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(3)  A  container  for  containing  liquid  substances  and  a  method  for  making  the  same. 

@  The  container  of  the  invention  is  adapted  to  contain  a  @» 
liquid  or  viscous  substance  (15)  such  as  a  sealing  compound 
or  an  adhesive  in  an  air  tightly  sealed  condition.  The 
container  comprises  a  rigid  or  stiff  peripheral  wall  (10)  which 
is  closed  at  one  end  by  means  of  a  distendable  membrane 
(16)  the  outer  surface  of  which  is  exposed  to  ambient 
atmospheric  pressure.  In  a  preferred  embodiment  the  con- 
tainer  is  shaped  as  a  cylindrical  cartridge  which  is  closed  at 
the  other  end  by  means  of  an  ejection  piston  (13).  The 
distendable  membrane  may  be  made  from  a  stretchable 
sheet  material  which  is  fastened  to  the  cylindrical  container 
body  in  a  tight  condition,  whereafter  the  sheet  material  is 
permanently  stretched  by  filling  a  heated  substance  into  the 
container  and  exposing  said  substance  to  a  compressive 
force. 
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The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   a  c o n t a i n e r   or   p a c k a g e   f o r  

' c o n t a i n i n g   l i q u i d   s u b s t a n c e s ,   e s p e c i a l l y   v i s c o u s   s u b s t a n c e s ,  

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

s u b s t a n t i a l l y   r i g i d   or  s t i f f   p e r i p h e r a l   w a l l .  

Such  c o n t a i n e r s   or   p a c k a g e s   c o n t a i n i n g   l i q u i d   or   v i s c o u s  

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

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

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

As  t h e   t h e r m a l   c o e f f i c i e n t s   of   e x p a n s i o n   of  t h e   c o n t a i n e r  

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

p a r t i a l   v a c u u m   may  be  g e n e r a t e d   in   c o n t a i n e r s   or   p a c k a g e s  

of  t h e   t y p e   i n   q u e s t i o n .   When  s e a l i n g   c o m p o u n d s ,   a d h e s i v e s ,  

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

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

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

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

p a c k a g e s   c o n t a i n i n g   s u c h   v i s c o u s   s u b s t a n c e s   or   m a s s e s .  

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

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

a c c o r d i n g   to   t h e   i n v e n t i o n   w h i c h   i s   c h a r a c t e r i z e d   in   t h a t  

t h e   p e r i p h e r a l   w a l l   i s   a i r - t i g h t l y   c l o s e d   a t   one  end  t h e r e -  

of  by  a  d i s t e n d a b l e   m e m b r a n e   or   w a l l   p a r t .   T h i s   a d v a n t a g e  

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

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

c o n t a i n e r   a c c o r d i n g   to  t h e   i n v e n t i o n   i s   n o t   e x p o s e d   t o  



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

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

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

e x p a n s i o n   and  c o n t r a c t i o n   c o m p e n s a t o r .   The  s a i d   m e m b r a n e  

or   w a l l   p a r t   may  p o s s i b l y   b e ' p r o t e c t e d   a g a i n s t   m e c h a n i c a l  

s t r e s s e s ,   f o r   e x a m p l e   by  m e a n s   of   a  l i d - s h a p e d   r i g i d   e n d  

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

p r o v i d e d   w i t h   one   or   more   g r e a t e r   or   s m a l l e r   a i r   p a s s a g e s  

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

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

p r e s s u r e .   I f   d e s i r e d ,   t h e   d i s t e n d a b l e   m e m b r a n e   or   w a l l   p a r t  

may  be  s e a l e d   to   t h e   l i d - s h a p e d   end  w a l l   a l o n g   i t s   p e r i -  

p h e r y ,   and  when  t h e   c o n t e n t   h a s   b e e n   f i l l e d   i n t o   t h e   c o n -  

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

may  be  f a s t e n e d   t h e r e t o   t o g e t h e r   w i t h   and  p o s s i b l y   a l s o  

by  m e a n s   of  t h e  l i d - s h a p e d   end  w a l l .   A l t e r n a t i v e l y ,   t h e  

r i m   p o r t i o n   of   t h e   m e m b r a n e   o r   w a l l   p a r t   may  be  w e d g e d   o r  

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

w i t h o u t   b e i n g   u n i t e d   w i t h   t h e   l a t t e r .   In  any   c a s e ,   t h e   l i d -  

s h a p e d   end  w a l l   may  h a v e   a  f o r m   so  t h a t   t h e   d i s t e n d a b l e  

m e m b r a n e   or   w a l l   p a r t   may  f r e e l y   move  so  as  to   c o m p e n s a t e  

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

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

T h u s ,   t h e   c o n t a i n e r   or   p a c k a g e   a c c o r d i n g   t o   t h e   i n v e n t i o n  

may,   f o r   e x a m p l e ,   h a v e   t h e   f o rm  of  a  b u c k e t   or   p o t   p r o v i d e d  

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

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

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

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

c l o s e d   a t   one  of   i t s   e n d s   by  means   of   an  e j e c t i o n   p i s t o n  

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

a  c o n t a i n e r   or  c a r t r i d g e   i s   to  be  u s e d   t h e   c a r t r i d g e   i s  

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

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

of   t h e   c a r t r i d g e ,   and  w h i c h   may  be  o p e r a t e d   m a n u a l l y   or   b y  

m e a n s   of   p r e s s u r i z e d   a i r   so  t h a t   t h e   v i s c o u s   s u b s t a n c e ,   f o r  

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



or  n o z z l e .  

C o n t a i n e r s   or  c a r t r i d g e s   of  t h e   s a i d   t y p e   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   s p o u t   t h e   f r e e   end   of   w h i c h   i s   c l o s e d ,  
b u t   a d a p t e d   to  be  c u t   o f f   i m m e d i a t e l y   b e f o r e   t h e   c o n t e n t  
of  t h e   c a r t r i d g e   i s   to   be  d i s c h a r g e d ,   a r e   k n o w n .   I t   i s   a l s o  
known  to  p r o v i d e   c a r t r i d g e s   w i t h   a  d i s c h a r g e   o p e n i n g  
d e f i n e d   by  a  t h r e a d e d   p i p e   s t u b   on  w h i c h   a  d i s c h a r g e   s p o u t .  
or   n o z z l e   may  be  f a s t e n e d .   In  t h a t   c a s e   t i .e   d i s c h a r g e  

o p e n i n g   of  t h e   c a r t r i d g e   or   c o n t a i n e r   may  be  c l o s e d   by  a  

p e r f o r a t a b l e   w a l l   w h i c h   i s   s t r e t c h e d   t i g h t l y   a c r o s s   s a i d  
t u b e   s t u b   and  w h i c h   may  be  p e r f o r a t e d   by  means   of  a  p o i n t e d  
t o o l   i m m e d i a t e l y   b e f o r e   t h e   c o n t e n t   of   t h e   c a r t r i d g e   i s  

to   be  d i s c h a r g e d   or   e j e c t e d .  

In  p r a c t i c e   c o n t a i n e r s   or   c a r t r i d g e s   w i t h   a  c o n t e n t   of   a  

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

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

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

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

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

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

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

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

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

o f t e n   p a r t l y   or   t o t a l l y   c o m p e n s a t e d   for   by  s u c t i o n   of  a i r   f rom 

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

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

s k i r t   of   t h e   e j e c t i o n   p i s t o n   i n t o   t h e   i n n e r   s p a c e   of  t h e  

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

i n t o   t h e   c o n t a i n e r   o r   c a r t r i d g e   may  be  r a t h e r   d i s a d v a n t a g e -  

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

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

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

or   c a r t r i d g e   may  c a u s e   an  u n d e s i r e d   s p l a s h i n g   or   s p a t t e r i n g  

of   t h e   s u b s t a n c e   when  i t   i s   l a t e r   d i s c h a r g e d   or  e j e c t e d  

f r o m   t h e   c o n t a i n e r   or   c a r t r i d g e .  



A c c o r d i n g   to   a n o t h e r   a s p e c t   of   t h e   i n v e n t i o n   the   s a i d  

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

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

m e m b r a n e   o r   w a l l   p a r t   i s   a d a p t e d   to  be  c l o s e d   by  an  e j e c -  

t i o n   p i s t o n   d i s p l a c e a b l e   in   s a i d   c y l i n d e r .   The  c o n t a i n e r  

a c c o r d i n g   to   t h e   i n v e n t i o n   may  t h e n   be  u s e d   as  a  c a r t r i d g e  

of   t h e   t y p e   d e s c r i b e d   a b o v e .   In  t h a t   c a s e   t h e   d i s t e n d a b l e  

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

s e a l   s a i d   o t h e r   end  of  t h e   c y l i n d e r ,   b u t   due   to  i t s   d i s -  

t e n d a b i l i t y   i t   may  a l s o   s e r v e   as  a  t h e r m a l   e x p a n s i o n  

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

r e s i s t a n c e   i t   may  be  d i s t e n d e d   more   or   l e s s   d e p e n d e n t   o n  

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

in   t h e   c y l i n d e r .   C o n s e q u e n t l y ,   t h e   e j e c t i o n   p i s t o n   m a y  

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

u n d e s i r e d   s u c t i o n   o f   a i r   i n t o   t h e   c y l i n d e r   may  be  a v o i d e d .  

F u r t h e r m o r e ,   t h e   t e n d e n c y   of  s o l v e n t s   and  o t h e r   f l u i d  

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

c y l i n d e r   or   c a r t r i d g e   i s   r e d u c e d   as  e x p l a i n e d   a b o v e .  

The  c o n t a i n e r   or   p a c k a g e   may  a t   s a i d   one  end   c o m p r i s e   a n  

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

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

p a r t   may  t h e n   be  a r r a n g e d   w i t h i n   t h e   c o n t a i n e r   so  as  to   c u t  

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

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

w a l l   p a r t   w i l l   t h e n   be  a r r a n g e d   w e l l   p r o t e c t e d   w i t h i n   t h e  

c y l i n d e r .  

When  t h e   i n n e r   s u r f a c e   of   s a i d   end   w a l l   has   a  c o n c a v e  

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

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

f a s t e n e d   to   t h e   i n n e r   s u r f a c e   of  s a i d   end  w a l l ,   p r e f e r a b l y  

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

to   e n g a g e   w i t h   and  be  s u p p o r t e d   by  s a i d   end  w a l l   in   i t s  

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



i s   o b t a i n e d   t h a t   t h e   d i s t e n d a b l e   m e m b r a n e   or   w a l l   p a r t   m a y  
be  made  f rom  a  r e l a t i v e l y   weak  or  t h i n - w a l l e d   m a t e r i a l   b e c a u s e  

when  d i s t e n d e d   i t   i s   s u p p o r t e d   by  t he   a d j a c e n t ,   much  m o r e  

h e a v y   c o n c a v e   end  w a l l .   When  t he   v i s c o u s   s u b s t a n c e   i s  

f i l l e d   i n t o   t he   c o n t a i n e r   in   a  h o t   c o n d i t i o n   and  a t   a  

t e m p e r a t u r e   s u b s t a n t i a l l y   a b o v e   t h e   maximum  t e m p e r a t u r e  

to  w h i c h   t he   c o n t a i n e r   or  p a c k a g e   may  be  e x p o s e d   d u r i n g  

s t o r a g e ,   t he   m e m b r a n e   or  w a l l   p a r t   may  be  d i s t e n d e d   a n d  

c a u s e d   to  e n g a g e   w i t h   t h e   end  w a l l   of  t h e   c y l i n d e r   d u r i n g  

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

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

o b t a i n a b l e .   When  t h e   v i s c o u s   s u b s t a n c e  i s   l a t e r   cooled,   t h e  

m e m b r a n e   or  w a l l   p a r t   may  move  away  f rom  t he   c y l i n d e r   e n d  

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

of  t h e   v i s c o u s   s u b s t a n c e   or   m a s s .  

The  d i s t e n d a b l e   m e m b r a n e   or   w a l l   p a r t   may  be  of  a n y  

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

m a t e r i a l   w h i c h   may  be  s t r e t c h e d   w i t h o u t   o f f e r i n g ' a n y   s u b s t a n t i a l  

r e s i s t a n c e   when  t he   t e m p e r a t u r e   of  t he   c o n t a i n e r   c o n t e n t   i s  

i n c r e a s e d .   I t   i s   p r e f e r r e d ,   h o w e v e r ,   to  p r o d u c e   t he   m e m b r a n e  

or   w a l l   p a r t   of  a  s u b s t a n t i a l l y   i n e l a s t i c   m a t e r i a l   of  a  

t y p e   p e r m i t t i n g   h e a t   s e a l i n g   or  g l u e n i n g   of  t he   r im  p o r -  

t i o n   of  t h e   m e m b r a n e   or  w a l l   p a r t   to  t he   c o n t a i n e r .   When  

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

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

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

ing   of  t he   d i s t e n d a b l e   m e m b r a n e   or   w a l l   p a r t   i s   f a c i l i t a t e d  

when  the   v o l u m e   of  t h e   l i q u i d   or   v i s c o u s   s u b s t a n c e  

c o n t a i n e d   in  t he   c o n t a i n e r   i s   r e d u c e d   due  to  t h e r m a l   c o n -  

t r a c t i o n .  

The  d i s t e n d a b l e   m e m b r a n e   or   w a l l   p a r t   i s   p r e f e r a b l y   m a d e  

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

w h i c h   may  e a s i l y   be  h e a t   s e a l e d   to   t he   c o n t a i n e r   w a l l .  

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



w a l l   p a r t   i s   p r e f e r a b l y   made  f rom  a  m e t a l   f o i l   s u c h   as  a n  

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

m a t e r i a l ,   such   as  a  p l a s t i c   f i l m   or  a  hea t   s c a l a b l e   l a c q u e r .  

The  p r e s e n t   i n v e n t i o n   a l s o   p r o v i d e s   a  m e t h o d   of  m a k i n g   a  

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

in  c l o s i n g   one  end  of  a  c y l i n d r i c a l   tube  length   or   s e c t i o n   b y  

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

f i l m   or  a  f o i l   a c r o s s   s a i d   one   end  and  s e a l i n g   i t   to   t h e  

s u r f a c e   of  s a i d   t u b e   l e n g t h ,   f i l l i n g   t h e   l i q u i d   s u b s t a n c e  

to  be  p a c k e d   i n t o   t h e   t u b e   l e n g t h   t h r o u g h   t h e   open   o t h e r  

end  t h e r e o f   and  e x p o s i n g   s a i d   s u b s t a n c e   to  a  c o m p r e s s i v e  

f o r c e   so  as  to  s t r e t c h   s a i d   s h e e t   m a t e r i a l   p e r m a n e n t l y .  

The  s h e e t   m a t e r i a l   may  t h e n   be  f a s t e n e d   to  t h e   t u b e   l e n g t h  

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

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

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

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

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

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

h e a t e d   mass   or  s u b s t a n c e   e x c e e d s   t he   maximum  t e m p e r a t u r e  

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

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

be  d i s t e n d e d   to  t h e   same  e x t e n t   d u r i n g   s t o r a g e   as  d u r i n g  

f i l l i n g   of   t he   c o n t a i n e r .   On  t h e   c o n t r a r y   i t   may  b e  

e x p e c t e d   t h a t   t h e   mass   or   s u b s t a n c e   i s   c o n t r a c t e d   so  t h a t  

t h e   m e m b r a n e   or  w a l l   p a r t   w i l l   become  more  s l a c k .   B e c a u s e  

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

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

s i z e ,   i t   w i l l   be  a b l e   to   c o m p e n s a t e   even   f o r   t he   r e d u c t i o n s  

of   v o l u m e   o c c u r r i n g   a t   e x t r e m e l y   low  t e m p e r a t u r e s .  

The  s a i d   c o m p r e s s i v e   f o r c e   may  be  a p p l i e d   to  the   l i q u i d   o r  

v i s c o u s   mass   f i l l e d   i n t o   t h e   t u b e   l e n g t h   by  any  s u i t a b l e  

m e a n s .   The  s a i d   c o m p r e s s i v e   f o r c e   may,  h o w e v e r ,   a d v a n t a g e -  

o u s l y   be  a p p l i e d   by  means   of   an  e j e c t i o n   p i s t o n   w h i c h   i s  



i n s e r t e d   i n t o   t h e   o p e n   end  of  t h e   t u b e   l e n g t h   or  s e c t i o n .  

As  m e n t i o n e d   a b o v e   t h e   m e m b r a n e   or  w a l l   p a r t   may  be  f a s t e n e d  

to  s a i d   one  end  of  t h e   c y l i n d r i c a l   t u b e   l e n g t h   in  a n y  
s u i t a b l e   m a n n e r ,   f o r   e x a m p l e   by  g l u e n i n g   or  h e a t   s e a l i n g  

d e p e n d i n g   on  t h e   m a t e r i a l s   f rom  w h i c h   t he   t u b e   l e n g t h   a n d  

the   m e m b r a n e   or  w a l l   p a r t   a r e   made .   The  s h e e t   m a t e r i a l  

b e i n g   u s e d   f o r   m a k i n g   t he   d i s t e n d a b l e   m e m b r a n e   or  w a l l   p a r t  

may,  f o r   e x a m p l e ,   be  a  l a m i n a t e   of  a  m e t a l   f o i l ,   s u c h   a s  

an  a l u m i n i u m   f o i l ,   and  a  p l a s t i c   f i l m ,   such   as  a  p o l y -  

e t h y l e n e   f i l m .   The  p l a s t i c   f i l m   may  be  u s e d   as  t he   i n n e r  

l a y e r ,   and  t h e   s h e e t   m a t e r i a l   may  t h e n   be  h e a t   s e a l e d   t o  

the   c y l i n d r i c a l   t u b e   l e n g t h   w h i c h   may  a l s o   be  made  f r o m  

p l a s t i c   m a t e r i a l .   The  p u r p o s e   of  t h e   p l a s t i c   f i l m   i s   t o  

make  the   m e m b r a n e   or   w a l l   p a r t   i m p e r v i o u s   to  v a p o u r   a n d  

s o l v e n t s .  

The  i n v e n t i o n   w i l l   now  be  f u r t h e r   e x p l a i n e d   w i t h   r e f e r e n c e  

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

m e t h o d   and  c o n t a i n e r   a c c o r d i n g   to   t he   i n v e n t i o n ,   a n d  

w h e r e i n  

F i g .   1  is   a  s i d e   v i e w   and  p a r t i a l l y   s e c t i o n a l   v i e w   of   a  

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

w i t h   a  v i s c o u s   mass   and  c o m p r i s i n g   a  m e m b r a n e   shown  in  a  

s u b s t a n t i a l l y   d i s t e n d e d   c o n d i t i o n ,  

F i g .   2  i s   a  v i ew   s i m i l a r   to  t h a t   in  F i g .   1,  b u t   w i t h   t h e  

membrane   in  a  n o n - d i s t e n d e d   c o n d i t i o n ,  

F i g .   3  i s   a  s i d e   v i e w   and  p a r t i a l l y   s e c t i o n a l   v i ew  of  a  

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

to  t h e   i n v e n t i o n ,  

F i g .   4  i s   t h e   same  as  F i g .   3,  b u t   w i t h   t he   m e m b r a n e   i n  

a n o t h e r   p o s i t i o n ,  

F i g s .   5  to  7   i l l u s t r a t e   v a r i o u s   s t e p s   of  a  m e t h o d   f o r   m a k i n g  

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

p r o v i d e d   w i t h   an  e j e c t i o n   p i s t o n ,  

F i g .   8  i s   a  s i d e   v i e w   and  p a r t i a l   s e c t i o n a l   v i ew  of  a  

c y l i n d r i c a l   c o n t a i n e r   or  c a r t r i d g e   made  by  the   m e t h o d  



i l l u s t r a t e d   in   F i g s .   5  to  7  and  b e i n g   p r o v i d e d   w i t h   an  e n d  

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

F i g .   9  i s   a  s i d e   v i e w   and  p a r t i a l   s e c t i o n a l   v iew  of   t h e  

c o n t a i n e r   or  c a r t r i d g e   and  t h e   end  w a l l   shown  in  F i g .   8 

a r r a n g e d   in   a  c o n v e n t i o n a l ,   m a n u a l l y   o p e r a t a b l e   e j e c t i o n  

p i s t o l ,   a n d  

F i g .   10  i s   a  s i d e   v i e w   and  p a r t i a l l y   s e c t i o n a l   v i e w   o f  

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

in  F i g .   8  and  9  p l a c e d   in   an  e j e c t i o n   p i s t o l   w h i c h   may  b e  

a c t u a t e d   by  m e a n s   of  p r e s s u r i z e d   a i r .  

F i g s . l   to  4  show  a  c y l i n d r i c a l   c o n t a i n e r   or  c a r t r i d g e   10  

h a v i n g   an  e n d  w a l l   12  p r o v i d e d   w i t h   a  t h r e a d e d   t u b e   s t u b  

11.  The  o t h e r   end  of  t h e   c a r t r i d g e   or   c y l i n d e r   10  i s  

c l o s e d   by  an  e j e c t i o n   p i s t o n   13  w h i c h   i s   d i s p l a c e a b l e   i n  

t he   c y l i n d e r .   The  t h r e a d e d   t u b e   s t u b   11  d e f i n e s   a  d i s c h a r g e  

p a s s a g e   14  t h e r e i n .   The  p a s s a g e   14  i s   s e p a r a t e d   f rom  t h e  

i n n e r   s p a c e   of   t h e   c y l i n d e r   10  w h i c h   c o n t a i n s   a  v i s c o u s  

s u b s t a n c e   or   mass   15,  by  means   of  a  d i s t e n d a b l e   w a l l   p a r t  

or  m e m b r a n e   1 6 .  

In  t he   e m b o d i m e n t   shown  in  F i g s .   1  and  2  t h e   r im  p o r t i o n  

of  t h e  m e m b r a n e   16  i s   s e a l i n g l y   f a s t e n e d   to   the  end  w a l l  

12  a l o n g   a  t r a n s i t i o n a l   zone  17  b e t w e e n   s a i d   end  w a l l   a n d  

t h e   c y l i n d r i c a l   w a l l   of  t h e   c a r t r i d g e   o r   c o n t a i n e r   10.   T h e  

m e m b r a n e   16  h a s   s u c h   a  s i z e   t h a t   i t   may  be  b r o u g h t   i n t o  

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

12  as  shown  in   F i g .   1.  The  m e m b r a n e   16  may,   f o r   e x a m p l e ,  

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

by  w h i c h   t h e   v i s c o u s   mass   15  has   b e e n   f i l l e d   i n t o   t h e  

c a r t r i d g e   or  c o n t a i n e r   10,  p r e f e r a b l y   in   a  h e a t e d   c o n d i t i o n .  

When  t he   mass   or   s u b s t a n c e   15  i s   c o o l e d   so  t h a t   t h e  

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

p o s i t i o n   shown  i n   F i g .   1  in   r e l a t i o n   to  t h e   c y l i n d e r  

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

t he   d i s t e n d a b l e   m e m b r a n e   16  w h i c h   i s   moved  a  s u i t a b l e  



d i s t a n c e   t o w a r d s t h e   p i s t o n   13  as  i n d i c a t e d   in  F i g .   2.  I n  

t h i s   m a n n e r   t h e   m e m b r a n e   16  may  s e r v e   as  a  t h e r m a l   v o l u m e  

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

i n n e r   s p a c e   of  t h e   c y l i n d e r   or  c a r t r i d g e   1 0 .  

When  t h e   c o n t e n t   of  t he   c a r t r i d g e   10  i s   to  be  u s e d   i t   i s  

p l a c e d   in  an  e j e c t i o n   p i s t o l   of  a  t y p e   as  t h a t   shown  i n  

F i g .   9  or  10  and  c o m p r i s i n g   a  p l u n g e r   by  means   of  w h i c h  

an  i n w a r d l y   d i r e c t e d   p r e s s u r e   may  be  a p p l i e d  t o   t h e   p i s t o n  
13  of  t h e   c a r t r i d g e   10.  T h e r e a f t e r , t h e   m e m b r a n e   or  w a l l  

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

or   i n s t r u m e n t   and  a  k i n d   of  d i s c h a r g e   s p o u t ,   n o t   s h o w n ,  

may  be  m o u n t e d   on  the   t h r e a d e d   t u b e   s t u b   11.  The  v i s c o u s  

s u b s t a n c e   or  mass  15  may  now  be  e j e c t e d   or   d i s c h a r g e d   a t  

t h e   p l a c e   of  use   in  a  m a n n e r   known  p e r   s e .  

The  e m b o d i m e n t   shown  in  F i g s .   3  and  4  c o r r e s p o n d s   to  t h a t  

shown  in   F i g s .   1  and  2  a p a r t   f rom  t h e   f a c t   t h a t   in   F i g .   3 

and  4  t h e   r im  p o r t i o n   of  t h e   m e m b r a n e   16  i s   f a s t e n e d   to  t h e  

i n n e r   s u r f a c e   of  t h e   end  w a l l   12  i m m e d i a t e l y   a d j a c e n t   t o  

t h e   d i s c h a r g e   p a s s a g e   14,  and  t h e   d i s t e n d a b l e   m e m b r a n e   o r  

w a l l   p a r t   16  has   a  f o l d e d   or   p l e a t e d   s h a p e .   A l s o   in   t h i s  

e m b o d i m e n t   t he   m e m b r a n e   may  s e r v e   as  a  t h e r m a l   v o l u m e   c h a n g e  

c o m p e n s a t o r   as  i l l u s t r a t e d   in   F i g .   3  and  4  so  t h a t   d i s -  

p l a c e m e n t   of  t h e   p i s t o n   13  in   r e l a t i o n   to  t he   c y l i n d e r   i s  

a v o i d e d   e v e n   when  t h e   c a r t r i d g e   or  c o n t a i n e r   10  i s   s t o r e d  

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

of  a i r   t h r o u g h   the   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  

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

The  c y l i n d e r   10  and  the   p i s t o n   13  may  be  of  any  s u i t a b l e  

m a t e r i a l ,   b u t   t h e y   a r e   p r e f e r a b l y   made  by  e j e c t i o n   m o u l d e d  

p l a s t i c   m a t e r i a l .   In  p r i n c i p l e ,   t h e   m e m b r a n e   or   w a l l   p a r t  
16  may  be  made  as  an  i n t e g r a l   p a r t   of   t h e   c o n t a i n e r   o r  

c a r t r i d g e   10.  H o w e v e r ,   in  o r d e r   to  f a c i l i t a t e   p r o d u c t i o n  

i t   i s   p r e f e r r e d   to  make  t h e   m e m b r a n e   16  and  the   c y l i n d e r  



10  s e p a r a t e l y   and  t h e   m e m b r a n e   may  t h e n   be  f a s t e n e d   to   t h e  

c y l i n d e r   by  h e a t   s e a l i n g ,   g l u e n i n g ,   or   in   any  o t h e r   s u i t a b l e  

m a n n e r .   The  m e m b r a n e   or  w a l l   p a r t   16  i s   p r e f e r a b l y   a  

l a m i n a t e   of   m e t a l   f o i l ,   p r e f e r a b l y   a l u m i n i u m   f o i l ,   and  a  
h e a t   s e a l a b l e   p l a s t i c   m a t e r i a l ,   s u c h   as  p o l y e t h y l e n e .   S u c h  

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

s o l v e n t s   and  may  be  h e a t   s e a l e d   to   t h e   c y l i n d e r   or  c o n t a i n e r  

1 0 .  

F i g s .   7  to  10  show  o t h e r   e m b o d i m e n t s   of   a  c y l i n d e r - s h a p e d  

c o n t a i n e r   or  c a r t r i d g e   10  made  f rom  a  r e l a t i v e l y   s t i f f   o r  

r i g i d   c y l i n d r i c a l   t u b e   l e n g t h   18,   one  end  of   w h i c h   i s  

c l o s e d   by  means   of  an  e j e c t i o n   p i s t o n   19  w h i c h   may,  f o r  

e x a m p l e ,   be  of  t h e   t y p e   w h i c h   i s   d e s c r i b e d   in   D a n i s h   p a t e n t  

a p p l i c a t i o n   No.  1 1 4 9 / 7 8   and  w h i c h   c o o p e r a t e s   w i t h   a  

s e p a r a t e   p i s t o n   e n g a g i n g   member   20.   At  i t s   o t h e r   end  t h e  

t u b e   l e n g t h   18  i s   c l o s e d   by  means   of   a  d i s t e n d a b l e   m e m b r a n e  

or   end  w a l l   21  t he   r im   p o r t i o n   of  w h i c h   i s   s e a l i n g l y  

f a s t e n e d   to  t he   a d j a c e n t   p a r t   of  t h e   o u t e r   s u r f a c e   of  t h e  

t u b e   l e n g t h   18.  The  end  w a l l   or   m e m b r a n e   21  may  be  of  t h e  

same  t y p e   as  t h e   m e m b r a n e   16  p r e v i o u s l y   d e s c r i b e d ,   and  t h e  

m e m b r a n e   21  may  be  f a s t e n e d   to  t h e   t u b e   l e n g t h   18  in   a n y  
of  t h e   m a n n e r s   d e s c r i b e d   a b o v e   in   c o n n e c t i o n   w i t h   t h e  

m e m b r a n e   16.  In  i t s   m o u n t e d   c o n d i t i o n   t h e   end  w a l l   o r  

m e m b r a n e   21  has   a  c e r t a i n   o v e r s i z e ,   w h i c h   means  t h a t   i t s  

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

18.   The  end  w a l l   or  m e m b r a n e   may,   a l t e r n a t i v e l y ,   be  of  a  

h i g h l y   e l a s t i c   m a t e r i a l .   As  i n d i c a t e d   by  b r o k e n   l i n e s   i n  

F i g .   8  t h e   m e m b r a n e   or  end  w a l l   21  may  be  moved  to  s u c h   a n  

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

v o l u m e   of  a  v i s c o u s   s u b s t a n c e   or   mass   15  c o n t a i n e d   in   t h e  

c o n t a i n e r   or  c a r t r i d g e   10  so  t h a t   a t  a n y   t i m e  t h e   s u b s t a n c e  

or   m a s s   w i l l   be  s u b j e c t e d   to  a  p r e s s u r e   c o r r e s p o n d i n g  

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

t h e   a d v a n t a g e s   p r e v i o u s l y   d e s c r i b e d   may  be  o b t a i n e d .  



The  s u b s t a n c e   or   mass   15  c o n t a i n e d   in   t h e   c a r t r i d g e   10  m a y ,  
f o r   e x a m p l e ,   be  a  s e a l i n g   c o m p o u n d ,   an  a d h e s i v e ,   o r   a  

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

or   c o n t a i n e r   shown  in  F i g .   8  i s   to  be  u s e d ,  t h e   c a r t r i d g e  

may  be  p l a c e d   in   a  c o n v e n t i o n a l   e j e c t i o n   p i s t o l   as  t h a t  

shown  i n   F i g .   9  and  g e n e r a l l y   d e s i g n a t e d   by  22.   I m m e d i a t e l y  

b e f o r e   t h e   c o n t a i n e r   or   c a r t r i d g e   10  i s   p l a c e d   in   t h e  

p i s t o l   22  a  d i s c h a r g e   s p o u t   23  h a v i n g   a  s o c k e t   24  i s  

m o u n t e d   on  t h e   end  of   t h e   c a r t r i d g e   w h i c h   i s   c l o s e d   by  t h e  

m e m b r a n e   or  end  w a l l   21.   A  c u t t i n g   e d g e   25  f o r m i n g   a n  

e x t e n s i o n   of  t h e   w a l l   of  t h e   s p o u t   23  e x t e n d s   a x i a l l y   f r o m  

t h e   i n n e r   s u r f a c e   of  t h e   s o c k e t   24,  and  a  p a i r   of  c o n c e n t r i c ,  

a n n u l a r   s e a l i n g   r i d g e s   26  s u r r o u n d   t h e   c u t t i n g   e d g e   25  a s  

b e s t   shown  in   F i g .   8.  When  t h e   t r i g g e r   27  on  t h e   p i s t o l   22  

i s   o p e r a t e d   in   t h e   u s u a l   m a n n e r   t he   p i s t o n   19  of   t h e  

c a r t r i d g e   10  i s   p r e s s e d   i n w a r d l y   by  m e a n s   of   a  p l u n g e r   2 8  

of   t h e   p i s t o l   22.   T h e r e b y   t h e   m e m b r a n e   o r   end  w a l l   21  o f  

t h e   c a r t r i d g e   10  i s   c a u s e d   to  move  o u t w a r d l y ,   and  t h e  

c a r t r i d g e   10  w i l l   be  p r e s s e d   t i g h t l y   a g a i n s t   t h e   i n n e r  

s u r f a c e   of  t h e   s o c k e t   24.   As  a  r e s u l t , t h e   c u t t i n g   e d g e   25  

w i l l   make  a  c u r v e d   c u t   i n   t h e   m e m b r a n e   21  w h e r e b y  

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

t h e   c a r t r i d g e   10  and  t h e   p a s s a g e   of  t h e   s p o u t   23.   At  t h e  

same  t i m e   t h e   m e m b r a n e   21  i s   p r e s s e d   t i g h t l y   a g a i n s t   t h e  

s e a l i n g   r i d g e s   26  ( F i g .   9)  so  t h a t   t h e   c o n t e n t   of   t h e  

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

w a l l   or   m e m b r a n e   21  and  t h e   i n n e r   s u r f a c e   of  t h e   s o c k e t   2 4 .  

In   t h e   e m b o d i m e n t   shown  i n   F i g .   10  t h e   o u t e r   s u r f a c e   of  t h e  

c y l i n d r i c a l   t u b e   l e n g t h   18  i s   p r o v i d e d   w i t h   l o c k i n g   p r o -  

j e c t i o n s   or  cams  29  and  30,   r e s p e c t i v e l y ,   a t   b o t h   e n d s .   T h e  

s o c k e t   24  of  t h e   d i s c h a r g e   s p o u t   23  i s   p r o v i d e d   w i t h  

c o r r e s p o n d i n g   i n n e r   cam  s u r f a c e s   31  by  means   of   w h i c h   t h e  

s p o u t   23  may  be  f a s t e n e d   to  one  end  of  t h e   c a r t r i d g e   10  a s  

shown  in   F i g .   10.  When  t h e   s o c k e t   24  i s   m o u n t e d   on  t h e  

c a r t r i d g e   t h e   c u t t i n g   e d g e   25  w i l l   p e r f o r a t e   t h e   m e m b r a n e  



or  end  w a l l   21  as  d e s c r i b e d   a b o v e .   By  m e a n s   of  t h e   l o c k i n g  

cams  30  t h e   o t h e r   end   p o r t i o n   of   t h e   c a r t r i d g e   10  may  b e  

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

d e s i g n a t e d   by  32  and   b e i n g   of  t h e   t y p e   o p e r a t e d   b y  

p r e s s u r i z e d   a i r .   When  t h e   t r i g g e r   33  of   t h e   p i s t o l   32  i s  

o p e r a t e d   t h e   p i s t o n   19  of   t h e   c o n t a i n e r   o r   c a r t r i d g e   1 0  

w i l l   be  p r e s s e d   i n w a r d l y   by  m e a n s   of   p r e s s u r i z e d   a i r   s o  

t h a t   t h e   v i s c o u s   s u b s t a n c e   15  i s   e j e c t e d   f rom  t h e   c a r t r i d g e  

t h r o u g h   t h e   d i s c h a r g e   s p o u t   23  as  d e s c r i b e d   a b o v e .  

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

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

t h e   c y l i n d r i c a l   w a l l   of  t h e   c a r t r i d g e   o r   c o n t a i n e r ,   a n d  

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

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

e x p e n s i v e .   In  t h e   e m b o d i m e n t s   of  t h e   c o n t a i n e r   a c c o r d i n g   t o  

t h e   i n v e n t i o n   shown   i n   F i g s .   7  to   10  t h e   t u b e   l e n g t h - m a y  

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

in   a  s u b s t a n t i a l l y   c h e a p e r   way ,   f o r   e x a m p l e   by  e x t r u s i o n .  

The  t u b e   l e n g t h   18  may  be  made  f rom  p l a s t i c   or  m e t a l ,   s u c h  

as  a l u m i n i u m ,   o r   i t  " m a y   be  made  f rom  a  l a m i n a t e   of   p l a s t i c  

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

b e i n g   o u t w a r d l y   c o a t e d   by  an  a l u m i n i u m   f o i l   in   o r d e r   t o  

make  i t   i m p e r v i o u s   to   g a s e s ,   v a p o u r s ,   and  l i q u i d   s o l v e n t s .  

As  shown  i n   F i g .   7 , t h e   m e m b r a n e   or   end  w a l l   21  m a y  

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

f i l m ,   s u c h   as  p o l y e t h y l e n e ,   and  an  o u t e r   m e t a l   f o i l ,   s u c h  

as  a l u m i n i u m .   I t   may ,   h o w e v e r ,   i n v o l v e   c e r t a i n   t e c h n i c a l  

d i f f i c u l t i e s   to   f a s t e n   t h e   m e m b r a n e   or   end  w a l l   21  to   t h e  

t u b e   l e n g t h   18  so  t h a t   a  h e r m e t i c a l   s e a l   i s   o b t a i n e d  

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

o v e r s i z e   and  m u s t   c o n s e q u e n t l y   be  in   a  f o l d e d   or  p l e a t e d  

c o n d i t i o n   when   f a s t e n e d .  

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

v i d e d   by  m e a n s   of  w h i c h   a  c o n t a i n e r   or   c a r t r i d g e   as  t h a t  



d e s c r i b e d   a b o v e   may  be  p r o d u c e d   in   a  much  more  s i m p l e  

m a n n e r .   T h i s   new  m e t h o d . i s   i l l u s t r a t e d   in  F i g s .   5  to  7 .  

As  shown  in  F i g .   5  a  s t r e t c h a b l e   s h e e t   m a t e r i a l   21'   w h i c h  

may  be  a  l a m i n a t e   of  f i l m s   or  f o i l s   or  may  c o n s i s t   of  a  

s i n g l e   l a y e r   of  m a t e r i a l ,   is   f a s t e n e d   to  one  end  of  a  t u b e  

l e n g t h   18.  The  s h e e t   m a t e r i a l   21'   i s   f a s t e n e d   to  t he   i n n e r  

or  o u t e r   s u r f a c e   of  t he   t u b e   l e n g t h   18  in   a  s u b s t a n t i a l l y  

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

The  c o n t a i n e r   or  p a c k a g e   m a n u f a c t u r e r   may  - i e n   d e l i v e r   t h i s  

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

p a r t s   to  t h e   m a n u f a c t u r e r   of  t h e   v i s c o u s   s u b s t a n c e   or  m a s s  

15  to  be  p a c k e d   in   the   c o n t a i n e r   or  c a r t r i d g e .   The  v i s c o u s  

s u b s t a n c e   15  i s   f i l l e d   i n t o   t h e   o p e n   end  of  t h e   s e m i -  

m a n u f a c t u r e d   a r t i c l e   shown  in  F i g .   5  in   a  h o t   c o n d i t i o n ,  

t h e   s a i d   a r t i c l e   b e i n g   a r r a n g e d   so  t h a t   t he   end  of  t h e   t u b e  

l e n g t h   18  c l o s e d   by  the   s h e e t   m a t e r i a l   21'  i s   e n g a g i n g  

w i t h   a  c o n c a v e   s u r f a c e   of  a  d i e   34  as  shown  in  F i g .   6.  T h e  

open   o t h e r   end  of  t he   f i l l e d   t u b e   l e n g t h   18  i s   now  c l o s e d  

by  t he   p i s t o n   19  w h e r e a f t e r   an  i n w a r d l y   d i r e c t e d   f o r c e   i s  

a p p l i e d   to  t he   p i s t o n   19  by  m e a n s   of  a  p l u n g e r   35  of  a  

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

35  a p p l i e s   s u c h   a  f o r c e   or  p r e s s u r e   to   t he   p i s t o n   19  t h a t  

t h e   s h e e t   m a t e r i a l   21'  is   s t r e t c h e d   p e r m a n e n t l y   to  s u c h   a n  

e x t e n t   t h a t   i t   i s   b r o u g h t   i n t o   e n g a g e m e n t   w i t h   t he   c o n c a v e  

s u r f a c e   of  t h e   d i e   34  w h e r e b y   t h e   d i s t e n d a b l e   m e m b r a n e   o r  

end  w a l l   21  i s   f o r m e d .   The  p l u n g e r   35  may  now  be  r e m o v e d  

and  t h e   p i s t o n   e n g a g i n g   member   20  may  be  m o u n t e d   on  t h e  

c o n t a i n e r   or  c a r t r i d g e   w h i c h   i s   now  r e a d y   f o r   s t o r a g e   o r  

s h i p m e n t .   When  the   mass   or  s u b s t a n c e   15  c o n t a i n e d   in  t h e  

c o n t a i n e r   or  c a r t r i d g e   10  i s   c o o l e d   t h e   v o l u m e   of  t h e   m a s s  

or  s u b s t a n c e   i s   r e d u c e d ,   and  t h e   m e m b r a n e   or   end  w a l l   21  

w i l l   t h e n   t a k e   up  a  f o l d e d   or  p l e a t e d   s h a p e   as  shown  i n  

F i g .   7.  P r o v i d e d   t h a t   t h e   maximum  t e m p e r a t u r e   to  w h i c h   t h e  

c o n t e n t   15  of  t he   c o n t a i n e r   10  i s   e x p o s e d   d u r i n g   s t o r a g e  

and  s h i p m e n t   does   no t   e x c e e d   t h e   t e m p e r a t u r e   d u r i n g   t h e  

f i l l i n g   p r o c e s s ,   the   end  w a l l   w i l l   be  a b l e   to  c o m p e n s a t e  



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

s t o r a g e   and  s h i p m e n t .   ; 

Even  t h o u g h   t h e   c o n t a i n e r   or  p a c k a g e   a c c o r d i n g   to   t h e  

i n v e n t i o n   has   p r e d o m i n a n t l y   b e e n   e x p l a i n e d   w i t h   r e f e r e n c e  

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

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

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

s u b s t a n c e   in   a  h e r m e t i c a l l y   s e a l e d   c o n d i t i o n .   As  an  e x a m p l e ,  

t h e   c o n t a i n e r   a c c o r d i n g   to  t h e   i n v e n t i o n   may  be  s h a p e d   a s  

a  can  h a v i n g   i t s   u p p e r   end  c l o s e d   by  means   of  a  m e m b r a n e  

l i k e   d i s t e n d a b l e   end  w a l l   w h i c h   may  p o s s i b l y   be  p r o t e c t e d  

by  means   of  a  r e m o v a b l e   l i d   p r o v i d e d   w i t h   one  or  more   a i r  

p a s s a g e s . s e c u r i n g   t h a t   t h e   m e m b r a n e   l i k e   end  w a l l   i s   e x p o s e d  

to  t h e   a m b i e n t   p r e s s u r e .  

I t   s h o u l d   a l s o   be  m e n t i o n e d   t h a t   e v e n   t h o u g h   t h e   d i s t e n d -  

a b l e   m e m b r a n e   or   w a l l   p a r t   i s   p r e f e r a b l y   made  f rom  a  

s u b s t a n t i a l l y   i n e l a s t i c   s h e e t   m a t e r i a l   i t   may,  a l t e r n a t i v e -  

l y ,   be  made  f rom  an  e l a s t i c   m a t e r i a l   e x t e n d i n g   a c r o s s   t h e  

end  of  t h e   c y l i n d e r   10  in  i t s   s t r a i n l e s s   c o n d i t i o n .   T h e  

m e m b r a n e   may  t h e n   h a v e   s u c h   a  r e s i l i e n c y   t h a t   i t   may  b e  

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

c o n c a v e   i n n e r   s u r f a c e   of  t h e   end  w a l l   12  shown  i n   F i g s .  

1  to  4  w i t h o u t   a p p l y i n g   any  s u b s t a n t i a l   e l a s t i c   f o r c e   t o  

t h e   c o n t e n t   15  of  t h e   c o n t a i n e r   1 0 .  



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

v i s c o u s   s u b s t a n c e s   (15),  in   a  h e r m e t i c a l l y   s e a l e d   c o n d i t i o n ,  

and  c o m p r i s i n g   a  s u b s t a n t i a l l y   r i g i d   p e r i p h e r a l   w a l l   ( 1 0 ,  

1 8 ) ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   t he   p e r i p h e r a l   w a l l  

(10 ,   18)  i s   a i r  t i g h t l y   c l o s e d   a t   one  end  t h e r e o f   by  a  

d i s t e n d a b l e   m e m b r a n e   or  w a l l   p a r t   (16,   2 1 ) .  

2.  A  c o n t a i n e r   a c c o r d i n g   to  c l a i m   1 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   s a i d   p e r i p h e r a l   w a l l  

has   t he   s h a p e o f   a  c i r c u l a r   c y l i n d e r   (10,   18)  w h i c h   a t   i t s  

o t h e r   end  o p p o s i t e   to  s a i d   d i s t e n d a b l e   m e m b r a n e   or  w a l l  

p a r t   (16,   21)  i s   a d a p t e d   to  be  c l o s e d   by  an  e j e c t i o n   p i s t o n  

(13,   19)  d i s p l a c e a b l e   in   s a i d   c y l i n d e r .  

3.  A  c o n t a i n e r   a c c o r d i n g   to  c l a i m   1  or  2,  c o m p r i s i n g   a t   s a i d  

one  end  an  end  w a l l   (12)  d e f i n i n g   a  d i s c h a r g e   o p e n i n g   ( 1 4 )  

t h e r e i n ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in   t h a t   s a i d   d i s t e n d a b l e  

m e m b r a n e   or   w a l l   p a r t   (16)  i s   a r r a n g e d   w i t h i n   t h e   c o n t a i n e r  

(10)  so  as  to  c u t   o f f   c o m m u n i c a t i o n   b e t w e e n   s a i d   d i s c h a r g e  

o p e n i n g   (14)  and  t h e   i n n e r   s p a c e   of  t h e   c o n t a i n e r .  

4.  A  c o n t a i n e r   a c c o r d i n g   to   c l a i m   3,  w h e r e i n   t he   i n n e r  

s u r f a c e   of  s a i d   end  w a l l   (12)  has   a  c o n c a v e   s h a p e ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in   t h a t   t he   edge   p o r t i o n   of  s a i d  

d i s t e n d a b l e   m e m b r a n e   or  w a l l   p a r t   (16)  i s   s e a l i n g l y   f a s t e n e d  

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

t h e   t r a n s i t i o n   (17)  to  s a i d   p e r i p h e r a l   w a l l   ( 1 0 ) ,   and  i s  

a d a p t e d   to   e n g a g e   w i t h   and  be  s u p p o r t e d   by  s a i d   end  w a l l  

(12)  in   i t s   f u l l y   or  p a r t l y   d i s t e n d e d   c o n d i t i o n .  

5.  A  c o n t a i n e r   a c c o r d i n g   to  any  of  t h e   c l a i m s   1  to  4 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   s a i d   d i s t e n d a b l e  



m e m b r a n e   o r   w a l l   p a r t   (16,   21)  i s   of   s u b s t a n t i a l l y  

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

in  i t s   n o n - d i s t e n d e d   c o n d i t i o n .  

6.  A  c o n t a i n e r   a c c o r d i n g   to  any  of  t h e   c l a i m s   1  to  5 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   s a i d   m e m b r a n e   or   w a l l  

p a r t   (16 ,   21)  i s   made  f rom  a  m e t a l   f o i l   c o a t e d   by  a  l a y e r  

of  h e a t   s e a l a b l e   p l a s t i c   m a t e r i a l .  

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

to  any  of  t h e   c l a i m s   2  to  4 ,  

c  h  a  r   a  c  t   e  r  i  z  e  d   in  c l o s i n g   one  end of   a  c y l i n d r i c a l  

t u b e   l e n g t h   or  s e c t i o n   (18)  by  p o s i t i o n i n g   a  t h i n ,   s t r e t c h -  

a b l e   s h e e t   m a t e r i a l   ( 2 1 ' )   a c r o s s   s a i d   one   end  and  s e a l i n g  

i t   to   t h e   s u r f a c e   of   s a i d   t u b e   l e n g t h ,   f i l l i n g   t h e   l i q u i d  

s u b s t a n c e   (15)  to  be  p a c k e d   i n t o   t h e   t u b e   l e n g t h   t h r o u g h  

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

a  c o m p r e s s i v e   f o r c e   so  as  to  s t r e t c h   s a i d   s h e e t   m a t e r i a l  

( 2 1 ' )   p e r m a n e n t l y .  

8.  A  m e t h o d   a c c o r d i n g   to  c l a i m   7 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in   t h a t   s a i d   l i q u i d   s u b s t a n c e  

(15)  i s   f i l l e d   i n t o   t he   t u b e   l e n g t h   (18)  in   a  h e a t e d  

c o n d i t i o n .  

9.  A  m e t h o d   a c c o r d i n g   to  c l a i m   7  or   8 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in   t h a t   s a i d   c o m p r e s s i v e   f o r c e  

is   a p p l i e d   by  means   of  an  e j e c t i o n   p i s t o n   (19)  w h i c h   i s  

i n s e r t e d   i n t o   t h e   open   end  of   t h e   t u b e   l e n g t h   ( 1 8 ) .  

10.  A  m e t h o d   a c c o r d i n g   to  any  of  t h e   c l a i m s   7  to  9 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in   u s i n g   a  s h e e t   m a t e r i a l   ( 2 1 ' )  

w h i c h   i s   a  m e t a l   f o i l ,   s u c h   as  a l u m i n i u m   f o i l ,   l a m i n a t e d  

w i t h   a  p l a s t i c   f i l m .  
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