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©  Side  impact  air  bag. 

©  A  dual  cushion  air  bag  unit  (18)  for  cushion- 
ing  contact  between  an  occupant  and  interior 
side  members  (10,  14)  of  a  vehicle  during  a  side 
impact  collision  includes  a  lower  bag  portion 
(36)  and  an  upper  bag  portion  (34)  which  are 
joined  by  a  relatively  short  and  narrow  neck 
portion  in  communication  with  both  of  said 
upper  and  lower  bag  portions  and  in  which  is 
located,  in  sealed  relation,  at  least  the  outlet 
ports  of  a  gas  generator  or  inflator  (20).  Both  of 
the  lower  and  the  upper  bag  portions  are  filled 
simultaneously  by  one  inflator. 

FIG.  4  
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BACKGROUND  OF  THE  INVENTION 

1.  Field  of  the  Invention 

5  This  invention  relates  to  an  improvement  in  inflatable  bag  means  for  absorbing  energy  produced  by  side 
impact  forces  on  a  vehicle  body.  More  particularly,  the  invention  relates  to  an  inflatable  bag  means  having  utility 
in  automotive  vehicles  for  cushioning  contact  between  an  occupant  and  structural  interior  members  of  a  vehicle 
during  a  collision  involving  a  side  impact. 

w  2.  State  of  the  Art 

Inflatable  occupant  restraint  devices  for  restraining  occupants  of  automotive  vehicles  during  frontal  colli- 
sions  are  known  in  the  art.  Inflatable  bags  commonly  known  as  air  bags  are  inflated  rapidly  in  response  to  the 
onset  of  a  collision.  An  inflated  air  bag  provides  a  cushioning  restraint  for  an  occupant  of  a  vehicle  from  harmful 

15  contact  with  the  steering  wheel,  instrument  panel  and  windshield. 
Although  of  great  utility  in  situations  involving  frontal  collisions,  the  degree  of  protection  that  is  provided 

by  such  inflatable  occupant  restraint  devices  for  a  vehicle  occupant  during  a  collision  involving  impact  on  a 
side  of  the  vehicle  is  less  than  desirable.  In  a  side  impact  collision,  the  occupant  is  exposed  to  possible  injurious 
contact  with  the  door  or  other  elements  including  the  windows  on  the  sides  of  the  vehicle  interior. 

20  It  has  been  proposed  in  the  prior  art  to  provide  inflatable  air  bags  for  the  protection  for  an  occupant  in- 
cluding  the  driver  seated  adjacent  to  a  side  panel  of  a  vehicle  during  a  collision  involving  impact  with  the  side 
panel  by  another  vehicle. 

The  state  of  the  art  relating  to  the  use  of  air  bags  for  absorbing  energy  produced  by  a  side  impact  force 
on  a  vehicle  body  is  represented  by  the  disclosures  of  the  following  patents  and  patent  application: 

Patent  No.  Issue  Date  Patentee 

U.S.  4,966,388  Oct.  30,  1  990  C.  Y.  Werner,  et  al. 

Jap.  2-303951  Dec.  17,  1990  Kiyoshi  Mamiya 

Patent  Application  Laid  Open  Date  Applicant 

Jap.  Hel4-46836  Feb.  17,  1992  Mazda  Motor  Corporation 

35  U.S.  Patent  No.  4,966,388  discloses  an  inflatable  air  bag  restraint  that  is  placed  below  the  window  opening 
within  a  door  of  a  vehicle.  An  impact  sensor  and  an  inflator  in  flow  communication  with  the  bag  are  placed 
within  the  door.  Inflated  upwardly,  when  activated,  the  air  bag  extends  over  the  window  opening  in  the  door 
and  provides  a  cushion  that  prevents  the  occupant  from  striking  elements  of  the  door  and  restrains  the  head 
of  the  occupant  from  being  ejected  out  of  the  window  opening.  With  this  arrangement  no  cushioning  protection 

40  against  side  impact  forces  is  provided  for  the  hip  and  torso  of  the  occupant. 
Japanese  patent  2-303951  discloses  in  combination  with  an  air  bag  main  unit  inflated  by  an  inflator  for 

protecting  the  occupant  of  a  vehicle  during  a  front  part  collision  of  a  vehicle,  a  subbag  part  distal  to  the  inflator, 
which  subbag  part  is  provided  successively  in  line  with  a  rear  end  side  part  of  the  bag  main  unit  to  be  inflated 
at  the  time  of  inflation  of  the  bag  main  unit.  The  subbag  is  inflated  between  the  occupant  and  a  door  in  the 

45  vehicle  body  side  part  to  prevent  the  occupant  from  colliding  against  the  door.  With  this  arrangement  inflation 
of  the  subbag  part  is  delayed  pending  filling  of  the  bag  main  unit.  Thus,  initially,  no  protection  is  provided  to 
impede  movement  of  the  hip  and  torso  of  the  occupant  into  colliding  contact  with  the  door. 

Japanese  application  He14-46836  discloses  a  cell  or  receptacle  provided  on  the  interior  side  of  a  vehicle 
body.  Contained  within  the  cell  are  a  deflated  primary  energy  absorption  bag,  a  deflated  secondary  energy 

50  absorption  bag,  and  a  separate  inflator  for  each  bag.  Upon  activation  of  the  inflator,  the  primary  energy  ab- 
sorption  bag  inflates  downwardly  along  the  side  interiorly  of  the  vehicle  and  the  secondary  absorption  bag 
inflates  upwardly.  This  arrangement  allows  the  primary  energy  absorption  bag  and  the  secondary  absorption 
bag  to  be  filled  at  the  same  time  but  requires  the  use  of  a  separate  inflator  for  each  of  the  bags.  The  need  for 
a  separate  inflator  to  fill  each  of  the  bags  not  only  adds  to  the  cost  but  introduces  complication  into  the  man- 

55  ufacturing  and  assembling  of  the  equipment. 
Thus,  there  is  a  need  and  a  demand  for  improvement  in  inflatable  air  bag  means  for  absorbing  energy  pro- 

duced  by  a  side  impact  force  to  a  vehicle  body  thereby  to  provide  a  greater  degree  of  protection  for  an  occupant 
seated  adjacent  to  the  side  of  the  vehicle  body  that  is  impacted. 
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SUMMARY  OF  THE  INVENTION 

An  object  of  the  invention  is  to  provide  an  improved  occupant  restraint  inflatable  bag  unit  for  absorbing 
energy  produced  by  a  side  impact  force  on  a  vehicle  body. 

5  Another  object  of  the  invention  is  to  provide  such  an  improved  occupant  restraint  inflatable  bag  unit  com- 
prising  a  dual  cushion  air  bag  located  in  a  door  or  other  side  panel  part  of  a  vehicle,  with  both  portions  of  the 
air  bag  being  inflated  by  only  one  inflator. 

A  further  object  of  the  invention  is  to  provide  such  an  improved  occupant  restraint  dual  cushion  air  bag 
unit  that  is  characterized  in  that  both  portions  of  the  air  bag  can  be  filled  simultaneously  from  the  same  inflator 

10  with  the  pressure  in  each  portion  of  the  bag  controlled  by  selecting  proper  materials  of  construction  and  by 
the  use  of  proper  venting. 

In  accomplishing  these  and  other  objectives  of  the  invention,  there  is  provided  a  dual  cusion  air  bag  unit 
in  a  side  panel  or  door  or  other  part  of  an  automotive  vehicle  (including  seats,  etc.).  The  dual  cushion  air  bag 
unit  is  comprised  of  a  lower  bag  portion  and  an  upper  bag  portion.  Both  portions  of  the  bag  are  filled  or  inflated 

15  by  only  one  inflator.  Both  portions  of  the  bag  can  be  filled  simultaneously.  The  pressure  in  each  bag  portion 
can  be  controlled  by  the  selection  of  proper  materials  of  construction  and  by  the  use  of  proper  venting.  The 
pressure  in  the  upper  and  lower  portions  of  the  bag  can  be  controlled  by  varying  the  porosity  of  the  bag  ma- 
terial.  In  general,  the  less  porous  the  material  the  higher  the  pressure  in  that  portion  of  the  bag. 

In  a  preferred  embodiment  of  the  invention,  as  illustrated  herein,  the  volume  of  the  lower  bag  portion  of 
20  the  dual  cushion  air  bag  is  less  than  that  of  the  upper  bag  portion.  Upon  deployment,  the  lower  portion  of  the 

bag  fills  before  the  upper  portion.  This  provides  vehicle  occupant  hip  and  torso  protection  first,  which  is  ad- 
vantageous  since  such  protection  is  needed  first.  The  upper  portion  of  the  bag  fills  partially  while  the  lower 
portion  is  filling  to  capacity.  The  upper  portion  of  the  bag  then  continues  to  fill  to  capacity  before  it  is  needed 
for  protection  of  the  head  of  the  occupant.  Such  filling  is  controlled  by  varying  the  relative  volumes  of  the  upper 

25  and  lower  portions  of  the  bag,  and  by  proper  selection  of  the  materials  of  the  fabric  of  each  portion  of  the  bag 
as  required  to  achieve  desired  porosities. 

The  various  features  of  novelty  which  characterize  the  invention  are  pointed  out  with  particularity  in  the 
claims  annexed  to  and  forming  a  part  of  the  specification.  For  a  better  understanding  of  the  invention,  its  op- 
erating  advantages,  and  specific  objects  attained  by  its  use,  reference  is  made  to  the  accompanying  drawings 

30  and  descriptive  matter  in  which  preferred  embodiments  of  the  invention  are  illustrated. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

With  this  description  of  the  invention,  a  detailed  description  follows  with  reference  being  made  to  the  ac- 
35  companying  drawings  which  form  part  of  the  specification,  of  which: 

Fig.  1  is  a  sectional  viewthrough  the  door  of  a  vehicle  illustrating  an  embodiment  of  a  dual  cushion  air  bag 
unit,  according  to  the  invention,  located  in  a  cavity  therein,  with  an  occupant  seated  in  an  adjacent  seat; 
Fig.  2  is  a  schematic  front  view  of  the  inner  side  of  the  door  of  Fig.  1  showing  in  dotted  outline  the  dual 
cushion  air  bag  unit  as  installed  therein; 

40  Fig.  2A  is  a  fragmented  top  view  of  a  cover  for  an  upper  portion  of  the  air  bag  of  Figs.  1  and  2; 
Fig.  3  is  a  side  view  of  the  inflator  of  the  dual  cushion  air  unit  of  Figs.  1  and  2  illustrating  the  attachment 
thereof  to  a  gas  inlet  or  mouth  of  the  dual  cushion  air  bag  and  to  a  supporting  member  or  plate  in  a  cavity 
within  the  door; 
Fig.  4  is  a  side  view  similar  to  that  of  Fig.  1  but  shows  the  dual  cushion  air  bag,  immediately  following  de- 

45  ployment,  in  the  inflated  expanded  condition  thereof; 
Fig.  5  is  a  front  view  similar  to  that  of  Fig.  2,  but  illustrating,  immediately  following  deployment,  the  dual 
cushion  air  bag  in  the  inflated  expanded  condition; 
Fig.  6  is  a  sectional  viewthrough  the  door  of  a  vehicle  illustrating  a  modification  of  the  embodiment  of  Figs. 
1-5,  in  which  modification  the  dual  cushion  air  bag  unit  is  shown  mounted  within  a  cavity  in  the  door  on 

so  the  level  of  and  behind  the  arm  rest,  and  wherein,  as  stored  and  unpressurized,  both  of  the  lower  and 
upper  portions  of  the  bag  are  in  a  compactly  folded  state; 
Fig.  7  is  a  front  view  showing  the  modified  dual  cushion  air  bag  unit  of  Fig.  6; 
Fig.  8  is  a  view  similar  to  that  of  Fig.  6  but  showing  the  dual  cushion  air  bag,  immediately  following  deploy- 
ment,  in  the  inflated  expanded  condition  thereof; 

55  Fig.  9  is  a  front  view  similar  to  that  of  Fig.  7  but  showing  the  dual  cushion  air  bag  in  the  inflated  expanded 
condition  thereof; 
Fig.  10  is  a  front  view  of  another  modification  of  the  dual  cushion  air  bag  unit  of  the  present  invention  in 
an  unfolded,  unpressurized  state  illustrating  the  use  therewith  of  a  tube  type  inflator; 

3 
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Fig.  11  is  a  side  view  of  the  dual  cushion  air  bag  unit  of  Fig.  10; 
Fig.  12  is  a  top  view  illustrating  the  tube  type  inflator  of  Fig.  10  and  mounting  structure  therefor; 
Fig.  13  is  a  side  view  of  the  tube  type  inflator  of  Fig.  12  and  the  mounting  structure; 
Fig.  14  is  a  sectional  viewthrough  the  door  of  a  vehicle  illustrating  a  further  embodiment  of  a  dual  cushion 

5  air  bag  unit,  according  to  the  invention,  utilizing  the  tube  type  inflator  of  Figs.  12  and  13;  and 
Fig.  15  is  a  side  view  illustrating  the  attachment  of  the  dual  cushion  air  bag  unit  of  Fig.  14  to  a  supporting 
member  or  plate  in  a  cavity  within  the  door. 

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 
10 

Referring  to  the  drawings,  an  improvement  in  inflatable  bag  means  is  shown  which  provides  cushioning 
and  containment  of  an  occupant  of  a  vehicle  during  a  collision  involving  side  impact  of  the  vehicle  by  a  harm 
producing  object  such  as  another  vehicle. 

As  shown  in  Fig.  1,  a  side  panel  10  of  a  conventional  automotive  vehicle  is  located  adjacent  a  seat  12  upon 
15  which  an  occupant  to  be  protected  is  shown  seated.  The  side  panel  10  is  a  side  door  of  a  vehicle.  It  will  be 

apparent,  however,  to  those  skilled  in  the  art  that  the  present  invention  is  applicable  generally  to  any  side  panel 
of  an  automotive  vehicle.  That  is  to  say,  the  invention  is  not  limited  to  application  to  a  door  panel  and  could  be 
applied  to  a  side  panel  adjacent  to  the  back  seat  of  a  conventional  two  door  passenger  automobile  and  also 
to  the  side  panels  and  doors  of  trucks.  As  shown  in  the  drawings,  a  window  14  is  located  at  the  upper  end  of 

20  the  side  panel  10. 
As  shown  in  Figs.  1  and  3,  a  mounting  plate  16  is  located  within  a  cavity  17  in  the  door  10.  The  mounting 

plate  16  is  fixedly  secured  within  the  door  10  by  any  suitable  means,  being  attached  to  an  integral  element  of 
the  door  therein,  or  optionally,  comprising  such  integral  door  element  itself  if  in  proper  location  to  permit  such 
use  thereof. 

25  A  dual  cushion  air  bag  unit  18  comprising  an  inflator  or  gas  generator  20  and  a  dual  cushion  air  bag  22 
are  fastened  to  the  mounting  plate  16  at  a  position  above  the  arm  rest  24  on  the  door  10  of  the  vehicle.  Fas- 
tening  is  effected  by  means  of  or  through  a  flange  26  on  the  inflator  20  and  a  retaining  ring  28  with  a  portion 
21  of  the  inflator  20  extending  through  a  hole  in  the  plate  16,  a  gas  inlet  opening  or  mouth  30  of  the  air  bag 
22,  and  the  retaining  ring  28.  The  cross  section  of  the  retaining  ring  28  preferably  is  a  channel.  A  plurality  of 

30  fasteners  32  fixedly  attach  the  dual  cushion  air  bag  unit  18  to  the  plate  16.  To  that  end,  the  fasteners  32  are 
arranged  at  appropriate  intervals  around  the  flange  26  and  retaining  ring  28  and  fit  into  and  are  secured  in 
aligned  holes  provided  in  mounting  plate  16. 

Inflator  20  may  be  a  pyrotechnic  type,  as  disclosed,  for  example,  in  U.S.  Patent  No.  4,943,086  to  Donald 
J.  Cunningham,  which  patent  is  assigned  to  the  assignee  of  the  present  invention.  Inflator  20  is  characterized 

35  in  that  the  gas  generated  thereby  flows  generally  radially  outwardly  from  a  plurality  of  ports  40  that  are  ar- 
ranged  at  substantially  equal  intervals  around  the  circumference  of  the  inflator  portion  21.  The  ports  40  are 
provided  in  the  portion  21  of  the  inflator  20  which  portion  is  substantially  circular  in  transverse  cross  section, 
as  indicated  by  dotted  lines  in  Figs.  2  and  5,  is  contained  in  sealed  relation  within  the  neck  portion  38  of  the 
air  bag  22. 

40  The  dual  cushion  air  bag  unit  22  includes  an  upper  bag  portion  34  and  a  lower  bag  portion  36.  As  best 
seen  in  Figs.  2  and  5,  the  upper  portion  34  and  the  lower  bag  portion  36  are  joined  or  connected  by  a  relatively 
short  and  narrow  neck  portion  38  which  is  integral  therewith  and  in  which  the  inflating  gas  inlet  opening  or 
mouth  30  is  formed.  When  fastened  to  the  air  bag  22,  the  portion  21  of  the  inflator  from  which  the  generated 
gas  flows  extends  inwardly  into  the  mouth  30  and  is  contained  in  sealed  relation  within  the  neck  portion  38  of 

45  the  air  bag  22. 
For  facilitating  the  assembly  of  the  dual  cushion  air  bag  22  to  the  inflator  20  and  the  mounting  plate  16, 

the  retaining  ring  28  may  be  riveted  in  conventional  manner  to  the  fabric  of  the  air  bag  22  in  appropriate  sur- 
rounding  relation  to  the  gas  inlet  opening  or  mouth  30.  If  desired,  the  retaining  ring  28  may  be  of  the  rivetless 
type  that  is  disclosed  and  claimed  in  application  for  U.S.  patent  bearing  Serial  No.  07/767,032,  filed  by  John 

so  A.  Allard  on  September  30,  1991,  which  application  is  assigned  to  the  assignee  of  the  present  invention. 
Installed  in  the  door  10  ready  for  deployment  responsively  to  the  force  of  a  side  impact  collision,  as  seen 

in  Figs.  1  and  2,  the  lower  portion  36  of  the  air  bag  22  hangs  downwardly  in  cavity  17  in  an  unfolded  and  un- 
pressurized  state.  The  upper  portion  34  of  the  air  bag  22,  on  the  other  hand,  is  compactly  folded  with  folds 
extending  over  the  entire  width  of  the  upper  bag  portion  34,  parallel  to  the  width  of  the  door  10,  as  indicated 

55  by  dotted  lines  in  Fig.  2.  The  folded  air  bag  portion  34  is  contained  within  an  upper  portion  of  the  cavity  17  in 
the  door  1  0,  being  covered  by  a  first  cover  means,  cover  42.  Cover  42  comprises  a  lid  portion  and  is  provided 
in  known  manner,  as  illustrated  in  the  fragmented  view  of  Fig.  2A,  with  tear  seams  or  break  lines  43  to  allow 
the  upper  portion  36  of  the  bag  22  to  breakout  of  the  cover  22  during  deployment  of  the  bag  22.  It  is  contem- 

4 
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plated  that  the  cover  42  may  incorporate,  or  if  desired,  consist  entirely  of  elements  of  the  decorative  upholstery 
provided  in  automotive  vehicles. 

For  the  protection  of  the  downwardly  extending  lower  portion  36  of  the  air  bag  22  against  possibly  dam- 
aging  contact  with  sharp  or  abrasive  inner  elements  of  the  door  1  0,  a  protective  shield  or  curtain  44  as  indicated 

5  at  44  may  be  provided.  Such  a  shield  may  be  made  of  a  fabric  sheet  similar  to  but  much  tougher  than  that  of 
which  the  air  bag  portion  36  is  made.  A  suitable  plastic  sheet  may  also  be  employed  as  such  a  shield. 

Provided  on  the  interior  side  of  the  door  10  adjacent  the  downwardly  hanging  lower  portion  36  of  the  air 
bag  22  are  a  second  cover  means  therefor  comprising  a  padded  push  out  panel  46.  The  padded  push  out  panel 
46  is  normally  retained  in  place  by  push  pins  or  other  suitable  retention  means  (not  shown)  but  known  to  those 

10  skilled  in  the  art,  which  retention  means  allow  the  padded  push  out  panel  46  to  be  pushed  out,  as  illustrated 
in  Fig.  4,  upon  deployment  of  the  lower  portion  36  of  the  air  bag  22.  Suitable  tether  or  other  guide  means  (not 
shown)  may  be  provided  to  guide  and  restrain  the  padded  push  out  panel  46  as  it  is  pushed  out. 

An  impact  sensor,  shown  at  48  in  Fig.  1,  is  appropriately  mounted  within  the  cavity  17  or  other  suitable 
adjacent  region  of  the  door  10.  The  impact  sensor  48  may  embody  a  built-in  power  source  means  or  optionally 

15  derive  power  from  the  electrical  system  of  the  vehicle.  In  either  case,  the  sensor  48  is  operative  upon  sensing 
the  force  of  a  side  impact  collision  to  the  vehicle  to  initiate  the  production  of  inflating  gas  by  the  inflator  20  for 
inflating  and  deploying  the  air  bag  22. 

Upon  such  initiation  of  the  inflator  20,  the  air  bag  22  is  inflated  to  form  a  broad,  substantially  planar  air 
cushion  having  an  inflated  upper  portion  34  and  an  inflated  lower  portion  36,  as  illustrated  in  the  side  view  of 

20  Fig.  4  and  the  front  view  of  Fig.  5.  The  dimensions  of  the  lower  portion  36  are  sufficient  to  provide  protection 
for  the  hips  and  torso  of  the  occupant,  with  the  dimensions  of  the  upper  portion  34  being  sufficient  to  provide 
protection  for  the  occupant's  shoulders  and  head,  extending  upwardly  substantially  over  the  window  14  in  the 
door  10.  Thus,  the  deployed  dual  cushion  air  bag  22  forms  a  shock  absorbing  cushion  for  the  hip,  torso  and 
head  of  the  occupant  seated  in  seat  12.  With  the  lower  portion  36  filled  to  capacity  first,  as  previously  described 

25  herein,  the  inflated  air  bag  2  provides  protection  first  for  the  hip  and  torso  since  such  protection  is  needed  first. 
The  upper  portion  34  continues  to  fill  to  capacity  and  is  completely  filled  before  it  is  needed  for  head  protection. 

Afeature  of  the  dual  cushion  air  bag  unit  18  according  to  the  invention  is  the  use  therein  of  a  thrust  neutral 
inflator  20  whether  of  the  driver's  side  type  disclosed  in  the  aforementioned  U.S.  Patent  No.  4,943,086  or  of 
a  passenger  side  type  described  hereinafter.  By  thrust  neutral  is  meant  the  production  by  the  inflator  of  sub- 

30  stantially  zero  thrust  when  initiated  responsively  to  an  impact  to  the  side  panel  or  door  10,  or  initiated  acciden- 
tally,  as  for  example,  during  shipping,  handling  and/or  storage.  That  is  to  say,  the  gas  discharge  ports  40  are 
so  positioned  that  the  generated  gas  is  discharged  radially  in  opposing  directions  whereby  there  are  no  result- 
ing  forces  tending  to  cause  physical  movement  of  the  inflator  20.  As  a  consequence,  the  inflator  20,  when  ac- 
tivated,  expends  the  energy  generated  thereby  generally  in  place  thus  minimizing  the  stress  to  which  the 

35  mounting  plate  16  and  related  structure  of  side  panel  or  door  10  is  subjected  upon  deployment  of  the  dual  cush- 
ion  air  bag  unit  18. 

By  way  of  illustration  and  not  limitation,  it  is  noted  that  in  an  embodiment  of  the  invention  as  illustrated  in 
Figs.  1-5,  the  widths  of  each  of  the  upper  and  lower  portions  34  and  36  of  the  air  bag  22  is  twenty-four  (24) 
inches  (60.96  cm),  the  overall  height  of  the  air  bag  22  including  the  neck  portion  38  is  thirty-nine  (39)  inches 

40  (99.06  cm),  the  height  of  the  upper  bag  portion  34  is  approximately  twenty-one  (21)  inches  (53.34  cm),  and 
the  height  of  the  lower  bag  portion  36  is  approximately  thirteen  and  one-half  (13.5)  inches  (34.3  cm),  with  the 
height  of  the  neck  portion  being  about  four  (4)  inches  (10.2  cm)  and  the  length  thereof  about  five  and  one- 
half  (5.5)  inches  (14.0  cm). 

In  the  modification  of  the  invention  illustrated  in  Figs.  6,  7,  8  and  9,  a  dual  cushion  air  bag  unit  18a  is  shown 
45  mounted  in  a  reaction  canister  or  housing  50.  The  air  bag  unit  18a  may  be  identical  to  the  air  bag  unit  18  de- 

scribed  in  connection  with  Figs.  1-5  except  for  the  manner  in  which  the  upper  bag  portion  34  and  the  lower 
bag  portion  36  are  positioned  or  folded  as  installed  in  the  cavity  17  within  the  door  10  of  the  vehicle.  Thus,  as 
best  seen  in  Fig.  7,  the  upper  bag  portion  34  and  lower  bag  portion  36  are  both  folded  to  fit  within  the  housing 
50  the  width  of  which  is  approximately  one-fourth  that  of  the  air  bag  22a,  as  best  seen  in  Fig.  9. 

so  As  installed  in  the  cavity  17  in  the  door  10  of  the  vehicle,  housing  50  is  positioned  behind  the  arm  rest  24 
with  the  portion  thereof  containing  the  folded  air  bag  portion  34  above  the  arm  rest  24  and  the  portion  thereof 
containing  the  folded  lower  air  bag  portion  36  below  the  arm  rest  24.  The  dual  cushion  air  bag  unit  18a  and 
the  housing  50  may  be  attached  to  a  mounting  plate  (not  shown)  such  as  the  mounting  plate  16  in  the  cavity 
17  of  Fig.  1  in  a  manner  similar  to  that  described  in  connection  with  the  first  described  embodiment  of  the  in- 

55  vention.  Housing  50  desirably  is  so  shaped  internally  including  channel  means  therein  indicated  at  51  and  53 
designed  to  channel  the  upper  portion  34  and  the  lower  portion  36,  respectively,  out  of  the  housing  50  upon 
deployment  of  the  dual  cushion  air  bag  22. 

Provided  as  upper  and  lower  covers  for  the  housing  50  to  retain  the  folded  air  bag  22  therein  are  an  upper 

5 
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padded  push  out  panel  52  and  a  lower  padded  push  out  panel  54.  Padded  push  out  panels  52  and  54  are  pro- 
vided  with  appropriate  tear  seams  or  break  out  lines  and  are  suitably  hinged  to  the  upper  and  lower  surfaces 
of  the  arm  rest  24,  as  shown. 

As  best  seen  in  Fig.  8,  upon  deployment  of  the  dual  cushion  air  bag  unit  18a,  filling  of  the  lower  air  bag 
5  portion  36  with  inflating  gas  expands  the  portion  36  and  causes  it  to  push  out  the  panel  54  to  cause  the  latter 

to  deflect  angularly  in  a  counterclockwise  direction,  thus  guiding  and  allowing  the  lower  bag  portion  36  to  ex- 
pand  downwardly.  Similarly,  filling  the  upper  air  bag  34  with  inflating  gas  pushes  the  padded  push  out  panel 
52  causing  it  to  deflect  angularly  in  a  clockwise  direction,  thus  guiding  and  allowing  the  upper  bag  portion  34 
to  expand  upwardly.  A  side  view  of  each  of  the  fully  expanded  upper  and  lower  bag  portions  34  and  36,  re- 

10  spectively,  is  shown  in  Fig.  8,  with  a  front  view  thereof  being  shown  in  Fig.  9. 
In  another  embodiment  of  the  invention,  as  illustrated  in  Figs.  10-15,  a  dual  cushion  air  bag  unit  56  is  pro- 

vided  with  an  elongated  cylindrical  or  tube  type  inflator  58.  Inflator  58  is  of  a  type  that  conventionally  is  used 
on  the  passenger  side  of  inf  lators  in  occupant  restraint  systems  for  providing  protection  against  frontal  impact 
in  collisions.  A  form  of  inflator  that  may  be  utilized  for  the  inflator  58  is  disclosed  in  U.S.  Patent  No.  4,296,084 

15  to  Gary  V.  Adams  et  al.  and  assigned  to  the  assignee  of  the  present  invention. 
As  shown  in  Figs.  12  and  13,  the  tube-type  inflator  58  is  provided  with  a  mounting  stud  60  projecting  out 

of  one  end  and  a  similar  mounting  stud  62  projecting  out  of  the  other  end.  Right  angle  mounting  brackets  64 
and  66  are  provided  in  association  with  studs  60  and  62,  respectively,  for  facilitating  the  attachment  of  the  in- 
flator  58  to  a  mounting  plate  within  a  vehicle  side  panel  or  door  such  as  the  mounting  plate  16  illustrated  in 

20  Figs.  1  and  3. 
In  this  modification  of  the  invention  as  seen  by  reference  to  Figs.  10  and  11,  the  tube-type  inflator  58  is 

entirely  contained  in  sealed  relation  within  the  neck  portion  38  of  the  dual  cushion  air  bag  22,  with  the  mounting 
studs  60  and  62  extending  through  an  aperture  in  each  end  of  the  neck  portion  38  of  the  air  bag  22.  Bolts  68 
and  70  are  provided  in  association  with  studs  60  and  62,  respectively,  for  compressing  the  fabric  of  the  neck 

25  portion  38  between  the  brackets  64  and  66  and  the  ends  of  the  tube-type  inflator  58  as  required  to  provide 
the  necessary  seal.  Suitable  seal  means  may  be  provided,  if  desirable  or  necessary,  to  ensure  sealing  of  in- 
flator  58  within  the  neck  portion  38  of  the  air  bag  22. 

Similarly  to  the  inflator  20,  the  tube-type  inflator  58  is  characterized  in  being  thrust  neutral.  That  is  to  say, 
the  generated  gas  issuing  therefrom  flows  generally  radially  outwardly  from  a  plurality  of  ports  72  that  are  ap- 

30  propriately  arranged  around  the  circumference  of  the  inflator  58. 
In  Figs.  14  and  15  there  is  illustrated  a  further  embodiment  of  the  invention  utilizing  the  dual  cushion  air 

bag  unit  56  shown  in  Figs.  10  and  11.  This  embodiment  of  the  invention  is  similar  to  that  shown  in  Figs.  1-5  in 
that  the  dual  cushion  air  bag  unit  46  is  fastened  to  a  mounting  plate  74  within  a  cavity  1  7  above  the  arm  rest 
24  in  the  door  10  of  the  vehicle.  Fastening  is  effected  by  means  of  a  plurality  of  fasteners  76  through  the  holes 

35  provided  in  the  brackets  62  and  64  and  aligned  holes  in  the  mounting  plate  74. 
The  dual  cushion  air  bag  unit  56,  as  best  seen  in  Figs.  10  and  11,  includes  an  upper  portion  34  and  a  lower 

portion  36  that  are  joined  by  a  neck  38  in  which  the  tube-type  inflator  58  is  contained  in  sealing  relation.  In- 
stalled  in  the  door  10,  as  shown  in  Fig.  14,  the  lower  portion  36  of  the  air  bag  22  hangs  downwardly  in  the 
cavity  within  the  door  10  in  an  unfolded  and  unpressurized  state.  The  upper  portion  34  of  the  air  bag  22  is 

40  compactly  folded  with  folds  that  extend  over  the  entire  width  of  the  upper  bag  portion  34,  as  previously  de- 
scribed  and  illustrated  by  dotted  lines  in  connection  with  Fig.  2.  The  folded  air  bag  upper  portion  34  is  covered 
by  a  cover  78  that  may  be  similar  or  even  identical  to  the  cover  42  shown  in  Figs.  1  and  2  including,  as  described 
in  connection  with  Fig.  2A,  appropriate  tear  seams  or  break  lines  43. 

Also  provided  in  Fig.  14,  as  in  Fig.  1,  is  a  padded  push  out  panel  80  that  may  be  similar  to  or  identical  to 
45  the  padded  push  out  panel  46  described  in  connection  with  Fig.  1. 

Upon  deployment  of  the  dual  cushion  air  bag  unit  56  of  Figs.  14  and  15,  the  air  bag  22  is  inflated,  with  the 
lower  portion  36  inflating  downwardly  and  the  upper  portion  34  inflating  upwardly,  as  illustrated  in  Figs.  4  and 
5. 

Thus,  in  accordance  with  the  invention,  there  has  been  provided  an  improved  occupant  restraint  inflatable 
so  bag  unit  for  absorbing  energy  produced  by  a  side  impact  force  on  a  vehicle  body.  There  has  been  provided 

such  an  occupant  restraint  unit  comprising  a  dual  cushion  air  bag  located  in  a  side  panel  or  door  or  other  interior 
part  of  a  vehicle  with  both  portions  of  the  air  bag  being  inflated  simultaneously  by  one  inflator,  which  inflator 
is  thrust  neutral,  and  with  the  pressure  in  each  portion  being  controlled  by  selecting  proper  materials  of  con- 
struction  and  by  the  use  of  proper  venting. 

55 
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ims 

A  dual  cushion  air  bag  unit  (1  8)  for  absorbing  energy  impacting  a  side  of  a  vehicle  comprising: 
a  dual  cushion  air  bag  (22),  said  bag  having  an  upper  portion  (34),  a  lower  portion  (36),  and  a  neck 

portion  (38)  positioned  between  and  in  communication  with  said  upper  and  lower  portions,  and 
an  inflator  (20)  having  a  first  portion  (21)  with  a  plurality  of  gas  outlet  ports  therein  (40),  said  first 

portion  at  least  of  said  inflator  being  located  in  sealed  relation  within  said  neck  portion  (38)  of  said  dual 
cushion  air  bag. 

A  dual  cushion  air  bag  unit  as  claimed  in  claim  1  wherein  said  inflator  is  thrust  neutral. 

A  dual  cushion  air  bag  unit  as  claimed  in  claim  2  wherein  said  first  portion  (21)  of  said  inflator  is  substan- 
tially  circular  in  transverse  cross  section  with  said  gas  outlet  ports  (40)  generally  equally  spaced  around 
the  circumference  thereof  whereby  gas  generated  by  said  inflator  flows  generally  radially  outwardly  from 
said  ports  with  the  production  of  substantially  zero  thrust. 

A  dual  cushion  air  bag  unit  as  claimed  in  any  preceding  claim, 
wherein  said  dual  cushion  air  bag  (22)  when  inflated  forms  a  broad  substantially  planar  air  cushion, 
wherein  in  the  plane  of  such  inflated  dual  cushion  air  bag  an  opening  (30)  is  provided  in  the  neck 

portion  (38)  thereof, 
wherein  said  first  portion  (21)  of  said  inflator  (20)  is  substantially  circular  in  transverse  cross  sec- 

tion, 
wherein  said  inflator  includes  a  second  portion  with  a  flange  (26)  at  a  position  intermediate  said 

first  and  second  portions,  said  flange  encircling  said  inflator  and  having  a  plurality  of  apertures  therein, 
and  further  including 

a  retaining  ring  (28)  having  a  plurality  of  apertures  therein,  said  apertures  in  said  retaining  ring  be- 
ing  in  alignment  with  those  in  said  flange,  and 

a  plurality  of  fasteners  (32) 
wherein  said  retaining  ring  is  inserted  through  said  opening  in  said  neck  portion  of  said  dual  cushion 

air  bag  into  the  interior  thereof  in  encircling  relation  to  said  opening  therein  and  affixed  to  the  fabric  thereof 
with  said  fasteners  extending  through  the  apertures  in  said  retaining  ring,  through  apertures  in  the  fabric 
of  said  neck  portion,  and  through  the  apertures  in  said  flange  for  securing  said  first  portion  of  said  inflator 
within  said  neck  portion. 

A  dual  cushion  air  bag  unit  as  claimed  in  any  preceding  claim, 
wherein  said  vehicle  includes  a  side  panel  (10)  having  a  cavity  (17)  therein, 
wherein  said  inflator  (20)  includes  a  second  portion  that  is  located  externally  of  said  neck  portion 

(38)  of  said  dual  cushion  air  bag  (22),  and 
further  including  a  mounting  plate  (16)  within  the  cavity  of  said  side  panel,  and 
means  (26,  28,  32)  for  fixedly  attaching  said  second  portion  of  said  inflator  to  said  mounting  plate 

within  the  cavity  of  said  side  panel. 

A  dual  cushion  air  bag  unit  as  claimed  in  claim  5  wherein  said  vehicle  includes  an  arm  rest  (24)  and  said 
dual  cushion  air  bag  unit  is  mounted  by  said  mounting  means  above  said  arm  rest. 

A  dual  cushion  air  bag  unit  as  claimed  in  claim  5  or  claim  6 
wherein  said  upper  portion  (34)  of  said  dual  cushion  air  bag  is  compactly  folded  within  the  cavity 

in  the  side  panel  of  said  vehicle,  and 
wherein  said  lower  portion  (36)  of  said  dual  cushion  air  bag  hangs  downwardly  in  unpressurized 

state. 

A  dual  cushion  air  bag  unit  as  claimed  in  any  one  of  claims  5  to  7  further  including  cover  means  (42,  46) 
for  said  dual  cushion  air  bag  unit,  said  cover  means  including  frangible  portions  (43)  that  allow  said  upper 
and  lower  portions  (34,  36)  of  said  dual  cushion  air  bag  to  break  out  of  the  cavity  in  said  side  panel  upon 
activation  of  said  inflator  and  deployment  of  said  dual  cushion  air  bag. 

A  dual  cushion  air  bag  unit  as  claimed  in  claim  8 
wherein  said  cover  means  includes  a  lid  portion  (42)  for  said  upper  portion  (34)  of  said  dual  cushion 

air  bag,  said  lid  portion  having  a  plurality  of  tear  seams  (43)  therein,  and 
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wherein  said  cover  means  includes  a  padded  push  out  panel  (46)  for  covering  the  lower  portion 
(36)  of  said  dual  cushion  air  bag. 

10.  A  dual  cushion  air  bag  unit  as  claimed  in  any  one  of  claims  5  to  9  further  including  cover  means  in  the 
5  form  of  a  padded  push  out  panel  (46)  normally  retained  adjacent  said  lower  portion  of  said  dual  cushion 

air  bag  but  arranged  to  be  pushed  out  upon  deployment  of  said  dual  cushion  air  bag. 

11.  Adual  cushion  air  bag  unit  (18a)  as  claimed  in  claim  5  wherein  said  vehicle  includes  an  arm  rest  (24)  and 
said  dual  cushion  air  bag  is  mounted  by  said  mounting  means  behind  said  arm  rest. 

10 12.  Adual  cushion  air  bag  unit  as  claimed  in  claim  11, 
wherein  both  of  said  upper  and  lower  portions  (34,  36)  of  said  air  bag  are  compactly  folded  within 

the  cavity  in  the  side  panel  of  said  vehicle. 

15 
13.  Adual  cushion  air  bag  unit  as  claimed  in  claim  12  further  including  a  housing  (50)  therefor,  said  housing 

15  being  fixedly  attached  to  said  second  portion  of  said  inflator  (20)  and  mounted  by  said  mounting  means 
within  the  cavity  (17)  in  said  side  panel  with  said  upper  and  lower  portions  of  said  dual  cushion  air  bag 
(34,  36)  positioned  therein  in  compactly  folded  states  above  and  below  said  inflator  respectively. 

14.  A  dual  cushion  air  bag  unit  as  claimed  in  claim  13  further  including  cover  means  for  said  housing,  said 
20  cover  means  including  padded  push  out  panel  means  associated  with  said  arm  rest  (24)  and  hinged  upper 

and  lower  portions,  with  said  hinged  upper  portion  (52)  being  deflectable  downwardly  to  allow  said  upper 
portion  (34)  of  said  dual  cushion  air  bag  to  deploy  therethrough  and  with  said  hinged  lower  portion  (54) 
deflectable  upwardly  toallow  said  lower  portion  (36)  of  said  dual  cushion  air  bag  to  deploy  therethrough. 

25  15.  Adual  cushion  air  bag  unit  as  claimed  in  claim  14  wherein  said  housing  means  (50)  includes  a  first  means 
(51)  to  channel  said  upper  portion  (34)  of  said  dual  cushion  air  bag  through  said  hinged  upper  portion 
(52)  of  said  cover  means  and  includes  a  second  means  (53)  to  channel  said  lower  portion  of  said  dual 
cushion  air  bag  through  said  hinged  lower  portion  (36)  of  said  cover  means  (54)  upon  deployment  of  said 
dual  cushion  air  bag. 

30 
16.  Adual  cushion  air  bag  unit  as  claimed  in  claim  1  wherein  said  inflator  (58)  is  of  the  tube  type  and  includes 

a  threaded  stud  (60,  62)  extending  therefrom  at  each  end,  with  said  tube-type  inflator  being  located  within 
the  neck  portion  (38)  of  said  dual  cushion  air  bag  (22)  with  said  studs  protruding  outwardly  thereof  through 
opposed  apertures  in  the  fabric  thereof,  and  further  including  a  bracket  (64,  66)  provided  in  association 

35  with  each  of  said  mounting  studs  and  fixedly  attached  thereto  by  bolt  means  (68,  70). 

17.  Adual  cushion  air  bag  unit  as  claimed  in  claim  16, 
wherein  said  vehicle  includes  a  side  panel  (10)  having  a  cavity  (17)  therein,  and  further  including 

means  for  fixedly  attaching  each  of  said  brackets  to  a  mounting  plate  (74)  within  the  cavity  of  said  side 
„  panel. 40 

45 

50 

18.  Adual  cushion  air  bag  unit  as  claimed  in  claim  17  further  including  cover  means  (78)  for  said  dual  cushion 
air  bag  unit,  said  cover  including  frangible  portions  that  allow  said  upper  and  lower  portions  of  said  dual 
cushion  air  bag  to  break  out  of  the  cavity  in  said  side  panel  upon  activation  of  said  tube-type  inflator  (58) 
and  deployment  of  said  dual  cushion  air  bag. 

19.  Adual  cushion  air  bag  unit  as  claimed  in  claim  17  or  claim  18  wherein  said  vehicle  includes  an  arm  rest 
(24)  and  said  dual  cushion  air  bag  unit  is  mounted  by  said  mounting  means  above  said  arm  rest, 

wherein  said  upper  portion  (34)  of  said  dual  cushion  air  bag  is  compactly  folded  within  the  cavity 
(17)  in  the  side  panel  of  said  vehicle,  and 

wherein  said  lower  portion  (36)  of  said  dual  cushion  air  bag  hangs  downwardly  in  unpressurized 
state. 

20.  Adual  cushion  air  bag  unit  as  claimed  in  claim  19  further  including  cover  means  (78)  for  said  upper  portion 
(34)  of  said  dual  cushion  air  bag,  said  cover  means  including  tear  seams  therein  to  allow  said  upper  portion 

55  to  break  out  upon  deployment  of  said  dual  cushion  air  bag,  and  further  including, 
a  padded  push  out  panel  (80)  normally  retained  adjacent  said  lower  portion  (36)  of  said  dual  cushion 

air  bag  but  arranged  to  be  pushed  out  upon  deployment  of  said  dual  cushion  air  bag. 
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