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@  Pllferproof  closure. 

©  A  screw-on  plastics  closure  for  a  container  (8)  has  a 
cap  (1)  and  a  locking  ring  (4)  for  securing  the  closure  to 
the  container  (8)  in  use  to  prevent  unscrewing  of  the  cap 
(1)  from  the  container  (8).  The  cap  (1)  is  integrally  connec- 
ted  to  the  locking  ring  (4)  by  means  of  a  plurality  of  brid- 
ges  (11)  which  extend  from  the  adjacent  part  of  the  cap 
(1)  to  the  ring  (4)  at  an  angle  inclined  in  the  direction  of 
unscrewing  of  the  cap  (1  ). 
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The  i n v e n t i o n   r e l a t e s   to   so  c a l l e d  

" p i l f e r p r o o f "   c l o s u r e s .   Such   c l o s u r e s   a r e   w e l l  

known  and  a r e   u s e d   e x t e n s i v e l y   on  c o n t a i n e r s   f o r  

e n s u r i n g   t h a t   when  a  p u r c h a s e r   b u y s   a  p a r t i c u l a r   l i q u i d  

he  can   c h e c k   t h a t   t h e   c o n t a i n e r   i n c l u d e s   a l l   t h e  

c o n t e n t s   w i t h   w h i c h   i t   was  f i l l e d .   Such   p i l f e r p r o o f  

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

c o n t a i n e r s   c o n t a i n i n g   a  w ide   r a n g e   of   l i q u i d s .  

The  c l o s u r e s   u s u a l l y   c o m p r i s e   a  c a p  

a n d ,   i n t e g r a l l y   j o i n e d   to   t h e   cap  by  a  p l u r a l i t y   o f  

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

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

i n   u s e ,   to   p r e v e n t   u n s c r e w i n g   of   t h e   cap   f rom  t h e  

c o n t a i n e r   w i t h o u t   b r e a k i n g   of   t h e   b r i d g e s .   B r e a k i n g  

of   t h e   b r i d g e s   i s   a r r a n g e d   to  r e q u i r e   a  p r e d e t e r m i n e d  

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

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

c o n t a i n e r   a r e   an  i n d i c a t i o n   t h a t   t h e   c o n t a i n e r   h a s  

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

P i l f e r p r o o f   c l o s u r e s   a r e   i n c r e a s i n g l y  

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

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

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

c h e m i c a l s .   The  l a r g e r   d i a m e t e r   r i n g   on  s u c h   c l o s u r e s  

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



on  t h e   c o n t a i n e r   a d j a c e n t   i t s   s p o u t   and  t h e   b r i d g e s ,  
w h i c h   u s u a l l y   e x t e n d   r a d i a l l y   of   t h e   c a p ,   a r e  

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

cap  i s   u n s c r e w e d .   U n f o r t u n a t e l y ,   w i t h   c e r t a i n   p l a s t -  

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

s l i g h t   e l o n g a t i o n   of   t h e   b r i d g e s   as  t h e   cap   i s   r o t a t e d  

r e l a t i v e   to  t h e   r i n g ,   i n c r e a s e s   t h e   s t r e n g t h   of   t h e  

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

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

t h e   cap  i n i t i a l l y .  

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

r a d i a l l y   e x t e r n a l l y   of   t h e   c a p ,   i t   may  be  p o s s i b l e   f o r  

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

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

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

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

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

e d g e   t h e r e o f   by  means   of   a  p l u r a l i t y   of   b r i d g e s ,  

a  l o c k i n g   r i n g   f o r   s e c u r i n g   to   t h e   c o n t a i n e r   in   u s e  

to   p r e v e n t   u n s c r e w i n g   of   t h e   cap  f rom  t h e   c o n t a i n e r  

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

t h a t   t h e   b r i d g e s   e x t e n d   f rom  t h e   a d j a c e n t   p a r t   of   t h e  

cap  to   t h e   r i n g   a t   an  a n g l e   i n c l i n e d   i n   t h e   d i r e c t i o n  

of   u n s c r e w i n g   of   t h e   c a p .  

T h i s   c o n s t r u c t i o n   h a s   b e e n   f o u n d ,  

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

to   be  b e n t ,   and  t h e r e f o r e   s t r e s s e d ,   much  m o r e  

s e v e r e l y   t h a n   in   c o n v e n t i o n a l   p l a s t i c s   p i l f e r p r o o f  

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

b e t w e e n   t h e   b r i d g e s   and  t h e   cap  and   r i n g   s e r v e   t o  

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

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

or   e l o n g a t e .   The  use   of  p o l y p r o p y l e n e   p l a s t i c s  
c l o s u r e s   h a s   s i g n i f i c a n t   a d v a n t a g e s   o v e r   o t h e r   t y p e s  
of   p l a s t i c s   c l o s u r e ,   p a r t i c u l a r l y   t h o s e   made  of   l o w  



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

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

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

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

u r e   and  t h u s   c a u s e   l e a k a g e .  

A d d i t i o n a l l y ,   we  h a v e   f o u n d   t h a t   i t   i s  

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

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

s e c u r i t y   of   t h e   b r i d g e s   when  t h e y   a r e   s u b j e c t e d   t o  

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

d u r i n g   t r a n s p o r t   when  t h e y   may  be  s t a c k e d   one  o n  

t o p   of   a n o t h e r .  

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

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

be  d e s c r i b e d   b r i e f l y   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 p e c t i v e   v i e w  

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

F i g u r e   2  i s   a  p l a n   v i e w   of   t h e   s p o u t ;  

F i g u r e   3  i s   a  p l a n / u n d e r p l a n   of   t h e  

c l o s u r e ;   a n d ,  

F i g u r e   4  i s   a  p a r t l y   s e c t i o n e d   s i d e  

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

The  c l o s u r e   i s   f o r m e d   of   p o l y p r o p y l e n e  

and  c o m p r i s e s   a  cap   1,  of   a p p r o x i m a t e l y   38mm  d i a m e t e r ,  

h a v i n g   an  i n t e r n a l   r a i s e d   s c r e w - t h r e a d   2  f o r m e d  

on  t h e   a n n u l a r   s i d e w a l l   3.  J o i n e d   to  t h e   cap   1  b y  

e i g h t   b r i d g e s   11  w h i c h   e x t e n d   o u t w a r d l y ,   a n d  

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

u n s c r e w i n g   (A)  o f   t h e   cap  1,  i s   a  r i n g   4  w h i c h  

i n c l u d e s   a  n u m b e r   of   i n w a r d l y   p r o j e c t i n g   t a n g s   5  

( i n   t h e   p r e s e n t   e x a m p l e   12  in   n u m b e r )   e x t e n d i n g  

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

in   t h e   d i r e c t i o n   of   u n s c r e w i n g   of   t h e   c l o s u r e .  

The  t a n g s   5  a r e   m o u l d e d   so  as  to   h a v e   s u f f i c i e n t  



r e s i l i e n c e   to   e n a b l e   t hem  to  r i d e   o v e r   r a t c h e t - l i k e  

p r o j e c t i o n s   6  f o r m e d   on  t h e   s p o u t   7  of   t h e   c o n t a i n e r  

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

an  a t t e m p t   i s   made  to   r e m o v e   t h e   cap   t h e   t a n g s  

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

e n g a g e m e n t   a g a i n s t   t h e   p r o j e c t i o n s   6  and  p r e v e n t  

r o t a t i o n   of   t h e   r i n g   in   t h e   u n s c r e w i n g   d i r e c t i o n   (A)  

( i n   t h i s   c a s e   a n t i - c l o c k w i s e ) .  

The  s p o u t   7  h a s   an  u p s t a n d i n g   r im   9  

on  t h e   e x t e r i o r   of  w h i c h   a r e   f o r m e d   a  n u m b e r   of   p a r t  

h e l i c a l   s c r e w - t h r e a d   p r o j e c t i o n s   10  f o r   e n g a g e m e n t  

w i t h   t h e   s c r e w - t h r e a d   2  on  t h e   cap  1.  The  r a t c h e t  

p r o j e c t i o n s   6  a r e   t e n   i n   n u m b e r   and  a r e   p r o v i d e d  

in   two  s e t s   of  f i v e   in   d i a m e t r i c a l l y   o p p o s i t e   h a l v e s  

of   t h e   s p o u t   w i t h   a  s l i g h t   gap  b e t w e e n   t h e m .  

T h i s   i s   done   so  as  to  r e d u c e   t h e   t o r q u e   w h i c h   i s  

n e c e s s a r y   to   s c r e w   on  t h e   c a p ,   o n l y   some  of   t h e   t a n g s  

5  e n g a g i n g   c o m p l e t e l y   r e s p e c t i v e   p r o j e c t i o n s   6  b y  

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

p r o j e c t i o n s   6 .  

I t   w i l l ,   be  a p p r e c i a t e d   t h a t   in   o r d e r  

to   r e m o v e   t h e   cap  1  f rom  t h e   c o n t a i n e r   8  t h e   b r i d g e s  

11  a r e   s t r e s s e d   to   b r e a k i n g   p o i n t ,   s u c h   s t r e s s i n g  

t e n d i n g   to   s n a p - o f f   t h e   b r i d g e s   11  a t   t h e i r   p o i n t s  

of   j u n c t u r e   w i t h   e i t h e r   t h e   r i n g   4  or  t h e   cap   1 .  

The  b r i d g e s   11  h a v e ,   of   c o u r s e ,   t o  

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

d u r i n g   m o u l d i n g   f rom  t h e   cap  1  to   t h e   r i n g   4  a n d  

as  s u c h   h a v e   a  c r o s s - s e c t i o n a l   a r e a   of   0 . 4 6 5 m m 2 .  

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

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

11  h a v e   a  d e p t h   of   0 .93mm  w h i c h   t h u s   e n a b l e s   t h e  

r e q u i r e d   c r o s s - s e c t i o n   a r e a   to   be  p r o v i d e d   by  a  

w i d t h   of   0 .50mm.   The  c l o s u r e   shown  i s   m o u l d e d  

in   p o l y p r o p y l e n e ,   b u t   t h i s   i s   n o t   e s s e n t i a l   and  i t   i s  

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



a b o v e   c l o s u r e   c o u l d   be  u s e d   to  p r o d u c e   c l o s u r e s  

in   v a r i o u s   o t h e r   p l a s t i c s   m a t e r i a l s   as   w e l l .  

A l t h o u g h   in   t h e   e x a m p l e   shown  t h e  

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

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

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

a x i a l l y .   A l t e r n a t i v e l y   we re   t h e   r i n g   to   l i e   r a d i a -  

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

i n c l i n e d   r a d i a l l y   i n w a r d l y   i n   t h e   d i r e c t i o n   o f  

u n s c r e w i n g   of  t h e   c a p .  



1.  A  s c r e w - o n   p l a s t i c s   c l o s u r e   f o r   a  

c o n t a i n e r ,   t h e   c l o s u r e   c o m p r i s i n g   a  cap  (1)   a n d ,  

i n t e g r a l l y   j o i n e d   t h e r e t o   a d j a c e n t   an  e d g e   t h e r e o f  

by  means   of  a  p l u r a l i t y   of   b r i d g e s   ( 1 1 ) ,   a  l o c k i n g  

r i n g   (4)  f o r   s e c u r i n g   to   t h e   c o n t a i n e r   (8)   i n   u s e  

to   p r e v e n t   u n s c r e w i n g   of   t h e   cap  (1)  f r o m   t h e  

c o n t a i n e r   (8)  w i t h o u t   b r e a k i n g   of  t h e   b r i d g e s   ( 1 1 ) ,  

c h a r a c t e r i z e d   in   t h a t   t h e   b r i d g e s   (11)   e x t e n d  

f rom  t h e   a d j a c e n t   p a r t   of   t h e   cap  ( l )   to   t h e   r i n g  

(4)  a t   an  a n g l e   i n c l i n e d   i n   t h e   d i r e c t i o n   o f   u n s c r e w -  

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

t h e   r i n g   (4)   h a s   a  l a r g e r   d i a m e t e r   t h a n   t h e   cap   ( 1 ) ,  

t h e   b r i d g e s   (11 )   e x t e n d i n g   r a d i a l l y   o u t w a r d l y  

i n   t h e   d i r e c t i o n   of   u n s c r e w i n g   (A)  o f   t h e   cap   ( 1 ) .  

3.  A  c l o s u r e   a c c o r d i n g   to   c l a i m   1  of   c l a i m  

2,  w h e r e i n   t h e   b r i d g e s   (11)   h a v e   a  l a r g e r   d i m e n s i o n  

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

d i r e c t i o n   of   t h e i r   w i d t h .  

4.  A  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   3,  w h i c h   i s   m o u l d e d   in   p o l y p r o p y l e n e .  
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