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©  Pivoting  seat  cushion  for  a  vehicle. 

©  A  vehicle  seat  assembly  (10)  includes  a  fixed 
seat  portion  (20)  which  is  adapted  to  be  mounted  on 
the  floor  of  a  vehicle  and  a  movable  seat  portion  (21) 
which  is  mounted  on  the  fixed  seat  portion  by  a 
pivot  mechanism  (22)  located  at  the  rear  outboard 
side  of  the  seat  assembly,  enabling  the  movable 
seat  portion  to  be  pivoted  between  a  use  or  drive 

^-  position  and  an  access  position  where  the  front  edge 
^   of  the  movable  seat  portion  overlies  the  sill  (17)  of 
1^  the  vehicle  to  facilitate  egress  from  the  vehicle,  and 
^   releaseable  latch  mechanism  (81)  for  latching  the 
N  movable  seat  portion  to  the  fixed  seat  portion  to 

prevent  unwanted  movement  of  the  movable  seat 
If)  portion.  Also  disclosed  are  systems  wherein  the 

movable  seat  cushion  arrangement  is  supplemented 
©  by  hand  grips  (191,  193,  195,  196,  198)  on  the 

vehicle  positioned  to  be  grasped  by  an  individual 
Ijj  upon  ingress  into  or  egress  from  the  vehicle  to 

facilitate  the  ingress  by  an  individual  into  and  egress 
out  of  a  vehicle  through  a  door  opening  of  the 

vehicle. 
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Background  of  the  Invention 

This  invention  relates  to  seat  assemblies  for 
motor  vehicles  and  the  like,  and  more  particularly 
to  a  pivoting  seat  cushion  arrangement  for  vehicle 
seat  assemblies. 

Ingress  into  and  egress  from  motor  vehicles 
such  as  passenger  cars,  station  Wagons,  vans  and 
the  like,  can  be  a  difficult  task,  especially  for  in- 
dividuals  with  movement  impairments  due  to  dis- 
ability,  illness,  or  advanced  age.  A  number  of  ar- 
rangements  have  been  proposed  which  aid  in  the 
transfer  process,  primarily  through  seat  and  door 
mechanisms.  Most  of  these  arrangements  address 
individuals  with  moderate  to  severe  disabilities,  and 
in  particular  wheelchair  users.  Thus,  the  arrange- 
ments  incorporate  mechanisms  which  move  the 
individual  completely  out  of  the  vehicle.  As  a  result, 
these  mechanisms  are  very  complicated  and  ex- 
pensive  and  are  not  available  for  general  use. 

In  Great  Britain  Patent  Application  no.  2  088 
296,  entitled  Vehicle  Seats,  there  is  disclosed  a 
vehicle  seat  particularly  applicable  to  individuals 
with  a  movement  impairment  who  are  confined  to 
wheelchairs.  The  vehicle  seat  is  mounted  on  a 
swivel  for  pivoting  movement  about  a  pivot  axis, 
the  swivel  being  mounted  on  an  arm  which,  in  turn, 
is  pivotally  coupled  to  the  door  pillar  so  that  the 
seat  can  be  swung  from  a  position  of  normal  use  to 
a  position  outside  the  door  opening  of  the  vehicle. 
The  seat  pivoting  mechanism  includes  a  guide 
track  which  ensures  that  the  seat  faces  inwardly  as 
it  moves  through  the  door  opening.  Providing  a 
pivotally  mounted,  swiveling  seat  that  is  moved 
along  a  guide  track  for  orienting  the  seat  in  an 
inwardly  facing  direction  as  it  moves  through  the 
door  opening,  requires  a  complicated  transport 
mechanism  for  the  vehicle  seat.  Also,  the  pivot  is 
mounted  on  the  sidewall  of  the  vehicle  and  extends 
vertically  from  the  roof  to  the  floor  of  the  vehicle 
along  the  side  of  the  seat  so  that  the  pivot  axis  is 
displaced  rearwardly  and  laterally  of  the  swivel 
mounted  seat.  The  combined  swivel  and  pivot 
mounting  of  the  vehicle  seat  results  in  a  movement 
that  is  considerably  different  from  the  movement 
encountered  by  an  individual  during  normal  egress 
from  a  vehicle.  Moreover,  this  seat  does  not  appear 
adaptable  to  provide  conventional  fore  and  aft  seat 
adjustment,  reclining  seat  capability,  or  a  seat 
dumpingcapability  as  is  required  for  two  door  ve- 
hicles,  and  as  such,  this  seat  arrangement  has 
limited  application. 

In  Australian  patent  application  no.  82409/82, 
entitled  Vehicle  Seat  Mounting  Mechanism,  which 
was  filed  on  April  7,  1981,  there  is  disclosed  an 
arrangement  for  moving  a  seat  into  and  out  of  a 
vehicle  to  provide  an  individual  with  better  ingress 
and  egress.  The  arrangement  includes  a  pivot 

mechanism  and  a  slide  rail  mechanism  which  move 
the  seat  completely  out  of  the  vehicle  in  a  two  step 
operation.  The  pivot  mechanism  provides  for  pivot- 
ing  the  seat  90  °  about  its  outboard  rear  corner  to  a 

5  position  within  the  vehicle  where  the  seat  faces 
outwardly.  When  the  seat  is  in  this  outwardly  facing 
position,  the  slide  rail  mechanism  enables  the  seat 
to  be  slid  laterally  of  the  vehicle  through  the  door 
opening  to  a  position  outside  of  the  vehicle.  Be- 

io  cause  two  different  operations  are  required  to  first 
align  the  seat  with  the  door  opening  of  the  vehicle 
and  to  then  move  the  seat  through  the  door  open- 
ing,  this  arrangement  requires  a  complicated  trans- 
port  mechanism  for  the  vehicle  seat.  In  addition, 

75  because  of  the  two  step  operation  whereby  an 
occupant  of  the  seat  is  first  pivoted  within  the 
vehicle  and  then  moved  outwardly  through  the  door 
opening,  the  motion  that  is  imparted  to  an  individ- 
ual  being  transported  out  of  the  vehicle  is  totally 

20  different  from  the  movement  of  an  individual  during 
normal  egress  from  the  vehicle.  Moreover,  the  seat 
must  be  in  a  specified  fore-aft  position  before  it 
can  be  pivoted  into  alignment  with  the  door  open- 
ing.  Consequently,  it  is  generally  necessary  to 

25  readjust  the  fore  and  aft  travel  adjustment  when- 
ever  the  feature  is  used  to  facilitate  an  individual's 
ingress  into  or  egress  from  the  vehicle. 

In  both  of  these  seat  moving  arrangements,  the 
entire  seat  is  transported  completely  out  of  the 

30  vehicle.  Therefore,  the  seat  must  be  located  high 
enough  within  the  vehicle  to  clear  the  rocker  as  the 
seat  is  pivoted  outwardly  through  the  door  opening, 
making  application  of  these  seat  moving  arrange- 
ments  to  the  driver's  seat  impractical  because  of 

35  interference  between  the  legs  of  the  driver  and  the 
steering  wheel,  for  example.  In  addition,  neither 
arrangement  includes  hand  grips  for  use  by  the 
occupant  of  the  seat  during  ingress  into  or  egress 
from  the  vehicle  or  lifting  off  from  the  seat. 

40 
Summary  of  the  Invention 

The  present  invention  provides  a  vehicle  seat 
assembly  in  which  a  portion  of  the  seat  cushion  is 

45  adapted  to  be  moved  relative  to  the  remainder  of 
the  seat  cushion  from  a  normal  use  position  to  an 
access  position  where  at  least  a  portion  of  an  edge 
of  the  seat  cushion  portion  overlies  the  rocker  of 
the  vehicle  to  facilitate  ingress  into  and  egress 

50  from  the  vehicle.  In  one  embodiment,  the  movable 
seat  portion  is  adapted  to  pivot  relative  to  the  fixed 
seat  portion  between  the  normal  use  or  drive  posi- 
tion  and  the  access  position.  The  pivot  axis  is 
located  beneath  the  pivoting  seat  portion  and  the 

55  movable  portion  of  the  seat  pivots  in  a  substantially 
horizontal  plane  and  over  a  limited  range  in  the 
order  of  40  °  to  50  °  so  that  the  pivoting  movement 
of  the  pivoting  seat  portion  from  the  drive  position 
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to  the  access  position  corresponds  to  the  move- 
ment  of  an  individual  during  normal  egress  from 
the  vehicle.  The  vehicle  seat  assembly  includes  a 
pivot  means,  which  mounts  the  pivoting  seat  por- 
tion  on  the  fixed  seat  portion,  enabling  the  pivoting 
seat  portion  to  be  pivoted  relative  to  the  fixed  seat 
portion  between  a  normal  use  or  drive  position  and 
an  access  position.  The  fixed  seat  portion  is  sup- 
ported  on  and  secured  to  the  floor  of  the  vehicle 
and  provides  at  least  fore  and  aft  adjustment  for 
the  seat  assembly.  The  pivoting  seat  portion  pro- 
vides  the  cushion  support  for  an  occupant  of  the 
vehicle  both  when  the  pivoting  seat  portion  is  in  the 
normal  use  position  and  during  movement  of  the 
pivoting  seat  portion  to  the  access  position. 

Because  the  pivot  axis  is  located  beneath  the 
seat  and  near  the  rear  outboard  corner  of  the 
vehicle  seat  assembly,  the  movable  seat  cushion 
moves  with  the  occupant  in  the  way  that  the  oc- 
cupant  normally  egresses,  permitting  ease  in  in- 
gress  into  as  well  as  egress  from  the  vehicle.  Only 
a  portion  of  the  seat,  namely  part  of  the  seat 
cushion  and  part  of  the  seat  back  cushion,  pivots. 
The  location  of  the  pivot  under  the  seat,  the  limited 
range  of  movement  together  and  the  fact  that  only 
part  of  the  seat  cushion  pivots,  makes  the  pivoting 
seat  cushion  arrangement  provided  by  the  present 
invention  simpler  in  construction  and  considerably 
less  expensive  than  known  arrangements.  The  piv- 
ot  arrangement  according  to  the  present  invention 
is  particularly  adapted  for  individuals  with  mildly 
limited  mobility,  such  as  the  elderly,  rather  than  for 
individuals  with  moderate  or  severe  impairment  and 
in  particular  wheel  chair  users. 

Further  in  accordance  with  the  present  inven- 
tion,  there  is  provided  a  system  for  facilitating  an 
individual's  ingress  into  and  egress  out  of  the  ve- 
hicle  through  a  door  opening  of  the  vehicle.  The 
system  comprises  a  vehicle  seat  assembly  includ- 
ing  a  fixed  seat  portion,  a  pivoting  seat  portion 
mounted  on  the  pivoting  seat  portion  and  adapted 
to  pivot  relative  to  the  fixed  seat  portion  between  a 
drive  position  and  an  access  position,  with  a  pivot- 
ing  movement  that  corresponds  to  the  movement 
of  an  individual  during  normal  egress  from  the 
vehicle,  and  a  hand  grip  disposed  on  a  portion  of 
the  vehicle  adjacent  to  the  door  opening  and  lo- 
cated  to  be  gripped  by  an  individual  during  ingress 
into  and/or  egress  from  the  vehicle.  In  one  embodi- 
ment,  the  hand  grip  is  by  the  outboard  side  of  the 
fixed  seat  portion.  In  other  embodiments,  the  hand 
grip  is  formed  integrally  with  the  "A"  pillar  and/or 
the  "B"  pillar  of  the  vehicle,  or  is  formed  integrally 
with  the  rocker  of  the  vehicle.  In  an  embodiment 
which  includes  two  hand  grips,  the  hand  grips  are 
formed  integrally  with  the  frame  of  the  vehicle  at 
diametrically  opposed  positions  along  the  door 
opening.  In  a  further  embodiment,  the  roof  of  the 

vehicle  has  a  cutout  portion  above  the  door  open- 
ing  and  the  vehicle  door  includes  a  complementary 
shaped  extension  portion  which  is  located  to  be 
received  in  the  cutout  portion  of  the  roof  when  the 

5  door  is  closed,  the  door  extension  portion  defining 
a  hand  grip  when  the  door  is  open. 

The  invention  consists  of  certain  novel  features 
and  structural  details  hereinafter  fully  described, 
illustrated  in  the  accompanying  drawings,  and  par- 

io  ticularly  pointed  out  in  the  appended  claims,  it 
being  understood  that  various  changes  in  the  de- 
tails  may  be  made  without  departing  from  the  spirit, 
or  sacrificing  any  of  the  advantages  of  the  present 
invention. 

15 
Description  of  the  Drawings 

FIG.  1  is  a  perspective  view  of  a  vehicle  seat 
assembly  incorporating  the  pivoting  seat  cush- 

20  ion  arrangement  according  to  the  present  inven- 
tion,  with  the  pivoting  seat  portion  shown  in  the 
normal  use  or  drive  position; 
FIG.  2  is  a  view  similar  to  FIG.  1,  but  with  the 
pivoting  seat  portion  shown  pivoted  relative  to 

25  the  fixed  portion  of  the  vehicle  seat  assembly  to 
the  access  position; 
FIG.  3  illustrates  the  relationship  between  the 
center  of  mass  and  the  center  of  reaction  for  an 
individual  alighting  from  a  vehicle  seat  both  with 

30  and  without  the  benefit  of  the  pivoting  seat  cush- 
ion  arrangement; 
FIG.  4  is  a  bar  graph  illustrating  hip  torque  for 
an  individual  alighting  from  a  vehicle  seat  both 
with  and  without  the  benefit  of  the  pivoting  seat 

35  cushion  arrangement; 
FIG.  5  illustrates  an  embodiment  of  the  vehicle 
seat  assembly  wherein  only  the  seat  cushion 
portion  is  pivoted  relative  to  the  fixed  portion  of 
the  vehicle  seat  assembly; 

40  FIG.  6  is  a  view  of  the  seat  pan  and  seat  back 
frame  of  the  fixed  seat  portion; 
FIG.  7  is  a  bottom  perspective  view  of  the  seat 
cushion  support  and  seat  back  frame  of  the 
pivoting  seat  portion; 

45  FIG.  8  is  a  bottom  view  of  the  seat  cushion 
support  of  the  pivoting  seat  portion,  illustrating 
the  pivot  and  guide  roller  mechanisms; 
FIG.  9  is  an  elevation  view  of  the  pivot  mecha- 
nism; 

50  FIG.  10  is  a  fragmentary  view  in  section  of  a 
portion  of  the  seat  pan  and  seat  cushion  sup- 
port,  illustrating  the  relationship  between  one  of 
the  guide  rollers  and  the  seat  pan  of  the  fixed 
seat  portion; 

55  FIG.  11  is  a  side  elevation  view  of  the  vehicle 
seat  assembly  illustrating  the  latch  mechanism 
for  the  vehicle  seat  assembly  for  maintaining  the 
pivoting  seat  portion  in  the  normal  use  position; 

3 



5 EP  0  656  277  A1 6 

FIG.  12  is  an  enlarged  perspective  view  of  the 
latch  mechanism  for  the  vehicle  seat  assembly 
shown  in  FIG.  1  1  ; 
FIG.  13  is  a  front  elevation  view  of  a  further 
embodiment  for  the  latch  mechanism  of  the  5 
vehicle  seat  assembly  which  includes  an  elec- 
trically  controlled  latch  mechanism; 
FIG.  14  is  a  front  elevation  view  of  a  further 
embodiment  for  the  latch  mechanism  of  the 
vehicle  seat  assembly  which  includes  an  elec-  10 
trically  controlled  latch  mechanism  that  is  op- 
erated  in  response  to  the  opening  of  the  vehicle 
door; 
FIG.  15  is  a  view  of  the  vehicle  seat  assembly 
illustrating  another  latch  mechanism  which  in-  is 
eludes  a  cam  operated  releaseable  latch  for 
maintaining  the  pivoting  seat  portion  in  any  posi- 
tion  between  the  normal  use  position  and  the 
access  position; 
FIG.  16  is  a  fragmentary  view  of  a  portion  of  the  20 
vehicle  seat  assembly  illustrating  an  embodi- 
ment  for  the  latch  mechanism  that  includes  an 
inertia  latch; 
FIG.  17  is  a  simplified  side  view  of  the  vehicle 
seat  assembly  illustrating  the  plane  of  separa-  25 
tion  between  the  frames  of  the  fixed  and  pivot- 
ing  seat  portions  of  the  vehicle  seat  assembly; 
FIG.  18  is  a  simplified  front  view  of  the  vehicle 
seat  assembly  illustrating  the  plane  of  separa- 
tion  between  the  frames  of  the  fixed  and  pivot-  30 
ing  seat  portions  of  the  vehicle  seat  assembly; 
FIG.  19  is  a  top  plan  view  illustrating  the  arcuate 
forward  outboard  corner  of  the  seat  cushion  of 
the  pivoting  seat  portion; 
FIG.  20  is  a  perspective  view  of  a  vehicle  seat  35 
assembly  in  which  a  portion  of  the  seat  cushion 
is  movable  laterally  towards  the  outboard  side  of 
the  vehicle; 
FIG.  21  is  a  side  elevation  view,  in  section,  of  a 
vehicle  seat  assembly  including  a  reclineable  40 
seat  back  and  having  a  seat  cushion  portion 
adapted  for  pivoting  movement  relative  to  the 
fixed  portion  of  the  vehicle  seat  assembly  be- 
tween  normal  use  and  access  positions; 
FIG.  22  is  perspective  view  of  the  frame  for  the  45 
fixed  seat  portion  of  the  seat  assembly  shown  in 
FIG.  21; 
FIG.  23  is  a  perspective  view  of  the  vehicle  seat 
assembly  of  FIG.  21  shown  in  the  normal  use 
position;  so 
FIG.  24  is  a  perspective  view  of  the  vehicle  seat 
assembly  of  FIG.  21  shown  in  the  access  posi- 
tion; 
FIG.  25  is  a  perspective  view  of  a  further  em- 
bodiment  for  a  pivot  mechanism  for  a  vehicle  55 
seat  assembly; 
FIG.  26  is  an  enlarged  view  of  the  pivot  arm,  the 
guide  rollers  and  a  portion  of  the  guide  track  of 

the  pivot  mechanism  shown  in  FIG.  25; 
FIG.  27  is  a  view  taken  in  the  direction  of  the 
arrows  27-27  in  FIG.  26; 
FIG.  28  illustrates  an  alternative  pivot  mecha- 
nism  including  an  articulated  pivot  arm; 
FIG.  29  is  an  enlarged  fragmentary  view  illustrat- 
ing  the  relationship  between  the  guide  rollers 
and  the  guide  track; 
FIG.  30  illustrates  a  door  mounted  hand  grip  for 
use  by  an  occupant  during  ingress  into  and/or 
egress  from  the  vehicle; 
FIG.  31  illustrates  a  headliner  mounted  hand 
grip  for  use  by  an  occupant  during  ingress  into 
and/or  egress  from  the  vehicle; 
FIG.  32  illustrates  a  portion  of  a  vehicle  frame 
including  a  hand  grip  located  on  an  "A"  pillar  of 
the  vehicle  and  a  hand  grip  located  on  the 
rocker  of  the  vehicle  for  use  by  an  occupant 
during  ingress  into  and/or  egress  from  the  ve- 
hicle; 
FIG.  33  illustrates  an  embodiment  for  a  vehicle 
frame  including  a  hand  grip  located  on  an  "A" 
pillar  of  the  vehicle  and  a  hand  grip  located  on 
the  "B"  pillar  of  the  vehicle  for  use  by  the 
occupant  during  ingress  into  and/or  egress  from 
the  vehicle; 
FIG.  34  illustrates  a  portion  of  a  vehicle  the  roof 
of  which  has  a  cutout  portion  adjacent  to  a  door 
opening  for  facilitating  ingress  into  and/or  egress 
from  a  vehicle  by  the  occupant;  and, 
FIG.  35  is  a  view  of  a  bench  seat  having  pivot- 
ing  seat  portions  in  accordance  with  the  present 
invention. 

Description  of  a  Preferred  Embodiment 

Referring  to  FIGS.  1  and  2  of  the  drawings, 
there  is  shown  a  vehicle  seat  assembly  10  incor- 
porating  the  pivoting  seat  cushion  arrangement 
provided  by  the  present  invention.  The  vehicle  seat 
assembly  10  includes  a  seat  cushion  12  and  a  seat 
back  14  attached  to  the  seat  cushion,  the  seat 
having  a  head  rest  16  at  its  upper  edge.  In  accor- 
dance  with  the  invention,  the  seat  cushion  and  seat 
back  include  a  fixed  portion  20  and  a  movable 
portion  21.  The  movable  seat  portion  21  is  sup- 
ported  on  the  fixed  seat  portion  20  for  guided 
pivoting  movement  relative  to  the  fixed  seat  portion 
from  a  normal  use  or  "drive"  position,  illustrated  in 
FIG.  1,  to  an  access  position  illustrated  in  FIG.  2 
where  at  least  a  portion  of  an  edge  of  the  pivoting 
seat  portion,  that  is  a  portion  of  the  front  edge, 
extends  or  overlies  the  sill  or  rocker  17  of  the 
vehicle  forward  of  the  "B"  pillar  18.  Although  in 
FIG.  2  only  a  portion  of  one  edge,  namely  the 
forward  outboard  corner,  of  the  pivoting  seat  por- 
tion  21  ,  is  shown  overlying  the  sill  or  rocker  17  of 
the  vehicle,  the  wording  "at  least  a  portion  of  an 
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edge  of  the  pivoting  seat  portion"  is  intended  to 
encompass  more  or  less  than  the  forward  outboard 
corner  of  the  pivoting  seat  portion  21,  such  as  for 
example,  the  entire  front  edge  of  the  pivoting  seat 
portion  or  the  entire  side  edge  of  the  pivoting  seat 
portion,  as  is  illustrated  in  FIG.  20.  The  mechanism 
providing  the  guided  pivoting  movement  for  the 
pivoting  seat  portion  21  includes  a  pivot  assembly 
22  and  guide  rollers  23  and  24,  which  are  shown  in 
FIG.  8.  The  pivot  assembly  22  and  guide  rollers  23 
and  24  provide  smooth  pivoting  movement  of  the 
pivoting  seat  portion  21  in  a  substantially  horizontal 
plane.  As  will  be  shown,  the  vehicle  seat  assembly 
10  includes  one  or  more  latch  mechanisms  for 
preventing  the  pivoting  seat  portion  from  pivoting 
relative  to  the  fixed  seat  portion  except  during 
ingress  or  egress. 

The  fixed  seat  portion  20  defines  the  base 
structure  for  the  vehicle  seat  assembly  10.  The 
fixed  seat  portion  20  is  supported  on  and  anchored 
to  the  floor  of  the  vehicle  in  the  conventional  man- 
ner  by  standard  manual  or  power  inboard  and 
outboard  slide  rail  assemblies  25,  providing  fore 
and  aft  movement  in  the  manner  known  in  the  art. 
The  fixed  seat  portion  20  includes  a  partial  seat 
section  20a  which  defines  the  inboard  side  of  the 
seat  cushion  and  a  partial  seat  back  section  20b, 
including  generally  vertically  extending  side  por- 
tions  28  defining  the  inboard  and  outboard  sides  of 
the  seat  back  and  a  portion  29  extending  horizon- 
tally  between  the  upper  ends  of  the  side  portions 
28,  defining  the  upper  portion  of  the  seat  back. 

The  pivoting  seat  portion  21  defines  the  main 
cushion  support  surface  for  the  occupant  and  is 
affixed  to  fixed  seat  portion  or  base  structure  by 
the  pivot  assembly  22  which  defines  a  pivot  axis 
which  extends  substantially  vertically.  The  pivoting 
seat  portion  21  includes  a  partial  seat  section  21a 
and  a  partial  seat  back  section  21b.  The  partial 
seat  section  21a  serves  as  the  seat  cushion  for  the 
occupant  and  the  partial  seat  back  section  21b 
serves  as  the  seat  back  cushion  for  the  occupant  of 
the  seat,  providing  substantial  seat  and  back  sup- 
port  for  the  occupant  both  when  the  pivoting  seat 
portion  is  in  the  drive  position  and  during  move- 
ment  to  and  from  the  access  position.  The  pivoting 
seat  portion  provides  adequate  seat  cushion  di- 
mensions  for  all  occupants  as  well  as  support  for 
the  back  through  the  mid-thoracic  region.  The  addi- 
tional  support  provides  needed  stability  for  the  oc- 
cupant  during  both  ingress  and  egress. 

Importantly,  the  pivoting  movement  of  the  piv- 
oting  seat  portion  21  from  the  drive  position  to  the 
access  position  corresponds  to  the  movement  of 
an  individual  during  normal  egress  from  the  ve- 
hicle.  Typically,  during  egress  from  a  vehicle,  a 
person  pivots  on  the  seat  cushion  while  swinging 
the  outboard  leg  outwardly  through  the  door  open- 

ing  and  slightly  upwards  to  clear  the  sill  and  push- 
ing  off  with  the  inboard  leg,  until  the  individual  is 
facing  the  door  opening  at  an  angle  of  about  40° 
to  50  °  to  the  doorway.  At  this  point,  the  individual 

5  lifts  off  from  the  seat  while  extending  the  inboard 
leg  to  the  ground  until  a  full  standing  position  is 
reached  with  both  feet  on  the  ground,  i.e.,  a  one 
foot  egress.  Alternatively,  a  person  may  pivot  on 
the  seat  cushion  while  swinging  the  outboard  leg 

io  outwardly  through  the  door  opening  and  slightly 
upwards  to  clear  the  sill  and  pushing  off  with  the 
inboard  leg,  followed  by  swinging  the  inboard  leg 
outwardly  through  the  door  opening  and  slightly 
upwards  to  clear  the  sill,  achieving  a  similar  pos- 

15  ture  with  the  individual  facing  the  door  opening  at 
an  angle  of  about  40°  to  50°  but  with  both  legs 
out  of  the  doorway.  At  this  point,  the  individual  lifts 
up  from  the  seat  with  both  feet  on  the  ground,  i.e., 
a  two  foot  egress.  The  pivoting  seat  arrangement 

20  according  to  the  present  invention  promotes  im- 
proved  egress  for  both  of  these  egress  methods. 

Testing  of  a  vehicle  seat  assembly  including 
the  pivoting  seat  cushion  arrangement  in  accor- 
dance  with  the  present  invention  demonstrated  that 

25  during  egress  from  a  vehicle,  an  occupant  of  the 
seat  is  moved  four  to  six  inches  further  out  of  the 
vehicle  than  when  that  individual  is  egressing  from 
the  same  vehicle  but  with  the  seat  fixed.  It  has 
been  determined  that  a  biomechanical  advantage  is 

30  obtained  in  using  the  pivoting  seat  arrangement 
provided  by  the  present  invention.  Referring  to  FIG. 
3  which  illustrates  the  relationship  between  the 
center  of  mass  and  the  center  of  reaction  for  an 
individual  alighting  from  a  vehicle  seat,  the  solid 

35  line  represents  the  position  of  an  individual  while 
alighting  from  a  conventional  seat  and  the  dashed 
line  represents  the  position  of  an  individual  while 
alighting  from  a  vehicle  seat  that  is  equipped  with 
the  pivoting  seat  arrangement.  The  individual's  feet 

40  are  shown  positioned  on  the  ground  outside  of  the 
vehicle,  just  before  lifting  off  from  the  seat.  The 
moment  Mcom  of  the  center  of  mass  Wi  about  the 
center  of  reaction  is  defined  by  the  equation: 

45  Mcom  =  Di*Wi 

where  Di  is  the  moment  arm  or  separation  in  a 
horizontal  plane  between  the  center  of  mass  and 
the  center  of  reaction  for  an  individual  alighting 

50  from  a  conventional  vehicle  seat.  For  an  individual 
alighting  from  a  seat  equipped  with  the  pivoting 
seat  arrangement,  the  center  of  mass  is  translated 
further  out  of  the  vehicle  than  without  the  benefit  of 
the  pivoting  seat  arrangement  so  that  the  separa- 

55  tion  D2  is  less  than  Di  .  The  results  of  testing  that 
was  conducted  has  indicated  that  with  the  benefit 
of  the  pivoting  seat  arrangement  according  to  the 
present  invention,  an  individual  is  translated  ap- 
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proximately  5  to  6  inches  toward  the  outboard  side 
of  the  vehicle  and  partially  over  the  sill  17.  The 
separation  between  the  center  of  mass  and  the 
center  of  reaction  is  approximately  10  to  12  inches 
for  a  seat  equipped  with  the  pivoting  seat  arrange- 
ment  according  to  the  present  invention.  The  sepa- 
ration  between  the  center  of  mass  and  the  center 
of  reaction  for  a  vehicle  seat  without  the  benefit  of 
the  lateral  translation  afforded  by  the  pivoting  seat 
is  approximately  15  to  18  inches,  i.e.,  5  to  6  inches 
greater  than  for  a  vehicle  seat  equipped  with  the 
pivoting  seat  arrangement.  On  the  basis  of  mea- 
surements  that  were  taken,  the  average  separation 
D2  was  generally  about  12  inches  and  the  average 
separation  Di  was  about  18  inches  so  that  D2  was 
approximately  equal  to  §  Di  .  It  follows  that: 

Mcom  (Pivot)  «  |  Mcom  (no  pivot) 

This  represents  an  approximate  33%  reduction  in 
the  moment  of  the  center  of  mass  about  the  center 
of  reaction  by  decreasing  the  moment  arm. 

The  measurements  were  taken  for  several  in- 
dividuals  having  different  body  sizes,  i.  e.,  different 
heights,  weights,  etc.  as  the  individuals  moved  into 
and  out  of  a  vehicle.  The  measurements  were 
taken  both  for  a  conventional  vehicle  seat  and  for  a 
vehicle  seat  equipped  with  the  pivoting  seat  ar- 
rangement.  The  placement  of  the  foot  was  main- 
tained  the  same  and  the  orientation  of  the  back 
was  held  constant.  Only  the  position  of  the  center 
of  mass  was  changed  due  to  the  pivoting  action  of 
the  seat  which  translated  the  center  of  mass  out- 
wardly  a  distance  corresponding  to  the  difference 
between  Di  and  D2.  This  reduction  in  the  moment 
arm  results  in  a  corresponding  reduction  in  the 
force  to  be  overcome  by  a  person  about  to  stand 
up  after  moving  to  face  the  doorway  of  the  vehicle. 

To  confirm  this  reduction  in  force  to  be  over- 
come  by  an  individual  alighting  from  a  vehicle,  the 
measurement  data  obtained  was  processed  to  de- 
termine  the  effect  on  hip  torque  when  an  individual 
is  alighting  from  a  vehicle  with  and  without  the 
benefit  of  the  pivoting  seat  arrangement.  The  data 
was  used  as  an  input  to  a  computer  program 
commercially  available  from  Human  Cad  of  Melville 
New  York  11747  under  the  trade  name  MANNE- 
QUIN.  Results  obtained  are  illustrated  in  bar  graph 
form  in  FIG.  4.  The  bar  graph  of  FIG.  4  illustrates 
hip  torque  for  an  individual  alighting  from  a  conven- 
tional  vehicle  seat  assembly  and  for  an  individual 
alighting  from  a  vehicle  seat  assembly  equipped 
with  the  pivoting  seat  arrangement  according  to  the 
present  invention.  For  the  data  obtained  by  the 
testing,  the  analysis  indicated  that  the  hip  torque 
decreased  from  about  83  Ib.ft.  to  about  53  Ib.ft 
during  egress.  This  corresponds  to  approximately  a 
33%  reduction  in  hip  torque  for  an  individual  leav- 

ing  a  vehicle  using  a  seat  equipped  with  the  pivot- 
ing  seat  arrangement,  making  egress  from  a  ve- 
hicle  both  easier  and  less  stressful  for  individuals, 
and  in  particular  for  those  who  are  mildly  move- 

5  ment  impaired. 
Referring  to  FIG.  5,  there  is  illustrated  an  em- 

bodiment  of  a  vehicle  seat  assembly  10'  in  which 
the  entire  seat  back  of  the  vehicle  seat  assembly 
10'  is  fixed,  and  only  a  portion  of  the  seat  cushion, 

io  in  particular,  the  portion  21a  that  provides  support 
for  the  occupant  of  the  seat,  is  adapted  to  pivot 
relative  to  the  remainder  of  the  seat  assembly.  The 
seat  back  includes  a  push  off  shoulder  19  on  its 
outboard  side  which  is  located  within  reaching  dis- 

15  tance  by  the  occupant  during  egress  from  the 
vehicle.  The  pivot  mechanism  and  the  guide  as- 
sembly  are  the  same  as  for  the  vehicle  seat  as- 
sembly  10.  The  vehicle  seat  assembly  10'  includes 
one  or  more  latch  mechanisms  which  are  similar  to 

20  those  for  the  vehicle  seat  assembly  10  for  prevent- 
ing  the  pivoting  seat  portion  from  pivoting  relative 
to  the  fixed  seat  portion  except  during  ingress  or 
egress. 

Referring  to  FIGS.  2  and  6,  the  fixed  seat 
25  portion  20  includes  a  seat  pan  34  and  a  seat  back 

frame  35.  The  seat  pan  34  is  similar  to  conven- 
tional  seat  pans,  but  includes  an  aperture  36  at  its 
rear  outboard  corner  which  receives  a  pivot  pin  33 
(FIG.  8)  of  the  pivot  assembly  22.  The  front  inboard 

30  corner  37  of  the  seat  pan  34  includes  a  generally 
flat  plate-like  portion  38  having  an  inwardly  directed 
arcuate  edge  39.  The  upper  surface  43  of  the 
portion  37  along  its  arcuate  edge  39  defines  an 
arcuate  guide  track  40  for  the  guide  rollers  23  and 

35  24  (FIG.  8).  The  guide  track  is  illustrated  in  FIGS.  6 
and  10  as  being  in  the  form  of  a  channel  on  the 
edge  of  the  plate-like  portion.  Alternatively,  the 
channel  could  be  eliminated  and  the  guide  rollers 
could  ride  directly  on  the  flat  upper  surface  of  the 

40  plate  38.  The  centerline  of  the  guide  track  40 
extends  at  a  radius  n  drawn  from  the  center  of  the 
aperture  36  which  point  corresponds  to  the  pivot 
axis  31.  The  guide  track  40  includes  travel  limit 
stops  41  and  42  on  the  surface  thereof  which 

45  cooperate  with  guide  roller  23  to  limit  the  travel  of 
the  pivoting  seat  portion  21  to  define  the  drive  and 
access  positions  for  the  pivoting  seat  portion  21. 
The  plate-like  portion  38  includes  a  raised  portion 
44  having  a  recess  44a  near  the  front  outboard 

50  corner  45  of  the  seat  pan  34.  The  raised  portion 
44,  which  may  be  defined  by  a  nylon  or  plastic 
member,  serves  as  a  bearing  surface  for  frame  51 
of  the  pivoting  seat  portion.  The  raised  portion  44 
underlies  the  plate  62  (FIG.  8)  of  the  pivoting  seat 

55  frame  51  ,  providing  a  smooth  glide  surface  for  the 
front  of  the  pivoting  seat  portion.  In  addition,  the 
recess  44a  cooperates  with  guide  roller  24  to  pro- 
vide  a  detent,  permitting  the  pivoting  seat  portion 
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21  to  be  maintained  at  the  access  position.  The 
outboard  side  of  the  seat  pan  has  a  contoured  side 
portion  48  defining  an  opening  to  allow  the  sus- 
pended  buttocks  of  the  occupant  of  the  seat  to 
travel  across  the  side  of  the  seat  pan. 

Referring  to  FIG.  2,  the  inboard  edge  of  the 
seat  pan  is  covered  with  cushion  material  defining 
the  partial  seat  section  20a,  the  cushion  material 
being  secured  to  the  seat  pan  34  in  a  conventional 
manner.  The  uncovered  portion  of  the  seat  pan 
defines  a  generally  rectangular  area  46  which  re- 
ceives  the  seat  cushion  section  21a  of  the  pivoting 
seat  portion  21  when  the  pivoting  seat  portion  21  is 
in  the  drive  position  and  the  partial  seat  sections 
20a  and  21a  provide  the  appearance  of  a  whole  or 
complete  seat  cushion  for  the  vehicle  seat  assem- 
bly. 

Referring  additionally  to  FIG.  6,  the  seat  back 
frame  35  is  generally  rectangular  in  shape  and  is 
attached  to  the  seat  pan  34  in  a  suitable  manner 
and  is  fixed  relative  to  the  seat  pan  34.  The  seat 
back  frame  35  is  partially  covered  with  cushion 
material  defining  the  seat  back  portions  28  and  29, 
the  cushion  being  secured  to  the  seat  back  frame 
35  in  a  conventional  manner.  The  uncovered  por- 
tion  of  the  seat  back  frame  35  defines  a  generally 
rectangular  recessed  or  cutout  area  47  which  re- 
ceives  the  seat  back  section  21b  of  the  pivoting 
seat  portion  21  when  the  pivoting  seat  portion  21  is 
in  the  drive  position.  When  the  pivoting  seat  portion 
21  is  in  the  drive  position,  the  pivoting  seat  portion 
21  appears  to  be  an  integral  part  of  the  fixed  seat 
portion  20  and  the  partial  seat  back  sections  20b 
and  21b  providing  the  appearance  of  a  whole  or 
complete  seat  back  for  the  vehicle  seat  assembly. 

Referring  to  FIGS.  7  and  8,  the  pivoting  seat 
portion  includes  a  seat  cushion  support  frame  51 
and  a  seat  back  cushion  frame  52.  The  seat  cush- 
ion  support  frame  51  is  a  one-piece  tubular  frame 
generally  rectangular  in  shape  and  having  a  front 
53,  a  back  54,  an  inboard  side  55  and  an  outboard 
side  56.  The  seat  cushion  support  frame  51  in- 
cludes  cushion  supports  57,  extending  between  the 
front  53  and  back  54  of  the  frame  51,  and  lateral 
support  members  58,  extending  between  the  in- 
board  side  55  and  outboard  side  56  of  the  frame 
51,  which  support  the  seat  cushion  of  the  partial 
seat  section  21a  (FIG.  2).  The  seat  cushion  is 
secured  to  the  seat  cushion  support  frame  51  in  a 
conventional  manner. 

The  seat  back  cushion  support  frame  52  is  a 
U-shaped,  tubular  member  which  is  attached  to  the 
seat  cushion  support  frame  51  at  the  back  thereof. 
The  seat  back  cushion  support  includes  a  conven- 
tional  suspension  mat  formed  by  cross  members 
69  which  extend  horizontally  between  the  uprights 
and  a  vertical  support  member  71  which  extends 
between  the  upper  member  and  the  seat  cushion 

support  frame  51.  The  seat  back  cushion  support 
frame  52  is  rigidly  attached  to  the  seat  cushion 
support  frame  in  a  suitable  manner,  such  as  by 
welding.  The  seat  back  cushion  is  secured  to  the 

5  seat  back  frame  52  in  a  conventional  manner. 
The  seat  cushion  support  frame  51  includes  a 

plate  60  at  its  rear  inboard  corner  61  which  mounts 
the  pivot  assembly  22  and  a  plate  62,  having  an 
arcuate  inner  edge  64,  which  supports  the  guide 

io  roller  24  near  the  front  inboard  edge  of  the  support 
frame.  The  arcuate  edge  64  locates  the  guide  roller 
24  at  a  point  which  is  diametrically  opposed  to  the 
pivot  axis  31  defined  by  the  pivot  pin  33.  Thus,  the 
guide  roller  24  is  located  along  a  radius  drawn  from 

is  the  pivot  axis  and  extending  at  an  angle  of  approxi- 
mately  45°  relative  to  the  back  54  of  the  seat 
cushion  support  frame  51  when  the  pivoting  seat 
portion  21  is  in  the  normal  use  or  "drive"  position. 

Referring  to  FIG.  9,  the  pivot  assembly  22 
20  includes  an  anti-friction  bearing  assembly  78, 

which  is  interposed  between  the  seat  cushion  sup- 
port  frame  51  and  the  seat  pan  34,  and  a  pivot  pin 
33  which  depends  downwardly  from  the  frame  51 
and  extends  through  the  bearing  assembly.  The 

25  bearing  assembly  provides  a  substantially  friction 
free  interface  between  the  upper  surface  of  the 
seat  pan  34  and  the  lower  surface  of  the  seat 
cushion  support  frame  51.  The  pivot  pin  has  a 
shank  that  is  2  inches  in  length  and  is  f  inch  in 

30  diameter.  One  anti-friction  bearing  assembly  suit- 
able  for  this  purpose  is  the  INA  thrust  needle  roller 
bearing  assembly,  commercially  available  from  IN- 
VETECH,  Detroit  Michigan.  This  needle  thrust  nee- 
dle  roller  bearing  assembly  includes  a  needle  roller 

35  cage  assembly  and  thrust  washer  having  a  f  inch 
inner  diameter  and  a  I4  inch  outer  diameter.  A 
return  spring  80  biases  the  pivoting  seat  portion  21 
to  the  drive  position  so  that  after  an  occupant  has 
moved  the  seat  portion  21  to  the  access  position 

40  and  lifts  off  from  the  seat,  the  pivoting  seat  portion 
21  is  returned  automatically  to  the  "drive"  position. 
The  return  spring  80  is  embodied  as  a  torque 
spring  having  one  end  connected  to  the  seat  pan 
34  and  its  other  end  connected  to  the  pivot  pin  33 

45  or  elsewhere  on  the  pivoting  seat  cushion  support 
frame  51.  The  needle  thrust  bearing  and  return 
spring  minimize  the  friction  between  the  seat  pan 
and  the  seat  cushion  support  frame  and  provide  a 
smooth  movement  and  proper  seat  stowage  of  the 

50  pivoting  seat  portion,  after  the  occupant  lifts  off  the 
seat,  for  door  closure.  A  linear  spring  can  be  em- 
ployed  in  place  of  the  torque  spring. 

The  pivot  pin  33  is  located  below  the  pivoting 
seat  portion  near  the  outboard  rear  corner  of  ve- 

55  hide  seat  assembly.  Because  the  seat  portion  21 
pivots  about  a  pivot  axis  31  defined  by  a  pivot 
member  that  is  located  beneath  the  portion  of  the 
seat  that  pivots,  the  pivoting  seat  portion  moves 
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with  the  seated  occupant  in  the  way  the  occupant 
typically  egresses.  The  pivoting  seat  portion  en- 
hances  this  movement  by  translating  the  seated 
person  further  out  over  the  rocker  or  sill  17  at  the 
point  of  lift-off  than  if  the  occupant  were  to  egress 
without  the  seat  pivoting  arrangement  provided  by 
the  present  invention.  The  seat  pivot  defines  a 
pivot  axis  that  is  located  to  cause  the  front  edge  of 
the  pivoting  seat  portion  to  be  adjacent  to  and 
overlying  the  sill  or  rocker  of  the  vehicle  whereby 
the  occupant's  position  is  translated  in  a  direction 
outboard  of  the  vehicle. 

Referring  to  FIGS.  7,  8  and  10,  the  guide 
rollers  23  and  24  are  carried  by  the  seat  cushion 
support  frame,  arcuately  spaced  from  one  another. 
The  guide  roller  23  is  located  near  the  inboard  rear 
corner  of  the  seat  cushion  support  frame  and  the 
guide  roller  24  is  located  along  the  arcuate  edge  of 
the  support  frame  51  approximately  midway  be- 
tween  the  rear  inboard  corner  and  the  front  out- 
board  corner  of  the  seat  cushion  support  frame. 
The  guide  roller  23  is  carried  by  a  support  70 
which  includes  a  horizontally  extending  upper  arm 
71  and  a  horizontally  extending  lower  arm  72  which 
straddle  the  raceway  or  guide  track  40  as  shown  in 
FIG.  10.  The  guide  roller  23  extends  through  an 
aperture  71a  in  the  upper  arm  71  and  is  rotationally 
mounted  to  the  upper  arm  71  by  pin  73  with  the 
lower  surface  of  the  guide  roller  engaging  the  up- 
per  surface  of  the  guide  track.  The  lower  arm  72 
extends  below  the  raceway  40  and  locates  an 
adjustment  mechanism  74,  including  a  ball  bearing 
75,  the  position  of  which  is  adjustable  by  set  screw 
76  that  is  adapted  to  be  turned  in  a  tapped  ap- 
erture  77  in  the  lower  member  72.  The  set  screw 
76  is  adjusted  to  cause  the  ball  bearing  75  to 
engage  the  lower  surface  of  the  seat  pan  beneath 
the  guide  track,  so  that  the  guide  roller  23  is 
maintained  in  engagement  with  the  track.  This  ar- 
rangement  prevents  horizontal  tipping  of  the  can- 
tilevered  seat  cushion  support  frame  relative  to  the 
seat  pan,  thereby  preventing  tipping  of  the  pivoting 
seat  portion  21  relative  to  the  fixed  seat  portion  20, 
as  the  pivoting  seat  portion  21  is  pivoted  between 
the  drive  and  access  positions. 

The  center  lines  of  the  guide  rollers  are  dis- 
posed  on  a  radius  n  drawn  from  the  pivot  axis  31 
of  the  pivot  pin  33,  which  radius  corresponds  to  the 
radius  of  the  guide  track.  By  way  of  example,  the 
length  of  the  radius  n  is  in  the  range  of  14  to  18 
inches,  and  in  the  exemplary  embodiment  is  14.5 
inches.  The  guide  roller  23  is  spaced  apart  from 
guide  roller  24  along  the  arcuate  edge  64  of  the 
seat  cushion  support  frame  a  distance  correspond- 
ing  to  the  radius  n  and  the  amount  of  travel  of  the 
pivoting  seat  portion  from  the  normal  use  position 
to  the  access  position.  In  the  exemplary  embodi- 
ment,  the  guide  roller  23  is  located  45  angular 

degrees  from  the  guide  roller  24.  The  vehicle  seat 
assembly  includes  a  travel  limit  provided  by  stop 
members  41  and  42  on  the  seat  pan  which  coop- 
erate  with  the  support  70  for  the  guide  roller  23  to 

5  limit  the  pivotal  movement  of  the  pivoting  seat 
portion  to  a  range  of  about  40  °  to  50  °  ,  and  prefer- 
ably  to  about  45  angular  degrees  from  the  normal 
use  or  drive  position.  The  stop  member  41  is 
engaged  by  the  lower  arm  72  when  the  pivoting 

io  seat  portion  21  is  at  the  drive  position  and  the  stop 
member  42  is  engaged  by  the  lower  arm  72  when 
the  pivoting  seat  portion  21  is  at  the  access  posi- 
tion.  Thus,  the  stop  members  41  and  42  define  the 
amount  of  angular  pivoting  for  the  seat  portion  21 

is  between  the  normal  use  position  and  the  access 
position. 

Referring  again  to  FIGS.  6  and  7,  the  detent 
notch  44a  in  the  seat  pan  is  sized  to  receive  the 
guide  roller  24  so  that  when  the  pivoting  seat 

20  portion  has  been  pivoted  to  the  access  position, 
the  guide  roller  24  drops  into  the  notch.  The  depth 
of  the  notch  is  sufficient  to  maintain  the  pivoting 
seat  portion  in  the  access  position  as  long  as  an 
individual  is  sitting  in  the  seat,  but  the  force  of  the 

25  restoring  spring  80  is  sufficient  to  cause  the  seat 
portion  21  to  be  returned  to  the  drive  position  when 
the  occupant  lifts  off  of  the  seat. 

Referring  to  FIGS.  11  and  12,  the  vehicle  seat 
assembly  includes  a  releasable  latch  mechanism 

30  81  for  maintaining  the  pivoting  seat  portion  in  the 
normal  drive  position.  The  latch  mechanism  81 
includes  a  hook  82  which  cooperates  with  a  latch 
bar  83  to  lock  the  pivoting  seat  portion  to  the  fixed 
seat  portion.  The  hook  is  pivotally  mounted  on  the 

35  fixed  seat  pan  34  by  a  pivot  mechanism  including  a 
pivot  rod  84  which  defines  a  pivot  axis  for  the  hook 
82.  The  hook  is  located  inwardly  of  the  inboard 
side  of  the  seat  pan  34  in  operative  relation  with 
the  latch  bar  83  that  is  mounted  on  the  frame  51  of 

40  the  pivoting  seat  cushion  near  the  inboard  side 
thereof.  The  pivot  rod  84  extends  through  one  or 
more  tabs  85  which  project  forwardly  from  the  rear 
wall  of  the  seat  pan,  the  pivot  rod  having  one  end 
connected  to  the  hook  82  and  its  other  end  con- 

45  nected  to  the  upper  end  of  a  vertically  extending 
actuating  lever  arm  86. 

The  latch  mechanism  81  is  operated  by  a 
release  cable  90  which  extends  through  a  cable 
housing  87  supported  on  the  seat  pan  by  an  pair  of 

50  legs  88.  A  stabilizing  rod  89  extends  between  the 
lever  and  the  hook.  The  release  cable  90  has  one 
end  90a  connected  to  the  actuating  lever  arm  86  at 
its  lower  end  and  has  its  other  end  connected  to  a 
release  lever  91  that  is  located  at  the  front  edge  of 

55  the  seat  assembly.  Raising  the  release  lever  draws 
the  cable  forwardly,  pivoting  the  actuating  lever 
arm  in  the  direction  of  the  arrow  to  pivot  the  rod 
moving  the  hook  82  to  release  the  hook  from  the 
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latch  bar  83,  permitting  the  pivoting  seat  portion  to 
be  pivoted  from  the  drive  position  to  the  access 
position.  The  hook  is  restored  to  its  latching  en- 
gagement  with  the  latch  bar  83  when  the  pivoting 
seat  cushion  is  restored  to  the  drive  position  by 
spring  80. 

Referring  to  FIG.  13,  in  accordance  with  a 
further  embodiment,  the  latch  mechanism  81  is 
operated  by  a  solenoid  92  mounted  on  the  seat 
pan  and  having  a  plunger  rod  93  connected  to  the 
cable  90.  The  solenoid  92  is  energized  by  operat- 
ing  a  switch  94  located  along  one  side  of  the  seat 
as  illustrated  in  FIG.  13,  or  at  the  front  of  the  seat, 
at  a  position  that  is  convenient  to  an  occupant  of 
the  seat  assembly. 

Alternatively,  the  pivoting  seat  portion  can  be 
adapted  to  pivot  from  the  drive  position  to  the 
access  position  in  response  to  the  opening  of  the 
door  of  the  vehicle  rather  than  in  response  to  the 
operation  of  a  manual  switch.  In  this  alternative 
embodiment  illustrated  in  FIG.  14,  a  return  spring, 
such  as  return  spring  80  (FIG.  7)  is  connected  to 
cause  the  pivoting  seat  portion  to  pivot  to  the 
access  position  when  released.  A  sensor  108  that 
is  responsive  to  the  opening  of  the  door  of  the 
vehicle  causes  the  solenoid  92  to  be  energized 
momentarily,  unlatching  the  pivoting  seat  portion, 
permitting  the  pivoting  seat  portion  to  be  pivoted  to 
the  access  position  under  the  force  of  the  spring. 
The  pivoting  seat  portion  is  latched  in  the  drive 
position  as  the  occupant  returns  the  seat  portion  to 
the  drive  position  by  the  occupant. 

Referring  to  FIG.  15,  alternatively,  a  cam  op- 
erated  latch  or  locking  mechanism  95  can  be  pro- 
vided  in  place  of  the  detent  action  provided  by  the 
guide  wheel  24  and  the  notch  44.  The  cam  op- 
erated  locking  mechanism  95  enables  the  user  to 
control  when  the  pivoting  seat  portion  is  free  to 
pivot  either  under  the  force  of  a  restoring  spring  or 
under  the  control  of  the  occupant  of  the  seat.  The 
cam  operated  mechanism  includes  a  pair  of  pads 
96  and  97,  one  of  the  pads  96  is  located  in 
overlying  relationship  with  the  guide  track  40  and 
the  other  pad  97  is  located  beneath  the  guide 
track.  The  pads  are  carried  on  a  yoke  98  which  is 
spring  loaded  to  maintain  the  pads  out  of  contact 
with  the  track.  The  mechanism  includes  a  cam  99 
carried  on  a  rod  100  which  is  rotatable  clockwise  to 
cause  the  cam  to  move  the  yoke  so  that  the  pads 
are  driven  into  engagement  with  the  track  to  hold 
the  seat  portion  21  in  the  position  to  which  it  has 
been  pivoted.  The  cam  operated  mechanism  per- 
mits  the  pivoting  seat  portion  to  be  locked  at  any 
position  at  or  between  the  drive  and  access  posi- 
tions.  When  the  rod  is  rotated  counterclockwise, 
the  cam  is  operated  to  allow  the  spring  loaded 
yoke  to  restore,  moving  the  pads  out  of  engage- 
ment  with  the  track,  permitting  the  occupant  to 

pivot  the  seat  portion  21  freely. 
Referring  to  FIG.  16,  in  accordance  with  a 

further  embodiment,  the  vehicle  seat  assembly  in- 
cludes  an  inertia  latch  101  which  is  located  near 

5  the  rear  inboard  corner  of  the  vehicle  seat  assem- 
bly.  The  inertia  latch  prevents  movement  of  the 
pivoting  seat  portion  21  in  response  to  a  rapid 
deceleration  as  may  occur  in  the  event  of  a  crash 
situation.  Various  inertia  latches  are  known  and 

io  accordingly,  the  inertia  latch  will  not  be  described 
in  detail.  Briefly,  the  inertia  latch  includes  a  U- 
shaped  member  102  which  is  mounted  on  the  seat 
back  frame  35  of  the  fixed  seat  portion  21  and  a 
latching  mechanism  103  which  is  carried  by  the 

is  seat  back  frame  portion  52  of  the  pivoting  seat 
portion  21.  The  member  102  is  mounted  near  the 
lower  inboard  corner  of  the  seat  back  frame  and 
has  a  horizontally  extending  rod  portion  102a.  The 
latching  mechanism  103  includes  a  pivotal  lock 

20  member  104  which  is  mounted  in  juxtaposed  rela- 
tion  with  the  member  102  and  having  a  weight  105 
pivotally  mounted  thereon,  to  cause  the  lock  mem- 
ber  to  swing  forwardly,  pivoting  clockwise  in  re- 
sponse  to  a  rapid  deceleration  of  the  vehicle,  caus- 

25  ing  the  lock  member  104  to  engage  the  rod  portion 
102a  of  the  member  102,  preventing  pivoting 
movement  seat  portion  21.  One  example  of  an 
inertia  latch  suitable  for  this  purpose  is  disclosed  in 
U.S.  Patent  no.  4,988,134,  which  was  issued  on 

30  January  29,  1991. 
Referring  to  FIG.  17,  the  separation  plane  be- 

tween  the  seat  pan  34  and  the  seat  cushion  sup- 
port  frame  51  extends  at  an  angle  a  relative  to  the 
horizontal  which  is  in  the  range  of  0°  to  10°. 

35  Preferably,  the  angle  a  is  0  °  so  that  the  separation 
plane  extends  horizontally  as  shown  by  the  solid 
line  110  in  FIG.  17.  For  such  condition,  the  pivot 
axis  31  defined  by  the  pivot  pin  33  is  substantially 
vertical  so  that  raking  is  minimized  as  the  seat 

40  portion  21  is  pivoted  between  the  drive  and  access 
positions.  As  a  result,  an  individual  will  not  exper- 
ience  imbalance  due  to  the  fore  to  aft  inclination  of 
the  seat,  particularly  during  ingress  into  the  vehicle. 
However,  vehicle  seats  incline  from  front  to  back, 

45  and  so  the  plane  of  separation  extends  at  a  slight 
angle  a  relative  to  the  horizontal  as  represented  by 
the  dashed  line  111  in  FIG.  17.  The  angle  a  is  no 
greater  than  about  10°  and  preferably,  is  in  the 
order  of  7  °  . 

so  Referring  to  FIG.  18,  the  plane  of  separation 
between  the  seat  pan  34  and  the  seat  cushion 
support  frame  51  can  be  angled  laterally.  As  view- 
ed  from  the  front  of  the  seat  assembly  as  illus- 
trated  in  FIG.  18,  preferably,  the  lateral  extent  of 

55  the  seat  cushion  support  frame  is  parallel  to  the 
lower  seat  frame  as  represented  by  the  solid  line 
112  in  FIG.  18.  However,  the  plane  of  separation  of 
the  seat  may  be  inclined  outwardly  in  a  lateral 
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direction  as  represented  by  the  dashed  line  113  in 
FIG.  18. 

Referring  to  FIG.  19,  preferably  the  forward 
outboard  corner  115  of  the  seat  cushion  21a  is 
severely  rounded  to  provide  more  leg  room  for  an 
individual  during  the  pivoting  movement  of  the  seat 
portion  21  between  the  drive  and  access  positions. 
By  way  of  example,  for  a  seat  cushion  21a  that  is 
approximately  twenty  inches  wide  and  twenty 
inches  deep  from  front  to  back,  the  corner  is  shown 
as  being  cut  at  a  radius  r2  of  ten  inches,  for 
example.  The  outer  seat  corner  may  have  a  greater 
or  more  severe  cut,  such  as,  for  example,  the  five 
inch  radius  r3  as  shown  by  the  dashed  line  in  FIG. 
19.  Moreover,  in  some  applications  the  front  out- 
board  edge  may  have  a  substantially  small  radius. 

Referring  to  FIG.  20,  there  is  illustrated  a  fur- 
ther  embodiment  of  a  vehicle  seat  assembly  118  in 
which  the  entire  seat  back  14  of  the  vehicle  seat 
assembly  118  is  fixed  and  only  a  portion  21a  of  the 
seat  cushion  12  is  movable  relative  to  the  rest  of 
the  vehicle  seat  assembly.  In  this  embodiment,  the 
portion  21a  of  the  seat  cushion  that  provides  sup- 
port  for  the  occupant  of  the  seat,  is  mounted  on  a 
pair  of  slide  rail  assemblies  119,  which  are  pro- 
vided  in  addition  to  the  conventional  slide  rail  as- 
semblies  25  which  provide  for  fore  and  aft  move- 
ment  of  the  seat  assembly,  for  permitting  the  seat 
cushion  portion  21a  to  be  moved  laterally  relative 
to  the  remainder  of  the  vehicle  seat  assembly  to 
translate  the  occupant  laterally  towards  the  out- 
board  side  of  the  vehicle.  The  vehicle  seat  assem- 
bly  118  includes  a  latch  mechanism  81  corre- 
sponding  to  that  for  the  vehicle  seat  assembly  10 
for  preventing  the  sliding  seat  portion  from  moving 
laterally  relative  to  the  fixed  seat  portion  except 
during  ingress  or  egress. 

Referring  to  FIGS.  21-24,  there  is  illustrated 
another  embodiment  of  a  vehicle  seat  assembly 
120  that  includes  a  reclineable  seat  back  14.  The 
seat  back  14  is  connected  to  the  seat  cushion  12 
by  a  conventional  recliner  mechanism  31  which 
permits  the  inclination  of  the  seat  back  to  be  ad- 
justed  relative  to  the  seat  cushion  as  is  known  in 
the  art.  In  this  embodiment,  only  the  portion  21a  of 
the  seat  cushion  that  provides  support  for  the  oc- 
cupant  of  the  seat  is  adapted  to  pivot  relative  to  the 
remainder  of  the  seat  assembly.  That  is,  the  seat 
back  portion  of  the  vehicle  seat  assembly  does  not 
move  with  the  seat  cushion  portion  21a  during  an 
individual's  ingress  into  of  egress  out  of  the  ve- 
hicle. 

The  seat  assembly  120  includes  a  pivot  as- 
sembly  122  and  a  guide  assembly.  The  pivot  as- 
sembly  122  includes  a  "doughnut"  shaped  thrust 
bearing  123  which  supports  the  pivoting  seat  cush- 
ion  portion  at  its  rear  outboard  corner  and  provides 
the  function  of  the  pivot  pin.  The  upper  portion  of 

the  bearing  is  attached  to  the  under  surface  of  the 
frame  51  of  the  pivoting  seat  portion.  The  lower 
portion  of  the  bearing  is  secured  to  the  upper 
surface  of  the  seat  pan  124.  The  thrust  bearing  123 

5  has  a  4  inch  inner  diameter  and  a  5.5  inch  outer 
diameter.  A  thrust  bearing  suitable  for  this  applica- 
tion  is  commercially  available  as  the  series  29400 
from  INVETECH. 

Referring  to  FIG.  22,  the  outboard  upright 
io  member  125  of  the  seat  back  frame  extends  up- 

wards  through  the  aperture  126  defined  by  the 
inner  diameter  of  the  thrust  bearing.  The  seat  pan 
124  has  an  aperture  128  at  its  inboard  rear  corner 
through  which  passes  the  inboard  upright  member 

is  129  of  the  seat  back.  The  thrust  bearing  provides 
sufficient  clearance  to  permit  the  seat  portion  to 
pivot  about  a  vertical  axis,  i.e.,  about  the  recliner 
bracket,  between  a  normal  use  or  drive  position, 
illustrated  in  FIG.  23,  and  an  access  position,  illus- 

20  trated  in  FIG.  24.  The  thrust  bearing  configuration 
also  permits  the  recliner  bracket  to  rotate  about  a 
horizontal  axis  as  the  angle  of  inclination  of  the 
seat  back  is  adjusted. 

The  guide  assembly  includes  guide  rollers, 
25  such  as  guide  roller  24  shown  in  FIG.  21,  a  guide 

roller  corresponding  to  guide  roller  25  (FIG.  7),  and 
a  guide  track  40  which  correspond  to  like  num- 
bered  elements  of  vehicle  seat  assembly  10.  The 
forward  edge  of  the  pivoting  seat  portion  21a  is 

30  supported  and  guided  by  the  guide  rollers  which 
stabilize  the  pivoting  seat  portion. 

The  vehicle  seat  assembly  120  includes  one  or 
more  latch  mechanisms  which  are  similar  to  those 
for  the  vehicle  seat  assembly  10  for  preventing  the 

35  pivoting  seat  portion  from  pivoting  relative  to  the 
fixed  seat  portion  except  during  ingress  or  egress. 

Referring  to  FIGS.  25-27,  there  is  illustrated  a 
pivoting  seat  assembly  132  which  includes  an  ar- 
ticulated  pivot  arm  134.  The  articulated  pivot  arm 

40  134  causes  the  pivoting  seat  portion  to  be  moved 
backwards  as  it  is  being  pivoted  toward  the  out- 
board  side  of  the  vehicle.  The  pivot  arm  134  in- 
cludes  a  pivot  pin  138  at  one  end  for  pivotally 
mounting  the  assembly  on  the  seat  pan  and  a 

45  guide  roller  assembly  140  at  the  other  end  which 
cooperates  with  a  guide  track  142  on  the  seat  pan 
to  define  the  path  of  movement  of  the  pivoting  seat 
portion  21a. 

The  pivoting  seat  portion  21a  is  attached  to  the 
50  pivot  arm  134  by  mounting  brackets  144  and  145 

carried  on  the  upper  surface  of  the  pivot  arm.  One 
of  the  mounting  brackets  144  is  fixed  on  the  outer 
section  169  of  the  pivot  arm  and  the  other  mount- 
ing  bracket  145  is  slidably  mounted  on  the  inner 

55  section  168  of  the  pivot  arm.  The  guide  holler 
assembly  includes  a  guide  roller  bearing  146  rotat- 
able  about  a  horizontal  axis  which  cooperates  with 
a  horizontally  extending  portion  148  of  the  guide 
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track  and  a  cam  roller  bearing  150  rotatable  about 
a  vertical  axis  which  cooperates  with  a  vertically 
extending  portion  152  of  the  guide  track.  The  two 
roller  bearings  are  carried  on  a  plate  154  mounted 
on  the  end  of  the  pivot  arm.  The  roller  bearing  146 
is  mounted  in  an  aperture  156  in  the  plate  by  a 
pivot  pin  158.  The  cam  roller  bearing  150  is  moun- 
ted  to  the  plate  154  by  a  pivot  pin  160  is  secured 
to  the  plate  for  pivoting  movement  relative  thereto. 

The  guide  track  portion  148  on  the  guide  track 
is  a  horizontal  surface  on  the  upper  surface  of  the 
seat  pan.  The  guide  track  portion  152  is  a  con- 
toured  surface  on  the  edge  of  the  track.  The  guide 
track  is  generally  arcuate  at  its  ends  164,  but  has 
an  inwardly  directed  portion  166  intermediate  its 
ends,  defining  a  contoured  surface  portion  for  the 
guide  track.  The  guide  track  portion  may  be 
formed  to  define  a  desired  contour  or  the  guide 
track  may  be  at  a  fixed  radius  and  include  a  cam 
located  along  the  radius  to  adapt  the  guide  track  to 
provide  a  desired  contour. 

The  outer  section  169  of  the  pivot  arm  134 
extends  in  a  telescoping  relationship  with  the  inner 
section  168  of  the  pivot  arm  134.  The  pivot  arm 
134  extends  outwardly  in  cantilever  fashion  from 
the  pivot  138.  A  tension  spring  170  which  is  inter- 
posed  between  the  two  sections  168  and  169  of 
the  pivot  arm  provides  an  inwardly  directed  bias 
force  for  biasing  the  outer  section  169  into  engage- 
ment  with  the  contoured  vertical  surface  of  the 
guide  track.  The  outer  section  169  is  adapted  to  be 
moved  radially  inwardly  when  the  guide  cam  roller 
bearing  is  rolling  over  the  contoured  portion  of  the 
guide  track.  Referring  to  FIG.  27,  the  guide  roller 
146  engages  the  flat  upper  surface  148  of  the 
track.  The  outer  cam  roller  bearing  150  underlies 
an  outwardly  projecting  portion  151  of  the  guide 
track  and  engages  the  vertical  surface  152.  Alter- 
natively,  the  guide  roller  assembly  may  comprise  a 
ball  bearing  which  provides  the  horizontal  and  verti- 
cal  engagement  of  the  end  of  the  pivot  arm  with 
the  guide  track. 

The  pivot  mechanism  moves  the  moveable 
seat  portion  rearwardly  when  cam  guide  roller  150 
moves  from  the  end  portion  164  and  engages  the 
contoured  surface  portion  166,  and  then  forwardly 
when  the  guide  roller  177  moves  into  engagement 
with  the  other  arcuate  end  portion  164  of  the  guide 
track,  when  the  moveable  seat  portion  is  being 
moved  from  the  normal  use  position  to  the  access 
position  in  which  it  is  located  with  its  forward  edge 
overlying  the  sill,  closely  approximating  a  normal 
egress  from  the  vehicle. 

Referring  to  FIG.  28  in  an  alternative  arrange- 
ment  for  a  pivot  mechanism  170,  the  pivot  arm  172 
has  a  floating  pivot  173  which  is  located  radially 
outward  from  the  pivot  axis.  A  guide  roller  assem- 
bly  1  74  is  attached  to  the  end  of  the  pivot  arm  1  72 

in  cooperative  relation  with  a  guide  track  175.  The 
guide  roller  assembly  174  includes  a  guide  roller 
176  which  rotates  about  a  horizontal  axis  and  a 
guide  roller  177  which  rotates  about  a  vertical  axis. 

5  The  guide  track  has  an  arcuate  start  portion  178,  a 
contoured  portion  179  and  an  arcuate  end  portion 
178a  along  its  inner  edge  175a  and  a  flat  upper 
surface  181.  The  contoured  portion  179  has  a 
radius  of  curvature  that  is  different  from  that  for  the 

io  arcuate  portions  178  and  178a.  The  pivot  arm  172 
carries  a  pair  of  mounting  brackets  180  to  facilitate 
attachment  of  the  frame  of  the  pivoting  seat  portion 
to  the  pivot  arm. 

As  shown  in  FIG.  29,  the  guide  roller  176 
is  engages  the  flat  upper  surface  181  of  the  guide 

track  in  the  manner  of  the  guide  rollers  23  and  24. 
The  guide  roller  177  engages  the  contoured  inner 
surface  of  the  guide  track.  The  pivot  arm  assembly 
includes  a  spring  182  which  biases  the  telescoped 

20  sections  outwardly  so  as  to  bias  the  guide  roller 
into  engagement  with  the  vertical  portion  of  the 
guide  track. 

The  pivot  mechanism  170  moves  the  moveable 
seat  portion  rearwardly  when  cam  guide  roller  177 

25  moves  from  the  arcuate  start  portion  178  and  en- 
gages  the  contoured  portion  179,  and  then  for- 
wardly  when  the  guide  roller  177  moves  into  en- 
gagement  with  the  arcuate  end  portion  178a  of  the 
guide  track  in  the  manner  of  the  pivoting  seat 

30  assembly  132,  as  the  moveable  seat  portion  is 
being  moved  from  the  normal  use  position  to  the 
access  position  in  which  it  is  located  with  its  for- 
ward  edge  overlying  the  sill. 

In  accordance  with  another  aspect  of  the  inven- 
35  tion,  the  vehicle  seat  assemblies  10,  10',  118,  and 

120  are  supplemented  by  one  or  more  hand  grips, 
resulting  in  a  system  that  facilitates  the  ingress  by 
an  individual  into  and  egress  out  of  a  vehicle 
through  a  door  opening  of  the  vehicle.  The  hand 

40  grip  is  disposed  on  a  portion  of  the  vehicle  adja- 
cent  to  the  door  opening  and  located  to  be  gripped 
by  an  individual  during  ingress  into  and/or  egress 
from  the  vehicle. 

Referring  to  FIG.  30,  in  one  embodiment,  the 
45  hand  grip  186  is  located  on  the  inside  surface  187a 

of  the  door  187  and  extends  substantially  the  entire 
length  of  the  door.  The  hand  grip  includes  a  recess 
186a  near  the  forward  end  of  the  hand  grip  and  an 
elongated  opening  186b  extending  from  near  the 

50  center  of  the  hand  grip  to  a  point  adjacent  to  the 
rear  of  the  hand  grip.  The  hand  grip  186  is  pro- 
duced  in  the  form  a  replaceable  panel  188  that  is 
secured  to  an  opening  187b  in  the  inner  surface 
187a  of  the  door  187.  This  permits  the  hand  grip 

55  186  to  be  marketed  as  a  part  of  a  trim  package 
with  its  styling,  colors  and  contours  complementing 
the  interior  trim  of  the  vehicle  in  which  it  is  in- 
stalled.  In  the  embodiment  illustrated  in  FIG.  31, 

11 
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the  hand  grip  189  is  formed  with  the  headliner  190 
of  the  vehicle  and  extends  inwardly  at  the  top 
center  portion  of  the  frame  around  the  doorway. 

In  FIG.  32,  the  vehicle  frame  includes  a  hand 
grip  191  located  on  an  "A"  pillar  192  of  the  vehicle 
near  the  top  or  upper  left  corner  of  the  door  open- 
ing  and  a  hand  grip  193  located  on  the  rocker  194 
of  the  vehicle  near  the  bottom  or  lower  right  corner 
of  the  door  opening  at  a  point  that  is  substantially 
diametrically  opposed  to  handle.  The  vehicle  frame 
includes  a  portion  defining  an  arched  or  arcuately 
shaped  door  opening  for  permitting  ingress  into 
and  egress  from  the  vehicle.  In  FIG.  33,  the  vehicle 
frame  includes  a  hand  grip  195  located  on  an  "A" 
pillar  192  of  the  vehicle  and  a  handle  or  hand  grip 
196  that  is  located  on  an  "B"  pillar  197  of  the 
vehicle. 

Referring  to  FIG.  34,  the  hand  compatible  grip 
198  is  defined  by  a  portion  199  of  the  roof  200  of 
the  vehicle  and  the  upper  portion  201  of  the  door 
202  of  the  vehicle.  As  shown  in  FIG.  34,  the  roof 
200  of  the  vehicle  has  a  cut  out  portion  199  just 
above  the  door  202  to  facilitate  ingress  into  and 
egress  from  the  vehicle.  The  door  has  an  extension 
portion  203  that  is  complementary  in  shape  to  the 
cut  out  portion  199  of  the  roof  and  which  is  re- 
ceived  in  the  cut  out  portion.  The  door  extension 
portion  203  defines  a  hand  grip  198  when  the  door 
is  open,  the  hand  grip  198  being  concealed  when 
the  door  is  closed.  The  roof  is  under  cut  as  at  204 
and  the  upper  edge  206  of  the  door  extension 
portion  has  a  portion  of  a  reduced  thickness  to 
mate  with  the  roof  portion,  providing  sealing.  Alter- 
natively,  the  hand  grip  may  be  defined  in  the  roof 
of  the  vehicle  and  concealed  by  the  extension 
portion  203  of  the  door,  when  the  door  is  closed. 

Referring  to  FIG.  35,  the  pivoting  seat  arrange- 
ment  according  to  the  present  invention  is  shown 
applied  to  a  bench  seat  210.  The  bench  seat  210 
has  a  pivoting  seat  portion  212  at  the  left  of  driver's 
side  of  the  vehicle,  and  a  pivoting  seat  portion  214 
at  the  right  or  passenger  side  of  the  vehicle.  The 
bench  seat  210  may  be  the  front  seat  of  the 
vehicle  or  the  rear  seat  of  a  four  door  vehicle,  or 
such  bench  seat  may  be  provided  in  both  the  front 
and  back  of  the  vehicle.  The  pivot  mechanisms  are 
located  below  the  pivoting  seat  portion  and  near 
the  outboard  rear  corner  as  described  above  for 
seat  assembly  10.  Each  of  the  pivoting  seat  por- 
tions  212  and  214  of  the  bench  seat  assembly 
includes  the  features  of  the  seat  assembly  10  or 
10'  as  has  been  described. 

Thus,  it  has  been  shown  that  the  present  inven- 
tion  provides  a  vehicle  seat  assembly  in  which  a 
portion  of  the  seat  cushion  is  adapted  to  be  moved 
relative  to  the  remainder  of  the  seat  cushion  from  a 
normal  use  position  to  an  access  position  where  at 
least  a  portion  of  an  edge  of  the  seat  cushion 

portion  overlies  the  rocker  of  the  vehicle  to  facili- 
tate  ingress  into  and  egress  from  the  vehicle.  In 
one  embodiment,  the  movable  seat  portion  is 
adapted  to  pivot  relative  to  the  fixed  seat  portion 

5  between  the  normal  use  or  drive  position  and  the 
access  position.  The  pivot  axis  is  located  beneath 
the  pivoting  seat  portion  and  the  movable  portion  of 
the  seat  pivots  in  a  substantially  horizontal  plane 
and  over  a  limited  range  in  the  order  of  40  °  to  50  ° 

io  so  that  the  pivoting  movement  of  the  pivoting  seat 
portion  from  the  drive  position  to  the  access  posi- 
tion  corresponds  to  the  movement  of  an  individual 
during  normal  egress  from  the  vehicle.  The  location 
of  the  pivot  axis  beneath  the  pivoting  seat  portion, 

is  the  limited  range  of  movement  together  and  the 
fact  that  only  part  of  the  seat  cushion  pivots,  makes 
the  pivoting  seat  cushion  arrangement  provided  by 
the  present  invention  simpler  in  construction  and 
considerably  less  expensive  than  known  arrange- 

20  ments.  In  another  embodiment,  the  seat  assembly 
includes  a  slide  track  that  permits  a  portion  of  the 
seat  to  be  moved  laterally  relative  to  the  remainder 
of  the  seat  between  the  normal  use  and  access 
positions.  In  accordance  with  another  aspect  of  the 

25  invention,  a  vehicle  seat  assembly  including  the 
pivoting  seat  cushion  arrangement  is  supplemented 
by  one  or  more  hand  grips,  resulting  in  a  system 
that  facilitates  an  individual's  ingress  into  and 
egress  out  of  a  vehicle  through  a  door  opening  of 

30  the  vehicle.  The  hand  grip  is  disposed  on  a  portion 
of  the  vehicle  adjacent  to  the  door  opening  and  is 
located  to  be  gripped  by  an  individual  during  in- 
gress  into  and/or  egress  from  the  vehicle.  In  one 
embodiment,  the  hand  grip  is  defined  by  the  out- 

35  board  side  of  the  fixed  seat  portion  or  the  inner 
surface  of  the  door  of  the  vehicle.  In  other  embodi- 
ments,  the  hand  grip  is  an  integral  part  of  the 
frame  of  the  vehicle  and  may  be  formed  as  part  of 
the  "A"  pillar  and/or  the  "B"  pillar  of  the  vehicle, 

40  the  rocker  of  the  vehicle  or  may  be  defined  by 
mating  portions  of  the  roof  and  door  of  the  vehicle. 

While  the  invention  has  been  described  with 
reference  to  preferred  embodiments,  various  modi- 
fications  can  be  made  without  departing  from  the 

45  spirit  and  scope  of  the  invention  as  defined  in  the 
appended  claims.  For  example,  the  seat  cushion 
support  frame  can  be  a  seat  pan  similar  to  the  seat 
pan  of  the  fixed  seat  portion  and  the  two  seat  pans 
can  be  adapted  to  nest  together  to  provide  a  lock- 

so  ing  function  for  preventing  unwanted  pivoting  of  the 
pivoting  seat  portion.  Also,  the  vehicle  seat  assem- 
bly  may  include  a  reclineable  seat  back  that  is 
connected  to  the  seat  cushion  by  a  recliner  mecha- 
nism  which  extends  through  the  pivot  mechanism 

55  and  provides  clearance  to  permit  the  seat  back  to 
pivot  relative  to  the  seat  cushion  or  only  a  portion 
of  the  seat  back  may  be  adapted  to  pivot  with  the 
seat  cushion.  In  such  seat  assembly,  the  seat  back 
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frame  of  the  pivoting  seat  portion  would  be  adapted 
to  nest  in  and  be  secured  to  the  back  seat  frame  of 
the  fixed  seat  portion  with  the  pivoting  seat  back 
frame  and  would  include  a  recliner  mechanism  that 
couples  to  the  recliner  mechanism  of  the  fixed  seat  5 
portion  and  that  breaks  away  or  decouples  when 
the  pivot  mechanism  is  activated. 

Claims 
10 

1.  A  single  occupant  vehicle  seat  assembly  (10) 
comprising:a  seat  cushion  assembly  (12)  and  a 
seat  back  assembly  (14)  mounted  on  said  seat 
cushion  assembly;  said  seat  cushion  assembly 
including  a  first  seat  portion  (20)  having  first  is 
cushion  material  (20a)  which  defines  a  fixed 
partial  seat  cushion  section  of  the  vehicle  seat 
assembly  and  a  second  seat  portion  (21)  hav- 
ing  second  cushion  material  (21a)  which  de- 
fines  a  movable  partial  seat  cushion  section  of  20 
the  vehicle  seat  assembly;  mounting  means 
(22,  23,  24,  38)  for  mounting  said  second  seat 
portion  on  said  first  seat  portion  for  movement 
relative  to  said  first  seat  portion,  said  mounting 
means  including  pivot  means  (22)  defining  a  25 
substantially  vertical  pivot  axis  for  permitting 
said  second  seat  portion  to  pivot  relative  to 
said  first  seat  portion  about  said  pivot  axis  in  a 
substantially  horizontal  plane  between  a  for- 
ward  facing  use  position  and  an  access  posi-  30 
tion  where  et  least  a  portion  of  one  edge  of 
said  second  seat  portion  overlies  the  rocker 
(17)  of  the  vehicle  to  facilitate  ingress  into  and 
egress  from  the  vehicle  through  a  doorway  of 
the  vehicle;  said  movable  partial  seat  cushion  35 
section  being  adapted  to  nest  with  said  fixed 
partial  seat  cushion  section  when  said  second 
seat  portion  is  in  said  use  position,  whereby 
said  fixed  and  movable  partial  seat  cushion 
sections  provide  the  appearance  of  a  whole  40 
seat  cushion  for  the  vehicle  seat  assembly 
when  said  second  seat  portion  is  in  said  use 
position. 

2.  The  vehicle  seat  assembly  according  to  claim 
1  ,  wherein  said  first  seat  portion  includes  third 
cushion  material  (20b)  which  defines  a  first 
partial  seat  back  section  of  the  vehicle  seat 
assembly,  and  said  second  seat  portion  in- 
cludes  fourth  cushion  material  (21b)  which  de- 
fines  a  second  partial  seat  back  section  of  the 
vehicle  seat  assembly,  said  second  partial  seat 
back  section  being  adapted  to  nest  with  said 
first  partial  seat  back  section  when  said  second 
seat  portion  is  in  said  use  position  whereby 
said  first  and  second  partial  seat  back  sections 
provide  the  appearance  of  a  whole  seat  back 
cushion  for  the  vehicle  seat  assembly. 

3.  The  vehicle  seat  assembly  according  to  claim 
2,  wherein  said  third  cushion  material  includes 
first  and  second  vertically  extending  portions 
(28)  which  define  the  inboard  and  outboard 

5  sides  of  the  seat  back  cushion  of  the  vehicle 
seat  assembly  and  a  third  portion  (29)  extend- 
ing  horizontally  between  upper  ends  of  said 
first  and  second  portions  and  which  defines  the 
upper  middle  portion  of  the  seat  back  cushion 

io  of  the  vehicle  seat  assembly. 

4.  The  vehicle  seat  assembly  according  to  claim 
1,  wherein  said  mounting  means  includes  at 
least  first  and  second  guide  rollers  (23,  24) 

is  carried  by  one  of  said  seat  portions,  and  an 
arcuately  shaped  guide  roller  track  (40)  defined 
by  the  other  one  of  said  seat  portions,  said 
pivot  means  being  located  at  the  rear  outboard 
corner  of  said  seat  assembly  to  cause  the 

20  pivoting  movement  of  said  pivoting  seat  por- 
tion  from  said  use  position  to  said  access 
position  to  correspond  substantially  to  the 
movement  of  an  individual  during  normal 
egress  from  the  vehicle,  and  to  cause  at  least 

25  a  portion  of  the  front  edge  of  said  pivoting  seat 
portion  to  overlie  the  rocker  of  the  vehicle 
when  said  pivoting  seat  portion  is  in  said  ac- 
cess  position,  whereby  an  occupant  of  the 
vehicle  seat  assembly  is  translated  in  a  direc- 

30  tion  outboard  of  the  vehicle  when  said  pivoting 
seat  portion  is  pivoted  from  said  use  position 
to  said  access  position. 

5.  The  vehicle  seat  assembly  according  to  claim 
35  4,  wherein  said  guide  roller  track  (40)  includes 

a  first  portion  (178)  having  a  first  radius  of 
curvature  and  a  second  portion  (179)  having  a 
radius  of  curvature  different  from  said  first  ra- 
dius  of  curvature. 

40 
6.  The  vehicle  seat  assembly  according  to  claim 

1,  including  releasable  latch  means  (81)  for 
maintaining  said  second  seat  portion  in  at  least 
one  of  said  positions,  release  means  (90,  91) 

45  for  releasing  said  latch  means  to  permit  said 
second  seat  portion  to  be  moved  from  said 
one  position  to  the  other  one  of  said  positions, 
and  bias  means  (80)  for  urging  said  second 
seat  portion  toward  said  other  one  of  said 

50  positions. 

7.  The  vehicle  seat  assembly  according  to  claim 
6,  wherein  said  latch  means  is  manually  op- 
erable  for  locking  said  pivoting  seat  portion  in 

55  any  one  of  a  plurality  of  positions  between  said 
use  position  and  said  access  position. 

13 
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8.  The  vehicle  seat  assembly  according  to  claim 
4,  wherein  said  guide  rollers  are  carried  by 
said  second  seat  portion  and  said  guide  roller 
tram  is  defined  by  said  first  seat  portion,  and 
wherein  said  mounting  means  includes  travel  5 
limit  means  (41  ,  42)  mounted  on  said  first  seat 
portion  adjacent  to  said  guide  roller  track  to  be 
engaged  by  at  least  one  of  said  guide  rollers 
to  limit  the  pivotal  movement  of  said  second 
seat  portion  to  a  predetermined  range.  10 

9.  The  vehicle  seat  assembly  according  to  claim 
8,  wherein  said  first  and  second  guide  rollers 
(23,  24)  are  arcuately  spaced  from  one  an- 
other,  said  mounting  means  including  holding  is 
means  (71  ,  72)  cooperating  with  at  least  one  of 
said  guide  rollers  to  prevent  horizontal  tipping 
of  said  second  seat  portion  relative  to  said  first 
seat  portion  while  said  second  seat  portion  is 
moving  between  said  use  and  access  posi-  20 
tions. 

10.  The  vehicle  seat  assembly  according  to  claim 
2,  including  a  recliner  mechanism  (131)  for 
connecting  said  seat  back  assembly  to  said  25 
seat  cushion  assembly  to  permit  adjustment  In 
the  inclination  of  said  seat  back  assembly  rela- 
tive  to  said  seat  cushion  assembly. 

11.  The  vehicle  seat  assembly  according  to  claim  30 
1,  including  at  least  one  hand  grip  (191,  193, 
195,  196,  198)  disposed  on  a  portion  (192, 
194,  197,  199)  of  the  vehicle  adjacent  to  said 
doorway  of  the  vehicle  and  located  to  be 
gripped  by  an  individual  during  ingress  into  35 
and/or  egress  from  the  vehicle  while  said  sec- 
ond  seat  portion  is  in  said  access  position. 
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