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@  A  process  for  making  a  closure  cap,  provided  with  a  gasket  and  a  sealing  ring  from  a  polypropylene  material  for  a  container; 
a  closure  cap  provided  with  a  gasket  and  a  sealing  ring  from  an  olefin  polymer,  and  a  process  for  closing  and  sealing  a 
container  with  a  closure  cap  made  from  polypropylene  material  and  provided  with  a  sealing  ring. 

©  A  process  for  making  a  closure  cap  (2)  provided  with  a 
gasket  (5)  from  a  polypropylene  material  for  a  container  (1),  said 
closure  cap  (2)  comprising  an  end  wall  and  a  circumferential  side 
wall  (11),  in  which  process  the  gasket  (5)  is  formed  in  the  closure 
cap  via  a  melting  and  a  cooling  operation  by  applying  in  the 
closure  cap  an  amount  of  plastisol  which  is  shaped  therein  into  a 
gasket  configuration  at  an  elevated  temperature  adjusted  after 
the  plastisol  addition;  causing  the  plastisol  shaped  into  the  gasket 
configuration  to  melt  completely  by  further  energy  supply  and 
then  cooling  same  to  form  the  gasket,  whereby  starting  from  an 
integral  combination  of  the  closure  cap  (2)  with  a  sealing  ring  (13) 
which  is  connected  with  the  closure  cap  by  means  of  a  number  of 
frangible  bridges  (12)  capable  of  being  broken  on  the  first  opening 
of  the  container,  and,  to  form  the  gasket  (5),  carrying  out  the 
melting  operation  by  heating  the  closure  cap  after  addition  of  the 
plastisol  to  a  temperature  of  50  to  110° C  and  by  exposing  the 
resulting  plastisol  shaped  into  the  gasket  configuration  subse- 
quently,  as  is  known  per  se,  to  microwave  energy  until  the 
plastisol  has  been  completely  molten. 



A  p r o c e s s   for   making  a  c l o s u r e   cap,  p r o v i d e d   wi th   a  g a s k e t  

and  a  s e a l i n g   r i n g   from  a  p o l y p r o p y l e n e   m a t e r i a l   for   a  

c o n t a i n e r ;   a  c l o s u r e   cap  p r o v i d e d   wi th   a  g a s k e t   and  a  

s e a l i n g   r i n g   from  an  o l e f i n   po lymer ,   and  a  p r o c e s s   f o r  

c l o s i n g   and  s e a l i n g   a  c o n t a i n e r   wi th   a  c l o s u r e   cap  made 

from  p o l y p r o p y l e n e   m a t e r i a l   and  p r o v i d e d   wi th   a  s e a l i n g  

r i n g .  

The  i n v e n t i o n   r e l a t e s   to  a  p r o c e s s   for   m a k i n g  

a  c l o s u r e   cap  p r o v i d e d   wi th   a  g a s k e t   from  a  p o l y p r o p y l e n e  

m a t e r i a l   for   a  c o n t a i n e r ,   s a i d   c l o s u r e   cap  c o m p r i s i n g  

an  end  wa l l   and  a  c i r c u m f e r e n t i a l   s ide   w a l l ,   in  w h i c h  

p r o c e s s   the  g a s k e t   is  formed  in  the  c l o s u r e   cap  v ia   a  

m e l t i n g   and  a  c o o l i n g   o p e r a t i o n   by  a p p l y i n g   in  the  c l o s u r e  

cap  an  amount  of  p l a s t i s o l   which  is  shaped  t h e r e i n   i n t o  

a  g a s k e t   c o n f i g u r a t i o n   at  an  e l e v a t e d   t e m p e r a t u r e   a d j u s t e d  

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

i n t o   the  g a s k e t   c o n f i g u r a t i o n   to  mel t   c o m p l e t e l y   by  f u r t h e r  

ene rgy   supp ly   and  then   c o o l i n g   same  to  form  the  g a s k e t .  

Such  a  p r o c e s s   is  known  from  Dutch  p a t e n t   a p p l i c a t i o n  

8 0 . 0 3 3 7 1 .   In  t h i s   known  p r o c e s s   a  c l o s u r e   cap  o f t e n   made 

by  i n j e c t i o n   mou ld ing   from  an  o l e f i n   p o l y m e r ,   in  p a r t i c u l a r  

a  h i g h - m e l t i n g   p o l y p r o p y l e n e   hav ing   a  m e l t i n g   p o i n t   o f  

a p p r o x i m a t e l y   165°  C,  a f t e r   hav ing   been  p r o v i d e d   w i t h  

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

which  must  be  5-350  C  below  the  m e l t i n g   p o i n t   of  the  e m p l o y e d  

o l e f i n   po lymer ,   e . g . ,   p o l y p r o p y l e n e ,   p r e f e r a b l y   5 -15°   C, 



i . e .   i t   must  be  p r e h e a t e d   to  a  t e m p e r a t u r e   of  at  l e a s t  

130o  C,  p r e f e r a b l y   145-1600   C,  f o l l o w e d   by  e x p o s u r e   a t  

t h i s   t e m p e r a t u r e   in  an  a p p r o p r i a t e   oven  to  microwave   e n e r g y  

h a v i n g   a  f r e q u e n c y   which  is  not   c r i t i c a l   from  a  t e c h n i c a l  

p o i n t   of  view  i n d e e d ,   but   is  e f f e c t i v e l y   3 0 0 - 3 0 0 , 0 0 0   MHz. 

E x p o s u r e   to  the   mic rowave   e n e r g y   t a k e s   p l a c e   at  the   moment  

when  the   p l a s t i s o l   shaped   i n t o   a  g a s k e t   c o n f i g u r a t i o n  

is  c o m p l e t e l y   l i q u i d ,   i . e .   c o m p l e t e l y   m o l t e n ,   which  m e a n s  

t h a t   the   r e s i n   has  been  c o m p l e t e l y   s o l v a t e d   by  the  p l a s t i c i z e r .  

P r e h e a t i n g   can  be  a p p r o p r i a t e l y   c a r r i e d   o u t  

in  a  ho t   a i r   o v e n .  

In  the   known  p r o c e s s   i t   is  i n d i c a t e d   t h a t ,   i n  

g e n e r a l ,   a  t e m p e r a t u r e   of  the   c l o s u r e   cap  of  more  t h a n  

35°  C  below  the   m e l t i n g   t e m p e r a t u r e   t h e r e o f   is  p r o b a b l y  

not   s u i t a b l e   for   the   c o n v e n t i o n a l   p l a s t i s o l s .   If   t h e r e  

is  used  a  p l a s t i s o l   h a v i n g   a  lower   m e l t i n g   p o i n t ,   t h e n  

a l s o   a  lower   t e m p e r a t u r e   of  the   c l o s u r e   cap  can  be  m a i n t a i n e d  

in  the   p r e h e a t i n g   s t e p .   However,   i f   t h e r e   is  s t a r t e d   f r o m  

a  c l o s u r e   cap  made  from  an  o l e f i n   po lymer   m e l t i n g   at  a  

lower   t e m p e r a t u r e ,   t h e n ,   c o n v e r s e l y ,   the   t e m p e r a t u r e   r a n g e  

to  be  m a i n t a i n e d   fo r   the   c l o s u r e   cap  in  the  p r e h e a t i n g  

s t e p   must  p r e f e r a b l y   be  only   5 -15°   C,  in  p a r t i c u l a r   5 -10°   C 

below  the   m e l t i n g   p o i n t   of  the   o l e f i n   p o l y m e r .   T h e r e f o r e ,  

i f   the   c l o s u r e   cap  is  made  from,  e . g . ,   p o l y e t h y l e n e   h a v i n g  

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

of  the   c l o s u r e   cap  in  the  p r e h e a t i n g   s t ep   is  p r e f e r a b l y  

1 2 0 - 1 2 5 °   C. 



In  p r a c t i c e ,   i t   is  assumed  in  the  known  p r o c e s s  

t h a t ,   e . g . ,   a f t e r   the  p l a s t i s o l   has  been  added  to  t h e  

c l o s u r e   cap,  t h i s   c l o s u r e   cap  is  b r o u g h t   i n t o   a  hot  a i r  

oven  hav ing   an  a i r   t e m p e r a t u r e   which  is  30°  C,  p r e f e r a b l y  

20°  C,  below  the  m e l t i n g   p o i n t   of  the  o l e f i n   po lymer   m a t e r i a l  

from  which  the  c l o s u r e   cap  has  been  made.  For  i n s t a n c e ,  

when  p o l y p r o p y l e n e   is  used  as  the  o l e f i n   po lymer   m a t e r i a l ,  

the   p r e h e a t i n g   s t ep   is  c a r r i e d   out ,   in  p r a c t i c e ,   at  a n  

a i r   t e m p e r a t u r e   of  135-160°   C  for   1-10  m in . ,   e . g . ,   a n  

a i r   t e m p e r a t u r e   of  155°  C  for   a p p r o x i m a t e l y   3  m i n u t e s ,  

f o l l o w e d   by  the  p r o c e d u r e   in  a  microwave   oven  in  w h i c h  

the  amb ien t   t e m p e r a t u r e   is  l i k e w i s e   high  enough  to  p r e v e n t  

the  p r e h e a t e d   c l o s u r e   cap  from  s u s t a i n i n g   heavy  l o s s e s  

of  h e a t ,   and  which  i s ,   e . g . ,   at  l e a s t   1400  C.  The  d u r a t i o n  

of  the  microwave   p r o c e d u r e   depends   on  the  e n e r g y   s u p p l i e d  

and  is  not  l e s s   than  a p p r o x i m a t e l y   1  m i n .  

The  s t ep   of  s h a p i n g   the  p l a s t i s o l   in  the  c l o s u r e  

cap  u n t i l   a  g a s k e t   c o n f i g u r a t i o n   has  been  o b t a i n e d   c a n  

be  p e r f o r m e d   in  the  c o n v e n t i o n a l   manner ,   p r e f e r a b l y   b y  

i n j e c t i n g   the  p l a s t i s o l   in  l i q u i d   or  s e m i - l i q u i d   c o n d i t i o n  

i n t o   the  c l o s u r e   cap  which  is  a d v a n t a g e o u s l y   a r r a n g e d  

u p s i d e   down,  i . e .   the   end  wa l l   is  p o s i t i o n e d   at  the  b o t t o m  

s i d e ,   and  d i s t r i b u t i n g   same  t h e r e i n   by  s u b j e c t i n g   t h e  

c l o s u r e   cap  to  a  r a p i d   r o t a t i o n .   There  is  p r e f e r a b l y   u s e d  

a  c l o s u r e   cap  the  end  wa l l   of  which  is  i n t e r n a l l y   p r o v i d e d  

wi th   an  i n n e r   edge,   the  p l a s t i s o l   be ing   i n j e c t e d   i n t o  

the  a n n u l a r   space   be tween   the  i n n e r   edge  and  the  s i d e  



w a l l   of  the   c l o s u r e   c a p .  

The  known  p r o c e s s   is  s u i t a b l e   for   a  v a r i e t y  

of  t y p e s   of  c l o s u r e   caps  and  c o n t a i n e r s ,   in  p a r t i c u l a r ,  

h o w e v e r ,   fo r   c l o s u r e   caps  of  b o t t l e s   of  t h r e a d e d   c o n s t r u c -  

t i o n   or  of  the   s n a p - o n   t y p e ,   which  caps  can  be  p r o v i d e d  

w i t h   an  u n s p e c i f i e d   a n t i - t h e f t   means,   however ,   n o r m a l l y  

have  a  l i m i t e d   i n n e r   d i a m e t e r   of  a p p r o x i m a t e l y   25-32  mm. 

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

in  c o m b i n a t i o n   wi th   a  c l o s u r e   cap  are   known,  a  r e v i e w  

of  which  is   g iven   in  the  a r t i c l e   " V e r s c h l u s s e   fu r   G e t r a n k e -  

f l a s c h e n " ,   p u b l i s h e d   in  V e r p a c k i n g s - R u n d s c h a u   1 0 / 1 9 8 3 ,  

pages   1 0 7 4 - 1 0 9 3 .   Among  t h e s e ,   the  type   c o m p r i s i n g   a  s e a l i n g  

r i n g   p r o d u c e d   in  one  p i e c e   wi th   the   c l o s u r e   cap  and  c o n n e c t e d  

w i t h   the   s i d e   w a l l   of  the   c l o s u r e   cap  v ia   a  number  o f  

n a r r o w   f r a n g i b l e   b r i d g e s   to  be  b roken   on  the   f i r s t   o p e n i n g  

of  the   c o n t a i n e r   c a n n o t   be  used  w i t h i n   the   f ramework   o f  

the   known  p r o c e s s .   Because   of  the   h igh   t e m p e r a t u r e   o f  

the   c l o s u r e   cap  to  be  m a i n t a i n e d   in  the  p r e h e a t i n g   s t e p  

and  s u b s e q u e n t l y   upon  e x p o s u r e   to  the  mic rowave   e n e r g y  

of  on ly   5-350  C  below  the   m e l t i n g   p o i n t   of  the   o l e f i n  

p o l y m e r   m a t e r i a l   used  fo r   making  the  c l o s u r e   cap,   t h e  

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

w i l l   be  s o f t e n e d   and  d e f o r m e d ,   which  r e s u l t s   in  t h a t   t h e  

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

The  o b j e c t   of  the   i n v e n t i o n   is  to  p r o v i d e   a  

p r o c e s s   w i th   which  i t   is  none  the  l e s s   p o s s i b l e   to  p r e p a r e  

a  c l o s u r e   cap  p r o v i d e d   w i th   a  g a s k e t   from  a  p o l y p r o p y l e n e  



m a t e r i a l ,   which  is  f u r t h e r   p r o v i d e d   wi th   a  s e a l i n g   r i n g  

of  the  type   t h a t   is  i n t e g r a l l y   c o n n e c t e d   wi th   the  c l o s u r e  

cap,  in  p a r t i c u l a r   wi th   i t s   s i de   w a l l ,   v ia   a  number  o f  

nar row  b r i d g e s   which  are  b roken   on  the  f i r s t   open ing   o f  

the  c o n t a i n e r .  

Ano the r   o b j e c t   of  the  i n v e n t i o n   is  to  p r o v i d e  

a  c l o s u r e   cap  made  from  an  o l e f i n   po lymer   and  p r o v i d e d  

wi th   a  g a s k e t   of  a  p l a s t i s o l   m a t e r i a l ,   which  is  s u i t a b l e  

for   use  on  a  c o n t a i n e r   hav ing   a  wide  mouth  the  d i a m e t e r  

of  which  may  be  up  to  90  mm  and  more,  which  c l o s u r e   c a p  

is  f u r t h e r   p r o v i d e d   wi th   a  s e a l i n g   r i n g   of  the   type   d e f i n e d  

in  the  p r e c e d i n g   p a r a g r a p h .  

A c c o r d i n g   to  the  i n v e n t i o n   t h e r e   is  p r o v i d e d  

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

which  is  c h a r a c t e r i z e d   by  s t a r t i n g   from  an  i n t e g r a l   c o m b i n a t i o n  

of  the  c l o s u r e   cap  wi th   a  s e a l i n g   r i n g   which  is  c o n n e c t e d  

wi th   the  c l o s u r e   cap  by  means  of  a  number  of  f r a n g i b l e  

b r i d g e s   c a p a b l e   of  be ing   b roken   on  the  f i r s t   o p e n i n g   o f  

the  c o n t a i n e r ,   and,  to  form  the  g a s k e t ,   c a r r y i n g   out  t h e  

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

of  the  p l a s t i s o l   to  a  t e m p e r a t u r e   of  50-1100  C  and  by  

e x p o s i n g   the  r e s u l t i n g   p l a s t i s o l   shaped   i n t o   the  g a s k e t  

c o n f i g u r a t i o n   s u b s e q u e n t l y ,   as  is  known  per  se,  to  m i c r o w a v e  

ene rgy   u n t i l   the  p l a s t i s o l   has  been  c o m p l e t e l y   m o l t e n .  

The  p r o c e s s   a c c o r d i n g   to  the  i n v e n t i o n   may  s t a r t  

f r o m  a   c l o s u r e   cap  of  a  s t a n d a r d   g rade   p o l y p r o p y l e n e ;  

i t   is  t h e r e f o r e   not  n e c e s s a r y   to  use  a  h i g h - m e l t i n g   p o l y p r o p y l -  



ene  m a t e r i a l .   There  can  a l s o   be  used  a  normal   type   o f  

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

of  a  v i n y l   c h l o r i d e   copo lymer   r e s i n   wi th   5%  v i n y l   a c e t a t e  

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

one  or  more  s t a b i l i z e r s ,   p l a s t i c i z e r s ,   v i s c o s i t y - r e d u c i n g  

a n d / o r   t o r s i o n - r e d u c i n g   a g e n t s .  

I t   is  ve ry   a d v a n t a g e o u s   to  s t a r t   from  a  c l o s u r e  

cap  the   end  w a l l   of  which  is  i n t e r n a l l y   p r o v i d e d   w i t h  

an  a n n u l a r   space   bounded  by  two  u n d e r c u t s   the  o u t e r   o n e  

of  which  is  s u b s t a n t i a l l y   bounded  by  the  i n n e r   p e r i p h e r y  

of  the   s i d e   wa l l   of  the   c l o s u r e   cap,   and  i n t o   which  a n n u l a r  

space   a  dosed   amount  of  p l a s t i s o l   is  i n j e c t e d   in  the  c o n v e n t i o n a l  

m a n n e r .  

P r e f e r a b l y ,   the   s t a r t i n g   p o i n t   of  the   i n v e n t i o n  

is   a  c l o s u r e   cap  the   end  w a l l   of  which  is  t h i n n e r   by  20-50% 

at   the   p o s i t i o n   where  the  g a s k e t   is  to  be  fo rmed ,   s u c h  

as  a t   the   p o s i t i o n   of  the   a n n u l a r   space   bounded  by  t h e  

u n d e r c u t s   m e n t i o n e d   b e f o r e .   This  p romote s   the   h e a t   t r a n s f e r  

to  the   p l a s t i s o l   in  the   oven,   such  as  the   hot   a i r   o v e n  

in  which  the   p r e h e a t i n g   can  be  p e r f o r m e d .   Moreove r ,   t h e  

h i g h e r   f l e x i b i l i t y   of  the   end  wa l l   at   the   r e l e v a n t   p o s i t i o n  

e n h a n c e s   the   s e l f - v e n t i l a t i n g   a c t i o n   of  i t   when  the  c o n t e n t s  

of  the   c o n t a i n e r   a re   p a s t e u r i z e d .  

A c c o r d i n g   to  a  f u r t h e r   embodiment   of  the  p r o c e s s  

of  the   i n v e n t i o n   the   m e l t i n g   o p e r a t i o n   of  the   p l a s t i s o l  

d i s p o s e d   in  s i t u   in  the   c l o s u r e   cap  is  c a r r i e d   out  b y  

p r e h e a t i n g   the   c o m b i n a t i o n   of  c l o s u r e   cap  and  p l a s t i s o l  



to  50-1100  C  and  then   e x p o s i n g   the  r e s u l t i n g   g a s k e t   c o n f i g u -  

r a t i o n   to  microwave   ene rgy   hav ing   a  f r e q u e n c y   of  10-200  MHz. 

A c c o r d i n g   to  a  p r e f e r r e d   embodiment   the  m e l t i n g  

o p e r a t i o n   is  c a r r i e d   out  by  h e a t i n g   the  c l o s u r e   cap  a f t e r  

a d d i t i o n   of  the  p l a s t i s o l   to  100°  C  w i t h i n   15-30  s e c .  

and  c o m p l e t e l y   m e l t i n g   the  p l a s t i s o l   shaped  i n t o   the   g a s k e t  

c o n f i g u r a t i o n   by  3-15  sec .   e x p o s u r e   to  microwave   e n e r g y  

hav ing   a  f r e q u e n c y   of  2 7 . 1 0 - 2 7 . 1 5   MHz.  This  f r e q u e n c y  

is  p e r m i t t e d   for   i n d u s t r i a l   uses   in  the  whole  w o r l d .  

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

c l o s u r e   cap  is  o b t a i n e d   which  c o m p r i s e s   a  h o m o g e n e o u s  

g a s k e t ,   and  which  is  f u r t h e r   p r o v i d e d   wi th   an  u n d a m a g e d ,  

u n d e f o r m e d   s e a l i n g   r i n g ,   and  which  c l o s u r e   cap  may  h a v e  

such  an  i n n e r   d i a m e t e r   t h a t   i t   can  be  a p p l i e d   to  a  c o n t a i n e r  

hav ing   a  wide  mouth.   For  i n s t a n c e ,   a c c o r d i n g   to  the  i n v e n t i o n  

a  c l o s u r e   cap  can  be  o b t a i n e d   hav ing   an  i n n e r   d i a m e t e r  

which  may  be  up  to  90  mm  or  m o r e .  

The  i n v e n t i o n   is  p a r t i c u l a r l y   s u i t a b l e   f o r ,  

a l t h o u g h   not  l i m i t e d   to ,   the  p r e p a r a t i o n   of  a  c l o s u r e  

cap  wi th   an  i n t e g r a l l y   c o n n e c t e d   s e a l i n g   r i n g   the  i n n e r  

s ide   wa l l   of  which  is  t h r e a d e d   so  t h a t   t h i s   c o n t a i n e r  

can  be  opened  or  c l o s e d   by  r o t a t i o n   of  the  c l o s u r e   c a p ,  

in  c o n j u n c t i o n   wi th   c o r r e s p o n d i n g   p r o v i s i o n s   made  at   t h e  

neck  of  the  c o n t a i n e r .  

The  i n v e n t i o n   a l s o   r e l a t e s   to  a  c l o s u r e   c a p  

made  of  an  o l e f i n   po lymer   c o m p r i s i n g   an  end  wa l l   and  a  

c i r c u m f e r e n t i a l   s ide   wa l l   p r o v i d e d   wi th   a  g a s k e t   f o r m e d  



from  a  p l a s t i s o l   m a t e r i a l ,   fo r   a  c o n t a i n e r   s a id   c l o s u r e  

cap  b e i n g   p r o v i d e d   wi th   a  s e a l i n g   r i n g   which  is  i n t e g r a l l y  

c o n n e c t e d   w i th   the  s i d e   wa l l   of  the   c l o s u r e   cap  v ia   b r i d g e s  

c a p a b l e   of  b e i n g   b roken   on  the   f i r s t   open ing   of  the  c o n t a i n e r ,  

and  s a i d   end  w a l l   h a v i n g   a  wa l l   t h i c k n e s s   d e c r e a s e d   by  

20-50%  at   the   g a s k e t ,   the   i n n e r   d i a m e t e r   of  the   c l o s u r e  

cap  ve ry   a d v a n t a g e o u s l y   be ing   up  to  100  mm. 

A c c o r d i n g   to  a  p r e f e r r e d   embodiment   the  c l o s u r e  

cap  of  the   i n v e n t i o n   is  p r o v i d e d   wi th   an  a n n u l a r   s p a c e  

bounded  by  two  u n d e r c u t s   w i t h i n   which  the  g a s k e t   is  c o n t a i n e d ,  

and  is  f u r t h e r   c h a r a c t e r i z e d   in  t h a t   the   i n n e r   u n d e r c u t  

is  t a p e r e d   in  c r o s s - s e c t i o n   and  r e s i l i e n t   and  has  s u c h  

a  w i d t h   t h a t   upon  c l o s u r e   of  the  c o n t a i n e r   w i th   the  c l o s u r e  

cap  the   u n d e r c u t   p a r t l y   r e s t s   on  the  upper   s u r f a c e   o f  

the   c o n t a i n e r   e d g e .  

When  the   c l o s u r e   cap  is  made  from  a  p o l y p r o p y l e n e  

m a t e r i a l ,   i t   is  e n s u r e d   t h a t   the  d i a m e t e r   of  the   s e a l i n g  

r i n g   is   l a r g e   enough  to  p r o v i d e   t h a t   a f t e r   the   c o n t a i n e r  

has  been  c l o s e d   wi th   the   c l o s u r e   cap  the  s e a l i n g   r i n g  

and  the   b r i d g e s   a re   not   in  c o n t a c t   wi th   the  c o n t a i n e r .  

When  the   s e a l i n g   r i n g   and  the   b r i d g e s   are   h e a t e d   d u r i n g  

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

h e r e i n a f t e r ,   would  mean  t h a t   h e a t   is  d i s s i p a t e d   v ia   t h e  

c o n t a i n e r   so  t h a t   the   p o l y p r o p y l e n e   m a t e r i a l   becomes  i n s u f f i c i e n t l y  

p l a s t i c .   On  the   o t h e r   hand,   when  d i m e n s i o n i n g   the  s e a l i n g  

r i n g   and  the   b r i d g e s   wi th   a  c l o s u r e   cap  made  from  a  p o l y p r o p y l -  

ene  m a t e r i a l ,   i t   is  e n s u r e d   t h a t   in  the  s e a l i n g   p r o c e d u r e  



the  b r i d g e s   can  be  o v e r s t r e t c h e d   under   the  l o c k i n g   c o l l a r  

and  are  m a l l e a b l e .  

F i n a l l y   the  i n v e n t i o n   a l so   r e l a t e s   to  a  p r o c e s s  

for   c l o s i n g   and  s e a l i n g   a  c o n t a i n e r   in  which ,   a f t e r   t h e  

c o n t a i n e r   has  been  c l o s e d ,   the   t e m p e r a t u r e   of  the  s e a l i n g  

r i n g   is  i n c r e a s e d   and  the  s e a l i n g   r i n g   is  de fo rmed   o v e r  

and  a round   the  l o c k i n g   c o l l a r   t owa rds   the  neck  of  t h e  

c o n t a i n e r .   When  a  c l o s u r e   cap  a c c o r d i n g   to  the  i n v e n t i o n  

is  used  which  has  been  made  from  a  p o l y p r o p y l e n e   m a t e r i a l ,  

the  p r o c e d u r e   f o l l o w e d   is  such  t h a t   a f t e r   the  c o n t a i n e r  

has  been  c l o s e d   wi th   the  c l o s u r e   cap,  the  s e a l i n g   r i n g  

is  s u b j e c t e d   to  a  hea t   t r e a t m e n t   u n t i l   a  s u f f i c i e n t   p l a s t i c i t y  

of  the  p o l y p r o p y l e n e   m a t e r i a l   has  been  o b t a i n e d ,   a f t e r  

which  the  s e a l i n g   r i n g   is  m e c h a n i c a l l y   p r e s s e d   a g a i n s t  

the  neck  of  the  c o n t a i n e r   over   and  a round   the  l o c k i n g  

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

of  the  b r i d g e s   over   and  under   the  l o c k i n g   c o l l a r .   The 

hea t   t r e a t m e n t   may  c o n s i s t   in,   e . g . ,   e x p o s i n g   the  s e a l i n g  

r i n g   and  the  b r i d g e s   to  a i r   hav ing   a  t e m p e r a t u r e   of  a p p r o x i m a t e -  

ly  400°  C  for   a p p r o x i m a t e l y   2  sec .   A f t e r   m e c h a n i c a l l y  

p i n c h i n g   wi th   e . g .   s o - c a l l e d   c l amps ,   the  r i n g   is  p o s i t i o n e d  

a round   the  c o n t a i n e r   under   the  l o c k i n g   c o l l a r   and  t h e  

f r a n g i b l e   b r i d g e s   are  s t r e t c h e d   and  f l a t t e n e d .   Thus  i t  

is  a c h i e v e d   t h a t   in  s p i t e   of  per  se  r e l a t i v e l y   tough  p o l y -  

p r o p y l e n e   m a t e r i a l   the  s e a l i n g   r i n g   is  e a s i l y   d e t a c h e d  

at   the  f r a n g i b l e   b r i d g e s   on  the  f i r s t   open ing   of  the  c o n t a i n e r .  

When  the  c l o s u r e   cap  is  l o o s e n e d   for   the  f i r s t   t ime ,   t h e  



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

cap  v ia   the   b r i d g e s   so  t h a t ,   a f t e r   the   c l o s u r e   cap  h a s  

been  c l o s e d   a g a i n ,   i t   w i l l   a lways   be  v i s i b l e   t h a t   t h e  

c o n t a i n e r   has  been  o p e n e d .  

The  c l o s u r e   cap  a c c o r d i n g   to  the   i n v e n t i o n   i s  

the   f i r s t   to  i n c o r p o r a t e   a  c o m b i n a t i o n   of  t h r e e   p r o p e r t i e s ,  

namely  t h a t   (a)  the   c o n t a i n e r   c l o s e d   w i th   the  c l o s u r e  

cap  a f t e r   f i l l i n g   can  be  c l o s e d   in  c o m p r e s s i o n - p r o o f   a n d  

v a c u u m - t i g h t   c o n d i t i o n   s u b s t a n t i a l l y   w i t h o u t   any  r e s t r i c t i o n ;  

(b)  the  c o n t a i n e r   can  be  c l o s e d   a g a i n   a f t e r   o p e n i n g   s o  

t h a t   i t   is  c o m p l e t e l y   shu t   of f   from  the  a t m o s p h e r e ,   a n d  

(c)  the   c l o s u r e   of  the   c o n t a i n e r   a f t e r   the   f i r s t   f i l l i n g  

is  i r r e v e r s i b l y   s e a l a b l e .  

Because   of  the   f a c t   t h a t   the  c l o s u r e   cap  a c c o r d i n g  

to  the  i n v e n t i o n   can  be  made  a v a i l a b l e   w i th   an  i n n e r   d i a m e t e r  

which  may  be  up  to  100  mm  the  p o s s i b i l i t y   has  been  o f f e r e d  

for   the   f i r s t   t ime  to  s e a l   c o n t a i n e r s   h a v i n g   a  wide  m o u t h  

so  t h a t   for   the   f i r s t   t ime  f o o d s t u f f s   which ,   in  p r a c t i c e ,  

are   packed   m a i n l y   in  c o n t a i n e r s   hav ing   a  wide  mouth,   e . g . ,  

a  neck  d i a m e t e r   of  90  mm,  w h e t h e r   or  not  under   a  p a r t i a l  

vacuum,  can  be  o f f e r e d   to  consumers   in  s e a l e d   c o n d i t i o n  

wi th   a  g u a r a n t e e   of  f r e s h n e s s .   This  e n s u r e s   t h a t   the  d a t e  

i n d i c a t i n g   u n t i l   when  the  p r o d u c t   w i l l   keep ,   as  i t   o c c u r s  

on  c o n t a i n e r s   fo r   f o o d s t u f f s ,   is  a  p r a c t i c a l l y   r e l i a b l e  

d a t e   i n d e e d .   In  the   case   of  a  c l o s u r e   w i t h o u t   a  s e a l i n g  

c a p a b l e   of  b e i n g   b roken   i r r e v e r s i b l y   such  a  da t e   is  a c t u a l l y  

a  f i c t i o n .  



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

means  of  the  d rawing   which  shows  an  example  of  e m b o d i m e n t  

of  the  c l o s u r e   cap  and  the  method  of  s e a l i n g   i t .   In  t h e  

d r a w i n g  

Fig .   1  s c h e m a t i c a l l y   shows  an  a x i a l   c r o s s - s e c t i o n  

of  a  c o n t a i n e r   c l o s e d   wi th   the  c l o s u r e   c a p ;  

Fig .   2  s c h e m a t i c a l l y   shows  an  a x i a l   c r o s s - s e c t i o n  

of  a  c o n t a i n e r   c l o s e d   wi th   the  c l o s u r e   cap  and  p r o v i d e d  

wi th   a  s e a l i n g   r i n g ,   in  the  p r e - s e a l e d   s t a t e ;  

Fig .   3  shows  a  c r o s s - s e c t i o n   a long   the  l i n e  

I I I - I I I   in  Fig .   2 ;  

Fig .   4  shows,  in  c r o s s - s e c t i o n ,   the  a s s e m b l y  

of  c l o s u r e   cap  and  c o n t a i n e r   a c c o r d i n g   to  Fig .   2  d u r i n g  

s e a l i n g   wi th   the  use  of  a  s o - c a l l e d   clamp;  a n d  

Fig .   5  shows  a  c r o s s - s e c t i o n   a long   the  l i n e  

V-V  in  Fig .   4,  w i t h o u t   the  clamp  and  the  c o n t a i n e r .  

In  F ig .   1  the  wa l l   of  the  neck  of  a  c o n t a i n e r  

made  of  g l a s s   is  i n d i c a t e d   by  1,  and  2  shows  the  c l o s u r e  

cap  of  p o l y p r o p y l e n e .   On  the  i n s i d e   the  c l o s u r e   cap  i s  

p r o v i d e d   wi th   an  a n n u l a r   space   formed  by  the  two  c i r c u m f e r e n -  

t i a l   u n d e r c u t s   3  and  4,  which  a n n u l a r   space   c o m p r i s e s  

the  g a s k e t   5.  The  i n n e r   u n d e r c u t   3  is  c r e s c e n t - s h a p e d  

and  is  r e s i l i e n t   due  to  the  o u t w a r d l y   d e c r e a s i n g   t h i c k n e s s  

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

the  i n n e r   u n d e r c u t   to  r e s t   on  a  p a r t   of  the  edge  of  t h e  

neck  o p e n i n g   of  the  c o n t a i n e r .   As  a  r e s u l t   t h e r e o f   a  p a r t  

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



and  r e d u c e d   by  the  u n d e r c u t .   Moreove r ,   the  c r e s c e n t - s h a p e d  

u n d e r c u t   3  e n s u r e s   t h a t   in  case   of  p a s t e u r i z a t i o n   of  t h e  

c o n t e n t s   of  the   c o n t a i n e r   the   expanded   a i r   g e n e r a t e d   i n  

t h a t   p r o c e s s   f lows  out  be tween   the  u n d e r c u t   3,  which  i s  

t h e r e b y   r e s i l i e n t l y   d e f l i c t e d   somewhat ,   and  the  edge  o f  

the   neck  whereby   the  d e f l e c t e d   u n d e r c u t   s i m u l t a n e o u s l y  

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

g a s k e t   and  the   g a s k e t   is  r e t a i n e d   in  p o s i t i o n .  

F i g s .   2-5  show  the  c l o s u r e   cap  of  p o l y p r o p y l e n e  

at   10,  c o m p r i s i n g   s i d e   wa l l   11  and  s e a l i n g   r i n g   13  w h i c h  

is  c o n n e c t e d   wi th   s i de   w a l l   11  via   a  f r a n g i b l e   b r i d g e  

12.  The  neck  p o r t i o n   of  the   c o n t a i n e r   is  shown  at  1 4 ,  

which  neck  p o r t i o n   14  is  p r o v i d e d   wi th   l o c k i n g   c o l l a r  

1 7 .  

In  the   s t a t e   b e f o r e   s e a l i n g   (Fig .   2)  the   s i d e  

w a l l   11  wi th   f r a n g i b l e   b r i d g e s   12  and  s e a l i n g   r i n g   13 

is  c l e a r   of  the   c o n t a i n e r .  

F ig .   4  shows  the  s i t u a t i o n   in  which  the  f r a n g i b l e  

b r i d g e   12  wi th   the  s e a l i n g   13,  which  where  p r e v i o u s l y  

exposed   to  the   a c t i o n   of  hot   a i r   hav ing   a  t e m p e r a t u r e  

of  4000  C  fo r   2  s e c . ,   has  been  g r a s p e d   by  the  clamp  15 

moving  t owards   the   c o n t a i n e r .   The  f r a n g i b l e   b r i d g e   12 

is  t hen   o v e r s t r e t c h e d   over   and  under   the  l o c k i n g   c o l l a r  

17  and  f l a t t e n e d ,   the   s e a l i n g   r i n g   13  a l s o   be ing   f l a t t e n e d  

s i m u l t a n e o u s l y   be tween   the  clamp  15  and  the  neck  p o r t i o n  

14  of  the  c o n t a i n e r .   F ig .   5  shows,  in  c o m p a r i s o n   w i t h  

F ig .   3,  the   d e f o r m a t i o n   e x p e r i e n c e d   by  the  f r a n g i b l e   b r i d g e  



12  and  the  s e a l i n g   r i n g   13,  which  has  r e s u l t e d   in  t h a t  

the  s e a l i n g   r i n g   has  a  d i a m e t e r   s m a l l e r   than   the  l a r g e s t  

d i a m e t e r   of  the  l o c k i n g   c o l l a r   17.  When  the  c l o s u r e   c a p  

is  u n s c r e w e d ,   an  a x i a l   s h i f t   of  the  c l o s u r e   cap  10  i s  

b l o c k e d   by  abu tmen t   of  the  s e a l i n g   r i n g   13  a g a i n s t   t h e  

l o c k i n g   c o l l a r   17.  When  the  u n s c r e w i n g   movement  is  c o n t i n u e d ,  

the  i n c r e a s i n g   f o r c e   e x e r t e d   by  the  l o c k i n g   c o l l a r   17 

on  the  c o m b i n a t i o n   of  s e a l i n g   r i ng   13  and  f r a n g i b l e   b r i d g e  

12  w i l l   r e s u l t   in  t h a t   the  f r a n g i b l e   b r i d g e   12  w e a k e n e d  

by  o v e r s t r e t c h i n g   and  f l a t t e n i n g ,   which  is  made  of  t h e  

per  se  tough  p o l y p r o p y l e n e ,   is  b roken   a long   the  l i n e   o f  

f r a c t u r e   16  (Fig .   5 ) .  

Of  c o u r s e ,   amendments  may  be  made  to  the  i n v e n t i o n  

as  d e s c r i b e d   above  and  shown  in  the  d rawing   w i t h o u t   d e p a r t i n g  

from  the  scope  of  the  i n v e n t i o n .  



1.  A  p r o c e s s   for   making  a  c l o s u r e   cap  p r o v i d e d  

wi th   a  g a s k e t   from  a  p o l y p r o p y l e n e   m a t e r i a l   for   a  c o n t a i n e r ,  

s a i d   c l o s u r e   cap  c o m p r i s i n g   an  end  w a l l   and  a  c i r c u m f e r e n t i a l  

s i d e   w a l l ,   in  which  p r o c e s s   the  g a s k e t   is  formed  in  t h e  

c l o s u r e   cap  v ia   a  m e l t i n g   and  a  c o o l i n g   o p e r a t i o n   by  a p p l y i n g  

in  the   c l o s u r e   cap  an  amount  of  p l a s t i s o l   which  is  s h a p e d  

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

a d j u s t e d   a f t e r   the   p l a s t i s o l   a d d i t i o n ;   c a u s i n g   the  p l a s t i s o l  

shaped   i n t o   the   g a s k e t   c o n f i g u r a t i o n   to  me l t   c o m p l e t e l y  

by  f u r t h e r   e n e r g y   s u p p l y   and  then   c o o l i n g   same  to  f o r m  

the   g a s k e t ,   c h a r a c t e r i z e d   by  s t a r t i n g   from  an  i n t e g r a l  

c o m b i n a t i o n   of  the   c l o s u r e   cap  wi th   a  s e a l i n g   r i n g   w h i c h  

is  c o n n e c t e d   wi th   the  c l o s u r e   cap  by  means  of  a  n u m b e r  

of  f r a n g i b l e   b r i d g e s   c a p a b l e   of  be ing   b roken   on  the  f i r s t  

o p e n i n g   of  the   c o n t a i n e r ,   and,  to  form  the  g a s k e t ,   c a r r y i n g  

out   the   m e l t i n g   o p e r a t i o n   by  h e a t i n g   the  c l o s u r e   cap  a f t e r  

a d d i t i o n   of  the   p l a s t i s o l   to  a  t e m p e r a t u r e   of  50-1100  C 

and  by  e x p o s i n g   the   r e s u l t i n g   p l a s t i s o l   shaped   i n t o   t h e  

g a s k e t   c o n f i g u r a t i o n   s u b s e q u e n t l y ,   as  is  known  per  s e ,  

to  mic rowave   e n e r g y   u n t i l   the   p l a s t i s o l   has  been  c o m p l e t e l y  

m o l t e n .  

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

by  u s i n g   a  c l o s u r e   cap  the  end  w a l l   of  which  is  t h i n n e r  

by  20-50%  at  the   p o s i t i o n   where  the  g a s k e t   is  to  be  f o r m e d .  

3.  A  p r o c e s s   a c c o r d i n g   to  c l a im   1,  c h a r a c t e r i z e d  



in  t h a t   the  m e l t i n g   o p e r a t i o n   is  c a r r i e d   out  by  e x p o s i n g  

the  r e s u l t i n g   p l a s t i s o l   shaped   i n t o   the  g a s k e t   c o n f i g u r a t i o n ,  

a f t e r   h e a t i n g   to  5 0 - l 1 0 ° C ,   to  microwave   ene rgy   h a v i n g  

a  f r e q u e n c y   of  10-200  MHz. 

4.  A  p r o c e s s   a c c o r d i n g   to  c l a im  3,  c h a r a c t e r i z e d  

in  t h a t   the  m e l t i n g   o p e r a t i o n   is  c a r r i e d   out  by  h e a t i n g  

the  c l o s u r e   cap  a f t e r   a d d i t i o n   of  the  p l a s t i s o l   to  100oC 

w i t h i n   15-30  sec .   and  c o m p l e t e l y   m e l t i n g   the  r e s u l t i n g  

p l a s t i s o l   shaped   i n t o   the  g a s k e t   c o n f i g u r a t i o n   by  3-15  s e c .  

e x p o s u r e   to  microwave   ene rgy   hav ing   a  f r e q u e n c y   of  2 7 . 1 0 - 2 7 . 1 5   MHz. 

5.  A  c l o s u r e   cap  from  an  o l e f i n   po lymer   c o m p r i s i n g  

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

a  g a s k e t   formed  from  a  p l a s t i s o l   m a t e r i a l ,   for   a  c o n t a i n e r ,  

c h a r a c t e r i z e d   in  t h a t   s a id   c l o s u r e   cap  is  a l s o   p r o v i d e d  

wi th   a  s e a l i n g   r i n g   wi th   which  the  c o n t a i n e r   can  be  s e a l a b l y  

c l o s e d   in  c o n j u n c t i o n   wi th   a  l o c k i n g   c o l l a r   d i s p o s e d   a r o u n d  

the  neck  of  the  c o n t a i n e r ,   which  r i n g   is  i n t e g r a l l y   c o n n e c t e d  

wi th   the  s i de   wa l l   of  the  c l o s u r e   cap  v ia   f r a n g i b l e   b r i d g e s  

c a p a b l e   of  be ing   b roken   on  the  f i r s t   o p e n i n g   of  the  c o n t a i n e r ,  

as  is  known  per  se,  s a id   end  wa l l   hav ing   a  w a l l   t h i c k n e s s  

d e c r e a s e d   by  20-50%  at  the   g a s k e t .  

6.  A  c l o s u r e   cap  a c c o r d i n g   to  c l a im  5,  c h a r a c t e r i z e d  

in  t h a t   the  i n n e r   d i a m e t e r   of  the  c l o s u r e   cap  is  up  t o  

100  mm. 

7.  A  c l o s u r e   cap  a c c o r d i n g   to  c l a i m s   5-6,   in  w h i c h  

the  end  wa l l   is  i n t e r n a l l y   p r o v i d e d   wi th   an  a n n u l a r   s p a c e  

bounded  by  two  u n d e r c u t s   and  w i t h i n   which  the  g a s k e t   i s  



c o n t a i n e d ,   c h a r a c t e r i z e d   in  t h a t   the   i n n e r   u n d e r c u t   i s  

t a p e r e d   in  c r o s s - s e c t i o n   and  r e s i l i e n t   and  has  such  a  

w id th   t h a t   when  the  c o n t a i n e r   has  been  c l o s e d   wi th   t h e  

c l o s u r e   cap  the  u n d e r c u t   r e s t s   on  a  p a r t   of  the  u p p e r  

s u r f a c e   of  the   c o n t a i n e r   e d g e .  

8.  A  c l o s u r e   cap  a c c o r d i n g   to  c l a ims   5-7  made  f r o m  

a  p o l y p r o p y l e n e   m a t e r i a l ,   c h a r a c t e r i z e d   in  t h a t   the   d i a m e t e r  

of  the  s e a l i n g   r i n g   is  l a r g e   enough  to  p r o v i d e   t h a t   a f t e r  

the  c o n t a i n e r   has  been  c l o s e d   wi th   the  c l o s u r e   cap  t h e  

s e a l i n g   r i n g   and  the   b r i d g e s   are  not   in  c o n t a c t   wi th   t h e  

c o n t a i n e r ,   but  in  the   s e a l i n g   p r o c e d u r e   the  b r i d g e s   c a n  

be  o v e r s t r e t c h e d   under   the   l o c k i n g   c o l l a r   and  are   m a l l e a b l e .  

9.  A  p r o c e s s   fo r   c l o s i n g   and  s e a l i n g   a  c o n t a i n e r  

in  wh ich ,   a f t e r   the   c o n t a i n e r   has  been  c l o s e d ,   the   t e m p e r a t u r e  

of  the   s e a l i n g   r i n g   is  i n c r e a s e d   and  the  s e a l i n g   r i n g  

is  de fo rmed   over   and  a round   the  l o c k i n g   c o l l a r   t o w a r d s  

the   neck  of  the   c o n t a i n e r ,   c h a r a c t e r i z e d   by  u s i n g   t h e  

c l o s u r e   cap  a c c o r d i n g   to  c l a im   8  and,  a f t e r   the   c o n t a i n e r  

has  been  c l o s e d   wi th   the  c l o s u r e   cap,  s u b j e c t i n g   the  s e a l i n g  

r i n g   and  the   b r i d g e s   to  a  h e a t   t r e a t m e n t ,   u n t i l   a  s u f f i c i e n t  

p l a s t i c i t y   of  the   p o l y p r o p y l e n e   m a t e r i a l   has  been  o b t a i n e d ,  

and  t hen   m e c h a n i c a l l y   p r e s s i n g   the  s e a l i n g   r i n g   over  a n d  

a round   the   l o c k i n g   c o l l a r   a g a i n s t   the   neck  of  the  c o n t a i n e r  

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

b r i d g e s   over   and  under   the  l o c k i n g   c o l l a r .  
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