
Europaisches  Patentamt 

European  Patent  Office  ©  Publication  number:  0  0 8 9   3 9 5  

Office  europeen  des  brevets  A 1  

©  EUROPEAN  PATENT  APPLICATION 

@  Application  number:  82102417.1  ©  Int.  CI.3:  B  65  D  3 9 / 0 4  

©  Date  of  filing:  23.03.82 

@  Date  of  publication  of  application:  ©  Applicant:  THE  CONTINENTAL  GROUP,  INC. 
28.09.83  Bulletin  8339  1  Harbor  Plaza 

Stamford  Connecticut  06904(US) 
@  Designated  Contracting  States: 

DE  FR  GB  IT  NL  SE  ©  Inventor:  Boik,ElmerJ. 
21W132Hemstead 
Lombard  Illinois  60148(US) 

©  Inventor:  Marshall,  Paul  F. 
104  Wilson 
Park  Forest  Illinois  60466(US) 

@  Representative:  Baillie,  lain  Cameron  et  al, 
c/o  Ladas  &  Parry  Isartorplatz  5 
D-8000  Munchen  2(DE) 

(w)  Closure  having  means  for  retention  in  tubular  container. 

This  relates  to  a  closure  unit  (22)  which  may  be  inserted 
into  an  open  end  of  a tubular  container  body  (21),  particularly 
one  formed  of  paperboard  or  plastic  material,  and  which  will 
have  an  automatic  interlock  with  the  container  body  (21)  and 
a  seal  sufficient  to  hold  the  closure  unit  in  sealed  relation 
with  respect  to  the  container  body  (21)  under  all  normal 
usages  without  the  use  of  an  adhesive.  The  interlock 
between  the  closure  unit  (22)  and  the  container  body  (21)  is 
in  the  form  of  a  plurality  of  retaining  lugs  (27,  52)  which  are 
resiliently  deflected  when  the  closure  unit  (22)  and  container 
body  (21)  are  assembled  and  which  have  a  pressure 
engagement  with  the  interior  surface  of  the  container  body 
(21)  to  form  an  interlock  therewith. 



T h i s   i n v e n t i o n   r e l a t e s   to  end  c l o s u r e s   f o r  

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

C o n t a i n e r s   f o r   p r o d u c t s   have   in   t h e   p a s t  

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

and  t h e   e n d s   of  such   c o n t a i n e r s   have   b e e n   c l o s e d   b y  

end  u n i t s   or   end  c l o s u r e s   w h i c h   have   a  p r o j e c t i o n  

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

i s   s e c u r e d   in   p l a c e   by  means   of  a  s u i t a b l e   a d h e s i v e .  

The  a d h e s i v e ,   in   o r d e r   to  make  c e r t a i n   t h a t   i t   i s  

s u p p l i e d   in   s u f f i c i e n t   q u a n t i t y   to  e f f e c t   t he   b o n d i n g  

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

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

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

the   c l o s u r e   u n i t   and  the   c o n t a i n e r   body   c o n t a i n i n g  

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

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

c o n t a m i n a n t .  

The  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   is   t o  

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

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

A c c o r d i n g l y ,   t he   p r e s e n t   i n v e n t i o n   p r o v i d e s  

an  end  c l o s u r e   f o r   t u b u l a r   c o n t a i n e r   b o d i e s ,   s a i d  

end  c l o s u r e   c o m p r i s i n g   an  end  p a n e l   h a v i n g   i n n e r   a n d  

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

e r a l   o u t e r   s u r f a c e   a r e a   f o r   e n g a g i n g   in   a b u t t i n g  

r e l a t i o n   an  e x t r e m e   end  of  a  c o n t a i n e r   b o d y ,   and  r e -  

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

s a i d   r e t a i n i n g   means   b e i n g   in   t he   fo rm  of  p e r i p h e r a l l y  



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

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

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

i n c l u d i n g   an  a n c h o r i n g   head   h a v i n g   a  cam  s u r f a c e  

a d j a c e n t   a  f r e e   end  t h e r e o f   f o r   e n g a g e m e n t   w i t h   a  

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

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

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

s u r f a c e ,   s a i d   a n c h o r i n g   head   a l s o   i n c l u d i n g   an  a n -  

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

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

in  s a i d   a x i a l   p r o j e c t i o n   of  s a i d   p e r i p h e r a l   s u r f a c e .  

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

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

c o n t a i n e r   body  and  fo rm  an  i n t e r l o c k   t h e r e w i t h  

w h e r e i n   r e t e n t i o n ,   u n d e r   t e s t   c o n d i t i o n s ,   has  b e e n  

m a i n t a i n e d   w i t h   i n t e r n a l   a i r   p r e s s u r e s   as  h i g h   a s  

60  p . s . i .   w h i c h   i s   many  t i m e s   the   5-6  p . s . i .   n o r -  

m a l l y   r e q u i r e d .  

In  a  p r e f e r r e d   e m b o d i m e n t   t he   l u g s   may  b e  

p r e s s e d   by  the   c o n t a i n e r   body  a g a i n s t   b a c k - u p  

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

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

and  the   b a c k - u p   e l e m e n t s .  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   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   an  e x p l o d e d   p e r s p e c t i v e   v i e w  

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

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

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

F i g u r e   2  is   an  e n l a r g e d   b o t t o m   v iew  of  t he   t o p  

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

m e a n s .  

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

t i o n a l   v iew  t a k e n   t h r o u g h   t he   c l o s u r e   u n i t   of  F i g u r e   2 



g e n e r a l l y   a l o n g   t h e   l i n e   3 - 3 .  

F i g u r e   4  i s   an  e n l a r g e d   f r a g m e n t a r y   s e c -  

t i o n a l   v i e w   t a k e n   g e n e r a l l y   a l o n g   t h e   l i n e   4-4  o f  

F i g u r e   2,  and  shows  t h e   s p e c i f i c   d e t a i l s   of  one  o f  

t h e   r e t a i n i n g   l u g s .  

F i g u r e   5  i s   a  f r a g m e n t a r y   e n l a r g e d   s e c -  

t i o n a l   v i e w   t a k e n   g e n e r a l l y   a l o n g   t he   l i n e   5-5  o f  

F i g u r e   2,  and  shows  t h e   d e t a i l s   of  a  t y p i c a l   c e n -  

t e r i n g   l u g .  

F i g u r e   6  i s   an  e n l a r g e d   p l a n   v i e w   of  t h e  

b o t t o m   c l o s u r e   u n i t .  

F i g u r e   7  i s   an  e n l a r g e d   f r a g m e n t a r y   s e c -  

t i o n a l   v i e w   t a k e n   t h r o u g h   a  m o d i f i e d   fo rm  of  c l o s u r e  

u n i t .  

F i g u r e   8  i s   a  s e c t i o n a l   v i e w   s i m i l a r   t o  

F i g u r e   7,  and  shows  t h e   c l o s u r e   u n i t   a s s e m b l e d   w i t h  

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

F i g u r e   9  i s   a  f r a g m e n t a r y   s e c t i o n a l   v i e w  

s i m i l a r   to  F i g u r e   7,  s h o w i n g   a n o t h e r   fo rm  of   c l o s u r e  

u n i t .  

F i g u r e   10  i s   a  f r a g m e n t a r y   s e c t i o n a l   v i e w  

t h r o u g h   the   c l o s u r e   u n i t   of  F i g u r e   9,  and  i n s e r t e d  

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

F i g u r e   11  i s   a  s e c t i o n a l   v i e w   t a k e n   t h r o u g h  

t h e   c l o s u r e   u n i t   of  F i g u r e   6  when  a p p l i e d   to  a  t u b -  

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

F i g u r e   12  i s   a  s e c t i o n a l   v i e w   s i m i l a r   t o  

F i g u r e   7,  and  shows  y e t   a n o t h e r   f o rm  of  c l o s u r e   u n i t .  

F i g u r e   13  i s   a  s e c t i o n a l   v i e w   t h r o u g h   t h e  

c l o s u r e   u n i t   of  F i g u r e   12,  a p p l i e d   to  a  t u b u l a r  

c o n t a i n e r   b o d y .  

F i g u r e   14  i s   a  f r a g m e n t a r y   s e c t i o n a l   v i e w  

s i m i l a r   to  F i g u r e   7,  and  shows  s t i l l   a n o t h e r   form  o f  

c l o s u r e   u n i t .  

F i g u r e   15  is   a  s e c t i o n a l   v i e w   s i m i l a r   t o  

F i g u r e   7,  and  shows  y e t   a n o t h e r   fo rm  of  c l o s u r e   u n i t .  



R e f e r r i n g   now  to  t he   d r a w i n g s   in  d e t a i l ,  
r e f e r e n c e   i s   made  to  F i g u r e   1  w h e r e i n   t h e r e   a r e   i l -  

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

g e n e r a l l y   i d e n t i f i e d   by  the   n u m e r a l   20,  and  i n c l u d i n g  

a  c o n t a i n e r   body  21  w h i c h   is   p r o v i d e d   w i t h   an  u p p e r  
end  c l o s u r e ,   g e n e r a l l y   i d e n t i f i e d   by  t h e   n u m e r a l   2 2 ,  

a n d ' a   l o w e r   end  c l o s u r e   g e n e r a l l y   i d e n t i f i e d   by  t h e  

n u m e r a l   2 3 .  

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

body  21  i s   in  t h e   form  of  a  l e n g t h   of  t u b i n g .   N o r -  

m a l l y   t h e   t u b e   f rom  w h i c h   the   c o n t a i n e r   body  21  i s  

f o r m e d   w i l l   be  a  c o n v e n t i o n a l   s p i r a l l y   wound  t u b e .  

A c c o r d i n g l y ,   t h e   c o n s t r u c t i o n a l   d e t a i l s   of  t h e   c o n -  

t a i n e r   body   21  w i l l   n o t   be  s e t   f o r t h   in  more   d e t a i l  

h e r e .  

W i t h   r e s p e c t   to  t he   f o r e g o i n g ,   i t   i s   a l s o  

p o i n t e d   o u t   t h a t   t he   c o n t a i n e r   body  21  c o u l d   f e a s i b l y  

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

R e f e r r i n g   now  to  F i g u r e s   2  and  3  i t   w i l l  

be  s e e n   t h a t   t h e r e   i s   i l l u s t r a t e d   the   c l o s u r e   u n i t   22 

in  d e t a i l .   The  c l o s u r e   u n i t   22  is  of  a  m o l d e d  

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

p a n e l   24  h a v i n g   f o r m e d   on  i t s   u n d e r s i d e   a  p e r i p h e r a l  

s u r f a c e   a r e a   25  f o r   e n g a g i n g   an  e x t r e m e   end  26  o f  

t h e   c o n t a i n e r   body   and  g e n e r a l l y   f o r m i n g   a  s e a l  

t h e r e w i t h .   The  e x t e r n a l   d i a m e t e r   of  t he   end  p a n e l   24 

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

t a i n e r   body   2 1 .  

The  end  p a n e l   24  has   d e p e n d i n g   t h e r e f r o m   a  

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

each   i d e n t i f i e d   by  t he   n u m e r a l   27.  The  r e t a i n i n g  

l u g s   27  a r e   s e p a r a t e d   by  s e p a r a t e l y   f o r m e d   a l i g n i n g  

l u g s   28  w h i c h   l i e   on  a  common  c i r c l e   and  w h i c h   h a v e  

r a d i a l l y   o u t e r   s u r f a c e s   30  a d a p t e d   to  be  s n u g l y   r e -  

c e i v e d   in  an  o p e n   end  of  t he   c o n t a i n e r   body  2 1 .  

The  c l o s u r e   u n i t   22  is   a  d i s p e n s i n g   u n i t ,  



and  t h e   end  p a n e l   24  h a s   one  h a l f   t h e r e o f   a x i a l l y   i n -  

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

i d e n t i f i e d   by  t h e   n u m e r a l   31  and  b e i n g   in  p a r t   s u r -  

r o u n d e d   by  an  a x i a l   c i r c u m f e r e n t a i l   w a l l   32  w h i c h  

d e p e n d s   f rom  t h e   end  p a n e l   24  and  i s   a n n u l a r   in  o u t -  

l i n e .   The  w a l l   32  h a s   an  o u t e r   c o r n e r   33  w h i c h   i s  

d i s p o s e d   a d j a c e n t   t h e   r e t a i n i n g   l u g s   27  as  i s   b e s t  

shown  in  F i g u r e   4  and   w i l l   be  d e s c r i b e d   in  d e t a i l  

h e r e i n a f t e r .  

The  end  p a n e l   24  has   e x t e n d i n g   u p w a r d l y  

t h e r e f r o m   an  a n n u l a r   p r o j e c t i o n   34  so  as   to  d e f i n e   a  

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

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

Wi th   p a r t i c u l a r   r e f e r e n c e   to  F i g u r e   3,  i t  

w i l l   be  s e e n   t h a t   t h e   end  p a n e l   24  i n c l u d e s   a  g e n -  

e r a l l y   h a l f - c i r c u l a r   p a n e l   p o r t i o n   35  w h i c h   l i e s   i n  

t h e  p l a n e   of  t h e   end  p a n e l   24  and  w h i c h   i s   a x i a l l y  

o f f s e t   f rom  t h e   p a n e l   p o r t i o n   31.  A  g e n e r a l l y   d i a -  

m e t r i c a l   w a l l   36  j o i n s   d i a m e t r i c a l l y   a d j a c e n t   i n n e r  

p o r t i o n s   of  t h e   p a n e l   p o r t i o n s   31  and  3 5 .  

The  p a n e l   p o r t i o n   35  has   f o r m e d   t h e r e i n  

s u i t a b l e   d i s p e n s i n g   o p e n i n g s   37.  The  s i z e   and  s h a p e  

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

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

The  i l l u s t r a t e d   o p e n i n g s   37  a r e   i n t e n d e d   f o r   t h e   d i s -  

p e n s i n g   of  a  p o w d e r   or   f i n e   g r a n u l a r   m a t e r i a l .  

The  a n n u l a r   p r o j e c t i o n   34,  r e m o t e   f rom  t h e  

p a n e l   p o r t i o n   35,  has   h i n g e d l y   c o n n e c t e d   t h e r e t o   a s  

a t   38  a  c l o s u r e   d i s k   g e n e r a l l y   i d e n t i f i e d   by  t h e  

n u m e r a l   40.  The  c l o s u r e   d i s k   is  c i r c u l a r   in   o u t l i n e  

and  i s   d i v i d e d   by  a  h i n g e   l i n e   41  i n t o   two  g e n e r a l l y  

s e m i c i r c u l a r   p o r t i o n s   42  and  4 3 .  

The  s e m i c i r c u l a r   p o r t i o n   43  has   p r o j e c t i n g  

t h e r e f r o m   p i n s   44  w h i c h   a r e   r e c e i v a b l e   in  t h e   o p e n -  

i n g s   37  to  e f f e c t   t h e   s e a l i n g   t h e r e o f .   The  p o r t i o n  

42  i s   i n t e n d e d   to  o v e r l i e   t he   r e c e s s e d   p a n e l   p o r t i o n  

31  and  the   r e l a t i o n s h i p   of  t he   c l o s u r e   e l e m e n t   40  



to  t he   r e m a i n d e r   of  t he   c l o s u r e   u n i t   22  is  one  w h e r e -  

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

p r e s s e s   down  on  t he   p a n e l   p o r t i o n   42,  the   p a n e l   p o r t i o n  
43  w i l l   l i f t   u p w a r d l y   and  become  d i s e n g a g e d   f r o m  

the   p a n e l   p o r t i o n   35.  T h i s   s p e c i f i c   c l o s u r e   a c t i o n  

is   in  no  way  a  p a r t   of  t h i s   i n v e n t i o n   and  i s   c l e a r l y  

d i s c l o s e d   in   U.S .   P a t e n t   No.  3 , 8 5 0 , 3 5 0 .   A c c o r d i n g -  

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

u n i t   22  w i l l   be  s e t   f o r t h   h e r e .  

R e f e r e n c e   i s   now  made  to  F i g u r e   6  w h e r e i n  

i t   w i l l   be  s e e n   t h a t   t he   c l o s u r e   u n i t   23  i s   of  a  

c o n s t r u c t i o n   v e r y   s i m i l a r   to  t he   c l o s u r e   u n i t   2 2 ,  

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

23  is   a l s o   p r e f e r a b l y   m o l d e d   of  a  r e s i l i e n t   p l a s -  

t i c s   m a t e r i a l   and  i n c l u d e s   an  end  p a n e l   45  h a v i n g   a  

p r o j e c t i n g   c e n t r a l   p o r t i o n   d e f i n e d   by  an  a n n u l a r  

w a l l   4 8 .  

The  u p p e r   s i d e   of  t he   end  p a n e l   45  a r o u n d  

t h e   p e r i p h e r y   of  t h e   end  p a n e l   is  in  t he   form  of  a  

s u r f a c e   a r e a   50  f o r   e n g a g i n g   in  a b u t t i n g   r e l a t i o n  

t he   e x t r e m e   l o w e r   end  51  of  t he   c o n t a i n e r   body  21  

g e n e r a l l y   in  s e a l e d   r e l a t i o n .   The  end  p a n e l   45  h a s  

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

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

n u m e r a l   52,  and  a l i g n i n g   l u g s   53  w h i c h   r e s p e c t i v e l y  

c o r r e s p o n d   s u b s t a n t i a l l y   to  t he   l u g s   27  and  2 8 .  

R a t h e r   t h a n   to  d e s c r i b e   t he   m a n n e r   in  w h i c h  

t he   c l o s u r e   u n i t s   22,  23  a r e   i n t e r l o c k e d   w i t h   t h e  

c o n t a i n e r   body   21,  r e f e r e n c e   is   now  made  to  F i g u r e s  

7  and  8  w h e r e i n   t h e r e   i s   s c h e m a t i c a l l y   i l l u s t r a t e d  

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

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

u n i t   b e i n g   g e n e r a l l y   i d e n t i f i e d   by  t he   n u m e r a l   5 4 .  

The  c l o s u r e   u n i t   54  i n c l u d e s   a  c i r c u l a r   o u t l i n e   e n d  

p a n e l   55  w h i c h   has   d e p e n d i n g   t h e r e f r o m   a t   c i r c u m -  

f e r e n t i a l l y   s p a c e d   i n t e r v a l s   r e t a i n i n g   l u g s   56  w h i c h  



a r e   s i m i l a r   to  t he   l u g s   27  b u t   may  have   a  c o n f i g u r a -  

t i o n   d i f f e r e n t   t h e r e f r o m .   An  a n n u l a r   p o r t i o n   of  t h e  

end  p a n e l   55,  r a d i a l l y   o u t w a r d l y   of  the   c o n n e c t i o n s  

of   t h e   l u g s   56  to  t h e   end  p a n e l   55,  d e f i n e s   a  s u r -  

f a c e   a r e a   57  by  a b u t t i n g   an  e x t r e m e   end  of  a  t u b u l a r  

c o n t a i n e r   b o d y .  

I t   i s   to  be  n o t e d   t h a t   t he   r e t a i n i n g   lug   56  

h a s - a   t h i n   s t r a p - l i k e   p o r t i o n   58  w h i c h   i s   d i r e c t l y   i n -  

t e g r a l   w i t h   t he   end  p a n e l   55,  and  an  a n c h o r i n g   h e a d ,  

g e n e r a l l y   i d e n t i f i e d   by  t h e   n u m e r a l   60.  The  a n c h o r -  

ing  head   60  has   a  cam  s u r f a c e   61  f a c i n g   away  f r o m  

the   end  p a n e l   55  and  s l o p i n g   g e n e r a l l y   t o w a r d   t h e  

p l a n e   of  t he   end  p a n e l   55  and   r a d i a l l y   o u t w a r d l y  

w i t h   r e s p e c t   t h e r e t o .   The  h e a d   60  a l s o   has   an  a n -  

c h o r i n g   s u r f a c e   62  w h i c h   i s   d i s p o s e d   g e n e r a l l y  

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

t he   end  p a n e l   55  and  r a d i a l l y   i n w a r d l y .   The  o t h e r  

s u r f a c e s   of  t he   a n c h o r i n g   h e a d   60  have   no  f u n c t i o n  

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

With   r e f e r e n c e   to  F i g u r e s   7  and  8,  i t   w i l l  

be  s e e n   t h a t   the   r e l a t i v e   d i a m e t e r s   of  t h e   s u r f a c e  

61  and  t h e   i n t e n d e d   c o n t a i n e r   body   21  i s   s u c h   t h a t  

t h e   e x t r e m e   end  of  t h e   c o n t a i n e r   body ,   f o r   e x a m p l e  

t he   end  51,  w i l l   e n g a g e   t h e   cam  s u r f a c e   and  as  t h e  

c l o s u r e   u n i t   54  i s   p r e s s e d   i n t o   t he   c o n t a i n e r   b o d y  

21,  t h e   l u g s   56  w i l l   be  r a d i a l l y   i n w a r d l y   d e f l e c t e d  

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

t h r o u g h   t h e   c o n t a i n e r   body   21,  a f t e r   w h i c h   t h e   c l o -  

s u r e   u n i t   54  and  t h e   c o n t a i n e r   body  21  a r e   t e l e -  

s c o p e d   s u f f i c i e n t l y   to  h a v e   t h e   e x t r e m e   end  51  a b u t  

the   s u r f a c e   57,  as  i s   c l e a r l y   shown  in  F i g u r e   8 .  

Due  to  t h e   r e s i l i e n c y   of  t he   l u g s   56,  t h e  

l u g s   w i l l   t i g h t l y   p r e s s   t h e   a n c h o r i n g   s u r f a c e   62  o f  

each   lug  a g a i n s t   t h e   i n n e r   s u r f a c e   of  t he   c o n t a i n e r  

body .   F u r t h e r ,   when  t he   c o n t a i n e r   body  21  i s   f o r m e d  



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

p a p e r b o a r d   or  p l a s t i c ,   the   l u g s   56  w i l l   have   a  t e n -  

dency   to  i m p r e s s   t he   m a t e r i a l   of  t he   c o n t a i n e r   b o d y  

and  fo rm  a n c h o r i n g   i n t e r l o c k s   t h e r e w i t h .  

The  a n c h o r i n g   s u r f a c e   62  may  e i t h e r   b e  

r e l a t i v e l y   s m o o t h ,   as  shown  in  F i g u r e   7,  or  may  b e  

g e n e r a l l y   s e r r a t e d ,   as  is  shown  w i t h   r e s p e c t   to  t h e  

l u g s   27  w h i c h   a r e   to  be  d e s c r i b e d   in  more  d e t a i l  

h e r e i n a f t e r .  

A l t h o u g h   the   c l o s u r e   u n i t   54  has  b e e n   i l -  

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

j e c t i n g   r e t a i n i n g   l u g s   56,  i t   is  to  be  u n d e r s t o o d  

t h a t   i f   d e s i r e d   b e t w e e n   a d j a c e n t   r e t a i n i n g   l u g s   t h e r e  

may  be  g u i d e   l u g s   such   as  t he   l u g s   2 8 .  

R e f e r r i n g   now  to  F i g u r e   9,  i t   w i l l   be  s e e n  

t h a t   t h e r e   i s   i l l u s t r a t e d   s t i l l   a n o t h e r   form  o f  

c l o s u r e   g e n e r a l l y   i d e n t i f i e d   by  the   n u m e r a l   6 3 .  

The  c l o s u r e   63  is   i d e n t i c a l   w i t h   the   c l o s u r e   u n i t   54 

w i t h   t he   a d d i t i o n   of  a  p r e s s u r e   r i n g   64  d i s p o s e d  

r a d i a l l y   i n w a r d l y   of  the   l u g s   56.  The  c l o s u r e   u n i t  

63  is   a s s e m b l e d   w i t h   a  c o n t a i n e r   body  21  in  t he   s a m e  

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

54.  H o w e v e r ,   as   is   c l e a r l y   shown  in  F i g u r e   1 0 ,  

when  the   l u g s   56  a r e   d e f l e c t e d   r a d i a l l y   i n w a r d l y  

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

body  21,  r a d i a l l y   i n n e r   s u r r a c e s   65  of  the   l u g s   56 

w i l l   h a v e   e n g a g e d   the   p r e s s u r e   r i n g   64  w h i c h   f u n c t i o n s  

as  a  b a c k - u p   f o r   t he   l u g s   56.  Thus ,   the   p r e s s u r e  
e x e r t e d   r a d i a l l y   o u t w a r d l y   by  e a c h   of  t he   r e t a i n i n g  

l u g s   56  on  t h e   i n n e r   s u r f a c e   of  the   c o n t a i n e r   b o d y  

is   no t   r e s t r i c t e d   to  the   r e s i l i e n c y   of  the   s t r a p   p o r -  
t i o n   58,  and  t h u s   the   c l o s u r e   u n i t   63  may  be  m o r e  

f i r m l y   a n c h o r e d   w i t h i n   t he   c o n t a i n e r   b o d y .  

R e f e r e n c e   is   now  made  to  F i g u r e   11  w h i c h   c o u l d  

be  a  c r o s s   s e c t i o n   of  the   c l o s u r e   u n i t   23  a l t h o u g h   i t  



d o e s   n o t   n e c e s s a r i l y   h a v e   t h e   g u i d e   l u g s   53.  T h e  

c l o s u r e   u n i t   in  F i g u r e   11  i s   g e n e r a l l y   i d e n t i f i e d  

by  t h e   n u m e r a l   66  and  i n c l u d e s   an  a n n u l a r   end  p a n e l  

67  h a v i n g   p r o j e c t i n g   f rom  t h e   r a d i a l l y   i n n e r   p o r t i o n  

t h e r e o f   an  a n n u l a r   w a l l   68  w h i c h ,   in   t u r n ,   c a r r i e s  

an  a x i a l l y   o f f s e t   i n n e r   end  p a n e l   p o r t i o n   70.  T h e  

end  p a n e l   67  a l s o   has   p r o j e c t i n g   t h e r e f r o m   in   t h e  

same  a x i a l   d i r e c t i o n   as  t h e   w a l l   68  and  in  s u r -  

r o u n d i n g   r e l a t i o n   to  t h e   w a l l   68  a  p l u r a l i t y   of  c i r -  

c u m f e r e n t a i l l y   s p a c e d   a n c h o r i n g   l u g s   56.  The  c o n -  

n e c t i o n s   b e t w e e n   t he   s t r a p   58  of  t he   l u g s   56  and  t h e  

end  p a n e l   a r e   s u r r o u n d e d   by  a  r a d i a l l y   o u t e r   p e r i p h e r a l  

s u r f a c e   71  w h i c h ,   l i k e   t h e   s u r f a c e   57,  is   i n t e n d e d   t o  

a b u t   t h e   e x t r e m e   end  of  t h e   c o n t a i n e r   body  2 1 .  

The  a n c h o r i n g   l u g s   56  f u n c t i o n   in   t h e   s a m e  

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

u n i t s   54  and  63  e x c e p t   t h a t   t h e   a n n u l a r   w a l l   68  h a s  

t he   f u r t h e r   f u n c t i o n   of  b e i n g   a  b a c k - u p   f o r   t h e   l u g s  

56  and  may  e x t e n d   a x i a l l y   b e y o n d   the   r a d i a l l y   i n n e r  

s u r f a c e   65  of  t he   l u g s   56  so  t h a t   t he   l u g s   56  e n g a g e  

an  i n t e r m e d i a t e   p o r t i o n   of  t h e   w a l l   68  f o r   i t s   b a c k -  

up  s u p p o r t .  

R e f e r e n c e   i s   now  made  to  F i g u r e s   12  and  1 3 ,  

w h e r e i n   i t   w i l l   be  s e e n   t h a t   t h e r e   i s   i l l u s t r a t e d  

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

n u m e r a l   72.  The  c l o s u r e   u n i t   72  may  be  i d e n t i c a l  

w i t h   t h e   c l o s u r e   u n i t   54  and  w i l l   d i f f e r   t h e r e f r o m  

o n l y   in   t h a t   t h e r e   i s   p r o j e c t i n g   f rom  t he   end  p a n e l  

55  in  t h e   same  a x i a l   d i r e c t i o n   as  t he   r e t a i n i n g   l u g s  

56  a  p l u r a l i t y   of  b a c k - u p   l u g s   73,  t h e r e b e i n g   o n e  

b a c k - u p   lug   73  f o r   e a c h   of  t h e   l u g s   56,  and ,   i f  

d e s i r e d ,   t h e   b a c k - u p   l u g s   73  may  be  of  a  l e s s e r   c i r -  

c u m f e r e n t i a l   e x t e n t   t h a n   t h e   r e t a i n i n g   l u g s   5 6 .  

R e f e r r i n g   now  to  F i g u r e   13,  i t   w i l l   be  s e e n  

t h a t   when  the   c l o s u r e   u n i t   72  is   p o s i t i o n e d   w i t h i n  

an  end  of  t he   c o n t a i n e r   b o d y   21,  t he   r a d i a l l y   i n n e r  



s u r f a c e   65  of  e a c h   lug   56  w i l l   e n g a g e   i t s   r e s p e c t i v e  

b a c k - u p   lug  73  s u b s t a n t i a l l y   in  t he   same  m a n n e r   a s  
d o e s   t he   lug  56  of  t he   c l o s u r e   u n i t   63  w i t h   r e s p e c t  

to  t he   a n n u l a r   w a l l   64.  The  i n d i v i d u a l   b a c k - u p   l u g s  

73  have  the   a d d e d   a d v a n t a g e   of  p r o v i d i n g   f o r   c o n -  

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

s u p p o r t   p r e s s u r e   on  the   r e t a i n i n g   l u g s   5 6 .  

R e f e r r i n g   now  to  F i g u r e   14,  i t   w i l l   be  s e e n  

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

by  the   n u m e r a l   74,  is   i d e n t i c a l   w i t h   t he   c l o s u r e  

u n i t   63  e x c e p t   t h a t   the   a n n u l a r   w a l l   64  is   p r o v i d e d  

w i t h   i n d i v i d u a l   b a c k - u p   l u g s   75  a d j a c e n t   t h e   c o n n e c t i o n  

of  t he   w a l l   64  to  t h e   end  p a n e l   55.  The  a x i a l   e x t e n t  

of  the   l u g s   75  w i l l   c o n t r o l   t he   p o i n t   a t   w h i c h   t h e y  

e n g a g e   the   s u r f a c e   65  of  t he   l u g s   56  and  t h i s ,   in  c o m -  

b i n a t i o n   w i t h   t he   r e s i l i e n c y   of  t he   l u g s   56,  w i l l   c o n -  

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

60  w i t h   the   i n n e r   s u r f a c e   of  the   c o n t a i n e r   body .   I t  

i s   a l s o   f e a s i b l e   t h a t   the   l u g s   56  be  so  p r o p o r t i o n e d  

t h a t   the   s u r f a c e s   65  t h e r e o f   w i l l   e n g a g e   b o t h   the   l u g s  

75  and  the   r i n g   or  w a l l   6 4 .  

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

by  the   n u m e r a l   76,  is   i l l u s t r a t e d   in  F i g u r e   15.  T h i s  

c l o s u r e   u n i t   c o r r e s p o n d s   to  t he   c l o s u r e   u n i t   66  a n d  

d i f f e r s   t h e r e f r o m   o n l y   in  t h a t   t h e   w a l l   68  has   f o r m e d  

i n t e g r a l l y   t h e r e w i t h   b a c k p u p   l u g s   77  w h i c h   c o r r e s p o n d  

to  the   b a c k - u p   l u g s   75  of  F i g u r e   14.  The  b a c k - u p  

l u g s   77  f u n c t i o n   in   t he   same  m a n n e r   as  the   b a c k - u p  

l u g s   75  and  no  f u r t h e r   d e s c r i p t i o n   of  t he   o p e r a t i o n  

t h e r e o f   is   b e l i e v e d   to  be  n e c e s s a r y .  
R e f e r e n c e   is   now  s p e c i f i c a l l y   made  to  F i g u r e s  

4  and  5 .  

F i r s t ,   w i t h   r e s p e c t   to  F i g u r e   5,  i t   w i l l  

be  s een   t h a t   the   g u i d e   or  a l i g n i n g   l u g s   28  a r e  

r e l a t i v e l y   s h o r t   as  c o m p a r e d   to  t he   l u g s   27  and  s e r v e  



to  p o s i t i o n   and  c e n t e r   t h e   e x t r e m e   end  of   t h e   c o n -  

t a i n e r   body  21  r e l a t i v e   to  t h e   end  p a n e l   2 4 .  

R e f e r r i n g   now  to  F i g u r e   4,  i t   w i l l   be  s e e n  

t h a t   t he   l u g s   27  a r e   of  a  c o n s t r u c t i o n   s i m i l a r   t o  

t h a t   of  t he   l u g s   56  and  in  f a c t ,   t he   l u g s   56  c o u l d  

be  of  an  i d e n t i c a l   c o n f i g u r a t i o n   to  t h a t   of  t he   l u g s  

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

27  i l l u s t r a t e d   in  F i g u r e   4  i s   t h e   p r e f e r r e d   lug  e m -  

b o d i m e n t ,   and  t h e r e f o r e   w i l l   be  d e s c r i b e d   m o s t  

s p e c i f i c a l l y   h e r e .   The  lug   27  i n c l u d e s   a  s t r a p   p o -  
t i o n   78  w h i c h   i s   i n t e g r a l l y   c o n n e c t e d   to  t he   end  p a n e l  

24  i m m e d i a t e l y   a d j a c e n t   t he   a r e a   25  and  g e n e r a l l y  

a l o n g   t he   same  c i r c l e   as  t he   l u g s   28.  The  s t r a p   78 

e x t e n d s   a x i a l l y   f rom  t h e   end  p a n e l   24  and  r a d i a l l y   o u t -  

w a r d l y   so  as  p a r t i a l l y   to  i n t e r s e c t   w i t h   an  a x i a l  

p r o j e c t i o n   of  t h e   s u r f a c e   2 5 .  

Each   l ug   27  a l s o   i n c l u d e s   an  a n c h o r i n g  

h e a d ,   g e n e r a l l y   i d e n t i f i e d   by  t h e   n u m e r a l   80.  The  a n -  

c h o r i n g   head   80  is   g e n e r a l l y   t r i a n g u l a r   in  c r o s s  

s e c t i o n   and  has   a  r a d i a l l y   i n n e r   r e a r   s u r f a c e   81  w h i c h  

i s   p a r t   of  a  c y l i n d e r .   I t   a l s o   has   a  cam  s u r f a c e  

82  w h i c h   is  p a r t   of  a  cone   and  w h i c h   s l o p e s   a x i a l l y  

t o w a r d   the   p l a n e   of  t he   end  p a n e l   24  and  r a d i a l l y  

o u t w a r d l y .   The  s u r f a c e   82  i s   a t   l e a s t   in  p a r t  

a l i g n e d   w i t h   an  a x i a l   p r o j e c t i o n   of  t h e   s u r f a c e   25  

so  t h a t   i t   w i l l   e n g a g e   in   camming   r e l a t i o n   t h e   e x -  

t r e m e   end  26  of  t h e   c o n t a i n e r   body   21  and  t h u s   w i l l  

e f f e c t   t he   camming  of  t h e   lug   27  r a d i a l l y   i n w a r d l y  

so  t h a t   i t   w i l l   e n t e r   t he   c o n t a i n e r   b o d y .  

The  a n c h o r i n g   head   80  a l s o   has   a  r a d i a l l y  

o u t e r   p a r t   83  d i s p o s e d   a d j a c e n t   t he   s t r a p   78  a n d  

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

s u r f a c e   of  t he   c o n t a i n e r   body   21.  The  p a r t   83  is   o f  

a  s e r r a t e d   c o n s t r u c t i o n   so  t h a t   i t   w i l l   d ig   i n t o   t h e  

c o n t a i n e r   body  and  form  a  s t r o n g   m e c h a n i c a l   i n t e r -  

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

of  t he   c l o s u r e   u n i t   22  r e l a t i v e   to  t h e   c o n t a i n e r   body  2 1 .  



As  m e n t i o n e d   a b o v e ,   t he   i n t e r l o c k   b e t w e e n  

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

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

e f f e c t i v e   s e a l   can  be  o b t a i n e d   b e t w e e n   t h e   c o n t a i n e r  

body   and   t he   c l o s u r e   u n i t   w h i c h   w i l l   w i t h s t a n d   a n  

i n t e r n a l   a i r   p r e s s u r e   as  h i g h   as  60  p . s . i .   w h i c h  

g r e a t l y   e x c e e d s   t he   r e q u i r e d   5-6  p . s . i .   A c c o r d i n g l y ,  

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

power   w h i c h   g r e a t l y   e x c e e d s   t h a t   r e q u i r e d ,   and   t h e r e -  

f o r e   no  a d h e s i v e   is   r e q u i r e d   to  ho ld   t he   c l o s u r e   u n i t  

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

t i o n   of   a  food   p r o d u c t   by  t he   a d h e s i v e .  

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

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

ly  i l l u s t r a t e d   and  d e s c r i b e d ,   i t   is  to  be  u n d e r s t o o d  

t h a t   m i n o r   v a r i a t i o n s   may  be  f u r t h e r   made  in   t h e  

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

s c o p e   of   t h e   i n v e n t i o n .  



1.  An  end  c l o s u r e   f o r   t u b u l a r   c o n t a i n e r   b o d i e s ,   s a i d  

end  c l o s u r e   c o m p r i s i n g   an  end  p a n e l   h a v i n g   i n n e r   and  o u t e r   s u r -  

f a c e s ,   c h a r a c t e r i z e d   by  s a i d   i n n e r   s u r f a c e   i n c l u d i n g   a  p e r i p h -  
e r a l   o u t e r   s u r f a c e   a r e a   (25,  57,  58,   71)  f o r   e n g a g i n g   in  a b u t -  

t i n g   r e l a t i o n   an  e x t r e m e   end  (26,   51)  of  a  c o n t a i n e r   b o d y ,   a n d  

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

t a i n i n g   means   b e i n g   in  t he   form  of  p e r i p h e r a l l y   s p a c e d   l u g s ,  

(27 ,   56)  e a c h   of  s a i d   l u g s   h a v i n g   a  r e s i l i e n t   c o n n e c t i n g   p o r -  
t i o n   (78,   58)  j o i n e d   to  s a i d   end  p a n e l   w i t h i n   t h e   c o n f i n e s   o f  

s a i d   p e r i p h e r a l   a r e a ,   e ach   of  s a i d   l u g s   i n c l u d i n g   an  a n c h o r i n g  

h e a d   (80,  60)  h a v i n g   a  cam  s u r f a c e   (82 ,   61)  a d j a c e n t   a  f r e e   e n d  

t h e r e o f   f o r   e n g a g e m e n t   w i t h   a  c o n t a i n e r   e x t r e m e   end  to  p o s i t i o n  

s a i d   l u g s ,   s a i d   cam  s u r f a c e   (82,   61)  h a v i n g   a  r a d i a l l y   i n n e r  

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

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

s u r f a c e   (83,   62)  l y i n g   i n t e r m e d i a t e   s a i d   cam  s u r f a c e   (82,   61 )  

and  s a i d   c o n n e c t i n g   p o r t i o n   (78,   58)  and  g e n e r a l l y   l y i n g   w i t h i n  

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

2.  An  end  c l o s u r e   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   t h e r e   a r e   b a c k - u p   means   (32 ,   34,  68,  73)  f o r   s a i d   l u g s  

to  l i m i t   r a d i a l   i n w a r d   movemen t   t h e r e o f .  

3.  An  end  c l o s u r e   a c c o r d i n g   to  c l a i m   2,  c h a r a c t e r i z e d  

in  t h a t   at   l e a s t   one  of  s a i d   b a c k - u p   means   and  s a i d   a n c h o r i n g  

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

4.  An  end   c l o s u r e   a c c o r d i n g   to   c l a i m   2  or  3,  c h a r a c t -  

e r i z e d   in  t h a t   s a i d   b a c k - u p   means   a r e   in   t h e   form  of  a  c o n t i n u -  

ous   r i n g   (32,   64,  6 8 ) .  

5.  An  end  c l o s u r e   a c c o r d i n g   to   c l a i m   4,  c h a r a c t e r i z e d  

in  t h a t   s a i d   c o n t i n u o u s   r i n g   (32,   68)  d e f i n e s   a  r e c e s s e d   c a v i t y  

in  s a i d   end  p a n e l   i n c l u d i n g   a  r e c e s s e d   end  p a n e l   p o r t i o n   (31,  3 5 ,  

7 0 ) .  

6.  An  end  c l o s u r e   a c c o r d i n g   to  c l a i m   5,  c h a r a c t e r i z e d  

by  s a i d   r e c e s s e d   end  p a n e l   p o r t i o n   (35)  h a v i n g   a t   l e a s t   o n e  

d i s p e n s i n g   o p e n i n g   (37)  t h e r e i n .  

7.  An  end  c l o s u r e   a c c o r d i n g   to  c l a i m   2  or  3,  c h a r a c t -  

e r i z e d   in  t h a t   s a i d   b a c k - u p   means   i n c l u d e s   a  s e p a r a t e   b a c k - u p  
member  (73)  f o r   e a c h   l u g .  



8.  An  end  c l o s u r e   a c c o r d i n g   to   any  of   c l a i m s   1  to  7 ,  
c h a r a c t e r i z e d   in  t h a t   t h e r e   is   d i s p o s e d   b e t w e e n   e a c h   p a i r   o f  

s a i d   l u g s   (27)  a  d e p e n d i n g   c e n t e r i n g   lug  ( 2 8 ) .  

9.  An  end  c l o s u r e   a c c o r d i n g   to  c l a i m   8,  c h a r a c t e r i z e d  

in  t h a t   s a i d   c e n t e r i n g   l u g s   (28)  l i e   a l o n g   a  common  c i r c l e .  

10.   An  end  c l o s u r e   a c c o r d i n g   to   any  of   c l a i m s   2  to  7 ,  

c h a r a c t e r i z e d   by  s a i d   a n c h o r i n g   head   (80,  60)  a l s o   h a v i n g   a  r a -  

d i a l l y   i n n e r   b a c k   s u r f a c e   (81,   65)  fo r   e n g a g i n g   s a i d   b a c k - u p  

m e a n s . .  

l l .   An  end  c l o s u r e   a c c o r d i n g   to  any  of   c l a i m s   1  to  1 0 ,  

c h a r a c t e r i z e d   in  t h a t   s a i d   a n c h o r i n g   s u r f a c e   (83)  is   of  a  s e r r a t e d  

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

12.  An  end  c l o s u r e   a c c o r d i n g   to  any  of   c l a i m s   1  to  1 1 ,  

c h a r a c t e r i z e d   in  t h a t   s a i d   c o n n e c t i n g   p o r t i o n   (78 ,   58)  is   i n  

t he   fo rm  of  a  s t r a p   s l o p i n g   a x i a l l y   and  r a d i a l l y   o u t w a r d l y   f r o m  

s a i d   end  p a n e l .  

13.   An  end  c l o s u r e   a c c o r d i n g   to  any  of  c l a i m s   1  to   1 2 ,  

c h a r a c t e r i z e d   in  t h a t   s a i d   end  c l o s u r e   i s   f o r m e d   in  one  p i e c e  

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