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spray  nozzles.  The  carton  entry  to  and  exit  from  the  chamber  6 
have  aseptic  air  curtains. 
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T h i s   i n v e n t i o n   r e l a t e s   to  p a c k a g i n g ,  

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

for   e x a m p l e   l o n g - l i f e   m i l k ,   in  c a r t o n s .  

A c c o r d i n g   to  the  f i r s t   a s p e c t   of  the  p r e -  
s e n t   i n v e n t i o n ,   t h e r e   i s   p r o v i d e d   an  a s e p t i c   p a c k a g i n g  

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

form;   c o n v e y i n g   s a i d   c o n t a i n e r s   a l o n g   a  p a t h   in  s a i d  

c h a m b e r ;   s t e r i l i z i n g   the   i n t e r i o r s   of  s a i d   c o n t a i n e r s  

to  r e n d e r   s a i d   i n t e r i o r s   a s e p t i c ,   f e e d i n g   an  a s e p t i c   I 

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

s a i d   c o n t a i n e r s ,   a l l   w h i l e   s a i d   c o n t a i n e r s   a re   on  s a i d  

p a t h  ;   c h a r a c t e r i s e d   in  t h a t   s a i d   p a t h   i n c l u d e s  

b o t h   an  a d v a n c e   l eg   and  a  r e t u r n   l eg   each   e x t e n d i n g  

a l o n g   the   m a c h i n e   and  in  t h a t   s a i d   s t e r i l i z i n g   o c c u r s  

ove r   at  l e a s t   a  m a j o r   p o r t i o n   of  the   l e n g t h   of  s a i d  

a d v a n c e   l e g .  

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

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

p a c k a g i n g   m a c h i n e   of  e l o n g a t e   fo rm,   c o m p r i s i n g   an  a s e p t i c  

c h a m b e r ;   i n t r o d u c i n g   means  a r r a n g e d   to  i n t r o d u c e   c o n t a i -  

n e r s   i n t o   s a i d   c h a m b e r ;   c o n v e y i n g   means  a r r a n g e d   t o  

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

s t e r i l i z i n g   means   a r r a n g e d   to  r e n d e r   a s e p t i c   t h e  

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

on  s a i d   p a t h ;   f e e d i n g   means  a r r a n g e d   to  f e e d   an  a s e p t i c  

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

on  s a i d   p a t h   d o w n s t r e a m   of  s a i d   s t e r i l i z i n g   m e a n s ;  



and  s e a l i n g   means   a r r a n g e d   s e a l i n g l y   to  c l o s e   s a i d   c o n -  

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

of  s a i d   f e e d i n g   m e a n s ;   c h a r a c t e r i s e d   in  t h a t   s a i d   p a t h  

i n c l u d e s   b o t h   an  a d v a n c e   l eg   and  a  r e t u r n   l eg   e a c h   e x -  

t e n d i n g   a l o n g   the   m a c h i n e   and  t h a t   s a i d   s t e r i l i z i n g  

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

l e a s t   a  m a j o r   p o r t i o n   of  the   l e n g t h   of  s a i d   a d v a n c e   l e g .  

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

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

f e e d i n g   means   a r r a n g e d   to  f e ed   a  f l u i d   p r o d u c t   i n t o   c o n -  

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

c a t o r y   pump  c o m m u n i c a t i n g   w i t h   s a i d   d u c t i n g   fo r   p u m p i n g  

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

open  to  a l l o w   t he   p r o d u c t   to  f low  f rom  t he   pump  d u r i n g  

the   p r e s s u r e   s t r o k e   t h e r e o f ,   and  an  i n l e t   v a l v e   in'  s a i d  

d u c t i n g   a r r a n g e d   to  open  to  a l l o w   the   p r o d u c t   to  f low  t o  

the   pump  d u r i n g   the   s u c t i o n   s t r o k e   t h e r e o f ,   c h a r a c t e r i s e d  

in  t h a t   t he   r e c i p r o c a t o r y  p u m p   is   a  b e l l o w s .  

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

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 p a r a t u s   c o m p r i s i n g   a  d o s a -  

g i n g   d e v i c e   a r r a n g e d   to  d e l i v e r   a  l i q u i d   p r o d u c t   in  p r e - '  

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

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

e x p a n s i o n   c h a m b e r   by  way  of  wh ich   s a i d   p u m p i n g   d e v i c e   c o m -  

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

v a r i e s   in  d e p e n d e n c e   on  the  d i f f e r e n c e   b e t w e e n   the  r a t e s  

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

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

w a l l   p a r t   w h e r e b y   s a i d   vo lume   v a r i e s   as  a f o r e s a i d .  

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

i n v e n t i o n ,   t h e r e   i s   p r o v i d e d   an  a s e p t i c   p a c k a g i n g   m e t h o d ,  

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

o p e n - t o p p e d   c a r t o n s ;   s t e r i l i z i n g   the   i n t e r i o r s   of  the   c a r -  

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

a re   in  the   c h a m b e r ;   f e e d i n g   an  a s e p t i c   p r o d u c t   i n t o   t h e  

c a r t o n s   w h i l e   the   c a r t o n s   are   in  t he   c h a m b e r ;   t o p - s e a l i n g  

t h e   c a r t o n s   w h i l e   the   c a r t o n s   a r e   in  t he   c h a m b e r ;   a n d  

r e m o v i n g   the   a s e p t i c   p r o d u c t - c o n t a i n i n g   c a r t o n s   from  t h e  



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

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

the  p r e - f o r m e d ,   o p e n - t o p p e d   c a r t o n s .  

A c c o r d i n g   to  a  s i x t h   a s p e c t   of  t he   p r e s e n t  

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

c o m p r i s i n g   an  a s e p t i c   c h a m b e r ;   i n t r o d u c i n g   and  r e m o v i n g  

means  a r r a n g e d   to  i n t r o d u c e   p r e - f o r m e d ,   o p e n - t o p p e d  

c a r t o n s   i n t o   s a i d   c h a m b e r   and  to  r e m o v e   a s e p t i c   p r o d u c t -  

c o n t a i n i n g   c a r t o n s   t h e r e f r o m ;   s t e r i l i z i n g   means   a r r a n -  

ged  to  r e n d e r  a s e p t i c   the  i n t e r i o r s   of  the  o p e n - t o p p e d  

c a r t o n s   w h i l e   the   c a r t o n s   are   in  the  c h a m b e r ;   f e e d i n g  

means  a r r a n g e d   to  f e ed   an  a s e p t i c   p r o d u c t   i n t o - t h e   o p e n -  

t o p p e d   c a r t o n s   w h i l e   the   c a r t o n s   a re   in  the   c h a m b e r ;  

and  t o p - s e a l i n g   means   a r r a n g e d   to  s e a l   the   t o p s   of  t h e  

c a r t o n s   w h i l e   t he   c a r t o n s   a re   in  the  c h a m b e r   c h a r a c t e r i s e d '  

in  t h a t   t he   a p p a r a t u s   is  such   t h a t ,   in  use  of  the   a p p a r a -  

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

i n t o   the  c h a m b e r   is   the  p r e - f o r m e d ,   o p e n - t o p p e d   c a r t o n s .  

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

i n v e n t i o n ,   t h e r e   is  p r o v i d e d   a  m e t h o d   of  c l e a n i n g   t h e  

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

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

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

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

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

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

i n v e n t i o n ,   t h e r e   is   p r o v i d e d   an  a s e p t i c   p a c k a g i n g   m a c h i n e ,  

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

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

with  the  i n t e r i o r   of  said  chamber  and  a r ranged  to  supply  c l e a n i n g  

f lu id   into  sa id   chamber  for  c l e a n i n g   the  i n t e r n a l   su r f ace   of  s a i d  

chamber .  

According  to  a  n in th   aspec t   of  the  p r e s e n t   i n v e n t i o n ,  

there   is  p rov ided   an  a s e p t i c   packaging  machine,  i n c l u d i n g   an  a s e p t i c  

chamber  having  an  opening  in  a  wall  t h e r e o f ,   c h a r a c t e r i s e d   in  t h a t  

means  is  a r r anged   to  produce  an  a s e p t i c   air   c u r t a i n   across   said  o p e n -  

i n g .  

According  to  a  t en th   aspect   of  the  p r e s e n t  
i n v e n t i o n ,   t he re   is  p rovided  a  method  of  f i l l i n g   a  c o n -  



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

m a i n t a i n e d   in  a  t i l t e d   c o n d i t i o n   in  w h i c h   an  i n t e r n a l  

f a c e   t h e r e o f   i s   i n c l i n e d   to  the   v e r t i c a l   and  d i r e c t l y  

b e l o w   an  o u t l e t   f rom  w h i c h   the   l i q u i d   p r o d u c t   f l o w s  

down  o n t o   s a i d   i n t e r n a l   f a c e ,   c h a r a c t e r i s e d   in  t h a t  

s a i d   m e t h o d   is   a u t o m a t i c .  

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

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

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

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

means   a r r a n g e d   to  m a i n t a i n   the   c o n t a i n e r   in  a  t i l t e d  

c o n d i t i o n   in  w h i c h   an  i n t e r n a l   f a c e   t h e r e o f   is   i n c l i n e d  

to  t he   v e r t i c a l   and  d i r e c t l y   b e l o w   s a i d   o u t l e t ,   c h a r a c -  

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

t r o l l e d .  

In  o r d e r   t h a t   t he   i n v e n t i o n   may  be  c l e a r l y  

u n d e r s t o o d   and  r e a d i l y   c a r r i e d   i n t o   e f f e c t , r e f e r e n c e  

w i l l   now  be  made ,   by  way  of  e x a m p l e ,   to  the  a c c o m p a n y i n g  

d r a w i n g s ,   in  w h i c h : -  

F i g u r e   1  shows   a  d i a g r a m m a t i c   top  p l a n   v i e w  

of  an  a s e p t i c   p a c k a g i n g   m a c h i n e ,  

F i g u r e   2  shows   a  d i a g r a m m a t i c   s i d e   e l e v a t i o n  

of  t h e   m a c h i n e ,  

F i g u r e   3  shows   a  d i a g r a m m a t i c   end  e l e v a t i o n  

of  t he   m a c h i n e   in  t he   d i r e c t i o n   of  the   a r r o w   I I I   i n  

F i g u r e   2 ,  

F i g u r e   4  shows   a  s e c t i o n a l   p l a n   v iew  of  t h e  

l e f t - h a n d   end  of  the   m a c h i n e   in  F i g u r e   1 ,  

F i g u r e   5  shows   a  s e c t i o n a l   end  e l e v a t i o n   o f  

a  top  p r e - b r e a k i n g   d e v i c e   of  t he   m a c h i n e ,  

F i g u r e   6  s h o w s   a  s i d e   e l e v a t i o n   of  p a r t   o f  

a  d o s a g i n g   f i l l i n g   d e v i c e   of  t he   m a c h i n e ,  

F i g u r e   7  shows   a  p a r t l y   s e c t i o n a l   end  e l e -  

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

F i g u r e   8  shows   a  s e c t i o n a l   s i d e   e l e v a t i o n   o 

an  e x p a n s i o n   d e v i c e   of  the   f i l l i n g   d e v i c e ,  

F i g u r e   9  shows   a  s e c t i o n a l   end  e l e v a t i o n   o f  



the   e x p a n s i o n   d e v i c e ,   a n d  

F i g u r e   10  shows  d i a g r a m m a t i c a l l y   a  m o d i f i e d  

m a n n e r   of  f i l l i n g   a  c a r t o n   by  means  of  the   f i l l i n g   d e -  

v i c e .  

R e f e r r i n g   to  the  d r a w i n g s ,   the   m a c h i n e   1  f o r  

c a r r y i n g   out   a s e p t i c   p a c k a g i n g   i n c l u d e s   at  one  end  o f  

the  m a c h i n e   a  c o n v e n t i o n a l   d e v i c e   2  fo r   p r e - f o r m i n g   ( i n -  

c l u d i n g   b o t t o m - s e a l i n g )   g a b l e - t o p p e d   c a r t o n s .   The  o p e n -  

t o p p e d ,   p r e - f o r m e d   c a r t o n s   are  t a k e n   to  the   o t h e r   e n d  

of  the   m a c h i n e   t h r o u g h   a  c l o s e d   c h a n n e l   3  by  means  of  a 

c h a i n   s y s t e m .   The  c h a n n e l   3  is  b o u n d e d   by  c o v e r s   4  i n -  

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

c h a n n e l   i n t e r i o r .   At  t h i s   f r o n t   end  of  the   m a c h i n e ,  

the  o p e n - t o p p e d   c a r t o n s   a re   a d v a n c e d   s t e p w i s e   and  i n  

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

c h a i n s   5  a l o n g   a  h a i r p i n - s h a p e d   p a t h   P  of  w h i c h   a n  

a d v a n c e   l eg   e x t e n d s   a l o n g   the  m a c h i n e   t o w a r d s   t h e  

d e v i c e   2  and  a  r e t u r n   leg   e x t e n d s   a l o n g   the   m a c h i n e  

1  back   t o w a r d s   i t s   f r o n t   end .   The  c a r t o n s   e x i t   f r o m  

the  c h a n n e l   3  d i r e c t l y   i n t o   an  a s e p t i c   c h a m b e r   6  1 

wh ich   t o t a l l y   e n c l o s e s   the  c h a i n s   5  and  w h i c h   i s  

p r o v i d e d   w i t h   a c c e s s   c o v e r s   6 '  '  ' .   The  c h a i n s   5 ,  

wh ich   a re   a r r a n g e d   c o e x t e n s i v e l y   one  above   a n o t h e r ,  

have  p r o j e c t i n g   t h e r e f r o m   o u t w a r d l y   of  the   p a t h   P  l o n g  

l u g s   5'  wh ich   e x t e n d   b e y o n d   g u i d e   s t r i p s   e x t e n d i n g  

a l o n g   the   p a t h   P,  the   c a r t o n s   b e i n g   r e c e i v e d   among  a n d  

a d v a n c e d   a l o n g   the   p a t h   P  by  the  l ong   l u g s   5'  a n d  

b e i n g   s u p p o r t e d   at  one  s i d e   by  the  c h a i n s   5  a n d  

at  the   o t h e r   s i d e   by  the  g u i d e   s t r i p s .   T h e  c h a i n s   5 

c a r r y   the   c a r t o n s   f i r s t   of  a l l   to  a  top  p r e - b r e a k i n g  ,  

d e v i c e   7,  where   the   open  top  of  each   c a r t o n   is   p r e -  

b r o k e n .   Then  the  c a r t o n s   are   p a s s e d   b e n e a t h   h i g h - i n t e n -  

s i t y   u l t r a - v i o l e t   g e r m i c i d a l   lamps   8  w h i c h   e x t e n d   o v e r  

a  s e c t i o n   of  the   h a i r p i n - s h a p e d   p a t h   P  w h i c h   fo rms   a t  

l e a s t   a  m a j o r   p o r t i o n ,   in  the  p r e s e n t   c a s e   in  f a c t . a  

m a j o r   p o r t i o n ,   of  the   l e n g t h   of  the   a d v a n c e   leg  of  t h e  

p a t h   P.  In  the   r e g i o n   of  the   b e g i n n i n g   of  t h i s   s e c t i o n  



of  the   p a t h   P,  t h e r e   is   a r r a n g e d   some  means  for   i n t r o -  

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

h y d r o g e n   p e r o x i d e   ( H 2 0 2 ) .   T h i s   means  c o m p r i s e s   a  n o z z l e  

a r r a n g e m e n t   7'  i n c o r p o r a t e d   in  the  p r e - b r e a k e r   7  a n d  

s e r v i n g   to  s p r a y   p a r t i c u l a r l y   the   i n s i d e   of  the  c a r t o n  

w i t h   H202.   The  c o m b i n e d   e f f e c t   on  the  i n t e r i o r s   o f  

the   c a r t o n s   of  the   u l t r a v i o l e t   r a d i a t i o n   and  the  h y d r o -  

gen  p e r o x i d e   has   a  s y n e r g i s t i c   s t e r i l i z i n g   a c t i o n   w h i c h  

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

r e q u i r e d   i s   n o t   v e r y   g r e a t ,   i t   is   p o s s i b l e   to  omi t   u s e  

of  h y d r o g e n   p e r o x i d e .   At  the  d o w n s t r e a m   end  of  t h i s   p a t h  

s e c t i o n ,   the   c h a i n s   5  c a r r y   the  c a r t o n s   r o u n d   t h r o u g h  
180°  to  s t a r t   the   r e t u r n   l eg   of  the   p a t h   P.  On  t h i s   l e g ,  

the  c a r t o n s   f i r s t   a r r i v e   at  a  f i l l i n g   d e v i c e   9  where   t h e  

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

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

h e a t i n g   d e v i c e   10  w h e r e   t h e r m o p l a s t i c s   s u r f a c e s   of  t h e  

top  of  each   c a r t o n   a re   h e a t e d   to  a  t a c k y   c o n d i t i o n ,   a n d  

the  c a r t o n s   a re   t h e n   a d v a n c e d   to  a  top  s e a l i n g   d e v i c e  

11  where   the  g a b l e   t o p s   a re   s e a l e d .   The  c a r t o n s   l e a v e   ' 

the   a s e p t i c   c h a m b e r   6  at   an  e x i t   h o l e   6 "   t h e r e f r o m  

at   the   f r o n t   end  of  t he   m a c h i n e .   T h r o u g h o u t   the  o p e r a -  
t i o n   of  the   m a c h i n e ,   a s e p t i c   a i r   is   fed  from  a  m a i n  

s t e r i l e   a i r   f i l t e r   to  a s e p t i c   a i r   i n l e t s   13  and  1 3 '  

of  the   c h a m b e r   6,  in  w h i c h   c h a m b e r   the   a s e p t i c   a i r  

f l o w s   f rom  t he   i n l e t   13  r e l a t i v e l y   s m o o t h l y   to  the   f r o n t  

end  of  the  c h a m b e r   6,  w h e r e   t he   a s e p t i c   a i r   l e a v e s   v i a  

an  a s e p t i c   a i r   o u t l e t   14.  Not  o n l y   d o e s   the  a s e p t i c  

a i r   a c t   as  a  s c a v e n g i n g   gas  r e m o v i n g   m i c r o b e s   and  h y d r o -  

gen  p e r o x i d e   f rom  the   c h a m b e r   6,  p a r t i c u l a r l y   t e n d i n g  

to  p r e v e n t   the   m i c r o b e s   and  the   h y d r o g e n   p e r o x i d e   f r o m  

b e i n g   c a r r i e d   up  to  the   f i l l i n g   d e v i c e   9,  but   the   a s e p -  
t i c   a i r   a l s o   m a i n t a i n s   t he   i n t e r i o r   of  the   c h a m b e r   6  a t  

a  p r e s s u r e   s l i g h t l y   above   a t m o s p h e r i c   and  t h u s   d i s c o u r -  

a g e s   the   e n t r y   of  a m b i e n t   a i r   i n t o   the   c h a m b e r .  

R e f e r r i n g   p a r t i c u l a r l y   to  F i g u r e s   4  and  5 ,  

the   top  p r e - b r e a k e r   7  i s   in  two  s e c t i o n s   71  and  72  w h i c h  



are  c a r r i e d   by  a  common  h o r i / u n t a l   s u p p o r t   73  i t s e l f   c a r -  

r i e d   by  two  h o r i z o n t a l   arms  74  f i x e d   to  a  v e r t i c a l l y  

r e c i p r o c a t i n g   p l u n g e r   75.  The  s e c t i o n   71  c o m p r i s e s   two  

s u b s t a n t i a l l y   t r i a n g u l a r   f l a p s   76  t u r n a b l e   a b o u t   r e s p e c -  
t i v e   s u b s t a n t i a l l y   h o r i z o n t a l   p a r a l l e l   p i v o t s   77  by 

r e s p e c t i v e   o s c i l l a t o r y   c r a n k s   78.  B e t w e e n   each   t w o  

a d v a n c e s   of  the   s t e p w i s e - a d v a n c e d   c a r t o n s ,   the   p r e -  

b r e a k i n g   d e v i c e   7  is  l o w e r e d   on to   the  two  c a r t o n s   b e n e a t h  

i t ,   and  p e r f o r m s   i t s   p r e - b r e a k i n g   and  s i m u l t a n e o u s l y  

the  H202  is  s p r a y e d   i n t o   the  c a r t o n   i m m e d i a t e l y   b e y o n d  

the  s e c t i o n   72  by  the  n o z z l e   d e v i c e   7 ' .  

The  f i l l i n g   d e v i c e   9  is  p a r t i c u l a r l y   d e s i g n e d  

to  p r e v e n t   m i c r o b e s   o b t a i n i n g   a c c e s s   to  the   a s e p t i c  

l i q u i d   p r o d u c t   b e i n g   s u p p l i e d   to  the  c h a m b e r   6.  R e f e r -  

r i n g   to  F i g u r e s   6  to  9,  the   f i l l i n g   d e v i c e   i n c l u d e s   a 

m o u n t i n g   f r a m e   20  which   moun t s   f o u r   s t a i n l e s s   s t e e l   r e c i -  

p r o c a t o r y   b e l l o w s   21  h a v i n g   b o t t o m   w a l l s   wh ich   are   r e c i -  

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

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

of  T - u n i o n s   23.  R e s p e c t i v e   u p p e r   l i m b s   of  the  u n i o n s  

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

v a l v e s   w h i c h   open   to  a l l o w   downward   f low  t h r o u g h   t h e  

l i m b s .   I n t e r m e d i a t e   l i m b s   of  the   r e s p e c t i v e   u n i o n s   23 

are  c o n n e c t e d   to  r e s p e c t i v e   a r c u a t e   p i p e s   24  w h i c h  

c u r v e   d o w n w a r d l y   and  which   at  t h e i r   l o w e r   e n d s   are   c o n -  

n e c t e d   to  r e s p e c t i v e   o u t l e t   n o z z l e s   25  which   c o n t a i n  

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

The  c h a i n s   5  a d v a n c e   the  c a r t o n s   s t e p w i s e   d i r e c t l y  

be low  the  l i n e   of  n o z z l e s   25  and  a  s e l e c t e d   number   of  t h e  

b e l l o w s   21  a re   o p e r a t e d   each   to  d e l i v e r   a  p r e d e t e r m i n e d  
a 

d o s a g e   of  l o n g - l i f e   mi lk   to  the  v e r t i c a l l y   u p r i g h t   c a r -  

t o n s ,   the  number   of  b e l l o w s   21  o p e r a t e d   b e i n g   d e p e n d e n t  

upon  the  n o m i n a l   c a p a c i t y   of  the   c a r t o n s .   Thus ,   w i t h   e a c h  

b e l l o w s   21  b e i n g   p r e - s e t   to  d e l i v e r   a  h a l f p i n t   at  e a c h  

r e c i p r o c a t i o n ,   a l l   f o u r   b e l l o w s   21  a re   o p e r a t e d   f o r  

c a r t o n s   wh ich   can  each   h o l d   one  q u a r t .   On  each   b e l l o w s   21  

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

in  i t s   u n i o n   23  i s   h e l d   c l o s e d   b y  i t s   s p r i n g   and  by  t h e  



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

a g a i n s t   the   a c t i o n   of  i t s   s p r i n g   so  t h a t   the   b e l l o v s  

21  can  draw  in  m i l k   from  an  e x p a n s i o n   d e v i c e   26  s h o u n  

in  F i g u r e s   8  and  9.  The  d e v i c e   26  is   c o n n e c t e d   to  t h e  

u p p e r   l i m b s   of  a l l   of  the  T - u n i o n s   23  by  way  of  i t s  

o u t l e t   27.  A  pump  ( n o t   shown)   c o n t i n u o u s l y   p u m p s  

l o n g - l i f e   m i l k   i n t o   the  d e v i c e   26  t h r o u g h   i t s  

i n l e t   28.  The  i n t e r i o r   of  the  d e v i c e   26  is  d i v i d e d  

i n t o   an  e x p a n s i o n   c h a m b e r   29  and  a  c o n s t a n t - p r e s s u r e  

c h a m b e r   30  by  an  a n n u l a r   b e l l o w s   31  and  a  r i g i d ,  

m o v a b l e ,   end  c l o s u r e   w a l l   32  t h e r e o f .   The  c h a m b e r  

30  i s   s e t   at  a  s u b s t a n t i a l l y   c o n s t a n t   p r e s s u r e   o w i n g  

to  t he   p r o v i s i o n   of  a  p r e s s u r e - r e g u l a t e d   a i r   s u p p l y  

to  t he   c h a m b e r   30  v i a   a  p o r t   33  in  a  r e m o v a b l e   end  w a l l  

34  of  the   d e v i c e   26.  T h e r e   e x t e n d s   t h r o u g h   the  w a l l  

34  in  a  f l u i d - t i g h t   m a n n e r   a  rod  35  w h i c h   is  f i x e d  

at  one  end  to  the   p l a t e ' 3 2 .   The  rod  35  c a r r i e s   a b u t m e n t  

f l a n g e s   36  w h i c h   l i m i t   the   d e g r e e   of  m o v e m e n t   of  t h e  

w a l l   32  r e l a t i v e   to  the  w a l l   34.  The  rod   35  a l s o   c a r -  

r i e s   a  p o i n t e r   37  wh ich   moves  o v e r   a  s c a l e   38  to  i n d i -  

c a t e   t he   p o s i t i o n   of  the   w a l l   32  in  t he   d e v i c e   2 6 .  

In  use   of  the   m a c h i n e ,   when  the  i n s t a n t a n e o u s   r a t e   o f  

d e l i v e r y   of  the   pump  to  the   i n l e t   28  e x c e e d s   the  r a t e  

of  d r a w i n g   of  the  mi lk   i n t o   the   b e l l o w s   21  v i a   t h e  

o u t l e t   27,  the   w a l l   32  is  moved  by  t h e   p r e s s u r e   of  t h e  

m i l k   to  the   r i g h t   in  F i g u r e   9  a g a i n s t   t h e   a c t i o n   o f  

the   a i r   p r e s s u r e   in  the   c h a m b e r   30,  so  t h a t   the   e x p a n -  
s i o n   d e v i c e   26  a c t s   t e m p o r a r i l y   as  a  r e s e r v o i r   u n t i l   t h e  

r a t e   of  d r a w i n g   of  the   m i l k   i n t o   the   b e l l o w s   21 

e x c e e d s   the   r a t e   of  d e l i v e r y   by  the   pump,  in  which   c a s e  

the   p l a t e   32  moves  to  the  l e f t   in  F i g u r e   9  u n d e r - t h e  

a c t i o n   of  the   a i r   p r e s s u r e   in  the   c h a m b e r   30.  I t   w i l l  

t h u s   be  a p p r e c i a t e d   t h a t ,   at  l e a s t   b e t w e e n   the  pump 
( n o t   shown)   and  the   o u t l e t   v a l v e s   in  t he   n o z z l e s   2 5 ,  

the   f i l l i n g   s y s t e m   is  a l w a y s   a b s o l u t e l y   f u l l   of  l o n g -  

l i f e   m i l k ,   so  t h a t   t h e r e   a re   no  v o i d s   or  a i r   s p a c e s ,  

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

to  t he   m i l k .   A n o t h e r   a d v a n t a g e   of  t h e   p r e s e n t   f i l l i n g  



s y s t e m   is   t h a t   a l l   of  the   i n t e r n a l   s u r f a c e   a r e a   of  t h e  

s y s t e m   wh ich   in  use  is  in  c o n t a c t   w i t h   the  l o n g - l i f e  

mi lk   can  i t s e l f   e a s i l y   be  s t e r i l i s e d   by  s i m p l y   p a s s i n g  

a  ve ry   ho t   l i q u i d ,   c h e m i c a l   c l e a n i n g   f l u i d   or  s t e a m  

t h r o u g h   the  f i l l i n g   s y s t e m ,   so  t h a t   a l l   of  t h a t   i n t e r n a l  

s u r f a c e   a r e a   comes  i n t o   c o n t a c t   w i t h   the   ve ry   hot   l i q u i d ,  

the  f l u i d ,   or  the   s t e a m .  

R e f e r r i n g   to  F i g u r e   10,  a  c a r t o n   C  is   s h o w n  

b e i n g   f i l l e d   f rom  one  of  the  n o z z l e s   25.  I t   w i l l   b e  

n o t e d   t h a t ,   in  t h i s   m o d i f i e d   manne r   of  f i l l i n g ,   t h e  

c a r t o n   C  is  in  a  p o s i t i o n   i n c l i n e d   to  the  v e r t i c a l ,  

so  t h a t   the   m i l k   f l o w i n g   from  the  n o z z l e   25  f a l l s  

down  on to   an  i n t e r n a l   f a c e   o f .  t h e   c a r t o n   C  which   f a c e  

is   i n c l i n e d   t o  t h e   v e r t i c a l   and  is   d i r e c t l y   be low  t h e  

n o z z l e   25.  C o m p a r e d   to  a  c o n v e n t i o n a l   a r r a n g e m e n t  

in  which   a  n o z z l e   p o u r s   m i l k   down  i n t o   a  c a r t o n   a r r a n g e d  

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

be low  the  n o z z l e   and  t h u s   the   m i l k   l e a v i n g   the  n o z z l e  

v i r t u a l l y   a l w a y s   p o u r s   d i r e c t l y   o n t o   a  body  of  mi lk   i n  

the  c a r t o n ,   the   a r r a n g e m e n t   shown  in  F i g u r e   10  has  t h e  

a d v a n t a g e   of  m i n i m i s i n g   the  p r o d u c t i o n   of  foam  on  t h e  

top  of  the   m i l k .   In  the  p r e s e n t   c a s e ,   the   c a r t o n s   C 

move  a l o n g   the   p a t h   P  in  u p r i g h t   p o s i t i o n s ,   e x c e p t   i n  

the   r e g i o n   of  the   f i l l i n g   d e v i c e   9,  where   t h e y   are   in  a 

t i l t e d   c o n d i t i o n .   I t   w i l l   b e  a p p r e c i a t e d   t h a t   m o v e m e n t  

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

c o n d i t i o n   and  t h e n   back   to  i t s   u p r i g h t   c o n d i t i o n   can  b e  

p r o d u c e d   in  v a r i o u s   ways ,   p a r t i c u l a r l y   by  s u i t a b l e  

d e s i g n  o f   t he   c h a i n s   5  a n d / o r   the   g u i d e   s t r i p s   f o r  

the  c a r t o n s .  

The  m a c h i n e   1  a l s o   i n c l u d e s   a u t o m a t i c a l l y  

c o n t r o l l e d   means   for   c l e a n i n g   the  i n t e r n a l   s u r f a c e   o f  

the  a s e p t i c   c h a m b e r   6,  t h i s   means  c o n s i s t i n g   of  s p r a y  

n o z z l e s   41  d i s t r i b u t e d   c e n t r a l l y   a l o n g   the   l e n g t h   o f  

the  c h a m b e r .   These   n o z z l e s   s e r v e   to  s u p p l y   a  c l e a n i n g  

f l u i d ,   e . g .  a   ho t   d e t e r g e n t   s o l u t i o n   or  s t e a m ,   to  t h e  

i n t e r i o r   of  the   c h a m b e r   6  in  such   a  manner   t h a t   t h e  

whole  of  the   i n t e r i o r   of  the   c h a m b e r   6  r e c e i v e s   t h e  



c l e a n i n g   f l u i d ,   wh ich   can  t h e n   be  d r a i n e d   o f f   t h r o u g h  

a  d r a i n   ( n o t   s h o w n ) .  

The  m a c h i n e   1,  p a r t i c u l a r l y   the   a s e p t i c  

c h a m b e r   6  and  the   a s s o c i a t e d   m a c h i n e   p a r t s ,   such   as  t h e  

i t e m s   5  to  11,  a re   so  d e s i g n e d   t h a t   the   o n l y   n o n - a s e p t i c  

m a t t e r   d e l i b e r a t e l y   i n t r o d u c e d   i n t o   the   c h a m b e r   6  is   t h e  

p r e f o r m e d   c a r t o n s   C. 

The  e n t r y   3'  w h e r e   the   empty   c a r t o n s   e n t e r  

t h e a s e p t i c   c h a m b e r   6  and  the   e x i t   6'  '   where   the   f i l -  

l ed   c a r t o n s   l e a v e   the  a s e p t i c   c h a m b e r   can  be  s e a l e d   o f f  

o u t s i d e   the   c h a m b e r   6  by  r e s p e c t i v e   a i r   c u r t a i n s   o f  

a s e p t i c   a i r   at  h i g h e r - p r e s s u r e .   Thus  the  l o w e r - p r e s s u r e  

a s e p t i c   a i r   i n s i d e   the   c h a m b e r   6  is   p r e v e n t e d   f r o m  

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

t u b e s   81  and  82  s e e n   in  F i g u r e s   4  and  3,  r e s p e c t i v e l y .  

The  a s e p t i c   a i r   for   the   c u r t a i n s   i s   t a k e n   from  a 

s e p a r a t e   s t e r i l e   a i r   f i l t e r   g i v i n g   h i g h e r   p r e s s u r e   t h a n  

the   main   s t e r i l e   a i r   f i l t e r   fo r   the   c h a m b e r   6  i t s e l f .  



1.  An  a s e p t i c   packaging  method,  compr i s ing   i n t r o d u c i n g  

c o n t a i n e r s   (C)  i n to   an  a s e p t i c   chamber  (6)  of  an  a s e p t i c  

packaging  machine  (1)  of  e l onga t e   form;  conveying  sa id   c o n t a i n e r s  

(C)  along  a  path  (P)  in  said  chamber  (6);  s t e r i l i z i n g   t h e  

i n t e r i o r s   of  sa id   c o n t a i n e r s   (C)  to  render  said  i n t e r i o r s   a s e p t i c ,  

feeding  an  a s e p t i c   p roduc t   into  said  c o n t a i n e r s   (C)  and  s e a l i n g l y  

c los ing   said  c o n t a i n e r s   (C),  a l l   while  said  c o n t a i n e r s   (C)  are  on 

said  path  (P);   c h a r a c t e r i s e d   in  tha t   said  path  (P)  i n c l u d e s   b o t h  

and  advance  leg  and  a  r e t u r n   leg  each  ex tend ing   along  the  machine 

(1)  and  in  t h a t   sa id   s t e r l i z i n g   occurs  over  at  l e a s t   a  major  p o r t i o n  

of  the  l eng th   of  sa id   advance  l e g .  

2.  A  method  accord ing   to  claim  1,  wherein  said  s t e r i l i -  

zing  compr i ses   i r r a d i a t i n g   said  i n t e r i o r s   with  u l t r a - v i o l e t  r a d i a t i o n ,  

and  c h a r a c t e r i s e d   in  t ha t   said  s t e r l i z i n g   i nc ludes   s p r a y i n g   s a i d  

i n t e r i o r s   with  hydrogen  p e r o x i d e .  

3.  A  method  accord ing   to  claim  2,  c h a r a c t e r i s e d   in  t h a t  

said  s p r a y i n g   is  performed  in  the  region  of  the  beg inn ing   of  s a i d  

advance  l e g .  

4.  A  method  accord ing   to  claim  3,  wherein  sa id   c o n -  

t a i n e r s   (C)  are  c a r t o n s   (C),  c h a r a c t e r i s e d   in  tha t   sa id   s p r a y i n g  

is  performed  at  a  top  p r e - b r e a k i n g   s t a t i o n   (7)  on  said  path  ( P ) .  

5.  An  a s e p t i c   packaging  machine  of  e l o n g a t e   form,  c o m p r i -  

sing  an  a s e p t i c   chamber  (6);  i n t r o d u c i n g   means  (3)  a r r anged   to  i n t r o -  

duce  c o n t a i n e r s   (C)  in to   said  chamber  (6);  conveying  means  (5)  a r r a n g e d  

to  convey  sa id   conveyors   (C)  along  a  path  (P)  in  said  chamber  ( 6 ) ;  

s t e r i l i z i n g   means  ( 7 ' , 8 )   a r ranged  to  render  a s e p t i c   the  i n t e r i o r s   o f  

said  c o n t a i n e r s   (C)  while  said  c o n t a i n e r s   (C)  are  on  sa id   path  ( P ) ;  

feeding  means  (9)  a r r anged   to  feed  an  a s e p t i c   p roduc t   into  said  c o n -  

t a i n e r s   (C)  while   said  c o n t a i n e r s   (C)  are  o n  s a i d   path  (P)  downst ream 

of  said  s t e r l i z i n g   means  ( 7 ' , 8 ) ;   and  s e a l i n g   means  (11)  a r ranged  s e a l -  

ingly  to  c lose   sa id   c o n t a i n e r s   (C)  while  said  c o n t a i n e r s   (C)  are  on 

said  path  (P)  downstream  of  said  feeding  means  (9);  c h a r a c t e r i s e d  

in  tha t   said  path  (P)  i n c l u d e s   both  an  advance  leg  and 



a  r e t u r n   l e g   e a c h   e x t e n d i n g   a l o n g   the   m a c h i n e   (1)  a n d  

t h a t   s a i d   s t e i i l i z i n g   means   ( 7 ' , 8 )   e x t e n d s   o v e r   a  s e c -  

t i o n   of  s a i d   p a t h   (8)  f o r m i n g   at  l e a s t   a  m a j o r   p o r t i o n  

of  the   l e n g t h   of  s a i d   a d v a n c e   l e g .  

6.  A  m a c h i n e   a c c o r d i n g   to  c l a i m   5,  w h e r e i n  

s a i d   s t e r i l i z i n g   means   ( 7 ' , 8 )   c o m p r i s e s   u l t r a - v i o l e t  

r a d i a t i n g   means   ( 8 ) ,   c h a r a c t e r i s e d   in  t h a t   s a i d   s t e r i l i -  

z i n g   means   ( 7 ' , 8 )   i n c l u d e s   s p r a y i n g   n o z z l e   means  ( 7 ' )  

fo r   s p r a y i n g   s a i d   i n t e r i o r s   w i t h   h y d r o g e n   p e r o x i d e .  

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

in  t h a t   s a i d   s p r a y i n g   n o z z l e   means   ( 7 1 )   i s   s i t u a t e d   i n  

the   r e g i o n   of  t he   b e g i n n i n g   of  s a i d   a d v a n c e   l e g .  

8.  A  m a c h i n e   a c c o r d i n g   to  c l a i m   7,  and  f u r t h e r  

c o m p r i s i n g   a  top  p r e - b r e a k i n g   means   (7)   s i t u a t e d   i n  

s a i d   r e g i o n   f o r   p r e - b r e a k i n g   top   c l o s u r e s   of  s a i d  

c o n t a i n e r s   ( C ) ,   c h a r a c t e r i s e d   in  t h a t   s a i d   s p r a y i n g  

n o z z l e   means   ( 7 ' )   i s   c a r r i e d   by  the   top   p r e - b r e a k i n g  

means   ( 7 ) .  

9.  P a c k a g i n g   a p p a r a t u s   i n c l u d i n g   f e e d i n g   m e a n s  

(9)  a r r a n g e d   to  f e e d   a  f l u i d   p r o d u c t   i n t o   c o n t a i n e r s  

( C ) ,   s a i d   f e e d i n g   means   (9)  c o m p r i s i n g   d u c t i n g   ( 2 3 - 2 5 ) - ,  

a  r e c i p r o c a t o r y   pump  (21)   c o m m u n i c a t i n g   w i t h   s a i d   d u c t i n g  

( 2 3 - 2 5 )   f o r   p u m p i n g   the   p r o d u c t ,   an  o u t l e t   v a l v e   in  s a i d  

d u c t i n g   ( 2 3 - 2 5 )   a r r a n g e d   to  open  to  a l l o w   the  p r o d u c t   t o  

f low  f rom  the   pump  (21)   d u r i n g   t h e   p r e s s u r e   s t r o k e  

t h e r e o f ,   and  an  i n l e t   v a l v e   in  s a i d   d u c t i n g   ( 2 3 - 2 5 )  

a r r a n g e d   to  open   to  a l l o w   the   p r o d u c t  t o   f l ow  to  t h e  

pump  ( 2 1 )   d u r i n g   the   s u c t i o n   s t r o k e   t h e r e o f ,   c h a r a c t e r i s e d  

in  t h a t   t he   r e c i p r o c a t o r y   pump  ( 2 1 )   is   a  b e l l o w s   ( 2 1 ) .  

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,  a n d  f u r t h e r  

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

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

c h a m b e r   ( 2 9 )   by  way  of  wh ich   s a i d   p u m p i n g   d e v i c e  

c o m m u n i c a t e s   w i t h   s a i d   i n l e t   v a l v e   and  the   v o l u m e  

of  w h i c h   v a r i e s   in  d e p e n d e n c e   on  t h e   d i f f e r e n c e   b e t w e e n  

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

c h a r a c t e r i s e d   in  t h a t   s a i d   e x p a n s i o n   c h a m b e r   (29)   has   a  
f l e x i b l e   w a l l   p a r t   (31)   w h e r e b y   s a i d   v o l u m e   v a r i e s   a s  



s a i d   f l e x i b l e   w a l l   p a r t   (31)   and  s u p p l y   means   ( 3 3 )  

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

p r e s s u r e   c h a m b e r   (30)   to  m a i n t a i n   a  s u b s t a n t i a l l y  

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

18.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   15,  16,  or  1 7 ,  

c h a r a c t e r i s e d   in  t h a t   i n d i c a t i n g   means   (37)   i s   c o n n e c -  

t e d   to  s a i d   f l e x i b l e   w a l l   p a r t   ( 3 1 )   and  a r r a n g e d   t o  

i n d i c a t e   t he   p o s i t i o n   t h e r e o f .  

19.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   15,  1 6 ,  

17,  or  18,   c h a r a c t e r i s e d   in  t h a t   s a i d   f l e x i b l e   w a l l  

p a r t   ( 3 1 )   c o m p r i s e s   an  a n n u l a r   b e l l o w s   (31)   s e a l i n g l y  

c o n n e c t i n g   a  m o v a b l e   w a l l   p a r t   ( 3 2 )   to  a  f i x e d   w a l l  

p a r t   of  s a i d   e x p a n s i o n   c h a m b e r   ( 2 9 ) .  

20.  An  a s e p t i c   p a c k a g i n g   m e t h o d ,   c o m p r i s i n g  

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

o p e n - t o p p e d   c a r t o n s   (C) ;   s t e r l i z i n g   the   i n t e r i o r s   o f  

t he   c a r t o n s   (C)  to  r e n d e r   s a i d   i n t e r i o r s   a s e p t i c   w h i l e  

the   c a r t o n s   (C)  a re   in  the   c h a m b e r   ( 6 ) ;   f e e d i n g   a n  

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

(C)  a r e   in  the   c h a m b e r   ( 6 ) ;   t o p - s e a l i n g   the  c a r t o n s  

(C)  w h i l e   t he   c a r t o n s   (C)  a re   in  t he   c h a m b e r   ( 6 ) ;  

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

(C)  f rom  the   c h a m b e r   ( 6 ) ;   c h a r a c t e r i s e d   in  t h a t   t h e  

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

t he   c h a m b e r   (6)  is   the   p r e - f o r m e d ,   o p e n - t o p p e d  

c a r t o n s   ( C ) .  

21.   A  m e t h o d   a c c o r d i n g   to  c l a i m   20,  c h a r a c t e r i s e d .  

in  t h a t   a  s t r e a m   of  a s e p t i c   a i r   i s   p a s s e d   t h r o u g h   s a i d  

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

and  s a i d   t o p - s e a l i n g .  

22.   A  m e t h o d   a c c o r d i n g   to  c l a i m   20  or  2 1 ,  

c h a r a c t e r i s e d   in  t h a t   a s e p t i c   a i r   c u r t a i n   means   a r e  

f o r m e d   a c r o s s   c a r t o n   e n t r y   and  e x i t   means   ( 3 ' ,   6")   o f  

s a i d   c h a m b e r   ( 6 ) .  

23.   A s e p t i c   p a c k a g i n g   a p p a r a t u s ,   c o m p r i s i n g   a n  

a s e p t i c  c h a m b e r   ( 6 ) ;   i n t r o d u c i n g   and  r e m o v i n g   m e a n s  

(3 ,   31,   6")   a r r a n g e d   to  i n t r o d u c e   p r e - f o r m e d ,   o p e n -  



a f o r e s a i d .  

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

sed  in  t h a t   f o r c e - a p p l y i n g   means   ( 3 0 , 3 3 )   i s   a r r a n g e d  

to  a p p l y   to  s a i d   f l e x i b l e   w a l l   p a r t   (31)   a  f o r c e  

wh ich   i s   of  a  s u b s t a n t i a l l y   c o n s t a n t   v a l u e .  

12.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   11,  c h a r a c t e r -  

i s e d   in  t h a t   s a i d   f o r c e - a p p l y i n g   means  ( 3 0 ,   33)  c o m p r i s e s  

a  c o n s t a n t - p r e s s u r e   c h a m b e r   (30 )   and  s u p p l y   m e a n s  

(33)   a r r a n g e d   to  s u p p l y   a  p r e s s u r e   f l u i d   to  s a i d  

c o n s t a n t - p r e s s u r e   c h a m b e r   (30 )   to  m a i n t a i n   a  s u b -  

s t a n t i a l l y   c o n s t a n t   p r e s s u r e   t h e r e i n .  

13.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   10,  11  or  1 2 ,  

c h a r a c t e r i s e d   in  t h a t   i n d i c a t i n g   means  (37 )   is   c o n n e c -  

ted   to  s a i d   f l e x i b l e   w a l l   p a r t   (31)   and  a r r a n g e d  

to  i n d i c a t e   t he   p o s i t i o n   t h e r e o f .  

14.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   10,  11,  12  o r  

13,  c h a r a c t e r i s e d   in  t h a t   s a i d   f l e x i b l e   w a l l   p a r t   ( 3 1 )  

is  an  a n n u l a r   b e l l o w s   (31 )   s e a l i n g l y   c o n n e c t i n g   a 

m o v a b l e   w a l l   p a r t   (32)   to  a  f i x e d   w a l l   p a r t   of  s a i d  

e x p a n s i o n   c h a m b e r   ( 2 9 ) .  

15.  A p p a r a t u s   c o m p r i s i n g   a  d o s a g i n g   d e v i c e  

( 2 1 - 2 5 )   a r r a n g e d   to  d e l i v e r   a  l i q u i d   p r o d u c t   in  p r e -  
d e t e r m i n e d   i n d i v i d u a l   d o s e s ,   a  p u m p i n g   d e v i c e   a r r a n g e d  

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

and  an  e x p a n s i o n   c h a m b e r   (29 )   by  way  of  w h i c h   s a i d  

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

( 2 1 - 2 5 )   and  w h e r e o f   the   v o l u m e   v a r i e s   in  d e p e n d e n c e  

on  the   d i f f e r e n c e   b e t w e e n   the   r a t e s   of  f l o w   of  s a i d  

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

t h a t   s a i d   e x p a n s i o n   c h a m b e r   ( 2 9 )   has  a  f l e x i b l e   w a l l  

p a r t   ( 31 )   w h e r e b y   s a i d   v o l u m e   v a r i e s   as  a f o r e s a i d .   to 

16.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   15,  c h a r a c t e r i -  

sed  in  t h a t   p r e s s u r e - a p p l y i n g   means   (30 ,   33)  i s   a r r a n g e d  

to  a p p l y   to  s a i d   f l e x i b l e   w a l l   p a r t   (31)   a  p r e s s u r e  

wh ich   i s   of  a  s u b s t a n t i a l l y   c o n s t a n t   v a l u e .  

17.  -   A p p a r a t u s   a c c o r d i n g   to  c l a i m   16,  c h a r a c t e r i -  

sed  in  t h a t   s a i d   p r e s s u r e - a p p l y i n g   means  ( 3 0 ,   3 3 )  

c o m p r i s e s   a  c o n s t a n t - p r e s s u r e   c h a m b e r   (30 )   b o u n d e d   by  



t o p p e d   c a r t o n s   (C)  i n t o   s a i d   c h a m b e r   (6)  and  to  r e m o v e  

a s e p t i c   p r o d u c t - c o n t a i n i n g   c a r t o n s   (C)  t h e r e f r o m ;  

s t e r i l i z i n g   means   ( 7 ' ,   8)  a r r a n g e d   to  r e n d e r   a s e p t i c  

the  i n t e r i o r s   of  the   o p e n - t o p p e d   c a r t o n s   (C)  w h i l e  

the  c a r t o n s   (C)  a re   in  the   c h a m b e r   ( 6 ) ;   f e e d i n g   m e a n s  

(9)  a r r a n g e d   to  f e ed   an  a s e p t i c   p r o d u c t   i n t o   t h e  

o p e n - t o p p e d   c a r t o n s   (C)  w h i l e   the   c a r t o n s   (C)  a re   i n  

the  c h a m b e r   ( 6 ) ;   and  t o p - s e a l i n g   means  (11)   a r r a n g e d  

to  s e a l   the   t o p s   of  the  c a r t o n s   (C)  w h i l e   the   c a r t o n s   ( C )  

are  in  the  c h a m b e r   ( 6 ) ,   c h a r a c t e r i s e d   in  t h a t   the  a p p a r a -  

tus   (1)  is   such   t h a t ,   in  use   of  the  a p p a r a t u s   ( 1 ) ,  

the  on ly   n o n - a s e p t i c   m a t t e r   d e l i b e r a t e l y   i n t r o d u c e d   i n t o  

the  c h a m b e r   (6)  is   the   p r e - f o r m e d ,   o p e n - t o p p e d   c a r t o n s  

( C ) .  

24.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   23,  c h a r a c t e r i s e d  

in  t h a t   means  ( 1 3 ,   1 3 ' )   i s   a r r a n g e d   to  pa s s   a  s t r e a m   o f  

a s e p t i c   a i r   t h r o u g h   s a i d   c h a m b e r   (6)  in  the  d i r e c t i o n  

from  s a i d   f e e d i n g   means  (9)  t o w a r d s   a  c a r t o n   e n t r y   ( 3 ' )  

of  s a i d   c h a m b e r   ( 6 ) .  

25.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   23  or  24,  c h a r a c -  

t e r i s e d   in  t h a t   means   ( 81 ,   82)  is   a r r a n g e d   to  p r o d u c e  

a s e p t i c   a i r   c u r t a i n   means   a c r o s s   c a r t o n   e n t r y   and  e x i t  

means  ( 3 ' ,   6")  of  s a i d   c h a m b e r   ( 6 ) .  

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

of  an  a s e p t i c   c h a m b e r   of  an  a s e p t i c   p a c k a g i n g   m a c h i n e ,  

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

(6)  from  d i s p e n s i n g   means  (41)   which   c o m m u n i c a t e s   w i t h  

the  i n t e r i o r   of  s a i d   c h a m b e r   ( 6 ) ,   c h a r a c t e r i s e d   in  t h a t  

s a i d   d i s p e n s i n g   means  (41)   f o r m s   p a r t   of  s a i d   m a c h i n e  

( 1 ) .  

27.  A  m e t h o d   a c c o r d i n g   to  c l a i m   26,  c h a r a c t e r i s e d  

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

28.  An  a s e p t i c   p a c k a g i n g   m a c h i n e ,   c o m p r i s i n g   an  

a s e p t i c   c h a m b e r   ( 6 ) ,   c h a r a c t e r i s e d   in  t h a t   s a i d   m a c h i n e  

(1)  i n c l u d e s   d i s p e n s i n g   means   (41)   c o m m u n i c a t i n g   w i t h   t h e  

- i n t e r i o r   of  s a i d   c h a m b e r   (6)  and  a r r a n g e d   to  s u p p l y  

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

i n t e r n a l   s u r f a c e   of  s a i d   c h a m b e r   ( 6 ) .  



29.  An  a s e p t i c   p a c k a g i n g   m a c h i n e ,   i n c l u d i n g   a n  

a s e p t i c   c h a m b e r   (6)  h a v i n g   an  o p e n i n g   ( 3 ' ,   6 " ) i n   a  w a l l  

t h e r e o f ,   c h a r a c t e r i s e d   in  t h a t   means   ( 8 1 ,   82)  is   a r r a n -  

ged  to  p r o d u c e   an  a s e p t i c   a i r   c u r t a i n   a c r o s s   s a i d  

o p e n i n g   ( 3 ' ,   b  "  ) .  

30.  A  m e t h o d   of  f i l l i n g   a  c o n t a i n e r   w i t h   a 

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

in  a  t i l t e d   c o n d i t i o n   in  wh ich   an  i n t e r n a l   f a c e   t h e r e o f  

is   i n c l i n e d   to  the   v e r t i c a l   and  d i r e c t l y   below  an  o u t -  

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

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

a u t o m a t i c .  

31.  A p p a r a t u s   fo r   f i l l i n g   a  c o n t a i n e r   w i t h  

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

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

the  c o n t a i n e r   in  a  t i l t e d   c o n d i t i o n   in  w h i c h   an  i n t e r n a l  

f a c e   t h e r e o f   i s   i n c l i n e d   to  the   v e r t i c a l   and  d i r e c t l y  

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

is   a u t o m a t i c a l l y   c o n t r o l l e d .  

32.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   31,  c h a r a c -  

t e r i s e d   in  t h a t i t   i s  p a r t o f  a p a c k a g i n g   m a c h i n e   ( 1 ) .  
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