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@  Manufacture  of  small  containers  of  carbonated  liquids. 
  A  method  of  bottling  or  canning  in  a  small  (i.e. 
one-portion)  non-valved  bottle  or  can  a  liquid  which  is 
required  to  have  foaming  properties  comprising  the  steps  of 
filling  the  bottle  or  can  substantially  to  the  brim  with  the 
liquid,  then  adding  a  quantity  of  liquid  nitrogen,  then 
optionally  directing  a  flow  of  gaseous  nitrogen  or  gaseous 
carbon  dioxide  across  the  surface  of  the  contents  of  the 
bottle  or  can  and  then  immediately  sealing  the  bottle  or  can. 



T h i s   i n v e n t i o n   r e l a t e s   to  t h e   m a n u f a c t u r e   of   s m a l l  

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

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

r e l a t i o n   to  s m a l l   ( i . e .   s i n g l e   p o r t i o n )   c o n t a i n e r s   o f  

b e e r   and  o t h e r   c a r b o n a t e d   b e v e r a g e s .   Such  c o n t a i n e r s  

may  be  in  t h e   fo rm  of   r i n g - p u l l   c a n s ,   or  b o t t l e s   w i t h  

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

w i t h   a d d i t i o n a l   gas   a f t e r   t h e   c o n t a i n e r   has   b e e n  

c l o s e d .  

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

a p p e a l   of  m o s t   b e e r s   and  of   some  o t h e r   c a r b o n a t e d  

b e v e r a g e s   and  o t h e r   c a r b o n a t e d   l i q u i d s .   The  m o s t  

i m p o r t a n t   m e a n s   by  w h i c h   foam  i s   p r o d u c e d   by  any  o f  

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

s u p e r - s a t u r a t e d   s o l u t i o n .   S u p e r - s a t u r a t i o n   a r i s e s   w h e n  

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

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

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

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

t u r b u l e n t   f l o w ,   by  n u c l e a t i o n   on  s o l i d   s u r f a c e s   o r  

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

In  t h e   c a s e   of   b e e r s   and   o t h e r   c a r b o n a t e d  

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

r e s t s   on  t o p   o f   t h e   b e v e r a g e   in   t h e   d r i n k i n g - g l a s s   ( o r  

o t h e r   d r i n k i n g   c o n t a i n e r ) .   More  b u b b l e s   a r e   r e l e a s e d ,  

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

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

v a r i e t y   of   s e n s o r y   i m p r e s s i o n s   i n c l u d i n g   v i s c o s i t y .   As  

t he   b e v e r a g e   i s   t i p p e d   f rom  t h e   g l a s s ,   foam  c l i n g s   t o  

i t s   w a l l s ,   g i v i n g   an  a t t r a c t i v e   p a t t e r n   known  a s  

' l a c i n g ' .  

The  v o l u m e ,   s t a b i l i t y ,   b u l k   v i s c o s i t y   and  l a c i n g  

of   foam  a r e   g o v e r n e d   by  a  n u m b e r   of   f a c t o r s ,   i m p o r t a n t  

among  w h i c h   a r e   t h e   c o n t e n t   of   s o l u t e s   in   t h e   a q u e o u s  



p h a s e   and  t h e   s i z e - d i s t r i b u t i o n   of   gas   b u b b l e s .   I n  

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

a d s o r b e d   a t   t he   g a s / l i q u i d   i n t e r f a c e   t e n d   to  p r o d u c e  

t he   m o s t   s t a b l e   and  v i s c o u s   f o a m s ;   m o r e o v e r   t h e   f i n e  

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

m a n n e r   t h a t   i s   p l e a s i n g   to   t h e   e y e .  

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

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

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

b e e r   b a r r e l s .   They   i n c l u d e   ( a )   o r i f i c e s ,   ( b )  

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

t u r b u l e n c e   and  ( c )   f i n e   j e t s   w h i c h   e n t r a i n   a m b i e n t   a i r  

by  t h e   V e n t u r i   e f f e c t .   A i r   i s   h i g h l y   e f f e c t i v e   i n  

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

i n t e r f a c i a l   t e n s i o n   of   n i t r o g e n   or   o x y g e n   i s  

c o n s i d e r a b l y   l e s s   t h a n   t h a t   o f   c a r b o n   d i o x i d e .   T h e  

e f f i c i e n c y   o f   a i r   in   p r o d u c i n g   foam  can  be  i m p r o v e d   b y  

f i r s t   d i s s o l v i n g   i t   u n d e r   p r e s s u r e   in   t h e   l i q u i d .   T h u s  

i t   i s   known  t h a t   s u p e r i o r   f o a m s   a r e   f o r m e d   on  b e e r  

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

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

c o n t a i n e r s .   T h i s   i s   u n d e s i r a b l e ,   h o w e v e r ,   b e c a u s e  

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

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

( d e s c r i b e d   in   d e t a i l   by  TCN  C a r r o l l ,   p a g e   116  in  v o l u m e  

16  o f   t h e   T e c h n i c a l   Q u a r t e r l y   o f   t h e   M a s t e r   B r e w e r s '  

A s s o c i a t i o n   of   t h e   A m e r i c a s ,   1979)   i s   to   f o r c e   g a s e o u s  

n i t r o g e n   u n d e r   p r e s s u r e   i n t o   s o l u t i o n   in   t h e   b e e r ,  

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

s t o u t .   The  m a s s   of   n i t r o g e n   a c t u a l l y   r e q u i r e d   i n  

s o l u t i o n   i s   n o r m a l l y   l e s s   t h a n   o n e - h u n d r e d t h   of   t h e  

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

e x c e l l e n t   f o a m ,   d i s s o l v e d   n i t r o g e n   has   to  b e  

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

to   t h e   h e a d s p a c e   t h a t   i s   v a c a t e d   w i t h i n   t h e   c a s k   as  t h e  

b e v e r a g e   i s   d i s p e n s e d ;   o t h e r w i s e   t h e   n i t r o g e n   i n  



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

h e a d s p a c e   l e a v i n g   t h e   l i q u i d   d e p l e t e d   in  c o n t e n t   o f  

d i s s o l v e d   n i t r o g e n .   N i t r o g e n   i s   h o w e v e r   r e l a t i v e l y  

i n s o l u b l e   in  w a t e r ,   and  e q u i l i b r a t e s   b e t w e e n   t h e  

b e v e r a g e   and  the   s e a l e d   h e a d s p a c e   ( v a c u i t y )   a b o v e   i t ,  

t h e   v o l u m e   of  w h i c h   i s   c o m m o n l y   in  t h e   r a n g e   5% -   10% 

of  t h e   t o t a l   c o n t a i n e r   v o l u m e ,   so  t h a t   much  m o r e  

n i t r o g e n   i s   r e q u i r e d   t h a n   w i l l   a c t u a l l y   d i s s o l v e   in   t h e  

b e v e r a g e .   F u r t h e r m o r e ,   i f   n i t r o g e n   i s   d i s s o l v e d   in  t h e  

b e v e r a g e   in   a  r e s e r v o i r   b e f o r e   a  f i l l i n g   o p e r a t i o n  

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

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

n i t r o g e n   i s   r e m o v e d   by  ' g a s   w a s h i n g '   b e c a u s e   due  to  t h e  

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

in  t h e   l i q u i d ,   any  b u b b l e s   l i b e r a t e d   by  l i q u i d   m o v e m e n t  

e n t r a i n   n i t r o g e n   l e a v i n g   t h e   n i t r o g e n   c o n t e n t   of   t h e  

s o l u t i o n   d e p l e t e d .  

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

s a t i s f a c t o r y   way  of   i n c r e a s i n g   foam  f o r m a t i o n   o n  

c e r t a i n   b e e r s   and  o t h e r   c a r b o n a t e d   b e v e r a g e s   when  t h e y  

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

d e s i r a b l e   in  r e l a t i o n   to   b e e r   in   c a n s   b e c a u s e   i t   i s   a  

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

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

r e l a t i o n   to  b e e r s  o f   low  c a r b o n a t i o n ,   w h e t h e r   t h e   s m a l l  

c o n t a i n e r s   a r e  c a n s   or   b o t t l e s ,   b e c a u s e   some  c o n s u m e r s ,  

t h o u g h   t h e y   e n j o y   t h e   a p p e a r a n c e   of  f o a m ,   p r e f e r   t h e  

f l a v o u r s   of   ' f l a t t e r '   b e e r s   w h i c h   a r e   c a p a b l e   o f  

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

m o u t h .  

A c c o r d i n g   to  t h i s   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  

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

s m a l l   ( e . g .   o n e - p o r t i o n )   n o n - v a l v e d   can   or   b o t t l e ,   i n  

w h i c h   m e t h o d   t he   can  or  b o t t l e   i s   a l m o s t   f i l l e d   w i t h  

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

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



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

W h i l e   t h e   i n v e n t i o n   h a s   an  i m p o r t a n t   a p p l i c a t i o n  

in  r e l a t i o n   to  c a r b o n a t e d   b e v e r a g e s ,   i t   can  e q u a l l y  

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

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

S i n c e   t h e   c o n t e n t s   of   o n e - p o r t i o n   c o n t a i n e r s   o f  

b e v e r a g e s   a r e   i n t e n d e d   to   be  c o n s u m e d   e n t i r e l y ,   and  n o t  

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

v a l v e d   and  t h e r e   i s   no  r e q u i r e m e n t   f o r   t h e   b e v e r a g e   t o  

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

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

The  m a s s   o f   l i q u i d   n i t r o g e n   i n j e c t e d   p e r   c o n t a i n e r  

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

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

w i t h o u t   e x c e e d i n g   t h e   c o n t a i n e r ' s   b u r s t i n g   p r e s s u r e   a t  

any  t i m e   in   i t s   s u b s e q u e n t   h i s t o r y .   In  p r a c t i c e ,   i n  

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

be  s u r v i v a l   in   a  p a s t e u r i z e r   a t   a b o u t   6 0 ° C .  

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

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

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

f o r   f o a m i n g   p u r p o s e s .   D e p e n d i n g   on  t h e   s t r e n g t h   o f   t h e  

c o n t a i n e r   a n d ,   to   some  e x t e n t ,   on  t h e   n a t u r e   o f  

c o n t e n t s   o f   t h e   c o n t a i n e r   and   w h e t h e r   t h e   c o n t e n t s   a r e  

c a r b o n a t e d   q u a n t i t i e s   o f   up  to  1 . 1 4   gm  of   l i q u i d  

n i t r o g e n   p e r   l i t r e   o f   t h e   l i q u i d   in   t h e   c o n t a i n e r   h a v e  

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

p r o p e r t i e s .   Q u a n t i t i e s   of   .25  gm  l i q u i d   n i t r o g e n   h a v e  

g i v e n   e x c e l l e n t   r e s u l t s   in   t h e   c a s e   of   4 4 0 - m l  

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

h a l f   t h e   r a t e   j u s t   m e n t i o n e d .   Q u a n t i t i e s   of   .5  gm 

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

o c c a s i o n a l l y   c a u s e d   4 4 0 - m l   c a n s   to  b e c o m e   m i s - s h a p e n  

a n d / o r   to   l e a k   d u r i n g   a  s u b s e q u e n t   p a s t u r i z a t i o n  

p r o c e s s .  
In  one   e x a m p l e ,   a  b o t t l e   o f   b r i m f u l   c a p a c i t y  



4 0 0 m l ,   c o n t a i n i n g   380ml   of   l a g e r   b e e r ,   was  p a s s e d   a l o n g  

a  p o w e r e d   c o n v e y o r   b e l o w   a  c o n s t a n t   j e t   of   l i q u i d  

n i t r o g e n .   The  s i z e   of   t h e   j e t   and  t he   s p e e d   of   t h e  

c o n v e y o r   w e r e   s e l e c t e d   so  t h a t   0 . 2 5   g r a m m e s   of   l i q u i d  

n i t r o g e n   f e l l   i n t o   t h e   b e e r .   The  b o t t l e   w a s  

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

l a b o r a t o r y .   T h e r e   i t   was  s u b j e c t e d   to  a  s t a n d a r d  

p o u r i n g   t e s t   as  18°C ,   t h e   w h o l e   v o l u m e   b e i n g  

t r a n s f e r r e d   to  a  d r i n k i n g   g l a s s ,   s t e a d i l y ,   d u r i n g   7 

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

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

n i t r o g e n   i n j e c t i o n .   The  n i t r o g e n - t r e a t e d   b e e r   g a v e   a  

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

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

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

n o t .  

In  a  p a r t i c u l a r   e x a m p l e   a  s e a m l e s s   o n e - p i e c e  

a l u m i n i u m   can  of   4 4 0 - m l   c a p a c i t y   was  f i l l e d   up  t o  

a b o u t   3mm  ( 1 / 8   i n c h )   f r o m   t h e   b r i m   w i t h   l a g e r   b e e r .   0 . 2 5  

gm  l i q u i d   n i t r o g e n   in   t h e   f o rm  of  a  t h i n   j e t   was  a d d e d   t o  

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

d i r e c t e d   a c r o s s   t h e   s u r f a c e   of   t he   b e e r   and  t h e   can  w a s  

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

a p p l i c a t i o n   of  a  l i d   t h e r e t o .   The  s e a l e d   can  was  t h e n  

i n v e r t e d   and  the   c o n t e n t s   p a s t e u r i z e d   a t   6 0 ° C .   T h e  

w e i g h t   of   t h e   can  was  t h e n   c h e c k e d   to  e n s u r e   t h a t   t h e r e  

was  no  l e a k a g e   of  i t s   c o n t e n t s .   S u b s e q u e n t l y   t h e   can   w a s  

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

by  t he   T r u f o a m   t e s t   d e s c r i b e d   by  P  J  W i l c o n   and  A  P  M u n d y  

in  t he   J o u r n a l   of   t h e   I n s t i t u t e   of   B r e w i n g   1984  V o l .   9 0 ,  

page   385 .   The  t e s t   i n v o l v e s   p o u r i n g   a  s t a n d a r d   q u a n t i t y  

of   t he   b e e r   i n t o   a  s t a n d a r d   g l a s s   u n d e r   s t a n d a r d  

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

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

p h o t o e l e c t r i c   c e l l .   The  foam  on  t he   b e e r   f o r m s   a  b a r r i e r  

b e t w e e n   t h e   l i g h t   s o u r c e   and  the   c e l l .   When  t h e   f o a m  



c o l l a p s e s   e n o u g h   to  r e v e a l   some  of  t he   l i q u i d   s u r f a c e  

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

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

i n d i c a t e s   t h e   l i f e   o f   t h e   f o a m .  

In  one  s e r i e s   o f   t e s t s ,   two  s e t s   of  t h r e e   4 4 0 - m l  

c a n s   A,  B  a n d   C  of   a  p a r t i c u l a r   b e e r   we re   p r e p a r e d .  

Each  of   t h e   c a n s   A  was  a  c o n t r o l   s a m p l e   in  w h i c h  

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

b e e r   i m m e d i a t e l y   b e f o r e   t h e   can  was  s e a l e d ,   b u t   n o  

l i q u i d   n i t r o g e n   was  a d d e d   to   t h e   b e e r .   Cans  B  a n d   C 

w e r e   t r e a t e d   in  t h e   same  m a n n e r   b u t   0 . 2 5   gm  of   l i q u i d  

n i t r o g e n   was  a d d e d   to   t h e   b e e r   in   c a n s   B  a n d   0 . 5   gm  o f  

l i q u i d   n i t r o g e n   was  a d d e d   to   t h e   b e e r   in  c a n s   C  b e f o r e  

t h e   l i d s   w e r e   s e a l e d   on  t h e   c a n s .  

The  b e e r   in  t h e   two  c a n s   of   e a c h   s e t   was  s u b j e c t e d  

to  t h e   T r u f o a m   t e s t   and  t h e   r e s u l t s   we re   as  f o l l o w s :  

Cans   A  1)  1  m i n .   45  s e c .  

2)  1  m i n .   51  s e c .  

Cans   B  1)  3  m i n .   27  s e c .  

2)  3  m i n .   33  s e c .  

Cans   C  1)  8  m i n .   42  s e c .  

2)  8  m i n .   01  s e c .  

In  t h e   s e c o n d   s e r i e s   o f   t e s t s   c a r r i e d   o u t   in   t h e  

same  way  b u t   u s i n g   a  d i f f e r e n t   b e e r   t h e   r e s u l t s   w e r e   a s  

f o l l o w s :  

Cans  A  1)  2  m i n .   03  s e c .  

2)  2  m i n .   19  s e c .  

Cans   B  1)  6  m i n .   05  s e c .  

2)  6  m i n .   59  s e c .  

Cans  C  1)  14  m i n .   25  s e c .  

2)  14  m i n .   00  s e e .  

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

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

s m a l l   q u a n t i t y   of  l i q u i d   n i t r o g e n   to   t he   b e e r .  

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



F i g u r e s   1A  to  1E  of  the   a c c o m p a n y i n g   d r a w i n g s .  

In  t h e   p r o d u c t i o n   p r o c e s s ,   e m p t y   o n e - p i e c e  

a l u m i n i u m   c a n s   10  of   o n e - p o r t i o n   ( 4 4 0 - m l )   c a p a c i t y   a r e  

fed   a l o n g   a  c o n v e y o r   on  to  t he   t u r n t a b l e   11  of  a  r o t a r y  

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

f i l l s   t h e   c a n s   w i t h   b e e r   12  to  a  l e v e l   a b o u t   1 / 8 "   f r o m  

the   b r i m .   The  c a n s   of  b e e r   a r e   t h e n   t r a n s f e r r e d   to  a n  

o u t p u t   c o n v e y o r   11a  and  p a s s   u n d e r   a  n o z z l e   13  w h i c h   i s  

e m i t t i n g   a  c o n t i n u o u s   j e t   14  of   l i q u i d   n i t r o g e n ,   t h e  

f l o w   of  n i t r o g e n   b e i n g   a d j u s t e d   in   r e l a t i o n   to  t he   t i m e  

t a k e n   f o r   a  can   to  p a s s   u n d e r   t h e   n o z z l e   so  as  to  a d d  

t h e   r e q u i r e d   w e i g h t   of  l i q u i d   n i t r o g e n ,   e . g .   0 . 2 5   gm,  
to  t he   b e e r   in   t h e   c a n .   From  c o n v e y o r   11a ,   t h e   c a n s  

a r e   t r a n s f e r r e d   s e q u e n t i a l l y   to  t h e   t u r n t a b l e   11b  of  a  

s e a l i n g   m a c h i n e   in  w h i c h   g a s e o u s   n i t r o g e n   or  c a r b o n  

d i o x i d e   15  i s   t h e n   b l o w n   a c r o s s   t h e   s u r f a c e   of  t h e   b e e r  

and  a  l i d   16  i s   i m m e d i a t e l y   s e a l e d  o n   t h e   c a n .  

S u b s e q u e n t l y   t h e   c a n s   a r e   i n v e r t e d   and  p a s s e d   t h r o u g h  a  

p a s t e u r i z i n g   a p p a r a t u s .  

The  p r o c e s s   i s   e q u a l l y   a p p l i c a b l e   to   b o t t l e s   o f  

o n e - p o r t i o n   c a p a c i t y   c o n t a i n i n g   b e e r s   or  o t h e r  

c a r b o n a t e d   or   n o n - c a r b o n a t e d   l i q u i d s   w h i c h   a r e   r e q u i r e d  

to  h a v e   good   f o a m i n g   q u a l i t i e s .  



1.  A  m e t h o d   of   c a n n i n g   or  b o t t l i n g   a  l i q u i d   p r o d u c t  

in   a  s m a l l   n o n - v a l v e d   can   or  b o t t l e   c o m p r i s i n g   p l a c i n g  

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

can   or  b o t t l e   and  a d d i n g   to   t h e   l i q u i d   p r o d u c t   in   t h e  

can   or   b o t t l e   a  p r e d e t e r m i n e d   q u a n t i t y   of   l i q u i d  

n i t r o g e n ,   and   t h e n   s e a l i n g   t h e   can   or   b o t t l e .  

2.  A  m e t h o d   as   c l a i m e d   in   c l a i m   1,  f u r t h e r   c o m p r i s i n g  

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

c a r b o n   d i o x i d e   a c r o s s   t h e   l i q u i d   in   t h e   can   or  b o t t l e  

i m m e d i a t e l y   a f t e r   t h e   a d d i t i o n   o f   t h e   l i q u i d   n i t r o g e n  

and  i m m e d i a t e l y   b e f o r e   s e a l i n g   t h e   can   or  b o t t l e .  

3.  A  m e t h o d   as   c l a i m e d   in   c l a i m   1  or  c l a i m   2,  w h e r e i n  

t h e   q u a n t i t y   o f   l i q u i d   n i t r o g e n   a d d e d   i s   in  t h e   r a n g e  

up  to   1 . 1 4   gm  p e r   l i t r e   o f   t h e   l i q u i d   p r o d u c t .  

4.   A  m e t h o d   as  c l a i m e d   in   c l a i m   3,  w h e r e i n   t h e  

q u a n t i t y   o f   l i q u i d   n i t r o g e n   a d d e d   i s   a p p r o x i m a t e l y   0 . 5 7  

gm  p e r   l i t r e   o f   t h e   l i q u i d   p r o d u c t .  

5.  A  m e t h o d   as   c l a i m e d   in   any   one   o f   c l a i m s   1  to   4 ,  

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

6.   A  m e t h o d   as   c l a i m e d   in   any   one   o f   c l a i m s   1  to   5 ,  

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

7.  A  m e t h o d   as   c l a i m e d   in   any   one   o f   c l a i m s   1  to   6 ,  

w h e r e i n   t h e   l i q u i d   n i t r o g e n   i s   a d d e d   in   t h e   form  of   a  

t h i n   j e t .  

8.  A  m e t h o d   of   c a n n i n g   or   b o t t l i n g   a  l i q u i d   p r o d u c t  

in   a  s m a l l   c an   or   b o t t l e   w h i c h   m e t h o d   i s   s u b s t a n t i a l l y  

as  h e r e i n b e f o r e   d e s c r i b e d   w i t h   r e f e r e n c e   to  t h e  

a c c o m p a n y i n g   d r a w i n g s .  
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