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(3)  Caps  for  jars,  processes  for  manufacture  of  the  caps,  and  dies  for  carrying  out  the  processes. 

A  cap  for  a  jar,  the  cap  being  of  sheet  metal  and  (consi- 
dered  in  its  attitude  of  use)  comprising  a  top  panel  (2),  a  skirt 
(4)  depending  from  the  periphery  of  the  top  panel,  and  an 
internal  continuous  circumferential  bead  (6)  on  the  lower 
edge  of  the  skirt.  Hitherto  such  a  bead  has  been  deformed 
inwards  at  intervals  to  provide  internal  lugs  to  engage  an 
interrupted  thread,  or  a  continuous  bead,  on  a  jar,  but  the  lugs 
have  not  performed  reliably.  In  the  present  cap  the  bead 
(considered  in  plan)  consists  of  alternate  arcuate  portions  (8) 
and  straight  portions  (10),  the  arcuate  portions  being  at  a 
uniform  radius  from  a  common  centre  (12),  and  the  straight 
portions  being  tangent  to  a  common  imaginary  circle  (14) 
around  that  common  centre.  Dies  for  the  manufacture  of  the 
caps  include  inserts  for  shaping  the  straight  portions  (10). 



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

in  w h i c h   t h e y   w i l l   be  s o l d ,   j ams   b e i n g   an  e x a m p l e ,   a r e  

commonly   p u t   i n t o   j a r s ,   w h i c h   a r e   c l o s e d   by  m e t a l   c a p s .   I n  

some  c a s e s   t he   j a r   has   an  i n t e r r u p t e d   s c r e w   t h r e a d ,   and  t h e  

cap   i s   a p p l i e d   and  r e m o v e d   by  a  p a r t i a l   t u r n ,   w h i l e   in  o t h e r  

c a s e s   t h e   j a r   has   a  c o n t i n u o u s   b e a d ,   and  t h e   cap  i s   a p p l i e d . ,  

by  s n a p p i n g   on  and  r e m o v e d   by  p r i s i n g   o f f .  

Ahout   20  y e a r s   ago  a  t y p e   of   m e t a l   cap  known  as  a  

" t w i s t   c ap"   was  i n t r o d u c e d ,   w h i c h   has   t h e   a d v a n t a g e   t h a t  

s u c h   caps   can  be  a p p l i e d   to   j a r s   a t   h i g h   s p e e d   ( s e e ,   f o r  

e x a m p l e ,   B r i t i s h   P a t e n t   Nos.   814  703  and  445  7114).  T h e  

j a r   neck   h a s   an  e x t e r n a l   i n t e r r u p t e d   m u l t i - s t a r t   s c r e w   t h r e a d ,  

and  t he   cap  i s   of  s h e e t   m e t a l   and  ( c o n s i d e r e d   in  i t s   a t t i t u d e  

of   u s e )   c o m p r i s e s   a  t o p   p a n e l ,   a  s k i r t   d e p e n d i n g   f rom  t h e -  

p e r i p h e r y   of   t he   top   p a n e l ,   and  an  i n t e r n a l   c o n t i n u o u s  

c i r c u m f e r e n t i a l   b ead   on  t h e   l o w e r   edge   of   t he   s k i r t .   A t  

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

i n w a r d s   to   p r o v i d e   as  many  i n t e r n a l   l u g s   as  t h e r e   a re   s t a r t s  

of   t h e   t h r e a d .   F o u r ,   s i x ,   and  e i g h t   l u g s   and  s t a r t s   a r e  

u s u a l .  

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

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

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

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

p r o c e s s   of  a p p l i c a t i o n   to   a  j a r .   In  e a c h   c a s e   t he   j a r   is  n o t  

p r o p e r l y   s e a l e d .  

The  p r e s e n t   i n v e n t i o n   is   c o n c e r n e d   w i t h   a  new  s h a p e  

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



l u g s ,   one  v e r s i o n   of  t h e   r e s u l t i n g   p r o d u c t   b e i n g   a  new  c a p  
w h i c h   can  t a k e   the   p l a c e   of   a  t w i s t   cap  o n  j a r s   of  e x i s t i n g  

s h a p e .   The  new  cap  l i k e w i s e   is   of   s h e e t   m e t a l   and  ( c o n s i d e r e d  

in  i t s   a t t i t u d e   of  u s e )   c o m p r i s e s   a  top   p a n e l ,   a  s k i r t  

d e p e n d i n g   f rom  t he   p e r i p h e r y   of   t h e   top   p a n e l ,   and  an  i n t e r n a l  

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

s k i r t .  

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 ,   t h e   b e a d  

( c o n s i d e r e d   in  p l a n )   c o n s i s t s   of  a l t e r n a t e   a r c u a t e   p o r t i o n s  

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

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

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

c e n t r e .  

For   use   w i t h   j a r s   h a v i n g   an  i n t e r r u p t e d   m u l t i - s t a r t  

s c r e w   t h r e a d ,   t he   l u g s   on  t h e   c a p s   r e q u i r e   to   be  u n i f o r m l y  

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

t h e   p r e s e n t   i n v e n t i o n ,   and  i n t e n d e d   f o r   s u c h   u s e ,   the   p o i n t s  

of  t a n g e n c y   of  the   s t r a i g h t   p o r t i o n s   w i t h   t h e   i m a g i n a r y  

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

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

m a t c h e d   to  t he   t h r e a d   on  t h e   j a r .   For   s m a l l e r   s i z e s ,   e . g .  

53  to   70  mm  n o m i n a l   d i a m e t e r ,   f o u r   l u g s   a r e   u s u a l .   For  a  

l a r g e r   s i z e ,   e . g .   82  mm  n o m i n a l   d i a m e t e r ,   s i x   l u g s ,   or  e v e n  

m o r e ,   may  be  p r e f e r r e d .  

For   use   w i t h   a  j a r   h a v i n g   a  c o n t i n u o u s   e x t e r n a l  

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

t h e y   a r e   no t   n e c e s s a r i l y   u n i f o r m l y   s p a c e d .   For   e x a m p l e   t h e  

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

t h e   i m a g i n a r y   c i r c l e   may  be  6 0 ° ,   1 5 0 ° ,   1 5 0 ° .  

The  s h a p e   of  a  cap  e m b o d y i n g   t h e   p r e s e n t   i n v e n t i o n ,  

and  t h e   p r e f e r r e d   m e t h o d   of  m a k i n g   i t ,   w i l l   be  more  c l e a r l y  

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

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  is  a  p e r s p e c t i v e   v i ew   f rom  a b o v e   o f  t h e   c a p ;  

F i g u r e  2   is  a  s i d e   v i ew  of   t h e   c a p ;  

F i g u r e   3  is   an  u n d e r n e a t h   v iew  of  t h e   c a p ;  



F i g u r e   4  i s   a  s e c t i o n   on  t h e   l i n e  I V - I V   in  F i g u r e   3 ;  

F i g u r e   5  i s  a   p l a n   of   a  d i e   f o r   f o r m i n g   t h e   l u g s ;  

F i g u r e   6  i s   a  s e c t i o n   on  t h e   l i n e   V I - V I   in  F i g u r e   5 ;  

F i g u r e   7  i s   a  p l a n   of   an  i n s e r t   f o r   t h e   d i e ;  

F i g u r e   8  i s   a  s e c t i o n   o f   t h e   i n s e r t ;  

F i g u r e   9  is   a  s i d e   v i e w ,   w i t h   p a r t   b r o k e n   away ,   of   a  

p a r t l y - m a n u f a c t u r e d   c a p ;  

F i g u r e   10  i s   an  e n l a r g e m e n t   o f   t h e   p a r t   w i t h i n   t h e  

c i r c l e   X  in  F i g u r e   6 ;  

F i g u r e   11  i s   an  e n l a r g e m e n t   o f   a  p a r t   w i t h i n   t h e   c i r c l e  

XI  in   F i g u r e   8 ;  

F i g u r e   12  i s   a  p l a n   of   F i g u r e   1 1 ;   a n d  

F i g u r e   13  i s   a  s e c t i o n   o f   a  d i e   i n s e r t   on  t h e   l i n e  

X I I I - X I I I   in   F i g u r e   12,   s h o w i n g   a  v a r i a t i o n .  

As  shown  in  F i g u r e s   1  t o   4,  t h e   cap   i s   of   s h e e t   m e t a l ,  

and  c o m p r i s e s   a  t o p   p a n e l   2,  t h e   e x a c t   s h a p e   of   w h i c h   i s   n o  

p a r t   of   t h e   p r e s e n t   i n v e n t i o n ,   a  s k i r t   4  d e p e n d i n g   f rom  t h e  

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

c i r c u m f e r e n t i a l   h e a d   6  on  t h e   l o w e r   e d g e   o f   t h e   s k i r t .  

As  shown  p a r t i c u l a r l y   in   F i g u r e   3,  t h e   b e a d   in  p l a n  

c o n s i s t s   of   a l t e r n a t e   a r c u a t e   p o r t i o n s   8,  and  s t r a i g h t  

p o r t i o n s   10.   The  a r c u a t e   p o r t i o n s   a r e   a t   u n i f o r m   r a d i u s  

f r o m   a  common  c e n t r e   12.  The  m a j o r   p a r t   o f   t h e   s k i r t  4   i s  

a  c i r c u l a r   c y l i n d e r   a b o u t   an  a x i s   t h r o u g h   t h i s   c e n t r e   1 2 ,  

p e r p e n d i c u l a r   t o   t h e   p a p e r   in   F i g u r e   3 .  

T h e r e   a r e   f o u r   a r c u a t e   p o r t i o n s   8,  and  f o u r   s t r a i g h t  

p o r t i o n s   10.   In  t h e   e x a m p l e   s h o w n ,   t h e   a r c u a t e   p o r t i o n s  

s u b t e n d   a b o u t   50°   a t   t he   c e n t r e   12 ,   w h i l e   t h e   s t r a i g h t   p o r t i o n s  

s u b t e n d   a b o u t   4 0 ° .   The  s t r a i g h t   p o r t i o n s   a r e   t a n g e n t   t o  a  

common  i m a g i n a r y   c i r c l e   14  a r o u n d   t h e   c e n t r e   12 ,   an  a r c   o f  

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

u n i f o r m l y   s p a c e d   a r o u n d   t h e   c i r c l e   14 .   The  d i f f e r e n c e  

b e t w e e n   t h e   i n t e r n a l   r a d i u s   o f   t h e   a r c u a t e   p o r t i o n s   8,  and  t h e  

r a d i u s   of   t h e  c i r c l e   14  i s   s e l e c t e d  t o  e n s u r e   s a t i s f a c t o r y  

i n t e r e n g a g e m e n t   i n   use   b e t w e e n   t h e  s t r a i g h t  p o r t i o n s   and  t h e  

e x t e r n a l   i n t e r r u p t e d   m u l t i - s t a r t   s c r e w   t h r e a d   on  t h e   n e c k  

o f   a  j a r   t o   w h i c h   t h e   c a p  i s   t o  b e  a p p l i e d .  



B e f o r e   t h e   f o r m a t i o n   of   t h e   s t r a i g h t   p o r t i o n s   1 0 ,  

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

s u i t a b l y - s i z e d   b l a n k   o f   s h e e t   m e t a l   i s   f o r m e d ,   by  m e t h o d s  

w h i c h   a r e   no  p a r t   of   t h e   p r e s e n t   i n v e n t i o n ,   i n t o   t h e  

p a r t l y - m a n u f a c t u r e d   cap   h a v i n g   t h e   s h a p e   s h o w n   in   F i g u r e   9 .  

In  t h i s   s h a p e ,   t h e r e   i s   a  t o p   p a n e l   2 ,  a   c y l i n d r i c a l   s k i r t   4 '  

d e p e n d i n g   f r o m   t h e   p e r i p h e r y   of   t h e   t o p   p a n e l ,   and  an  i n t e r n a l  

c o n t i n u o u s   c i r c u m f e r e n t i a l   b e a d   6'  on  t h e   l o w e r   e d g e   o f  t h e  

s k i r t   4 ' .   T h i s   b e a d   6 '   i s   e n t i r e l y   c i r c u l a r   in   p l a n ,   and  i s  

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

i s   c u r l e d   t h r o u g h   a b o u t   1 8 0 ° ,   w h i l e   t h e   s k i r t   h e i g h t   i s  

g r e a t e r   t h a n   in  t h e   f i n i s h e d   c a p .  

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

s h a p e   s h o w n   in   F i g u r e s   1  t o  4   by  u p w a r d   m o v e m e n t   of   a  d i e  

shown  in   F i g u r e s   5  t o   8  and  10  to   1 2 .  

As  s h o w n   in  F i g u r e s   5  and  6,  t h e   d i e   b o d y   15  i s  

c i r c u l a r   in   p l a n ,   w i t h   an  a n n u l a r   g r o o v e   16  w h i c h   w i l l   a c c e p t  

t h e   bea.d  6 '   o v e r   t h o s e   p a r t s   w h i c h   a r e   t o   b e c o m e   t h e   a r c u a t e  

p o r t i o n s   8  in   t h e   f i n a l   c a p .   In  c h a n n e l s   19  in   t h e   d i e   b o d y  

a r e   p l a c e d   f o u r   i n s e r t s   17,   shown  in  F i g u r e s   7  and  8,  w h i c h  

s e r v e   t o   d e f o r m   t h e   p a r t s   of  t h e   b e a d   6 '   w h i c h   a r e   to   b e c o m e  

t h e   s t r a i g h t   p o r t i o n s   10  in   t h e   f i n a l   c a p .   The  s h a p e   of   t h e  

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

F i g u r e s   11  and  12.   The  i n s e r t   i n c l u d e s   a  g r o o v e   18  w h i c h  

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

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

g r o o v e   16.   Fo r   t h i s   p u r p o s e ,   e a c h   i n s e r t   17  i s  

a c c u r a t e l y   l o c a t e d   in   i t s   c h a n n e l   19  by  i t s   o u t e r   end  a b u t t i n g  .  

a  d o w e l   20  in   t h e   d i e .  

The  o u t e r   b o u n d a r y   o f   t h e   g r o o v e   18  i s   e x t e n d e d  

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

22 ,   and  p o r t i o n s   24  i n  a   v e r t i c a l   p l a n e .  T h e   c u r v e d   p o r t i o n  

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

i n c l i n e d ,   as  i n d i c a t e d   b y  t h e   a n g l e   a  i n  F i g u r e   11 ,   u p w a r d s  

and  o u t w a r d s   r e l a t i v e l y   t o  t h e   v e r t i c a l   c e n t r e   l i n e   25  o f  

t h e   d i e .   A   s u i t a b l e   v a l u e   f o r   t h i s   a n g l e  i s  2 7  5 0 ' . T h e  



u p p e r   b o u n d a r y   ?2a  of  t h i s   s u r f a c e   ( a t   t h e   l e v e l   i n d i c a t e d  

by  the   l i n e  a   in  F i g u r e   11)  is   s u b s t a n t i a l l y   a  c i r c u l a r   a r c ,  
w h i c h   c o i n c i d e s   in  p l a n   w i t h   t he   o u t e r   b o u n d a r y   of  t h e   p o r t i o n s  

of  t h e   g r o o v e   16  in  t h e   d i e .   The  l i n e s   22b  and  22c  i n  

F i g u r e   I?  a r e   c o n t o u r s   of   t he   s u r f a c e   22  at  t he   l e v e l s   i n d i c a t e d  

by  t he   l i n e s   b  a n d   c  in  F i g u r e   1 1 .  

In  u s e ,   when  t h e   d i e   w i t h   i t s   i n s e r t s   i s   f o r c e d  

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

in  F i g u r e   9,  t h e   p a r t s   of  t h e   s k i r t   6'  w h i c h   a r e   to   b e c o m e  

t h e   s t r a i g h t   p o r t i o n s   10  a r e   d e f l e c t e d   p r o g r e s s i v e l y   i n w a r d s ,  

u n t i l   t h e y   r e a c h   t he   b o t t o m   of  t he   g r o o v e   18.  Pt  t h e   s a m e  

t i m e ,   an  a d j a c e n t   p o r t i o n   of  t h e   s k i r t   4'  is  d e f l e c t e d   i n t o  

a  s h a p e   w h i c h   m a t c h e s   t h e   s u r f a c e s   22  and  24,  t h a t   i s   to  s a y  

a  p a r t - c y l i n d r i c a l   i n c l i n e d   s u r f a c e   26  ( F i g u r e   2 ) ,   and  t w o  

v e r t i c a l   s u r f a c e s   28.  M o r e o v e r ,   t he   u p w a r d   t r a v e l   of  t h e  

d i e   is   s u f f i c i e n t   to   c a u s e   t h e   b o t t o m s   of  t he   g r o o v e s   16 

and  l8  to   i n c r e a s e   t h e   c u r l   of  t he   b e a d ,   c o n s i d e r e d   in  v e r t i c a l  

s e c t i o n ,   f rom  180°   to   a b o u t   300°   t h r o u g h o u t   i t s   c i r c u m f e r e n c e .  

T h i s   c o m p l e t i o n   of  t he   c u r l   in  t he   same  o p e r a t i o n   as  t h e  

i n w a r d   d e f l e c t i o n   of   the   p o r t i o n s   10  a s s i s t s   t he   s h e e t  

m e t a l   to  f low  in  a  m a n n e r   f r e e   of   u n w a n t e d   w r i n k l e s .  

F i n a l l y ,   t he   d i e   is   s e p a r a t e d   f rom  t h e   c a p ,   and  t h e  

cap  r e t a i n s   t he   s h a p e   shown  in  F i g u r e s   1  to   4,  as  d e s c r i b e d  

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

In  F i g u r e s   1  to  12  t he   l o w e r   c o n t o u r   of  t he   b e a d   6  i n  

the   f i n i s h e d   cap  l i e s   in  a  s i n g l e   p l a n e ,   and  the   g r o o v e   18  

in  each   d i e   i n s e r t   i s   of  u n i f o r m   d e p t h .  

F i g u r e   13  shows  a  m o d i f i e d   g r o o v e   1 8 a ,   i n t e n d e d   t o  

p r o d u c e   a  cap  w i t h   s t r a i g h t   p o r t i o n s   t i l t e d   at  a b o u t   1 °  

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

p o r t i o n s .   In  e f f e c t   e ach   s t r a i g h t   p o r t i o n   is  p a r t   of  a  

f i n e - p i t c h   r i g h t - h a n d   h e l i x .   The  a d v a n t a g e   of  t h i s   is   t h a t .  

i t   is  e a s i e r   to  s t a r t   t he   a s s e m b l y   of  t he   cap  w i t h   a  j a r .  

With  s t r a i g h t   p o r t i o n s   in  a  common  p l a n e ,   i f   t he   c i r c u m f e r -  

e n t i a l   gaps   b e t w e e n   t h r e a d s   on  the   j a r   s u b t e n d   r e l a t i v e l y  

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



s u b t e n d e d   by  t he   t h r e a d s ,   t h e n   t h e r e   may  be  d i f f i c u l t y  

in  a s s e m b l y .   When  a  cap  is   l o w e r e d   o n t o   a  j a r ,   t h e  

s t r a i g h t   p o r t i o n s   of  t he   cap  e a c h   come  to  r e s t   on  t h e   u p p e r  
f l a n k   of   a  r e s p e c t i v e   one  of   t h e   t h r e a d s .   I f   now  t h e  

cap  i s   t u r n e d ,   t h e   l e a d i n g   p a r t s   of  t h e   s t r a i g h t   p o r t i o n s   may 
n o t   r e a d i l y   p a s s   b e l o w   the   l o w e r   f l a n k   of   t h e   n e x t   t h r e a d .  

In  F i g u r e   13,   t he   m a j o r   p a r t   26  of  t h e   g r o o v e   1 8 a  

h a s   a  c l o c k w i s e   a n g l e   β  o f   1 ° ,   w h i l e   a  m i n o r . p a r t   28  has   a n  

a n t i c l o c k w i s e   a n g l e   y  of  8°.   The  m a j o r   p a r t   26  p r o d u c e s  

t h e   t i l t e d   o p e r a t i v e   p a r t   of  t h e   r e s p e c t i v e   s t r a i g h t  

p o r t i o n   of  t h e   b e a d   of  t h e   c a p ,   w h i l e   t he   m i n o r   p a r t   28  

p r o d u c e s   a  p a r t   of  t h e   bead   w h i c h   c o n s t i t u t e s   a  t r a n s i t i o n  

to   t h e   a d j a c e n t   a r c u a t e   p o r t i o n .  



1.  A  cap  f o r   a  j a r ,   t he   cap  b e i n g   of  s h e e t   m e t a l   a n d  

( c o n s i d e r e d   in  i t s   a t t i t u d e   of  u s e )   c o m p r i s i n g   a  t o p  

p a n e l   ( 2 ) ,   a  s k i r t   (4)  d e p e n d i n g   f rom  t h e   p e r i p h e r y   of  t h e  

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

b e a d   (6)  on  the   l o w e r   edge   of   t h e   s k i r t ,   c h a r a c t e r i s e d   i n  

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

a r c u a t e   p o r t i o n s   (8)   and  s t r a i g h t   p o r t i o n s   ( 1 0 ) ,   t h e   a r c u a t e  

p o r t i o n s   b e i n g   at  a  u n i f o r m   r a d i u s   f rom  a  common  c e n t r e  

( 1 2 ) ,   and  the   s t r a i g h t   p o r t i o n s   b e i n g   t a n g e n t   to  a  common 

i m a g i n a r y   c i r c l e   ( 1 4 )   a r o u n d   t h a t   common  c e n t r e .  

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

t h e   p o i n t s   of  t a n g e n c y   of   t he   s t r a i g h t   p o r t i o n s   (10)   w i t h  

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

c i r c l e .  

3.  A  cap  a c c o r d i n g   to   c l a i m   2,  c h a r a c t e r i s e d   in  t h a t  

t h e   s t r a i g h t   p o r t i o n s   (10)   a r e   t i l t e d   at   a  s m a l l   a n g l e   t o  

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

4.  A  p r o c e s s   f o r   m a n u f a c t u r i n g   a  cap  a c c o r d i n g   t o  

c l a i m   1,  c h a r a c t e r i s e d   by  c o m p r i s i n g :   p r e p a r i n g   a  p a r t l y -  

- m a n u f a c t u r e d   cap  h a v i n g   a  c y l i n d r i c a l   s k i r t   ( 4 ' )   on  t h e  

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

e n t i a l ,   p a r t i a l   b e a d   ( 6 ' ) ;   and  t h e r e a f t e r   d e f o r m i n g   t h e  

e n t i r e   p a r t i a l   b e a d   s i m u l t a n e o u s l y   i n t o   t he   bead   ( 6 )  

c o n s i s t i n g   of  t he   a l t e r n a t e   a r c u a t e   p o r t i o n s   (8)  a n d  

s t r a i g h t   p o r t i o n s   ( 1 0 ) .  

5.  A  d i e   f o r   c a r r y i n g   out   t he   p r o c e s s   of  c l a i m   4 ,  



c h a r a c t e r i s e d   by  c o m p r i s i n g   a  d i e   body  (15)   in  w h i c h   i s   a n  

i n t e r r u p t e d   a n n u l a r   g r o o v e   ( 1 6 ) ,   and  i n s e r t s   ( 1 7 ) ,   e a c h  

i n c l u d i n g   a  s e c o n d   g r o o v e   (18)   w h i c h   is  s t r a i g h t   in  p l a n ,  

the   ends   of  e ach   s e c o n d   g r o o v e   m e r g i n g   i n t o   t h e   ends   o f  

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

t h e   o u t e r   b o u n d a r y   of  e a c h   s e c o n d   g r o o v e   (18)   b e i n g  

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

p o r t i o n   ( 2 2 ) ,   and  p o r t i o n s   (24)   in  a  v e r t i c a l   p l a n e .  

6.  A  d i e   a c c o r d i n g   t o   c l a i m   5,  c h a r a c t e r i s e d   in  t h a t  

t h e   c u r v e d   p o r t i o n   (22)   i s   a  s m a l l   p a r t   of  a  c i r c u l a r  

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

r e l a t i v e   to   t he   v e r t i c a l   c e n t r e   l i n e   (25)   of  t h e   d i e .  
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