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The  wrapper  (2)  comprises  a  film  of  thermoplastics 
material  having  cells  (3)  which  are  made  by  thermoforming 
and  are  each  intented  to  receive  a  respective  product:  a 
metered  quantity  of  molten  product  is  poured  into  each  cell 
(3)  of  the  wrapper  (2),  while  the  wrapper  (2)  is  cooled 
simultaneously  by  a  flow  of  liquid  coolant  in  contact  with  its 
outer  surface.  The  machine  includes  a  filling  station  (13) 
where  the  product  is  poured  into  the  cells  (3),  which  is 
interposed  between  a  thermoforming  station  (12)  where  flat 
surface  of  a  first  sheet  (11)  of  thermoplastics  film  is  locally 
deformed  to  obtain  longitudinal  rows  of  cells  (3),  and  a 
sealing  station  (14)  where  a  second  sheet  (16)  ofthermoplas- 
tics  sealing  film  is  applied  to  the  first  sheet  (11)  to  close  the 
cells  (3).  The  filling  station  (13)  includes  a  channel  extending 
in  the  direction  of  displacement  of  the  first  sheet  (11) 
between  the  forming  station  (12)  and  the  sealing  station  (13) 
and  having  a  depth  greater  than  the  depth  of the  cells  (3),  and 
a  station  (13d)  for  pouring  the  metered  quantities  of  molten 
product  into  the  cells  (3),  which  overlies  the  channel  close  to 
its  inlet  end  (13b).  Associated  with  the  channel  are  means 
(13e,  13f)  for  supplying  a  liquid  coolant  at  the  inlet  end  (13b), 
means  (13h)  for  discharging  the  coolant  from  a  discharge 
zone  close  to  the  sealing  station  (14),  and  means  (13g)  for 
cooling  the  coolant  discharged  from  the  channel  and  con- 

veying  it  towards  the  supply  means  (13e,  13f),  so  as  to  make 
the  coolant  flow  in  a  closed  circuit  of  which  the  channel 
constitutes  a  part. 



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

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

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

p a r t i c u l a r l y   w i t h   a  m e t h o d   of   t h e   t y p e   in   w h i c h   t h e  

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

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

to  r e c e i v e   a  r e s p e c t i v e   p r o d u c t .  

In  m e t h o d s   of  t h e   a f o r e s a i d   t y p e ,   t h e r e   is   a  

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

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

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

t e m p e r a t u r e   i s   h a r m f u l .  

For   t h i s   r e a s o n ,   in  known  p r o c e s s e s   t h e   p r o d u c t   i s  

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

t h e   t e m p e r a t u r e ,   f o r   e x a m p l e ,   a  m e t a l   m o u l d ,   and  i s  

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

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

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

w r a p p e r   can   t o l e r a t e .  

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

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

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

p r o d u c t i o n   p r o c e s s .  
The  o b j e c t   of   t h e   p r e s e n t   i n v e n t i o n   i s   to  p r o v i d e   a  

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

t h e   a f o r e m e n t i o n e d   d r a w b a c k s .  

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

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

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

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

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

by  a  f l o w   of  l i q u i d   c o o l a n t   in   c o n t a c t   w i t h   t he   o u t e r  

s u r f a c e   of  t h e   w r a p p e r .  

By  v i r t u e   of  t h i s   c h a r a c t e r i s t i c ,   t h e   p r o d u c t   i s  

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

p a c k .  
A  f u r t h e r   s u b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   i s  



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

by  p o u r i n g   i n t o   a  b l i s t e r - p a c k ,   t h e   p a c k   c o m p r i s i n g   a  

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

a r e   t h e r m o f o r m e d   and  a r e   e a c h   i n t e n d e d   t o   r e c e i v e   a  

r e s p e c t i v e   p r o d u c t ,   c o m p r i s i n g :  

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

t h e r m o p l a s t i c s   f i l m ;  

-  a  s t a t i o n   f o r   t h e r m o f o r m i n g   t h e   f i r s t   s h e e t   o f  

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

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

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

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

- d u c e d   i n t o   t h e   c e l l s ;  

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

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

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

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

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

c h a r a c t e r i s e d   in  t h a t   t h e   f i l l i n g   s t a t i o n   i n c l u d e s :  

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

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

b e t w e e n   t h e   f o r m i n g   s t a t i o n   and  t h e   s e a l i n g   s t a t i o n  

and  h a s   a  d e p t h   g r e a t e r   t h a n   t h e   d e p t h   of   t h e   c e l l s ,   t h e  

c h a n n e l   h a v i n g   an  i n l e t   end  f o r   t h e   f i r s t ,   t h e r m o f o r m e d  

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

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

b e t w e e n   t h e   two  s t a t i o n s   w i t h   t h e   c e l l s   i n   t h e   c h a n n e l ;  

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

a t   t h e   i n l e t   end  f o r   t h e   f i r s t ,   p r e f o r m e d   s h e e t ;  

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

zone  of   t h e   c h a n n e l   c l o s e   to   t h e   s e a l i n g   s t a t i o n ;  

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

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

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

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

-  a  s t a t i o n   f o r   p o u r i n g   m e t e r e d   q u a n t i t i e s   of  m o l t e n  

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



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

By  v i r t u e   of  t h i s   c h a r a c t e r i s t i c ,   in   t h e   m a c h i n e  

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

k e p t   in  c o n t a c t   w i t h   t h e   o u t e r   s u r f a c e   of   t h e   w r a p p e r   o f  

t h e   p a c k   w h i c h   h a s   b e e n   made  by  t h e r m o f o r m i n g   a  s h e e t   o f  

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

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

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d ,   p u r e l y   b y  

way  of  n o n - l i m i t 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 p p e n d e d   d r a w i n g s ,   in   w h i c h :  

F i g u r e s   1  and  2  a r e   r e s p e c t i v e l y   a  v i e w   f r o m   b e l o w  

and  a  s i d e   v i e w   of  a  b l i s t e r - p a c k ;  

F i g u r e   3  i s   a  s c h e m a t i c   e l e v a t i o n a l   v i e w   of  a  

m a c h i n e   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   4  i l l u s t r a t e s   s e v e r a l   p a r t s   of  F i g u r e   3  i n  

g r e a t e r   d e t a i l   and  on  an  e n l a r g e d   s c a l e ,   a n d  

F i g u r e  5   i s   a  s e c t i o n   t a k e n   on  t h e   l i n e   V-V  o f  

F i g u r e   4 .  

In  F i g u r e s   1  and  2,  a  p a c k   of  t h e   t y p e   g e n e r a l l y   k n o w n  

in   t he   a r t   as  a  b l i s t e r - p a c k   i s   g e n e r a l l y   i n d i c a t e d   1 .  

The  p a c k   1  c o m p r i s e s   a  w r a p p e r   2  f o r m e d   by  t h e r m o f o r m i n g  

a . s h e e t   of  t h e r m o p l a s t i c s   f i l m ,   f o r   e x a m p l e ,   p o l y v i n y l  

c h l o r i d e   ( P V C ) .   The  f l a t   s u r f a c e   of  t h e   s h e e t   o f  

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

3  each   of   w h i c h   i s   i n t ended   to   r e c e i v e   a  r e s p e c t i v e  

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

In  a  t y p i c a l   e x a m p l e   of  u se   of  t h e   b l i s t e r - p a c k ,  

t h e   c e l l s   3  a r e   i n t e n d e d   to   r e c e i v e   p a s t e l s   f o r m e d   b y  

t h e   p o u r i n g   o f   s o r b i t o l .   In  o r d e r   to   a l l o w   p o u r i n g ,  

t h e   s o r b i t o l   i s   h e a t e d   to  a  t e m p e r a t u r e   of  t h e   o r d e r   o f  
8 5 - 9 0 o C .  

The  p o l y v i n y l   c h l o r i d e   (PVC)  of  t h e   w r a p p e r   2  c a n  

n o r m a l l y   w i t h s t a n d   a  t e m p e r a t u r e   of  a b o u t   70°C  b u t  

is   d e f o r m e d   a t   h i g h e r   t e m p e r a t u r e s .  

The  b l i s t e r - p a c k   i l l u s t r a t e d   in  F i g u r e   1  f u r t h e r  

i n c l u d e s   a  s e a l i n g   s t r i p   4  w h i c h   c l o s e s   t h e   c e l l s   3 .  

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



on  an  i n d u s t r i a l   s c a l e ,   b o t h   t h e   w r a p p e r   2  and  t h e   s e a l i n g  

s t r i p   4  a r e   n o r m a l l y   made  f r o m   s h e e t s   o f   t h e r m o p l a s t i c s  

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

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

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

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

F i g u r e s   1  and  2 .  

The  p a c k   1  i n c l u d e s   t h r e e   p a r t s   two  of   w h i c h   h a v e  

c e l l s   3  w h i l e   t h e   o t h e r   h a s   two  f l a t   f a c e s   w h i c h   m a y  
be  u s e d ,   f o r   e x a m p l e ,   f o r   t r a d e   m a r k s   and  i n f o r m a t i o n  

a b o u t   t h e   p a c k a g e d   p r o d u c t .  

In   F i g u r e   3  a  s u p p l y   r e e l   f o r   a  f i r s t   s h e e t   11  o f  

t h e   t h e r m o p l a s t i c s   f i l m   is   i n d i c a t e d   1 0 .  

A  t h e r m o f o r m i n g   s t a t i o n   f o r   t h e   f i r s t   s h e e t   11  o f  

t h e r m o p l a s t i c s   f i l m   unwound   f rom  t h e   f i r s t   r e e l   1.0  i s  

g e n e r a l l y   i n d i c a t e d   1 2 .  

A  f i l l i n g   s t a t i o n ,   g e n e r a l l y   i n d i c a t e d   13,  i s  

i n t e r p o s e d   b e t w e e n   t h e   t h e r m o f o r m i n g   s t a t i o n   12  and  a  

s e a l i n g   s t a t i o n   14  w i t h   w h i c h   i s   a s s o c i a t e d   a  s e c o n d   r e e l  

15  f o r   s u p p l y i n g   a  s e c o n d   s h e e t   16  of   t h e r m o p l a s t i c s  

f i l m .  

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

g e n e r a l l y   i n d i c a t e d   17,   c o m p r i s e s   a  r e e l   18  on  w h i c h  

t h e   s h e e t s   11,   16  a r e   wound  a f t e r   t h e y   h a v e   p a s s e d   t h r o u g h  

t h e   s e a l i n g   s t a t i o n   1 4 .  

As  b e s t   s e e n   in   F i g u r e   4,  t h e   f i l l i n g   s t a t i o n   14  

i n c l u d e s   a  c h a n n e l   13a  w h i c h   e x t e n d s   i n   t h e   d i r e c t i o n   o f  

d i s p l a c e m e n t   of   t h e   f i r s t   s h e e t   11  of  t h e r m o p l a s t i c s   f i l m  

b e t w e e n   t h e   f o r m i n g   s t a t i o n   12  and  t h e   s e a l i n g   s t a t i o n   1 4 .  

The  c h a n n e l   13a  h a s   a  d e p t h   g r e a t e r   t h a n   t h e   d e p t h  

of  t h e   c e l l s   f o r m e d   i n   t h e   f i r s t   s h e e t   1 1 .  

The  c h a n n e l   13a  h a s   an  i n l e t   end  13b  f o r   t h e   f i r s t ,  

t h e r m o f o r m e d   s h e e t   1 1 .  

The  c h a n n e l   13a  h a s   l o n g i t u d i n a l   r i b s   13c  and  i s  

o v e r l a i n ,   c l o s e   to   t h e   i n l e t   end   13b ,   by  a  s t a t i o n   f o r  

p o u r i n g   m e t e r e d   q u a n t i t i e s   of  t h e   p r o d u c t   to  be  p a c k a g e d .  

A  pump  13f  w h i c h   s u p p l i e s   t h e   c h a n n e l   13a  w i t h   a  



l i q u i d   c o o l a n t   i s   c o n n e c t e d   to  t h e   c h a n n e l   13a  by  a  

p i p e   1 3 e .  

The  i n t a k e   s i d e   of  t h e   pump  13f  i s   c o n n e c t e d   to   a  c o o l e r  

13g  w h i c h   i s   s u p p l i e d   w i t h   t h e   o o o l a n t   d i s c h a r g e d  

from  t h e   c h a n n e l   13a  t h r o u g h   an  a p e r t u r e   13h  in   t h e  

b o t t o m   of  t h e   c h a n n e l   13a  c l o s e   to   t h e   s e a l i n g   s t a t i o n   1 4 .  

I n  t h e   end   p o r t i o n   b e t w e e n   t h e   a p e r t u r e   13h  and  t h e  

s e a l i n g   s t a t i o n   14,  t h e   b o t t o m   of   t h e   c h a n n e l   1 3 a  

has  a  p l u r a l i t y   of  v e n t i l a t i o n   a p e r t u r e s   13i   t o   w h i c h  

a  s u c t i o n   pump  131  i s   c o n n e c t e d .  

In  o p e r a t i o n   of  t h e   m a c h i n e   a c c o r d i n g   to  t h e  

i n v e n t i o n ,   t h e   f i r s t   s h e e t   11  of  t h e r m o p l a s t i c s   f i l m   i s  

s u p p l i e d   f r o m   t h e   f i r s t   r e e l   10  to   t h e   t h e r m o f o r m i n g  

s t a t i o n   12  w h e r e   t h e   f l a t   s u r f a c e   of  t h e   s h e e t   11  i s  

d e f o r m e d   l o c a l l y   to   fo rm  l o n g i t u d i n a l   rows   of  c e l l s  

of  the   t y p e   i n d i c a t e d   3  in   F i g u r e s   1  and  2 .  

D o w n s t r e a m   of   t h e   t h e r m o f o r m i n g   s t a t i o n   12,  t h e  

t h e r m o f o r m e d   f i r s t   s h e e t   11  is   p a s s e d   a l o n g   t h e   c h a n n e l  

13a  so  t h a t   t h e   s i d e   w a l l s   of  t h e   c h a n n e l   s u p p o r t   t h e  

l o n g i t u d i n a l   e d g e s   of  t h e   s h e e t   11  d u r i n g   i t s   p a s s a g e  

a long   t h e   c h a n n e l   1 3 a .  

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

tp  the   i n v e n t i o n   i s   i n t e n d e d   to  p a c k a g e  p r o d u c t s   f o r m e d  

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

p a i r s   of  r o w s   of   c e l l s   3  s e p a r a t e d   by  i n t e r m e d i a t e  

f l a t   p o r t i o n s   of   t h e   t h e r m o f o r m e d   s h e e t   1 1 .  

As  i l l u s t r a t e d   in   F i g u r e   5,  t h e   l o n g i t u d i n a l   r i b s  

13c  p r o j e c t i n g   f r o m   t h e   b o t t o m   of  t h e   c h a n n e l   1 3 a  

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

s h e e t   1 1 .  

At  t h e   p o u r i n g   s t a t i o n   13d,  m e t e r e d   q u a n t i t i e s   o f  

the   p r o d u c t   t o   be  p a c k a g e d   a re   p o u r e d   i n t o   e a c h   c e l l   3 

of  the   w r a p p e r   12  f o r m e d   by  t h e r m o f o r m i n g   of   t h e   f i r s t  

s h e e t   11  of  t h e r m o p l a s t i c s   f i l m ,   w h i l e   t h e   w r a p p e r  
i t s e l f   i s   i m m e r s e d   in  t h e   b a t h   of  l i q u i d   c o o l a n t   w h i c h  

is   p r e s e n t   i n   t h e   c h a n n e l   1 3 a .  

Thus ,   t h e   o u t e r   s u r f a c e   of  e a c h   c e l l   3  i s   in   c o n t a c t  



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

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

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

The  pump  13f   s u p p l i e s   t h e   c h a n n e l   13a  w i t h   l o w  

t e m p e r a t u r e   c o o l a n t   f r o m   t h e   c o o l e r   1 3 c .  

In  i t s   m o v e m e n t   t o w a r d s   t h e   s e a l i n g   s t a t i o n   14  a l o n g  

t h e   c h a n n e l   13,  t h e   w r a p p e r   i s   k e p t   i m m e r s e d   in   t h e  

b a t h   of   c o o l a n t   so  as  to  k e e p   t h e   o u t e r   s u r f a c e s   of  t h e  

c e l l s   3  i n   c o n t a c t   w i t h   t h e   c o o l a n t   u n t i l   t h e   p r o d u c t  

t h e r e i n   h a s   s e t .  

At  t h e   a p e r t u r e   13h  t h e   c o o l a n t   i s   d i s c h a r g e d  

f r o m   t h e   c h a n n e l   13a  and  i s   d i r e c t e d   to   t h e   c o o l e r   1 3 g  

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

c h a n n e l   13a  c o n s t i t u t e s   a  p a r t .   The  c i r c u l a t i o n   o f  

c o o l a n t   in   t h e   c h a n n e l   13a  i s   f a c i l i t a t e d   by  t h e   m o v e m e n t  

of   t h e   f i r s t   s h e e t   11  t h e   c e l l s   3  of  w h i c h   p r o j e c t   i n t o  

t h e   c h a n n e l   and  a c t   as  b l a d e s   to   p u s h   t h e   c o o l a n t   f r o m  

t h e   i n l e t   end  13b  t o w a r d s   t h e   a p e r t u r e   1 3 h .  

From  F i g u r e   5  i t   can  be  s e e n   how  t h e   l o n g i t u d i n a l  

e d g e s   of  t h e   t h e r m o f o r m e d   s h e e t   11  a r e   k e p t   in  s l i d i n g  

c o n t a c t   w i t h   t h e   s i d e   w a l l s   of  t h e   c h a n n e l   13a  so  a s  

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

D o w n s t r e a m   of  t h e   d i s c h a r g e   a p e r t u r e   13h,   t h e  

t h e r m o f o r m e d   s h e e t   11  i s   made  t o   c o n t i n u e   a l o n g   t h e  

c h a n n e l   13a  t o w a r d s   t h e   s e a l i n g   s t a t i o n   14,  u n t i l   i t  

r e a c h e s   t h e   a p e r t u r e s   1 3 i   t h r o u g h   w h i c h   d r o p s   of  c o o l a n t  

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

r e m o v e d   by  t h e   s u c t i o n   pump  1 3 1 .  

At  t h e   s e a l i n g   s t a t i o n   14,  t h e   s e c o n d   s h e e t   16  o f  

t h e r m o p l a s t i c s   f i l m ,   s u p p l i e d   by  t h e   s e c o n d   r e e l   1 5 ,  

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

s h e e t   11  so  as  to   c l o s e   t h e   o p e n i n g s   of  t h e   c e l l s   3  . 

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

17,  t h e   p a c k a g e d   p r o d u c t   i s   wound  in   a  s t r i p   o n t o   t h e  

c o l l e c t i n g   r e e l   18,  p r e f e r a b l y   a f t e r   i t   has   u n d e r g o n e  

an  i n i t i a l   c u t t i n g   a n d / o r   p u n c h i n g   o p e r a t i o n   so  a s  

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



p r e s e n t   in  t h e   p r o d u c t   l e a v i n g   t he   s e a l i n g   s t a t i o n   1 4 ,  
and  t o   a l l o w   t h e   s u b s e q u e n t   l o n g i t u d i n a l   s u b d i v i s i o n  

of   t h e   s t r i p s   wound  on  t h e   r e e l   18  to   f o r m   p a c k s   of  t h e  

t y p e   i l l u s t r a t e d   in   F i g u r e s   1  and  2 .  

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

r e a l i s a t i o n   and  t h e   f o r m s   of  e m b o d i m e n t   may  be  v a r i e d  

w i d e l y   w i t h   r e s p e c t   to   t h a t   d e s c r i b e d   and  i l l u s t r a t e d  

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

p r e s e n t   i n v e n t i o n .  



1.  M e t h o d   f o r   p a c k a g i n g   p r o d u c t s   f o r m e d   by  p o u r i n g   i n t o  

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

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

wh ich   a r e   t h e r m o f o r m e d   and  a r e   e a c h   i n t e n d e d   to   r e c e i v e  

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

the   s t e p s   of  p o u r i n g   a  m e t e r e d   q u a n t i t y   of   m o l t e n  

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

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

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

2.  M e t h o d   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   i n  

t h a t   i t   i n c l u d e s   t h e   s t e p s   o f :  

-  p r o v i d i n g   a  b a t h   of   l i q u i d   c o o l a n t ;  

-  i m m e r s i n g   t h e   w r a p p e r   in  t h e   b a t h   so  t h a t  

the   g r e a t e r   p a r t   of  t h e   o u t e r   s u r f a c e   of  t h e   w r a p p e r   i s  

in  c o n t a c t   w i t h   t h e   b a t h ;  

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

and  t h e   c o o l a n t ;  

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

each   c e l l   o f   t h e   w r a p p e r ,   a n d  

-  k e e p i n g   t h e   w r a p p e r   in   c o n t a c t   w i t h   t h e   c o o l a n t   u n t i l  

t h e   p r o d u c t   has   s o l i d i f i e d .  

3.  M e t h o d   a c c o r d i n g   t o   C l a i m   2,  c h a r a c t e r i s e d   in   t h a t  

i t   i n c l u d e s   t h e   a d d i t i o n a l   s t e p s   o f :  

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

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

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

of  t h e   w r a p p e r .  

4.  M a c h i n e   f o r   p a c k a g i n g   p r o d u c t s   f o r m e d   by  p o u r i n g  

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

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

and  a r e   e a c h   i n t e n d e d   to   r e c e i v e   a  r e s p e c t i v e  

p r o d u c t ,   c o m p r i s i n g :  



-  a  f i r s t   r e e l   (10)  f o r   s u p p l y i n g   a  f i r s t   s h e e t   ( 1 1 )  

of  t h e r m o p l a s t i c s   f i l m ;  

-  a  s t a t i o n   (12)  f o r   t h e r m o f o r m i n g   t h e   f i r s t   s h e e t  

(11)  of  t h e r m o p l a s t i c s   f i l m   unwound   f rom  t h e   s u p p l y   r e e l  

( 1 0 ) ,   w h e r e   l o n g i t u d i n a l   rows   of  c e l l s   (3)  a r e   f o r m e d  

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

f i r s t   s h e e t   ( 1 1 ) ;  

-  a  f i l l i n g   s t a t i o n   (13)  w h e r e   t h e   p r o d u c t s   a r e  

i n t r o d u c e d   i n t o   t h e   c e l l s   ( 3 ) ;  

-  a  s e c o n d   r e e l   (15)  f o r   s u p p l y i n g   a  s e c o n d   s h e e t  

(16)  of  t h e r m o p l a s t i c s   f i l m ,   a n d  

-  a  s e a l i n g   s t a t i o n   (14)   w h e r e   t h e   s e c o n d   s h e e t   ( 1 6 )  

of  t h e r m o p l a s t i c s   f i l m   u n w o u n d   f r o m   t h e   s e c o n d   r e e l   ( 1 5 )  

i s   a p p l i e d   to   t h e   f i r s t   s h e e t   (11)  of  t h e r m o p l a s t i c s  

f i l m ,  

c h a r a c t e r i s e d   i n  t h a t   t h e   f i l l i n g   s t a t i o n   ( 1 3 )  

i n c l u d e s :  

-  a  c h a n n e l   (13a)   w h i c h   e x t e n d s   in  t h e   d i r e c t i o n   o f  

d i s p l a c e m e n t   of   t h e   f i r s t   s h e e t   (11)  b e t w e e n   t h e  

f o r m i n g   s t a t i o n   (12)  and  t h e   s e a l i n g   s t a t i o n   ( 1 4 )  

and  h a s   a  d e p t h   g r e a t e r   t h a n   t h e   d e p t h   of  t h e   c e l l s   ( 3 ) ,  

t h e   c h a n n e l   (13a)   h a v i n g   an  i n l e t   end  (13b)  f o r   t h e  

f i r s t ,   t h e r m o f o r m e d   s h e e t   (11)  and  t h e   s i d e   w a l l s   o f  

t h e   c h a n n e l   (13a)   s u p p o r t i n g   t h e   l o n g i t u d i n a l   e d g e s   of  t h e  

f i r s t   s h e e t   (11)  d u r i n g   i t s   p a s s a g e   b e t w e e n   t h e   t w o  

s t a t i o n s   ( 1 2 ,   14)  w i t h   t h e   c e l l s   (3)  in  t h e   c h a n n e l  

( 1 3 a ) ;  

-  m e a n s   ( 1 3 e ,   13f)   f o r   s u p p l y i n g   a  l i q u i d   c o o l a n t  

to   t h e   c h a n n e l   (13a)   a t   t h e   i n l e t   end  (13b)  f o r   t h e  

f i r s t ,   p r e f o r m e d   s h e e t   ( 1 1 ) ;  

-  m e a n s   (13h)   f o r   d i s c h a r g i n g   t h e   c o o l a n t   f r o m   a  

d i s c h a r g e   z o n e   of  t h e   c h a n n e l   (13a)   c l o s e   to   t h e   s e a l i n g  

s t a t i o n   ( 1 4 ) ;  

-  m e a n s   (13g)   f o r   c o o l i n g   t h e   c o o l a n t   d i s c h a r g e d  

f rom  t h e   c h a n n e l   (13a)   and  c o n v e y i n g   i t   to  t h e  

s u p p l y   m e a n s   ( 1 3 e ,   1 3 f ) ,   w h e r e b y   t h e   c o o l a n t   f l o w s  



t h r o u g h   a  c l o s e d   c i r c u i t   of  w h i c h   t h e   c h a n n e l   ( 1 3 a )  

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

-  a  s t a t i o n   (13d)   f o r   p o u r i n g   m e t e r e d   q u a n t i t i e s   o f  

m o l t e n   p r o d u c t   i n t o   t h e   c e l l s   (3)  of  t h e   f i r s t   t h e r m o f o r m e d  

s h e e t   ( 1 1 ) ,   w h i c h   o v e r l i e s   t h e   c h a n n e l   (13a )   c l o s e  

to  t h e   i n l e t   end  ( 1 3 b ) .  

5.  M a c h i n e   a c c o r d i n g   to   C l a i m   4,  c h a r a c t e r i s e d   in   t h a t  

t h e   b o t t o m   of  t h e   c h a n n e l   (13a )   h a s   a  p l u r a l i t y   o f  

a p e r t u r e s   ( 1 3 i )   d o w n s t r e a m   of  t h e   zone   f o r   d i s c h a r g i n g  

t h e  c o o l a n t ,   and  in   t h a t   a s p i r a t o r   m e a n s   (131)   a r e  

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

w a l l   of   t h e   f i r s t ,   t h e r m o f o r m e d   s h e e t   (11)   t h r o u g h   t h e  

a p e r t u r e s   ( 1 3 i ) .  

6.  M a c h i n e   a c c o r d i n g   to   C l a i m   4,  c h a r a c t e r i s e d   in   t h a t  

t h e   c h a n n e l   (13a)   has   a  p l u r a l i t y   of  l o n g i t u d i n a l  

r i b s   ( 1 3 c )   w h i c h   s u p p o r t   i n t e r m e d i a t e   p o r t i o n s   o f  

t h e   f i r s t ,   t h e r m o f o r m e d   s h e e t   ( 1 1 ) .  
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