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©  Into  two  films  (1,  2)  having  predetermined  width 
and  length,  a  self-sealing  air-blowing  tube  (10)  is 
inserted  in  the  lengthwise  direction  of  the  films,  and 
both  side  edges  of  the  films  are  formed  as  sealing 
edges  (3,4).  The  two  films  are  sealed  laterally  along 
the  widths  of  the  films  with  a  plurality  of  lateral 
parting  lines  (5,  6)  so  as  to  connect  together  a 
plurality  of  individually  partitioned  expanded  portions 
(7),  on  each  of  which  one  or  more  bending  seals  (8- 
1,  8-2,  ...)  extending  between  widely  spaced  adja- 
cent  parting  lines  (5,  6)  are  formed  so  as  to  divide 
each  expanded  portion  into  two  or  more  divisional 
expanded  portions  (7-1,  7-2,  7-3,  ...).  This  air  bag 
bendable  after  expanded  is  thus  formed  in  such  a 
manner  that,  after  it  has  been  expanded  by  blowing 
air  thereinto,  the  expanded  portions  can  be  bent 
easily  and  freely  at  the  bending  seals,  and  in  such  a 
manner  that  the  air  bag  thus  bent  can  be  formed  to 
an  annular  cross-sectionally  polygonal  shape  by 
connecting  the  opposed  end  portions  of  the  air  bag 
to  each  other. 
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TECHNICAL  FIELD 

This  Invention  generally  relates  to  an  inflatable 
and  foldable  air  bag.  More  particularly,  the  inven- 
tion  relates  to  an  inflatable  and  foldable  air  bag 
which  is  originally  in  flattened  form,  but,  when 
supplied  with  a  quantity  of  air,  inflated  to  form  a 
plurality  of  inflatable  portions  which  are  divided 
from  one  another.  The  inflatable  portions,  in  their 
inflated  state,  may  be  easily  folded  into  a  folded 
configuration  or  an  hollow,  annular  configuration  (or 
configuration  of  closed  loop)  of  a  polygonal  cross- 
section.  Thus,  the  air  bag  according  to  the  inven- 
tion  may  be  used  as  a  cushioning  member  or 
packaging  member  to  fill  a  free  space  between 
articles. 

BACKGROUND  ART 

When  an  article  having  less  strength  to  me- 
chanical  shock,  such  as  a  videotape  recorder  or 
television  receiver,  is  packaged  in  a  packaging 
container,  it  is  general  practice  to  fill  free  spaces 
between  the  article  and  the  container  with  cushion- 
ing  material  such  as  foamed  styrene  plastic.  Such 
cushioning  material  is  disadvantageous  in  that  it  is 
not  well  suited  to  a  size  of  the  free  spaces  or  it 
causes  damage  of  surface  finish  of  the  article.  In 
order  to  avoid  the  above  disadvantages,  the  ap- 
plicant  has  developed  various  kinds  of  inflatable  air 
bags  including  a  blowing  tube  of  a  self-seal  type 
(for  example,  the  air  bag  disclosed  in  Japanese 
Patent  Application  No.  02-410577). 

Such  air  bag  used  as  a  cushioning  member  for 
an  article  is  shown  in  Fig.  6  at  the  right-hand  side 
thereof.  When  the  article  to  be  cushioned  is  a 
videotape  recorder  V,  for  example,  three  air  bags  b 
are  applied  to  one  end  of  the  article,  as  shown  in 
Fig.  6  at  the  right-hand  side  thereof.  Each  air  bag  b 
includes  a  blowing  tube  a  of  a  self-seal  type  ex- 
tending  therethrough.  The  air  bags  b  in  flattened 
form  are  inserted  into  the  space  between  the  article 
and  the  container  (not  shown).  Then,  a  quantity  of 
air  is  blown  into  the  air  bag  for  inflation  thereof. 
Unlike  prior  art  cushioning  material  such  as  foamed 
styrene  plastic  which  originally  has  a  fixed  volume, 
the  above  air  bag  is  convenient  as  a  cushioning 
material,  since  it  is  capable  of  adjustably  fill  the 
free  space  regardless  of  the  size  of  the  free  space. 

It  is  noted,  however,  that  conventional  air  bag 
is  not  capable  of  being  easily  folded  at  its  inflatable 
portion  without  applying  undue  force  thereto.  Ac- 
cordingly,  it  is  necessary  to  use  three  or  more  air 
bags  in  order  to  cover  and  cushioning  one  end  of 
an  article,  as  shown  in  Fig.  6.  Furthermore,  the  air 
bags  should  be  inflated  separately  by  blowing  air 
into  each  air  bag.  This  is  cumbersome  work.  In 
some  cases,  additional  work  is  required  to  connect 

plural  air  bags  together  by  means  of  a  length  of 
tape  c. 

Conventional  air  bag,  when  supplied  with  air,  is 
inflated  to  a  fixed  volume,  so  that  its  volume  and 

5  configuration  are  not  adjustable.  Thus,  an  air  bag  of 
a  particular  size  should  be  prepared  depending 
upon  a  given  article  of  a  different  thickness  T.  This 
causes  inconvenience  in  terms  of  production  of  air 
bags,  since  complicated  production  installation  is 

io  required. 
When  there  is  a  free  space  of  a  rectangular 

cross-section  in  plan  between  a  packaging  con- 
tainer  and  an  article  to  be  accommodated  therein, 
such  space  may  be  filled  to  a  substantial  degree 

75  by  inserting  a  single  kind  of  conventional  air  bags 
into  the  free  space.  On  the  contrary,  and  when 
such  free  space  is  of  a  triangular  or  quadrangular 
configuration  having  varying  width  or  depth,  it  is 
impossible  for  the  free  space  to  be  sufficiently  filed 

20  with  a  single  kind  of  air  bags.  Thus,  two  or  three 
kinds  of  conventional  air  bags  are  needed  in  order 
to  sufficiently  fill  the  free  space. 

SUMMARY  OF  THE  INVENTION 
25 

The  main  object  of  the  invention  is  to  provide 
an  inflatable  and  foldable  air  bag  for  cushioning 
purpose  which  is  capable  of  being  folded  even 
after  inflation  thereof,  which  has  foldable  portions 

30  which  may  be  inflated  by  a  single  air-blowing  op- 
eration,  which  is  easily  adaptable  for  articles  having 
a  different  size  and/or  configuration,  and  which  may 
be  inflated  and  folded  into  an  annular  form  of  a 
desired  polygonal  configuration. 

35  In  accordance  with  the  invention,  an  inflatable 
and  foldable  air  bag  is  provided  which  includes  two 
sheets  of  airtight  film  having  a  predetermined 
width,  and  an  air  blowing  tube  of  a  self-seal  type 
provided  between  the  film  sheets.  The  air  blowing 

40  tube  extends  between  the  sheet  films  in  the  lon- 
gitudinal  direction  of  the  sheet  films.  The  opposite 
edges  of  one  film  sheet  are  sealingly  connected  to 
corresponding  opposite  edges  of  the  other  film 
sheet.  A  plural  pairs  of  partition  lines  extend  across 

45  the  width  of  the  film  sheets.  The  film  sheets  are 
sealed  along  the  partition  lines  to  form  a  plurality  of 
inflatable  portions  between  each  pair  of  partition 
lines.  Each  inflatable  portion  includes  at  least  one 
seal  line  about  which  the  inflatable  portion  may  be 

50  folded.  The  seal  line  extends  between  each  pair  of 
partition  lines  in  a  manner  to  permit  air  flow  into 
entire  inflatable  portion  associated  therewith.  Thus, 
each  inflatable  portion  is  divided  into  two  or  more 
inflatable  sub-portions,  whereby  it  is  capable  of 

55  being  folded  at  the  inflatable  sub-portions. 
Each  seal  line  does  not  intersect  the  pair  of 

partition  lines  so  as  to  leave  an  air  passage  be- 
tween  the  opposite  ends  of  the  seal  line  and  the 
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pair  of  partition  lines.  By  this,  the  plural  inflatable 
sub-portions  may  be  completely  inflated  by  a  sin- 
gle  air-blow  operation.  The  air  within  each  of  the 
inflatable  portions  may  be  flown  between  the  inflat- 
able  sub-portions.  This  equalizes  degree  of  inflation 
among  the  inflatable  sub-portions.  When  an  in- 
creased  external  pressure  is  applied  to  a  particular 
one  of  the  inflatable  sub-portions,  such  external 
pressure  may  be  relieved  by  permitting  air  within 
the  particular  inflatable  sub-portion  flowing  Into  the 
remaining  inflatable  sub-portion(s). 

Each  seal  line  is  explained  to  be  a  single 
continuous  line  in  the  above.  It  is  noted,  however, 
that  the  seal  line  may  be  formed  as  a  intermittent 
line  (dotted  line).  In  this  case,  the  air  passages  at 
the  opposite  ends  of  the  seal  line  may  be  elimi- 
nated. 

The  seal  lines  may  be  easily  formed  by  means 
of  a  primitive  heat  seal  apparatus  for  sealing  the 
opposite  edges  of  the  air  bag.  In  this  case,  the  heat 
seal  apparatus  is  provided  with  one  or  more  heat 
seal  blades.  The  heat  seal  blades  are  disposed  in 
parallel  relative  to  one  another  between  the  op- 
posite  edges  of  the  heat  seal  apparatus  in  spaced 
apart  relationship  for  movable  in  the  transverse 
direction.  The  heat  seal  blades  are  so  arranged  that 
the  distance  (in  the  transverse  direction)  between 
the  heat  seal  blades  can  be  adjustably  changed. 
Thus,  the  size  of  each  inflatable  sub-portion  may 
be  easily  changed  simply  by  adjusting  the  distance 
between  the  heat  seal  blades.  Accordingly,  vari- 
ation  in  height  (thickness)  and/or  shape  of  an  article 
to  be  packaged  may  be  easily  and  quickly  accom- 
modated. 

The  number  of  seal  lines,  and  thus  the  number 
of  foldable  sub-portions  may  be  increased  by  in- 
creasing  the  number  of  heat  seal  blades.  When 
only  one  seal  line  is  provided  in  each  inflatable 
portion,  the  inflatable  portion  is  divided  into  two 
inflatable  sub-portions.  Thus,  the  air  bag  may  be 
folded  into  a  L-shaped  or  V-shaped  configuration. 
When  two  seal  lines  are  provided  in  each  inflatable 
portion,  the  resulting  air  bag  may  be  folded  into 
three  sections.  When  three  and  four  seal  lines  are 
provided  in  each  inflatable  portion,  the  resulting  air 
bag  may  be  folded  into  four  and  five  sections, 
respectively.  An  air  bag  to  be  folded  into  three 
sections  may  be  used,  for  example,  to  packaging 
and  cushioning  one  end  of  a  quadrangle  article. 
When  an  article  to  be  packaged  is,  for  example,  a 
glass  bottle  of  a  pentagonal  configuration  or  cross- 
section,  an  air  bag  to  be  folded  into  five  sections 
may  be  wrapped  around  the  glass  bottle.  The  air 
bag  may  be  then  inflated  by  a  single  air-blow 
operation.  Thus,  the  air  bag  is  tightly  applied  on 
the  entire  surface  of  the  article,  so  as  to  package 
the  article  therein  and  protect  it. 

At  least  one  of  the  sealed  edges  of  the  air  bag 
may  be  extended  in  the  transverse  direction  so  as 
to  form  a  connection  tab.  The  opposite  edges  may 
be  connected  together  by  means  of  the  connection 

5  tab,  so  as  to  form  an  air  bag  of  a  closed  loop  or 
annular  configuration.  When  the  resulting  air  bag  is 
supplied  with  a  quantity  of  air  from  the  blowing 
tube,  the  inflatable  sub-portions  of  a  closed  loop  or 
annular  configuration  are  inflated  to  form  an  air  bag 

io  of  a  hollow,  annular  configuration.  An  air  bag  of  a 
regular  polygon  or  irregular  polygon  may  be  easily 
formed  by  simply  changing  the  distance  between 
the  heat  seal  blades.  It  is  also  possible  to  form  an 
air  bag  substantially  of  a  circular  configuration  by 

is  increasing  the  number  of  heat  seal  blades.  For 
example,  two  seal  lines  are  formed  in  each  inflat- 
able  portion,  the  resulting  air  bag  may  be  folded 
into  three  sections  so  as  to  form  an  annular  con- 
figuration  of  a  closed  triangle.  When  three  seal 

20  lines  are  provided  in  each  inflatable  portion,  an 
annular  air  bag  of  a  closed  quadrangle  may  be 
formed.  When  four  seal  lines  are  provided  in  each 
inflatable  portion,  an  annular  air  bag  of  a  pentago- 
nal  configuration  may  be  formed.  In  this  manner, 

25  annular  air  bags  of  a  variable  polygonal  configura- 
tion  may  be  prepared.  Thus,  an  air  bag  of  a  de- 
sired  configuration  may  be  inserted  into  a  given 
free  space.  The  air  bag  is  then  inflated  by  a  single 
air-blow  operation  so  as  to  appropriately  fill  the  free 

30  space  in  a  simple  manner.  Thus,  cushioning  and 
packaging  operation  may  be  easily  and  quickly 
performed,  which  could  not  be  expected  in  prior 
art. 

Accordingly,  the  present  invention  provides  an 
35  inflatable  and  foldable  air  bag  which  easily  and 

securely  accommodates  variation  in  shape  and  size 
of  an  article  to  be  packaged,  or  free  space  between 
articles. 

40  BRIEF  DESCRIPTION  OF  THE  DRAWING 

Fig.  1  is  a  perspective  view,  in  part,  of  an 
inflatable  and  foldable  air  bag  in  a  flattened  form 
according  to  one  embodiment  of  the  invention; 

45  Fig.  2  is  a  schematic  cross-sectional  view  along 
line  A-A  of  Fig.  1  illustrating  the  air  bag  in  a 
somewhat  inflated  form; 
Fig.  3  is  an  enlarged  cross-sectional  view,  in 
part,  of  the  air  blowing  tube  of  Fig.  2; 

50  Fig.  4  is  a  perspective  view  illustrating  the  air 
bag  according  to  the  invention  which  is  inflated 
and  then  folded; 
Fig.  5  is  a  schematic  sectional  view  of  the  air 
bag  of  Fig.  4; 

55  Fig.  6  is  a  schematic  elevational  view  illustrating 
a  cushioning  system  using  prior  art  air  bag 
(right-hand  side)  and  a  cushioning  system  using 
the  air  bag  according  to  the  invention  (left-hand 

3 
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side); 
Fig.  7  is  a  perspective  view,  in  part,  of  an 
annular  inflatable  air  bag  according  to  one  em- 
bodiment  of  the  invention; 
Fig.  8  is  a  schematic  sectional  view  illustrating 
the  annular  inflatable  air  bag  along  line  A-A  in 
Fig.  7  in  somewhat  inflated  state; 
Fig.  9  is  an  enlarged  sectional  view  illustrating  a 
connection  tab  and  the  air  blowing  tube  of  the 
air  bag  of  Fig.  8; 
Fig.  10  is  a  perspective  view  illustrating  a  por- 
tion  of  an  annular  air  bag  according  to  the 
invention  inflated  to  a  hollow,  triangular  configu- 
ration;  and 
Fig.  11  is  a  schematic  plan  view  illustrating  an 
annular  air  bag  inflated  to  a  triangular  configura- 
tion  (left-hand  side)  and  an  annular  air  bag  in- 
flated  to  a  quadrangle  configuration  (right-hand 
side)  according  to  the  invention. 

BEST  MODE  FOR  CARRYING  OUT  THE  INVEN- 
TION 

FIRST  EMBODIMENT 

A  first  embodiment  of  the  invention  will  be 
explained  below  with  reference  to  Figs.  1  through 
6.  The  illustrated  embodiment  is  shown  as  an  air 
bag  foldable  into  three  sections  according  to  the 
invention.  It  is  noted,  however,  that  the  air  bag  is 
only  illustrative  but  not  restrictive.  The  air  bag 
according  to  the  invention  includes,  in  principle, 
two  sheets  of  film  or  front  and  rear  films  1  ,  2,  and  a 
blowing  tube  10  of  a  self-seal  type  inserted  be- 
tween  the  films  1  and  2  along  one  edge  of  each  of 
the  films.  The  opposite  edges  of  one  film  are 
secured  to  the  corresponding  opposite  edges  of 
the  other  film  by  means  of  heat  seal  so  as  to  form 
sealed  edges  3  and  4  of  the  air  bag. 

Plural  pairs  of  partition  lines  5  and  6  are 
formed  by  means  of  heat  seal  and  extend  between 
the  opposite  sealed  edges  3  and  4  of  the  air  bag. 
By  this,  a  plurality  of  inflatable  portions  7  are 
successively  formed  in  the  longitudinal  direction  of 
the  air  bag,  as  shown  in  Fig.  1.  An  air-free  portion 
is  defined  between  each  pair  of  the  adjacent  parti- 
tion  lines  5  and  6.  The  inflatable  portions  7,  7  are 
separated  from  one  another  by  means  of  the  air- 
free  portions. 

The  self-seal  blowing  tube  10  are  opened  to 
permit  air  flow  into  the  individual  inflatable  portions 
7  of  the  air  bag,  during  air-blow  operation.  When 
the  air-blow  operation  has  been  completed,  the 
blowing  tube  10  is  pressingly  closed  in  self-seal 
manner  by  means  of  the  air  pressure  within  the 
inflatable  portions,  so  as  to  prevent  out-flow  of  air 
from  the  inflatable  portions.  While  various  kinds  of 
blowing  tubes  have  been  developed  by  the  as- 

signee  of  this  application,  a  blow  tube  having  a 
plurality  of  parallel  passages,  as  disclosed  in  the 
above  Japanese  Patent  Application  No.  02-410577, 
is  shown  in  the  drawing. 

5  Each  inflatable  portion  7  is  provided  with  two 
folding  seals  8-1  and  8-2  extending  in  parallel  with 
the  opposite  edges  of  the  air  bag.  The  folding  seals 
8-1,  8-2  are  disposed  between  the  partition  lines  5 
and  6  in  a  manner  that  they  do  not  intersect  the 

io  partition  lines  5  and  6.  Thus,  each  inflatable  portion 
7  is  divided  into  three  inflatable  sub-portions  7-1  ,  7- 
2  and  7-3.  Although  not  shown  in  the  drawing,  each 
inflatable  portion  7  may  be  provided  with  more  than 
two  folding  seals.  For  example,  three  or  four  folding 

is  seals  may  be  provided  in  each  inflatable  portion,  so 
as  to  divide  the  inflatable  portion  into  four  or  five 
inflatable  sub-portions.  The  folding  seal  8-1  and  8-2 
may  be  formed  using  a  primitive  heat  seal  moun- 
ted  with  a  heat  seal  blade  adjustably  movable  in  a 

20  direction  transverse  to  the  longitudinal  direction  of 
the  air  bag,  i.e.,  in  the  transverse  direction,  as 
mentioned  above.  Thus,  the  position  of  the  folding 
seals  8  may  be  easily  changed  by  adjusting  the 
position  of  the  heat  seal  blade,  as  desired.  Accord- 

25  ingly,  the  size  or  dimension  of  each  of  the  inflat- 
able  sub-portions  may  be  easily  altered  or  modi- 
fied. 

Gaps  of  an  appropriate  distance  are  formed 
between  the  opposite  ends  of  the  folding  seal  8  (as 

30  a  representative  of  8-1,  8-2)  and  the  transverse 
partition  lines  5  and  6.  The  gaps  constitute  air 
passages  9  between  the  inflatable  sub-portions. 
Operation  of  the  air  passages  9  will  be  explained 
later  with  reference  to  Fig.  5. 

35  Fig.  2  is  a  schematic,  cross-sectional  view 
along  line  A-A  of  Fig.  1.  The  air  bag  in  Fig.  2  is 
shown  in  somewhat  inflated  state  for  convenience 
of  illustration,  though  the  air  bag  in  reality  is  in  a 
flattened  state  prior  to  air-blowing.  The  self-seal 

40  blowing  tube  10  is  sealingly  attached,  at  its  one 
edge,  to  the  sealed  edge  3.  The  opposite  edge  of 
the  blowing  tube  10  is  configured  so  as  to  permit 
air-blow  into  the  individual  inflatable  portions  7.  Fig. 
3  is  a  cross-sectional  view  of  the  sealed  edge  3  of 

45  Fig.  2.  In  this  Figure,  the  sealed  edge  3  is  enlarged 
so  as  to  clearly  illustrate  the  blowing  tube  10.  The 
upper  film  1  and  the  lower  film  2,  together  with  the 
blowing  tube  10,  are  shown  in  somewhat  inflated 
state. 

50  The  illustrated  blowing  tube  10  includes  a 
blowing  passage  11  disposed  at  one  side  of  the 
blowing  tube  10  close  to  the  sealed  edge  3  and 
extending  through  the  bag  in  the  longitudinal  direc- 
tion.  Intermittent  seals  12  are  formed  at  the  other 

55  side  of  the  blowing  tube  10.  In  each  inflatable 
portion  7,  at  least  one  self-seal  opening  (non-seal- 
ed  portion)  13  is  formed  between  the  intermittent 
seals  12  and  12.  Second  intermittent  seals  14  are 

4 
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formed  and  spaced  from  the  intermittent  seals  12. 
A  self-seal  opening  15  is  defined  between  the 
adjacent  intermittent  seals  14  and  14.  Third  inter- 
mittent  seals  16  are  formed  and  spaced  from  the 
intermittent  seals  14.  A  self-seal  opening  17  is 
defined  between  the  adjacent  intermittent  seals  16 
and  16.  Fourth  intermittent  seals  18  are  formed.  A 
self-seal  opening  19  in  communication  with  the 
inside  of  the  inflatable  portion  7  is  defined  between 
the  adjacent  the  fourth  intermittent  seals  18  and  18. 

As  shown  in  Fig.  1,  it  is  preferable  for  the  self- 
seal  openings  13,  15,  17  and  19  to  be  arranged  in 
a  staggered  fashion,  so  as  to  assure  self-seal  op- 
eration  thereof.  A  partition  passage  20  (or  a  blind 
passage)  is  defined  between  the  intermittent  seals 
12  and  14,  as  shown  in  Fig.  3.  Similarly,  a  partition 
passages  21  and  22  are  defined  between  the  inter- 
mittent  seals  14  and  16  and  intermittent  seals  16 
and  18,  respectively.  The  blowing  passage  11  ex- 
tends  through  all  inflatable  portions  7  and  is 
opened  to  at  least  one  end  of  the  air  bag.  On  the 
contrary,  the  partition  passages  (blind  passages) 
20,  21  and  22  are  all  partitioned  by  each  inflatable 
portion  7  and  is  not  in  communication  with  the 
adjacent  inflatable  portions. 

This  is  accomplished,  for  example,  by  clamp- 
ing  an  original  form  of  a  blowing  tube  10  formed 
with  the  intermittent  seals  12,  14,  16  and  18  be- 
tween  a  front  film  1  and  a  rear  film  2.  Then,  the 
transverse  partition  lines  5  and  6  are  formed  in  the 
films  1  and  2  by  means  of  heat  seal.  At  this  time, 
non-heat  weldable  paint,  printing  ink  or  lacquer  is 
preliminarily  applied  to  only  the  inside  of  a  tube 
corresponding  to  the  blowing  tube  1  1  . 

The  inflatable  and  foldable  air  bag  according  to 
the  invention  presents  a  configuration  of  a  flat 
sheet  prior  to  air  blowing,  as  shown  in  Fig.  1.  The 
blowing  tube  10  is  also  flattened.  When  a  quantity 
of  air  is  blown  into  the  open  end  of  the  blowing 
passage  11  by  means  of  an  air  compressor,  for 
example,  the  air  causes  the  self-seal  opening  13, 
15,  17  and  19  of  each  of  the  inflatable  portions  7  to 
be  successively  opened.  The  air  flows  into  each 
inflatable  portion  7  (inflatable  sub-portion  7-1  in  the 
illustrated  embodiment)  so  as  to  cause  the  inflat- 
able  portion  7  to  be  inflated.  In  spite  of  presence  of 
the  folding  seals  8,  the  air  is  sequentially  flown  into 
the  inflatable  sub-portions  7-2,  7-3  so  as  to  cause 
them  to  be  inflated,  due  to  that  fact  that  each 
folding  seal  8  has  passages  9  at  the  opposite  ends 
thereof.  When  the  inflatable  portions  7  are  inflated 
to  a  desired  degree,  the  blowing  operation  is  stop- 
ped.  By  this,  the  blowing  tube  10  is  compressed 
by  the  air  pressure  P  within  the  inflatable  portions. 
Thus,  all  of  the  self-seal  openings  19,  17,  15  and 
13,  the  partition  passages  22,  21  and  20,  and  the 
blowing  passage  11  are  collapsed  into  a  flattened 
configuration  to  be  closed,  as  will  be  explained 

below  with  reference  to  Fig.  5.  Accordingly,  the 
inflatable  portions  7  are  maintained  at  their  inflated 
state  so  as  to  serve  as  a  cushioning  material  or  a 
packaging  material. 

5  As  will  be  appreciated  from  the  foregoing,  the 
air  bag  according  to  the  invention,  even  after  in- 
flated,  may  be  freely  folded  at  the  folding  seals  8 
(8-1,  8-n).  On  the  contrary,  in  the  prior  art  air  bag 
shown  in  Fig.  6  at  the  right-hand  side  thereof,  the 

io  inflatable  portions  cannot  be  easily  folded  even 
when  they  have  a  substantial  length.  In  some 
cases,  such  air  bag  may  be  torn.  Such  risk  may  be 
avoided  in  accordance  with  the  invention.  An  air 
bag  folded  into  a  substantially  C-shaped  configura- 

15  tion  after  inflation  is  shown  in  Fig.  4.  At  this  time, 
the  blowing  tube  10  has  been  collapsed  into  a 
flattened  form  so  as  to  serve  as  a  self-seal  valve. 
Fig.  5  shows  the  air  bag  of  Fig.  4  in  a  schematic 
cross-section.  In  Fig.  5,  the  blowing  tube  10  has 

20  been  collapsed,  by  means  of  the  air  pressure  P 
within  the  inflatable  sub-portions  7-1,  into  a  flat- 
tened  form  of  almost  a  single  sheet  of  film. 

Although  the  folding  seals  8-1,  8-2,  ...  are 
shown  as  a  single  continuous  line,  it  is  possible  for 

25  the  folding  seals  to  be  formed  as  a  intermittent  line 
(broken  line),  as  mentioned  above.  In  such  a  case, 
the  gaps  (discontinuities)  of  the  intermittent  lines 
serve  as  a  air-flow  passage  between  the  inflatable 
sub-portions,  so  that  it  is  unnecessary  to  leave  the 

30  passages  9  at  opposite  ends  of  the  folding  seal  8. 
One  advantageous  feature  of  the  air  bag  ac- 

cording  to  the  invention  is  that,  when  it  is  folded 
and  thus,  for  example,  any  one  of  the  inflatable 
sub-portions  is  subjected  to  particularly  high  exter- 

35  nal  pressure,  it  is  possible  for  air  to  be  flown 
through  the  passages  9  at  opposite  ends  of  the 
folding  seal  8,  or,  through  the  discontinuities  of  the 
folding  seal  in  a  form  of  an  intermittent  line,  as 
shown  by  arrow  mark  F  in  Fig.  5.  Accordingly, 

40  when  any  one  of  the  inflated,  inflatable  portions  is 
subjected  to  an  extraordinarily  high  external  pres- 
sure,  a  portion  of  the  air  within  a  particular  inflat- 
able  sub-portion  may  be  flown  into  remaining  inflat- 
able  sub-portions.  By  this,  the  external  pressure 

45  may  be  relieved,  so  as  to  avoid  the  air  bag  from 
bursting. 

A  inflatable  and  foldable  air  bag  according  to 
the  invention  is  shown  in  Fig.  6  at  the  left-hand 
side  thereof.  The  air  bag  is  used  to  package  an 

50  article  at  one  end  thereof  in  cushioning  manner.  As 
will  be  clear  when  compared  with  the  conventional 
air  bag  shown  in  Fig.  6  at  the  right-hand  side 
thereof,  only  one  air  blowing  passage  10  is  re- 
quired  for  the  air  bag  of  the  invention  in  order  to 

55  enclose  one  end  of  the  article  at  its  three  surface  in 
C-shaped  configuration.  Thus,  only  a  single  opera- 
tion  of  air  blowing  is  required.  Since  the  inflatable 
sub-portions  7-1,  7-1  and  7-3  are  originally  con- 

5 
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nected  in  series  one  another,  no  additional  connec- 
tion  tape  such  as  c  is  not  needed.  When  it  is 
intended  to  apply  the  air  bag  of  the  invention  to  an 
article  having  a  different  thickness  T,  the  distance 
between  the  adjustable  heat  seal  blades  may  be 
changed  so  as  to  suitably  change  the  position  of 
the  folding  seals  8.  By  this,  inflatable  sub-portions 
7-2  of  a  required  length  may  be  formed.  Accord- 
ingly,  it  is  not  necessary  to  change  the  entire 
design  of  the  air  bag.  This  is  advantageous  in 
terms  of  economy. 

SECOND  EMBODIMENT 

Second  embodiment  according  to  the  invention 
will  be  explained  below  with  reference  to  Figs.  7 
through  11.  In  the  drawings,  an  annular  inflatable 
air  bag  of  a  closed  triangular  configuration  is  shown 
as  an  example.  It  is  noted,  however,  that  this  inven- 
tion  may  be  equally  applied  to  an  air  bag  of  a 
quadrangular  shape,  pentagonal  shape,  or,  poly- 
gonal  shape  close  to  a  circular  configuration.  Thus, 
the  illustrated  embodiment  is  not  restrictive.  The 
illustrated  air  bag  has  a  basic  construction  similar 
to  that  of  the  first  embodiment. 

That  is  to  say,  reference  numerals  31  and  32 
designate  films  similar  to  the  films  1  and  2  of  the 
first  embodiment,  reference  numerals  33  and  34 
sealed  edges  of  the  air  bag,  reference  numerals  35 
and  36  partition  lines,  reference  numeral  37  (37-1, 
37-  2,  37-3)  inflatable  portion(s),  reference  numeral 
38  (38-1,  38-2)  folding  seal(s),  reference  numeral 
39  an  air  passage,  reference  numeral  40  a  connec- 
tion  tab,  reference  numeral  41  a  blowing  tube  of  a 
self-seal  type,  reference  numeral  42  a  blowing  pas- 
sage,  reference  numeral  42a  an  opening  of  the 
blowing  passage  42,  reference  numerals  43,  45,  47 
and  49  intermittent  seals,  reference  numerals  44, 
46,  48  and  50  self-seal  openings,  and  reference 
numerals  51  ,  52  and  53  partition  passages. 

The  air  bag  according  to  the  second  embodi- 
ment  is  featured  by  the  construction  in  which  the 
sealed  edge  33  is  extended  laterally  and  in  which 
the  connection  tab  40  is  provided.  The  opposed 
sealed  edges  33  and  34  are  bonded  with  the 
connection  tab  40  by  means  of  adhesion,  welding 
or  mechanical  means.  As  will  be  easily  appreciated 
from  Figs.  7  and  8,  the  air  bag  is  of  a  substantially 
annular  configuration. 

The  folding  seal  38  includes  two  folding  seals 
38-  1  and  38-2.  Thus,  each  inflatable  portion  37  is 
divided  into  three  inflatable  sub-portions  37-1  ,  37-2 
and  37-3.  The  air  bag,  when  inflated,  represents 
annular  configuration  of  a  substantially  triangular 
shape,  as  shown  in  Fig.  10  which  will  be  explained 
later.  When  three  folding  seals  are  provided  as 
mentioned  above,  an  annular  air  bag  of  a  closed 
quadrangular  shape  consisting  of  four  inflatable 

sub-portions  is  formed  (see  Fig.  11).  When  four 
folding  seals  are  provided,  an  annular  air  bag  of  a 
closed  pentagonal  shape  consisting  of  five  inflat- 
able  sub-portions  is  formed.  The  folding  seals  38-1 

5  and  38-2  may  be  formed  by  providing  a  primitive 
heat  seal  device  with  adjustable  heat  seal  blade(s) 
movable  in  the  transverse  direction,  as  mentioned 
above.  Thus,  the  position  of  the  folding  seal  38 
may  be  easily  changed,  as  desired,  by  adjustably 

io  changing  the  position  of  the  heat  seal  blade(s). 
Accordingly,  configuration  of  an  annular  air  bag 
may  be  easily  changed,  for  example,  from  an  equi- 
lateral  triangle  to  a  scalene  triangle.  The  thus  con- 
structed  air  bag  may  be  inflated  to  have  a  hollow 

is  triangular  prism  consisting  of  inflatable  sub-portions 
37-1,  37-2  and  37-3  connected  in  an  annular  form, 
as  shown  in  Fig.  10.  Such  air  bag  has  a  substantial 
strength  to  withstand  a  considerable  pressure  or 
load  either  in  the  horizontal  or  vertical  direction. 

20  The  air  bag  according  to  the  invention  inflated 
in  an  annular  form  as  shown  in  Fig.  10  may  be 
used,  for  example,  to  fill  a  triangular  space  b  in  a 
container  B  shown  in  Fig.  11.  To  this  end,  an 
annular,  flattened  air  bag  (no  air  is  blown  therein)  is 

25  originally  inserted  into  the  space  b.  Then,  air  is 
blown  through  an  open  end  42a  of  the  blowing  tube 
41  (Fig.  7)  by  means  of  an  air  compressor.  By  this, 
air  is  supplied  from  the  blowing  passage  42 
through  the  self-seal  opening  44.  Consequently,  all 

30  the  remaining  self-seal  opening  46,  48  and  50  are 
opened  to  cause  the  inflatable  sub-portions  37-1, 
37-2  and  38-3  to  be  inflated  while  maintaining  the 
annular  form  of  the  air  bag.  Air-blow  operation  is 
stopped  when  the  air  bag  has  inflated  to  occupy 

35  the  full  volume  of  the  space  b.  Then,  the  inflation 
tube  41  is  collapsed  into  a  flattened  form  by  means 
of  air  pressure  within  the  inflatable  portion  so  as  to 
exert  its  self-seal  function,  whereby  each  inflatable 
portion  is  maintained  in  its  inflated  position.  As  will 

40  be  appreciated  from  the  foregoing,  the  inflatable 
annular  air  bag  according  to  the  invention  may  be 
prepared  to  have  an  annular  or  looped  configura- 
tion  suitable  for  a  particular  space  of  a  triangular, 
quadrangular  or  other  shape.  The  air  bag  in  the 

45  flattened  form  is  inserted  into  the  objective  space 
and  then  inflated  by  means  of  a  single  air-blow 
operation.  By  this,  the  air  bag  is  inflated  to  occupy 
the  full  volume  of  the  space  to  appropriately  fill  the 
space. 

50  When  the  objective  space  is  of  a  quadrangular 
configuration,  for  example,  an  annular  air  bag  of  a 
quadrangular  shape  consisting  of  four  inflatable 
sub-portions  37-1,  37-2,  37-3  and  37-4  may  be 
formed.  The  inflatable  sub-portions  may  be  folded 

55  at  folding  seals  38-1,  38-2  and  38-3,  as  shown  in 
Fig.  11  at  the  right-hand  side  thereof.  The  air  bag 
in  the  flattened  form  is  inserted  into  the  quadran- 
gular  space.  Then  a  quantity  of  air  is  blown  into  the 
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air  bag.  By  this,  the  air  bag  is  inflated  to  have  a 
hollow  annular  column  of  a  quadrangular  shape,  so 
as  to  fill  the  space  c  in  an  appropriate  manner.  The 
air  bag  inflated  into  an  annular  form  serves  not  only 
to  exert  transverse  or  horizontal  expansion  force 
within  the  space  b  or  c  to  fill  the  space,  but  also  to 
exert  expansion  force  to  withstand  a  vertical  load  (a 
load  acting  in  the  direction  perpendicular  to  the 
sheet  of  Fig.  11). 

The  inflatable  air  bag  of  an  annular  form  may 
take  another  construction  other  than  the  above  con- 
struction.  For  example,  the  air  bag  may  be  pro- 
vided  with  a  plurality  of  folding  seals  arranged  in  a 
closer  relationship.  In  this  case,  the  air  bag  may  be 
inflated  to  have  an  annular  form  of  a  substantially 
circular  cross-section.  Such  an  air  bag  may  be 
used  to  easily  and  securely  fill  a  space  of  a  circular 
or  similar  configuration. 

As  explained  above,  one  or  more  folding  seals 
are  provided  in  each  inflatable  portion  so  as  to 
divide  the  inflatable  portion  along  the  length  there- 
of.  The  inflatable  portions  may  be  inflated  by  a 
single  air-blow  operation  through  the  blowing  tube. 
Thus,  the  air  bag  may  be  easily  folded  about  the 
folding  seal(s)  even  after  the  air  bag  has  been 
inflated.  Accordingly,  the  air  bag  may  be  advanta- 
geously  used  as  a  packaging  material  or  cushion- 
ing  material  in  wide  variety  of  applications.  Specifi- 
cally,  when  each  inflatable  portion  is  closed  in  an 
annular  form  while  providing  each  inflatable  portion 
with  two  or  more  folding  seals  so  that  it  may  be 
folded  into  a  polygonal  configuration  about  the 
boundary  between  the  inflatable  sub-portions,  it  is 
possible  for  spaces  between  articles  of  a  different 
configuration  or  spaces  between  an  article  and  a 
container  to  be  filled  with  a  plurality  of  air  bags  in  a 
quick  and  exact  manner,  by  inserting  the  air  bags 
in  a  flattened  form  into  the  spaces  and  by  simply 
supplying  air  into  the  air  bags  for  inflation  thereof. 
Accordingly,  cushioning  and  packaging  operation 
may  be  advantageously  performed  in  a  quick  man- 
ner.  It  is  also  noted  that  the  position  of  the  folding 
seals  may  be  easily  changed  so  as  to  change  the 
length  of  the  inflatable  sub-portions,  depending 
upon  a  shape  and/or  size  of  a  given  article  to  be 
packaged.  This  permits  a  space  of  an  irregular 
form  such  as  scalene  triangular  shape  to  be  easily 
filled  with  the  air  bag,  thus  conveniently  obviating 
complicated  operation  in  prior  art  in  which  plural 
cushioning  members  of  a  similar  type  are  packed 
into  a  single  space.  It  is  also  possible,  in  accor- 
dance  with  the  invention,  to  easily  change  the 
number  of  folding  seal,  at  which  the  foldable  por- 
tions  are  folded,  so  as  to  form  any  desired  number 
of  foldable,  inflatable  portions  which  may  define  an 
air  bag  of  a  triangular,  quadrangular,  pentagonal  or 
other  pentagonal  configuration.  Thus,  the  air  bag 
according  to  the  invention  may  be  used  in  a  variety 

of  applications  depending  upon  a  shape  or  size  of 
a  given  article  to  be  packaged. 

Claims 
5 

1.  An  inflatable  and  foldable  air  bag  including  two 
sheets  (1  ,  2)  of  airtight  film  having  a  predeter- 
mined  width,  and  a  self-seal  air  blowing  tube 
inserted  between  said  two  sheets  of  airtight 

io  film  along  the  longitudinal  direction  of  said 
sheets,  so  as  to  form  sealed  edges  (3,  4)  at 
the  opposite  edge  of  said  films,  said  two 
sheets  of  film  being  sealed  along  plural  pairs 
of  transverse  partition  lines  (5,  6)  extending 

is  across  the  widths  of  said  films,  so  as  to  form  a 
plurality  of  inflatable  portions  (7)  arranged  in 
series  in  the  longitudinal  direction  of  said  films, 
said  air  bag  comprising; 

at  least  one  seal  line  (8)  in  each  of  said 
20  inflatable  portions  (7); 

said  seal  line  (8-1,  8-2)  extending  in  the 
transverse  direction  of  said  films  between  each 
pair  of  partition  lines  (5,  6)  for  permitting  said 
inflatable  portions  to  be  folded  in  the  trans- 

25  verse  direction; 
said  seal  line  permitting  air  flow  into  each 

of  said  inflatable  portions  (7); 
said  seal  line  (8)  dividing  said  each  inflat- 

able  portion  (7)  into  two  or  more  inflatable  sub- 
30  portions  (7-1,  7-2,  ...),  whereby  said  inflatable 

sub-portions  may  be  folded  about  said  seal 
line  (8). 

2.  An  inflatable  and  foldable  air  bag  according  to 
35  Claim  1,  wherein  said  seal  line  (8)  in  each  of 

said  inflatable  portions  (7)  is  provided  as  a 
single  continuous  line,  and  wherein  an  air  flow 
passage  9  is  defined  between  the  opposite 
ends  of  said  seal  line  8  and  said  transverse 

40  partition  lines  (5,  6). 

3.  An  inflatable  and  foldable  air  bag  according  to 
Claim  1  ,  wherein  said  seal  line  is  formed  as  an 
intermittent  line,  so  as  to  permit  air  flow  be- 

45  tween  said  inflatable  sub-portions  in  each  of 
said  inflatable  portions. 

4.  An  inflatable  and  foldable  air  bag  according  to 
Claim  2  or  Claim  3,  wherein  two  seal  lines  (8-1  , 

50  8-2)  are  formed  in  each  of  said  inflatable  por- 
tions  (7),  whereby  each  inflatable  portion  (7)  is 
divided  into  three  foldable,  inflatable  sub-por- 
tions  (7-1  ,  7-2,  7-3). 

55  5.  An  inflatable  and  foldable  air  bag  according  to 
Claim  2  or  Claim  3,  wherein  three  or  more  seal 
lines  (8-1  ,  8-2,  8-3)  are  formed  in  each  of  said 
inflatable  portions  (7),  whereby  each  inflatable 
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portion  (7)  is  divided  into  four  or  more  foldable, 
inflatable  sub-portions  (7-1,  7-2,  7-3,  7-4,  ...). 

6.  An  inflatable  and  foldable  air  bag  according  to 
Claim  1,  wherein  each  of  said  inflatable  por-  5 
tions  (37)  is  divided  into  three  or  more  inflat- 
able  sub-portions  (37-1,  37-2,  37-3,  ...),  and 
wherein  at  least  one  of  said  sealed  edges  (33, 
34)  is  extended  in  the  transverse  direction  to 
form  a  connection  tab  (40),  whereby  said  seal-  10 
ed  edges  (33,  34)  may  be  connected  together 
so  as  to  form  a  closed  annular  air  bag,  so  that 
said  air  bag,  when  inflated,  may  be  folded 
about  said  seal  lines  into  a  polygonal  configu- 
ration.  75 

7.  An  inflatable  and  foldable  air  bag  according  to 
Claim  6,  wherein  two  seal  lines  (38-1  ,  38-2)  are 
formed  in  each  of  said  inflatable  portions  (37), 
so  that  each  inflatable  portion  (37)  is  divided  20 
into  three  inflatable  sub-portions  (37-1,  37-2, 
37-3),  whereby  each  inflatable  portion  may  be 
inflated  to  a  hollow  triangular  form  of  a  closed 
annular  configuration. 

25 
8.  An  inflatable  and  foldable  air  bag  according  to 

Claim  6,  wherein  three  or  more  seal  lines  (38- 
1,  38-2,  38-3,  ...)  are  formed  in  each  of  said 
inflatable  portions  (37),  so  that  each  inflatable 
portion  (37)  is  divided  into  four  or  more  inflat-  30 
able  sub-portions  (37-1,  37-2,  37-3,  37-4,  ...), 
so  that  each  inflatable  sub-portion  may  be  in- 
flated  to  a  hollow  annular  form  of  a  quadran- 
gular,  polygonal,  or  other  polygonal  configura- 
tion.  35 

9.  An  inflatable  and  foldable  air  bag  according  to 
any  one  of  Claims  1  through  6,  wherein  each 
of  said  inflatable  sub-portions  has  the  same 
length.  40 

10.  An  inflatable  and  foldable  air  bag  according  to 
any  one  of  Claims  1  through  6,  wherein  each 
of  said  inflatable  sub-portions  has  a  different 
length.  45 

11.  An  inflatable  and  foldable  air  bag  according  to 
Claim  1,  wherein  said  air  blowing  tube  is  of  a 
type  in  which  a  blowing  passage  11  extending 
through  each  of  said  inflatable  portions  (7),  and  50 
at  least  one  set  of  partition  passages  (20,  21, 
22)  in  each  of  said  inflatable  portions  (37),  with 
respective  self-seal  openings  (13,  15,  17,  19). 
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