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©  Method  and  apparatus  for  closing  a  thin-walled  container  body. 

Athin-walled  can  body  having  a terminal  curled  rim  at  an 
open  end  thereof,  has  this  open  end  closed  and  sealed  by  a 
diaphragm  which  is  first  formed  into  a  dished  shape  by  a 
forming  tool  which  then  cuts  the  dished  diaphragm  from  a 
web  and  places  it  on  the  open  end  of  the  body.  The  upturned 
edge  portion  of  the  diaphragm  is  subsequently  pressed  into 
adhesion  between  a  heat-sealable  layer  of the  diaphragm  and 
the  curled  rim,  the  latter  being  hot,  by  a  presser  tool  (74) 
comprising  a  mount  (78)  carrying  a  spring-loaded  pad  (82). 
The  pad  is  resiliently  deformable  and  applies  controlled  pres- 
sure  directly  on  the  diaphragm,  thus  effecting  complete  con- 
formity  of  the  latter  to  any  irregularities  of  the  curled  rim. 



T h i s   i n v e n t i o n   r e l a t e s   to   m e t h o d s   a n d  

a p p a r a t u s   f o r   c l o s i n g   an  open  end  of  a  t h i n - w a l l e d ,  

h o l l o w   c o n t a i n e r   b o d y ,   by  a p p l i c a t i o n   of  a  d i a p h r a g m  

w h i c h   i s   a d h e r e d   to   t h e   can  body  a c r o s s   t h e   open  e n d .  

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

p a r t i c u l a r l y   w i t h   m e t a l   c a n s ,   b u t   i t   i s   to  be  u n d e r -  

s t o o d   t h a t   t h e   t h i n - w a l l e d   c o n t a i n e r   may  be  of  a n y  

m a t e r i a l  ( s u c h   as  p l a s t i c s   or  p a p e r b o a r d )   s u i t a b l e   f o r  

u se   as  a  c o n t a i n e r   f o r   use   by  a  c o n s u m e r   and  f o r  

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

s u c h   as  f o o d s t u f f s .   The  t e r m   " t h i n - w a l l e d "   i n d i c a t e s  

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

t h i n   to   be  l i k e l y   t o   h a v e   r a n d o m l y   u n e v e n   c o n t o u r s .  

The  w a l l s   w i l l   a l s o ,   t y p i c a l l y ,   have   s i g n i f i c a n t  

f l e x i b i l i t y .  

For   some  y e a r s   t h e r e   has   b e e n   a  r e q u i r e m e n t  

f o r   a  m e t a l   can  w h i c h   i s   h e r m e t i c a l l y   s e a l e d   b u t   w h i c h  

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

g a i n   a c c e s s   to   t h e   c o n t e n t s   of  t h e   can  w i t h o u t   g e n e r -  

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

p r o p o s a l   has   b e e n   to   s e a l   one  end  ( t h e   t o p )   w i t h   a  

d i a p h r a g m   w h i c h   i s   a d h e r e d   to   a  r im  f o r m e d   on  t h e   c a n  

b o d y .   Such   a  can  w o u l d   be  p r o d u c e d   by  t h e   can  m a n u -  

f a c t u r e r   w i t h   an  open  b o t t o m   and  t h e   p r o d u c t   m a n u f a c -  

t u r e r   wou ld   i n v e r t   t h e   c a n ,   f i l l   i t   and  t h e n   c l o s e   t h e  



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

r i g i d   m e t a l   b a s e   and  a  r o l l e d   d o u b l e   s e a m .  

S i n c e   v a c u u m   p a c k i n g   t e c h n i q u e s   a r e   w i d e l y  

u s e d   by  p r o d u c t   m a n u f a c t u r e r s   and  s i n c e ,   t o o ,   c e r t a i n  

p r o d u c t s   r e q u i r e   s t o r i n g   in   a  c o m p l e t e l y   s e a l e d   e n v i r o n -  

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

a c h i e v i n g   an  a d e q u a t e   s e a l   b e t w e e n   t h e   d i a p h r a g m   a n d  

t h e   can   body   i s   e v i d e n t .  

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

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

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

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

c a s e   of  a  can   h a v i n g   a  s i d e   s eam.   T h i s   h a s   p r e s e n t e d  

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

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

t h e   r im   to   e n s u r e   t h a t   t h e r e   a r e   no  g a p s   or  w e a k  

r e g i o n s   in   t h e   s e a l   f o r m e d   b e t w e e n   t h e   t w o .  

One  a t t e m p t   t o   a v o i d   t h i s   p r o b l e m   i s   d e s -  

c r i b e d   in   U n i t e d   K i n g d o m   p a t e n t   s p e c i f i c a t i o n   N o .  

1  361  415  and   U n i t e d   S t a t e s   s p e c i f i c a t i o n   N o .  3   358  8 7 6 ,  

w h i c h   d i s c l o s e   a  c an   in   w h i c h   t h e   edge   of  t h e   d i a -  

p h r a g m   i s   g r i p p e d   b e t w e e n   p o r t i o n s   of  t h e   can   b o d y  

w h i c h   a r e  t h e n   s q u e e z e d   t o g e t h e r   t o   c l i n c h   t h e  p e r i -  

p h e r y   of  t h e   d i a p h r a g m .   A  s o m e w h a t   s i m i l a r   a r r a n g e -  

ment   was  d i s c l o s e d   i n   U n i t e d  K i n g d o m   s p e c i f i c a t i o n   N o .  

491  6 ? 1 .   In   p r a c t i c e ,   h o w e v e r ,   a l t h o u g h   a r r a n g e m e n t s  

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



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

s e a l   c a n n o t   a l w a y s   be  o b t a i n e d ;   f u r t h e r m o r e   s u c h   a  c a n  

r e q u i r e s   v e r y   e x p e n s i v e   t o o l i n g   and  t h e   c o s t   of  t h e  

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

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

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

T h u s ,   w h i l s t   use   of  d i a p h r a g m s   i s   common  on  g l a s s   j a r s  

( w h i c h   a r e   t h i c k - w a l l e d ,   r i g i d   c o n t a i n e r s ) ,   t h e i r  

a d o p t i o n   f o r   t h i n - w a l l e d   c o n t a i n e r s   has   n e v e r   b e e n  

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

a  r e l i a b l e ,   l o w - c o s t   way  to   s e a l   t h e   d i a p h r a g m   h e r -  

m e t i c a l l y   t o   t h e   c o n t a i n e r   b o d y .  

A n o t h e r   s o l u t i o n   i s   p r o p o s e d   in   U n i t e d   S t a t e s  

p a t e n t   N o .  3   892  351,   w h i c h   d i s c l o s e s   an  o v e r c a p   o f  

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

u n d e r s i d e .   A  t h i c k - w a l l e d   c o m p o s i t e   c o n t a i n e r   body  h a s  

a  d i a p h r a g m   p l a c e d   o v e r   i t s   open   end  w i t h   a d h e s i v e  

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

and  p r e s s e d   down  w h i l s t   h e a t   i s   a p p l i e d .   The  h e a t  

d e f o r m s   t h e   r i b s   w h i c h   t h e n   a c t   in   t h e   m a n n e r   of  a  

wad,  p r e s s i n g   t h e   d i a p h r a g m   a g a i n s t   t h e   end  of  t h e  

c o n t a i n e r   b o d y .   Such   an  a r r a n g e m e n t   r e q u i r e s   t h e  

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

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

t h e   c o s t   of  t h e   c o n t a i n e r .   In  a d d i t i o n ,   h e r m e t i c  

s e a l i n g   d e p e n d s   on  t h e   i n t e g r i t y   of  t h e   wad  r e s u l t i n g  

f rom  d e f o r m a t i o n   of  t h e   r i b s ,   and  s i n c e   t h e   m a n n e r   o f  



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

i n t e g r i t y   c a n n o t   be  g u a r a n t e e d .  

T h e r e   r e m a i n s ,   a f t e r   t h e   a b o v e - m e n t i o n e d  

p r i o r   a r t ,   a  n e e d   f o r   a  s i m p l e   way  of  a p p l y i n g   a  

d i a p h r a g m   to   a c h i e v e   r e l i a b l y   a  h e r m e t i c   s e a l   a t   t h e  

end  of  a  t h i n - w a l l e d   c o n t a i n e r   b o d y ,   even   when  m i n o r  

i r r e g u l a r i t i e s   e x i s t   a t   t h e   s e a l i n g   s u r f a c e .   I t   i s  

an  o b j e c t   of  t h i s   i n v e n t i o n   t o   s u p p l y   a  s i m p l e   m e t h o d  

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

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

m e t h o d   of  c l o s i n g   an  open   end   of  a  t h i n - w a l l e d ,   h o l l o w  

c o n t a i n e r   body  h a v i n g   a  t e r m i n a l   c u r l e d   r im   a b o u t   t h e  

s a i d   open   end .   In   t h i s   m e t h o d ,   a  d i a p h r a g m   h a v i n g   a n  

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

open   end  w i t h   an  edge   p o r t i o n   of  t h e   d i a p h r a g m  

( e x t e n d i n g   a r o u n d   t h e   e n t i r e   p e r i p h e r y   of  t h e   l a t t e r )  

in   c o n t a c t   w i t h   t h e   r i m .   In   o r d e r   t o   a c h i e v e   a  s a t i s -  

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

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

end ,   t h e   d i a p h r a g m   i s   p r e - f o r m e d   so  t h a t   i t s   s a i d   e d g e  

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

on  t h e   c o n t a i n e r   h a s   a  d i s h e d   s h a p e .   A  p r e s s e r   t o o l  

i s   s u b s e q u e n t l y   p r e s s e d   down  upon   t h e   d i a p h r a g m   t o  

a d h e r e   t h e   l a t t e r   t o   t h e   r im   of  t h e   b o d y .   The  p r e s s e r  

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

pad   t h a t   e n g a g e s   t h e   d i a p h r a g m .   S i n c e   t h e   pad   p r e s s e s  

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



d e f o r m s   and  p r e s s e s   down  in   e x a c t   c o n f o r m i t y   w i t h   t h e  

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

e x e r t i n g   a  p r e d e t e r m i n e d   a x i a l   p r e s s u r e   at  a l l   p o i n t s .  

In  t h i s   way,   no  m a t t e r   wha t   m i n o r   u n d u l a t i o n s   t h e r e   may  

be  in   t h e   s e a l i n g   s u r f a c e   of  t h e   r i m ,   t h e   d i a p h r a g m   i s  

a d h e r e d   to   t h i s   s u r f a c e   o v e r   i t s   whole   a r e a ,   t h u s  

e n a b l i n g   a  h e r m e t i c   s e a l   t o   be  e a s i l y   and  s i m p l y  

a c h i e v e d .  

In  a  s e c o n d   a s p e c t ,   t h e   i n v e n t i o n   p r o v i d e s  

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

open  end  of  e a c h   of  a  s u c c e s s i o n   of  t h e   s a i d   b o d i e s ,  

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

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

edge  p o r t i o n ,   on  t h e   open   end  of  e ach   body  in   s u c c e s -  

s i o n   w i t h   i t s   edge  p o r t i o n   in   c o n t a c t   w i t h   t he   r i m ;  

s e a l i n g   means   i n c l u d i n g   an  a x i a l l y - m o v a b l e   p r e s s e r  

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

pad  d e f i n i n g   a  l e a d i n g   end  of  t h e   p r e s s e r   t o o l   f o r  

p r e s s i n g   down  u p o n ,   and  in   d i r e c t   c o n t a c t   w i t h , e a c h  

s u c c e s s i v e   d i a p h r a g m   so  l o c a t e d ,   t he   pad  b e i n g  

r e s i l i e n t l y   c a r r i e d   by  t h e   mount   f o r   l i m i t e d   a x i a l  

movemen t   t h e r e o n   w h e r e b y   t h e   pad   can  e x e r t   p r e d e t e r -  

m i n e d   a x i a l   p r e s s u r e   on  t h e   d i a p h r a g m ;   and  t r a n s f e r  

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

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

f e e d   means   and  t h e n   t h e   s e a l i n g   m e a n s .  



I t   i s   p r e f e r r e d   t h a t   t h e   d i a p h r a g m   s h o u l d   b e  

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

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

t h e   m e t h o d   of  t h e   i n v e n t i o n ,   t h e   d i a p h r a g m   i s   cu t   f r o m  

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

edge   p o r t i o n ,   and  i s   p l a c e d   upon   t h e   open   end  of  t h e  

c o n t a i n e r   b o d y ,   a l l   in   a  s i n g l e   a x i a l   movemen t   of  a  

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

a l i g n   t he   body  w i t h   t h e   p r e s s e r   t o o l   b e f o r e   t h e   l a t t e r  

i s   p r e s s e d   down  upon   t h e   d i a p h r a g m .  

P r e f e r a b l y ,   in   o r d e r   to   e n s u r e   t h a t   t h e   d i a -  

p h r a g m   i s   f r e e   of  w r i n k l e s   when  p l a c e d   on  t h e   b o d y ,  

t h e   p l a n a r   web  i s   g r i p p e d   i n   a  r e g i o n   s u r r o u n d i n g   t h e  

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

f o r m i n g   t o o l   f i r s t   s t r e t c h e s   t h i s   p o r t i o n   to   form  i t  

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

edge   p o r t i o n ,   and  a f t e r w a r d s ,   by  c o - o p e r a t i o n   w i t h   a  

c u t t i n g   e d g e ,   c u t s   t h e   d i s h e d   p o r t i o n   f rom  t h e   w e b .  

The  a d h e s i v e   may  be  of  any  s u i t a b l e   k i n d  

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

a  h e a t - s e a l a b l e   k i n d ,   and  i n   s u c h   a  c a s e   t h e   m e t h o d  

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

b e i n g   o p e r a t e d   w h i l s t   t h e   r im   i s   h o t .   T h i s   h e a t   may  

be  a p p l i e d   by  p r e - h e a t i n g   t h e   r i m ,   or   in   w e l l - k n o w n  

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

p r e s s e r   t o o l .   The  use   of  i n d u c t i o n   h e a t i n g   p e r   se  i n  

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



U n i t e d   S t a t e s   p a t e n t s   Nos .   3  460  310  and  3  892  3 5 1 .  

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

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

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

m e t a l   f o i l   and  t h e   c o n t a i n e r   body  i s   of  m e t a l .  

A  m e t a l   can  or  o t h e r   t h i n - w a l l e d ,   h o l l o w  

c o n t a i n e r ,   h a v i n g   a  body  w i t h   an  open  end  c l o s e d   a n d  

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

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

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

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

A  m e t h o d   and  a p p a r a t u s   t h e r e f o r ,   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 ,   w i l l   now  be  d e s c r i b e d   by  way  

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

in  w h i c h : -  

F i g u r e   1  i s   a  s i m p l i f i e d   p e r s p e c t i v e   v i e w  

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

F i g u r e   2  i s   an  e l e v a t i o n ,   p a r t l y   in  s e c t i o n ,  

of  a  d i a p h r a g m   c u t t i n g   and  f o r m i n g   d e v i c e   p r o v i d e d   a t  

a  d i a p h r a g m   f e e d   s t a t i o n   i l l u s t r a t e d   in   F i g u r e   1 ;  

F i g u r e   3  i s   an  e l e v a t i o n ,   p a r t l y   in  s e c t i o n ,  

of  a  p r e s s e r   t o o l   p r o v i d e d   at   a  s e a l i n g   s t a t i o n  

i l l u s t r a t e d   in   F i g u r e   1;  a n d  

F i g u r e s   4  and  5  a r e   f r a g m e n t a r y   s e c t i o n a l  

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

a p p a r a t u s   of  F i g u r e s   1  t o   3 .  

R e f e r r i n g   to   F i g u r e   1,  t h e   i l l u s t r a t e d  



a p p a r a t u s   b a s i c a l l y   c o m p r i s e s   a  f i x e d   s u p p o r t   1 0  

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

w h i c h   a  s u c c e s s i o n   of  can   b o d i e s   14,  open   a t   b o t h   e n d s ,  

a r e   c o n v e y e d   t o   an  i n d e x i n g   t r a n s f e r   t u r r e t   16.   T h e  

t u r r e t   16  i s   a r r a n g e d   to   c a r r y   t h e   b o d i e s   14  t o   a  

d i a p h r a g m   f e e d   s t a t i o n   18,  w h e r e   d i a p h r a g m s   a r e   c u t  

f rom  a  web  20  and  a r e   b r o u g h t   i n t o   i n i t i a l   c o n t a c t  

w i t h   a  c u r l e d   r i m   22  at   t h e   open   u p p e r   end  of  e a c h   c a n  

body  14.  A  s e a l i n g   s t a t i o n   24  i s   s i t u a t e d   d o w n s t r e a m  

of  t h e   d i a p h r a g m   f e e d   s t a t i o n   18,   f o r   f i n a l l y   s e a l i n g  

t h e   d i a p h r a g m s   t o   t h e   can   b o d i e s ,   w h i l s t   a  d i s c h a r g e  

s t a t i o n   25  i s   p r o v i d e d   b e y o n d   t h e   s e a l i n g   s t a t i o n   2 4 .  

In  o r d e r   t o   c o n v e y   t h e   can   b o d i e s   14  a l o n g  

t h e   s u p p o r t   10,  a  d r i v e   b e l t   26  i s   p r o v i d e d   a b o v e   a n d  

to   one  s i d e   of  t h e   s u p p o r t   and  i s   m o u n t e d  a b o u t   a  

p a i r   of  w h e e l s   28  h a v i n g   v e r t i c a l   a x e s .   One  w h e e l   2 8  

i s   d r i v e n   by  m e a n s   n o t   shown  and  t h e   o t h e r   i s  f r e e l y  

r o t a t a b l e .   The  b e l t   26  c o - o p e r a t e s   w i t h   a  f i x e d  

g u i d e   30,  d i s p o s e d   a b o v e   and  a t   an  o p p o s i t e   s i d e   of  t h e  

s u p p o r t   10,  t o   a d v a n c e   t h e   b o d i e s   14  w h i l s t   r o t a t i n g  

t h e m .   The  h e a t e r   12  c o m p r i s e s   an  a r r a y   of  gas   j e t s   3 2  

m o u n t e d   o v e r   t h e   g u i d e   30  and  d i r e c t e d   so  t h a t   as  t h e  

b o d i e s  a r e   a d v a n c e d   a l o n g   t h e   s u p p o r t   10  t h e i r   r i m s   2 2  

a r e   h e a t e d .  

A  f i x e d   s u p p o r t   34  i s  d i s p o s e d   a t   t h e   l e v e l  

of  t h e   s u p p o r t   10  t o   r e c e i v e   t h e   b o d i e s   14  once   t h e i r  

r i m s   have   b e e n   h e a t e d .   The  t u r r e t   16  i s   d i s p o s e d  



a b o v e   t h e   s u p p o r t   34  and  has   a  p a i r   of  c i r c u l a r   p l a t e s  

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

w i t h   p o c k e t s   38  w i t h i n   w h i c h   t h e   b o d i e s   14  a r e   e n g a g e -  

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

s u c c e s s i v e   s t a t i o n   18,  24,   25.   A  g u i d e   b a r   40  r e t a i n s  

t h e   b o d i e s   14  in   t h e   p o c k e t s   3 8 .  

At  t h e   d i a p h r a g m   f e e d   s t a t i o n   18,  a  d i a p h r a g m  

c u t t i n g   and  f o r m i n g   t o o l   42  ( s e e   F i g u r e   2)  i s   s y n -  

c h r o n i s e d   w i t h   t h e   t u r r e t   16  by  c o n v e n t i o n a l   m e a n s ,   n o t  

s h o w n ,   so  as  to   o p e r a t e   when  a  can  body  14  i s   p r e s e n t  

b e l o w   a  f i x e d   c u t t i n g   d i e   44 ,   l o c a t e d   c o a x i a l l y   b e l o w  

t h e   t o o l   42 ,   to   c u t   a  d i a p h r a g m   f rom  t h e   web  2 0  

( F i g u r e   1)  and  a p p l y   i t   l i g h t l y   to   t h e   r im  of  t h e  

body   14.  The  d i e   44  has   a  d i e   a p e r t u r e   59  w i t h   a  

p e r i p h e r a l   c u t t i n g   edge  61.   The  t o o l   42  i n c l u d e s   a  

p u n c h   46 ,   r e s i l i e n t l y   c a r r i e d   by  way  of  s l i d a b l e   s t u d s  

48  and  c o m p r e s s i o n   s p r i n g s   50  on  a  p r o j e c t i o n   5 2  

e x t e n d i n g   f rom  a  h e a d   54  of  t h e   t o o l .   A  s t em  56  o f  

t h e   p u n c h   i s   s l i d a b l e   w i t h i n   t h e   p r o j e c t i o n   52  a n d  

c o n t a i n s   an  a x i a l   p a s s a g e   58  w h i c h   c o m m u n i c a t e s ,   v i a   a  

c h a m b e r   6 0  i n  t h e   p r o j e c t i o n  5 2   a n d  t h e  h e a d   54,  w i t h   a  

s o u r c e   of  vacuum  ( n o t   s h o w n ) .   The  p u n c h   i t s e l f   has   a  

s t e p p e d   l o w e r   end  55  h a v i n g   a  l e a d i n g   p o r t i o n   63  o f  

r e d u c e d   a r e a ,   i . e .   i t s   d i a m e t e r   i s   s u c h   as  to   p a s s  

t h r o u g h   t h e   d i e   a p e r t u r e   59  w i t h o u t   t o u c h i n g   t h e   d i e .  

B e h i n d   t h e   l e a d i n g   end  p o r t i o n   63,  t h e   p u n c h   has   a  

p o r t i o n   57  w h i c h   i s   so  d i m e n s i o n e d   as  t o   s l i d e   s n u g l y  



t h r o u g h   t h e   d i e   o p e n i n g   59  and  t o   c o - o p e r a t e   w i t h   t h e  

c u t t i n g   edge   61  on  t h e   d i e   a t   t h e   t o p   of  t h e   o p e n i n g  

59,  f o r   c u t t i n g   d i a p h r a g m s   f rom  t h e   w e b  2 0 .   The  p u n c h  

46  i s   r e c i p r o c a b l e   t h r o u g h   t h e   d i e   a p e r t u r e   59  by  a  

c o n v e n t i o n a l   m e c h a n i s m ,   n o t   s h o w n .  

S u r r o u n d i n g   t h e   p u n c h   46  i s  a   web  h o l d e r   6 4  

w h i c h   h a s   an  a n n u l a r   l o w e r   g r i p p i n g  s u r f a c e   66  a l i g n e d  

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

c u t t i n g   d i e   44  f o r   h o l d i n g   t h e   web  20  t h e r e b e t w e e n   d u r i n g  

f o r m a t i o n   of  e a c h   d i a p h r a g m .   The  h o l d e r   64  i s   m o u n t e d  

on  t h e   h e a d   54,  and  g u i d e d   f o r   m o v e m e n t   r e l a t i v e   t o  

t h e   h e a d ,   by  s l i d e   r o d s   68 ,   and  i s   r e s i l i e n t l y  u r g e d  

away  f rom  t h e   h e a d   by  c o m p r e s s i o n   s p r i n g s   70  i f   s u b -  

j e c t e d   to   an  a p p r o p r i a t e   a x i a l   f o r c e .   A  s h o u l d e r   7 2  

on  t h e   p u n c h   46  s e r v e s   t o   l i m i t   d o w n w a r d   m o v e m e n t   o f  

t h e   web  h o l d e r   64.   When  t h e   h o l d e r   64  e n g a g e s   t h e  

s h o u l d e r   72  t h e   g r i p p i n g   s u r f a c e   66  of  t h e   h o l d e r   6 4  

i s   p o s i t i o n e d   s l i g h t l y   b e l o w  t h e   l e v e l   of  t h e   l o w e r  

end  of  t h e   p u n c h   4 6 .  

The  web  20  ( n o t   shown  in   F i g u r e   2)  i s  

a r r a n g e d   to   p a s s   h o r i z o n t a l l y   t h r o u g h  t h e   gap  b e t w e e n  

t h e   c u t t i n g   d i e   44  and  t h e   p u n c h   46 .   The  web  may  b e  

f o r m e d   f rom  v a r i o u s   m a t e r i a l s   b u t   in   e a c h   c a s e   i t   h a s '  

a  h e a t - s e a l a b l e   c o a t i n g   on  i t s   l o w e r   s u r f a c e .   F o r  

e x a m p l e ,   t h i s   c o a t i n g   may  c o m p r i s e   a  c o p o l y m e r   o f  

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

a c i d   h a s   b e e n   r e a c t e d   to   an  e s t e r   ( e . g .   t h e   m a t e r i a l  



s o l d   u n d e r   t h e   T r a d e   Mark  KUROPLAST)  or  w i t h   a  m e t a l  

i on   ( e . g .   t h e   m a t e r i a l   s o l d   u n d e r   t h e   T r a d e   M a r k  

SURLYN).  The  s u b s t r a t e   of  t h e   web  c a r r y i n g   t h e   c o a t i n g  

may  b e   f o r   e x a m p l e ,   p a p e r ,   a l u m i n i u m   f o i l   or  a  

l a m i n a t e   of  p a p e r   and  a l u m i n i u m   f o i l .  

F i g u r e   3  shows  a  p r e s s e r   t o o l   74  a t   t h e  

s e a l i n g   s t a t i o n   24  ( F i g u r e   1 ) .   The  p r e s s e r   t o o l   i s  

m o v a b l e   a x i a l l y ,   w i t h   r e s p e c t   t o   a  can  body   l o c a t e d  

c o a x i a l l y   b e l o w   i t ,   by  c o n v e n t i o n a l   means   n o t   s h o w n ,  

and  i n c l u d e s   a  mount   76  h a v i n g   a  p r o j e c t i o n   78  o n  

w h i c h   a  s l i d e r   80  i s   a x i a l l y   s l i d a b l e .   The  l o w e r   e n d  

of  t h e   p r e s s e r   t o o l   i s   d e f i n e d   by  a  r e s i l i e n t l y -  

d e f o r m a b l e   pad   82  s e c u r e d   to  t h e   s l i d e r   80.   T h e  

pad  82  t y p i c a l l y   h a s   a  S h o r e   h a r d n e s s   of  at   l e a s t  

a p p r o x i m a t e l y   60 .   The  s l i d e r   80  i s   l o c a t e d   on  t h e  

p r o j e c t i o n   78  by  s t u d s   83  and  i s   r e s i l i e n t l y   u r g e d  

d o w n w a r d l y   by  c o m p r e s s i o n   s p r i n g s   84  a c t i n g   b e t w e e n   a  

s h o u l d e r   of  t h e   mount   76  and  s h o u l d e r s  8 6   p r e s e n t e d   b y  

r e g i o n s   of  t h e   s l i d e r   80  e n c i r c l i n g   t h e   s t u d s   8 3 .  

The  p r e s s e r   t o o l   74  i s   s y n c h r o n i s e d   w i t h   t h e   t u r r e t   1 6  

so  as  to   o p e r a t e   when  a  can  body   i s   p r e s e n t   b e l o w   t h e  

s l i d e r   8 0 .  

O p e r a t i o n   of  t h e   a p p a r a t u s   i s   as  f o l l o w s : -  

Can  b o d i e s   a r e   s u p p l i e d   to   t h e   s u p p o r t   1 0  

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

t h e   b e l t   26  w h i c h   p r e s s e s   t h e   b o d i e s   a g a i n s t   t h e   g u i d e  

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



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

t h e   g u i d e .   At  t h e   same  t i m e ,   t h e   gas   j e t s   3 2  h e a t   t h e  

r i m s   22  of  t h e   b o d i e s   and  by  v i r t u e   of  t h e i r   r o t a t i o n ,  

t h e   e n t i r e - r i m   of  e a c h   body   i s   h e a t e d   d u r i n g   i t s  

j o u r n e y   a l o n g   t h e   s u p p o r t   1 0 .  

The  b e l t   26  c o n t i n u e s   to   a d v a n c e   e a c h   c a n  

body   u n t i l   i t   e n g a g e s   w i t h i n   a  p a i r   of  t h e   p o c k e t s   3 8  

of  t h e   t u r r e t   16.  As  t h e   t u r r e t   r o t a t e s ,   t h e   can   b o d y  

p a s s e s   a l m o s t   i m m e d i a t e l y   b e h i n d   t h e   b a r   40  and  i s  

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

I n d e x i n g   of  t h e   t u r r e t   16  c o n v e y s   t h e   c a n  

body   to   t h e   d i a p h r a g m   f e e d   s t a t i o n  1 8 ,   w h e r e   t h e   b o d y  

i s   h a l t e d   i m m e d i a t e l y   u n d e r   t h e   d i e   44  ( F i g u r e   2 ) .  

The  h e a d   54  i s   now  l o w e r e d ,   t h e   p u n c h   46  and  w e b  

h o l d e r   64  m o v i n g   t o g e t h e r ,   to   c a u s e   t h e   g r i p p i n g   s u r -  

f a c e s   66  of  t h e   web  h o l d e r   64  and  d i e   44  t o   g r i p   t h e  

web  20 .   F u r t h e r   l o w e r i n g   of  t h e   h e a d   54  n e x t   c a u s e s  

t h e   p u n c h   46  to   c o n t i n u e   m o v i n g   d o w n w a r d l y ,   c o m p r e s s i n g  

t h e   s p r i n g s   70.   The  r e d u c e d - d i a m e t e r   l o w e r   e n d  

p o r t i o n   63  of  t h e   p u n c h   t h u s   p r e s s e s   t h e   web  d o w n w a r d l y ,  

so  t h a t   s t r e t c h i n g   o c c u r s   t o   fo rm  in   t h e   web  a  d i s h e d  

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

s l o p i n g   edge   p o r t i o n .   At  t h i s   s t a g e   no  c u t t i n g   of  t h e  

web  t a k e s   p l a c e   b e c a u s e   of  t h e   c l e a r a n c e   b e t w e e n   t h e  

r e d u c e d   p o r t i o n   63  of  t h e   p u n c h   and  t h e   c u t t i n g   edge   6 1  

of  t h e   d i e .   The  p r e s s u r e   w i t h   w h i c h   t h e   a n n u l a r  

s u r f a c e   66  of  t h e   web  h o l d e r   64  h o l d s   t h e . w e b   a g a i n s t  



t h e   c o r r e s p o n d i n g   u p p e r   s u r f a c e   of  t he   c u t t i n g   d i e   i s  

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

s p r i n g s   70 ,   to   e n s u r e   t h a t   w r i n k l i n g   of  t h e   u p t u r n e d  

edge   p o r t i o n   does   n o t   o c c u r   d u r i n g   t h i s   s t r e t c h i n g  

s t e p .   L o w e r i n g   of  t h e   h e a d   54  i s   c o n t i n u e d   u n t i l   t h e  

w i d e r   p o r t i o n   57  of  t h e   p u n c h   r e a c h e s   t h e   c u t t i n g   e d g e  

61  of  t h e   d i e ,   w h e r e u p o n   t h e   d i s h e d   r e g i o n   of  t h e   web  

i s   s e v e r e d   f rom  t h e   r e m a i n d e r   of  t h e   web  t o   f o r m   a  

d i a p h r a g m   h a v i n g   an  u p t u r n e d   edge  p o r t i o n .  

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

l o w e r   end  of  t h e   p u n c h   by  t h e   a p p l i c a t i o n   of  s u c t i o n  

t h r o u g h   t h e   p a s s a g e   58,  w h i l s t   t h e   head   54  i s   l o w e r e d  

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

i n t o   c o n t a c t   w i t h   t h e   c u r l e d   r im  of  t h e   can   b o d y  

s t a n d i n g   b e l o w   t h e   c u t t i n g   d i e   44 .   D u r i n g   t h i s   a c t i o n  

t h e   web  h o l d e r   64  r e m a i n s   e n g a g e d   w i t h   t h e   c u t t i n g   d i e  

and  t h u s   t h e   p r o j e c t i o n   52  moves   d o w n w a r d l y   w i t h i n   t h e  

h o l d e r   64 .   The  u p t u r n e d   edge   s t r i p   of  t h e   d i a p h r a g m  

a s s i s t s   in   l o c a t i n g   t h e   l a t t e r   r e l a t i v e   to   t h e   r im  2 2 ,  

and  e n g a g e s   an  i n n e r   r e g i o n  9 0   of  t h e   r i m .   T h e  

r im  22  i s   s t i l l   h o t ,   and  so  t h e   d i a p h r a g m   a d h e r e s   t o  

t h e   r im  and  i s   i n d e x e d   t h e r e b y   to   t h e   s e a l i n g   s t a t i o n   2 4 .  

At  t h e   s t a t i o n   24,  t h e   s l i d e r   80  i s   l o w e r e d  

t o w a r d s   t h e   can  b o d y .   As  t h e   r e s i l i e n t   pad   82  on  t h e  

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

p r e s s e s   i t   a g a i n s t   t h e   s t i l l - h e a t e d   r im  22,   t h e   p a d  

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



p r e d e t e r m i n e d   by  t h e   s p r i n g s   84,   o v e r   t h e   e n t i r e  

s e a l i n g   a r e a ,   w h e r e b y   t h e   pad  82,   and  c o n s e q u e n t l y   t h e  

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

to   t h e   c o n t o u r s   of  t h e   u n d e r l y i n g   r i m ,   t h u s  

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

p h r a g m   i s   h e a t e d   and  t h e   d i a p h r a g m   i s   t h e r e b y   s e a l e d  

a b o u t   t h e   e n t i r e   p e r i p h e r y   of  t h e   c a n .   I f   t h e r e   a r e  

any  i r r e g u l a r i t i e s   in   t h e   c o n t o u r   of  t h e   r i m ,   n o n e t h e -  

l e s s   t h e   pad  d e f o r m s   to   a c c o m m o d a t e   t h e s e   and  t h e  

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

pad   c o n f o r m s   r a d i a l l y   as  w e l l   as  c i r c u m f e r e n t i a l l y   t o  

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

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

i f   t h e   d i a p h r a g m   were   m e r e l y   a d h e r e d   t o   t h e   r im  a l o n g  

a  s i n g l e   l i n e   of  c o n t a c t .  

F i g u r e s   4  and  5  i l l u s t r a t e   t h e   d e g r e e   o f  

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

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

c o n t o u r s .   T h e s e   F i g u r e s   a l s o   show  how  t h e   d e g r e e   o f  

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

edge   p o r t i o n   90  on  e a c h   d i a p h r a g m .   H e n c e   t h i s   e n a b l e s  

t h e   d i a p h r a g m   to   be  s e a l e d   to   t h e   i n n e r   as  w e l l   as  t o  

an  u p p e r   r e g i o n   of  t h e   r i m .   I f   t h e   d i a p h r a g m   w e r e  

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

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

l i n e s   A-A  in   F i g u r e s   4  and  5 .  



F i n a l l y   t h e   pad   82  i s   w i t h d r a w n ,   r e t u r n i n g  

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

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

can   body  i s   a d v a n c e d   by  t h e   t u r r e t   16  to   t h e   d i s c h a r g e  

s t a t i o n   25,  whe re   i t   i s   r e m o v e d   by  c o n v e n t i o n a l   m e a n s ,  

n o t   s h o w n .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   t r a n s f e r  

means   may  c o n s i s t   of  an  i n - l i n e   i n d e x i n g   c o n v e y o r  

i n s t e a d   of  a  t u r r e t .   The  t o o l s   42 ,   44  and  74  may  b e  

m o u n t e d   on  a  t u r r e t   so  as  to   move  in  r e l a t i o n   to   t h e  

can   b o d i e s ,   t h e   l a t t e r   b e i n g   p r e s e n t e d   to   t h e   t o o l s  

one  by  one  by  a  s u i t a b l e   h a n d l i n g   d e v i c e   so  t h a t   e a c h  

can  i s   s t a t i o n a r y   f rom  t h e   t i m e   i t   i s   p r e s e n t e d   to   t h e  

d i a p h r a g m   f e e d   t o o l   42  u n t i l   t h e   d i a p h r a g m   has   b e e n  

s e a l e d   to   i t   by  t h e   s e a l i n g   t o o l   74.  I t   w i l l   a l s o   b e  

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

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

r e l y   on  g r a v i t y .   Thus   t h e   c a n s m a y   be  p r e s e n t e d   v e r -  

t i c a l l y   or  in   any  o t h e r   c o n v e n i e n t   o r i e n t a t i o n ,   t h e  

o r i e n t a t i o n   of  t h e   t o o l s   b e i n g   c h o s e n   a c c o r d i n g l y .  



1.  A  m e t h o d   of  c l o s i n g   an  open  end  of  a  t h i n -  

w a l l e d ,   h o l l o w   c o n t a i n e r   body   ( 1 4 )   h a v i n g   a  t e r m i n a l  

c u r l e d   r im  (22 )   a b o u t   t h e   s a i d   open   end ,   t h e   m e t h o d  

b e i n g   c h a r a c t e r i s e d   in   t h a t :   a  d i a p h r a g m ,   h a v i n g   a n  

a d h e s i v e   c o a t i n g   on  i t s   u n d e r s i d e   and  a  p r e - f o r m e d  

u p t u r n e d   edge   p o r t i o n   ( 9 0 ) ,  i s   l o c a t e d   on  t h e   open   e n d  

w i t h   i t s   edge   p o r t i o n   in   c o n t a c t   w i t h   t h e   r i m ;   and  a  

p r e s s e r   t o o l   (74 )   i n c l u d i n g   a  r e s i l i e n t l y - d e f o r m a b l e  

pad   ( 8 2 )   i s   p r e s s e d  d o w n   u p o n   t h e   d i a p h r a g m   so  l o c a t e d ,  

w i t h   t h e   pad   in   d i r e c t   c o n t a c t   w i t h ,   and  e x e r t i n g  

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

w h i c h   i s   t h e r e b y   c a u s e d   f u l l y   t o   a d h e r e   to   and  c o n f o r m  

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

2.  A  m e t h o d   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  

d i a p h r a g m   i s   cu t   f rom  a  p l a n a r   web  (20)   of  m a t e r i a l ,   i s  

f o r m e d   w i t h   i t s   u p t u r n e d   e d g e   p o r t i o n   ( 9 0 ) ,  a n d   i s  

p l a c e d   upon   t h e   open   end  of  t h e   c o n t a i n e r   body  ( 1 4 ) ,  

a l l   in   a  s i n g l e   a x i a l   m o v e m e n t   of  a  f o r m i n g   t o o l   ( 4 2 ) ,  

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

w i t h   t h e   p r e s s e r   t o o l   ( 7 4 )   b e f o r e   t h e   l a t t e r   i s  

p r e s s e d   down  upon   t h e   d i a p h r a g m .  

3.  A  m e t h o d   a c c o r d i n g   to   C l a i m   2,  w h e r e i n   t h e  

p l a n a r   web  (20 )   i s   g r i p p e d   i n   a  r e g i o n   s u r r o u n d i n g  

t h e   p o r t i o n   to   b e  c u t   ou t   t o   f o r m   t h e   d i a p h r a g m ,  

w h i l s t   t h e   f o r m i n g  t o o l   ( 4 2 )   f i r s t   s t r e t c h e s   t h i s  

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



u n w r i n k l e d ,   u p t u r n e d   edge   p o r t i o n ,   and  a f t e r w a r d s ,  

by  c o - o p e r a t i o n   w i t h   a  c u t t i n g   edge   ( 6 1 ) ,   c u t s   t h e  

d i s h e d   p o r t i o n   f rom  t h e   w e b .  

4.  A  m e t h o d   a c c o r d i n g   to   a n y  o n e   of  t h e   p r e -  

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

pad  ( 8 2 )   h a s   a  S h o r e   h a r d n e s s   of  at  l e a s t   a p p r o x -  

i m a t e l y   6 0 .  

5.  A  m e t h o d   a c c o r d i n g   to   a n y  o n e   of  t h e   p r e -  

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

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

c u r l e d   r im  ( 2 2 ) ,   and  t h e   p r e s s e r   t o o l   (74)   b e i n g  

o p e r a t e d   w h i l s t   t h e   r im  i s   h o t   so  as  to   m e l t   t h e   c o a t i n g  

w h e r e   i t   o v e r l i e s   t h e   r i m .  

6.  A p p a r a t u s   f o r   c l o s i n g ,   by  a  m e t h o d   a c c o r d i n g  

to   C l a i m   1,  an  open  end  of  e a c h   of  a  s u c c e s s i o n   o f  

t h i n - w a l l e d ,   h o l l o w   c o n t a i n e r   b o d i e s   ( 1 4 ) ,   e a c h   h a v i n g  

a  t e r m i n a l   c u r l e d   r im   ( 2 2 )   a b o u t   i t s   s a i d   open   end ,   t h e  

a p p a r a t u s   b e i n g   c h a r a c t e r i s e d   by:   d i a p h r a g m   f e e d  

m e a n s   ( 1 8 )   a r r a n g e d   f o r   l o c a t i n g   a  d i a p h r a g m ,   h a v i n g   a  

p r e - f o r m e d ,   u p t u r n e d   edge   p o r t i o n   ( 9 0 ) ,   on  t h e   o p e n  

end  of  e a c h   body  in   s u c c e s s i o n   w i t h   i t s   edge   p o r t i o n   i n  

c o n t a c t   w i t h   t h e   r i m ;   s e a l i n g   means   (24)   i n c l u d i n g   a n  

a x i a l l y - m o v a b l e   p r e s s e r   t o o l   ( 7 4 )   c o m p r i s i n g   a  m o u n t  

( 7 6 , 7 8 )   and  a  r e s i l i e n t l y - d e f o r m a b l e   pad  (82)   d e f i n i n g  

a  l e a d i n g   end  of  t h e   p r e s s e r   t o o l   f o r   p r e s s i n g   d o w n  

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

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



c a r r i e d   by  t h e   m o u n t   f o r   l i m i t e d   a x i a l   m o v e m e n t   t h e r e o n  

w h e r e b y   t h e   pad   can   e x e r t   p r e d e t e r m i n e d   a x i a l   p r e s s u r e  

on  t h e   d i a p h r a g m ;   and  t r a n s f e r   means   ( 3 4 , 3 6 )   f o r  

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

s u c c e s s i v e   body   and  f i r s t   t h e   d i a p h r a g m   f e e d   m e a n s   a n d  

t h e n   t h e   s e a l i n g   m e a n s .  

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

r e s i l i e n t l y - d e f o r m a b l e   pad   ( 8 2 )   i s   c a r r i e d   by  a  s l i d e r  

( 8 0 )   w h i c h   i s   m o u n t e d   o n  t h e   moun t   ( 7 8 )   by  c o m p r e s s i o n  

s p r i n g   m e a n s   ( 8 4 ) .  

8.  A p p a r a t u s   a c c o r d i n g   t o   C l a i m   6  or   C l a i m   7 ,  

w h e r e i n   t h e   r e s i l i e n t l y - d e f o r m a b l e   pad   (82 )   h a s   a  

S h o r e   h a r d n e s s   of  a t   l e a s t   a p p r o x i m a t e l y   6 0 .  

9.  A p p a r a t u s   a c c o r d i n g   t o   a n y  o n e   of  C l a i m s   6  

t o   8,  w h e r e i n   t h e   d i a p h r a g m   f e e d   m e a n s  ( 1 8 )   c o m p r i s e   a  

f i x e d ,   a p e r t u r e d   d i e   ( 4 4 ) ,   a  f o r m i n g   t o o l   ( 4 2 )   i n c l u d -  

i n g   a  p u n c h   ( 4 6 ) ,   m e a n s   f o r   r e c i p r o c a t i n g   s a i d   p u n c h  

t h r o u g h   t h e   d i e ,   a n d  m e a n s   ( 6 6 )   f o r   l o c a t i n g   p l a n a r  

d i a p h r a g m   m a t e r i a l   ( 2 0 )   b e t w e e n   t h e   p u n c h   and  d i e ,   t h e  

p u n c h   h a v i n g   a  l e a d i n g   end   ( 5 5 )   of  r e d u c e d   a r e a   s u c h  

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

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

i n t o   a  d i s h e d   s h a p e   h a v i n g   s a i d   u p t u r n e d   edge   p o r t i o n  

( 9 0 )   as  t h e   p u n c h   m o v e s   t o w a r d s   t h e   open   end  of  t h e  

body   ( 1 4 )   t o   l o c a t e   t h e r e o n   t h e   d i a p h r a g m   so  f o r m e d .  

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

f o r m i n g   t o o l   ( 4 2 )   c o m p r i s e s   t h e   p u n c h   ( 5 5 )   and   a  w e b  



h o l d e r   (64)   s u r r o u n d i n g   t h e   p u n c h ,   t h e   l o c a t i n g   m e a n s  

c o m p r i s i n g   a  p a i r   of  o p p o s e d   g r i p p i n g   s u r f a c e s   ( 6 6 )  

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

p u n c h   and  t h e   d i e   a p e r t u r e   ( 5 9 ) ,   t he   web  h o l d e r   b e i n g  

m o v a b l e   a x i a l l y   w i t h   t h e   p u n c h   to   b r i n g   t h e   g r i p p i n g  

s u r f a c e s   t o g e t h e r   so  as  t o   g r i p   a  p l a n a r   web  (20)   o f  

d i a p h r a g m   m a t e r i a l   b e t w e e n   t h e m ,   and  t h e   web  h o l d e r  

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

p u n c h   so  t h a t   t h e   p u n c h   can  t h e n   c o n t i n u e   i t s   own  a x i a l  

t r a v e l   t h r o u g h   t h e   d i e   to   fo rm  s a i d   d i s h e d   s h a p e   b y  

s t r e t c h i n g   t h e   m a t e r i a l   so  g r i p p e d ,   t he   d i e   a p e r t u r e  

h a v i n g   a  p e r i p h e r a l   c u t t i n g   edge   (61)   and  t h e   p u n c h  

h a v i n g   b e h i n d   i t s   l e a d i n g   end  a  p o r t i o n   (57)   f o r   c o -  

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

d i a p h r a g m   f rom  t h e   w e b .  

11.  A p p a r a t u s   a c c o r d i n g   to   a n y  o n e   of  t h e   p r e -  

c e d i n g   c l a i m s ,   i n c l u d i n g   h e a t i n g   means   (12)   f o r   h e a t i n g  

t h e   c u r l e d   r im  (22)   of  e a c h   s u c c e s s i v e   c o n t a i n e r   b o d y  

(14 )   so  t h a t   s a i d   r im  i s   h o t ,   a t   l e a s t   when  t h e   b o d y  

i s   l o c a t e d   at  t h e   s e a l i n g   means   ( 2 4 ) .  
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