner  strut  member  66. 
Engaging  member  84  preferably  is  a  half  nut  with 
second  engaging  surface  86  comprising  helical 
threads  that  mate  with  first  engaging  surface  82.  As 
will  be  apparent  to  those  of  ordinary  skill  in  the  art, 

40  however,  first  and  second  engaging  surfaces  82 
and  86  can  comprise  a  variety  of  complementary 
profiles  other  than  helical  threaded  profiles.  Engag- 
ing  member  84  is  disposed  within  aperture  88 
formed  in  the  inwardly  facing  surface  of  each  outer 

45  strut  member  64  to  permit  engagement  between 
engaging  surfaces  82  and  86. 

The  locking  means  of  the  present  invention 
also  includes  means  for  biasing  second  engaging 
surface  86  of  each  engaging  member  84  into  en- 

50  gagement  with  first  engaging  surface  82  of  its 
respective  inner  strut  member  66  to  prevent  move- 
ment  of  inner  strut  members  66  relative  to  outer 
strut  members  64,  thereby  locking  frame  member 
36  at  a  desired  angle.  As  embodied  herein,  the 

55  biasing  means  of  this  invention  includes  a  pair  of 
coil  springs  90,  each  of  which  is  contained  within  a 
spring  housing  92  mounted  on  each  outer  strut 
member  64  and  covering  aperture  88.  Spring  hous- 
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ing  'of  levers  104  disengages  engaging  member  84. 
In  this  preferred  configuration,  the  wheelchair  atten- 
dant  imparts  an  upward  force  on  the  seat  back 

.assembly  when  disengaging  the  locking  means. 
5  Consequently,  the  attendant  is  better  able  to  sup- 

port  the  weight  of  the  released  seat  back,  which  is 
particularly  important  when  the  wheelchair  is  oc- 
cupied  by  a  patient. 

To  provide  further  assistance  in  supporting 
70  frame  member  36  when  the  wheelchair  is  occu- 

pied,  the  reclining  seat  back  assembly  of  this  in- 
vention  includes  means  for  urging  frame  member 
36  to  pivot  toward  an  upright  position  relative  to  the 
seat  bottom.  As  embodied  herein,  the  urging 

75  means  of  this  invention  includes  a  pair  of  lever 
arms  120,  each  of  which  is  fixed  to  proximal  end 
44  of  a  side  post  42.  In  the  embodiments  shown  in 
the  drawings,  with  specific  reference  to  FIGS.  2,  3, 
8,  and  9,  lever  arm  120  is  T-shaped,  with  its  cross 

20  arm  perpendicular  to  side  post  42.  Each  lever  arm 
120  extends  beyond  pivot  pin  50  of  its  respective 
side  post. 

The  urging  means  of  this  invention  also  in- 
cludes  an  extendable  link  assembly  122.  In  the 

25  embodiment  shown  in  FIGS.  2,  3,  and  8,  link  as- 
sembly  122  includes  tubular  first  link  member  124 
and  second  tubular  link  member  126.  Second  link 
member  126  has  a  smaller  diameter  than  first  link 
member  124,  is  received  within  first  link  member 

30  124,  and  can  slide  axially  with  respect  to  first  link 
member  124  along  a  link  axis  128.  Affixed  to  the 
upper  end  of  first  link  member  124  is  connecting 
rod  130,  which  is  pivotally  connected  to  one  end  of 
the  cross  arm  of  lever  arm  120  by  pin  132.  As 

35  shown  in  FIG.  2,  lower  end  134  of  second  link 
member  126  is  pivotally  connected  to  mounting  lug 
136  affixed  to  the  underside  of  lower  chassis  bar 
18  by  pin  138.  As  shown  in  FIG.  3,  first  and  second 
link  members  124,  126  move  relative  to  each  other 

40  along  link  axis  128  as  frame  member  36  is  pivoted 
between  the  upright  position  shown  with  solid  lines 
and  the  reclined  position  shown  with  phantom  lines. 
The  distance  between  connecting  bar  130  at  the 
upper  end  of  first  link  member  124  and  lower  end 

45  134  of  second  link  member  126  decreases  aa 
frame  member  36  is  pivoted  toward  the  upright 
position  and  increases  as  frame  member  36  is 
pivoted  toward  the  reclined  position. 

In  accordance  with  the  invention,  a  spring  is 
so  connected  between  first  link  member  124  and  sec- 

ond  link  member  126  to  urge  contraction  of  link 
assembly  122  and  urge  frame  member  36  toward 
the  upright  position.  In  the  embodiment  shown  in 
FIG.  8,  the  spring  comprises  coil  tension  spring 

55  140,  which  has  one  end  connected  to  pin  138  at 
lower  end  134  and  a  second  end  connected  to  pin 
142  at  the  upper  end  of  first  link  member  124. 

In  a  second  embodiment  of  the  urging  means 

ing  92  is  secured  to  outer  strut  member  64.  by 
mounting  strap  94,  bolts  96,  and  nuts  98.  As  shown 
in  FIGS.  5  and  6,  coil  spring  90  is  disposed  be- 
tween  spring  seat  100  of  spring  housing  92  and 
spring  face  102  of  engaging  member  84. 

In  accordance  with  the  invention,  the  locking 
means  of  reclining  seat  back  assembly  34  further 
includes  a  pair  of  actuating  levers  104  pivotally 
mounted  on  frame  member  36  at  the  distal  end 
thereof.  Specifically,  each  actuating  lever  104  is 
pivotally  connected  to  a  lever  bracket  106  fixed  to 
distal  end  46  of  each  side  post  42  immediately 
beneath  handle  52.  The  locking  means  of  this 
invention  also  includes  means  for  linking  actuating 
lever  104  to  engaging  member  84  so  that  pivoting 
actuating  lever  104  in  a  preselected  direction 
moves  engaging  member  84  against  the  biasing 
means  of  coil  spring  90  to  disengage  first  and 
second  engaging  surfaces  82,  86  and  permit  move- 
ment  of  inner  strut  members  66  relative  to  outer 
strut  members  64. 

As  embodied  herein,  the  linking  means  of  this 
invention  includes  a  pair  of  Bowden  cable  assem- 
blies  108.  Each  Bowden  cable  assembly  108  in- 
cludes  a  sheathed  wire  110  having  engaging  lugs 
112  and  113  at  its  upper  and  lower  ends,  respec- 
tively.  Each  Bowden  wire  assembly  108  is  con- 
nected  to  a  respective  side  post  42  by  straps  1  1  4. 
Engaging  lug  112  at  the  upper  end  of  each 
Bowden  cable  assembly  is  connected  to  actuating 
lever  104,  and  the  lower  engaging  lug  113  is  con- 
nected  to  engaging  member  84.  Actuating  levers 
104  and  engaging  members  84  are  provided  with 
slots  to  accommodate  engaging  lugs  112,  113. 
Bowden  cable  assembly  108  also  includes  upper 
and  lower  ferrules  116  and  117,  which  are  threaded 
into  strut  bracket  74  and  spring  housing  92,  re- 
spectively.  Ferrules  116,  117  preferably  are  se- 
cured  in  place  by  nuts  118. 

when  actuator  levers  104  are  pivoted  upwardly 
toward  handles  52,  as  shown  with  phantom  lines  in 
FIG.  4,  each  engaging  lug  112  is  displaced  upwar- 
dly,  which  causes  lower  engaging  lug  113  and 
connected  engaging  member  84  to  be  displaced 
away  from  inner  strut  member  66  (to  the  left  as 
seen  in  FIGS.  5  and  6)  thereby  disengaging  sec- 
ond  engaging  surface  86  from  first  engaging  sur- 
face  82.  As  a  result,  inner  strut  members  66  are 
released  from  the  locking  means  and  frame  mem- 
ber  36  can  be  pivoted  to  the  desired  seat  back 
angle.  When  actuating  levers  104  are  released, 
springs  90  force  engaging  members  84  back  into 
engagement  with  inner  strut  members  66,  thereby 
relocking  frame  member  36. 

Although  actuating  levers  1  04  can  be  located  in 
a  number  of  positions,  it  is  preferred  to  position 
them  immediately  beneath  handles  52  and  to  orient 
the  Bowden  cable  assembly  so  that  upward  pivot- 
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of  this  invention,  shown  in  FIG.  9,  link  assembly 
122  includes  first  link  member  142,  which  is  com- 
prised  of  piston  rod  144  having  is  upper  end  pivot- 
ally  connected  to  lever  arm  120  by  pin  146.  Piston 
head  148  is  fixed  to  the  lower  end  of  piston  rod 
144.  First  link  member  142  is  slidably  received 
within  tubular  second  link  member  150,  which  is 
pivotally  connected  at  its  lower  end  to  mounting  lug 
136  by  pin  152.  Surrounding  piston  rod  144  at  the 
upper  end  of  second  link  member  150  is  stopper 
member  154,  which  serves  as  a  spring  support  for 
compression  coil  spring  156,  which  spirals  around 
piston  rod  144  between  stopper  member  154  and 
the  underside  of  piston  head  148.  Spring  156  urges 
piston  head  148  toward  the  lower  end  of  second 
link  member  150,  which  in  turn  urges  the  seat  back 
assembly  toward  the  upright  position. 

In  the  embodiment  shown  in  the  drawings,  le- 
ver  arm  120  is  substantially  T-shaped  and  is  con- 
nected  to  the  upper  end  of  link  assembly  122  at  a 
position  spaced  forwardly  from  a  plane  passing 
through  side  posts  42.  The  preferred  shape  shown 
in  the  drawings  enables  use  of  the  same  lever  arm 
on  either  the  right  or  left  side  posts.  As  will  be 
apparent  to  one  of  ordinary  skill  in  the  art,  L- 
shaped  lever  arms  also  can  be  used  to  achieve  the 
same  leverage  effect  as  shown  in  the  drawings. 
Alternatively,  a  straight  lever  arm  can  be  used. 

It  will  be  apparent  to  those  skilled  in  the  art  that 
other  modifications  and  variations  can  be  made  in 
the  apparatus  of  the  invention  without  departing 
from  the  scope  of  the  invention.  For  example,  al- 
though  the  wheelchair  shown  in  the  drawings  has 
paired  struts,  locking  mechanisms,  and  link  assem- 
blies,  a  wheelchair  can  be,  provided  with  only  one 
lockable  strut  or  link  assembly.  In  addition,  the 
orientation  of  the  struts  can  be  reversed  so  that  the 
outer  strut  members  are  connected  to  the  distal 
ends  of  the  side  posts  and  the  inner  strut  members 
are  connected  to  the  chassis.  Linking  means  other 
than  Bowden  cables,  for  example,  rod  or  bar  links, 
can  be  used  to  link  the  actuating  levers  to  the 
engaging  members.  Furthermore,  devices  other 
than  coil  springs,  such  as  elastic  bands  or  gas 
springs,  can  be  used  to  operate  the  urging  means. 
The  invention  in  its  broader  aspects  is,  therefore, 
not  limited  to  the  specific  details  and  illustrated 
examples  shown  and  described.  Accordingly,  it  is 
intended  that  the  present  invention  cover  such 
modifications  and  variations  provided  that  they  fall 
within  the  scope  of  the  appended  claims  and  their 
equivalents. 

zontal  seat  bottom,  the  seat  back  assembly  com- 
prising: 
a.  a  frame  member  having  a  proximal  end  and  a 
distal  end,  said  proximal  end  being  pivotally  con- 

5  nected  to  the  chassis  proximate  the  seat  bottom, 
said  frame  member  being  pivotable  relative  to  the 
seat  bottom  through  a  range  of  angles; 
b.  an  extendable  strut  including  a  hollow  outer  strut 
member  and  an  inner  strut  member,  said  outer 

10  strut  member  having  an  open  first  end  and  a  sec- 
ond  end,  said  inner  strut  member  having  a  first  end 
and  a  second  end  received  within  said  outer  strut 
member  through  said  first  end  of  said  outer  strut 
member,  one  of  said  second  end  of  said  outer  strut 

75  member  and  said  first  end  of  said  inner  strut  mem- 
ber  being  pivotally  connected  to  the  chassis,  the 
other  of  said  second  end  of  said  outer  strut  mem- 
ber  and  said  first  end  of  said  inner  strut  member 
being  pivotally  connected  to  said  frame  member  at 

20  said  distal  end  thereof,  said  inner  strut  member 
sliding  relative  to  said  outer  strut  member  when 
said  frame  member  is  pivoted  relative  to  the  seat 
bottom,  said  inner  strut  member  having  adjacent 
said  second  end  thereof  a  first  engaging  surface 

25  with  a  toothed  profile;  and 
c.  means  for  releasably  locking  said  frame  member 
at  a  desired  angle  relative  to  the  seat  bottom,  said 
locking  means  including: 
an  engaging  member  movably  mounted  on  said 

30  outer  strut  member,  said  engaging  member  includ- 
ing  a  second  engaging  surface  having  a  profile 
complementary  to  said  first  engaging  surface  of 
said  inner  strut  member,  means  for  biasing  said 
second  engaging  surface  of  said  engaging  member 

35  into  engagement  with  said  first  engaging  surface  of 
said  inner  strut  member  to  prevent  movement  of 
said  inner  strut  member  relative  to  said  outer  strut 
member, 
actuating  means  mounted  on  said  frame  member 

40  at  said  distal  end  thereof,  and 
means  for  linking  said  actuating  means  to  said 
engaging  member  so  that  movement  of  said  ac- 
tuating  means  moves  said  engaging  member 
against  said  biasing  means  to  disengage  said  first 

45  and  second  engaging  surfaces  and  permit  move- 
ment  of  said  inner  strut  member  relative  to  said 
outer  strut  member. 

2.  The  seat  back  assembly  of  claim  1  ,  wherein 
said  profiles  of  said  first  and  second  engaging 

so  surfaces  comprise  helical  threads. 
3.  The  seat  back  assembly  of  claim  1  or  2, 

wherein  said  outer  strut  member  includes  an  ap- 
erture  intermediate  said  first  and  second  ends 
thereof,  and  said  engaging  member  is  mounted 

55  within  said  aperture. 
4.  The  seat  back  assembly  of  claim  3,  wherein 

said  locking  means  further  includes  a  spring  hous- 
ing  covering  said  aperture,  and  said  biasing  means 

Claims 

1.  A  reclining  seat  back  assembly  for  a  wheel- 
chair  having  a  chassis  supporting  a  generally  hori- 
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a  pair  of  actuating  levers  each  pivotally  mounted 
on  one  of  said  side  posts  adjacent  said  respective 
handle,  and 
means  for  linking  said  actuating  levers  to  said 

5  engaging  members  so  that  pivoting  said  actuating 
levers  in  a  preselected  direction  moves  said  en- 
gaging  members  against  said  biasing  means  to 
disengage  said  first  and  second  engaging  surfaces 
and  permit  movement  of  said  inner  strut  members 

w  relative  to  said  outer  strut  members. 
9.  The  wheelchair  of  claim  8,  wherein  said 

preselected  direction  of  said  actuating  handles  is 
toward  said  handles. 

10.  The  wheelchair  of  claim  9,  wherein  said 
75  actuating  handles  are  mounted  on  said  side  posts 

immediately  below  said  handles. 
11.  The  wheelchair  of  claim  8,  9  or  10,  wherein 

each  of  said  outer  strut  members  includes  means 
for  rotatably  supporting  one  of  said  driving  wheels. 

20  12.  A  reclining  seat  back  assembly  for  a  wheel- 
chair  having  a  chassis  supporting  a  generally  hori- 
zontal  seat  bottom,  the  seat  back  assembly  com- 
prising: 
a.  a  frame  member  having  a  proximal  end  and  a 

25  distal  end,  said  proximal  end  being  pivotally  con- 
nected  to  the  chassis  proximate  the  seat  bottom, 
said  frame  member  being  pivotable  relative  to  the 
seat  bottom  between  an  upright  position  and  a 
reclined  position;  and 

30  b.  means  for  urging  said  frame  member  to  pivot 
toward  said  upright  position,  said  urging  means 
including: 
a  lever  arm  fixed  to  said  frame  member  at  said 
proximal  end  thereof, 

35  an  extendable  link  assembly  including  a  first  link 
member  having  a  first  end  pivotally  connected  to 
said  lever  arm  and  a  second  link  member  having  a 
second  end  pivotally  connected  to  the  chassis,  said 
first  and  second  link  members  moving  relative  to 

40  each  other  along  a  common  link  axis  as  said  frame 
member  is  pivoted  relative  to  the  seat  bottom,  the 
distance  between  said  first  end  of  said  first  link 
member  and  said  second  end  of  said  second  link 
member  decreasing  as  said  frame  member  is 

45  pivoted  toward  said  upright  position  and  increasing 
as  said  frame  member  is  pivoted  toward  said  re- 
clined  position,  and 
a  spring  connected  between  said  first  and  second 
link  members,  said  spring  urging  said  first  and 

so  second  ends  toward  each  other  to  urge  said  frame 
member  toward  said  upright  position. 

13.  The  seat  back  assembly  of  claim  12, 
wherein  said  spring  is  a  tension  spring. 

14.  The  seat  back  assembly  of  claim  12, 
55  wherein  said  spring  is  a  compression  spring. 

15.  The  seat  back  assembly  of  claim  14, 
wherein: 
said  first  link  member  includes  a  piston  having  a 

includes  a  coil  spring  disposed  between  said  hous- 
ing  and  said  engaging  member. 

5.  The  seat  back  assembly  of  any  of  claims  1 
to  4,  wherein  said  linking  means  includes  a 
Bowden  cable  assembly  having  a  first  end  con- 
nected  to  said  actuating  means  and  a  second  end 
connected  to  said  engaging  member. 

6.  The  seat  back  assembly  of  any  of  claims  1 
to  5,  further  comprising  a  seat  back  panel  mounted 
on  said  frame  member. 

7.  The  seat  back  assembly  of  any  of  claims  1 
to  6,  further  comprising  means  for  urging  said 
frame  member  to  pivot  toward  an  upright  position 
relative  to  the  seat  bottom. 

8.  A  wheelchair  comprising  a  chassis,  a  gen- 
erally  horizontal  seat  bottom  supported  by  said 
chassis,  a  pair  of  rotatable  driving  wheels  con- 
nected  to  said  chassis,  and  a  reclining  seat  back 
assembly,  said  seat  back  assembly  comprising: 
a.  a  frame  member  including  a  pair  of  substantially 
parallel  side  posts  each  having  a  proximal  end  and 
a  distal  end,  said  proximal  ends  being  pivotally 
connected  to  said  chassis  proximate  said  seat  bot- 
tom,  said  frame  member  being  pivotabie  relative  to 
said  seat  bottom  through  a  range  of  angles,  each 
of  said  side  posts  including  a  handle  extending 
substantially  orthogonally  therefrom  at  said  distal 
end  thereof; 
b.  a  pair  of  extendable  struts  each  including  a 
hollow  outer  strut  member  and  an  inner  strut  mem-" 
ber,  each  of  said  outer  strut  members  having  an 
open  first  end  and  a  second  end  pivotally  con- 
nected  to  said  chassis,  each  of  said  inner  strut 
members  having  a  first  end  pivotally  connected  to 
one  of  said  side  posts  at  said  distal  end  thereof 
and  a  second  end  received  within  one  of  said  outer 
strut  members  through  said  first  end  of  said  re- 
spective  outer  strut  member,  each  of  said  inner 
strut  members  sliding  relative  to  its  respective  out- 
er  strut  member  when  said  frame  member  is  pivot- 
ed  relative  to  said  seat  bottom,  each  of  said  inner 
strut  members  having  adjacent  said  second  end 
thereof  a  first  engaging  surface  with  a  toothed 
profile;  and 
c.  means  for  releasably  locking  said  frame  member 
at  a  desired  angle  relative  to  said  seat  bottom,  said 
locking  means  including: 
a  pair  of  engaging  members  each  movably  moun- 
ted  on  one  of  said  outer  strut  members,  each  of 
said  engaging  members  including  a  second  engag- 
ing  surface  having  a  profile  complementary  to  said 
first  engaging  surface  of  said  inner  strut  member 
received  in  said  respective  outer  strut  member, 
means  for  biasing  said  second  engaging  surfaces 
of  said  engaging  members  into  engagement  with 
said  first  engaging  surfaces  of  said  inner  strut 
members  to  prevent  movement  of  said  inner  strut 
members  relative  to  said  outer  strut  members, 



EP  0  404  574  A2 13 14 

piston  head  opposite  said  first  end  along  said  link 
axis; 
said  second  link  member  includes  a  cylinder  hav- 
ing  a  spring  support  opposite  said  second  end 
along  said  link  axis;  and  5 
said  compression  spring  is  a  coil  spring  disposed 
along  said  link  axis  between  said  piston  head  of 
said  piston  and  said  spring  support  of  said  cyl- 
inder. 

16.  The  seat  back  assembly  of  any  of  claims  w 
12  to  15,  further  comprising  means  for  releasably 
locking  said  frame  member  at  a  desired  angle 
relative  to  the  seat  bottom. 

17.  A  reclining  seat  back  assembly  for  a  wheel- 
chair  having  a  chassis  supporting  a  generally  hori-  75 
zontal  seat  bottom,  the  seat  back  assembly  com- 
prising: 
a.  a  frame  member  including  a  pair  of  substantially 
parallel  side  posts  each  having  a  proximal  end  and 
a  distal  end,  said  proximal  ends  being  pivotally  20 
connected  to  the  chassis  proximate  the  seat  bot- 
tom,  said  frame  member  being  pivotable  relative  to 
the  seat  bottom  through  a  range  of  angles,  each  of 
said  side  posts  including  a  handle  extending  sub- 
stantially  orthogonally  therefrom  at  said  distal  end  25 
thereof; 
b.  a  pair  of  extendable  struts  each  including  a 
hollow  outer  strut  member  and  an  inner  strut  mem- 
ber,  each  of  said  outer  strut  members  having  an 
open  first  end  and  a  second  end  pivotally  con-  30 
nected  to  the  chassis,  each  of  said  inner  strut 
members  having  a  first  end  pivotally  connected  to 
one  of  said  side  posts  at  said  distal  end  thereof 
and  a  second  end  received  within  one  of  said  outer, 
strut  members  through  said  first  end  of  said  re-  35 
spective  outer  strut  member,  each  of  said  inner 
strut  members  sliding  relative  to  its  respective  out- 
er  strut  member  when  said  frame  member  is  pivot- 
ed  relative  to  the  seat  bottom,  each  of  said  inner 
strut  members  having  adjacent  said  second  end  40 
thereof  a  first  engaging  surface  with  a  toothed 
profile; 
c.  means  for  releasably  locking  said  frame  member 
at  a  desired  angle  relative  to  the  seat  bottom,  said 
locking  means  including:  45 
a  pair  of  engaging  members  each  movably  moun- 
ted  on  one  of  said  outer  strut  members,  each  of 
said  engaging  members  including  a  second  engag- 
ing  surface  having  a  profile  complementary  to  said 
first  engaging  surface  of  said  inner  strut  member  50 
received  in  said  respective  outer  strut  member, 
means  for  biasing  said  second  engaging  surfaces 
of  said  engaging  members  into  engagement  with 
said  first  engaging  surfaces  of  said  inner  strut 
members  to  prevent  movement  of  said  inner  strut  55 
members  relative  to  said  outer  strut  members, 
a  pair  of  actuating  levers  each  pivotally  mounted 
on  one  of  said  side  posts  adjacent  said  respective 

handle,  and 
means  for  linking  said  actuating  levers  to  said 
engaging  members  so  that  pivoting  said  actuating 
levers  in  a  preselected  direction  moves  said  en- 
gaging  members  against  said  biasing  means  to 
disengage  said  first  and  second  engaging  surfaces 
and  permit  movement  of  said  inner  strut  members 
relative  to  said  outer  strut  members;  and 
d.  means  for  urging  said  frame  member  to  pivot 
toward  an  upright  position  relative  to  the  seat  bot- 
tom,  said  urging  means  including: 
a  pair  of  lever  arms  each  fixed  to  one  of  said  side 
posts  at  said  proximal  end  thereof, 
a  pair  of  extendable  link  assemblies  each  including 
a  first  link  member  having  a  first  end  pivotally 
connected  to  said  one  of  said  lever  arms  and  a 
second  link  member  having  a  second  end  pivotally 
connected  to  the  chassis,  said  first  and  second  link 
members  of  each,  of  said  link  assemblies  moving 
relative  to  each  other  along  a  common  link  axis  as 
said  frame  member  is  pivoted  relative  to  the  seat 
bottom,  the  distance  between  said  first  end  of  said 
first  link  member  and  said  second  end  of  said 
second  link  member  for  each  of  said  link  assem- 
blies  decreasing  as  said  frame  member  is  pivoted 
toward  said  upright  position  and  increasing  as  said 
frame  member  is  pivoted  toward  said  reclined  posi- 
tion,  and 
a  pair  of  coil  springs  each  connected  between  said 
first  and  second  link  members  of  one  of  said  link 
assemblies,  said  springs  urging  said  first  and  sec- 
ond  ends  of  each  of  said  link  assemblies  toward 
each  other  to  urge  said  frame  member  toward  said 
upright  position. 
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