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©  Pressurized  fluid  dispensing  container. 
©  Pressurized  fluid  dispensing  container  (1)  having  an 
upper  product  chamber  and  diaphragm  means  (7)  defining  a 
lower  propellant  chamber,  is  filled  through  a  propellant  fill 
hole  (6)  in  the  bottom  of  the  container.  The  propellant  fill 
hole  (6)  is  sealed  with  a  closed  end  blind  rivet  (11).  The 
diaphragm  means  (7)  may  be  a  piston,  the  side  walls  of 
which  are  provided  with  upper  and  lower  resiliently  flexible 
annular  vanes  (46  and  47)  sealing  between  the  side  wall  of 
the  piston  (7)  and  the  inner  side  of  the  body  (1).  The  upper 
vane  (46)  inclines  upwardly  away  from  the  piston  outwardly 
toward  the  body  and  the  lower  vane  (47)  inclines  downward- 
ly  away  from  the  piston  outwardly  toward  the  body.  The 
vanes  (46  and  47)  increase  the  dispensing  efficiency  of  the 
container,  by  guarding  against  mixing  of  the  product  with 
the  propellant. 
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T h i s   i n v e n t i o n   r e l a t e s   to  p r e s s u r i z e d   f l u i d   d i s p e n s i n g  

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

c y l i n d r i c a l   can   f i l l e d   w i t h   a  l i q u i d   p r o d u c t   to   b e  

d i s p e n s e d   and  a  p r o p e l l a n t .   The  c o n t a i n e r   is  p r o v i d e d  

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

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

p r o p e l l a n t .   The  p r e s s u r e   of  t h e   p r o p e l l a n t   p r o v i d e s   t h e  

d i s p e n s i n g   f o r c e .  

In  t h e   d i s p e n s i n g   of   some  p r o d u c t s ,   f o r   e x a m p l e ,   e d i b l e  

p r o d u c t s ,   i t   i s   d e s i r a b l e   to  k e e p   the   p r o p e l l a n t   a n d  

p r o d u c t   s e p a r a t e .  

S e v e r a l   b a r r i e r - t y p e   c o n t a i n e r s   have   been  p r o p o s e d  

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

p r o p e l l a n t .   One  s u c h   c o n t a i n e r   u t i l i z e s   a  s l i d i n g   p i s t o n ,  

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

c o n t a i n e r   is   d i v i d e d   i n t o   two  s e c t i o n s ,   an  u p p e r   p r o d u c t  

c h a m b e r   and  a  l o w e r   p r o p e l l a n t   c h a m b e r .  

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

i n v o l v e s   t h e   use   of  a  f l e x i b l e   i n n e r   c o n t a i n e r   or  b a g  

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

f l u i d .   The  p r o d u c t   is  c o n t a i n e d   in  the  f l e x i b l e   i n n e r  

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

t h e   i n n e r   c o n t a i n e r   and  t he   w a l l s   of  t he   c o n t a i n e r .  



The  a b o v e   n o t e d   c o n t a i n e r s . h a v e   p r e s e n t e d   in  some  c a s e s  

d i f f i c u l t i e s   in  m a n u f a c t u r i n g ,   e v i d e n c e d   by  h i g h   p a c k a g e  

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

u l a r ,   t h e   c o n t a i n e r s   u t i l i z i n g   a  p i s t o n   or  f l e x i b l e   i n n e r  

c o n t a i n e r   g e n e r a l l y   a r e   c h a r a c t e r i z e d   by  a  p r o p e l l a n t   f i l l  

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

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

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

o p e n i n g   m u s t   be  s e a l e d .   C o n t a i n e r s   on  t he   m a r k e t   t o d a y  

u t i l i z e   a  p l a s t i c   o r   r u b b e r   bung   to   s e a l   t h e   p r o p e l l a n t  

f i l l   h o l e   a t   t h e   b o t t o m   end  w a l l .   T h i s   m a n n e r   of  s e a l i n g  

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

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

w i t h   a  v i s c o s i t y   o f   20  cp  or   more   a t   2 0 ° C .   As  s u c h   p r o -  
d u c t s   r e q u i r e   h i g h   p r e s s u r e   p r o p e l l a n t s ,   c o n t a i n e r s   s e a l e d  

in   t h i s   m a n n e r   a r e   p r o n e   to  l e a k i n g   a t   t h e   b u n g .   F u r t h e r  

t h e y   a r e   v u l n e r a b l e   to  t a m p e r i n g   and  v a n d a l i s m ,   as  t h e  

b u n g   can   be  p r i e d   o p e n   w i t h   t h e   f i n g e r s ,   r e l e a s i n g   t h e  

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

In  one   a s p e c t   t h e   i n v e n t i o n   p r o v i d e s   a  p r e s s u r i z e d   f l u i d  

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

b o d y ,   top   and  b o t t o m   end  w a l l s ,   a  d i a p h r a g m   m e a n s  

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

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

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

a  d i s p e n s i n g   v a l v e ,   s a i d   b o t t o m   end  w a l l   d e f i n i n g   a .  p r o -  

p e l l a n t   f i l l   o p e n i n g   and  h a v i n g   a  s e a l i n g   m e a n s   in  s a i d  

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

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

a c t u a t i o n   f rom  t he   o u t s i d e   of  t he   b o t t o m   end  w a l l   a n d  

t h e r e b y   f o r c i n g   t h e   p e r i m e t e r   o f  t h e   b o d y   and  t h e   head   o f  

s a i d   r i v e t '  i n t o   t i g h t   s e a l i n g   a r r a n g e m e n t   w i t h   t he   b o t t o m  

end  w a l l .   Use  of  a  c l o s e d   end  b l i n d   r i v e t   as  s e a l i n g  

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

t y p e   b u n g s .  



Known  p i s t o n - e q u i p p e d   c o n t a i n e r s   h a v e   s u f f e r e d   f rom  t h e  

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

or   s u b s e q u e n t l y ,   v i s c o u s   p r o d u c t   t e n d s   to  work  i t s   w a y  

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

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

T h i s   can  r e n d e r   t h e   o p e r a t i o n   of  t h e   p i s t o n   i n e f f i c i e n t ,  

and   can   u l t i m a t e l y   r e s u l t  i n   l o s s   of  t h e   r e q u i r e d  

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

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

In  a  f u r t h e r   a s p e c t ,   t h e   i n v e n t i o n   p r o v i d e s   a  p r e s s u r i z e d  

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

b o d y ;   t o p  a n d   b o t t o m   end  w a l l s ;   s a i d   t o p   end  w a l l   h a v i n g  

an  o p e n i n g   f o r  a   d i s p e n s i n g   v a l v e ;   and  a  f r e e - f l o a t i n g  

p i s t o n   s l i d a b l e   v e r t i c a l l y   w i t h i n   t he   body   and  h a v i n g   a  

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

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

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

and  t h e   i n n e r   s i d e   of   t h e   b o d y ,   s a i d   v a n e s   b e i n g   r e l a -  

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

s i d e   w a l l ,   and  t h e   u p p e r   vane   i n c l i n i n g   u p w a r d l y   away  f r o m  

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

i n c l i n i n g   d o w n w a r d l y   away  f rom  the   p i s t o n   o u t w a r d l y   t o w a r d  

t h e  b o d y .  

W i t h   t h i s   a r r a n g e m e n t ,   t he   u p w a r d l y   and  o u t w a r d l y   a n g l e d  

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

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

d o w n w a r d l y   and  o u t w a r d l y   d i r e c t e d   vane   r e d u c e s  a n y  

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

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

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

s i d e   of  t he   p i s t o n .   The  a r r a n g e m e n t   a l s o   r e d u c e s   t he   r i s k  

. . o f   i n t e r m i x i n g   of  p r o d u c t   and  p r o p e l l a n t   as  a  r e s u l t   o f  

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



F u r t h e r   f e a t u r e s   of   t h e   i n v e n t i o n   w i l l   become   a p p a r e n t  
f r o m   t h e   f o l l o w i n g   d e s c r i p t i o n   w i t h   r e f e r e n c e   to  t h e  

a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h :  

F i g u r e   1  i s   a  c r o s s   s e c t i o n a l   v i e w   of   a  p r e s s u r i z e d   f l u i d  

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

F i g u r e   2  i s   an  e n l a r g e d   c r o s s   s e c t i o n   of   a  c l o s e d   e n d  

b l i n d   r i v e t   p r i o r .  t o   a c t u a t i o n ;  

F i g u r e   3  i s   an  e n l a r g e d   c r o s s   s e c t i o n   of  a  c l o s e d   e n d  

b l i n d   r i v e t   a f t e r   a c t u a t i o n ;  

F i g u r e   4  s h o w s   a  s i d e   v i e w ,   p a r t l y   in  v e r t i c a l  

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

w i t h   a  p i s t o n   in  a c c o r d a n c e   w i t h   t h e   p r e s e n t   i n v e n t i o n ;  

F i g u r e   5  s h o w s   a  p e r s p e c t i v e   v i e w   of   t h e   p i s t o n   e m p l o y e d  

in   t h e   c o n t a i n e r   of  F i g u r e   4;  a n d  

F i g u r e   6  s h o w s   a  p a r t i a l . c r o s s - s e c t i o n   t h r o u g h   the   p i s t o n  

t a k e n   on  t h e   l i n e   V I - V I   in  F i g u r e   5 .  

R e f e r r i n g   to   t h e   d r a w i n g s ,   w h e r e i n   l i k e   r e f e r e n c e   n u m e r a l s  

i n d i c a t e   l i k e   p a r t s ,  a   p r e s s u r i z e d   f l u i d   d i s p e n s i n g  

c o n t a i n e r   10,   i l l u s t r a t e d   in  F i g u r e   1  c o m p r i s e s   a  r i g i d  

h o l l o w   c y l i n d r i c a l   body   1  and  a  t o p   end  w a l l   2,  h a v i n g   a n  

u p p e r   o p e n i n g   s e a l e d   w i t h   a  c o n v e n t i o n a l   fo rm  of  c l o s u r e   3 

p r o v i d e d   w i t h   a  d i s p e n s i n g   v a l v e   a r r a n g e m e n t   4.  T h e  

c o n t a i n e r   h a s   a  b o t t o m   end  w a l l   5,   d e f i n i n g   a  p r o p e l l a n t  

f i l l   o p e n i n g   6.  P o s i t i o n e d   b e t w e e n   end  w a l l s   2  and  5,  i s  

a  p i s t o n   7  s h o w n   s o m e w h a t   s c h e m a t i c a l l y .   A c c o r d i n g l y  

t h e r e   i s   a  d e f i n e d   u p p e r   p r o d u c t   c h a m b e r   9,  and  a  l o w e r  

p r o p e l l a n t   c h a m b e r   8 .  



In  f i l l i n g   and  p r e s s u r i z i n g   t h e   c o n t a i n e r   10  b e f o r e  

a p p l y i n g   t h e   c l o s u r e   3,  and  b e f o r e   t he   r i v e t   11  has   b e e n  

a p p l i e d   to  t h e   o p e n i n g   6,  a  p r o d u c t   e . g .   a  h i g h   v i s c o s i t y  

p r o d u c t   i s   i n j e c t e d   t h r o u g h   t h e   u p p e r   o p e n i n g   in  t h e   t o p  

end  w a l l   2,  i n t o   t he   p r o d u c t   c h a m b e r   9.  Once  the   d e s i r e d  

q u a n t i t y   is   i n s e r t e d ,  t h e   c l o s u r e   3  w i t h   t h e   d i s p e n s i n g  

v a l v e   a r r a n g e m e n t   4  i s   s e a l i n g l y   m a t e d   to  the   t op   e n d  

w a l l .   The  c o n t a i n e r   is   t h e n   p r e s s u r i z e d   by  c h a r g i n g   a  

p r o p e l l a n t   gas   i n t o   t he   l o w e r   p r o p e l l a n t   c h a m b e r   8  w i t h   a n  

a p p r o p r i a t e   p r o p e l l a n t   t h r o u g h   o p e n i n g   6.  A f t e r   c h a r g i n g ,  

t h e   p r o p e l l a n t   f i l l   o p e n i n g   6  i s   i m m e d i a t e l y   s e a l e d   w i t h   a  

c l o s e d   end  b l i n d   r i v e t   1 1 .  

The  c l o s e d   e n d  b l i n d   r i v e t   11,  shown  in  F i g u r e   1  i s   in  t h e  

a c t u a t e d   p o s i t i o n ,   n a m e l y ,   the   p e r i m e t e r   of  t h e   body   1 2 ,  

and  t h e   h e a d   13,  of  t h e   r i v e t   11  a r e   i n ' t i g h t   s e a l i n g  

a r r a n g e m e n t   w i t h   t he   b o t t o m   end  w a l l   5,  of  t he   c o n t a i n e r  

1 0 .  

F i g u r e   2  shows   t h e   d e t a i l   of  a  t y p i c a l   c l o s e d   end  b l i n d  

r i v e t   i n s e r t e d   in  o p e n i n g   6  and  b e f o r e   a c t u a t i o n .   T h e  

c l o s e d   end  b l i n d   r i v e t   shown  is  of  a  h o l l o w - c o r e   t y p e .  

C l o s e d   end  b l i n d   r i v e t s   c o m p r i s e   a  body   12,   w h i c h   in  t h e  

p r e s e n t   a p p l i c a t i o n   p r o j e c t s   up  i n t o   t he   p r o p e l l a n t  

c h a m b e r   8,  a  head   1 3 ,  a n d   a  m a n d r e l   14,  w h i c h   is   u sed   t o  

a c t u a t e   t h e   r i v e t .  

F i g u r e   3  i s   an  i l l u s t r a t i o n   of  t he   a c t u a t e d   c l o s e d   e n d  

b l i n d   r i v e t   11,  i n s e r t e d   in  t he   p r o p e l l a n t   f i l l   o p e n i n g  

6.  To  a c t u a t e   t h e   r i v e t ,   t he   m a n d r e l   14  i s   w i t h d r a w n   f r o m  

the   body  of  t h e   r i v e t   in  t h e  d i r e c t i o n   shown  by  t h e  

a r r o w .   As  t h e   m a n d r e l   is  w i t h d r a w n   f rom  t h e  o u t s i d e   o f  

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

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

. t h e   r i v e t   body  a g a i n s t   the   i n n e r   s u r f a c e   of  t he   b o t t o m   e n d  

w a l l .   At  t h e   same  t i m e   the   head  of  t he   r i v e t   is   f o r c e d   i n  



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

end  w a l l ,   t h u s   a  h o l e   f i l l i n g  s e a l   w h i c h   i s   gas   and  l i q u i d  

t i g h t   is   p r o v i d e d .  

A  w i d e   r a n g e   of  r i v e t s   is   a v a i l a b l e   in  v a r i o u s   s i z e s ,  

m a t e r i a l s ,   and  m a n n e r   of  c o n s t r u c t i o n .   For  e x a m p l e ,   a  
c l o s e d   end  POP  ( r e g i s t e r e d   t r a d e   m a r k )   r i v e t   a s  a v a i l a b l e  

f r o m   USM  L i m i t e d ,   f a s t e n e r   D i v i s i o n ,   M o n t r e a l ,   Q u e b e c ,  

C a n a d a ,   and  c o n s i s t i n g   of  an  a l u m i n u m   body  and  a  c a r b o n  

s t e e l   m a n d r e l   may  be  e m p l o y e d .   T y p i c a l l y ,   a  t i g h t   s e a l i n g  

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

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

w h i c h   i s   s o f t e r   t h a n   and  f l o w s   p l a s t i c a l l y   at   a  l o w e r  

s t r e s s   t h a n   t h e   s t e e l   u sed   f o r   t h e   b o t t o m   w a l l   5,  so  t h a t  

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

a l l y ,   as  s h o w n   in  F i g u r e   3,  t h e   s t e e l   b o t t o m   w a l l   5  b i t e s  

i n t o   and  e m b e d s   i t s e l f   in  t h e   r i v e t ,   f o r m i n g   a  t i g h t   s e a l .  

In   a p p l y i n g  t h e   r i v e t   11,  a  c u p - s h a p e d   e n c l o s u r e   may  b e  

p o s i t i o n e d   b e l o w   t h e   b o t t o m   w a l l   of   t h e   c a n .   The  r im   o f  

t h e   cup   i s   p r o v i d e d   w i t h   an  O - r i n g   g a s k e t .   A  b l i n d   r i v e t  

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

v e r t i c a l   r e c i p r o c a t i o n   in  t he   c u p ,   and  is   c o n t r o l l e d   b y  

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

t i g h t   m a n n e r   t h r o u g h   t h e   w a l l   of  t h e   cup .   T h e r e   i s   a n  

i n l e t   in  t h e   w a l l   of   t h e   cup  t h r o u g h   w h i c h   p r e s s u r i z i n g  

g a s ,   e . g .   n i t r o g e n ,   can  be  s u p p l i e d .   In  o p e r a t i o n ,   a  

b l i n d   r i v e t   i s   i n t r o d u c e d   i n t o   t h e   g u n ,   t he   c o n t a i n e r   1  i s  

c l a m p e d   in  p o s i t i o n ,   t h e   cup  i s   p r e s s e d   u p w a r d l y   so  t h a t  

i t s   O - r i n g   g a s k e t   f o r m s   a  g a s - t i g h t   s e a l   w i t h   t h e   w a l l  5 ,  

and  p r e s s u r i z i n g   g a s   is  p a s s e d   i n t o   t h e   cup  u n t i l   a  

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

c o n t a i n e r   t h r o u g h   t h e   h o l e   6.  The  r i v e t   a c t u a t i n g   gun  i s  

t h e n   moved   u p w a r d l y   w i t h i n   t he   cup   to  i n t r o d u c e   t h e   b o d y  

12  of   t he   r i v e t   i n t o   t he   h o l e   6  and  to  p r e s s   t h e   h e a d   1 3  

of  t h e   r i v e t   t i g h t l y   a g a i n s t   t he   w a l l  5 .   The  m a n d r e l   14  



i s   t h e n   p u l l e d   down  by  j a w s   w i t h i n   t he   g u n ,   to  a c t u a t e   t h e  

r i v e t   to  the   r a d i a l l y   s w e l l e d   c o n d i t i o n   shown  in  F i g u r e  

3.  The  cup  and  gun  a r e   t h e n   l o w e r e d ,   t he   m a n d r e l   14  i s  

r e m o v e d ,   t he   p r e s s u r i z e d   c o n t a i n e r   is   r e l e a s e d   a n d  

r e m o v e d ,   and  t h e n   t h e   a b o v e - d e s c r i b e d   o p e r a t i o n   may  b e  

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

In  o r d e r   to  a c h i e v e   an  i m p r o v e d   g a s - t i g h t   s e a l   b e t w e e n   t h e  

r i v e t   and  t he   b o t t o m   w a l l   5  of  t h e   c o n t a i n e r   in  t h e  

f i n i s h e d   c o n t a i n e r ,   t h e   body   of  t he   r i v e t   12  may  be  c o a t e d  

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

i s   p u s h e d   i n t o   t h e   h o l e   6.  The  c o a t i n g   may  c o v e r   t he   t o p  

s u r f a c e   of  t he   r i v e t   body   12,  and  may  e x t e n d   some  w a y  

d o w n w a r d l y   o v e r   t h e   s i d e s .   On  i n s e r t i o n   of   t h e   r i v e t  

t h r o u g h   the   h o l e   6,  a  t h i n   f i l m   of  t h e   r e s i n   b e c o m e s  

s m e a r e d   o v e r   t h e   c o n t a c t i n g   s u r f a c e s   of   t h e   r i v e t   12  a n d  

t h e   p e r i p h e r y   of  t h e   h o l e   6  and  c u r e s   a f t e r   t h e   a c t u a t i o n  

of   t h e   r i v e t   to  p r o v i d e   a  s e a l .   The  c o a t i n g   may  be ,   f o r  

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

h a r d e n e r   t h e r e f o r .  

F i g u r e s   4  to   6  show  a  p i s t o n   41  f o r m e d   as  a  one  p i e c e  

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

d e n s i t y   p o l y e t h y l e n e .   The  p i s t o n   41  i s   in  t h e   form  of  a  

h o l l o w   c y l i n d r i c a l   cup   w i t h   a  domed  u p p e r   s i d e   42  p r o v i d e d  

w i t h   an  i n t e g r a l l y - f o r m e d   c e n t r a l   d e p r e s s i o n   43  w h i c h  

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

4  when  the   p i s t o n   41  i s   d r i v e n   u p w a r d l y   in  d i s p e n s i n g   t h e  

l a s t  o f   the   p r o d u c t   44  i n d i c a t e d   s o m e w h a t   s c h e m a t i c a l l y   i n  

t h e   l e f t   hand  h a l f   of  F i g u r e   4.  The  p r o d u c t   44  i s  

c o n t a i n e d   w i t h i n   an  u p p e r   p r o d u c t   c h a m b e r  4 5   d e f i n e d   a b o v e  

t h e   p i s t o n   4 1 .  

The  o u t e r   c y l i n d r i c a l   w a l l   of  t he   p i s t o n   41  is   p r o v i d e d  

a d j a c e n t   i t s   u p p e r   end  w i t h   a  s e t   of  two  v e r t i c a l l y   s p a c e d  

u p w a r d l y   and  o u t w a r d l y   i n c l i n i n g   a n n u l a r   v a n e s   4 6 .  



S p a c e d   d o w n w a r d l y   f rom  t he   u p p e r   s e t   of  v a n e s ,   b u t  

u p w a r d l y   f rom  a  l o w e r   e d g e   4 8 - o f   t h e   p i s t o n ,   i s   a  l o w e r  

s e t   o f   two  a n n u l a r   v a n e s   47  a l s o   i n t e g r a l l y   f o r m e d   w i t h  

t h e   s i d e   w a l l   of  t h e   p i s t o n   41  and  i n c l i n i n g   d o w n w a r d l y  

and  o u t w a r d l y   t h e r e f r o m .   The  v a n e s   46  and  47  a r e   e a c h  

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

a r e   m o u l d e d   as  a n n u l a r   m e m b r a n e s .   As  b e s t   s e e n  i n   F i g u r e  

6,  t h e   v a n e s   46  and   47  a r e   m o u l d e d   w i t h   a  l e s s e r   t h i c k n e s s  

t h a n   t h e   s i d e   w a l l   of  t h e   p i s t o n   41,   so  t h a t   t h e y   a r e  

r e l a t i v e l y   more   f l e x i b l e .   P r e f e r a b l y   t h e   s i d e   w a l l   of  t h e  

p i s t o n   41  a b o v e ,   b e l o w   and  b e t w e e n   t he   v a n e s   i s   o f  

c o n s t a n t   d i a m e t e r .  

T h e   l e n g t h  o f   t h e  s i d e   w a l l   of   t h e   p i s t o n   41  c o n t a c t i n g  

t h e   b o d y   1  i s   p r e f e r a b l y   a t   l e a s t   h a l f   t h e   w i d t h   o r  

d i a m e t e r   of   t h e   p i s t o n ,   t h u s   m a k i n g   i t   more   s t a b l e   w h e n  

p o s i t i o n e d   w i t h i n   t h e   c o n t a i n e r   body   1,  and  l e s s   l i a b l e   t o  

t i p   o r   t i l t   to   one  s i d e   when  p r o p e l l a n t   g a s   is   i n t r o d u c e d  

i n t o  a   p r o p e l l a n t   c h a m b e r   49  d e f i n e d   b e t w e e n   t h e   p i s t o n   41 

and  t h e   l o w e r   w a l l  5 .   In  o r d e r   to   r e d u c e   t h e   q u a n t i t y   o f  

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

s k i r t   p o r t i o n   of   t h e   p i s t o n   b e l o w   t h e   l o w e r   s e t   of  v a n e s  

4 7  i s   f o r m e d   w i t h  a p e r t u r e s .   In  t h e   e x a m p l e   i l l u s t r a t e d ,  

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

50  e x t e n d i n g   u p w a r d l y   f rom  t h e   l o w e r   e d g e .  

D u r i n g   t h e   p r e s s u r i z i n g   p r o c e d u r e ,   t he   p i s t o n   41  i s   d r i v e n  

u p w a r d l y ,   c o m p r e s s i n g   t h e   v i s c o u s   p r o d u c t   44  t r a p p e d   i n  

t h e   p r o d u c t   c h a m b e r   45.   Any  t e n d e n c y   f o r   t h e   p r o d u c t   t o  

be  d i s p l a c e d   d o w n w a r d l y   p a s t   t h e   s i d e   of  t h e   p i s t o n   41  i s  

p r e v e n t e d   by  t h e   u p w a r d l y   and  o u t w a r d l y   i n c l i n i n g   v a n e s   46  

w h i c h   t e n d   to  be  f l e x e d   r a d i a l l y   o u t w a r d l y   by  t h e i r  

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

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

. i m p r o v i n g   t he   s e a l i n g   c o n t a c t   b e t w e e n   t h e   v a n e s   and  t h e  

i n s i d e   of   t h e   w a l l   o f   t h e   b o d y   1.  S i m i l a r l y ,   t h e   p r e s s u r e  



e x e r t e d   by  t h e   p r o p e l l a n t   g a s   on  t he   l o w e r   v a n e s  4 7   t e n d s  

to   r e s i l i e n t l y   e x p a n d   or  f l e x   them  o u t w a r d l y   i n t o   m o r e  

e f f e c t i v e   s e a l i n g   c o n t a c t   w i t h  t h e   w a l l   of  the   body   1 .  

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

p r o d u c t ,   w h i c h   would   l e a d   to  l o s s   of  t he   c a p a b i l i t y   of  t h e  

p r o p e l l a n t   g a s   f i l l   to  s u s t a i n   a  p r e s s u r e   d i f f e r e n t i a l  

b e t w e e n   t he   p r o p e l l a n t   and  p r o d u c t  c h a m b e r s   4 9  a n d   4 5 .  

As  w i l l   be  n o t e d ,   in  t h e   p r e f e r r e d   fo rm  a s  s h o w n ,   a  

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

s e t   46  and  47.   In  t he   e v e n t   t h a t   t he   w a l l   o f  t h e   body  1 

i s   d a m a g e d   or   d e n t e d   and  p e r m a n e n t l y   d e f o r m e d   i n w a r d l y ,  

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

41  t o   be  d e f l e c t e d   i n w a r d l y ,   as  t h e   s i d e   w a l l  m a y   b e  

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

m i g h t   be  e x e r t e d   on  i t   by  a  d e f o r m e d   r e g i o n   of  t h e  w a l l   o f  

t h e   b o d y   1.  Wi th   t he   p r e f e r r e d   a r r a n g e m e n t ,   a n  u p p e r   v a n e  

in  t h e   s e t   46  or  47  w h i c h   h a p p e n s   to  be  a d j a c e n t   t h e  

d e f o r m e d   p o r t i o n   of  t h e   body   w a l l   1  can   f o rm  a  s e a l   w i t h  

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

d e f l e c t e d   or  d e n t e d   zone   of   t h e   w a l l ,   and  a  l o w e r   vane   a  

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

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

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

t e n d e n c y   f o r   m i x i n g   of  t h e   p r o d u c t   and  p r o p e l l a n t   gas   t o  

t a k e   p l a c e .   D e s i r a b l y ,   e a c h   s e t   of  v a n e s   46  and  4 7  

c o m p r i s e s   at   l e a s t   two  v e r t i c a l l y   s p a c e d   v a n e s .  A  l a r g e r  

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

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

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

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

v i s c o u s   p r o d u c t   f o r c e s   i t s   way  p a s t   t he   u p p e r m o s t  v a n e   o f  

t h e   s e t   of  v a n e s   46  o r  s o m e   p r o p e l l a n t   f o r c e s  i t s   w a y  

U p w a r d l y   p a s t   t h e   l o w e r m o s t   v a n e   of   t h e   l o w e r   s e t - 4 7 ,   s o  

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



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

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

t h e   o t h e r   v a n e s   in   e a c h   s e t   46  o r   47  may  a c t   as  a  b a c k - u p  

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

In  u s e ,   on  a c t u a t i o n   of   t he   d i s p e n s i n g   v a l v e . 4 ,   a  p o s i t i v e  

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

49  a n d   t h e   u p p e r   p r o d u c t   s p a c e   45  as  p r o d u c t   l e a v e s   t h e  

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

4 5 . . A n y   t e n d e n c y   f o r   p r o p e l l a n t   to  p a s s   u p w a r d l y   f rom  t h e  

l o w e r   c h a m b e r   to  t h e   u p p e r   c h a m b e r   i s   r e s i s t e d   by  t he   s e a l  

e f f e c t e d   by  t h e   l o w e r   v a n e s   4 7 .  

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

c o n t a i n e r   i s   e x p o s e d   d u r i n g   s t o r a g e   or  t r a n s p o r t a t i o n ,   a n d  

o w i n g   to   t h e   d i f f e r e n c e   in  t he   v o l u m e   c o e f f i c i e n t s   of  t h e  

g a s e o u s   p r o p e l l a n t   and  of  the   v i s c o u s   p r o d u c t ,   a  n e g a t i v e  

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

l o w e r   c h a m b e r   49  and   t h e   u p p e r   c h a m b e r   45 ,   s u c h   as  w o u l d  

t e n d   to   r e s u l t   in  p r o d u c t   mov ing   d o w n w a r d l y   f rom  c h a m b e r  

45  t o   c h a m b e r   49 .   Any  s u c h   t e n d e n c y   i s   r e s i s t e d   by  t h e  

u p w a r d l y   and  o u t w a r d l y   i n c l i n i n g   s e t   of  v a n e s   4 6 .  

As  w i l l   be  a p p r e c i a t e d ,   f o r   t h e   s a k e   of  c l a r i t y ,   in  F i g u r e  

4  t h e   s p a c i n g   b e t w e e n   t h e   s i d e  w a l l   of  t h e   p i s t o n   41  a n d  

t h e   i n n e r   s i d e   of   t h e   w a l l   of  t h e   c o n t a i n e r   1  i s   s h o w n  

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

v e r y  s m a l l   in  r e l a t i o n   to   t he   i n s i d e   d i a m e t e r   of  t h e   b o d y  

1.  M e r e l y   by  way  of  e x a m p l e ,   i t   may  be  m e n t i o n e d   t h a t ,   i n  

t h e   c a s e   o f   a  can   h a v i n g   a  body  1  of   d i a m e t e r   a b o u t   54  mm, 

t h e   c l e a r a n c e   b e t w e e n   t h e   o u t e r   s i d e   of  t h e   p i s t o n   41  a n d  

t h e   i n n e r   s i d e   of   t h e   w a l l   of  t h e   body   1  w i l l   be  no  m o r e  

t h a n   a b o u t   1  mm  a t   a l l   p o i n t s   on  t h e   c i r c u m f e r e n c e .  

P r e f e r a b l y ,   e a c h   v a n e   in  t he   s e t s   46  and   47  is   m o u l d e d   s o  

t h a t ,   in  t h e   a s - m o u l d e d   c o n d i t i o n ,   i t   d e f i n e s   an  a c u t e  

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



p i s t o n   41  of   f rom  a b o u t   30°  to  a b o u t   5 0 ° ,   more   p r e f e r a b l y  

a b o u t   4 0 ° .   D e s i r a b l y ,   e a c h   of  t h e   v a n e s   in  t h e   s e t s   4 6  

and  47  i s   m o u l d e d   so  t h a t   i t   i s   s l i g h t l y   o v e r s i z e   a s  

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

body  1  i . e .   when  i n s e r t e d   in  t h e   b o d y  1 ,  i t   r e a c t s   w i t h  

t h e   i n n e r   s u r f a c e   of  t h e   s i d e   w a l l   of  t he   body   1,  and  i s  

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

T y p i c a l   e x a m p l e s   of  v i s c o u s   f l u i d s   44  to   be  d i s p e n s e d  

i n c l u d e  c a u l k i n g   m a t e r i a l s .   T h e  p r o d u c t  w i l l  u s u a l l y   h a v e  

a  v i s c o s i t y   of  at   l e a s t   20  cp  a t  2 0 ° C ,   more   u s u a l l y  

g r e a t e r   t h a n   50  cp .   V i s c o s i t i e s   of   2000  cp  and  a b o v e   a r e  

c o n t e m p l a t e d   f o r   some  of  t he   more   v i s c o u s   c a u l k i n g  

m a t e r i a l s   w h i c h   may  be  d i s p e n s i b l e   w i t h   t he   p r e f e r r e d  

a r r a n g e m e n t s .  



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

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

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

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

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

h a v i n g   an  o p e n i n g   p r o v i d e d   w i t h   a  d i s p e n s i n g   v a l v e ,   s a i d  

b o t t o m   end  w a l l   d e f i n i n g   a  p r o p e l l a n t   f i l l   o p e n i n g   a n d  

h a v i n g   a  s e a l i n g   m e a n s   in  s a i d   f i l l   o p e n i n g ,   s a i d   s e a l i n g  

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

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

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

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

a r r a n g e m e n t   w i t h   t h e   b o t t o m   end  w a l l .  

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

c l a i m e d   in   c l a i m   1  w h e r e i n   t he   d i a p h r a g m   means   c o m p r i s e   a  

p i s t o n ,   s n u g l y   f i t t i n g   the   c y l i n d r i c a l   body   of  s a i d  

c o n t a i n e r .  

3.  A  c o n t a i n e r   as  c l a i m e d   in  c l a i m   1  or  2  w h e r e i n  

t h e   b o t t o m   end  w a l l   is  of  s t e e l   and  t he   c l o s e d - e n d   b l i n d  

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

( p r e f e r a b l y   a l u m i n i u m ) .  

4.  A  c o n t a i n e r   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m  

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

b e t w e e n   t h e   r i v e t   and  the   p r o p e l l a n t   f i l l   o p e n i n g .  



5.  M e t h o d   f o r   m a n u f a c t u r i n g   t he   c o n t a i n e r   of  c l a i m  

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

i t s   r im   f o r m i n g   a  g a s - t i g h t   s e a l   to  t he   b o t t o m   end  w a l l   o f  

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

to   t he   p r o p e l l a n t   c h a m b e r   t h r o u g h   t h e   f i l l   o p e n i n g ,   and  a  

r i v e t   gun  s u p p o r t e d   w i t h i n   t he   e n c l o s u r e   i s   moved  u p w a r d l y  

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

o p e r a t e d   to   a c t u a t e   t he   r i v e t .  

6.  A  p r e s s u r i z e d   f l u i d   d i s p e n s i n g   c o n t a i n e r   h a v i n g :  

a  h o l l o w   c y l i n d r i c a l   b o d y ;   t o p   and  b o t t o m   end  w a l l s ;   s a i d  

t o p   end  w a l l   h a v i n g   an  o p e n i n g   f o r   a  d i s p e n s i n g   v a l v e ;   a n d  

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

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

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

f l e x i b l e   a n n u l a r   v a n e s   s e a l i n g   b e t w e e n   t he   s i d e   w a l l   o f  

t he   p i s t o n   and  t h e   i n n e r   s i d e   of  t h e   b o d y ,   s a i d   v a n e s  

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

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

away  f rom  t h e   p i s t o n   o u t w a r d l y   t o w a r d   t h e   body  a n d  t h e  

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

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

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

7.  A  c o n t a i n e r   as  c l a i m e d   in  c l a i m   6,  w h e r e i n   t h e  

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



8.  A  c o n t a i n e r   as  c l a i m e d   in  c l a i m   6  o r   7  h a v i n g   s a i d  

v a l v e   s e c u r e d   in   t h e   o p e n i n g   in   t h e   t o p   w a l l   and   t h e   s p a c e  
b e t w e e n   t h e   t o p   w a l l   and   t h e   p i s t o n   f i l l e d   w i t h   a  f l u i d   p r o -  
d u c t   ( p r e f e r a b l y  o f   v i s c o s i t y   of  a t   l e a s t   20  cp  a t   20°C)   d i s -  

p e n s i b l e   t h r o u g h   t h e  v a l v e .  

9.  A  c o n t a i n e r   as   c l a i m e d   in   any  of   c l a i m s  6   to   8 ,  

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

s p a c e   b e t w e e n   t h e   p i s t o n   and   t h e   b o t t o m   end   w a l l ,   and   c a p a b l e  

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

t h e r e o f .  

10 .   A  c o n t a i n e r   as  c l a i m e d   in  any  of   c l a i m s   6  to   9 ,  

w h e r e i n   e a c h   v a n e   d e f i n e s   an  a n g l e   o f   a b o u t   30°C  to   a b o u t  
50°   ( p r e f e r a b l y   a b o u t   400)  w i t h   t h e   a d j a c e n t   p o r t i o n   of  t h e  

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

11.   A  c o n t a i n e r   as  c l a i m e d   in   any  of   c l a i m s   6  to   1 0 ,  

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

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

and   a  s e c o n d   r e s i l i e n t l y   f l e x i b l e   l o w e r   v a n e   a d j a c e n t   a n d  

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