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©)  Self-pressurizing  dispensing  container. 

A  flexible  enclosed  plastic  bag  disposable  in  a  product 
container  for  supplying  dispensing  pressure  therein.  The  bag 
contains  an  envelope  having  its  outer  sides  permanently 
attached  to  the  respective  inside  walls  of  the  bag.  One  of  the 
sides  of  the  envelope  has  one  of  a  two  component  gas 
generating  system  disposed  in  a  plurality  of  aligned  pocket 
members  formed  therein  with  their  openings  facing  the  other 
side  of the  envelope,  the  latter  being  releasably  adhered  to  the 
first  mentioned  side  to  enclose  said  one  component  in  said 
pockets.  The  bag  contains  the  second  component  and  a  start- 
ing  means  to  initially  generate  gas  and  expand  the  bag  and 

develop  product  dispensing  pressure  within  the  container.  As 
' the  product  is  dispensed,  expansion  of  the  bag  causes 

sequential  separation  of  the  sides  of  the  envelope  and  serial 
opening  of  the  pockets  to  add  aliquots  of  the  first  component 

t o   the  second  component  and  further  generate  gas  and  main- 
tain  said  pressure  in  the  container  until  substantially  all  of  the 

product  is  dispensed  from  the  container. 



B a c k g r o u n d   of  The  I n v e n t i o n  

For   a  l o n g   t i m e   t h e r e   has   b e e n   a  need   f o r   a  p r e s s u r e  

g e n e r a t i n g   s y s t e m   f o r   use   in   p r o d u c t   d i s p e n s i n g   c o n t a i n e r s  

t h a t   is   i s o l a t e d   f r o m ,   and  i s   n o t   d i s p e n s e d   w i t h ,   t h e  

p r o d u c t .   T h i s   n e e d   has   b e e n   p a r t i a l l y   due  to   e n v i r o n -  

m e n t a l   c o n s i d e r a t i o n s   b u t   a l s o   f o r   s a f e t y   p r e c a u t i o n s ,  

a v o i d a n c e   of  p r o d u c t   c o n t a m i n a t i o n   or  d i l u t i o n   as  w e l l   a s  

s k i n   t o x i c i t y   a n d / o r   i r r i t a t i o n .  

F u r t h e r m o r e ,   p r i o r   a e r o s o l   t y p e   d i s p e n s e r s   g e n e r a l l y  

we re   o p e r a b l e   o n l y   in  an  u p r i g h t   c o n d i t i o n ,   o t h e r w i s e   p r e -  

m a t u r e   e x h a u s t i o n   of   t h e   d i s p e n s i n g   medium  w o u l d   r e s u l t  

w i t h   a  s u b s t a n t i a l   l o s s   of   u s a b l e   p r o d u c t   w h i c h   w o u l d   r e -  

ma in   i n d i s p e n s a b l e   in  t h e   c o n t a i n e r   d u e  t o   l o s s   of  d i s -  

p e n s i n g   p r e s s u r e .  

P r i o r   d i s p e n s e r s   a l s o   had   o t h e r   d e f i c i e n c i e s   such   a s  

t e m p e r a t u r e   s e n s i t i v i t y ,   n o n - u n i f o r m   d i s p e n s i n g   p r e s s u r e ,  

l i m i t e d   s h e l f - l i f e ,   u n r e l i a b i l i t y ,   d i f f i c u l t y   of  m a n u -  

f a c t u r e   and  r e l a t i v e l y   h i g h   c o s t   of  m a n u f a c t u r e .  

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  d i s p e n s i n g   m e c h a n i s m  

w h i c h   o v e r c o m e s   t h e   a b o v e - m e n t i o n e d   d e f i c i e n c i e s   of  t h e  

p r i o r   a r t   d e v i c e s   and  p r o v i d e s   a d d i t i o n a l   n o v e l   f e a t u r e s  

and  a d v a n t a g e s ,   and  a  w i d e r   r a n g e   of  u s e s ,   t h a n   w e r e  

p o s s i b l e   w i t h   d e v i c e s   u s e d   h e r e t o f o r e .  



B r i e f   Summary  o f   The  I n v e n t i o n  

E x p u l s i o n   means   f o r   d e v e l o p i n g   and   m a i n t a i n i n g  

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

c o n t a i n e r   f rom  w h i c h   a  p r o d u c t   i s   to   be  d i s p e n s e d ,   c o m -  

p r i s i n g   an  e n c l o s e d ,   f l u i d  i m p e r m e a b l e   f l e x i b l e   p l a s t i c  

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

o f   f a c i n g   w a l l   m e m b e r s .   A  p l u r a l i t y   o f   p o c k e t   m e m b e r s  

a r e   d i s p o s e d   w i t h i n   t h e   p o u c h   in   s p a c e d   r e l a t i o n   to   o n e  

a n o t h e r   and  a f f i x e d   to   t h e   i n t e r i o r   or   one  of   s a i d   w a l l  

m e m b e r s .   A  c l o s u r e   m e m b e r  i s   a s s o c i a t e d   w i t h   t h e   i n t e r i o r  

of   t h e  o t h e r   w a l l   member   and  r e l e a s a b l y   c l o s e s   e a c h   of  s a i d  

p o c k e t   m e m b e r s .   Each   p o c k e t   member   c o n t a i n s   a  f i r s t   c o m -  

p o n e n t ,   e . g . ,   s o d i u m   b i c a r b o n a t e ,   of  a  t w o - c o m p o n e n t  

c a r b o n   d i o x i d e   gas   g e n e r a t i o n   m i x t u r e .   The  s e c o n d   c o m -  

p o n e n t ,   e . g . ,   c i t r i c   a c i d   s o l u t i o n ,   of   s a i d   t w o - c o m p o n e n t  

c a r b o n   d i o x i d e   gas   g e n e r a t i o n   m i x t u r e   i s   d i s p o s e d   w i t h i n  

t h e   p o u c h   and  e x t e r n a l l y   o f   s a i d   e n c l o s e d   p o c k e t   m e m b e r s .  

S t a r t i n g   d e l a y   m e a n s ,  e . g . ,   a  r u p t u r a b l e   or   d i s s o l v a b l e  

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

b o n a t e   i s   d i s p o s e d   w i t h i n   t h e   p o u c h   in   c o n t a c t   w i t h   t h e  

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

c a r b o n   d i o x i d e   gas   a f t e r   a  p r e s c r i b e d   p e r i o d   of   t i m e   a n d  

e a c h   p p c k e t   member   i s   s e q u e n t i a l l y   s e v e r a b l e   f rom  t h e  

c l o s u r e   member  t o   t h e r e b y   empty   i t s   c o n t e n t s   i n t o   a d m i x -  

t u r e   w i t h   t h e   s e c o n d   c o m p o n e n t   to   g e n e r a t e   more  gas  as  t h e  

p o u c h   e x p a n d s   due  to   t h e  d i s p e n s i n g  o f   t h e   p r o d u c t   f r o m  

t h e   c o n t a i n e r .  

D e s c r i p t i o n   of   The  D r a w i n g s  

F i g .   1  i s   an  e l e v a t i o n   s e c t i o n a l   v i ew   o f  a n   a e r o s o l  

d i s p e n s i n g   c o n t a i n e r   i n c l u d i n g   an  e x p l u s i o n   means   e m b o d i -  



ment   of  t h e   p r e s e n t   i n v e n t i o n   shown  in  a  f r a g m e n t a r y  

c u t a w a y   v i e w ;  

F i g .   2  i s   a  s e c t i o n a l   p l a n   v i ew  of  t h e   s t r u c t u r e  

shown  in  F i g .   1  shown  in  t h e e x p u l s i o n   means   in  i n i t i a l  

c o l l a p s e d   c o n d i t i o n ;  

F i g .   3  i s   a  s e c t i o n a l   p l a n   v i ew   of  t h e   d e v i c e   o f  

F i g .   2  s h o w i n g   t h e   e x p u l s i o n   means   in   i n t e r m e d i a t e  

e x p a n d e d   c o n d i t i o n ;  

F i g .   4  i s   an  e n l a r g e d   i s o m e t r i c   v i e w   of   t h e   t w o  

e n v e l o p e   s h e e t s   of  an  e m b o d i m e n t   of  t h e   i n v e n t i o n   p r i o r  

to   a s s e m b l y ;  

F i g .   5  is   an  e n l a r g e d   i s o m e t r i c   v i e w   of  t he   t w o  

e n v e l o p e   s h e e t s   of  F i g .   4  in   a s s e m b l e d   c o n d i t i o n ;  

F i g .   6  is   a  s e c t i o n a l   v i ew   t a k e n   a l o n g   l i n e s   6-6  o f  

F i g .   5 ;  

F i g .   7  is   an  e n l a r g e d   s c h e m a t i c   s h o w i n g   t h e   m e t h o d  

of  i n s e r t i o n   of  t h e   e n v e l o p e   i n t o   t h e   p o u c h ;  

F i g .   8  is  an  e n l a r g e d   s c h e m a t i c   s h o w i n g   h e a t   s e a l i n g  

.of  t h e   e n v e l o p e   s i d e s   to   t he   i n n e r   w a l l s   of   t h e   p o u c h ;  

F i g s .   9  t h r o u g h   11  a r e   r e d u c e d   s e c t i o n a l   e l e v a t i o n s  

s h o w i n g   a s s e m b l y   of  t h e   e n v e l o p e   c o n t a i n i n g   pouch   i n t o   a n  

a e r o s o l   t y p e   d i s p e n s e r ;  

F i g s .   12  and  13  a r e   e n l a r g e d   f r a g m e n t a r y   s c h e m a t i c  

v i e w s   s h o w i n g   s e p a r a t i o n   of  t he   e n v e l o p e   s i d e s   d u r i n g  

e x p a n s i o n   to  open   t h e   p o c k e t   m e m b e r s ;   a n d  

F i g s .   14  t h r o u g h   17  a r e   s c h e m a t i c   r e p r e s e n t a t i o n s   o f  

d i f f e r e n t   a r r a n g e m e n t s   of   t h e   p o c k e t   member s   and  d i f f e r e n t  

p a t t e r n s   of  a t t a c h m e n t   of   t h e   e n v e l o p e   s i d e s   to  t he   p o u c h  

w a l l s .  



D e t a i l e d   D e s c r i p t i o n  

R e f e r r i n g   now  to   t h e   d r a w i n g s ,   in   w h i c h   e a c h   of   t h e  

v a r i o u s   c o m p o n e n t s   h a v e   t h e   same  r e f e r e n c e   n u m e r a l   in  t h e  

d i f f e r e n t   v i e w s ,   and  in   p a r t i c u l a r   F i g s .   1 - 3 ,   a  f l u i d   t i g h t  

d i s p e n s i n g   c o n t a i n e r   i s   shown  and  d e s i g n a t e d   g e n e r a l l y   b y  

r e f e r e n c e   n u m e r a l   10.  C o n t a i n e r   10  has   a  c y l i n d r i c a l   b o d y  

o r   s i d e w a l l   11,  i n w a r d l y   d i s h e d   b o t t o m   12  and  b e l l - s h a p e d  

t o p   13  in  w h i c h   i s   m o u n t e d   a  c o n v e n t i o n a l   s p r i n g   l o a d e d  

a e r o s o l   s p r a y   v a l v e   a s s e m b l y   14.  C o n t a i n e r   10  and  i t s  

c o m p o n e n t   p a r t s   j u s t   d e s c r i b e d   can   be  f a b r i c a t e d   f rom  a n y  

s u i t a b l e   m a t e r i a l   s u c h   as  t h i n   g a u g e   a l u m i n u m   or   o t h e r  

m e t a l ,   o r   even   p l a s t i c   d e p e n d i n g   on  t h e   p r o d u c t   t o  b e  

d i s p e n s e d   and  any  g o v e r n i n g   s a f e t y   s p e c i f i c a t i o n s   t h a t  

m i g h t   be  i n v o l v e d .   V a l v e   a s s e m b l y   1 4  i s  a l s o   of   c o n v e n -  

t i o n a l   d e s i g n   h a v i n g   p l u n g e r   and  s p r a y   h e a d   15  c a r r y i n g  

s p r a y   o r i f i c e   16,  s u i t a b l y   c o n s t r u c t e d   of   p l a s t i c ,   a n d  

i n t e r n a l   p a r t s   ( n o t   shown)   s u c h   as  a  s p r i n g ,   b a l l   v a l v e  

and  m o u n t i n g   r i n g   17  and  b o t t o m   i n t a k e   member   18  w h i c h   may  

be  of   m e t a l   a n d / o r   p l a s t i c   c o n s i s t e n t   w i t h   t h e   p r e v i o u s l y  

m e n t i o n e d   r e q u i r e m e n t s .  

W i t h i n   c o n t a i n e r   10  i s   l i q u i d  p r o d u c t   19  and  e x p u l s i o n  

a s s e m b l y   20  w h i c h   i s   t h e  s u b j e c t   of   t h e   p r e s e n t   i n v e n t i o n  

and  as  w i l l   be  s e e n   g e n e r a t e s   and  m a i n t a i n s   gas   p r e s s u r e  

w i t h i n   c o n t a i n e r   10  t o   e n a b l e   p r o d u c t   19  t o  b e  d i s p e n s e d  

on  d e m a n d .  

At  t h e   u p p e r   end   21  of  t h e   i n t e r i o r   of   c y l i n d r i c a l  

body   11  i s   a  p e r f o r a t e d   o r   f o r a m i n o u s   b a r r i e r   member  22  

h a v i n g   a  p l u r a l i t y   of  h o l e s   23  d i s t r i b u t e d   t h r o u g h o u t   i t s  

s u r f a c e .   Also   a f f i x e d   to   i n n e r   s u r f a c e   24  of   s i d e w a l l   11  



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

t u b e   member  25  h a v i n g   a  p l u r a l i t y   of  h o l e s   26  a t   s p a c e d  

p o s i t i o n s   a r o u n d   and  a l o n g   s a i d   t u b e   member  25.  The  f u n c -  

t i o n   of  b a r r i e r   member   22  and  t u b e   member   25  i s   to   i n s u r e  

t r o u b l e - f r e e   o p e r a t i o n   of  t h e   d i s p e n s e r   and  p r e v e n t   e x p u l -  

s i o n   a s s e m b l y   20,  as  i t   e x p a n d s   in  t h e   m a n n e r   to   b e  

d e s c r i b e d ,   f r o m   b l o c k i n g   o f f   or   p l u g g i n g   t h e   i n t e r i o r   o f  

t h e   c o n t a i n e r   e i t h e r   l a t e r a l l y / c i r c u m f e r e n t i a l l y   or  p l u g -  

g i n g   o f f   t h e   v a l v e   b o t t o m   i n t a k e   member   1 8 .  

E x p u l s i o n   a s s e m b l y   as  shown  is   d i s p o s e d   w i t h i n   c o n -  

t a i n e r   10  w i t h o u t   b e i n g   a t t a c h e d   or  a n c h o r e d   to   c o n t a i n e r  

10,  a l t h o u g h   i t   may,   i f   d e s i r e d   be  so  c o n n e c t e d .   A s s e m b l y  

20  i s   c o m p r i s e d   of   g e n e r a l l y   r e c t a n g u l a r   e n v e l o p e ,   bag   o r  

p o u c h   27  w h i c h   i s   c o n s t r u c t e d   of  a  f l e x i b l e ,   f l u i d   i m p e r -  

m e a b l e   p l a s t i c   s u c h   a s ,   f o r   e x a m p l e ,   p o l y e t h y l e n e   or   p o l y -  

p r o p y l e n e   and  may  be  f a b r i c a t e d   f rom  a  s h e e t   of  p l a s t i c   b y  

f o l d i n g   i t   i n t o   o v e r l a i d   h a l v e s   27a ,   27b  w h i c h   a r e   t h e n  

s e a l e d   or  a d h e r e d   by  s u i t a b l e   means  a l o n g   t h e i r   r e s p e c t i v e  

c o n t a c t i n g   s i d e ,   b o t t o m   and  t o p   e d g e s   28,  29,  30  r e s p e c t i v e -  

ly  to  form  a  s e a l e d   e n c l o s u r e   as  shown  in  F i g s .   1 - 3  

i n c l u s i v e .  

D i s p o s e d   w i t h i n   p o u c h   27  i s   f l u i d   i m p e r m e a b l e   f l e x i b l e  

p l a s t i c   s a n d w i c h   or   e n f o l d m e n t   31  h a v i n g   a  p a i r   of  f a c i n g  

w a l l   members   32,  33  r e l e a s a b l y   a d h e r e d   to   one  a n o t h e r   ( s e e  

a l s o   F i g s .   2  t h r o u g h   6)  and  p e r m a n e n t l y   a t t a c h e d   by  s u i t a b l e  

means  such   as  h e a t   s e a l e d   p o r t i o n s   35  to  r e s p e c t i v e   i n t e r i o r  

s i d e s   27c,   27d  of   p o u c h   h a l v e s   27a ,   27b  r e s p e c t i v e l y .   One  

w a l l   member  32  i s   a  s u b s t a n t i a l l y   f l a t   and  t he   o t h e r   w a l l  

member  33  has   a  p l u r a l i t y   of  c u p - s h a p e d   d e p r e s s i o n s ,  

c a v i t i e s   or  p o c k e t   member s   34  d i s p o s e d   i n w a r d l y   f rom  o n e  



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

l o n g i t u d i n a l l y   of   s a i d   e n f o l d m e n t   31  w h i c h   in   t u r n   i s  

s i m i l a r l y   a l i g n e d   w i t h   r e s p e c t   to   s a i d  e n v e l o p e   20  in   a  

s u b s t a n t i a l l y   l o n g i t u d i n a l   r e l a t i o n s h i p   as  shown  in  F i g .   1 .  

P o c k e t   members   34  a r e   " l i d d e d "   o r   c l o s e d   by  w a l l   member  32  

to   e n c a p s u l a t e   w i t h i n   e a c h   c a v i t y   3 4 ' a n   a l i q u o t   of  s o d i u m  

b i c a r b o n a t e   36  w h i c h  m a y   be  e i t h e r   in   t h e   fo rm  of  p o w d e r   o r  

a  s o l u t i o n .   In  t h e   i n t e r i o r   of  p o u c h   27  i s   c i t r i c   a c i d  

s o l u t i o n   37.  A l s o   d i s p o s e d  i n   s a i d   c i t r i c   a c i d  s o l u t i o n  

i s   s t a r t i n g   means   38  w h i c h   as  shown  i s   in   t h e   fo rm  of   a  

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

s o d i u m   b i c a r b o n a t e   w h i c h ,  a f t e r   a  p r e d e t e r m i n e d   p e r i o d   o f  

t i m e   a f t e r   a s s e m b l y   of   t h e   p o u c h   2 7  i n   c o n t a i n e r   10,  f i l l -  

i n g   t h e   c o n t a i n e r   w i t h   p r o d u c t   19  and  c a p p i n g   i t   w i t h   t h e  

t o p   13  and  a s s o c i a t e d   p a r t s ,   c a p s u l e   38  d i s s o l v e s   a n d  

c a u s e s   t h e   s o d i u m   c a r b o n a t e   c o n t a i n e d   t h e r e i n   to   mix  w i t h  

t h e   c i t r i c  a c i d   s o l u t i o n   37  and  g e n e r a t e   t h e   i n i t i a l  

q u a n t i t y   of   c a r b o n   d i o x i d e   g a s ,   t h e r e b y  e x p a n d i n g   e n v e l o p e  

or   p o u c h   27  and  p r o v i d i n g   d i s p e n s i n g   p r e s s u r e   w i t h i n   c o n -  

t a i n e r   1 0 .  

The  pouch   member   27  in   one   p r e f e r r e d   e m b o d i m e n t   i s  

c o n s t r u c t e d   of  a  t h r e e   l a y e r   l a m i n a t e d   f i l m   h a v i n g   a  

m i d d l e   l a y e r   of   S a r a n ,   t h e   e x t e r n a l   l a y e r   of  M y l a r   a n d  

t h e   i n s i d e   l a y e r   ( i n t e r i o r   o f   t h e   p o u c h )   b e i n g   low  d e n s i t y  

p o l y e t h y l e n e ,   e a c h   of  s a i d   l a y e r s   b e i n g   a p p r o x i m a t e l y   2 . 5  

m i l s   in   t h i c k n e s s   e x c e p t   f o r   t h e  s a r a n   l a y e r ,   w h i c h   i s   o n l y  

d e p o s i t e d  f r o m   a  s p r a y .   The  c h a r a c t e r i s t i c s   r e q u i r e d   o r  

d e s i r e d  i n   s a i d   p o u c h   i s   t h a t   i t   be  n o n - t o x i c ,   h ave   s u f f i -  

c i e n t   m e c h a n i c a l   s t r e n g t h   and  c h e m i c a l   s t a b i l i t y ,   be  h e a t  

s e a l a b l e   ( to   t h e   w a l l   m e m b e r s )   and  f l e x i b l e   b u t   n o t   a p p r e -  



c i a b l y   e l a s t i c   or   s t r e t c h a b l e .  

Wal l   member   32  i s   f a b r i c a t e d   f rom  m a t e r i a l   w h i c h   c o n -  

t a c t s   t h e   bag   27  and  i s   of  c o m p a t i b l e   p l a s t i c ,   e . g . ,  

p o l y e t h y l e n e .   In  one  p r e f e r r e d   e m b o d i m e n t   i t   has   an  o v e r -  

a l l   t h i c k n e s s   of   a b o u t   4 .5   m i l s   and  i s  a   t h r e e   l a y e r  

s a n d w i c h   of   a b o u t   0 .5   mi l   M y l a r   in  t h e   m i d d l e   and  a b o u t  

2 .0   m i l s   low  d e n s i t y   p o l y e t h y l e n e   e i t h e r   s i d e .  

Wal l   member   33  c a r r y i n g   t h e   c u p - s h a p e d   d e p r e s s i o n s  

34  i s   a d a p t e d   f o r   deep   d r a w i n g   and  i s   in   one  p r e f e r r e d  

e m b o d i m e n t   a  l a m i n a t e d   p l a s t i c   h a v i n g   an  e x t e r i o r   l a y e r  

( t h e   l a y e r   in  c o n t a c t   w i t h   p o u c h   27)  of   low  d e n s i t y   p o l y -  

e t h y l e n e   of   f rom  a b o u t   0..5  to   a b o u t   20  m i l s   t h i c k   and  a n  

i n t e r i o r   l a y e r   ( t h e   o t h e r   s i d e )   of  p o l y p r o p y l e n e   of  f r o m  

a b o u t   0 .1   to   a b o u t   3 . 75   m i l s   t h i c k   or   h i g h e r .   I t   i s   t o  

be  u n d e r s t o o d   t h a t   c a v i t i e s   34  and  c a p s u l e   38  may  c a r r y  

t h e   c i t r i c   a c i d   and  s o l u t i o n   37  may  be  s o d i u m   b i c a r b o n a t e  

and  w a t e r ,   or  t h e   two  c a r b o n   d i o x i d e   g e n e r a t i n g   c o m p o n e n t s  

can   be  s w i t c h e d   t h e   o t h e r   way  a r o u n d .  

A  t y p i c a l   f o r m u l a t i o n   i s   f o r   e a c h   d e p r e s s i o n   34  a n d  

t h e   c a p s u l e   38  to   be  c h a r g e d   w i t h   a b o u t   1  gram  each   of  a  

50%  c i t r i c   a c i d   s o l u t i o n   and  t h e   e n v e l o p e   c o n t e n t   37  to   b e  

a b o u t   5  to   10  g rams   of  s o d i u m   b i c a r b o n a t e   m i x e d   w i t h   a b o u t  

5  grams  of  w a t e r .  

The  p r e s s u r e   g e n e r a t e d   w i t h i n   c o n t a i n e r   10  i s   of   t h e  

o r d e r   of  a b o u t   120  p s i g   i20%  at   an  a m b i e n t   t e m p e r a t u r e   o f  

a b o u t   70°F ,   b u t   any  d e s i r e d   p r e s s u r e   may  be  d e v e l o p e d   b y  

a d j u s t i n g   t h e   s t o i c h i o m e t r y   of  t he   p a r t i c u l a r   g a s - g e n e r a t -  

i ng   i n g r e d i e n t s .  

W h i l e   f o r   mos t   p r a c t i c a l   a p p l i c a t i o n s   of  t he   i n v e n t i o n  

s o d i u m   b i c a r b o n a t e   a n d  c i t r i c   a c i d   a r e   n o r m a l l y   p r e f e r r e d ,  



i t   i s   p o s s i b l e   t h a t   u n d e r   p a r t i c u l a r   c i r c u m s t a n c e s   o t h e r  

m a t e r i a l s   may  be  more   s u i t a b l e   s u c h   a s ,   f o r   e x a m p l e ,   d i l u t e  

h y d r o c h l o r i c   a c i d   ( e . g . ,   10-30%  even   up  to   a b o u t   35%)  i n  

p l a c e   of   t h e   c i t r i c   a c i d ,   and  l i t h i u m   c a r b o n a t e   or  c a l c i u m  

c a r b o n a t e  i n   p l a c e   of   t h e   s o d i u m   b i c a r b o n a t e .  

V a r i o u s   s t a r t i n g   d e l a y   means   can  be  e m p l o y e d   in   a d d i -  

t i o n   to   d i s s o l v a b l e   c a p s u l e   3 8 .  

The  m e t h o d   of   a s s e m b l y   i s   d e p i c t e d   s c h e m a t i c a l l y   i n  

F i g s .   4-8  and  9 - 1 1 .   S h e e t  3 3   i s   f o r m e d   in   a  mold   by  h e a t i n g  

and  d r a w i n g   to  f o rm  c a v i t i e s   34.  The  c a v i t i e s   a r e   t h e n  

f i l l e d   w i t h   one  c o m p o n e n t ,   e . g . ,   c i t r i c   a c i d .   S h e e t   32  i s  

o v e r l a y e d   on  s h e e t   33  to   c l o s e   c a v i t i e s   34  and  t h e   two  w a l l  

members   a r e   h e a t   s e a l e d   t o g e t h e r   ( F i g .   5)  and  e n f o l d m e n t   31  

i s   i n s e r t e d   i n t o   t h e   o p e n   end  39  of   p o u c h   or   bag  27  ( F i g .  

7)  and  t h e   two  m e m b e r s   31  and  27  a r e   h e a t   s e a l e d   t o g e t h e r  

a t   35.  S o d i u m   c a r b o n a t e   s o l u t i o n   37  and   s t a r t i n g   c a p s u l e  

38  a r e   a d d e d   to   p o u c h   27  and  t h e n  u p p e r   e d g e   30  of   p o u c h   2 7  

i s   h e a t   s e a l e d   to   c o m p l e t e l y   e n c l o s e   t h e   c o n t e n t s   in   p o u c h  

27  ( F i g .   8 ) .   T h e  e x p u l s i o n   means   a s s e m b l y   20  i s   t h e n   i n -  

s e r t e d - i n t o   c o n t a i n e r  1 0   and  p r o d u c t   19  a d d e d ,  b a r r i e r   mem-  

b e r   22  p u t   i n t o   p l a c e ,   and  t o p   13  a f f i x e d   t o  c o n t a i n e r   1 0  

( F i g .   1 0 ) .   A f t e r   e l a p s e   o f  t h e   p r e s c r i b e d   p e r i o d   of  t i m e ,  

s t a r t i n g   c a p s u l e   38  has   d i s s o l v e d ,   g e n e r a t i n g   c a r b o n  

d i o x i d e   g a s ,   e x p a n d i n g  p o u c h   27  and  t h e   d i s p e n s e r   i s   n o w  

r e a d y   f o r   use   ( F i g .   1 1 ) .   F i g s .  3 ,   12  and  13  show  s c h e m a t i c -  

a l l y   how  e x p a n s i o n   of   p o u c h   27,  to   s e p a r a t e   i n n e r   s i d e s   o f  

w h i c h   w a l l   m e m b e r s   32,  33  a r e   p e r m a n e n t l y   a t t a c h e d ,   s u c c e s -  

s i v e l y   p u l l s   a p a r t   p o r t i o n s   o f   r e l e a s a b l y   a d h e r e d   w a l l   mem-  

b e r s   32,  33  to   s u c c e s s i v e l y   e x p o s e   t h e   c o n t e n t s   of  e a c h  

c a v i t y   34  and  d e l i v e r   i t  i n t o   c o n t a c t   and  a d m i x t u r e   w i t h  



o t h e r   gas  g e n e r a t i n g   c o m p o n e n t   37  in  t he   b o t t o m   of   t h e  

p o u c h .  

F i g s .   14 -17   d e p i c t   v a r i a t i o n s   in  t h e   a r r a n g e m e n t   o f  

c a v i t i e s   34  and  h e a t   s e a l s   35  as  w e l l   as  in  c o n f i g u r a t i o n s  

and  r e l a t i v e   d i m e n s i o n s   of  p o u c h   27  and  e n f o l d m e n t   3 1 .  

A  d i s p e n s i n g   a p p a r a t u s   c o n t a i n i n g   t h e   e x p u l s i o n   m e a n s  

of  t h e   p r e s e n t   i n v e n t i o n   has   t h e   f o l l o w i n g   a d v a n t a g e s   a n d  

f e a t u r e s :  

1.  no  f l a m m a b l e   p r o p e l l a n t s   a r e   u s e d ,   t h e r e b y   e l i -  

m i n a t i n g   t h e   d a n g e r s   of   p r i o r   a r t   a s s e m b l i e s ;  

2.  t h e   a s s e m b l e d   c o n t a i n e r s   can  be  s t e a m   s t e r i l i z e d  

w i t h o u t   a f f e c t i n g   o p e r a t i n g   p e r f o r m a n c e ;  

3.  a  c o n s t a n t   b a l a n c e d   i n t e r n a l   d i s p e n s i n g   p r e s s u r e  

i s   m a i n t a i n e d   a t   t h e   u s e r ' s   demand  and  i n s u r e s   a ·  

c o n t i n u a l   even   f l o w   of   p r o d u c t   a t   room  t e m p e r a t u r e ,  

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

c o n t a i n e r ;  

4.  t h e   p r o d u c t   n e v e r   comes  i n t o   c o n t a c t   w i t h   t h e  

p r o p e l l a n t ,   e l i m i n a t i n g   any  d a n g e r   of  c o n t a m i n a t i o n  

of  t h e   p r o d u c t ,   s u c h   as  t a s t e   or  s m e l l ;  

5.  t h e   d i s p e n s e r   w i l l   d i s c h a r g e   i t s   c o n t e n t s   in  a n y  

p o s i t i o n ,   u p r i g h t ,   h o r i z o n t a l   or   i n v e r t e d   and  w i t h -  

o u t   e s c a p e   of  p r o p e l l a n t ;  

6.  t he   s p r a y   does   n o t   c h i l l   t he   s p r a y e d   s u r f a c e   a s  

i s   c a u s e d   by  h y d r o c a r b o n   p r o p e l l a n t s ;  

7.  t h e r e   is   no  p o l l u t i o n   or  c o n t a m i n a t i o n   of  t h e  

a t m o s p h e r e   w i t h   t h e   p r o p e l l a n t   b e c a u s e   i t   r e m a i n s  

in  t he   c o n t a i n e r ;   a n d  

8.  e a s e   and  low  c o s t   of   m a n u f a c t u r e ,   e x t e n d e d  

s h e l f   l i f e   and  r e l i a b i l i t y   of  s e r v i c e   make  t h i s  



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

p e n s e r s .  

W h i l e   c e r t a i n   e m b o d i m e n t s   o f   t h e   i n v e n t i o n   h a v e   b e e n  

shown  and  d e s c r i b e d   h e r e i n ,   i t   i s   to   be  u n d e r s t o o d   t h a t  

c h a n g e s   and  a d d i t i o n s   may  be  made  by  t h o s e   s k i l l e d   in   t h e  

a r t   w i t h o u t   d e p a r t i n g   f rom  t h e   s c o p e   and  s p i r i t   of   t h e  

i n v e n t i o n .  



1.  In  an  a e r o s o l   t y p e   d i s p e n s e r ,   i n t e r n a l   e x p u l s i o n  

means   f o r   d e v e l o p i n g   and  m a i n t a i n i n g   r e l a t i v e l y   c o n s t a n t  

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

s a i d   means   c o m p r i s i n g   an  e n c l o s e d ,   f l u i d   i m p e r m e a b l e   f l e x i b l e  

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

f a c i n g   w a l l   m e m b e r s ,   a  p l u r a l i t y   o f   p o c k e t   members   d i s p o s e d  

w i t h i n   s a i d   p o u c h   in  s p a c e d   r e l a t i o n   to   one  a n o t h e r   a n d  

a f f i x e d   to   t h e   i n t e r i o r   of  a  f i r s t   of   s a i d   w a l l   m e m b e r s ,  

c l o s u r e   members   a s s o c i a t e d   w i t h   t h e   i n t e r i o r   of  t h e   o t h e r  

s a i d   w a l l   member   and  r e l e a s a b l y   c l o s i n g   e a c h   of  s a i d   p o c k e t  

m e m b e r s ,   a  f i r s t   c o m p o n e n t   of  a  t w o - c o m p o n e n t   gas  g e n e r a -  

t i o n   m i x t u r e   d i s p o s e d   w i t h i n   e a c h   p o c k e t   member ,   t h e   s e c o n d  

c o m p o n e n t   of  s a i d   t w o - c o m p o n e n t   gas  g e n e r a t i o n   m i x t u r e   d i s -  

p o s e d   w i t h i n   s a i d   p o u c h   and  e x t e r n a l l y   of  s a i d   e n c l o s e d  

p o c k e t   m e m b e r s ,   s t a r t i n g   d e l a y   means   d i s p o s e d   w i t h i n   s a i d  

p o u c h   in  c o n t a c t   w i t h   s a i d   s e c o n d   c o m p o n e n t   f o r   c a u s i n g  

t h e   i n i t i a l   g e n e r a t i o n   of   gas  a f t e r   a  p r e s c r i b e d   p e r i o d   o f  

t i m e ,   s a i d   p o c k e t   member s   b e i n g   s e q u e n t i a l l y   s e v e r a b l e   f r o m  

s a i d   c l o s u r e   member   to   empty   t h e i r   c o n t e n t s   i n t o   a d m i x t u r e  

w i t h   s a i d   s e c o n d   c o m p o n e n t   to  g e n e r a t e   more  gas  as  s a i d  

p o u c h   e x p a n d s   due  to   t h e   d i s p e n s i n g   of   s a i d   p r o d u c t .  

2.  In  an  a e r o s o l   t y p e   d i s p e n s e r ,   i n t e r n a l   e x p u l s i o n  

means   f o r   d e v e l o p i n g   and  m a i n t a i n i n g   r e l a t i v e l y   c o n s t a n t  

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

p e n s e d ,   s a i d   means  c o m p r i s i n g   an  e n c l o s e d ,   f l u i d   i m p e r m e a b l e  

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

p a i r   of  f a c i n g   w a l l  m m b e r s ,   a  p l u r a l i t y   of  i n t e r c o n n e c t e d  

p o c k e t   members   d i s p o s e d   w i t h i n   s a i d   p o u c h   in  s p a c e d   r e l a -  

t i o n   to  one  a n o t h e r   and  a f f i x e d   to  t h e   i n t e r i o r   of  a  f i r s t  



of   s a i d   w a l l   m e m b e r s ,   a  common  c l o s u r e   member   a s s o c i a t e d  

w i t h   t h e   i n t e r i o r   of   t h e   o t h e r   s a i d   w a l l   member   and  r e -  

l e a s a b l y   c l o s i n g   e a c h   o f   s a i d   p o c k e t   m e m b e r s ,   a  f i r s t  

c o m p o n e n t   of   a  t w o - c o m p o n e n t   g a s   g e n e r a t i o n   m i x t u r e   d i s -  

p o s e d   w i t h i n   e a c h   p o c k e t   m e m b e r ,   t h e   s e c o n d   c o m p o n e n t   o f  

s a i d   t w o - c o m p o n e n t   gas   g e n e r a t i o n   m i x t u r e   d i s p o s e d   w i t h i n  

s a i d   p o u c h   and  e x t e r n a l l y   of   s a i d   e n c l o s e d   p o c k e t   m e m b e r s ,  

s t a r t i n g   d e l a y   means   d i s p o s e d   w i t h i n   s a i d   p o u c h   in  c o n t a c t  

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

t i o n   of   gas  a f t e r   a  p r e s c r i b e d   p e r i o d   o f   t i m e ,   e a c h   s a i d  

p o c k e t   member   b e i n g   s e q u e n t i a l l y   s e v e r a b l e   f rom  s a i d   c l o s u r e  

m e m b e r   to   e m p t y   t h e i r   c o n t e n t s   i n t o   a d m i x t u r e   w i t h   s a i d  

s e c o n d   c o m p o n e n t   to  g e n e r a t e   more  gas   as  s a i d   p o u c h   e x p a n d s  

due  to   t h e   d i s p e n s i n g   of   s a i d   p r o d u c t .  

3.  In  an  a e r o s o l   t y p e   d i s p e n s e r ,   i n t e r n a l  e x p u l s i o n  

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

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

s a i d   means   c o m p r i s i n g   an  e n c l o s e d ,   f l u i d   i m p e r m e a b l e   f l e x i b l e  

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

f a c i n g   w a l l   m e m b e r s ,   a  p l u r a l i t y   o f   i n t e r c o n n e c t e d   p o c k e t  

m e m b e r s   d i s p o s e d   w i t h i n  s a i d   p o u c h   in   s p a c e d   r e l a t i o n   t o  

one   a n o t h e r   and  a f f i x e d   to   t h e   i n t e r i o r   of   a  f i r s t   of   s a i d  

w a l l   m e m b e r s ,   a  common  c l o s u r e   member   a s s o c i a t e d   w i t h   t h e  

i n t e r i o r   of  t he   o t h e r   s a i d   w a l l   m e m b e r s   and  r e l e a s a b l y  

c l o s i n g   e a c h   of  s a i d   p o c k e t   m e m b e r s ,  a   f i r s t   c o m p o n e n t   o f  

a  t w o - c o m p o n e n t   gas  g e n e r a t i o n   m i x t u r e   d i s p o s e d   w i t h i n   e a c h  

p o c k e t   m e m b e r ,   t h e   s e c o n d   c o m p o n e n t   o f   s a i d   t w o - c o m p o n e n t  

gas   g e n e r a t i o n   m i x t u r e   d i s p o s e d   w i t h i n   s a i d   p o u c h   and  e x -  

t e r n a l l y   o f  s a i d   e n c l o s e d  p o c k e t   m e m b e r s ,   s t a r t i n g   d e l a y  

m e a n s   c a r r y i n g   a  p o r t i o n   of   s a i d   f i r s t   c o m p o n e n t   and  d i s -  



p o s e d   w i t h i n   s a i d   p o u c h   in  c o n t a c t   w i t h   s a i d   s e c o n d   c o m -  

p o n e n t   f o r   c a u s i n g   t h e   i n i t i a l   g e n e r a t i o n   of  gas  a f t e r   a  

p r e s c r i b e d   p e r i o d   of  t i m e ,   s a i d   p o c k e t   m e m b e r s   b e i n g   s e -  

q u e n t i a l l y   s e v e r a b l e   f rom  s a i d   c l o s u r e   m e m b e r s   to   e m p t y  

t h e i r   c o n t e n t s   i n t o   a d m i x t u r e   w i t h   s a i d   s e c o n d   c o m p o n e n t  

to   g e n e r a t e   more  gas   as  s a i d   p o u c h   e x p a n d s   due  to   t h e  

d i s p e n s i n g   of  s a i d   p r o d u c t .  

4.  In  t h e   a p p a r a t u s   of  c l a i m   3,  s a i d   p o u c h   c o m p r i s e d  

of  p l a s t i c ,   b e i n g   g e n e r a l l y   e l o n g a t e d   and  c o m p l e t e l y   e n -  

c l o s e d ,   and  s a i d   p o c k e t   members   b e i n g   d i s p o s e d   a t   s p a c e d  

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

5.  In  t h e   a p p a r a t u s   of  c l a i m   4,  s a i d   p o c k e t   m e m b e r s  

b e i n g   f o r m e d   in   a  p l s t i c   s h e e t   a d h e r e d   to   s a i d   f i r s t   w a l l  

member  and  s a i d   common  c l o s u r e   member   c o m p r i s e d   of  a  p l a s -  

t i c   s h e e t   a d h e r e d   to   s a i d   o t h e r   w a l l   m e m b e r .  

6.  In  t h e   a p p a r a t u s   of  c l a i m   5,  e a c h   s a i d   p o c k e t   mem- 

b e r   c o n t a i n i n g   c i t r i c   a c i d   s o l u t i o n   as  s a i d   f i r s t   c o m p o n e n t  

and  s a i d   p o u c h   c o n t a i n i n g   s o d i u m   b i c a r b o n a t e   p o w d e r   a n d  

w a t e r   as  s a i d   s e c o n d   c o m p o n e n t ,   and  s a i d   gas  b e i n g   c a r b o n  

d i o x i d e .  

7.  In  a  s e l f - p r e s s u r i n g   d i s p e n s i n g   a p p a r a t u s   of  t h e  

t y p e   h a v i n g   an  o u t e r   c o n t a i n e r ,   a  m a n u a l l y   a c t u a t a b l e  

a t o m i z i n g   and  d i s p e n s i n g   v a l v e   on  s a i d   c o n t a i n e r ,   a  d i s -  

p e n s i b l e   med ium  w i t h i n   s a i d   c o n t a i n e r   and  means  w i t h i n  

s a i d   c o n t a i n e r   f o r   p r o v i d i n g   d i s p e n s i n g   p r e s s u r e   f o r   s a i d  

med ium,   t h e   i m p r o v e m e n t   c o m p r i s i n g   a  l i q u i d   i m p e r m e a b l e  

e x p a n s i b l e   e n v e l o p e   d i s p o s e d   w i t h i n   s a i d   c o n t a i n e r ,   s a i d  

d i s p e n s i b l e   med ium  d i s p o s e d   e x t e r n a l l y   of   s a i d   e n v e l o p e ,  

a  f i r s t   c o m p o n e n t   of  a  t w o - c o m p o n e n t   gas  g e n e r a t i n g   c o m -  

p o s i t i o n   d i s p o s e d   w i t h i n   s a i d   e n v e l o p e ,   and  a  p a i r   o f  



s h e e t s   p e r m a n e n t l y   a t t a c h e d   on  t h e i r   o u t e r   s u r f a c e s   to   t h e  

i n n e r   f a c i n g   s u r f a c e s   of  s a i d   e n v e l o p e   and   r e l e a s a b l y   a d -  

h e r e d   to   one  a n o t h e r ,   a t   l e a s t   o n e  o f   s a i d   s h e e t s   h a v i n g  

a  p l u r a l i t y   of   d e p r e s s i o n s   in   i t s   s u r f a c e   e a c h   c a r r y i n g   a n  

a l i q u o t   of   t h e   s e c o n d   c o m p o n e n t  o f   s a i d   c o m p o s i t i o n ,   t h e  

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

in   s a i d   d e p r e s s i o n s   and  b e i n g   a d a p t e d ,   upon   o u t w a r d   e x p a n -  

s i o n   of   s a i d   e n v e l o p e   due  to  t h e   p r e s s u r e   of   c a r b o n   d i o x i d e  

g e n e r a t e d   t h e r e i n   and  t h e   d i s p e n s i n g   o f   s a i d   medium  t h r o u g h  

s a i d   v a l v e ,   to   g r a d u a l l y   s e p a r a t e   f r o m   s a i d   f i r s t   s h e e t  

and  to   s e q u e n t i a l l y   o p e n   t h e   e n c l o s e d   d e p r e s s i o n s   t h e r e b y  

p e r m i t t i n g   s a i d   a l i q u o t s   o f   s a i d   s e c o n d   c o m p o n e n t   to   c o n -  

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

d i o x i d e   w i t h i n   s a i d  e n v e l o p e .  

8.  In  a  s e l f - p r e s s u r i n g   d i s p e n s i n g  a p p a r a t u s  - o f   t h e  

t y p e   h a v i n g   an  o u t e r   c o n t a i n e r ,   a  m a n u a l l y   a c t u a t a b l e  

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

p e n s i b l e   med ium  w i t h i n   s a i d   c o n t a i n e r   and   means   w i t h i n   s a i d  

c o n t a i n e r   f o r   p r o v i d i n g   d i s p e n s i n g   p r e s s u r e   f o r   s a i d   m e d i u m ,  

t h e   i m p r o v e m e n t   c o m p r i s i n g   a  l i q u i d   i m p e r m e a b l e   e x p a n s i b l e  

e n v e l o p e   d i s p o s e d   w i t h i n   s a i d   c o n t a i n e r ,   s a i d   d i s p e n s i b l e  

med ium  d i s p o s e d   e x t e r n a l l y   of   s a i d   e n v e l o p e ,   a  f i r s t   c o m -  

p o n e n t   of  a  t w o - c o m p o n e n t   gas   g e n e r a t i n g   c o m p o s i t i o n   d i s -  

p o s e d   w i t h i n   s a i d   e n v e l o p e ,   and  a  p a i r   of  s h e e t s   p e r m a n e n t l y  

a t t a c h e d   on  t h e i r   o u t e r   s u r f a c e s   to   t h e   i n n e r   f a c i n g   s u r -  

f a c e s   of  s a i d  e n v e l o p e  a n d   r e l e a s a b l y   a d h e r e d   to  one  a n o t h e r  

o v e r   s u b s t a n t i a l l y   t h e i r   e n t i r e   c o n t a c t i n g   s u r f a c e s ,   a t  

l e a s t   one   of  s a i d  s h e e t s   h a v i n g   a  p l u r a l i t y   of  d e p r e s s i o n s  

in  i t s   s u r f a c e   e a c h   c a r r y i n g   an  a l i q u o t   of  t h e   s e c o n d   c o m -  

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



e n c a p s u l a t i n g   t h e   s e c o n d   c o m p o n e n t   in  s a i d   d e p r e s s i o n s  

and  b e i n g   a d a p t e d ,   upon   o u t w a r d   e x p a n s i o n   of  s a i d   e n v e l o p e  

due  to  t he   p r e s s u r e   of   c a r b o n   d i o x i d e   gas  g e n e r a t e d   t h e r e -  

in  and  t h e   d i s p e n s i n g   of   s a i d   medium  t h r o u g h   s a i d   v a l v e ,  

to   g r a d u a l l y   s e p a r a t e   f rom  s a i d   f i r s t   s h e e t   and  to  s e q u e n -  

t i a l l y   open   t h e   e n c l o s e d   d e p r e s s i o n s   t h e r e b y   p e r m i t t i n g  

s a i d   a l i q u o t s   of   s a i d   s e c o n d   c o m p o n e n t   to   c o n t a c t   s a i d  

f i r s t   c o m p o n e n t   and  g e n e r a t e   a d d i t i o n a l   c a r b o n   d i o x i d e  

w i t h i n   s a i d   e n v e l o p e .  

9.  In  t h e   a p p a r a t u s   of   c l a i m   7,  s a i d   f i r s t   c o m p o n e n t  

c o m p r i s e d   of   a  c o m p o u n d   s e l e c t e d   f rom  t h e   c l a s s   c o n s i s t i n g  

of   b a r i u m   c a r b o n a t e ,   c a l c i u m   c a r b o n a t e   and  s o d i u m ' b i c a r -  

b o n a t e   and  s a i d   s e c o n d   c o m p o n e n t   b e i n g   a  w a t e r   s o l u b l e  

a c i d .  

10.  In  t h e   a p p a r a t u s   of  c l a i m   7,  s a i d   f i r s t   c o m p o n e n t  

c o m p r i s e d   of  s o d i u m   b i c a r b o n a t e   and  s a i d   s e c o n d   c o m p o n e n t  

b e i n g   a  w a t e r   s o l u b l e   c a r b o x y l i c   a c i d .  

11.  In  t h e   a p p a r a t u s   of  c l a i m   7,  s a i d   f i r s t   c o m p o n e n t  

c o m p r i s e d   of  s o d i u m   b i c a r b o n a t e   and  s a i d   s e c o n d   c o m p o n e n t  

b e i n g   c i t r i c   a c i d .  

12.  In  t h e   a p p a r a t u s   of  c l a i m   11,  s a i d   e n v e l o p e   c o m -  

p r i s e d   of   a  t h r e e   l a y e r   l a m i n a t e d   p l a s t i c ,   t h e   e x t e r n a l  

l a y e r   b e i n g   m y l a r   p o l y e s t e r   0 .5   to  3 .00   m i l s   in   t h i c k n e s s ,  

t h e   i n n e r   l a y e r   b e i n g   low  d e n s i t y   p o l y e t h y l e n e   0 .5   to   20 

m i l s   in  t h i c k n e s s ,   and  t h e   m i d d l e   l a y e r   b e i n g   s a r a n   d e p o s i t e d  

by  s p r a y i n g   a t   l e a s t   one  of   t h e   i n n e r   s u r f a c e s   of  s a i d  

m y l a r   and  p o l y e t h y l e n e   l a y e r s .  

13.  In  t h e   a p p a r a t u s   of  c l a i m   12,  t h e   s h e e t   of  s a i d  

p a i r   c a r r y i n g   s a i d   d e p r e s s i o n s   c o m p r i s e d   of  a  t w o - l a y e r  

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



p o l y e t h y l e n e   a b o u t   0 .5   to   1 0 . 0 0   m i l s   t h i c k   a t t a c h e d   t o  

s a i d   e n v e l o p e   and  an  i n n e r   l a y e r   o f   p o l y p r o p y l e n e   0 .1   t o  

8  m i l s   t h i c k .  

14.  In  t h e   a p p a r a t u s   o f   c l a i m   13,  t h e   o t h e r   s a i d  

s h e e t   o f   s a i d   p a i r   c o m p r i s e d   of  a  t h r e e   l a y e r   p l a s t i c  

s a n d w i c h   l a m i n a t i o n   h a v i n g   an  i n n e r   M y l a r   l a y e r   of   0 .3   t o  

3 . 0 0   m i l s   t h i c k n e s s ,   t h e   o t h e r   l a y e r s   of   t h e   s a n d w i c h  

h a v i n g   low  d e n s i t y   p o l y e t h y l e n e   of  0 . 3   to   10  m i l s   t h i c k  

e a c h .  

15.  In  a  s e l f - p r e s s u r i n g   d i s p e n s i n g   a p p a r a t u s   o f   t h e  

t y p e   h a v i n g   an  o u t e r   c o n t a i n e r ,   a  m a n u a l l y   a c t u a t a b l e  

a t o m i z i n g   and  d i s p e n s i n g   v a l v e   on  s a i d   c o n t a i n e r ,   a  d i s -  

p e n s i b l e   med ium  w i t h i n   s a i d   c o n t a i n e r   and  means   w i t h i n  

s a i d   c o n t a i n e r   f o r   p r o v i d i n g   d i s p e n s i n g   p r e s s u r e   f o r   s a i d  

m e d i u m ,   t h e   i m p r o v e m e n t   c o m p r i s i n g   a  l i q u i d   i m p e r m e a b l e  

e x p a n s i b l e   e n v e l o p e   d i s p o s e d   w i t h i n   s a i d   c o n t a i n e r ,   s a i d  

d i s p e n s i b l e   med ium  d i s p o s e d   e x t e r n a l l y   o f   s a i d   e n v e l o p e ,  

a  f i r s t   c o m p o n e n t   of   a  t w o - c o m p o n e n t   gas   g e n e r a t i n g   c o m -  

p o s i t i o n   d i s p o s e d   w i t h i n   s a i d   e n v e l o p e ,   and  an  e n f o l d m e n t  

of   two  s h e e t s   p e r m a n e n t l y   a d h e r e d   on  t h e i r   o u t e r   s u r f a c e s  

to   t h e   i n n e r   f a c i n g   s u r f a c e s   of   s a i d   e n v e l o p e   and  r e l e a s -  

a b l y   a d h e r e d   to   one  a n o t h e r ,   a t   l e a s t   one  of  s a i d   s h e e t s  

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

c a r r y i n g   an  a l i q u o t   of   t h e   s e c o n d   c o m p o n e n t   of  s a i d   c o m -  

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

s e c o n d   c o m p o n e n t   in  s a i d   d e p r e s s i o n s   and  b e i n g   a d a p t e d ,  

upon  o u t w a r d   e x p a n s i o n   of  s a i d   e n v e l o p e   due  to   t h e   p r e s s u r e  

of  c a r b o n   d i o x i d e   g e n e r a t e d   t h e r e i n   and  t h e   d i s p e n s i n g   o f  

s a i d   med ium  t h r o u g h   s a i d   v a l v e ,   to   g r a d u a l l y   s e p a r a t e   f r o m  

s a i d   f i r s t   s h e e t   and  to   s e q u e n t i a l l y   open   t h e   e n c l o s e d  



d e p r e s s i o n s   t h e r e b y   p e r m i t t i n g   s a i d   a l i q u o t s   of   s a i d  

s e c o n d   c o m p o n e n t   to  c o n t a c t   s a i d   f i r s t   c o m p o n e n t   a n d  

g e n e r a t e   a d d i t i o n a l   c a r b o n   d i o x i d e   w i t h i n   s a i d   e n v e l o p e .  

16.  In  a  s e l f - p r e s s u r i n g   d i s p e n s i n g   a p p a r a t u s   o f  

t h e   t y p e   h a v i n g   an  o u t e r   c o n t a i n e r ,   a  m a n u a l l y   a c t u a t a b l e  

a t o m i z i n g   and  d i s p e n s i n g   v a l v e   on  s a i d   c o n t a i n e r ,   a  l i q u i d  

medium  w i t h i n   s a i d   c o n t a i n e r   to   be  d i s p e n s e d ,   and  m e a n s  

w i t h i n   s a i d   c o n t a i n e r   f o r   p r o v i d i n g   d i s p e n s i n g   p r e s s u r e  

f o r   s a i d   med ium,   t h e   i m p r o v e m e n t   c o m p r i s i n g   a  l i q u i d   i m -  

p e r m e a b l e   e x p a n s i b l e   e n v e l o p e   d i s p o s e d   w i t h i n   s a i d   c o n -  

t a i n e r ,   s a i d   l i q u i d   medium  d i s p o s e d   e x t e r n a l l y   of   s a i d  

e n v e l o p e ,   a  f i r s t   c o m p o n e n t   of   a  t w o - c o m p o n e n t   c a r b o n  

d i o x i d e   g e n e r a t i n g   c o m p o s i t i o n   d i s p o s e d   w i t h i n   s a i d  

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

p e r m a n e n t l y   a d h e r e d   on  t h e i r   o u t e r   s u r f a c e s   to   t h e   i n n e r  

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

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

one  a n o t h e r ,   a t   l e a s t   one  of   s a i d   s h e e t s   h a v i n g   a  p l u r a l i t y  

of  c u p - s h a p e d   d e p r e s s i o n s   in  i t s   s u r f a c e   a t   l o n g i t u d i n a l l y  

s p a c e d   p o s i t i o n s   e a c h   c a r r y i n g   an  a l i q u o t   of  t h e   s e c o n d   c o m -  

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

e n c a p s u l a t i n g   t h e   s e c o n d   c o m p o n e n t   in  s a i d   d e p r e s s i o n s   a n d  

b e i n g   a d a p t e d ,   upon  o u t w a r d   e x p a n s i o n   of  s a i d   e n v e l o p e   d u e  

to  t he   p r e s s u r e   of   c a r b o n   d i o x i d e   g e n e r a t e d   t h e r e i n   a n d  

t h e   d i s p e n s i n g   of   s a i d   medium  t h r o u g h   s a i d   v a l v e ,   t o  

g r a d u a l l y   s e p a r a t e   f rom  s a i d   f i r s t   s h e e t   and  to   s e q u e n t i a l l y  

o p e n  t h e   e n c l o s e d   cups   t h e r e b y   p e r m i t t i n g   s a i d   a l i q u o t s   o f  

s a i d   s e c o n d   c o m p o n e n t   to  c o n t a c t   s a i d   f i r s t   c o m p o n e n t   a n d  

g e n e r a t e   a d d i t i o n a l   c a r b o n   d i o x i d e   w i t h i n   s a i d   e n v e l o p e .  

17.  In  a  s e l f - p r e s s u r i n g   d i s p e n s i n g   a p p a r a t u s   of  t h e  



t y p e   h a v i n g   an  o u t e r   c o n t a i n e r ,   a  m a n u a l l y   a c t u a t a b l e  

a t o m i z i n g   and  d i s p e n s i n g   v a l v e   on  s a i d   c o n t a i n e r ,   a  l i q u i d  

medium  w i t h i n   s a i d   c o n t a i n e r   to   be  d i s p e n s e d ,   and  m e a n s  

w i t h i n   s a i d   c o n t a i n e r   f o r   p r o v i d i n g   d i s p e n s i n g   p r e s s u r e  

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

p e r m e a b l e   e x p a n s i b l e   e n v e l o p e   d i s p o s e d  w i t h i n   s a i d   c o n -  

t a i n e r ,   s a i d   l i q u i d   medium  d i s p o s e d   e x t e r n a l l y   of   s a i d  

e n v e l o p e ,   a  f i r s t   c o m p o n e n t   of  a  t w o - c o m p o n e n t   c a r b o n  

d i o x i d e   g e n e r a t i n g   c o m p o s i t i o n   d i s p o s e d   w i t h i n   s a i d   e n v e -  

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

p e r m a n e n t l y   a d h e r e d   on  t h e i r   o u t e r   s u r f a c e s   to   t h e   i n n e r  

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

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

a n o t h e r ,   a t   l e a s t   one  of  s a i d   s h e e t s   h a v i n g   a  p l u r a l i t y   o f  

c u p - s h a p e d   d e p r e s s i o n s   in   i t s   s u r f a c e   a t   l o n g i t u d i n a l l y  

s p a c e d   p o s i t i o n s   e a c h   c a r r y i n g   an  a l i q u o t   of  t h e   s e c o n d  

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

a n d  e n c a p s u l a t i n g   t h e   s e c o n d   c o m p o n e n t   in   s a i d   d e p r e s s i o n s  

and  b e i n g   a d a p t e d ,   upon  o u t w a r d   e x p a n s i o n   of  s a i d   e n v e l o p e  

due  to   t h e   p r e s s u r e   of  c a r b o n   d i o x i d e   g e n e r a t e d  t h e r e i n   a n d  

t h e   d i s p e n s i n g   of   s a i d   medium  t h r o u g h   s a i d   v a l v e ,   to   g r a d u a l l y  

s e p a r a t e   f r o m   s a i d   f i r s t   s h e e t   and  to   s e q u e n t i a l l y   o p e n   t h e  

e n c l o s e d   c u p s   t h e r e b y   p e r m i t t i n g   s a i d   a l i q u o t s   of   s a i d  

s e c o n d   c o m p o n e n t   to   c o n t a c t   s a i d   f i r s t   c o m p o n e n t   and  g e n e r a t e  

a d d i t i o n a l   c a r b o n   d i o x i d e   w i t h i n   s a i d   e n v e l o p e .  

18.  In  t h e   a p p a r a t u s   of  c l a i m   16,  s a i d   f i r s t   c o m -  

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

p o n e n t   b e i n g   c i t r i c   a c i d   s o l u t i o n ,   and  s a i d   a p p a r a t u s   i n -  

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

s o d i u m   b i c a r b o n a t e   f o r   i n t r o d u c i n g   s a i d   s o d i u m   b i c a r b o n a t e  



in to   said  c i t r i c   ac id   s o l u t i o n   to  i n i t i a t e  t h e   g e n e r a t i o n   o f .  c a r b o n  d i o x i d e  

gas   w i t h i n   s a i d   e n v e l o p e   a f t e r   a  p r e d e t e r m i n e d   t i m e  

d e l a y .  

19:  E x p u l s i o n   means  f o r   d e v e l o p i n g   and  m a i n t a i n i n g  

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

t a i n e r   f o r   a  p r o d u c t   b e i n g   d i s p e n s e d   f rom  s a i d   c o n t a i n e r ,  

s a i d   means   c o m p r i s i n g   an  e n c l o s e d ,   f l u i d   i m p e r m e a b l e   f l e x i b l e  

p o u c h   a d a p t e d   to   be  d i s p o s e d   w i t h i n   s a i d   c o n t a i n e r   a n d  

h a v i n g   a  p a i r   of   f a c i n g   w a l l   m e m b e r s ,   a  p l u r a l i t y   o f  

p o c k e t   members   d i s p o s e d   w i t h i n   s a i d   p o u c h   in  s p a c e d   r e -  

l a t i o n   to   one  a n o t h e r   and  e a c h   a f f i x e d   to   t h e   i n t e r i o r   o f  

a  r e s p e c t i v e   one  of  s a i d   w a l l   m e m b e r s ,   a  c l o s u r e   member   f o r  

e a c h   p o c k e t   member   a s s o c i a t e d   w i t h   t h e   i n t e r i o r   of  t h e  

o t h e r   s a i d   w a l l   member   and  r e l e a s a b l y   e n c l o s i n g   s a i d   p o c k e t  

member ,   a  f i r s t   c o m p o n e n t   of  a  t w o - c o m p o n e n t   gas  g e n e r a -  

t i o n   m i x t u r e   d i s p o s e d   w i t h i n   e a c h   p o c k e t   member ,   t h e   s e c o n d  

c o m p o n e n t   of  s a i d   t w o - c o m p o n e n t   gas   g e n e r a t i o n   m i x t u r e   d i s -  

p o s e d   w i t h i n   s a i d   pouch   and  e x t e r n a l l y   of  s a i d   e n c l o s e d  

p o c k e t   m e m b e r s ,   s t a r t i n g   d e l a y   means   c a r r y i n g   a  p o r t i o n   o f  

s a i d   f i r s t   c o m p o n e n t   and  d i s p o s e d   w i t h i n   s a i d   pouch   i n  

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

g e n e r a t i o n   of  gas  a f t e r   a  p r e s c r i b e d   p e r i o d   of  t i m e ,   s a i d  

p o c k e t   members   b e i n g   s e q u e n t i a l l y   s e v e r a b l e   f rom  i t s   c l o -  

s u r e   member  to  empty   i t s   c o n t e n t s   i n t o   a d m i x t u r e   w i t h   s a i d  

s e c o n d   c o m p o n e n t   to  g e n e r a t e   more  gas  as  s a i d   pouch   e x p a n d s .  

20.  E x p u l s i o n   means  f o r   d e v e l o p i n g   and  m a i n t a i n i n g  

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

t a i n e r   f o r   a  p r o d u c t   b e i n g   d i s p e n s e d   f rom  t h e   c o n t a i n e r ,  

s a i d   means  c o m p r i s i n g   an  e n c l o s e d ,   f l u i d   i m p e r m e a b l e  

f l e x i b l e   p o u c h   a d a p t e d   to  be  d i s p o s e d   w i t h i n   s a i d   c o n t a i n e r  

and  h a v i n g   a  p a i r   of  f a c i n g   w a l l   m e m b e r s ,   a  p l u r a l i t y   o f  



p o c k e t   m e m b e r s   d i s p o s e d   w i t h i n   s a i d   p o u c h   in   s p a c e d   r e -  

l a t i o n   t o   one  a n o t h e r   and   a f f i x e d   to   t h e   i n t e r i o r   o f   a  

f i r s t   o f   s a i d   w a l l   m e m b e r s ,   a  common  c l o s u r e   member   a s s o -  

c i a t e d   w i t h   t h e   i n t e r i o r   of   t h e   o t h e r   s a i d   w a l l   m e m b e r  

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

f i r s t   c o m p o n e n t   of  a  t w o - c o m p o n e n t   gas  g e n e r a t i o n   m i x t u r e  

d i s p o s e d   w i t h i n   e a c h  p o c k e t   m e m b e r ,   t h e   s e c o n d   c o m p o n e n t  

of   s a i d   t w o - c o m p o n e n t   gas   g e n e r a t i o n   m i x t u r e   d i s p o s e d  

w i t h i n   s a i d   p o u c h   and  e x t e r n a l l y   of   s a i d   e n c l o s e d   p o c k e t  

m e m b e r s ,   s t a r t i n g   d e l a y   means   c a r r y i n g   a  p o r t i o n   o f  s a i d  

f i r s t   c o m p o n e n t   and  d i s p o s e d   w i t h i n   s a i d   p o u c h   i n   c o n t a c t  

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

t i o n   o f   gas   a f t e r   a  p r e s c r i b e d   p e r i o d   of   t i m e ,   s a i d   p o c k e t  

m e m b e r s  b e i n g   s e q u e n t i a l l y   s e v e r a b l e   f r o m   s a i d   c l o s u r e  

member   t o   e m p t y   i t s   c o n t e n t s   i n t o   a d m i x t u r e   w i t h   s a i d   s e c o n d  

c o m p o n e n t   to   g e n e r a t e   more   g a s  a s   s a i d  p o u c h   e x p a n d s .  

21 .   E x p u l s i o n   means   f o r   d e v e l o p i n g   and  m a i n t a i n i n g  

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

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

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

p e r m e a b l e   f l e x i b l e   p o u c h   a d a p t e d   t o   be  d i s p o s e d   w i t h i n  

s a i d   d i s p e n s e r ,   and  h a v i n g   a  p a i r   of   f a c i n g   w a l l   m e m b e r s ,  

a  p l u r a l i t y   of   p o c k e t   m e m b e r s   d i s p o s e d   w i t h i n  s a i d   p o u c h  

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

a l l y   o f   s a i d   p o u c h  a n d   a f f i x e d   to   t h e   i n t e r i o r   of   a  f i r s t  

of   s a i d   w a l l   m e m b e r s ,   a  common  c l o s u r e   member   a s s o c i a t e d  

w i t h   t h e   i n t e r i o r   of   t h e   o t h e r   s a i d   w a l l   member   and  r e -  

l e a s a b l y   e n c l o s i n g   e a c h   o f   s a i d   p o c k e t   m e m b e r s ,   a  f i r s t  

c o m p o n e n t   of  a  t w o - c o m p o n e n t   gas   g e n e r a t i o n   m i x t u r e   d i s -  

p o s e d   w i t h i n   e a c h   p o c k e t   m e m b e r ,   t h e   s e c o n d   c o m p o n e n t   o f  



s a i d   t w o - c o m p o n e n t   gas   g e n e r a t i o n   m i x t u r e   d i s p o s e d   w i t h i n  

s a i d   p o u c h   and  e x t e r n a l l y   of  s a i d   e n c l o s e d   p o c k e t   m e m b e r s ,  

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

p o s e d   w i t h i n   s a i d   p o u c h   in  c o n t a c t   w i t h   s a i d   s e c o n d   c o m -  

p o n e n t   f o r   c a u s i n g   t h e   i n i t i a l   g e n e r a t i o n   of  gas  a f t e r   a  

p r e s c r i b e d   p e r i o d   of  t i m e ,   s a i d   p o c k e t   member s   b e i n g   s e -  

q u e n t i a l l y   s e v e r a b l e   f rom  s a i d   c l o s u r e   member   to   e m p t y  

t h e i r   c o n t e n t s   i n t o   a d m i x t u r e   w i t h   s a i d   s e c o n d   c o m p o n e n t  

to   g e n e r a t e   more  gas   as  s a i d   pouch   e x p a n d s .  

22.  In  t h e   a p p a r a t u s   of  c l a i m   19,  s a i d   p o u c h   c o m -  

p r i s e d   of  l a m i n a t e d   p l a s t i c   f i l m   h a v i n g   an  i n t e r i o r   l a y e r  

of  low  d e n s i t y   p o l y e t h y l e n e ,   s a i d   p o c k e t   member s   c o m p r i s e d  

of  l a m i n a t e d   p l a s t i c   f i l m   h a v i n g   an  e x t e r i o r   l a y e r   of  l o w  

d e n s i t y   p o l y e t h y l e n e   f rom  a b o u t   0 .5   to  a b o u t   20  m i l s   t h i c k  

and  an  i n t e r i o r   l a y e r   of  p o l y p r o p y l e n e   f rom  a b o u t   0 .1   t o  

a b o u t   1 0 . 0 0   m i l s   t h i c k ,   and  s a i d   p o l y e t h y l e n e   l a y e r s   o f  

s a i d   p o u c h   and  s a i d   p o c k e t   members   b e i n g   p e r m a n e n t l y   h e a t  

s e a l e d   t o g e t h e r .  

23.  In  t h e   a p p a r a t u s   of  c l a i m   22,  e a c h   s a i d   c l o s u r e  

member   h a v i n g   a t   l e a s t   one  s u r f a c e   c o m p r i s e d   of  low  d e n s i t y  

p o l y e t h y l e n e   of  f rom  a b o u t   0 .1   to   20  m i l s   t h i c k   and  b e i n g  

p e r m a n e n t l y   a d h e r e d   to   t h e   i n t e r i o r   of  i t s   a s s o c i a t e d   w a l l  

member   a t   t h a t   s u r f a c e .  

24.  In  t he   a p p a r a t u s   of  c l a i m   23,  e a c h   s a i d   p o c k e t  

member   and  i t s   c l o s u r e   member  b e i n g   r e l e a s a b l y   h e a t   s e a l e d  

t o g e t h e r .  
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