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©  INFLATABLE  SELF-SEAL  TYPE  BUFFER  SHEET. 

©  This  invention  relates  to  an  inflatable  self-seal 
type  buffer  sheet  comprising  a  séries  of  individual 
air  bags  made  of  a  heat-sealable  material,  inflatable 
when  air  is  blown  into  it  but  having  normally  a  flat 
shape,  and  at  least  one  air  blow  tube  penetrating 

^through  thèse  air  bags,  connected  to  them  by  heat- 
sealing  and  equipped  with  a  self-seal  type  valve 

^consisting  of  a  slit  or  slot  at  a  position  inside  the 
2   individual  air  bag.  When  air  is  charged  from  the  end 

portion  of  the  air  blow  tube,  the  individual  air  bag 
^inflates  independently  within  its  allowable  limit.  The 
pjinflated  individual  air  bags  press  the  air  blow  tube  by 

internai  pressures  so  that  the  slits  or  slots  are  push- 
®ed  to  the  opposed  surfaces  of  the  tube  and  forms 
^ the   self-seal  type  check  valves.  The  buffer  sheet  of 
UJthe  présent  invention  is  inserted  into  gaps  having 

irregular  sizes  under  a  flat  state,  and  when  inflated, 
the  individual  air  bags  inflate  independently  to  the 

sizes  of  the  gaps  into  wnicn  it  is  insenea,  ana  can 
reliably  function  as  an  easy-to-operate  support  ma- 
terial  or  buffer  material.  So  long  as  each  self-seal 
type  valve  functions,  the  each  air  bag  is  not  affected 
by  the  damage  or  cut-off  of  any  other  air  bags. 

Xerox  Copy  Centre 
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INFLATABLE  SELF-SEAL  TYPE  BUFFER  SHEET 

T e c h n i c a l   F i e l d  

This  i n v e n t i o n   r e l a t e s   to  an  i n f l a t a b l e   s e l f - s e a l   t y p e  

b u f f e r   s h e e t ,   and  more  p a r t i c u l a r t l y   to  a  b u f f e r   s h e e t   c o m p r i s -  

ing  a  s é r i e s   of  i n d i v i d u a l   a i r   bags  made  of  a  h e a t - s e a l a b l e  

m a t e r i a l   such  as  p a l s t i c   or  r u b b e r   f i l m s ,   i n f l a t a b l e   when  a i r   i s  

blown  t h e r e i n t b   but  h a v i n g   n o r m a l l y   a  f l a t   s h a p e ,   and  e q u i p p e d  

with  a  s e l f - s e a l   type   v a l v e   i n s i d e   each  of  a i r   bags .   The  b u f f e r  

s h e e t   of  the   p r é s e n t   i n v e n t t i o n   can  be  used  as  a  r e t a i n e r   m a t e -  

r i a l ,   a  b u f f e r   m a t e r i a l   or  p a c k a g i n g   m a t e r i a l .  

Backg round   of  the  I n v e n t i o n  

A  b u f f e r   m a t e r i a l   named  " a i r   cap"  is  known  in  the  a r t   w h i c h  

c o m p r i s e s   two  l a y e r s   of  f i l m s   a d h e r e d   t o g e t h e r ,   and  a  p l u r a l i t y  

of  sma l l   p r o t r u s i o n s   or  c e l l s   formed  on  e i t h e r   of  the  f i l m s   a n d  

f i l l e d   with  a i r .   This  is  a  b u f f e r   s h e e t   hav ing   a i r   e n c a p s u l a t e d  

p r e l i m i n a r i l y   in  each  c lo sed   c e l l   and  a  c o n s t a n t   volume  or  t h i c k n e s s  

i n i t i a l l y   i n v a r i a b l y   d e t e r m i n e d .   So,  the  " a i r   cap"  b u f f e r  

s h e e t   has  many  d i s a d v a n t a g e s   t h a t   i t   c a n n o t   be  used  wide ly   i n  

d i f f é r e n t   a p p l i c a t i o n s   such  as  f i l l i n g   l a r g e r   or  s a a l l e r   s p a c e s  

than   i t s   o r i g i n a l   volume,   or  i n s e r t i n g   i n t o   i r r e g u l a r   gaps ,   and  

t h a t   i t   o c c u p i e s   r e l a t i v e l y   l a r g e   volume  even  d u r i n g   t r a n s p o r -  

t a t i o n   or  s t o r a g e .  

In  view  of  t h è s e   d i s a d v a n t a g e s ,   a p p l i c a n t   of  the  p r é s e n t  

-  1  - 
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a p p l i c a t i o n   has  d e v e l o p e d   a  n o v e l   s e l f - s e a l   t ype   b u f f e r   m a t e r i a l  

which  has  a  f l a t   shape   b e f o r e   use  and,  when  i n f l a t e d   by  a i r ,   h a s  

s e v e r a l   p o r t i o n s   t h e r e o f   b u l g i n g   v a r i a b l y   and  i n d e p e n d e n t l y   i n  

which  a i r   blown  from  o u t s i d e   is   c o n f i n e d   by  a  s e l f - s e a l   t y p e  

v a l v e   formed  in  r e s p e t i v e   b u l g e d   p o r t i o n s .   This   type   of  b u f f e r  

m a t e r i a l   raay  be  c a l l e d   " p o s t - i n f   l a t i n g "   t ype   and  is  d e s c l o s e d   i n  

my  c o - p e n d i n g   a p p l i c a t i o n ,   J a p a n e s e   U t i l i t y   Model  a p p l i c a t i o n   No. 

SHO  6 0 - 1 8 4 5 1 0   (Laid  Open  P u b l i c a t i o n   No.  SHO  6 2 - 9 3 0 6 6 ) .   This  new 

type   of  b u f f e r   m a t e r i a l   has  s e v e r a l   a d v a n t a g e s   in  t h a t   i t   h a s  

n o r m a l l y   a  t h i n   t h i c k n e s s   p r i o r   to  use  and  can  have  s e v e r a l   p o r -  

t i o n s   i n f l a t e d   v a r i a b l y   and  i n d e p e n d e n t l y   from  each  o t h e r   u n d e r  

the   i n f l u e n c e   of  s u r r o u n d i n g   p r e s s u r e s   or  f o r c e s   a c t i n g   t h e r e o n .  

Unf  o r t u n a t e l y   ,  howeve r ,   the   s e l f - s e a l   type   b u f f e r   s h e e t   i n  

ny  c o - p e n d i n g   a p p l i c a t i o n   has  r e l a t i v e l y   c o m p l i c a t e d   s t r u c t u r e  

r e q u i r i n g   v a r i o u s   c o m p o n e n t s   and  a  l a r g e   amount  of  m a t e r i a l s ,  

and  is  r e l a t i v e l y   e x p e n s i v e   to  m a n u f a c t u r e ,   a i l   t h è s e   f a c t o r s  

b e i n g   to  be  i m p r o v e d .   F u r t h e r ,   the   b u f f e r   s h e e t   in  my  p r i o r  

a p p l i c a t i o n   is   o r i g i n a l l y   c o n t e m p l a t e d   to  be  used  for   c o v e r i n g  

r e l a t i v e l y   l a r g e   a r e a s   r a t h e r   than   to  be  used  as  narrow  s t r i p s  

or  as  "one  p o i n t "   b u f f e r   to  be  i n s e r t e d   i n t o   a  smal l   gap  a n d  

b a s i c a l l y   is  not  s u i t e d   to  a  wide  v a r i e t y   of  use .   Moreove r ,   t h e  

b u f f e r   m a t e r i a l   in  my  c o - p e n d i n g   a p p l i c a t i o n   is  r e l a t i v e l y   u n -  

easy  to  m a n u f a c t u r e   due  to  i t s   c o m p l i c a t e d   s t r u c t u r e   and  m u l t i -  

p le   componen t s   as  wel l   as  d é l i c a t e   manual  l a b o r   i n v o l e d   t h e r e i n ,  

and  is  not  a d a p t a b l e   to  m a s s - p r o d u c t i o n   p r o c e s s e s .  
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D i s c l o s u r e   of  the   I n v e n t i o n  

A c c o r d i n g l y ,   i t   is   an  o b j e c t   of  the   p r é s e n t   i n v e n t i o n   t o  

p r o v i d e   an  i n f l a t a b l e   s e l f - s e a l   t ype   b u f f e r   s h e e t   which  can  b e  

used   in  a  wide  v a r i e t y   of  a p p l i c a t i o n s   and  can  be  e c o n o m i c a l l y  

@ a n u f a c t u r e d   u s i n g   minimum  m a t e r i a l s   and  componen t s   t h r o u g h  

r e l a t i v e l y   s i m p l e   p r o c é d u r e s .  

A n o t h e r   o b j e c t   of  the  p r é s e n t   i n v e n t i o n   is  to  p r o v i d e   a 

n o v e l   s e l f - s e a l a b l e   b u f f e r   s h e e t   of  the   " p o s t - i n f   l a t i n g "   t y p e  

c o m p r i s i n g   a  s é r i e s   of  m u l t i p l e   a i r   bags  c o n n e c t e d   in  t a n d e m ,  

each  of  which  has  a  s i m p l e s t   s e l f - s e a l   type   check  va lve   f o r m e d  

" i n   s i t u "   in  each  of  i n f a l t e d   bags  and  can  even  be  d i s c o n n e c t e d   , 

i f   d e s i r e d ,   from  the  r e m a i n i n g   bags  as  a  s i n g l e   a i r   bag  to  be  

used  as  "one  p o i n t "   b u f f e r .  

Yet  a n o t h e r   o b j e c t   of  the  p r é s e n t   i n v e n t i o n   is  to  p r o v i d e  

an  i n f l a t a b l e   and  s e l f - s e a l a b l e   b u f f e r   s h e e t   c o m p r i s i n g   a  s é r i e s  

of  a i r   bags  which  can  be  m a s s - p r o d u c e d   with  ease   and  has  a  w i d e  

v a r i e t y   of  u s e s .  

Thèse  and  o t h e r   o b j e c t s   of  the   p r é s e n t   i n v e n t i o n   can  b e  

a c c o m p l i s h e d   by  p r o v i d i n g   a  nove l   b u f f e r   s h e e t   c o m p r i s i n g   i n d i -  

v i d u a l   a i r   bags  which  are  made  of  tough  and  f l e x i b i e   f i l m s   o r  

s h e e t s   such  as  p l a s t i c   or  r u b b e r   and  c o n n e c t e d   in  s é r i e s ,   a n d  

which  are   in  f l a t   shapes   p r i o r   to  use ,   but  can  be  expanded  by 

b l o w i n g   a i r   i n t o   the  r e s p e c t i v e   bags .   Each  of  a i r   bags  has  a t  

l e a s t   one  a i r   blow  tube  of  s i m i l a r   f i l m   m a t e r i a l   i n s e r t e d   t h e r e -  

t h r o u g h   and  f i x e d   t h e r e t o   for   a i r   p a s s a g e   t h e r e t h r o u g h   as  w e l l  
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as  s e l f - s e a l   t ype   check  v a l v e   t h e r e i n .   The  a i r   blow  tube   h a s  

two  f l a t   s u r f a c e s   at  l e a s t   i n s i d e   the  r e s p e c t i v e   bags  and  e i t h e r  

of  t h è s e   f l a t   s u r f a c e s   is   fo rmed   with  at  l e a s t   a  s l i t   or  s l o t  

f o r   each  bag,  which  is   s e a l i n g l y   engaged   with  the  o t h e r   f l a t  

s u r f a c e   to  form  s e l f - s e a l i n g   check  v a l v e   when  two  f l a t   s u r f a c e s  

a re   p r e s s e d   a g a i n s t   each  o t h e r .  

In  a n o t h e r   e robodiment   of  the   p r é s e n t   i n v e n t i o n ,   an  i n f l a t -  

a b l e   and  s e l f - s e a l a b l e   b u f f e r   s h e e t   can  be  n a s s - p r o d u c e d   by  a 

r e l a t i v e l y   s i m p l e ,   e c o n o m i c a l   and  p r a c t i c a l   p r o c e s s   c o m p r i s i n g :  

(a)  p r o v i d i n g   an  upper   and  a  lower   h e a t - s e a l a b l e   f i l m s   h a v i n g  

r e s p e c t i v e l y   c o n t i n u o u s   l e n g t h   and  c e r t a i n   w i d t h ,  

(b)  t r u e i n g   up  r e s p e c t i v e   s i d e   edges   of  the  upper   and  l o w e r  

f i l m s ,  

(c)  p e r f o r m i n g   l o n g i t u d i n a l l y   h e a t - s e a l i n g   o p é r a t i o n s   on  t h e  

t r u e d   edges   to  form  a  c o n t i n u o u s   f l a t   t u b u l a r   member ,  

(d)  s e p a r a t e l y   p r o v i d i n g   a n o t h e r   upper   and  lower  f i l m   s t r i p s  

h a v i n g   n a r r o w e r   width   than   the   t u b u l a r   member,  e i t h e r   of  t h è s e  

s t r i p s   hav ing   s l i t s   or  s l o t s   formed  t h e r e o n   at  p r e d e t e r m i n e d  

d i s t a n c e s ,   and  a l s o   e i t h e r   one  of  the  s t r i p s   hav ing   n o n - f u s a b l e  

or  n o n - h e a t - s e a l a b l e   c o a t i n g s   a p p l i e d   to  i t s   i n s i d e   s u r f a c e ,  

(e)  s u p e r i m p o s i n g   t h è s e   two  s t r i p s   one  on  the  o t h e r   and  h e a t -  

s e a l i n g   l o n g i t u d i n a l l y   the   s i d e   edges   t h e r e o f   to  form  an  a i r  

blow  t u b e ,  

(f)  i n s e r t i n g   thus   formed  a i r   blow  tube   i n t o   and  t h r o u g h   t h e  

a b o v e - m e n t i o n e d   f l a t   t u b u l a r   member,  a n d  
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(g)  p e r f o r m i n g   t r a n s v e r s e l y   h e a t - s e a l i n g   o p é r a t i o n s   on  t h e  

t u b u l a r   member  at  p o s i t i o n s   not  o v e r l a p p i n g   wi th   the  s l i t s   o r  

s l o t s   formed  on  the   blow  t u b e ,   t h e r e b y   to  y i e l d   a  nove l   i n f l a t a -  

b le   s e l f - s e a l   type   b u f f e r   s h e e t   c o m p r i s i n g   i n d i v i d u a l l y   d e f i n e d  

and  c o n s e c u t i v e l y   c o n n e c t e d   a i r   bags  and  an  a i r   blow  tube   i n -  

s e r t e d   t h e r e t h r o u g h   hav ing   s e l f - s e a l i n g   check  v a l v e s   for   each  o f  

the   a i r   b a g s .  

The  i n f l a t a b l e   s e l f - s e a l   b u f f e r   s h e e t   of  the  p r é s e n t   i n v e n -  

t i o n   c o m p r i s e s   e s s e n t i a l l y   two  c o m p o n e n t s ,   i . e . ,   i n d i v i d u a l   a i r  

bags  f u n c t i o n i n g   as  b u f f e r   or  r e t a i n e r   and  an  a i r   blow  tube  com- 

b ined   t h e r e w i t h   f u n c t i o n i n g   as  a i r   p a s s a g e   fo r   a i l   of  the  a i r  

bags  and  a l s o   as  check  v a l v e s   by  t h e m s e l v e s   so  t h a t   t h e r e   are  no 

i n u t i l e   p o r t i o n s   of  m a t e r i a l s   p r é s e n t   in  the  b u f f e r   s h e e t   of  t h e  

p r é s e n t   i n v e n t i o n .   The  s e l f - s e a l i n g   check  v a l v e   a c c o r d i n g   t o  

the   p r é s e n t   i n v e n t i o n   is   formed  by  the  a i r   blow  tube  i t s e l f ,   i . e .  

by  s l i t s   or  s l o t s   formed  on  one  f l a t   s u r f a c e   of  the  tube   and  by 

the   o t h e r   f l a t   s u r f a c e   e n g a g i n g   with  the  s l i t s   or  s l o t s ,   so  t h a t  

i t   uses   minimum  of  m a t e r i a l   and  is  s i m p l e   in  s t r u c t u r e ,   easy  t o  

M a n u f a c t u r e   and  most  i n e x p e n s i v e .   So  long  as  the  s e l f - s e a l   t y p e  

check   v a l v e s   of  the  p r é s e n t   i n v e n t i o n   f u n c t i o n   upon  i n f l a t i n g   o f  

i n d i v i d u a l   a i r   bags ,   the   blow  tube   can  be  eut   off   at  any  l o c a -  

t i o n s   be tween   a d j a c e n t   i n f l a t e d   bags  w i t h o u t   f e a r   of  l e a k a g e   o f  

a i r   from  any  bags .   By  v i r t u e   of  t h i s   n a t u r e ,   the  b u f f e r   s h e e t  

c o m p r i s i n g   a  s é r i e s   of  a i r   bags  of  the  i n v e n t i o n   can  even  be  d i e  

c o n n e c t e d ,   if   d e s i r e d ,   at  any  l o c a t i o n s   be tween   the  bags  so  t h a t  
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îven  a  s i n g l e   bag  can  be  used  fo r   one  p o i n t   b u f f e r   to  f i l l   a 

smal l   or  s h o r t   gap.   U s u a l l y ,   the   b u f f e r   s h e e t   of  the  p r é s e n t   i n -  

t e n t i o n   is   eraployed  as  a  " l i n e a r "   b u f f e r   or  r e t a i n e r   c o m p r i s i n g  

a u l t i p l e   a i r   bags  c o n n e c t e d   in  t andem  or  l i n e a r l y   which  a re   i n -  

s e r t e d   in  the  gaps  be tween   m u l t i p l e   o b j e c t s ,   whi le   i t   may  a l s o  

be  used  as  " w r a p p i n g "   or  " s p i r a l "   b u f f e r   such  t h a t   the  b u f f e r  

s h e e t   is   wrapped  t w i c e ,   t r e b l y   or  more  a round   any  o b j e c t .   T h a t  

i s ,   the   b u f f e r   s h e e t   of  the   p r é s e n t   i n v e n t i o n   can  be  used  n o t  

only   fo r   c o v e r i n g   l i n e a r   s p a c e s ,   but  a l s o   for   e n v e l o p i n g   r e l a t i -  

ve ly   l a r g e   and  wide  s u r f a c e s   or  a r e a s .   Thus,  the  b u f f e r   s h e e t   o f  

the   p r é s e n t   i n v e n t i o n   has  a  wide  v a r i e t y   of  u n l i m i t e d   use ,   s u c h  

ar  "one  p o i n t "   b u f f e r ,   " l i n e a r "   b u f f e r ,   and  " f a c e "   b u f f e r .   I n  

p a r t i c u l a r ,   where  i t   is   needed  to  f i l l   a  t h i n   gap  or  i r r e g u l a r  

g a p s ,   then   the   b u f f e r   s h e e t   of  the   p r é s e n t   i n v e n t i o n   can  a d v a n -  

t a g e o u s l y   be  i n s e r t e d   t h e r e   in  a  f l a t   s t a t e   with  no  a i r   b l o w n ,  

whereupon   the  i n d i v i d u a l   a i r   bags  can  r e a d i l y   be  i n f l a t e d   by  a i r  

blown  from  the  tube   end  p r o j e c t i n g   o u t s i d e   the  gap.  The  i n d i v i -  

dua l   a i r   bags  can  i n f l a t e   up  to  t h e i r   i n d i v i d u a l l y   a l l o w e d   l i m i t  

to  e f f e c t i v e l y   and  r e l i a b l y   f i l l   the   a s s o c i a t e d   g a p s .  

B r i e f   D e s c r i p t i o n   of  the   D r a w i n g s  

F i g u r e   1  is  a  p e r s p e c t i v e   view  showing.   a  p o r t i o n   of  a  f i r s t  

embodiment   of  an  i n f l a t a b l e   s e l f - s e a l   type   b u f f e r   s h e e t   h a v i n g  

@ u l t i p l e   a i r   bags  a c c o r d i n g   to  the  p r é s e n t   i n v e n t i o n .  

F i g u r e   2  is  an  e n l a r g e d   s e c t i o n a l   view  taken   a long   the  l i n e  
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II  -  II  in  F i g u r e   1  showing   an  a i r   bag  and  a  s e l f - s e a l   type   v a l v e  

or  f l a t   v a l v e   c o n t a i n e d   t h e r e i n .  

F igue   3A  is   an  e n l a r g e d   s e c t i o n a l   view  s c h e m a t i c a l l y   s h o w -  

ing   a  b e h a v i o r   of  the  f l a t   v a l v e   d u r i n g   b lowing   of  a i r   i n t o   a n  

a i r   b a g .  

F i g u r e   3B  is   an  e n l a r g e d   s e c t i o n a l   view  of  an  a i r   bag  and  a 

f l a t   v a l v e   in  i t   upon  c o m p l e t i o n   of  a i r   b l o w i n g .  

F i g u r e   4  i l l u s t r â t e s   a  p o r t i o n   of  the   b u f f e r   s h e e t   of  t h e  

p r é s e n t   i n v e n t i o n   c o m p r i s i n g   m u l t i p l e   a i r   bags  f u l l y   i n f l a t e d .  

F i g u r e   5  is   a  p a r t i a l   p e r s p e c t i v e   view  showing  a  second  em- 

b o d i m e n t   of  the   b u f f e r   s h e e t   c o m p r i s i n g   m u l t i p l e   a i r   bags  in  a 

f l a t   s t a t e   of  the   i n v e n t i o n   wi th   a  p o r t i o n   of  a  bag  eut   away  t o  

show  an  i n s i d e   s t r u c t u r e .  

F i g u r e   6  is  a  p a r t i a l   p e r s p e c t i v e   view  showing  a  p r e f e r r e d  

and  p r a c t i c a l   t h i r d   embodiment   of  the  i n f l a t a b l e   s e l f - s e a l   t y p e  

b u f f e r   s h e e t   in  a  f l a t   s t a t e   of  the  p r é s e n t   i n v e n t i o n .  

F i g u r e   7  is   an  e n l a r g e d   p a r t i a l   s e c t i o n a l   view  t aken   l o n g i -  

t u d i n a l l y   of  an  a i r   blow  tube   shown  in  F i g u r e   6  and  r e p r e s e n t i n g  

an  example   of  the   s e l f - s e a l   t ype   v a l v e   formed  on  the  t u b e .  

F i g u r e   8  is   an  explo 'ded  p a r i t a l   p e r s p e c t i v e   view  of  v a r i o u s  

c o m p o n e n t s   f o r m i n g   the  b u f f e r   s h e e t   shown  in  F igure   6 .  

F i g u r e   9  is  an  e n l a r g e d   and  p a r t i a l l y   broken  away  s e c t i o n a l  

view  t a k e n   s u b s t a n t i a l l y   a long   the  l i n e   K - K   in  F i g u r e   6  s h o w -  

ing  the  bonding   be tween   the  a i r   bag  and  the  blow  t u b e .  

F i g u r e   10  is  a  p a r t i a l   e n l a r g e d   p e r s p e c t i v e   view  w i t h  

p o t i o n s   eut  away  of  a  m o d i f i e d   form  of  the  a i r   blow  tube   and  t h e  

s e l f - s e a l   type  v a l v e .  
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1  1  •  i 

F i g u r e   11  shows  s c h e m a t i c a l l y   an  o p é r a t i o n   of  i n d i v i d u a l  

î i r   bags  d u r i n g   b l o w i n g   of  a i r .  

F i g u r e   12  i l l u s t r â t e s   an  a i r   bag  upon  i n f l a t e d   and  i t s   s e l f  

s e a l   v a l v e   a c t î n g   to  s h u t   o f f   a i r   f l o w .  

F i g u r e   13  s c h e m a t i c a l l y   shows  i n f l a t e d   b u f f e r   s h e e t s   of  t h e  

i n v e n t i o n   be ing   used  as  r e t a i n e r   or  b u f f e r   be tween   a  c o n t a i n e r  

and  a r t i c l e s   p l a c e d   t h e r e i n .  

Best   Mode  fo r   C a r r y i n g   out  the  P r é s e n t   I n v e n t i o n  

R e f e r r u b g   to  F i g u r e   1,  a  f i r s t   embodiment   of  an  i n f l a t a b l e  

s e l f - s e a l   type   b u f f e r   s h e e t   a c c o r d i n g   to  the  p r é s e n t   i n v e n t i o n  

c o m p r i s e s   a  s é r i e s   of  i n d i v i d u a l   a i r   bags  1  and  an  a i r   blow  t u b e  

2  i n s e r t e d   t h r o u g h   and  bonded  to  the  bags  1.  Each  of  i n d i v i d u a l  

a i r   bags  1  is   fo rmed  by  f o l d i n g   a  s q u a r e   p i è c e   of  f i l m ,   p r e f e r -  

ab ly   p l a s t i c   f i l m ,   and  s e a l i n g   t h r e e   s i d e s   of  the   f o l d e d   f i lm  a s  

by  h e a t - s e a l i n g   or  a d h e s i v e s   as  i l l u s t r a t e d   by  b roken   l i n e s   S .  

P r i o r   to  the  f o r m a t i o n   of  s e a l e d   p o r t i o n s   S,  a  f l a t t e n e d   a i r  

blow  tube   2  of  s i m i l a r   f i l m   is  i n s e r t e d   t h r o u g h   opposed   ends  o f  

each  a i r   bag  1.  Then,  s e a l i n g   is   made  at  o p p o s i t e   ends  la_  and  

l_b_  of  each  bag  to  t h e r e b y   bond  t o g e t h e r   the  o u t e r   s u r f a c e   o f  

the   tube   2  and  the  i n n e r   s u r f a c e   of  the  a i r   bag  1.  Thus,   a  p l u -  

r a l i t y   of  a i r   bags  1  a re   c o n n e c t e d   in  s é r i e s   by  a  s i n g l e   a i r  

blow  tube   2 .  

I n n e r   s u r f a c e s   of  the   tube   2  at  the  s e a l e d   p o r t i o n s   S  a r e  

l e f t   u n s e a l e d   and  opened  as  an  a i r   p a s s a g e ,   as  d e s c r i b e d   h e r e i n -  

a f t e r   more  s p e c i f i c a l l y   in  c o n n e c t i o n   with  a  second  and  a  t h i r d  

-  8  - 
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e m b o d i m e n t s .   At  l e a s t   one  of  l o n g i t u d i n a l   ends  2a_  is  l e f t   o p e n  

f o r   an  a i r   i n t a k e   e n d .  

The  a i r   blow  tube   2  has  a  f l a t   uppe r   s i de   2u  and  a  f l a t  

l ower   s i d e   2fi  as  seen  from  F i g u r e   2  which  are  c o n t i g u o u s   to  e a c h  

o t h e r   p r i o r   to  b l o w i n g   of  a i r   and  p r é s e n t   n o r m a l l y   a  f l a t   s h a p e .  

The  a i r   blow  tube   2  is  p r o v i d e d   with  a  s e l f - s e a l i n g   check  v a l v e  

3  in  each  of  the   i n d i v i d u a l   bags  1.  In  F i g u r e   1,  the  s e l f - s e a l  

v a l v e s   3  are  shown  by  b roken   l i n e s .  

The  s e l f - s e a l i n g   v a l v e   3  p r e f e r a b l y   c o i p r i s e s   a  s l i t   f o r m e d  

l o n g i t u d i n a l l y   in  the  upper   f l a t   s u r f a c e   2  u  as  seen  in  F i g u r e   2 ,  

and  t hus   has  a  f l a t   shape   in  normal   s t a t e .   The  s l i t   4,  when  a i r  

i s   blown  i n t o   the   tube   2,  opens  to  admi t   a i r   i n t o   the  a i r   bag  1 

as  more  f u l l y   d e s c r i b e d   l a t e r .   When  a i r   bag  1  is  f i l l e d   with  a i r  

and  b l o w i n g   is  c e a s e d ,   the   tube   2  is   p r e s s e d   by  s u r r o u n d i n g   a i r  

p r e s s u r e   and  the   s l i t   4  is  f o r c e d   to  engage   c l o s e l y   with  t h e  

o p p o s i t e   f l a t   s u r f a c e   2fi  to  t h e r e b y   form  s e l f - s e a l i n g   c h e c k  

v a l v e   to  shut   o f f   a i r   f low  out  of  the   i n f l a t e d   a i r   bag  1.  

Air  bags  1  and  a i r   blow  tube  2  of  the   p r é s e n t   i n v e n t i o n   may 

be  made  of  tough   and  f l e x i b l e   f i l m   m a t e r i a l s   such  as  p l a s t i c   o r  

r u b b e r   f i l m s .   There  are   no  p a r t i c u l a r   l i m i t a t i o n s   imposed  as  t o  

t he   c o n f i g u r a t i o n   and  the  s i z e   of  the   i n d i v i d u a l   a i r   bags  and  

a i r   blow  t u b e .   For  example ,   the  i n d i v i d u a l   a i r   bags  1  of  t h e  

f l a t   s q u a r e   shape   shown  in  F i g u r e   1  may  have  the  s i d e s   of  from  a 

few  c e n t i m e t e r s   to  about   50  —  60  c e n t i m e t e r s   l ong ,   and  the  a i r  

blow  tube   may  have  a  width   of  from  a  few  « i l l i m e t e r s   to  a b o u t  
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00  m i l l i m e t e r s   and  a  c o n t i n u o u s   l e n g t h s .   Air  bags  h a v i n g   t h e  

ï i d e s   of  even  1  mete r   or  more  can  be  o b t a i n e d   i f   a  t h i c k   a n d  

:ough  f i l m   is   e m p l o y e d .   In  such  c a s e ,   two  or  more  a i r   blow  t u b e s  

1,  each  h a v i n g   s l i t   v a l v e s   fo rmed   t h e r e o n   are   d e s i r a b l y   p r o v i d e d  

Ln  p a r a l l e l   and  i n s e r t e d   t h r o u g h   each  a i r   bag.   In  a d d i t i o n ,   t h e  

I n d i v i d u a l   a i r   bags  may  be  made  h a v i n g   r o u n d i s h   s i d e s   i n s t e a d   o f  

L i n e a r   or  s q u a r e   s i d e s .  

Such  i n f l a t a b l e   s e l f - s e a l a b l e   b u f f e r   s h e e t   of  the   p r é s e n t  

i n v e n t i o n   may  be  u t i l i z e d ,   e . g . ,   fo r   p r o t e c t i n g   a r t i c l e s   such  a s  

g r a s s   b o t t l e s   by  w i n d i n g   the  s h e e t   a round   the  a r t i c l e s ,   or  i n -  

s e r t i n g   i t   i n t o   gaps  be tween   a  c o n t a i n e r   and  a r t i c l e s   p o s i t i o n e d  

t h e r e i n .   In  any  c a s e ,   the   b u f f e r   s h e e t   of  the  i n v e n t i o n   can  be  

s e t   in  a  d e s i r e d   p l a c e   b e f o r e   b l o w i n g   a i r   t h r o u g h   the  blow  t u b e  

2  and  i n f l a t i n g   the  i n d i v i d u a l   bag.   To  t h i s   end,  a i r   is  i n j e c t e d  

i n t o   the   open  end  2_a_  of  the  t ube   2  as  by  an  a i r   c o m p r e s s o r   ( n o t  

s h o w n ) .   The  tube   2,  n o r m a l l y   in  a  f l a t   s t a t e   as  shown  in  F i g u r e  

2,  is   i n f l a t e d   as  seen  in  F i g u r e   3A  to  admit   a i r   t h e r e t h r o u g h  

and  at  the   same  t ime  the   s l i t   4  of  the   tube   2  opens  to  l e t   a i r  

in  the   i n d i v i d u a l   a i r   bags  1  as  i n d i c a t e d   by  a r rows   to  i n f l a t e  

them.   The  i n d i v i d u a l   a i r   bags  1  can  be  i n f l a t e d   f r e e l y   i f   no 

r e s t r i c t i o n s   e x i s t   a round   them.  When  the  a i r   bags  are   i n f l a t e d  

t.o  the  d e s i r e d   e x t e n t ,   b l o w i n g   of  a i r   is  c ea sed   upon  which  t h e  

blow  tube   2,  as  shown  in  F i g u r e   3B,  is  con ip res sed   by  i n t e r n a i  

a i r   p r e s s u r e   i n s i d e   a i r   bags  1  and  the  s l i t s   are  pushed  n a t u r a l -  

ly  onto  the  o p p o s i t e   f l a t   s u r f a c e s   to  form  s e l f - s e a l i n g   v a l v e s  

-  10  - 
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f o r   s h u t t i n g   o f f   a i r   f low  out  of  the  i n d i v i d u a l   a i r   bags  1  a n d  

h o l d i n g   the  a i r   bags  in  t h e i r   i n f l a t e d   s t a t e s .   F i g u r e   4  i l l u s -  

t r â t e s   a  s é r i e s   of  i n f l a t d   a i r   bags  1  which  are  c o n n e c t e d   w i t h  

each  o t h e r   by  a  f l a t   a i r   blow  tube   2  p r e s e n t i n g   a  un ique   a p p e a r -  

ance   for   the  b u f f e r   m a t e r i a l .  

F i g u r e   5  r e p r e s e n t s   a  second   embodiment   of  the  b u f f e r   s h e e t  

of  the   p r é s e n t   i n v e n t i o n   c o m p r i s i n g   a  s é r i e s   of  a i r   bags .   The 

b u f f e r   shee t   of  the   second   embodiment   is  manuf  a c t u r e d   by  p r o v i d -  

ing   a  c o n t i n u o u s   t u b u l a r   member  made  of ,   e . g . ,   p l a s t i c   f i l m ,   i n -  

s e r t i n g   i n t o   and  t h r o u g h   the   t u b u l a r   member  an  a i r   blow  tube   2 

h a v i n g   a  s é r i e s   of  s l o t s   14  f o r m i n g   s e l f - s e a l   type   check  v a l v e s  

3,  and  f o r m i n g   t r a n s v e r s e   h e a t - s e a l e d   p o r t i o n s   E  as  shown  by 

h a t c h i n g   for   c l a r i t y   p u r p o s e   in  F i g u r e   5  at  p o s i t i o n s   not  o v e r -  

l a p p i n g   with  the  s l o t s   14  to  t e r e b y   form  i n d i v i d u a l   a i r   bags  11 .  

P r i o r   to  f o r m i n g   h e a t - s e a l e d   p o r t i o n s   E,  non  h e a t - s e a l a b l e   t a p e s  

or  powders  shou ld   be  d i s p o s e d   w i t h i n   the  blow  tube   2  at  l e a s t   a t  

p o s i t i o n s   c o r r e s p o n d i n g   to  h e a t - s e a l e d   p o r t i o n s   to  be  formed  i n  

o r d e r   to  l e a v e   a i r   p a s s a g e   opened  t h e r e w i t h i n   and  a d h è r e   t h e  

o u t s i d e   s u r f a c e   of  the   tube   2  to  the  i n n e r   s u r f a c e   of  the   t u b u -  

l a r   member.  More  p r a c t i c a l   and  p r e f e r r e d   method  for   l e a v i n g   t h e  

a i r   p a s s a g e   open  w i l l   be  d e s c r i b e d   in  c o n n e c t i o n   with  F i g u r e   9 .  

In  the  embodiment   of  F i g u r e   5,  s l o t s   14  fo rming   the  s e l f - s e a l i n g  

check   v a l v e s   are  seen  as  hav ing   wider   width  than  the  s l i t s   4 

shown  in  the  p r e v i o u s   example   and  yet  they  w i l l   pe r fo rm  the  same 

f u n c t i o n   as  the  s l i t s   4  in  t h a t   they  are  p r e s s e d   a g a i n s t   o p p o s e d  

-  11  - 
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f l a t   s u r f a c e   of  the   t ube   by  i n t e r n a i   a i r   p r e s s u r e   in  the  i n -  

f l a t e d   a i r   bags  11  to  form  the   s e l f - c l o s i n g   check   v a l v e s .  

A  more  p r a c t i c a l   and  p r e f e r r e d   embod imen t   of  the   i n f l a t a b l e  

s e l f - s e a l   t ype   b u f f e r   s h e e t   c o m p r i s i n g   a  s é r i e s   of  a i r   bags  o f  

the  p r é s e n t   i n v e n t i o n   is  shown  in  F i g u r e   6.  The  b u f f e r   s h e e t   o f  

t h i s   embod imen t   c o m p r i s e s   a  s é r i e s   of  c o n s é c u t i v e   a i r   bags  21 

which  are   n o r m a l l y   f l a t   in  shape  and  i n f l a t a b l e   i n d i v i d u a l l y   , 

and  a  common  a i r   blow  tube   22  i n s e r t e d   in  a  n o r m a l l y   f l a t   s h a p e  

t h r o u g h   the   c o n s é c u t i v e   a i r   bags  and  h a v i n g   at  l e a s t   one  s e l f -  

s e a l a b l e   check  v a l v e   23  at  a  p o s i t i o n   i n s i d e   each  a i r   bag  21 .  

The  blow  tube   22  has  an  end  22e  e x t e n d i n g   o u t w a r d l y   from  a  t e r -  

mina l   a i r   bag  21  and  f o r m i n g   an  a i r   i n t a k e .   The  o t h e r   end  ( n o t  

shown)  of  the   tube   22  may  be  c o n v e n i e n t l y   c l o s e d   for   easy  and  

e f f i c i e n t   b l o w i n g   of  a i r   i n t o   the  r e s p e c t i v e   a i r   bags ,   though  i t  

may  be  l e f t   o p e n .  

The  a i r   blow  t ube   22  with  i t s   s e l f - s e a l a b l e   v a l v e   23  i s  

p a r t i a l l y   i l l u s t r a t e d   in  F i g u r e   7  in  an  e n l a r g e d   l o n g i t u d i n a l  

s e c t i o n a l   v iew.   The  tube   22  has  two  f l a t   s u r f a c e s   22  u  and  22fi 

of  which  one  s u r f a c e   is  p r o v i d e d   with  t r a n s v e r s e   s l i t s   24  r e s -  

p e c t i v e l y   f o r m i n g   s e l f - s e a l a b l e   check  v a l v e s   23  as  shown  i n  

F i g u r e   6  in  c o o p é r a t i o n   with  the  o p p o s i n g   f l a t   s u r f a c e   22fi.  The 

s l i t s   24  can  t a k e   v a r i o u s   forms  such  as  +  or  X  marks  in  p l a c e  

of  the  l i n e a r   s l i t s   shown  in  p r e v i o u s   e x a m p l e s .   (see  F i g u r e   10)  

A  n o n - f u s a b l e   c o a t i n g   25  is  a p p l i e d   to  the  i n s i d e   s u r f a c e  

of  the  blow  tube   22  as  e x p e d i e n t l y   shown  by  numerous   do t s   on  a 
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Lower  s t r i p   22fi  in  F i g u r e   8.  The  c o a t i n g   25  may  be  a p p l i e d   t o  

bhe  i n s i d e   of  e i t h e r   of  uppe r   or  lower   f i lm  s t r i p s   22  u  or  2 2 û .  

rhe  n o n - f u s a b l e   or  n o n - h e a t - s e a l a b l e   c o a t i n g   25  is  p r e f e r a b l y  

nade  of  h e a t - r e s i s t a n t   r e l e a s i n g   a g e n t s   based   on  s i l i c o n e   c o m p o -  

s i t i o n s ,   a l t h o u g h   o t h e r   h e a t - r e s i s t a n t   inks   or  p a i n t s   may  a l s o  

be  u sed .   In  any  e v e n t ,   i t   is   d é s i r a b l e   to  u t i l i z e   r e a d i l y   a p p l i -  

c a b l e   l i q u i d   m a t e r i a l s   to  form  n o n - f u s a b l e   c o a t i n g   25.  F u r t h e r ,  

t i n t e d   or  c o l o r e d   l i q u i d   m a t e r i a l s   may  be  used  to  form  a  v i s i b l e  

c o a t i n g   2 5 .  

Now  r e f e r r i n g   to  F i g u r e   8,  a  p r a c t i c a l   method  for   r e a d i l y  

m a s s - p r o d u c i n g   the  i n f l a t a b l e   and  s e l f - s e a l a b l e   b u f f e r   s h e e t   o f  

the   p r é s e n t   i n v e n t i o n   w i l l   be  d e s c r i b e d   in  c o n n e c t i o n   with  t h e  

p r a c t i c a l   embodiment   shown  in  F i g u r e   6.  To  form  c o n s é c u t i v e   and  

i n d i v i d u a l   a i r   bags  21,  an  upper   f i l m   21  u  and  a  lower  f i l m   21fi 

r e s p e c t i v e l y   of  h e a t - s e a l a b l e   m a t e r i a l s   hav ing   c o n t i n u o u s   l e n g t h  

and  c e r t a i n   width   are  p r o v i d e d .   Two  f i l a s   21  u  and  21fi  are  t r u e d  

up  at  t h e i r   s i d e   edges   and  h e a t - s e a l e d   t h e r e a t   as  i n d i c a t e d   by 

l o n g i t u d i n a l   s e a l e d   p o r t i o n s   27  in  F i g u r e   8  to  form  a  f l a t   a n d  

i n f l a t a b l e   t u b u l a r   member .  

The  a i r   blow  tube   22  is   c o n s t i t u t e d   by  two  h e a t - s e a l a b l e  

s t r i p s   22  u  and  22fi  hav ing   r e s p e c t i v e l y   s l i g h t l y   l o n g e r   l e n g t h  

and  n a r r o w e r   width  than  the  t u b u l a r   member.  P r e f e r r e d   m a t e r i a l  

both   fo r   f i l m s   21  and  s t r i p s   22  i s   a  l a m i n a t e d   f i lm  based  upon  

nylon  and  p o l y e t h y l e n e ,   a l t h o u g h   o t h e r   f i lm  or  shee t   m a t e r i a l s  

hav ing   h e a t - s e a l a b i l i t y   and  p e r m e a b i l i t y   as  well   as  a p p r o p r i a t e  
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h y s i c a l   s t r e n g t h   can  be  u s e d .   In  p a r t i c u l a r ,   r e l a t i v e l y   t h i c K  

md  tough   m a t e r i a l s   are   d e s i r a b l y   employed   for   f i l m s   21u  and  21fi 

'o rming  the  i n d i v i d u a l   a i r   b a g s .   S l i t s   24  fo r   f o r m i n g   the   c h e c k  

' a l v e   23  of  s e l f - s e a l   t ype   a re   p r e l i m i n a r i l y   formed  at  p r e d e t e r -  

l ined  i n t e r v a i s   on  one  of  s t r i p s ,   e . g . ,   upper   s t r i p   22  u  in  t h e  

L l l u s t r a t e d   e m b o d i m e n t .   On  the   o t h e r   s t r i p s ,   lower  s t r i p   22fi,  i s  

î p p l i e d   the  n o n - f u s a b l e   c o a t i n g   25  as  p r e v i o u s l y   d e s c r i b e d .  

rhese   two  s t r i p s   22  u  and  22fi  a re   combined   t o g h e t h e r   and  h e a t -  

s e a l e d   at  t h e i r   r e s p e c t i v e   s i d e   edges   as  i n d i c a t e d   by  p h a n t o m  

U n e s   29  to  form  a  n o r m a l l y   f l a t   a i r   blow  tube   22 .  

The  f l a t   tube   22  is   i n s e r t e d   be tween   upper   and  lower   f i l m s  

21  u  and  21fi  of  the   f l a t   t u b u l a r   member  with  the  end  22e  e x t e n d -  

ing  t h e r e f r o m .   Then,  h e a t - s e a l i n g   o p é r a t i o n s   is  p e r f o r m e d   on  t h e  

t u b u l a r   member  t r a n s v e r s e l y   at  p o s i t i o n s   not  o v e r l a p p i n g   w i t h  

s l i t s   24  on  the  tube   22  to  form  p a i r s   of  t r a n s v e r s   s e a l s   28  on 

each  p o s i t i o n   t h e r e b y   to  y i e l d   the  i n f l a t a b l e   and  s e l f - s e a l a b l e  

b u f f e r   s h e e t   of  the   p r é s e n t   i n v e n t i o n   c o m p r i s i n g   a  s é r i e s   of  i n -  

d i v i d u a l   a i r   bags  21  c o n s e c u t i v e l y   c o n n e c t e d   t h r o u g h   l i n k   p o r -  

t i o n s   30  as  d e p i c t e d   in  F i g u r e   6 .  

Each  of  i n d i v i d u a l   a i r   bags  21  is   d e f i n e d   by  l o n g i t u d i n a l  

s e a l e d   U n e s   27  and  t r a n s v e r s e   s e a l e d   U n e s   28  to  form-  an  i n d e -  

p e n d e n t   i n f l a t a b l e   body.  As  i l l u s t r a t e d   in  F i g u r e   9,  upper   a n d  

lower  f i l m s   21  u  and  21fi  at  the   t r a n s v e r s e   s e a l e d   l i n e   28  a r e  

bonded  s e c u r e l y   at  t h e i r   i n n e r   s u r f a c e   to  the  o u t e r   s u r a c e s   o f  

the  blow  tube  22  by  h e a t - s e a l i n g   o p é r a t i o n ,   whereas   the  i n n e r  
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s u r f a c e s   of  the   tube   22  r ema in   u n a d h e r e d   due  to  the  e x i s t e n c e   o f  

the   n o n - f u s a b l e   c o a t i n g   25  a p p l i e d   t h e r e t o   and  an  a i r   p a s s a g e   i s  

s e c u r e d   t h r o u g h   the   i n d i v i d u a l   a i r   bags  21.  In  F i g u r e   9,  p o r -  

t i o n s   r e p r e s e n t e d   by  h a t c h i n g   i n d i c a t e   a d h é s i o n   of  upper   a n d  

lower  f i l m s   21  u  21fi  wi th   the  blow  tube   22,  the   s e c t i o n s   of  t h e  

f i l a s   21  u  and  21  Ê  b e i n g   shown  with  no  h a t c h i n g .   N o n - f u s a b l e  

c o a t i n g   25  on  the  i n s i d e   s u r f a c e   of  the  blow  tube   22  is  e x p e d i -  

e n t l y   r e p r e s e n t e d   by  numerous   d o t s .  

The  i n f l a t a b l e   and  s e l f - s e a l a b l e   b u f f e r   s h e e t   i l l u s t r a t e d  

in  F i g u r e s   6  t h r o u g h   9  is   e s s e n t i a l l y   a d a p t a b l e   to  the  m a s s -  

p r o d u c t i o n   in  t h a t   i t   i s   r e a d i l y   and  e f f i c i e n t l y   manuf  a c t u r e d   by  

r e l a t i v e l y   s i m p l e   p r o c é d u r e s   c o m p r i s i n g :  

a p p l y i n g   n o n - f u s a b l e   c o a t i n g   25  to  the  i n s i d e   s u r f a c e   of  o n e  

of  the  s t r i p s   and  f o r m i n g   s l i t s   24  at  p r e d e t e r m i n e d   d i s t a n c e s   on 

e i t h e r   of  the  s t r i p s ,  

f o r m i n g   l o n g i t u d i n a l   h e a t - s e a l s   29  o n s u p e r i m p o s e d   s i de   e d g e s  

of  s t r i p s   22  u  and  22fi  to  p roduce   the  f l a t   tube   22,  

i n s e r t i n g   the  tube   22  be tween  the  upper   and  lower  c o n t i n u o u s  

f i l m s   21  u  and  21fî  f o l l o w e d   by  fo rming   l o n g i t u d i n a l   and  t r a n s -  

v e r s e   h e a t - s e a l s   27  and  28  to  y i e l d   the  i n d i v i d u a l   c o n s é c u t i v e  

a i r   bags  2 1 .  

R e f e r r i n g   now  to  F i g u r e   10,  a  v a r i e d   form  of  the  b u f f e r  

s h e e t   in  F i g u r e   6  is  shown  as  a  p a r t i a l   e n l a r g e d   p e r s p e c t i v e  

view.  This  v a r i e d   form  is   s u b s t a n t i a l l y   the  same  as  the  e m b o d i -  

@ent  shown  in  F i g u r e   6  e x c e p t   t h a t   i t   has  p a r t i a l   c o a t i n g s   26  o f  
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i o n - h e a t   s e a l a b l e   n a t u r e   at  the   l o c a t i o n s   c o r r e s p o n d i n g   t o  

; r a n s v e r s e   s e a l   l i n e s   28  and  check  v a l v e s   23  of  the  s e l f - s e a l  

;ype  coraposed  of  X  marks  i n s t e a d   of  l i n e a r   s l i t s .   N o n - h e a t -  

ï e a l a b l e   p a r t i a l   c o a t i n g s   26  may  be  a p p l i e d   to  the  i n s i d e   s u r -  

face  of  e i t h e r   s t r i p s   as  a  s i n g l e   s m a l l   a r e a   c o v e r i n g   a  p a i r   o f  

s ea l   l i n e s   28  or  d i s c r è t e   a r e a s   r e s p e c t i v e l y   u n d e r l y i n g   e a c h  

s e a l   l i n e   28.  When  the   f l a t   tube   22  is   i n s e r t e d   i n t o   the  t u b u -  

l a r   f i l m s   21  u  and  21fi,  p a r t i a l   c o a t i n g s   26  s h o u l d   be  e x a c t l y  

a l i g n e d   with  the  l o c a t i o n s   on  which  r e s p e c t i v e   s ea l   l i n e s   28 

a re   to  be  f o r m e d .   In  t h i s   r e s p e c t ,   i t   i s   a d v a n t a g e o u s   to  u s e  

c o l o r e d   h e a t - r e s i s t a n t   m a t e r i a l s   to  form  p a r t i a l   c o a t i n g s   26 .  

Between  p a i r e d   p a r t i a l   c o a t i n g s   26  a re   formed  s p a c e s   30  a  w h i c h  

a r e   to  be  a l i g n e d   with  r e s p e c t i v e   l i n k   p o r t i o n s   30  be tween  i n d i -  

v i d u a l   a i r   bags  21.  C o n s é c u t i v e   i n d i v i d u a l   a i r   bags  21  may  be  

d e v i d e d ,   i f   d e s i r e d   or  n e c e s s a r y ,   i n t o   a  s i n g l e   a i r   bag  or  two 

or  more  c o n s é c u t i v e   a i r   bags  by  c u t t i n g   the   same  a long  t h e  

i n t e r m e d i a t e   l i n e   be tween   a d j a c e n t   bags  as  i n d i c a t e d   by  a  b r o k e n .  

l i n e   31  in  F i g u r e   10,  j u s t   the   same  as  c u t t i n g   of  the  blow  t u b e  

2  a l ong   the  l i n e   H-H  in  F i g u r e   1.  In  such  c a s e s ,   the  eut  end  o f  

t he   blow  tube   need  not  be  s e a l e d   fo r   e n s u r i n g   m a i n t e n a n c e   o f  

i n f l a t e d   s t a t e   of  d e v i d e d   a i r   bag  or  b a g s ,   wh i l e   eut  ends  may  o f  

c o u r s e   be  s e a l e d   for   s a f e t y   p u r p o s e .  

R e f e r r i n g   to  F i g u r e s   11  and  12,  o p é r a t i o n s   of  the  b u f f e r  

s h e e t   of  the   p r é s e n t   i n v e n t i o n   w i l l   be  d e s c r i b e d   as  to  i n f l a t i n g  

of  i n d i v i d u a l   a i r   bags  ( F i g u r e   11)  and  m a i n t a i n i n g   the  i n f l a t e d  
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s t a t e   by  v i r t u e   of  the   s e l f - s e a l   type   check  v a l v e   a c c o r d i n g   t o  

t he   p r é s e n t   i n v e n t i o n   ( F i g u r e   1 2 ) .  

In  F i g u r e   11,  a i r   is  i n j e c t e d   by  an  a p p r o p r i a t e   means  s u c h  

as  an  a i r   c o m p r e s s o r   P  i n t o   the   tube   end  22e  p r o t r u d i n g   from  a 

t e r m i n a l   a i r   bag  21x  ,  which  is   ye t   in  a  f l a t   shape  as  shown  i n  

F i g u r e   6,  whereby  the  blow  tube   22  d i s t e n d s   as  i l l u s t r a t e d   i n  

F i g u r e   11  to  supp ly   an  a i r   f low  A  i n t o   c o n s é c u t i v e   a i r   bags  2 1 x ,  

2 1 2 , 2 1 3 — t o   i n f l a t e   them  i n c r e a s i n g l y   in  t h i s   o r d e r .   S l i t   v a l v e s  

24  of  the   r e s p e c t i v e   a i r   bags  21  are  opened  by  a i r   blow  A  o f  

which  c e r t a i n   p r o t i o n s   ja_  e n t e r   the   r e s p e c t i v e   a i r   bags  to  e x -  

pand  them  to  the  e x t e n t   r e q u i r e d   for   each  bag.  Then,  s t o p p i n g  

the   i n j e c t i o n   of  a i r   t h r o u g h   means  P  c a u s e s   the  blow  tube   22  t o  

be  p r e s s e d   and  f l a t t e n e d ,   as  shown  in  F i g u r e   12,  by  the  r e a c t i o n  

r  from  the   i n t e r n a i   a i r   p r e s s u r e   and  the  s l i t   va lve   24  to  b e  

c l o s e d   to  shut   off   a i r   p a s s a g e   t h r o u g h   the  tube  22,  thus   p r e -  

v e n t i n g   a i r   blown  i n t o   the  i n f l a t e d   a i r   bags  from  e s c a p i n g   o r  

l e a k i n g   t h e r e f r o m   even  i f   a i r   i n t a k e   end  22e  be  l e f t   o p e n .  

P r e f e r a b l y ,   however ,   some  c u t o f f   means  S  may  be  employed  on  t h e  

i n t a k e   end  22e  for   the  s a f e t y   p u r p o s e .  

The  i n f l a t a b l e   s e l f - s e a l   t ype   b u f f e r   shee t   a c c o r d i n g   to  t h e  

p r é s e n t   i n v e n t i o n   can  be  used  in  a  wide  r a r i e t y   of  a p p i c a t i o n s .  

An  example   of  such  use  is   i l l u s t r a t e d   in  F i g u r e   13  in  which  a 

c o n t a i n e r   C  accommodâ tes   a  number  of  a r t i c l e s   B  hav ing   d i f f é r e n t  

s i z e s   so  t h a t   s p a c e s   of  i r r e g u l a r   s i z e s   are   l e f t   be tween  t h e  

c o n t a i n e r   and  the  r e s p e c t i v e   a r t i c l e s .   If  c o n v e n t i o n a l   b u f f e r  
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or  r e t a i n e r   m a t e r i a l s   h a v i n g   a  c o n s t a n t   t h i c k n e s s   are   to  be  u s e d  

to  f i l l   such  uneven  s p a c e s ,   i t   i s   n e c e s s a r y   to  employ  s e v e r a l  

b u f f r   m a t e r i a l s   h a v i n g   s e v e r a l   t h i c k n e s s e s   c o r r e s p o n d i n g   to  t h e  

r e s p e c t i v e   s p a c e s .   or  to  r e p e a t e d l y   use  the   b u f f e r   m a t e r i a l s   of  a 

c o n s t a n t   t h i c k n e s s   to  c o m p l e t e l y   f i l l   such  s p a c e s .   This   is  v e r y  

cumbersome   and  t i m e - c o n s u m i n g   p r o c é d u r e s .   In  c o n t r a s t ,   a c c o r d i n g  

to  the   p r é s e n t   i n v e n t i o n ,   a  s i n g l e   c o n t i n u o u s   b u f f e r   s h e e t   com- 

p r i s i n g   a  s é r i e s   of  i n d i v i d u a l   a i r   bags  i n i t i a l l y   in  a  f l a t  

s t a t e   can  be  i n s e r t e d   i n t o   uneven  s p a c e s ,   e . g . ,   at  the  l e f t   s i d e  

of  the   c o n t a i n e r   in  F i g u r e   13,  b e f o r e   or  a f t e r   the   a r t i c l e s   a r e  

p l a c e d   in  the   c o n t a i n e r   C,  and  then   a i r   is   blown  i n t o   the  p r o -  

t r u d i n g   i n t a k e   end  22e   to  i n f l a t e   the  i n d i v i d u a l   a i r   bags  2 1 x ,  

21z  ,  213  and  214  i n d e p e n d e n t l y   to  the  e x t e n t   t h a t   the  r e s p e c t i v e  

a i r   bags  a re   a l l o w e d   w i t h i n   the  r e s p e c t i v e   s p a c e s   of  u n e v e n  

s i z e s .   Thus,   uneven  s p a c e s   i n s i d e   the  c o n t a i n e r   can  be  e f f e c -  

t i v e l y   f i l l e d   up  in  a  s i n g l e   and  s i m p l e   p r o c é d u r e .   Of  c o u r s e ,  

s p a c e s   of  s u b s t a n t i a l l y   u n i f o r m   s i z e   such  as  shown  at  the   r i g h t  

s i d e   of  the   c o n t a i n e r   C  can  e q u a l l y   be  f i l l e d   up  by  i n s e r t i n g   a 

f l a t   b u f f e r   s h e e t   t h e r e i n   and  then   i n f l a t i n g   the  same  to  a  u n i -  

form  volume  as  shown  by  i n d i v i d u a l   a i r   bags  21.  O p é r a t i o n s   f o r  

f i l l i n g   the  s p a c e s   with  the  b u f f e r   or  r e t a i n e r   m a t e r i a l s   of  t h e  

p r é s e n t   i n v e n t i o n   are   f a r   more  e a s i e r   and  s p e e d i e r   than  t h o s e  

u t i l i z i n g   the  c o n v e n t i o n a l   m a t e r i a l s   hav ing   c o n s t a n t   t h i c k n e s s  

or  volume,   and  yet  the   f a r   more  r e l i a b l e   r e s u l t s   can  be  o b t a i n e d  

by  the  p r é s e n t   i n v e n t i o n .  
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Ano the r   u sage   i s   t h a t   the   b u f f e r   s h e e t   of  the  p r é s e n t  

i n v e n t i o n   can  be  a d v a n t a g e o u s l y   u t i l i z e d   fo r   p r o t e c t i n g   b i t t l e  

a r t i c l e s   such  as  g l a s s   b o t t l e s   to  be  packed   in  the  c o n t a i n e r .  

In  t h i s   c a s e ,   many  b r i t t l e   a r t i c l e s   can  be  i n d i v i d u a l l y   w r a p p e d  

wi th   the  b u f f e r   s h e e t s   in  f l a t   s t a t e s   of  the   p r é s e n t   i n v e n t i o n ,  

and  then   the  a r t i c l e s   a re   p l a c e d   in  the  c o n t a i n e r   with  s p a c e s  

l e f t   t h e r e a r a o n g .   T h e r e a f t e r ,   the  b u f f e r   s h e e t s   wrapped  a r o u n d  

t he   r e s p e c t i v e   a r t i c l e s   can  be  i n f l a t e d   by  a i r   t h r o u g h   the  r e s -  

p e c t i v e   p r o t r u d i n g   ends  to  the  r e s p e c t i v e l y   a l l o w e d   l i r a i t s ,   t h u s  

e l i m i n a t i n g   cumbersorae   p r o c é d u r e s   such  as  i n s e r t i n g   of  i n d i v i -  

dua l   b u f f e r   m a t e r i a l s   i n t o   i n d i v i d u a l   s p a c e s   a f t e r   the  a r t i c l e s  

a r e   p l a c e d   in  the  c o n t a i n e r ,   which  may  l ead   to  d a n g e r o u s   s i t u a -  

t i o n s   t h a t   o p e r a t o r s   may  hu r t   t h e i r   hands  when  b o t t l e s   are  a c c i -  

d e n t a l l y   b r o k e n ,   as  wel l   as  u n d e s i r a b l e   c o n d i t i o n s   t h a t   i n a c c e s -  

s i b l e   s p a c e s   are   i n s u f   f  i c i e n t l y   f i l l e d   up.  Thus,  the  p r é s e n t  

i n v e n t i o n   p r o v i d e s   s p e e d y ,   s a fe   and  r e l i a b l e   p a c k i n g   of  t h e  

b r i t t l e   a r t i c l e s   with  low  o p e r a t i o n a l   c o s t s .  

A  r e m a r k a b l e   f e a t u r e   of  the  i n f l a t a b l e   and  s e l f - s e a l a b l e  

b u f f e r   s h e e t   of  the   p r é s e n t   i n v e n t i o n   r é s i d e s   in  t h a t   the  i n d i -  

v i d u a l   a i r   bags  a re   i n d e p e n d e n t   from  each  o t h e r   as  to  t h e i r  

a b i l i t i e s   to  expand  and  m a i n t a i n   expanded   s t a t e s .   For  e x a m p l e ,  

i f   any  one  of  a i r   bags  is   b roken ,   the   r e m a i n i n g   a i l   of  a i r   b a g s  

can  m a i n t a i n   t h e i r   f u l l y   i n f l a t e d   s t a t e   w i t h o u t   be ing   a f f e c t e d  

by  the   b r o k e n   a i r   bag  so  long  as  t h e i r   s e l f - s e a l   t ype   c h e c k  

v a l v e s   f u n c t i o n .   L i k e w i s e ,   any  a i r   bags   r e c e i v e d   in  l a r g e r  
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s p a c e s   a t t e r   or  d o w n s t r e a m   of  s m a l l e r   s p a c e   can  be  f u l l y   i n -  

f l a t e d   to  t h e i r   own  l i m i t s   i r r e s p e c t i v e   of  i n s u f   f  i d i e n t l y   i n -  

f l a t e d   u p s t r e a m   a i r   bag .   F u r t h e r ,   any  of  i n f l a t e d   a i r   bags  i n  

s é r i e s   can  be  t a k e n   out   by  c u t t i n g   at  any  d e s i r e d   l i n k i n g   p o r -  

t i o n s   w i t h o u t   a f f e c t i n g   a i l   o t h e r   bags  i n d e p e n d e n t l y   i n f l a t e d .  

C u t t i n g   may  be  done  b e f o r e   i n f l a t i n g   a i r   b a g s ,   so  the  b u f f e r  

s h e e t   of  the   p r é s e n t   i n v e n t i o n   can  be  used  in  a  d e s i r e d   l e n g t h  

i r r e s p e c t i v e   of  the  i n i t i a l   l e n g t h   or  even  in  a  s i n g l e   a i r   b a g  

as  "one  p o i n t "   use .   Thus,   the   b u f f e r   s h e e t   of  the  p r é s e n t   i n v e n -  

t i o n   can  be  w ide ly   used  in  v a r i a b l e   f a s h i o n s   such  as  one  p o i n t  

b u f f e r ,   l i n e a r   b u f f e r ,   s p i r a l l y   wound  b u f f e r   or  b u f f e r s   a r r a n g e d  

in  p a r a l l e l   c o v e r i n g   some  s u r f a c e   a r e a s .  

The  b u f f e r   s h e e t   of  the  p r é s e n t   i n v e n t i o n   p r o v i d e s   maximum 

e f f e c t s   by  minimum  c o m p o n e n t s   and  m a t e r i a l s   in  t h a t   i t s   b l o w  

t u b e   w i t h   s l i t s   or  s l o t s   can  form  by  i t s e l f   s e l f - s e a l   c h e c k  

v a l v e s   upon  b l o w i n g   of  a i r .   S i m p l e   s t r u c t u r e   of  the   b u f f e r  

s h e e t   of  the   p r e s e t n   i n v e n t i o n   with  minimum  componen t s   e n a b l e s  

@ a s s - p r o d u c t i o n   with  low  c o s t   and  wide  u s a g e .  
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C  L  A  I  H  S 

An  i n f l a t a b l e   s e l f - s e a l   type   b u f f e r   s h e e t   c o m p r i s i n g :  

a  s é r i e s   of  i n d i v i d u a l   a i r   bags  made  of  h e a t - s e a l a b l e  

m a t e r i a l ,   which  are   i n f l a t a b l e   i n d e p e n d e n t l y ,   but  n o r m a l l y   i n  

f l a t   s h a p e s ,   a n d  

at  l e a s t   one  a i r   blow  tube   a l so   made  of  h e a t - s e a l a b l e  

m a t e r i a l   and  p e n e t r a t i n g   s a id   a i r   bags  l o n g i t u d i n a l l y   a n d  

bonded  t h e r e t o ,   s a i d   a i r   blow  tube   or  t u b e s   be ing   e q u i p p e d  

with  s l i t s   or  s l o t s   f o r m i n g   s e l f - s e a l   type   check  v a l v e s   a t  

p o s i t i o n s   i n s i d e   the  r e s p e c t i v e   a i r   b a g s .  

The  i n f l a t a b l e   s e l f - s e a l   type   b u f f e r   s h e e t   as  c l a i m e d   i n  

Claim  1  w h e r e i n   s a id   i n d i v i d u a l   a i r   bags  are  spaced   a p a r t  

from  each  o t h e r   and  s a i d   a i r   blow  tube  p é n é t r â t e s   s a id   s p a c e d  

a p a r t   a i r   bags  and  is  bonded  to  the  o p p o s i t e   ends  of  each  a i r  

bag  by  h e a t - s e a l i n g ,   the   i n s i d e   s u r f a c e s   of  sa id   a i r   b l o w  

tube   at  h e a t - s e a l e d   p o s i t i o n s   be ing   l e f t   u n a d h e r e d   as  o p e n  

a i r   p a s s a g e .  

The  i n f l a t a b l e   s e l f - s e a l   type   b u f f e r   s h e e t   as  c l a i m e d   i n  

Claim  1  w h e r e i n   sa id   s é r i e s   of  i n d i v i d u a l   a i r   bags  are  f o r m e d  

from  a  h e a t - s e a l a b l e   t u b u l a r   member  of  c o n t i n u o u s   l e n g t h  

t h r o u g h   which  s a id   a i r   blow  tube   is  i n s e r t e d   and  on  w h i c h  

t r a n s v e r s e   h e a t - s e a l i n g s   are  made  at  p o s i t i o n s   not  o v e r l a p -  

ping  with  s a id   s l i t s   or  s l o t s   on  the  a i r   blow  tube  to  y i e l d  

l o n g i t u d i n a l l y   c o n s é c u t i v e   i n d i v i d u a l   a i r   b a g s .  
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lhe  i n f l a t a b l e   s e l f - s e a l   type   b u f f e r   s h e e t   as  c l a i m e d   i n  

Claim  1  w h e r e i n   a  p l u r a l i t y   of  a i r   blow  t u b e s   p e n e t r a t e   i n  

p a r a l l e l   s a i d   i n d i v i d u a l   a i r   b a g s .  

The  i n f l a t a b l e   s e l f - s e a l   t ype   b u f f e r   s h e e t   as  c l a i m e d   i n  

Claim  1  w h e r e i n   s a i d   s é r i e s   of  a i r   bags  a re   formed  by  p r o v i d -  

ing  upper   and  lower   h e a t - s e a l a b l e   f i l m s   of  c o n t i n u o u s   l e n g t h  

and  of  r e l a t i v e l y   wide  w i d t h ,   h e a t - s e a l i n g   sa id   two  f i l m s  

a long   t h e i r   both  s i d e   edges   to  form  a  c o n t i n u o u s   t u b u l a r  

member,  and,   in  a d d i t i o n ,   p r o v i d i n g   upper   and  lower  h e a t -  

s e a l a b l e   f i l m   s t i p s   of  n a r r o w e r   width   and  s l i g h t l y   l o n g e r  

than   the   t u b u l a r   member,  f o r m i n g   s l i t s   or  s l o t s   to  be  s e l f -  

s e a l a b l e   v a l v e s   at  p r e d e t e r m i n e d   d i s t a n c e s   on  e i t h e r   of  s a i d  

f i l m   s t r i p s ,   a p p l y i n g   n o n - h e a t - s e a l a b l e   c o a t i n g s   on  the  i n n e r  

s u r f a c e   of  e i t h e r   of  s a id   f i l m   s t r i p s ,   then   h e a t - s e a l i n g   s a i d  

two  f i l m   s t r i p s   a l o n g   t h e i r   both  s i d e   edges   to  form  s a id   a i r  

blow  tube   which  is   i n s e r t e d   i n t o   and  t h r o u g h   sa id   t u b u l a r  

member  with  at  l e a s t   i t s   one  end  p r o t r u d i n g   from  the  end  o f  

s a id   t u b u l a r   member,  and  p e r f o r m i n g   t r a n s v e r s e l y   h e a t - s e a l i n g  

o p é r a t i o n s   on  s a id   t u b u b l a r   member  at  i t s   ends  and  at  p o s i -  

t i o n s   not  o v e r l a p p i n g   with  s a id   s l i t s   or  s l o t s   on  the  a i r  

blow  tube   to  t h e r e b y   y i e l d   l o n g i t u d i n a l l y   c o n s é c u t i v e   i n d i -  

v i d u a l   a i r   b a g s .  
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The  i n f l a t a b l e   s e l f - s e a l   type   b u f f e r   s h e e t   as  c l a i m e d   i n  

Claim  5  w h e r e i n   s a i d   n o n - h e a t - s e a l a b l e   c o a t i n g s   are  formed  by 

h e a t - r e s i s t a n t   s i l i c o n e   r e l e a s i n g   c o m p o s i t i o n s ,   c o l o r e d   o r  

u n c o l o r e d .  

The  i n f l a t a b l e   s e l f - s e a l   type   b u f f e r   s h e e t   as  c l a i m e d   i n  

Claim  6  w h e r e i n   s a i d   n o n - h e a t - s e a l a b l e   c o a t i n g s   are  a p p l i e d  

p a r t i a l l y   to  the  a r e a s   on  the  f i lm   s t r i p   over   which  s a i d  

t r a n s v e r s e   h e a t - s e a l i n g s   are  to  be  made .  

The  i n f l a t a b l e   s e l f - s e a l   type   b u f f e r   s h e e t   as  c l a i m e d   i n  

Claim  5  w h e r e i n   s a i d   t r a n s v e r s e   h e a t - s e a l i n g s   are  c o m p r i s e d  

of  p a i r e d   s e a l   l i n e s   spaced   a p a r t   by  narrow  w i d t h s .  
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