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(54)  Composite  closure. 
A  composite  closure  having  a  plastic  cap  (104)  with  spe- 

cially  configured  pedestals  (132;152;162)  that  are  intercon- 
nected  to  a  plastic  liner  (106).  In  one  embodiment,  the  pedest- 
als  (132)  each  have  an  overhang  (140),  such  as  a  mushroom- 
shaped  head  (138),  to  provide  a  mechanical  interlock  with  the 
liner  (106).  In  other  embodiments,  the  pedestals  (152;162) 
each  have  a  fusible  heat  concentration  zone  that  is  fused  to  the 
liner  (106)  as  the  liner  is  compression  molded  and  heated  in 
the  cap  (104).  In  one  embodiment,  the  fusible  pedestals  (152) 
are  each  cylindrical.  In  another  embodiment,  the  fusible  ped- 
estals  (162)  are  each  in  the  shape  of  a  pyramid. 





BACKGROUND  OF  THE  INVENTION 

T h i s   i n v e n t i o n   r e l a t e s   to   c l o s u r e s ,   and  m o r e  

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

b o t t l e s .  

Over  t he   y e a r s   m e t a l   c r o w n s   have   been   l i n e d  

w i t h   v a r i o u s   m a t e r i a l s   s u c h   as  c o r k ,   r u b b e r ,  

t h e r m o s e t t i n g   p l a s t i c   and  t h e r m o p l a s t i c .   R e p r e -  
s e n t a t i v e   of  t he   many  c r o w n s   l i n e d   w i t h   such   m a t e r i a l  

a r e   t h o s e   shown  in  U .S .   P a t e n t   Nos .   1 , 4 8 6 , 9 3 7 ,  

2 , 5 4 8 , 3 0 5 ,   2 , 6 5 4 , 9 1 3 ,   2 , 6 8 4 , 7 7 4 ,   2 , 6 8 8 , 7 7 6 ,  

2 , 6 9 6 , 3 1 8 ,   2 , 8 2 3 , 4 2 2 ,   2 , 8 3 4 , 4 9 8 ,   2 , 8 4 0 , 8 5 8 ,  

2 , 9 5 2 , 0 3 5 ,   3 , 1 8 3 , 1 4 4 ,   3 , 2 7 8 , 9 8 5   and  3 , 3 0 0 , 0 7 2 .   T h e s e  

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

s u c c e s s .  

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

and  c l o s u r e s   have   been   r e c o g n i z e d .   The  p h y s i c a l  

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

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

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

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

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

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

In  p r i o r   a r t   p l a s t i c   c l o s u r e s ,   f o r   e x a m p l e ,  

t he   w a l l   t h i c k n e s s   is  c o n f i n e d   to  a  l i m i t e d   r a n g e ,  

i . e . ,   t he   w a l l   mus t   be  t h i n   e n o u g h   to  p e r m i t   a x i a l  

r e m o v a l   and  d e f l e c t i o n   of  t he   t h r e a d e d   s k i r t   of  t h e  

c l o s u r e   f rom  the   p l u n g e r ,   bu t   t h i c k   e n o u g h   to  s u p p o r t  

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

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

a  c e r t a i n   a m o u n t   of  t a p e r   to  p e r m i t   d e f l e c t i o n   a n d  

r e m o v a l   of  the   t h r e a d e d   s k i r t   f rom  the   p l u n g e r .  

In  c o n v e n t i o n a l   p l a s t i c   c l o s u r e s ,   such   a s  

p o l y p r o p y l e n e   c l o s u r e s ,   t he   c l o s u r e s   have   low  i m p a c t  

s t r e n g t h   and  f a i l   a  d r o p   t e s t   in  t he   r e f r i g e r a t i o n  

r a n g e   of  3 2 - 4 0   d e g r e e s   F .  



I t   i s   t h e r e f o r e   d e s i r a b l e   to   p r o v i d e   a n  

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

a l l ,   of   t h e   a b o v e   d i s a d v a n t a g e s .  

SUMMARY  OF  THE  INVENTION 

An  i m p r o v e d   c o m p o s i t e   p l a s t i c   c l o s u r e   f o r  

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

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

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

c o n n e c t i o n   w i t h   a  p l a s t i c   l i n e r .   The  l i n e r - e n g a g i n g  

p e d e s t a l s   e x t e n d   f rom  t h e   t o p   w a l l   of  t he   cap  in  a n  

a r e a   b o u n d e d   by  t h e   c l o s u r e - s k i r t .   P o r t i o n s   of  t h e  

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

s p a c e s   t h a t   r e c e i v e   t h e   p l a s t i c   l i n e r .  

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

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

i n t e r l o c k i n g l y   e n g a g e   t h e   l i n e r .   In  t he   p r e f e r r e d  

f o r m ,   t h e   o v e r h a n g   is   m u s h r o o m - s h a p e d .  

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

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

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

In  one  e m b o d i m e n t ,  e a c h   of  t he   f u s i b l e  

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

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

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

p e d e s t a l s   has   an  apex   t h a t   d e f i n e s   p a r t   o f  t h e   h e a t  

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

p y r a m i d - s h a p e d .  

In  o r d e r   to  d e t e r m i n e   w h e t h e r   t he   s e a l  

b e t w e e n   t he   c o n t a i n e r   and  c l o s u r e   has  b e e n   o p e n e d ,  

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

b a n d   t h a t   i s   d e t a c h a b l y   c o n n e c t e d   to   t h e  s k i r t .  

A  more   d e t a i l e d   e x p l a n a t i o n   of  the   i n v e n t i o n  

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

c l a i m s   t a k e n   in  c o n j u n c t i o n   w i t h   t h e   a c c o m p a n y i n g  

d r a w i n g s .  



BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIGURE  1  is   a  c r o s s - s e c t i o n a l   v iew  of  a  

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

p r i n c i p l e s   of  t h e   p r e s e n t   i n v e n t i o n ,   t h a t   has   b e e n  

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

FIGURE  2  is   a  b o t t o m   p l a n   v iew  of  t h e  

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

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

c l a r i t y   and  u n d e r s t a n d i n g ;  

FIGURE  3  is  a  g r e a t l y   e n l a r g e d   p e r s p e c t i v e  
v i e w   of  some  of  t he   m u s h r o o m - s h a p e d   p e d e s t a l s   of  t h e  

c l o s u r e ,   w i t h   p o r t i o n s   of  the   c a p ' s   t op   w a l l   shown  i n  

c r o s s - s e c t i o n ;  

FIGURE  4  is   a  c r o s s - s e c t i o n a l   v iew  of  s o m e  

of  t he   m u s h r o o m - s h a p e d   p e d e s t a l s   of  t he   c a p ;  

FIGURE  5  is  a  c r o s s - s e c t i o n a l   v iew  s i m i l a r  

to  F i g u r e   4,  bu t   s h o w i n g   the   l i n e r   in  i n t e r l o c k i n g  

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

FIGURE  6  is  an  e n l a r g e d   c r o s s - s e c t i o n a l   v i e w  

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

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

of  t he   p r e s e n t   i n v e n t i o n ;  

FIGURE  7  is   a  g r e a t l y   m a g n i f i e d   p e r s p e c t i v e  

v i ew   of  some  of  t he   f u s i b l e   c y l i n d r i c a l   p e d e s t a l s   o f  

t he   c o m p o s i t e   c l o s u r e   of  F i g u r e   6;  a n d  

FIGURE  8  is   a  g r e a t l y   m a g n i f i e d   p e r s p e c t i v e  

v i ew   of  some  of  t he   f u s i b l e   p y r a m i d - s h a p e d   p e d e s t a l s  

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

w i t h   p r i n c i p l e s   of  the   p r e s e n t   i n v e n t i o n .  

DETAILED  DESCRIPTION  OF  THE  ILLUSTRATIVE  EMBODIMENT 

R e f e r r i n g   to  F i g u r e   1  of  t he   d r a w i n g s ,   a  

c o m p o s i t e   p l a s t i c   c l o s u r e   100  is   p r o v i d e d   to  c l o s e  

and  f l u i d l y   s e a l   the   f i n i s h   of  a  t h r e a d e d   b o t t l e   1 0 2  

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



c a r b o n a t e d   b e v e r a g e .   C o m p o s i t e   c l o s u r e   has   a  

r e s i l i e n t   p l a s t i c   cap   1 0 4 ,   w h i c h   i s   s o m e t i m e s  

r e f e r r e d   to   as  a  s h e l l   or  c r o w n ,   and  h a s  a   r e s i l i e n t  

f l u i d - i m p e r v i o u s   p l a s t i c   l i n e r   or  s e a l   106 .   Cap  1 0 4  

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

p o l y p r o p y l e n e   or  p o l y e t h y l e n e .   O t h e r   m a t e r i a l s   c a n  
a l s o   be  u s e d .   L i n e r   106  i s  p r e f e r a b l y   made  o f  

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

(PVC) .   O t h e r   l i n e r   m a t e r i a l s ,   s u c h   a s  e t h y l e n e   v i n y l  

a c e t a t e   (EVA)  can   a l s o   be  u s e d .  

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

c a p ,   t h e   cap   has   s p u n   p l a s t i c   p o r t i o n s  t h a t   p r o v i d e   a  

s p i r a l   m o l e c u l a r   o r i e n t a t i o n ,   i . e . ,   s p i r a l l y  

o r i e n t a t e d   m o l e c u l e s   108 .   The  s p i r a l   o r i e n t a t i o n  

g i v e s   t h e   cap   g r e a t e r   hoop   s t r e n g t h   and  c r a c k  

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

o r i e n t a t i o n .   The  spun   p l a s t i c   m a t e r i a l  p r o v i d e s   g o o d  

i m p a c t   s t r e n g t h   and  e n a b l e s   t he   cap   to   p a s s   a  d r o p  

t e s t   in   t he   r e f r i g e r a t i o n   t e m p e r a t u r e  r a n g e   of  3 2 - 4 0  

d e g r e e s   F .  

In  t he   p r e f e r r e d   e m b o d i m e n t ,   cap  104  i s   of  a  

o n e - p i e c e   u n i t a r y   c o n s t r u c t i o n   and  i s   made  of  a  

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

c o m p o n e n t s   of  t h e   p l a s t i c   c ap   104  a r e   i n t e g r a l l y  

c o n n e c t e d   to  e a c h   o t h e r .   The  cap   104  has  a  t o p   w a l l  

d i s c - s h a p e d   p o r t i o n   or  s u r f a c e   110  t h a t   is  s o m e t i m e s  

r e f e r r e d   to   as  t h e   " t o p , "   a n d  a n   a n n u l a r   p e r i p h e r a l  

s k i r t   112  d e p e n d i n g   f r o m   t h e   t o p   110 .   Top  110  has   a  

g e n e r a l l y   f l a t   o u t e r   s u r f a c e   110a   and  an  i n n e r  

s u r f a c e   t h a t   p r o v i d e s   an  u n d e r s i d e   1 1 0 b .   T h e  

c i r c u l a r   edge   or  c o r n e r   110c   f o r m e d   by  t h e  

i n t e r s e c t i o n   of  t h e   t o p   and  the   s k i r t   is   r o u n d e d  o r  

c h a m f e r e d .  

As  shown  in  F i g u r e   6  s k i r t   112  has  i n t e r n a l  

t h r e a d s   114  and  an  i n t e r n a l   a n n u l a r   l i p   116  t h a t  



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

b e a d   p o r t i o n   106a  of  l i n e r   106  and  s e r v e s   to   s u p p o r t  
and  s e a l   a g a i n s t   a  c y l i n d r i c a l   s l e e v e   d u r i n g   t h e  

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

bead   p o r t i o n   106a   a d v a n t a g e o u s l y   s e a l s   a g a i n s t   t h e  

f i n i s h   of  t h e   b o t t l e   to  f l u i d l y   s e a l   a n y  

i r r e g u l a r i t i e s ,   such   as  bumps  or  u n e v e n n e s s   in  t h e  

f i n i s h .   R e t a i n e r   116  is   i n c l i n e d   and  c o n v e r g e s  

r a d i a l l y   i n w a r d   away  f rom  t o p   1 1 0 .  

In  t he   i l l u s t r a t i v e   e m b o d i m e n t ,   t he   e x t e r i o r  

s u r f a c e   of  s k i r t   112  has  c i r c u m f e r e n t i a l l y   s p a c e d  

v e r t i c a l   f i n g e r - g r i p p i n g   r i b s   120  to  f a c i l i t a t e  

g r i p p i n g   of  the   cap .   The  v e r t i c a l   r i b s   t e r m i n a t e   i n  

an  o u t e r   r im  124  s p a c e d   b e l o w   t op   110 .   Rim  124  h a s  

an  i n w a r d l y   i n c l i n e d   a n n u l a r   s h o u l d e r   126  t h a t  

p r o v i d e s   t he   end  s k i r t   1 1 2 .  

In  o r d e r   to  i n d i c a t e   w h e t h e r   the   c l o s u r e   1 0 0  

has  been   o p e n e d   a f t e r   t he   c l o s u r e   100  has  b e e n  

i n s e r t e d   and  s c r e w e d   o n t o   c o n t a i n e r   102 ,   a  

h e a t - s h r i n k a b l e   d e t a c h a b l e   p i l f e r - b a n d   o r  .  

t a m p e r - p r o o f   band  128  is  p r o v i d e d   at   t he   end  of  t h e  

s k i r t   by  a  p l u r a l i t y   of  f r a n g i b l e   m e m b e r s   or  b r i d g e s  

130 .   When  f o r m e d ,   p i l f e r - b a n d   128  is  b i a s e d   r a d i a l l y  

i n w a r d   f r o m   s k i r t   112  to  p r o v i d e   a  f r u s t o - c o n i c a l  

band   h a v i n g   a  minimum  i n s i d e   d i a m e t e r   t h a t   is  l e s s  

t h a n   t he   i n s i d e   d i a m e t e r   of  t he   s k i r t .   The  band  i s  

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

p r o v i d e   a  c i r c u m f e r e n t i a l   or  c y l i n d r i c a l   p o r t i o n  

h a v i n g   an  i n s i d e   d i a m e t e r   a p p r o x i m a t e l y   e q u a l   to  t h e  

i n s i d e   d i a m e t e r   of  the   s k i r t   112  to  e n a b l e   the   c a p  

104  to  be  i n s e r t e d   o n t o   the   c o n t a i n e r   102.   T h e  

c y l i n d r i c a l   band  has  a  r e s i l i e n t   memory  and  w h e n  

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

s h a p e .  



A f t e r   t he   c o m p o s i t e   p l a s t i c   c l o s u r e   100  h a s  

b e e n   i n s e r t e d   and   s c r e w e d   o n t o   the   c o n t a i n e r   1 0 2 ,  

p i l f e r - b a n d   128  i s   h e a t e d   to   s h r i n k   a b o u t   and  e n g a g e  
t h e   b o t t l e n e c k .   When  c l o s u r e   100  is   u n s c r e w e d   t o  

o p e n   t h e   b o t t l e   102 ,   p i l f e r - b a n d   128  w i l l   f r a c t u r e  o r  

b r e a k   in   s e l e c t e d   a r e a s .   In  t he   p r e f e r r e d  

e m b o d i m e n t ,   some  of  t he   f r a n g i b l e  b r i d g e s   130  a r e  

t h i c k e r   t h a n   o t h e r s   so  t h a t   when  t h e   c l o s u r e   100  i s  

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

i n t o   one   or  more  p i e c e s   and  s t i l l  b e   a t t a c h e d   to  t h e  

c l o s u r e   100  by  t he   t h i c k e r   b r i d g e s .   In  s o m e  

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

130  a l l   h a v e   t h e   same  t h i c k n e s s   and  be  o n l y  

h o r i z o n t a l l y   s c o r e d   so  t h a t   t he   p i l f e r - b a n d   128  w i l l  

r e m a i n   on  t h e   b o t t l e   102  when  t h e   c l o s u r e   100  i s  

r e m o v e d .  

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

i n t e r c o n n e c t i o n   b e t w e e n   t he   l i n e r  1 0 6   and  the   c a p  

1 0 4 ,   t h e   c ap   has  a  p l u r a l i t y   of  l i n e r - e n g a g i n g  

p e d e s t a l s   132  t h a t   i n t e r l o c k i n g l y   e n g a g e  l i n e r   1 0 6 .  

P e d e s t a l s   132  e x t e n d   v e r t i c a l l y   f rom  t h e   u n d e r s i d e  

110b   of   c a p - t o p   110  to  a  p o s i t i o n   a b o v e   the   c a p ' s  

a n n u l a r   l i p   116 .   As  shown  in  F i g u r e s   2 - 5 ,   t h e  

p e d e s t a l s   132  a r e   s p a c e d   a p a r t   f rom  e a c h  o t h e r   in  a  

g r i d - l i k e   a r r a y   or  m a t r i x  i n   l o n g i t u d i n a l   p a r a l l e l  

rows   and  l a t e r a l   p a r a l l e l   rows  to  d e f i n e   a  p l u r a l i t y  

of   l i n e r - r e c e i v i n g   p a s s a g e w a y s ,   c h a n n e l s   or  s p a c e s  

134  t h e r e b e t w e e n   to   r e c e i v e   t h e   l i n e r - f o r m i n g   p l a s t i c  

1 0 6 .   L i n e r - r e c e i v i n g   s p a c e s   134  and  p e d e s t a l s   1 3 2  

a r e   c i r c u m f e r e n t i a l l y   b o u n d e d   and  s u r r o u n d e d   by  s k i r t  

112  ( F i g u r e   1 ) .  

Each   p e d e s t a l   132  ( F i g u r e s   3-5)   is   f o r m e d  

w i t h   a  g e n e r a l l y   u p r i g h t ,   v e r t i c a l   body  136  e x t e n d i n g  

in  t h e   u p r i g h t   ( a x i a l )   d i r e c t i o n .   P e d e s t a l - b o d y   l 3 6  

has   a  f r e e   end  or  head   138  t h a t   is  s p a c e d   away  f r o m  



t h e   t o p   110  of  cap   104 .   In  t he   i l l u s t r a t i v e  

e m b o d i m e n t ,   p e d e s t a l - b o d y   136  has  a  g e n e r a l l y   s q u a r e  
c r o s s - s e c t i o n .  

In  t he   p r o c e s s   of  f o r m i n g   t he   p e d e s t a l s   1 3 2 ,  
t h e   f r e e   end  138  ( F i g u r e s   3-5)   of  p e d e s t a l - b o d y   136 
is   u p s e t ,   s u c h   as  by  c o m p r e s s i o n   a n d / o r   h e a t i n g ,   t o  

fo rm  a  m u s h r o o m - s h a p e d   head   138  w i t h   an  o v e r h a n g   1-40  t h a t  
e x t e n d s   o u t w a r d l y   of  t he   body  136  in  a  d i r e c t i o n  

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

O v e r h a n g s   140  p r o v i d e   a  m e c h a n i c a l   i n t e r l o c k   b e t w e e n  

p e d e s t a l s   132  and  l i n e r   106 .   The  h o l d i n g   s t r e n g t h   o f  

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

c o n n e c t i o n   b e t w e e n   t he   l i n e r   106  and  p e d e s t a l s   1 3 2 ,  

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

o v e r h a n g   140  of  p e d e s t a l s   132 ,   t he   number   o f  

p e d e s t a l s   132  and  t h e   s p a c i n g   134  b e t w e e n   p e d e s t a l s .  

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

d i a m e t e r   and  e x t e n t   of  t he   o v e r h a n g   140  of  t h e  

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

( p e e l   s t r e n g t h )   of  t he   c l o s u r e .   T h e r e f o r e ,   b y  

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

of  t he   p e d e s t a l s   can  be  v a r i e d   to  a  d e s i r e d   a m o u n t ,  

s u c h   as  b e t w e e n   0 ,9   and  2 , 7 2   kg.  T h i s   v e r s a t i l i t y  

is   i m p o r t a n t   b e c a u s e   i t   p e r m i t s   t he   l i n e r   106  to  b e  

d e t a c h e d   or  s t r i p p e d   f rom  t he   p e d e s t a l s   132  w i t h   a  

min imum  a m o u n t   of  e f f o r t   a t   a  l a t e r   t i m e .   T h e  

maximum  bond  and  h o l d i n g   s t r e n g t h   b e t w e e n   t h e  

p e d e s t a l s   132  and  l i n e r   106  o c c u r s   when  the   o v e r h a n g s  

140  of  t he   p e d e s t a l s   c o n t a c t   e a c h   o t h e r .  

R e f e r r i n g   now  to  the   p l a s t i c   l i n e r   106,   t h e  

l i n e r   106  has  a  c e n t r a l l y   d i s p o s e d   c i r c u l a r  

d i s c - s h a p e d   p o r t i o n   or  m e m b r a n e   106b  ( F i g u r e   1)  t h a t  

e x t e n d s   a c r o s s   and  is   c o n n e c t e d   to  and  c i r c u m s c r i b e d  

by  an  a n n u l a r   s e a l i n g   bead   1 0 6 a .   D i s c   p o r t i o n   1 0 6 b  

e n g a g e s   the   u n d e r s i d e   110b  of  c a p - t o p   110  and  e x t e n d s  



to   a  p o s i t i o n   b e n e a t h   t h e   m u s h r o o m - s h a p e d   h e a d s   1 3 8  

to  c o m p l e t e l y   c o v e r   and  o v e r l i e   p e d e s t a l s   1 3 2 .  

A n n u l a r   b e a d   106a   i s   c o n f i n e d   in  t h e   c h a n n e l   b e t w e e n  

t o p   110  and  r e t a i n e r   116 .   In  t h e   i l l u s t r a t i v e  

e m b o d i m e n t ,   t h e   o u t e r   f a c e   of  bead   106a   h a s  a   r o u n d e d  

l o w e r   p o r t i o n   142  ( F i g u r e   6)  t h a t   i s   s h a p e d  

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

c o n n e c t s   t h e   t o p   110  to   s k i r t   1 1 2 ,  a n d   has   an  o u t e r  

u p p e r   f r u s t o - c o n i c a l   p o r t i o n   144  t h a t   i s   i n c l i n e d   a n d  

c o n v e r g e s   r a d i a l l y   i n w a r d   away  f rom  top   110 ,   a n d  

e n g a g e s   r e t a i n e r   1 1 6 .   The  i n n e r   f a c e   of   b e a d   1 0 6 a  

h a s   a  v e r t i c a l   l o w e r  p o r t i o n   or  s h o u l d e r   146  and  a n  

u p p e r   f r u s t o - c o n i c a l   s e a l i n g   p o r t i o n   1 4 8  t h a t  i s  

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

1 4 6 .   U p p e r   s e a l i n g   p o r t i o n   148  r e s i l i e n t l y   s e a l s   a n d  

s e a t s   a g a i n s t   t h e   f i n i s h   and  r im  o f  t h e   b o t t l e   t o  

a b u t   a g a i n s t   and  f l u i d l y   s e a l   any  i r r e g u l a r i t i e s ,  

s u c h   as  bumps  or  u n e v e n n e s s ,   in  t h e   f i n i s h .  

When  c e r t a i n   t y p e s   of  t h e r m o p l a s t i c   l i n e r s  

106  a r e   u s e d ,   s u c h   as  EVA  l i n e r s ,   t h e   l i n e r   1 0 6  i s  

t h e r m a l l y   f u s e d   and  b o n d e d   to  p e d e s t a l s   1.32  ( F i g u r e  

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

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

c o n n e c t i o n   in  a d d i t i o n   to  t he   m e c h a n i c a l   i n t e r l o c k  

p r o v i d e d   by  t he   m u s h r o o m - s h a p e d   p e d e s t a l s  1 3 2   ( F i g u r e  

5 ) .   For   o t h e r   m a t e r i a l s ,   s u c h   as  PVC,  the   l i n e r   m a y  

n o t   be  f u s e d   to   t he   p e d e s t a l s   when  i t   is   c o m p r e s s i o n  

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

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

1 3 2 .  

A d v a n t a g e o u s l y ,   t he   r e s u l t a n t   s e c u r e  

m e c h a n i c a l   i n t e r c o n n e c t i o n   b e t w e e n   cap  104  a n d  l i n e r  

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

m u s h r o o m - s h a p e d   p e d e s t a l s  1 3 2   p e r m i t s   t h e   l i n e r   t o  b e  

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



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

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

m i n i m i z i n g   d i s t o r t i o n   of  the   cap  when  t h e   l i n e r   i s  

f o r m e d .  

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

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

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

i n v e n t i o n .  

The  c o m p o s i t e   p l a s t i c   c l o s u r e   150  shown  i n  

F i g u r e   6  i s   i d e n t i c a l   to  the   c o m p o s i t e   c l o s u r e   1 0 0  

shown  in  F i g u r e   1,  e x c e p t   t h a t   t he   p e d e s t a l s   152  a r e  
in  t he   fo rm  of  f u s i b l e   c y l i n d r i c a l   p e d e s t a l s   and  d o  

n o t   have   an  o v e r h a n g .   Each  of  t he   p e d e s t a l s   1 5 2  

( F i g u r e   7)  has   a  g e n e r a l l y   p l a n a r   or  f l a t   end  1 5 4  

w i t h   a  c i r c u l a r   edge   156  t h a t   d e f i n e s   a t   l e a s t   p a r t  
of  a  f u s i b l e   h e a t   c o n c e n t r a t i o n   z o n e ,   t h a t   b e c o m e s  

t h e r m a l l y   f u s e d   to  l i n e r   106  ( F i g u r e   6)  when  l i n e r  

106  is  c o m p r e s s i o n   m o l d e d   and  h e a t e d   in  cap  1 0 4  

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

b e t w e e n   l i n e r   106  and  p e d e s t a l s   152  p r o v i d e   a  s o l i d  

t h e r m a l   i n t e r c o n n e c t i o n   b e t w e e n   l i n e r   106  and  c a p  

104 .   D e s i r a b l y ,   t he   s h a p e   and  a r r a n g e m e n t   of  t h e  

f u s i b l e   p e d e s t a l s   152  a r e   such   as  to  p e r m i t   t h e  

p e d e s t a l s   to   be  h e a t e d   to  t h e i r   m e l t i n g   and  p l a s t i c  

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

106 ,   w h i l e   t h e   o t h e r   p o r t i o n s   of  t h e   cap   104  a re   k e p t  

c o o l e r ,   t h e r e b y   m i n i m i z i n g   d i s t o r t i o n   of  t he   cap  w h e n  

t he   l i n e r   i s   f o r m e d .  

The  c o m p o s i t e   p l a s t i c   c l o s u r e   160  shown  i n  

F i g u r e   8  is   i d e n t i c a l   to  the   c o m p o s i t e   c l o s u r e   1 5 0  

shown  in  F i g u r e s   6  and  7,  e x c e p t   t h a t   t he   f u s i b l e  

p e d e s t a l s   162  a r e   p y r a m i d - s h a p e d   and  the   b a s e s   164  o f  

t h e   p y r a m i d s   162  in  e a c h   l a t e r a l   row  166  a r e  

c o n t i g u o u s .   The  apex   or  peak   168  of  e a c h   p y r a m i d   1 6 2  



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

p r o v i d e s   a  f u s i b l e   h e a t   c o n c e n t r a t i o n   zone   170  t h a t  

b e c o m e s   t h e r m a l l y   f u s e d   to   t he   m o l t e n   l i n e r - f o r m i n g  

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

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

f u s i b l e   p y r a m i d - s h a p e d   p e d e s t a l s   162  a l s o   p e r m i t   t h e  

p e d e s t a l s   to   be  h e a t e d   to   t h e i r   m e l t i n g   and  p l a s t i c  

d e f o r m a t i o n   t e m p e r a t u r e   f o r   f u s i o n   to   t h e   l i n e r   1 0 6 ,  

w h i l e   t h e   o t h e r   p o r t i o n s   of  t he   cap   a r e   k e p t   c o o l e r  

so  as  to   m i n i m i z e   d i s t o r t i o n   of  t h e   cap   104  when  t h e  

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

p y r a m i d - s h a p e d   p e d e s t a l s   162 ,   i t   i s   b e l i e v e d   t h a t   t h e  

cap   w i t h   p y r a m i d - s h a p e d   p e d e s t a l s   162  can   be  k e p t  

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

1 5 2 ,   when  t h e   l i n e r   is   f o r m e d .  

I t   was  f o u n d   t h a t   p y r a m i d s   w i t h   a  r a d i u s   a t  

t h e   a p e x   of  a p p r o x i m a t e l y   0 ,05   mm  had  a b o u t   t h e  

same  a d h e s i o n   ( t h e r m a l   c o n n e c t i o n   s t r e n g t h )   w i t h   a  

l i n e r   as  0 , 3 3   mm  d i a m e t e r   c y l i n d r i c a l   p e d e s t a l s  

t h a t   w e r e   f o r m e d   w i t h   a  50  mesh  s t a i n l e s s   s t e e l  

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

o n e - f i f t h   t he   a d h e s i o n   ( h o l d i n g   s t r e n g t h )   of  t h e  

p y r a m i d s   and  c y l i n d e r s .  

I t   w i l l   be  a p p r e c i a t e d   by  t h o s e   s k i l l e d   i n  

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

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

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

A l t h o u g h   e m b o d i m e n t s   of  t he   i n v e n t i o n   h a v e  

b e e n   shown  a r -   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  

v a r i o u s   m o d i f i c a t i o n s   and  s u b s t i t u t i o n s   can  be  m a d e  

by  t h o s e   s k i l l e d   in  t he   a r t   w i t h o u t   d e p a r t i n g   f r o m  

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



1.  A  c o m p o s i t e   c l o s u r e   (100 ,   150,   160)  f o r   a  c o n t a i n e r  

( 1 0 2 ) ,   s u c h   as  a  b o t t l e ,   c o m p r i s i n g :  

a  p l a s t i c   cap   (104)  h a v i n g   a  t o p   w a l l   p o r t i o n   ( 1 1 0 )  

w i t h   a  p l u r a l i t y   of   l i n e r - e n g a g i n g   p e d e s t a l s   ( 1 3 2 ;  

1 5 2 ; 1 6 2 )   e x t e n d i n g   t h e r e f r o m ,   s a i d   l i n e r - e n g a g i n g  

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

d e f i n e   l i n e r - r e c e i v i n g   s p a c e s   (134)  t h e r e b e t w e e n ,  

e a c h   of   s a i d   p e d e s t a l s   ( 1 3 2 ; 1 5 2 ; 1 6 2 )   h a v i n g   a  f r e e  

end  ( 1 3 8 ; 1 5 . 4 ; 1 6 8 )   s p a c e d   f rom  s a i d   t o p   w a l l   p o r t i o n  

( 1 1 0 ) ,   and  s a i d   p l a s t i c   cap   (104)  h a v i n g   an  a n n u l a r  

s k i r t   (112)  d e p e n d i n g   f rom  s a i d   t o p   w a l l   p o r t i o n  

(110)  and  b o u n d i n g   s a i d   l i n e r - e n g a g i n g   p e d e s t a l s  

( 1 3 2 ; 1 5 2 ; 1 6 2 )   and  s a i d   l i n e r - r e c e i v i n g   s p a c e s   ( 1 3 4 ) ;  

a n d  

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

l i n e r   (106)  d i s p o s e d   in  s a i d   l i n e r - r e c e i v i n g   s p a c e s  
(134)  and  f u s e d   to   s a i d   p e d e s t a l s   ( 1 3 2 ; 1 5 2 ; 1 6 2 )   f o r  

e n g a g i n g   and  f l u i d l y   s e a l i n g   s a i d   c o n t a i n e r   ( 1 0 2 ) ,  

s a i d   p l a s t i c   l i n e r   (106)  h a v i n g   an  a n n u l a r   s e a l i n g  

p o r t i o n   (106a)   a d j a c e n t   s a i d   s k i r t   (112)  and  a  c e n -  

t r a l l y   d i s p o s e d   p o r t i o n   (106b)   c o n n e c t e d   to   s a i d  

a n n u l a r   s e a l i n g   p o r t i o n   ( 1 0 6 a ) ,   s a i d   c e n t r a l l y   d i s -  

p o s e d   p o r t i o n   (106b)   e x t e n d i n g   f rom  a  p o s i t i o n   a d j a -  

c e n t   s a i d   t o p   w a l l   p o r t i o n   (110)  to  a  p o s i t i o n  

s p a c e d   f rom  t h e   f r e e   ends   ( 1 3 8 ; 1 5 4 ; 1 6 8 )   of  s a i d   p e -  
d e s t a l s   ( 1 3 2 ; 1 5 2 ; 1 6 2 )   in  a  d i r e c t i o n   g e n e r a l l y   a w a y  
f rom  s a i d   t o p   w a l l   p o r t i o n   (110)  f o r   o v e r l y i n g  

s a i d   p e d e s t a l s   ( 1 3 2 ; 1 5 2 ; 1 6 2 ) .  

2.  A  c o m p o s i t e   c l o s u r e   in  a c c o r d a n c e   w i t h   c l a i m   1  w h e r e i n  

e a c h   of  s a i d   p e d e s t a l s   (132)  has  a  g e n e r a l l y   u p r i g h t  

body  (136)  e x t e n d i n g   in  g e n e r a l l y   u p r i g h t   d i r e c t i o n  

and  has   at  l e a s t   one  p o r t i o n   e x t e n d i n g   o u t w a r d l y   o f  

s a i d   body  (136)  a d j a c e n t   s a i d   f r e e   end  (138)  in  a  

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

r e c t i o n   f o r   p r o v i d i n g   an  o v e r h a n g   (140)  t o  



i n t e r l o c k i n g l y   e n g a g e   s a i d   p l a s t i c  l i n e r   ( 1 0 6 ) .  

3.  A  c o m p o s i t e   c l o s u r e   in  a c c o r d a n c e   w i t h   c l a i m   2 

w h e r e i n   s a i d   o v e r h a n g   (140)  i s   m u s h r o o m - s h a p e d .  

4.  A  c o m p o s i t e   c l o s u r e   in  a c c o r d a n c e   w i t h   c l a i m   1 

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

( 1 5 4 , 1 6 2 )   t h e r m a l l y   f u s e d   to   s a i d   p l a s t i c   l i n e r  

( 1 0 6 ) .  

5.  A  c o m p o s i t e   c l o s u r e   in  a c c o r d a n c e   w i t h  c l a i m   1  o r  

4,  w h e r e i n   e a c h   cf   s a i d   f u s i b l e   p e d e s t a l s   ( 1 5 2 )  

has   a  c y l i n d r i c a l   c o n f i g u r a t i o n .  

6.  A  c o m p o s i t e   c l o s u r e   in   a c c o r d a n c e   w i t h  c l a i m   1  o r  

5,  w h e r e i n   e a c h   of   s a i d   f u s i b l e   p e d e s t a l s   ( 1 6 2 )  

has   an  a p e x   ( 1 6 8 ) .  

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

w h e r e i n   e a c h   of   s a i d   f u s i b l e   p e d e s t a l s   (162)  i s  

p y r a m i d - s h a p e d .  

B.  A  c o m p o s i t e   c l o s u r e   in   a c c o r d a n c e   w i t h   one  of   c l a i m s  

1  to   7  f o r   a  c o n t a i n e r ,   s u c h   as  a  b o t t l e ,   w h e r e i n  

s a i d   cap   (104)   h a v i n g   a  t o p   w a l l   p o r t i o n   (110)  a n d  

an  a n n u l a r   s k i r t   (112)  d e p e n d i n g   f rom  s a i d   t o p   w a l l  

p o r t i o n   ( 1 1 0 ) ,   s a i d   c ap   h a v i n g   a  p l u r a l i t y   of   l i n e r -  

e n g a g i n g   p e d e s t a l s   ( 1 3 2 ; 1 5 2 ; 1 6 2 )  e x t e n d i n g   f r o m  

s a i d   t o p   w a l l   p o r t i o n   (110)  in  an  a r e a   b o u n d e d   b y  

s a i d   s k i r t   ( 1 1 2 ) ,   s a i d   l i n e r - e n g a g i n g   p e d e s t a l s  

( 1 3 2 ; 1 5 2 ; 1 6 2 )   h a v i n g   p o r t i o n s   s p a c e d   f rom  e a c h   o t h e r  

to   d e f i n e   l i n e r - r e c e i v i n g   s p a c e s   (134)  t h e r e b e t w e e n ;  

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

(106)  d i s p o s e d   in   s a i d   l i n e r - r e c e i v i n g   s p a c e s   ( 1 3 4 )  

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

( 1 3 2 ; 1 5 2 ; 1 6 2 )   o f   s a i d   cap   (104)   f o r   e n g a g i n g   a n d  



f l u i d l y   s e a l i n g   s a i d   c o n t a i n e r   ( 1 0 2 ) .  

9.  A  c o m p o s i t e   c l o s u r e   in  a c c o r d a n c e   w i t h   one  of  c l a i m s  

1  to  8  f o r   a  c o n t a i n e r ,   s u c h   as  a  b o t t l e ,  h a v i n g   a  

n e c k   and  a  f i n i s h   a b o u t   t h e   mou th   of   s a i d   c o n t a i n e r ,  

w h e r e i n  
s a i d   p l a s t i c   cap   (104)  h a v i n g   a  top  wal l   p o r t i o n   (110) 

w i t h   an  u n d e r s i d e   ( 1 1 0 b ) ,   an  i n t e r n a l l y   t h r e a d e d  

a n n u l a r   s k i r t   (112)  d e p e n d i n g   f rom  s a i d   t o p   w a l l  

p o r t i o n   (110)  and  a  h e a t   s h r i n k a b l e   p i l f e r   band   ( 1 2 8 )  

d e t a c h a b l y   c o n n e c t e d   to   s a i d   s k i r t   ( 1 1 2 ) ,   s a i d   t o p  

w a l l   p o r t i o n   (110)  h a v i n g   a  p l u r a l i t y   of   l i n e r -  

e n g a g i n g   p e d e s t a l s   e x t e n d i n g   f rom  i t s   u n d e r s i d e  

(110b)   in  an  a r e a   b o u n d e d   by  s a i d   s k i r t   ( 1 1 2 ) ,   e a c h  

of   s a i d   p e d e s t a l s   h a v i n g   a  f r e e   end  ( 1 3 8 ; 1 5 4 ; 1 6 8 )  

s p a c e d   f rom  s a i d   t o p   w a l l   p o r t i o n   ( 1 1 0 ) ,   s a i d   f r e e  

e n d s   ( 1 3 8 ; 1 5 4 ; 1 6 8 )   b e i n g   s p a c e d   from  e a c h   o t h e r  

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

a  p l a s t i c   l i n e r   (106)  d i s p o s e d   in  s a i d   l i n e r -  

r e c e i v i n g   s p a c e s   (134)  and  c o n n e c t e d   to   s a i d   p e -  
d e s t a l s   ( 1 3 2 ; 1 5 2 ; 1 6 2 ) ,   s a i d   p l a s t i c   l i n e r   ( 1 0 6 )  

h a v i n g   a  r e s i l i e n t   a n n u l a r   s e a l i n g   bead   ( 1 0 6 a )  

a d j a c e n t   s a i d   s k i r t   (112)  f o r   r e s i l i e n t l y   s e a l i n g  

a g a i n s t   t h e   f i n i s h   of  s a i d   c o n t a i n e r   (102)  and  a  

c e n t r a l l y   d i s p o s e d   d i s c - s h a p e d   p o r t i o n   (106b)   e x -  

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

a n n u l a r   s e a l i n g   bead   ( 1 0 6 a ) ,   s a i d   c e n t r a l l y   d i s -  

p o s e d   d i s c - s h a p e d   p o r t i o n   (106b)   e x t e n d i n g   f rom  a  

p o s i t i o n   a d j a c e n t   s a i d   t o p   w a l l   p o r t i o n   (110)  t o  

a  p o s i t i o n   s p a c e d   f rom  t h e   f r e e   ends   ( 1 3 8 ; 1 5 4 ; 1 6 8 )  

of  s a i d   p e d e s t a l s   ( 1 3 2 ; 1 5 2 ; 1 6 2 )   in  a  d i r e c t i o n  

g e n e r a l l y   away  f rom  s a i d   t o p   w a l l   p o r t i o n   ( 1 1 0 ) ,  



s a i d   d i s c - s h a p e d   p o r t i o n   (106b)   p r o v i d i n g   a  g e n e -  

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

( 1 3 2 ; 1 5 2 ; 1 6 2 )   f o r   s u b s t a n t i a l l y   c o v e r i n g   t h e   m o u t h  

of   s a i d   c o n t a i n e r   ( 1 0 2 ) .  

10.  A  c o m p o s i t e   c l o s u r e   in   a c c o r d a n c e   w i t h   c l a i m   9 

w h e r e i n   s a i d   s k i r t  ( 1 1 2 )   has   an  i n t e r n a l   a n n u l a r  

l i p   (116)   s p a c e d   f rom  s a i d   t o p  w a l l   (110)  and  p r o -  

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

b e a d   ( 106a )   d u r i n g   t h e   l i n e r - f o r m i n g   p r o c e s s .  
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