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A  pressure  fluid  dispenser  and  method  of  making  the  same. 
In  a  dispenser  of  the  kind  used  for  dispensing  a  fluid  by 

applying  pressure  on  a  container,  a  bag  assembly  is 
provided  with  a  tubular  pleated  bag,  a  ribbed  coating  being 
formed  over  the  bag  by  dipping.  After  the  bag  is  filled  to 
capacity  with  a  fluid,  pressure  is  maintained  on  the  bag  by  an 
energy  tube.  As  the  fluid  from  the  bag  is  selectively 
discharged  causing  the  bag  to  collapse,  the  bag  folds  along 
the  pleats  under  the  influence  of  the  coating  until  substantial- 
ly  all  of  the  fluid  has  been  removed. 

The  assembly  is  made  by  forming  the  bag  into  a  pleated 
shape  and  then  dipping  the  bag  into  a  suitable  material  to 
form  a  coating  with  beads.  After  the  coating  dries  the  bag  is 
inserted  into  the  energy  tube. 





1.  F i e l d   of  I n v e n t i o n  

T h i s   i n v e n t i o n   r e l a t e s   to   a  f l u i d   d i s p e n s e r   of   t h e   k i n d  

w h i c h   has   an  o u t s i d e   c a s i n g ,   an  i n n e r   f l e x i b l e   f l u i d  

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

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

2.  D e s c r i p t i o n   of  t he   P r i o r   A r t  

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

when  t h e   f l u i d   i s   to  be  e x p e l l e d   have   v a r i o u s   u s e s .  

R e c e n t l y   i n t e r e s t   in  t h e s e   t y p e s   of  d i s p e n s e r s   has   i n c r e a s e d  

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

t h e   a e r o s o l   d i s p e n s e r s   w h i c h   make  u se   of  a  p r e s s u r i z e d  

f l u o r o c a r b o n   gas   as  a  p r o p e l l a n t   and  w h i c h   h a v e   b e c o m e  

e n v i r o n m e n t a l l y   u n a c c e p t a b l e .  

In  t h e   m o s t   common  of  p r i o r   a r t   c o n t a i n e r s   t h e   w a l l s   o f  

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

c o n t e n t s .  

In  a  more   c o m p l e x   p r i o r   a r t   d i s p e n s e r ,   t h e   f l e x i b l e  

c o n t a i n e r   i s   d i s p o s e d   w i t h i n   a  r i g i d   c a s i n g .   Means  a r e  

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

t h e   c o n t a i n e r   w a l l s   and  t h e   f l u i d   t h e r e i n .   A  v a l v e   i s  

p r o v i d e d   on  t h e   mou th   of  t h e   c o n t a i n e r   w h i c h   is  a c t i v a t e d  

w h e n e v e r   a  f l u i d   is   to  be  d i s p e n s e d .   The  e x p e l l i n g   f o r c e   i s  

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

c o n t a i n e r .  

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

of   a  c o n t a i n e r   a r e   r e m o v a b l e ,   t h e   c o n t a i n e r   m u s t   h a v e   a  



s h a p e   w h i c h   makes   i t   p o s s i b l e   to   c o l l a p s e   t h e   c o n t a i n e r  

c o m p l e t e l y ,   i . e .   w i t h   s u b s t a n t i a l l y   no  i n t e r n a l   s p a c e   l e f t .  

I n i t i a l l y   b a g s   w e r e   p r o v i d e d   w h i c h   w e r e   r a d i a l l y   f o l d a b l e   s o  

t h a t   in  t h e i r   c o l l a p s e d   s t a t e   t h e y   f o r m e d   a  d i s c .   H o w e v e r  

t h e   d i s c   s t i l l   had  a  r e l a t i v e l y   l a r g e   d i a m e t e r   a n d  

i n h e r e n t l y   some  r e s i d u e   a l w a y s   r e m a i n e d   i n s i d e   i t .   An 

a l t e r n a t e   m e t h o d   c o n s i s t e d   of   u s i n g   an  e l o n g a t e d   bag  w i t h   a n  

open   end  a t t a c h e d   to   a  d i s p e n s i n g   v a l v e ,   a  c l o s e d   e n d ,   and  a  

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

so  as  to   d i v i d e   t h e   w a l l s   i n t o   s e c t i o n s   w h i c h   can  f o l d   in  o n  

e a c h   o t h e r   t w o - b y - t w o .   W h i l e   t h i s   a r r a n g e m e n t   w a s  

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

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

f o l d e d   or   c o l l a p s e d   c o u l d   n o t   be  p r e c i s e l y   c o n t r o l l e d   s o  

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

a l l   t h e   c o n t e n t s   of   t h e   bag  to  be  d i s p e n s e d .  

In  t h e   U n i t e d   S t a t e s   P a t e n t   No.  4 , 3 8 7 , 8 3 3   i s s u e d   J u n e  

14,  1 9 8 3 ,   and  i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e   I  d i s c l o s e d   a  

d i s p e n s e r   in  w h i c h   an  e x t r a   s l e e v e   i s   p r o v i d e d   to   k e e p   t h e  

e n e r g y   s l e e v e   f r o m   s l i p p i n g   in  t h e   a x i a l   d i r e c t i o n .   T h e  

s l e e v e   i s   made  of  a  woven   m a t e r i a l   in   s u c h   a  m a n n e r   t h a t   i t  

can   e x p a n d   and  q o n t r a c t   r a d i a l l y   b u t   n o t   a x i a l l y .   H o w e v e r  

t h e   s l e e v e   d i d   n o t   c o n t r o l   in  t he   m a n n e r   in  w h i c h   t h e  

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

O b j e c t i v e s   and  Summary   of   I n v e n t i o n  

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

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

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

a l l   t h e   f l u i d   d i s p o s e d   w i t h i n   t h e   bag  has   b e e n   e x p e l l e d .  



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

r e l a t i v e l y   i n e x p e n s i v e .  

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

s a i d   d i s p e n s e r .  

O t h e r   o b j e c t i v e s   and  a d v a n t a g e s ' o f   t he   i n v e n t i o n   s h a l l  

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

i n v e n t i o n .   A c c o r d i n g   to  t h i s   i n v e n t i o n ,   a  f l u i d   d i s p e n s e r  

c o m p r i s e s   a  t u b u l a r   bag  made  of  a  f l e x i b l e ,   s u b s t a n t i a l l y  

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

d i s p e n s e d ,   s a i d   bag  h a v i n g   a  m o u t h   a d a p t e d   to  be  s e c u r e d   t o  

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

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

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

e x p a n d e d   r a d i a l l y   o u t w a r d   as  s a i d   bag  i s   f i l l e d   w i t h   a  

p r e s s u r i z e d   f l u i d   so  as  to  p r o v i d e   s u f f i c i e n t   e x t e r n a l  

p r e s s u r e   on  s a i d   bag   to   e j e c t   s a i d   p r e s s u r i z e d   f l u i d   w h e n  

s a i d   v a l v e   m e c h a n i s m   is   s e l e c t i v e l y   a c t u a t e d .   The  p l e a t e d  

bag  is   p r o v i d e d   w i t h   a  c o a t i n g   by  s u i t a b l e   means   s u c h   as  b y  

d i p p i n g   i n t o   a  s u i t a b l e   l a t e x   so  t h a t   a  t h i n ,   e v e n   c o a t i n g  

is   f o r m e d   t h e r e o n   e x c e p t   f o r   t h e   p l e a t   v a l l e y s   w h e r e  

a d j a c e n t   w a l l s   a r e   b r i d g e d   by  a  b e a d .  

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

F i q u r e   1  shows  a  bag  a s s e m b l y   i n s e r t e d   in  an  e n c l o s u r e ;  

F i g u r e   2  shows  t h e   f l e x i b l e   bag  p r o d u c e d   by  m o l d i n g ;  

F i g u r e   3  shows  a  b o t t o m   v i e w   of  t h e   bag  a f t e r   m o l d i n g ;  

F i g u r e   4  shows  t h e   bag  of  F i g u r e   3  a f t e r   i t   has   b e e n  

p l e a t e d ;  

F i g u r e   5  s h o w s   a  b o t t o m   v i e w   of   F i g u r e   4 ;  

F i g u r e   6  shows  a  p a r t i a l   s e c t i o n a l   v i e w   of   t he   bag  w i t h  



t he   c o a t i n g   p r o v i d e d   on  the   b a g ;  

F i g u r e   7  shows   the   bag  a s s e m b l y   a c c o r d i n g   to  t h i s  

i n v e n t i o n ;  

F i g u r e   8  shows   a  s e c t i o n a l   v i e w   t a k e n   a l o n g   l i n e   8-8  o f  

F i g u r e   7  of  a  bag  a s s e m b l y   w i t h   a  1 .9   gm  c o a t i n g   a f t e r   t h e  

bag  has   b e e n   r e f o l d e d ;  

F i g u r e   9  shows   a  s e c t i o n a l   v i e w   t a k e n   a l o n g   l i n e   8-8  o f  

F i g u r e   7  of  a  bag   a s s e m b l y   w i t h   a  5gm  c o a t i n g ;   a n d  

F i g u r e   10  shows   a  s e c t i o n a l   v i e w   t a k e n   a l o n g   l i n e   8 - 8  

of  F i g u r e   7  of   a  bag  a s s e m b l y   w i t h o u t   a  c o a t i n g .  

D e s c r i p t i o n   of   t h e   P r e f e r r e d   E m b o d i m e n t s  

In  t h e   f o l l o w i n g   d e s c r i p t i o n   any  r e f e r e n c e   to   e i t h e r  

o r i e n t a t i o n   or  d i r e c t i o n   i s   i n t e n d e d   f o r   t h e   p u r p o s e   o f  

i l l u s t r a t i o n   and  i s   n o t   to  be  i n t e r p r e t e d   as  a  l i m i t a t i o n   o f  

t h e   i n v e n t i o n .  

A  d i s p e n s e r   w i t h   a  p r e s s u r i z e d   or   b a r r i e r   bag  c o m p r i s e s  

a  bag  a s s e m b l y   10  ( s e e   F i g u r e   1)  w h i c h   i s   t y p i c a l l y   i n s e r t e d  

in  an  e n c l o s u r e   11.  The  a s s e m b l y   c c m p r i s e s   a  t u b u l a r   bag  12 

w i t h   a  c l o s e d   b o t t o m   end  14  and  a  m o u t h   16.  A  m e t a l   cap  18 

is   f i t t e d   o v e r   t h e   mou th   16.  The  cap   h a s   a  c e n t r a l   o r i f i c e  

20  c o m m u n i c a t i n g   w i t h   t he   i n t e r i o r   of   t h e   c a p .   I n s i d e   t h e  

m o u t h   and  c o n c e n t r i c   t h e r e w i t h   i s   a  v a l v e   a s s e m b l y   22  

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

bag  when  a c t i v a t e d   t h r o u g h   o r i f i c e   20.  Such   a  v a l v e   i s  

d e s c r i b e d   in  t h e   a b o v e - m e n t i o n e d   p a t e n t   No.  4 , 3 8 7 , 8 3 3 .  

A f t e r   t h e   bag   a s s e m b l y   is   i n s e r t e d   in  t h e   e n c l o s u r e   11  a n  

a c t u a t o r   23  i s   m o u n t e d   on  t o p .   The  a c t u a t o r   has   a  h o l l o w  

s t e m   25  w h i c h   e x t e n d s   t h r o u g h   20  and  r e l e a s e s   t h e   f l u i d   w h e n  



t he   a c t i v a t o r   is   p r e s s e d   d o w n w a r d .  

The  bag  is   s u r r o u n d e d   by  a  r e l a t i v e l y   t h i n   a n d  

r e s i l i e n t   c o a t i n g , 2 4   w h i c h   c o n f o r m s   to  t he   s h a p e   of  t h e   b a g .  

The  c o a t i n g   is   d e s c r i b e d   more   f u l l y   b e l o w .   The  c o a t e d   b a g  

i s   d i s p o s e d   w i t h i n   an  e l a s t o m e r i c   member   26  w h i c h   i s  

c o m m o n l y   d e s c r i b e d   as  an  e n e r g y   t u b e .   The  member  26  i s  

e s s e n t i a l l y   c o e x t e n s i v e   w i t h   bag  1 2 .  

In  o r d e r   to  o b t a i n   t h e   n e c e s s a r y   s h a p e   t he   bag  i s   f i r s t  

f o r m e d   i n t o   t h e   s h a p e   of   a  b o t t l e   as  shown  in  F i g u r e   2 .  

P r e f e r a b l y   t h e   bag  is   made  of   a  f l e x i b l e   bu t   s u b s t a n t i a l l y  

n o n r e s i l i e n t   m a t e r i a l   w h i c h   i s   r e l a t i v e l y   i n e r t   so  t h a t   i t  

w i l l   n o t   i m p a r t   any  t a s t e   or  s m e l l   to   i t s   c o n t e n t s .   F o r  

e x a m p l e   t he   bag  may  be  made  o u t   of   a  p l a s t i c   m a t e r i a l   s u c h  

as  n y l o n ,   p o l y p r o p y l e n e ,   p o l y e s t e r   or   SARANEX.  The  m a t e r i a l  

may  be  f o r m e d   i n t o   t h e   s h a p e   shown  in  F i g u r e   2  by  b l o w  

m o l d i n g   or  s i m i l a r   w e l l - k n o w n   m e t h o d s   in  t he   a r t .  

Nex t   t he   b o t t l e   s h a p e d   bag  is   p l e a t e d   i n t o   t h e   s h a p e  

shown  in  F i g u r e s   4  and  5.  In  t h i s   fo rm  the   bag  has   a  

p l u r a l i t y   of  l o n g i t u d i n a l   or  a x i a l   p l e a t s   d e f i n e d   by  c r e s t s  

28  s e p a r a t e d   by  t r o u g h s   or   v a l l e y s   30.  S i n c e   t h e   bag  i s  

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

32  of   e a c h   p l e a t   28  e s s e n t i a l l y   c o n t a c t   or  f o l d   o v e r   e a c h  

o t h e r .   When  t h e   bag  i s   c o m p r e s s e d   or  f o l d e d   in  t h i s   m a n n e r  

t h e   o n l v   e m p t y   s p a c e   l e f t   in  t he   bag  i s   a  r e l a t i v e l y   n a r r o w  

t u b e   34  d e f i n e d   by  t r o u g h s   3 0 .  

The  p r e s e n t   i n v e n t o r   has   f o u n d   t h a t   t he   p l e a t e d   bag  c a n  

be  p r o g r a m m e d   or  c o n s t r a i n e d   to  r e - f o l d   in  a  v e r y   p r e c i s e  

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

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



P r e f e r a b l y   a  r u b b e r   l a t e x   c o a t i n g   i s   a p p l i e d   to  t he   e x t e r i o r  

s u r f a c e   of   t h e   b a g .   The  l a t e x   i s   c h o s e n   so  t h a t   when  i t   i s  

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

on  t h e   bag   w i t h   a  bead   or  r i b   b e i n g   g e n e r a t e d   to  f i l l   t h e  

b o t t o m   of   t h e   p l e a t   v a l l e y s   30,  as  shown  a t   36  on  F i g u r e   6 .  

The  s i z e   of   t h e   b e a d   d e p e n d s   on  t h e   d e n s i t y   and  v i s c o s i t y   o f  

t h e   l a t e x .  

S e v e r a l   d i f f e r e n t   r u b b e r - l i k e   l a t e x   m a t e r i a l   h ave   b e e n  

t r i e d   and  i t   has   b e e n   f o u n d   t h a t   p r e - v u l c a n i z e d   r u b b e r   or   a  

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

L a t e x   f o r m u l a t i o n s   s i m i l a r   to   t h o s e   u s e d   f o r   m a k i n g  

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

g l o v e s ,   e t c .   a r e   s u i t a b l e .   Some  c h a n g e   in  s o l i d s   c o n t e n t  

a n d / o r   v i s c o s i t y   may  be  r e q u i r e d   b u t   t h e s e   t e c h n i q u e s   a r e  

w e l l   known  to   t h o s e   in  t h i s   i n d u s t r y .  

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

r u b b e r ,   f i l l e r   e t c .   a t   room  t e m p e r a t u r e . T h e   bag  s h a p e d   a s  

shown  in  F i g u r e   4  is   d i p p e d   i n t o   t h e   b a t h   and  r e m o v e d .  

A f t e r   t h e   e x c e s s   l a t e x   d r a i n s   o f f ,   t h e   c o a t e d   b a g s   a r e  

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

r i n s i n g   and  t h e n   a r e   h e a t e d   i n  a n   o v e n ,   a t   t h e   m a x i m u m  

t e m p e r a t u r e   w h i c h   w i l l   n o t   a f f e c t   t h e   c o n t a i n e r ,   to   d r i v e  

o f f   t h e   w a t e r   and  to  form  a  s o l i d   c o n t i n u o u s   e l a s t i c   s u r f a c e  

c o a t i n g   on  t h e   b a g .   The  c o a t i n g   so  f o r m e d   has   s u f f i c i e n t  

a d h e s i o n   to   t h e   bag  to  w i t h s t a n d   f u r t h e r   h a n d l i n g .  

The  bag  is   now  r e a d y   f o r   t h e   f i n a l   a s s e m b l y .   The  v a l v e  

a s s e m b l y   22  and  cap   20  a r e   f i t t e d   o v e r   m o u t h   16  of  t he   b a g .  

The  e l a s t o m e r i c   member   26  i s   t h e n   e x p a n d e d   and  p u l l e d   o v e r  

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



i n n e r   d i a m e t e r   of  member   26  is  s m a l l e r   t h a n   t h e   o u t e r  

d i a m e t e r   of   t h e   c o a t e d   bag  shown  in  F i g u r e   4  so  t h a t   t h e  

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

l a t e r   o p e r a t i o n   a  vacuum  may  be  a p p l i e d   to  t h e   b o t t l e   t o  

d r a w   in  t he   p l e a t s   t h e r e b y   m a k i n g   t h e   a s s e m b l y   e a s i e r .  

As  p r e v i o u s l y   d e s c r i b e d ,   a  f l u i d   i s   fed   u n d e r   p r e s s u r e  

i n t o   t he   bag  f o r c i n g   i t   to  e x p a n d   s u b s t a n t i a l l y   i n t o   t h e  

s h a p e   of  F i g u r e   2.  Member  26  a l s o   e x p a n d s .   The  e l a s t o m e r i c  

member   26  a p p l i e s   s u f f i c i e n t   f o r c e   in  t h e   bag  to  keep   i t  

p r e s s u r i z e d   a f t e r   i t   ( t h e   bag)   has   b e e n   d i s c o n n e c t e d   f r o m  

t h e   p r e s s u r i z e d   f l u i d   s o u r c e .   Thus  t h e   f l u i d   may  b e  

d i s p e n s e d   by  a c t i v a t i n g   t h e   v a l v e   a s s e m b l y   22.  As  more  a n d  

more   f l u i d   i s   w i t h d r a w n   or  e j e c t e d   f rom  t h e   b a g ,   t h e   r i b s   o r  

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

t h e   bag  to  r e g a i n   i t s   p l e a t e d   s h a p e   in  a  s m o o t h ,   o r d e r l y  

f a s h i o n   so  t h a t   e x t r a n e o u s   c r e a s e s   a r e   n o t   f o r m e d ,   u n t i l   t h e  

bag   is  r e d u c e d   to   i t s   min imum  or  c o l l a p s e d   s t a g e   a t   w h i c h  

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

r e m o v e d .  

The  e f f e c t s   of  an  e x p a n s i o n   and  c o n t r a c t i o n   c y c l e   a r e  

i l l u s t r a t e d   on  t h r e e   d i f f e r e n t   b a g s .   F i g u r e   8  shows  a  

c r o s s - s e c t i o n a l   v i e w   of  a  bag  w i t h   a  1 .9gm  n o m i n a l   d r y  

w e i g h t   l a t e x   c o a t i n g   t a k e n   a l o n g   l i n e s   8-8  of   F i g u r e   7 .  

F i g u r e s   9  and  10  show  t h e   same  v i e w   of  a  bag  w i t h   a  5gm 

n o m i n a l   d r y   w e i g h t   l a t e x   c o a t i n g   and  no  c o a t i n g  

r e s p e c t i v e l y .   T h e s e   n o m i n a l   w e i g h t s   r e f e r   to  t he   d ry   w e i g h t  

of   t he   l a t e x   f o r   a  n o m i n a l  7   f l .   oz .   c o n t a i n e r .   S m a l l e r   a n d  

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

w e i g h t s .  



A  c o m p a r i s o n   of   F i g u r e s   8  and  10  shows  t h a t   t he   b a g  

w i t h o u t   a  c o a t i n g   was  r e f o l d e d   in  a  h a p h a z a r d   m a n n e r   so  t h a t  

in  i t s   f i n a l   s t a g e   i t   s t i l l   c o n t a i n s   many  v o i d s   and  t h e  

p l e a t s   a r e   no t   d i s c e r n i b l e .   The  bag  a s s e m b l y   of  F i g u r e   8 

has   b e e n   d e f o r m e d   i n t o   an  e l l i p s e   b u t   t h e r e   a r e   l e s s   v o i d s  

t h a n   in   F i g u r e   1 0  a n d   t h e   p l e a t s   a r e   r e a d i l y   i d e n t i f i a b l e .  

F i g u r e   9  shows  t h a t   t h e   bag   h a v i n g   a  5g  l a t e x   r e f o r m s   i n t o   a  

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

a r e   f o l d e d   e v e n l y .  

Thus   f i g u r e s   8 - 1 0   show  t h e   e f f e c t i v e n e s s   of   t h e  

i n v e n t i o n   to  c o n t r o l   t h e   r e f o l d i n g   of   t h e   b a g .   In  a d d i t i o n  

t h e   c o a t i n g   has   a  r e l a t i v e l y   n o n - s l i p   s u r f a c e   so  t h a t   w h e n  

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

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

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

and  c o n t r a c t i o n .   In  p r e v i o u s   c o n f i g u r a t i o n s   s u c h   s l i p p i n g  

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

a x i a l l y   some  p o r t i o n s   of   i t   become  more  e x p a n d e d   t h a n   o t h e r  

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

s u b j e c t e d   to   u n e v e n   p r e s s u r e .   A l t h o u g h   s l i p p a g e   c o u l d   a l s o  

be  prevented by roughing  t h e   o u t e r   s u r f a c e   of   t h e   b a g ,   i t  

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

s t r e s s   in   t h e   s t r u c t u r e   of   t h e   bag  t h e r e b y   w e a k e n i n g   i t .  

T e s t s   have   shown  t h a t   a  d i s p e n s e r   b u i l t   in  a c c o r d a n c e  

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

on  a  s h e l f   f o r   a  y e a r   w i t h   a  p r e s s u r i z e d   f l u i d .   B a g s  

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

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

of   1 2 0 ° F   f o r   90  d a y s .   T h e s e   t e s t s   c o n f o r m   to  t h e   s t a n d a r d s  



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

of  120°F   f o r   90  d a y s .   T h e s e   t e s t s   c o n f o r m   to  t h e   s t a n d a r d s  

a c c e p t e d   by  t h e   i n d u s t r y .  

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

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

as  d e f i n e d   in   t h e   a p p e n d e d   c l a i m s .  



1.  A  d i s p e n s e r   f o r   d i s p e n s i n g   a  p r e s s u r i z e d   f l u i d  

c o m p r i s i n g :  

a.  an  e n c l o s u r e ;  

b.  a  bag  a s s e m b l y   h o u s e d   in  s a i d   e n c l o s u r e   and  h a v i n g :  

( i)   a  f l e x i b l e   bag  f o r   h o l d i n g   s a i d   f l u i d ;  

( i i )   v a l v e   m e a n s   m o u n t e d   on  s a i d   bag  f o r  

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

b a g ;  

( i i i )   a  f l e x i b l e   c o a t i n g   a p p l i e d   to   s a i d   b a g ;  

( iv )   an  e n e r g y   t u b e   s u b s t a n t i a l l y   e n c l o s i n g   s a i d  

bag  f o r   m a i n t a i n i n g   s a i d  

bag  p r e s s u r i z e d ;   a n d  

c.  a c t u a t o r   means   f o r   a c t i v a t i n g   s a i d   v a l v e .  

2.  The  d i s p e n s e r   of  c l a i m   1  w h e r e i n   s a i d   bag  h a s   a  p l u r a l i t y  

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

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

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

f o r c e   s a i d   bag  to  c o l l a p s e   in  a  c o n t r o l l e d   m a n n e r   as  f l u i d  

i s   e j e c t e d   t h e r e f r o m .  

3.  A  bag   f o r   a  p r e s s u r i z e d   f l u i d   d i s p e n s e r   c o m p r i s i n g :  

a.  a  t u b u l a r   f l e x i b l e   bag  h a v i n g   a  p l u r a l i t y   o f  

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

w h e r e b y   s a i d   t u b e   is   f o l d a b l e   i n t o   a  v e r y   s m a l l  

v o l u m e   and  a d a p t e d   to   e x p a n d   i t s   v o l u m e   w h e n  

p r e s s u r i z e d   f l u i d   is   i n j e c t e d   t h e r e i n ;  



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

b a g ,   s a i d   c o a t i n g   h a v i n g   an  even   t h i c k n e s s  

s u b s t a n t i a l l y   a l l   o v e r   t h e   bag  e x c e p t   a t   s a i d  

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

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

when  i t   i s   d e p r e s s u r i z e d ;   a n d  

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

f o r   k e e p i n g   s a i d   bag  p r e s s u r i z e d .  

4.  The  a s s e m b l y   of   c l a i m   3  w h e r e i n   s a i d   c o a t i n g   i s   made  of   a  

m a t e r i a l   w h i c h   h a s   s u f f i c i e n t   v i s c o s i t y   and  d e n s i t y   to   f o r m  

an  e v e n l y   t h i n   s u r f a c e   on  t h e   bag  when  s a i d   bag   i s   d i p p e d   i n  

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

5.  The  a s s e m b l y   of  c l a i m   4  w h e r e i n   s a i d   c o a t i n g   m a t e r i a l   i s  

s e l e c t e d   f rom  a  g r o u p   c o n s i s t i n g   of   p r e - v u l c a n i z e d   n a t u r a l  

r u b b e r   or   s y n t h e t i c   i s o p r e n e .  

6.  The  a s s e m b l y   of   c l a i m   4  w h e r e i n   s a i d   m a t e r i a l   i s   a  5 - g r a m  

d r y   w e i g h t   l a t e x .  

7.  The  a s s e m b l y   of  c l a i m   4  w h e r e i n   s a i d   c o a t i n g   h a s   a  

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

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

d e f l a t i o n   of   t h e   b a g .  



8.  A  m e t h o d   of  p r o d u c i n g   a  bag  f o r   a  p r e s s u r i z e d   f l u i d  

d i s p e n s e r   c o m p r i s i n g :  

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

p l e a t i n g   s a i d   bag  l o n g i t u d i n a l l y   so  t h a t   i t   may  b e  

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

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

fo rm  a  c o a t i n g   on  s a i d   b a g .  

9.  The  m e t h o d   of  c l a i m   8  w h e r e i n   s a i d   l a t e x   m a t e r i a l   h a s  

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

c o r r e s p o n d i n g   to   t h e   bag  p l e a t s   f o r   f o l d i n g   s a i d   bag  a l o n g  

s a i d   p l e a t s   as  s a i d   bag  i s   c o l l a p s e d .  

10.  The  m e t h o d   of  c l a i m   9  f u r t h e r   c o m p r i s i n g   d r y i n g   s a i d   b a g  

a f t e r   d i p p i n g   to  a l l o w   s a i d   c o a t i n g   to   d ry   e v e n l y .  

11.  The  m e t h o d   of  c l a i m   8  w h e r e i n   s a i d   b o t t l e   s h a p e d   bag  i s  

,  f o r m e d   by  b low  m o l d i n g .  
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