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©  Tamper-indicating  closure. 
©  A  thermoplastic  closure  (10)  for  fitment  to  a  container  for 
packaging  a  product  capable  of  producing  internal  container 
pressure,  e.g.,  a  carbonated  beverage,  is  disclosed.  The 
closure  (10)  comprises  a  top  wall  (12)  and  an  annular 
sidewall  (14).  An  closure  thread  (20)  is  provided  on  the  inside 
surface  of  the  sidewall  (14)  and  is  preferably  extended  to 
require  the  user  to  make  two  turning  motions  to  achieve 
removal.  Thread  (20)  cooperates  with  the  container  neck 
thread  (42)  to  achieve  fitment  of  the  closure  (10)  to  the 
container  neck  (40).  A  sealing  system  (22)  adjacent  the  top 
wall  of  the  closure  provides  sealing  of  the  closure  to  the 
container.  Gas  venting  structure  (26)  is  provided  on  the 
closure  for  venting  of  pressurized  gas  from  the  container 
upon  loss  of  the  seal  when  the  closure  is  rotated  to  remove  it 
from  the  container.  Stand-off  protuberances  (32)  are  pro- 
vided  about  the  lower  inside  surface  (28)  of  sidewall  (14).  A 
heat-shrinkable  tamper-indicating  means  (16)  is  attached  to 
the  lowermost  edge  of  the  sidewall  of  the  closure  (10). 
Application  of  heat  to  the  tamper-indicating  means  (16) 
causes  it  to  shrink  towards  the  container  and  to  a  point  of 
interference  with  a  container  flange  (48). 

The  combination  of  tamper-indication  means  (16),  vent- 
ing  structure  (26)  and  protuberances  (32)  enables  a  closure  to 
be  formed  with  tamperproof  properties  and  compatible 
resistance  to  premature  release  from  a  pressurized  con- 
tainer. 
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T h i s   i n v e n t i o n   r e l a t e s   t o  a   t a m p e r - i n d i c a t i n g  

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

b e v e r a g e s .  

Due  to   t h e   e conomy   of  m a n u f a c t u r e   and  a v a i l a b i l i t y  

of   raw  m a t e r i a l ,   t h e   u t i l i z a t i o n   of  t h e r m o p l a s t i c  

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

more   p o p u l a r .   To  be  c o m m e r c i a l l y   a c c e p t a b l e ,   t h e   c l o s u r e  

m u s t   have   t a m p e r p r o o f   q u a l i t i e s .   As  u n d e r s t o o d   in  t h e  

c l o s u r e   a r t ,   t h e   t e r m   " t a m p e r p r o o f "   a l s o   has   t h e   m e a n i n g  

of   t a m p e r - i n d i c a t i n g   q u a l i t i e s .   A  h i g h l y  s u c c e s s f u l  

t a m p e r p r o o f   s y s t e m   f o r   use   on  t h e r m o p l a s t i c   c l o s u r e s   i s  

t h e   one  d i s c l o s e d   in  U.S .   P a t e n t   S p e c i f i c a t i o n   4 , 2 0 6 , 8 5 1 .  

T h i s   s y s t e m   u t i l i z e s   a  f r a c t u r a b l e   b a n d  w h i c h   can  be  h e a t  

s h r u n k   i n t o   an  i n t e r f e r i n g   f i t   w i t h   a  c o n t a i n e r   f l a n g e .  

The  f r a c t u r a b l e   b a n d   i s   c a r r i e d   by  a  p l u r a l i t y   of  n o n -  

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

c l o s u r e   s i d e w a l l .   A t t e m p t e d   r e m o v a l   of  t h e   c l o s u r e   f r o m  

t h e   c o n t a i n e r   r e s u l t s   in  f r a c t u r e   of   t h e   band   as  i t  

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



o t h e r   t a m p e r p r o o f   s y s t e m s ,   s u c h   as  t h e   o n e s   shown  in  U . S .  

P a t e n t   S p e c i f i c a t i o n   4 , 0 3 3 , 4 7 2 * a n d   B r i t i s h   P a t e n t  

S p e c i f i c a t i o n   1 , 3 8 4 , 3 7 0 ,   w h i c h   a l s o   u t i l i z e s   a  t a m p e r p r o o f  

b a n d   w h i c h   n e e d s   t o   be  h e a t e d   so  t h a t   i t   can   a c h i e v e   a  

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

In  d e s i g n i n g   t h e   t o t a l   p a c k a g e ,   e i t h e r   t h e   c o n t a i n e r  

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

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

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

t u r n s   t h e   c l o s u r e   to   b e g i n   i t s   r e m o v a l   f rom  t h e   c o n t a i n e r .  

As  t h e   c l o s u r e   i s   t u r n e d ,   i t   moves   a x i a l l y   u p w a r d   t h u s  

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

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

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

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

s i d e w a l l   o u t w a r d l y .   As  t h e   c l o s u r e   of  t h e   s i d e w a l l  

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

e n g a g e m e n t   w i t h   t h e   c o n t a i n e r   t h r e a d s   and  t h e   c o n n e c t i o n  

b e t w e e n   t h e   c o n t a i n e r   and  c l o s u r e   i s   t e n u o u s   at  b e s t .   I f  

t h e   gas   is   u n d e r   s u f f i c i e n t   p r e s s u r e ,   t h e   c l o s u r e   w i l l   b e  

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

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

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

p r e s e n t i n g   d a n g e r   to   t h e   u s e r .  

One  of  t h e   m o s t   p o p u l a r   t h r e a d e d   c l o s u r e s   u s e d  



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

u b i q u i t o u s   m e t a l   c a p .   To  a i d   in  p r e v e n t i n g   p r e m a t u r e  

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

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

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

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

i s   made  to   U .S .   P a t e n t   S p e c i f i c a t i o n   4 , 0 0 7 , 8 4 8 .   In  U . S .  

P a t e n t   S p e c i f i c a t i o n   4 , 0 0 7 , 8 5 1   a n o t h e r   v e n t i n g   m e t h o d   f o r  

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

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

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

p r e s s u r i z e d   gas   may  p a s s .   A n o t h e r   t y p e   of  s y s t e m ,   o n e  

w h i c h   u s e s   c i r c u m f e r e n t i a l   v e n t i n g ,   i s   shown  in  U . S .  

P a t e n t   S p e c i f i c a t i o n   1 , 7 3 9 , 6 5 9 .   T h e s e   s y s t e m s ,   w h i l e   t h e y  

may  work   in  t h e o r y ,   a r e   n o t   p a r t i c u l a r l y   d e s i r a b l e   a s  

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

c o n t a i n e r   t h r e a d e d   n e c k   p o r t i o n ,   t h e y   have   d i r t   t r a p p i n g  

o p e n i n g s   in  t h e   c l o s u r e   i t s e l f ,   or  t h e y   do  n o t   p r o v i d e   a  

s u f f i c i e n t   a m o u n t   of  v e n t i n g .  

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

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

be  d e s i g n e d   so  t h a t   a  v e n t   g r o o v e   is   c u t   on  t h e   i n s i d e  

s u r f a c e   of  t he   c l o s u r e   s i d e w a l l   a c r o s s   t h e   c l o s u r e   t h r e a d s .  

See  U .S .   P a t e n t   S p e c i f i c a t i o n   3 , 8 8 8 , 3 4 7 .   The  w i d t h   of  t h e  

v e n t   g r o o v e   and  t h e   number   of  v e n t   g r o o v e s   u t i l i z e d   can  b e  



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

c o n d i t i o n s   e x p e c t e d .   F u r t h e r ,   w i t h   t h i s   t y p e   of  s y s t e m ,  

t h e r e   w i l l   be  no  d i r t   e n t r a p p i n g   o p e n i n g s   e x p o s e d   t o   t h e  

o u t s i d e   of  t h e   c l o s u r e .   (The  u s e   of  s u c h   a  g r o o v e   on  a  

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

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

f o r m e d   on  t h e   c o n t a i n e r   f r o m   a  b l a n k . )  

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

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

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

a p p l i c a t i o n   of  h e a t   to   t h e   t a m p e r p r o o f   band   c a n n o t   b e  

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

f o r   t h e   band   a l s o   r e a c h e s   t h e   l o w e r   c l o s u r e   s i d e w a l l .  

H e a t i n g   of  t he   s i d e w a l l   can   c a u s e   i t   to   s h r i n k   i n w a r d l y  

and  make  i n t i m a t e   c o n t a c t   w i t h   t h e   c o n t a i n e r   f l a n g e   o r  

c o n t a i n e r   n e c k .   When  t h i s   o c c u r s ,   t h e   f u n c t i o n   of  t h e  

v e n t i n g   s y s t e m   i s   c o m p r o m i s e d   as  t h e   s h r u n k e n   p o r t i o n   o f  .  

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

i n t e r f e r e s   w i t h   gas   e s c a p e m e n t .  

The  d e g r e e   and  i n c i d e n c e   of  s h r i n k a g e   i s   i n c r e a s e d  

when  t h e   l o w e r   p o r t i o n   of   t h e   s i d e w a l l   i s   t h i n n e d   ou t   s o  

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

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

m e n t   of  t h e   cap  on  t h e   c o n t a i n e r   as  i t   g o e s   t h r o u g h   t h e  

c a p p i n g   l i n e .   The  f l a r i n g   i s   a l s o   d e s i r a b l e   as  i t   p r o v i d e s  



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

f l a n g e .   Of  c o u r s e ,   }  t h i n n i n g   ou t   t h e   l o w e r   p o r t i o n   o f  

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

more   l i k e l y   r e a c h   i t s   h e a t   s h r i n k i n g   t e m p e r a t u r e   i f   i t  

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

t h e   t a m p e r p r o o f   b a n d .  

The  p r o b l e m s   of  t h e   p r i o r   a r t   a r e   o v e r c o m e   b y  

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

h e a t - s h r i n k a b l e   t a m p e r p r o o f   b a n d   and  a  p r e s s u r i z e d   g a s  

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

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

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

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

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

a b o u t   t h e   i n s i d e   s u r f a c e   t h e r e o f   and  s t a n d - o f f  

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

s i d e w a l l   a d a p t e d ,   in  u s e ,   to   a i d   in  k e e p i n g   s a i d   s i d e w a l l  

f rom  m a k i n g   c o n t a c t   w i t h   t h e   c o n t a i n e r ,   s e a l i n g   m e a n s  

a b o v e   s a i d   c l o s u r e   t h r e a d   a d a p t e d ,   in  u s e ,   to   a c h i e v e   a  

g a s - t i g h t   s e a l   w i t h   t h e   c o n t a i n e r ,   gas  v e n t i n g   m e a n s   f o r  

v e n t i n g   gas   f rom  t h e   c o n t a i n e r   to   a t m o s p h e r e   s u b s e q u e n t  

t o   l o s s   of  a  g a s - t i g h t   s e a l   upon  l o o s e n i n g   of   s a i d  

c l o s u r e   f rom  f i t m e n t   to   t h e   c o n t a i n e r ,   and  h e a t - s h r i n k a b l e  

t a m p e r - i n d i c a t i n g   means   a t t a c h e d   to   t h e   b o t t o m   of  s a i d  

s i d e w a l l .  



D e s i r a b l e   as  i t   may  be ,   t h e  l o c a t i o n   of  t h e   v e n t  

s l o t   in   t h e   c l o s u r e   p r e s e n t s   p r o b l e m s   i t s e l f .   The  u s e  

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

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

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

u n s u p p o r t e d   by  a  c o n t i n u o u s   t h r e a d .   Upon  t i g h t e n i n g   t h e  

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

e x p a n d   o u t w a r d l y   a s ,   in  i t s   w e a k e n e d   c o n f i g u r a t i o n ,   i t  

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

of   t h e   c o n t a i n e r   and  c l o s u r e   t h r e a d s .   A l s o ,   when  t h e  

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

p r e s s u r i z e d   gas  can  c a u s e   t h e   w e a k e n e d   c l o s u r e   s i d e w a l l   t o  

e x p a n d .   Bo th   t h e   c l o s u r e   e x p a n s i o n   r e a l i z e d   upon  t i g h t e n -  

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

gas   j e o p a r d i z e   t h e   c l o s u r e - c o n t a i n e r   t h r e a d   e n g a g e m e n t .  

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

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

t h e   t h r e a d s ,   t h e n   p r e m a t u r e   r e l e a s e   of  t h e   c l o s u r e   o c c u r s .  

U s i n g   a  c l o s u r e   w i t h   t h i c k e n e d   s i d e w a l l s   i s   n o t   a n  

a n s w e r   as  such   a  c l o s u r e   u s e s   more   t h e r m o p l a s t i c s   m a t e r i a l  

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

m a r k e t p l a c e .  

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

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

s i d e w a l l   a t   t he   v e n t   g r o o v e ( s ) .   The  s t r u c t u r e   i s   l o c a t e d  



at   e a c h   p o i n t   of  t r a v e r s e   b y  t h e   v e n t i n g   g r o o v e   w i t h   t h e  

c l o s u r e   t h r e a d .   T h i s   s t r u c t u r e   i s   d i m e n s i o n e d   so  t h a t   i t s  

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

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

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

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

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

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

L o c a t i o n   of   t h e   r i g i d i f y i n g   s t r u c t u r e   a t   t h e   p o i n t ( s )   o f  

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

i n s u r e s   t h a t   no  t h r e a d i n g   i n t e r f e r e n c e   w i l l   o c c u r   b e t w e e n  

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

c o n t a i n e r   t h r e a d s .   The  v e n t   g r o o v e ( s )   w i d t h   and  d e p t h  

w i l l   be  d e p e n d e n t   upon  t h e   p r e s s u r e s   e x p e c t e d   to   b e  

e n c o u n t e r e d   as  t h e   c l o s u r e   i s   r e m o v e d   f rom  t h e   c o n t a i n e r .  

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

f o r   e x a m p l e ,   by  u s i n g   a  v e r t i c a l   v e n t   g r o o v e   or   s l o t   o n  

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

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

c o n t a i n e r   n e c k ,   t h e r e   i s   s t i l l   a  c h a n c e   f o r   b l o w - o f f   i f  

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

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

gas   to   c o m p l e t e   i t s   v e n t i n g .   For   some  c l o s u r e s ,   c o m p l e t e  

u n s c r e w i n g   of  t h e   c l o s u r e   f rom  t h e   c o n t a i n e r   can  t a k e   a s  

l i t t l e   as  o n e - h a l f   of  a  s e c o n d .   C l e a r l y ,   in   t h i s   a m o u n t  



of  t i m e ,   v e n t i n g   has   o n l y   s t a r t e d   and  p r e s s u r e   in   t h e  

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

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

c l o s u r e   t h r e a d   t r a v e r s i n g   f rom  400  to   500  d e g r e s s   a n d  

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

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

In  t h e   p r e s e n t   c l o s u r e ,   t h e   l o w e r   p o r t i o n   of   t h e  

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

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

C o n n e c t e d   t o   t h e   l o w e r m o s t   edge   or  b o t t o m   of  t h e  

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

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

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

of   n o n - f r a c t u r a b l e   r i b s .   To  g i v e   t h e   l o w e r   p o r t i o n   o f  

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

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

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

b e a d   w h i c h   o p e r a t e s   as  a  h e a t   s i n k .  

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

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

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

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

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

By  u t i l i z i n g   t h e   a n n u l a r   b e a d   to   p r o v i d e   a  l a r g e   h e a t   s i n k  

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



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

t h e   c o n t a i n e r   s i d e w a l l   w i l l   n o t   s h r i n k   a n d / o r   c o n t a c t ' t h e  

c o n t a i n e r   due  to   h e a t   r e c e i v e d   by  i t   d u r i n g   t h e   h e a t i n g  

of  t h e   t a m p e r p r o o f   b a n d .  

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

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

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

p a r t s ,   and  in  w h i c h :  

FIGURE  1  i s   a  f r o n t   e l e v a t i o n a l   v i ew   of  a  c l o s u r e  

of  t h i s   i n v e n t i o n ;  

FIGURE  2  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   s e c t i o n  

l i n e   2-2  of  F i g u r e   1 ;  

FIGURE  3  i s   a  v e r t i c a l   s e c t i o n a l   v i ew   of  t h e   c l o s u r e  

shown  in  F i g u r e   1  f i t t e d   t o   a  c o n t a i n e r ;  

FIGURE  4  i s   a  v e r t i c a l   s e c t i o n a l   v i ew   of  a  c l o s u r e  

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

FIGURE  5  i s   an  e n l a r g e d   s e c t i o n a l   v i ew   s h o w i n g   t h e  

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

shown  in  F i g u r e s   1,  2  and  3  i s   r e m o v e d   f rom  a  c o n t a i n e r ;  

a n d  

FIGURE  6  i s   a  p a r t i a l   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  

s e c t i o n   l i n e   6-6  of  F i g u r e   2 .  

R e f e r r i n g   now  to   F i g u r e s   1 - 2 ,   t h e   c l o s u r e   of  t h i s  

i n v e n t i o n ,   g e n e r a l l y   d e s i g n a t e d   by  t h e   n u m e r a l   10,  has   a  



t o p   w a l l   12  and  a  d o w n w a r d l y ' d e p e n d i n g   a n n u l a r   s i d e w a l l   1 4 .  

N e s t e d   a g a i n s t   t h e   i n s i d e   s u r f a c e   o f   t o p   w a l l   12  i s   a  

l i n e r   22.  L i n e r   k e e p e r s   24  a r e   u t i l i z e d   to   h o l d   l i n e r   2 2  

in   a  p o s i t i o n   a d j a c e n t   t h e   i n s i d e   s u r f a c e   of   t o p   w a l l   1 2 .  

L ine r   22  i s   u t i l i z e d   to   e f f e c t   a  g a s - t i g h t   s e a l   w i t h   t h e  

t o p   l i p   of  t he   c o n t a i n e r   n e c k .   O t h e r   s e a l i n g   s y s t e m s   m a y  

be  u t i l i z e d   w i t h   t h e   c l o s u r e   of  t h i s   i n v e n t i o n .   T h e  

s y s t e m s   u t i l i z e d ,   w h e t h e r   t h e y   be  l i n e r   s y s t e m s   or  l i n e r -  

l e s s   s y s t e m s ,   m u s t   f u l f i l l   t h e   r e q u i r e m e n t   t h a t   t h e y   b e  

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

e x p e c t e d   in   t h e   p a c k a g e .   A b o u t   t h e   i n s i d e   s u r f a c e   o f  

s i d e w a l l   14  t h e r e   i s   p r o v i d e d   a  h e l i c a l   t h r e a d   2 0 .  

H e l i c a l   t h r e a d   20  i s   d i m e n s i o n e d   to   c o o p e r a t e   w i t h  

c o n t a i n e r   h e l i c a l   t h r e a d   42,  shown  in   F i g u r e   3,  to   e f f e c t  

f i t m e n t   of  c l o s u r e   10  to   t h e   c o n t a i n e r .  

R e c e s s e d   in   t h e   i n s i d e   s u r f a c e   of   s i d e w a l l   14  i s   v e n t  

g r o o v e   26.  As  can  be  s e e n   in   F i g u r e   2,  v e n t   g r o o v e   2 6  

i n t e r s e c t s   c l o s u r e   t h r e a d   20.  For   t h e   e m b o d i m e n t s   s h o w n  

in  t h e   d r a w i n g s ,   a  s i n g l e   v e n t   g r o o v e   i s   u t i l i z e d .  

H o w e v e r ,   i t   i s   to   be  u n d e r s t o o d   t h a t   more   t h a n   one  v e n t  

g r o o v e   may  be  u s e d .   The  w i d t h   and  d e p t h   of  v e n t   g r o o v e  

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

f o r   t h e   p r e s s u r i z e d   gas   so  t h a t   i t   may  be  v e n t e d   s a f e l y  

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

t h a n   t h e   t i m e   n e c e s s a r y   f o r   r e m o v a l   of   c l o s u r e   10  f rom  t h e  



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

T r a v e r s i n g   v e n t   g r o o v e   26  a t   e a c h   p o i n t   of   i t s  

i n t e r s e c t i o n   w i t h   c l o s u r e   t h r e a d   20  i s   r i g i d i f y i n g  

s t r u c t u r e   34.  For   t h e   e m b o d i m e n t   shown  in  F i g u r e s   2  a n d  

6,  r i g i d i f y i n g   s t r u c t u r e   34  has   a  c r o s s   s e c t i o n a l   s h a p e  

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

r i g i d i f y i n g   s t r u c t u r e   34,  i t   c a n n o t   have   a  h e i g h t ,  

m e a s u r e d   f rom  t h e   i n s i d e   s u r f a c e   of  s i d e w a l l   14,  g r e a t e r  

t h a n   t h e   h e i g h t   of  c l o s u r e   t h r e a d   20,  a l s o   m e a s u r e d   f r o m  

t h e   i n s i d e   s u r f a c e   o f  s i d e w a l l   14.  H o w e v e r ,  t h e   h e i g h t  

of  r i g i d i f y i n g   s t r u c t u r e   34  s h o u l d   n o t   be  so  s m a l l   t h a t  

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

s i d e w a l l   hoop   s t r e n g t h .   D e t e r m i n a t i o n   of  t h e   h e i g h t   o f  

r i g i d i f y i n g   s t r u c t u r e   34  w i l l   be  d e p e n d e n t   on  s e v e r a l  

f a c t o r s ,   i . e .   t h e   p r e s s u r e s   e x p e c t e d   to   be  e n c o u n t e r e d ,  

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

and  d e p t h   v e n t i n g   g r o o v e ( s )   26,  t h e   l e n g t h   of  c l o s u r e  

t h r e a d   20  and  t h e   d e g r e e   of  e n g a g e m e n t   b e t w e e n   c l o s u r e  

t h r e a d   20  and  c o n t a i n e r   t h r e a d   42.  An  e x a m p l e   of  a  

u s e f u l   c l o s u r e   i s   one  made  of  p o l y p r o p y l e n e   h a v i n g   a  v e n t  

g r o o v e   w i d t h   of  a b o u t   1 / 1 6   i n c h   and  d e p t h   of  . 005   to   . 0 1 5  

i n c h e s ,   a  s i d e w a l l   t h i c k n e s s   of  .035   to   . 0 4 0   i n c h e s ,   a  

c l o s u r e   t h r e a d   t r a v e r s i n g   a p p r o x i m a t e l y   480  d e g r e e s   h a v i n g  

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

h e i g h t   of  a b o u t   2 /3   of  t h r e a d   h e i g h t . :   For   o t h e r   m a t e r i a l s  



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

t h e   s i z i n g   of  r i g i d i f y i n g   s t r u c t u r e   34  i s   e m p i r i c a l l y  

d e t e r m i n e d   by  o b s e r v a t i o n   and  e x p e r i m e n t a t i o n ,   b o t h   o f  

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

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

The  i n s i d e   s u r f a c e   of  s i d e w a l l   14,  a t   i t s   l o w e r m o s t  

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

v i e w e d   in  c r o s s   s e c t i o n .   Such   f l a r i n g   is   b e n e f i c i a l   f o r  

t h e   r e a s o n s   s t a t e d   p r e v i o u s l y .   A b o u t   t h e   l o w e r m o s t  

o u t s i d e   s u r f a c e   of  s i d e w a l l   14  an  a n n u l a r   b o s s   30  i s  

d e s i r a b l y   p r o v i d e d .   As  m e n t i o n e d   p r e v i o u s l y ,   a n n u l a r  

b o s s   30  s e r v e s   t h e   f u n c t i o n   of  p r o v i d i n g  a   h e a t   s i n k   f o r  

a b s o r p t i o n   of  " s t r a y   h e a t "   f rom  t h e   h e a t   s h r i n k i n g  

o p e r a t i o n   of   b a n d   16.  T h u s ,   t h e   c o n f i g u r a t i o n   and  s i z e  

of  a n n u l a r   b o s s   30  i s   n o t   c r i t i c a l   so  l o n g   as  t h e   h e a t  

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

of  s i d e w a l l   14  d o e s   n o t   r e a c h   a  t e m p e r a t u r e   w h i c h   w o u l d  

c a u s e   i t s   s h r i n k a g e .  

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

s u r f a c e   28  of  s i d e w a l l   14  w i t h   t h e   c o n t a i n e r ,   s t a n d - o f f  

p r o t u b e r a n c e s   32  a r e   p r o v i d e d .   T h e s e   p r o t u b e r a n c e s  

p r e v e n t   any  t e n d e n c y   of   t h e   l o w e r   p o r t i o n   of   s i d e w a l l   14 

to   move  t o w a r d s   t h e   c o n t a i n e r .   For   t h e   e m b o d i m e n t   s h o w n ,  

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

and  s p a c e d   e a c h   p a i r   e v e r y   n i n e t y   d e g r e e s .   In  f a c t ,   i t  



has   b e e n   f o u n d   d e s i r a b l e   t o   d i m e n s i o n   r i b s   32  so  t h a t  

when  t h e   c l o s u r e   i s   f i t t e d   t o   t h e   c o n t a i n e r ,   s i d e w a l l   14 

i s   s l i g h t l y   d e f o r m e d   o u t w a r d l y   from  t h e   c o n t a i n e r .   I t   i s  

to   be  u n d e r s t o o d   t h a t   o t h e r   f o r m s   of  p r o t u b e r a n c e s   may  b e  

u t i l i z e d   s u c h   as  b e a d s   and  t h e   l i k e .  

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

s i d e w a l l   14  a r e   a  p l u r a l i t y   of  n o n - f r a c t u r a b l e   r i b s   1 8 .  

T h e s e   r i b s   a r e   f o r   c a r r y i n g   h e a t   s h r i n k a b l e   t a m p e r -  

i n d i c a t i n g   b a n d   16.  Band  16  i s   p r o v i d e d   w i t h   a t   l e a s t  

one  w e a k e n e d   p o r t i o n   so  t h a t   t h i s   p o r t i o n   can  f r a c t u r e  

upon  s t r e s s   a p p l i e d   t o   t h e   b a n d .   T h i s   f r a c t u r e   of  t h e  

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

has   b e e n   t a m p e r e d   w i t h .  

In  F i g u r e   3,  c l o s u r e   10  i s   shown  f i t t e d   t o   a  

c o n t a i n e r .   As  can  be  s e e n   in  t h i s   f i g u r e ,   c o n t a i n e r   n e c k  

40  has   c l o s u r e   10  f i t t e d   t h e r e t o   by  t h e   c o o p e r a t i o n   o f  

c o n t a i n e r   t h r e a d s   42  and  c l o s u r e   t h r e a d s   20.  N o t e   t h a t  

h e a t   s h r i n k a b l e   3  nd  16  h a s ;  .   n  h e a t   s h r u n k e n   so  t h a t   i t  

has   moved  to   a  p o s i t i o n   of  i n t e r f e r e n c e   w i t h   c o n t a i n e r  

f l a n g e   48.  As  can  be  a p p r e c i a t e d ,   u n s c r e w i n g   of   c l o s u r e  

10  r e s u l t s   in  u p w a r d   a x i a l   m o v e m e n t   of  t he   c l o s u r e ,   w h i c h  

m o v e m e n t   f o r c e s   t h e   f r a c t u r e   of  band   16  as  i t   i s   n o t   a b l e  

to   f o l l o w   t h i s   a x i a l   m o v e m e n t   w i t h o u t   f r a c t u r i n g   due  t o  

i t s   i n t e r f e r e n c e   w i t h   c o n t a i n e r   f l a n g e   48,  A l s o ,   i t   i s   t o  

be  s e e n   f rom  F i g u r e   3  t h a t   t h e   s p a c i n g   50  b e t w e e n   t h e  



l o w e r m o s t   e d g e   of  s i d e w a l l   1 4  a n d   c o n t a i n e r   f l a n g e   48  

has   b e e n   m a i n t a i n e d   s i n c e   no  s h r i n k a g e   of  s i d e w a l l   14  a t  

i t s   l o w e r m o s t   p o r t i o n   has   o c c u r r e d .   A l s o ,   as  p o i n t e d   o u t  

p r e v i o u s l y ,   r i b s   32  w i l l   a c t   to   a c c o m p l i s h   t h i s   f u n c t i o n .  

In  F i g u r e   4,  t h e   r e s u l t s   of  u t i l i z i n g   c l o s u r e   1 0  

w i t h o u t   a n n u l a r   b o s s   30  and  r i b s   32  i s   d e p i c t e d .   As  c a n  

be  s e e n ,   t h e   l o w e r m o s t ; p o r t i o n   of  s i d e w a l l   14  has   s h r u n k  

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

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

in  r e s t r i c t i o n   of   t h e   p a s s g e   of  p r e s s u r i z e d   g a s   to   t h e  

a t m o s p h e r e   so  t h a t   p r e m a t u r e   r e l e a s e   of  t h e   c l o s u r e  

o c c u r s .  

In  F i g u r e   5,  t h e   v e n t i n g   of  p r e s s u r i z e d   g a s   f rom  t h e  

p a c k a g e   i s   shown.   N o t e   t h a t   as  c l o s u r e   10  i s   r o t a t e d  

a b o u t   c o n t a i n e r   n e c k   40,  c l o s u r e   10  moves   a x i a l l y   u p w a r d .  

T h i s   a x i a l   u p w a r d   m o v e m e n t   r e s u l t s   in  l i n e r   22  b e i n g  

r e m o v e d   f rom  i t s   n e s t i n g   p o s i t i o n   on  t h e   t o p   44  o f  

c o n t a i n e r   n e c k   40.  P r e s s u r i z e d   gas   in  t h e   i n t e r i o r   o f  

t h e   c o n t a i n e r   b e g i n s   m o v e m e n t   t h r o u g h   v e n t   g r o o v e   26  a s  

i n d i c a t e d   by  t h e   a r r o w s .   As  can  be  s e e n ,   t h e   u t i l i z a t i o n  

of  r i g i d i f y i n g   s t r u c t u r e   34  d o e s   n o t   i n t e r f e r e   w i t h  

p a s s a g e   of  t h e   p r e s s u r i z e d   gas   w h i l e   a t   t h e   same  t i m e   t h e  

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

r i g i d i f y i n g   s t r u c t u r e   34  i s   r e a l i z e d .   As  c l o s u r e   10  

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



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

i s   e q u a l   to  a m b i e n t   p r e s s u r e .   S i n c e   t h e r e   has   b e e n   n o  

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

r e m o v a l   of  c l o s u r e   10  i s   done   w i t h o u t   f e a r   of  p r e m a t u r e  

c l o s u r e   r e l e a s e .  

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

one  made  of  p o l y p r o p y l e n e .   H o w e v e r ,   i t   i s   to   b e  

u n d e r s t o o d   t h a t   o t h e r   m a t e r i a l s   may  be  u t i l i z e d   such   a s  

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

d e n s i t y   p o l y e t h y l e n e ,   and  t h e   l i k e .   The  c l o s u r e   of  t h i s  

i n v e n t i o n   may  be  m a d e  b y   any  w e l l   known  i n j e c t i o n  

m o l d i n g   t e c h n i q u e s .  

I l l u s t r a t i v e   of  t h e   b e n e f i t s   r e a l i s e d   w h e n  

u t i l i z i n g   an  a n n u l a r   b o s s   30  in  t h i s   i n v e n t i o n   i s   t h e   f a c t  

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

i n v e n t i o n   and  s u c h   a  b o s s   can  be  p a s s e d   t h r o u g h   a  52  i n c h  

l o n g   s l o t t e d   f o r c e d - a i r   h e a t e r   u t i l i z i n g   4040C.  a i r   w i t h  

a  p a s s a g e   t i m e   of  two  s e c o n d s   and  a  p a c k a g e   r o t a t i o n   o f  

3 - 1 / 4   r e v o l u t i o n s   p e r   p a s s   w i t h o u t   s h r i n k a g e   of  t h e   l o w e r  

p o r t i o n   of  s i d e w a l l   14.  To  a c c o m p l i s h   t h i s   p a s s a g e  

t h r o u g h   t h i s   s l o t t e d   o v e n ,   a n n u l a r   b o s s   30  had  a  t h i c k n e s s  

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

0 . 0 3 7   i n c h e s .   W i t h o u t   a n n u l a r   b o s s   30,  t h e   t h i c k n e s s  

w o u l d   n o r m a l l y   be  0 . 0 2 8   i n c h e s   f o r   t h i s   p o r t i o n   o f  

s i d e w a l l   1 4 .  



1.  A  t h e r m o p l a s t i c s   m a t e r i a l   c l o s u r e   (10)  f o r  

f i t m e n t   t o   a  c o n t a i n e r   and  c o m p r i s i n g   a  t o p   w a l l   ( 1 2 ) ,  

an  a n n u l a r   s i d e w a l l   (14)  d o w n w a r d l y   d e p e n d i n g   from  s a i d  

t o p  w a l l   (12)  and  wi th   a  c l o s u r e   t h r e a d   (20)  a b o u t   t h e   i n s i d e  

s u r f a c e   t h e r e o f   and  s t a n d - o f f   p r o t u b e r a n c e s   (32)  a b o u t  .  

t h e   l o w e r   i n s i d e   s u r f a c e   (28)  of   s a i d   s i d e w a l l   ( 1 4 )  

a d a p t e d ,   in  u s e , t o   a i d   in  k e e p i n g   s a i d   s i d e w a l l   ( 1 4 )  

f r o m   m a k i n g   c o n t a c t   w i t h   t h e   c o n t a i n e r ,   s e a l i n g   means   ( 2 2 )  

a b o v e   s a i d   c l o s u r e   t h r e a d   (20)  a d a p t e d ,   in   u s e ,   to   a c h i e v e  

a  g a s - t i g h t   s e a l   w i t h  t h e   c o n t a i n e r ,   gas   v e n t i n g   m e a n s  

(26)  f o r   v e n t i n g   gas   f r o m   t h e   c o n t a i n e r   to   a t m o s p h e r e  

s u b s e q u e n t   to  l o s s   of  a  g a s - t i g h t   s e a l   upon  l o o s e n i n g   o f  

s a i d   c l o s u r e   (10)  f rom  f i t m e n t   to   t h e   c o n t a i n e r ,   a n d  

h e a t - s h r i n k a b l e   t a m p e r - i n d i c a t i n g   means   (16)  a t t a c h e d   t o  

t h e   b o t t o m   of  s a i d   s i d e w a l l   ( 1 4 ) .  

2.  A  c l o s u r e   as  c l a i m e d   in   c l a i m   1  a l s o   c o m p r i s i n g  

h e a t   s i n k   means   (30)  a d j a c e n t   t h e   b o t t o m   of   s a i d   s i d e w a l l  

( 1 4 ) .  

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

h e a t   s i n k   means   i s   an  a n n u l a r   b e a d   (30)  e x t e n d i n g   o u t -  

w a r d l y   f rom  t he   o u t e r   l o w e r m o s t   s u r f a c e   of   s a i d   s i d e w a l l  

( 1 4 ) .  

4,  A  c l o s u r e   as  c l a i m e d   in  a n y  o n e   of  c l a i m s   1  t o  

3  and   a l s o   h a v i n g   r e t a i n i n g   m e a n s   (24)  a b o u t   t h e   i n s i d e  



s u r f a c e   of  s a i d   s i d e w a l l   (14)  p o s i t i o n e d   b e l o w   s a i d  

s e a l i n g   means   (22)  b u t   a b o v e   s a i d   t h r e a d   (20)  f o r  

p r e v e n t i n g   s a i d   s e a l i n g   m e a n s   (22)  f rom  m o v i n g   down  t o  

s a i d   t h r e a d   ( 2 0 ) .  

5.  A  c l o s u r e   as  c l a i m e d   in  a n y  o n e   of   c l a i m s   1  t o  

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

(26)  e x t e n d i n g   f rom  a b o v e   s a i d   t h r e a d   (20)  t o   t h e   l o w e r  

p o r t i o n   of  s a i d   s i d e w a l l   (14)  b e l o w   s a i d   t h r e a d   ( 2 0 ) .  

6.  A  c l o s u r e   as  c l a i m e d   in  a n y  o n e   of  c l a i m s   1  t o  

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

one  p a i r   of  v e r t i c a l l y   e x t e n d i n g   r i b s   ( 3 2 ) .  

7.  A  c l o s u r e   as  c l a i m e d   in  a n y  o n e   of  c l a i m s   1  t o  

6,  w h e r e i n   t h e   l o w e r   i n s i d e   s u r f a c e   (28)  of  s a i d   s i d e w a l l  

(14)  i s   f l a r e d   o u t w a r d l y   by  t h i n n i n g   of  t h e   l o w e r   p o r t i o n  

of   s a i d   s i d e w a l l   (14)  f rom  i t s   u p p e r m o s t   e x t e n t   to   i t s  

l o w e r m o s t   e x t e n t .  

8.  A  c l o s u r e   as  c l a i m e d   in   a n y  o n e   of  c l a i m s   1  t o  

7  w h i c h   i s   made  f rom  p o l y p r o p y l e n e .  

9.  A  c l o s u r e   as  c l a i m e d   in  a n y  o n e   of  c l a i m s   1  t o  

8,  w h e r e i n   s a i d   t a m p e r - i n d i c a t i n g   means   i s   a  f r a c t u r a b l e  

h e a t - s h r i n k a b l e   b e a d   (16)  a t t a c h e d   to   t h e   b o t t o m   of  s a i d  

s i d e w a l l   (14)  by  a  p l u r a l i t y   of  n o n - f r a c t u r a b l e   r i b s   ( 1 8 ) .  

10.  A  c l o s u r e   as  c l a i m e d   in  a n y  o n e   of  c l a i m s   1  t o  

9  a n d   p r o v i d e d   a t   e a c h   p o i n t   of  t r a v e r s e   of  s a i d   t h r e a d  

(20)  by  s a i d   v e n t i n g   means   (26)  w i t h   a  r i g i d i f y i n g   m e a n s  



(34)  w h i c h   has   a  p e r p e n d i c u l a r   h e i g h t   m e a s u r e d   f rom  s a i d  

s i d e w a l l   (14)  l e s s   t h a n   t h e   p e r p e n d i c u l a r   h e i g h t  o f  

s a i d   t h r e a d   (20)  m e a s u r e d   f r o m   s a i d   s i d e w a l l  ( 1 4 ) .  

11.   A  c l o s u r e   as  c l a i m e d   in  c l a i m   10,  w h e r e i n   s a i d  

r i g i d i f y i n g   m e a n s   (34)  when  v i e w e d   in  c r o s s   s e c t i o n   h a s  

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

12.  A  c l o s u r e   as  c l a i m e d   in  a n y  o n e   of  c l a i m s   1  t o  

11,  w h e r e i n   s a i d   c l o s u r e   t h r e a d   (20)  t r a v e r s e s   f rom  a b o u t  

400  t o   500  d e g r e e s   of  r o t a t i o n   a b o u t   t h e   i n s i d e   s u r f a c e  

of  s a i d   s i d e w a l l   ( 1 4 ) .  
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