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©  Beverage  dispenser. 
@  A  beverage  dispenser  particularly  adapted  for  use  in  the 
home  is  disclosed  which  dispenser  includes  a  source  of 
pressurizing  fluid,  a  diluent  tank,  dispensing  valves  and 
packages  of  concentrate  which  are  interchangeably  insert- 
able  in  the  valves.  The  flows  of  pressurizing  fluid  and  diluent 
are  conducted  through  a  manifold  which  is  integral  with  the 
dispensing  valves  and  the  diluent  tank  and  source  of 
pressurizing  fluid  both  being  provided  with  quick  disconnect 

couplings  to  permit  ease  of  removal  and  replacement,  the 
elements  of  the  dispenser  disposed  on  a  base  with  the 
diluent  tank  and  source  of  pressurizing  fluid  surrounded  by 
removable  covers  to  provide  an  attractive,  compact  and  low 
cost  dispensing  unit.  The  package  of  concentrate  are  of 
special  design  so  that  they  can  be  interchanged,  will  not  leak 
when  removed  from  the  machine,  and  will  open  in  response 
to  machine  movement. 



B a c k g r o u n d   of  t h e   I n v e n t i o n  

T h i s   i n v e n t i o n   r e l a t e s   to  d r i n k   d i s p e n s e r s   i n  g e n e r a l  

and  more   p a r t i c u l a r l y   to  a  d i s p e n s i n g   d e v i c e   f o r   m a k i n g  

c a r b o n a t e d   b e v e r a g e s   in  t he   home  and  to  c o n c e n t r a t e  

p a c k a g e s   f o r   use  t h e r e i n .  

C o n s u m e r s   t h r o u g h o u t   t he   w o r l d   c o n s u m e   l a r g e   q u a n t i t i e s  

of  c a r b o n a t e d   b e v e r a g e s .   T y p i c a l l y ,   c a r b o n a t e d   b e v e r a g e s  

w h i c h   a r e   c o n s u m e d   in  t he   home  a r e   s u p p l i e d   to  t h e  

c o n s u m e r   in  e i t h e r   c a n s   or  b o t t l e s .   T y p i c a l l y ,   c a n s  

a r e   s u p p l i e d   in  12  o u n c e   s i z e s   and  b o t t l e s   in  s i z e s   up  
to  two  l i t r e s .   A  c a r b o n a t e d   b e v e r a g e   is  made  up  o f  

c a r b o n a t e d   w a t e r   to  w h i c h   t h e r e   is  mixed   a  j u i c e   or  s y r u p .  

A  good   t a s t i n g   b e v e r a g e   r e q u i r e s   good  w a t e r ,   the   p r o p e r  
l e v e l   of  c a r b o n a t i o n   and  the   p r o p e r   p r o p o r t i o n s   b e t w e e n  

the   s y r u p   and  c a r b o n a t e d   w a t e r .   T h u s ,   in  t he   p r o d u c t i o n  

of  b o t t l e s   or  c a n s   of  c a r b o n a t e d   b e v e r a g e s   u n d e r   f a c t o r y  
c o n d i t i o n s   t he   e q u i p m e n t   used   i n c l u d e s   a  c a r b o n a t o r   f o r  

c a r b o n a t i n g   t he   w a t e r ,   a  c o n c e n t r a t e ,   i . e . ,   a  j u i c e   o r  

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

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

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

to  be  c a r b o n a t e d .   C a r b o n a t i o n   is  c a r r i e d   o u t   by  b r i n g i n g  

c a r b o n   d i o x i d e   and  w a t e r   i n t o   c o n t a c t   w i t h   e a c h   o t h e r   i n  

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

w a t e r .   T y p i c a l l y   the   w a t e r   is  o v e r   c a r b o n a t e d   s i n c e   i n  

the   s t e p   of  d i s p e n s i n g   i n t o   the  b o t t l e s   or  c a n s ,   a  



c e r t a i n   a m o u n t   is  l o s t .   S y s t e m s   can  be  o p e r a t e d   in  w h i c h  

t h e   w a t e r   and  s y r u p   a r e   m i x e d   p r i o r   to  or  a f t e r  

c a r b o n a t i o n .  

In  a d d i t i o n   to  b o t t l e d   and  c a n n e d   c a r b o n a t e d   b e v e r a g e s ,  

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

and  a t   s o d a   f o u n t a i n s   and  t h e   l i k e .   The  d e v i c e s   u s e d  

f o r   s u c h   d i s p e n s i n g   a r e   known  as  p o s t   mix  d i s p e n s e r s ,  

and  i n c l u d e   t he   same  b a s i c   e l e m e n t s   as  one  f i n d s   in  a  

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

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

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

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

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

a  g l a s s   or  c u p .   T y p i c a l l y ,   m i x i n g   of  t he   c o n c e n t r a t e  

and  w a t e r   is  c a r r i e d   o u t   a t   t h e   t a p .  

I t   i s   f e l t   t h a t   t h e r e   i s   a  n e e d   f o r   d o m e s t i c e   v e r s i o n s   o f  

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

p u r c h a s e d   in  c a n s ,   f o r   e x a m p l e ,   e a c h   t i m e   a  can  is  u s e d  

t h e   c o n t e n t s   of  the   w h o l e   can   mus t   be  c o n s u m e d .   Any  o f  

t h e   b e v e r a g e   l e f t   o v e r   f o r   any  p e r i o d   of  t i m e   w i l l   l o s e  

i t s   c a r b o n a t i o n .   L a r g e   r e c l o s a b l e   c o n t a i n e r s   to  s o m e  

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

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

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

c a r b o n a t i o n .   T h u s ,   t h e   a b i l i t y   to  in  e f f e c t   m a k e  

c a r b o n a t e d   b e v e r a g e s   in  t h e   q u a n t i t i e s   n e e d e d   in  the   home 

w o u l d   be  g r e a t   a d v a n t a g e .   H o w e v e r ,   f o r   an  i n - h o m e  

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

U n t i l   r e c e n t l y ,   t h e r e   has   b e e n   v e r y   l i t t l e   a t t e n t i o n  

g i v e n   to   i n - h o m e   c a r b o n a t e d   b e v e r a g e   d i s p e n s e r s ,   a n d  
in  t h e   i n - h o m e   b e v e r a g e   d i s p e n s e r s   w h i c h   have   b e e n  

p r o p o s e d ,   c o n c e n t r a t e   and  c a r b o n a t e d   w a t e r   g e n e r a l l y   a r e  
m i x e d   in  r a t i o s   l e f t   to  t h e   j u d g e m e n t   of  the   u s e r .   T h u s  



s o m e o n e   m a k i n g   a  d r i n k   would   have   to  j u d g e   how  much  s y r u p  

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

and  t h e n   add  c a r b o n a t e d   w a t e r   or  v i c e   v e r s a .   O b v i o u s l y ,  

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

P o s s i b l y ,   b e c a u s e   of  d i f f i c u l t i e s   in  u s i n g   t h i s   t ype   o f  

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

n o t   b e c o m e   as  p o p u l a r   as  i t   is  f e l t   t h e y   c o u l d .  

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

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

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

b e v e r a g e s   a r e   a l s o   made  by  m i x i n g   a  c o n c e n t r a t e   w i t h   a  

d i l u e n t   and  t h e   p r e s e n t   i n v e n t i o n   can  be  a p p l i e d   to  t h e  

d i s p e n s i n g   of  s u c h   b e v e r a g e s .  

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  a  s y s t e m   in  which   t h e  

c o n c e n t r a t e   f o r   the   d i s p e n s e r   is  s u p p l i e d   in  p a c k a g e s   s o  

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

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

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

v o l u m e   b a s i s   w i l l   p r o v i d e   many  more  d r i n k s   t h a n   b o t t l e s   o r  

c a n s   c o n t a i n i n g   the   same  v o l u m e   of  c a r b o n a t e d   b e v e r a g e .   T h e  

c o n s u m e r   t h e r e f o r e   d o e s   no t   have   to  t r a n s p o r t   l a r g e  

q u a n t i t i e s   of  w a t e r   f rom  s t o r e   to  home,   w h i c h   of  c o u r s e   is  a  
c o n s i d e r a b l e   s a v i n g .   As  a l l u d e d   to  a b o v e   many  f a c t o r s  

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

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

b u t   a r e   no t   l i m i t e d   t o ,   the   s i z e   of  the   d i s p e n s e r ,   the   c o s t  

of  p r o d u c i n g   a  d r i n k   f rom  the  d i s p e n s e r ,   as  c o m p a r e d   w i t h  

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

or   d r u g   s t o r e ,   the   n u m b e r   of  f l a v o u r s   of  d r i n k   wh ich   can  b e  

d i s p e n s e d   f rom  the   m a c h i n e ,   the   e a s e   w i t h   w h i c h   c o n c e n t a t e  

p a c k a g e s   can  be  r e m o v e d   and  r e p l a c e d ,   the   p r e v e n t i o n   o f  

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

the   b e v e r a g e   in  a  c o n t i n u o u s   m a n n e r ,   the   d e s i g n i n g   of  t h e  

s y s t e m   so  t h a t   c e r t a i n   s a n i t o r y   c o n d i t i o n s   a r e   me t ,   and  t h e  

k e e p i n g   to  a  min imum  c l e a n i n g   of  the   d e v i c e   to  keep   i t   in  a  

s a n i t o r y   c o n d i t i o n .  



I t   is  p e r h a p s   b e c a u s e   of  t he   many  d i f f i c u l t i e s   which   f a c e  

i n - h o m e   d i s p e n s e r s ,   t h a t   t h e y   have   no t   been   more  w i d e l y  

u s e d .   The  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  s y s t e m   fo r   i n - h o m e  

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

or   g o e s   a  l ong   way  to  o v e r c o m i n g ,   a l l   of  the   a f o r e s a i d  

d i f f i c u l t i e s .  

The  s y s t e m   f i r s t l y   p r o v i d e s   a  p a c k a g e   fo r   the   c o n c e n t r a t e   t o  

be  u s e d   in  the   d i s p e n s e r ,   and  s e c o n d l y   a  d i s p e n s e r   fo r   u s e  

w i t h   t h e   s a i d   p a c k a g e .  

A  g e n e r a l   o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   is  to  p r o v i d e   a n  

e c o n o m i c a l ,   e f f i c i e n t   d i s p e n s i n g   s y s t e m   ( p a c k a g e s   a n d  

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

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

F u r t h e r m o r e ,   by  the   use   of  s u c h   d i s p e n s e r   and  p a c k a g e s ,  

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

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

r o o t b e e r ,   e t c . ,   in  an  e f f i c i e n t   m a n n e r ,   w h o u l d   be  p o s s i b l e .  

In  a d d i t i o n ,   such   a  d i s p e n s e r   s h o u l d   a l s o   be  a d a p t a b l e   t o  

d i s p e n s i n g   s t i l l   b e v e r a g e s   s u c h   as  f r u i t   d r i n k s   or  j u i c e s ,  

and  h o t   in  a d d i t i o n   to  c o l d   b e v e r a g e s .   A l t h o u g h   r e f e r e n c e  

h a s   b e e n   made  h e r e i n   to  i n - h o m e   use  of  the   d i s p e n s e r   t h e  

d i s p e n s e r   and  p a c k a g e s   a c c o r d i n g   to  t he   i n v e n t i o n   can  b e  

u s e d   a n y w h e r e ,   w h e r e   p o s t   mix  d i s p e n s i n g   of  b e v e r a g e s   i s  

r e q u i r e d ,   s u c h   as  in  r e s t a u r a n t s ,   b a r s   soda   f o u n t a i n s ,   e t c .  

Summary  of   t h e   I n v e n t i o n  

In  a c c o r d a n c e   w i t h   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  

p a c k a g e   f o r   use   in  a  b e v e r a g e   d i s p e n s e r   c o m p r i s i n g :  

a  body   f o r   c o n t a i n i n g   a  q u a n t i t y   of  c o n c e n t r a t e   to  b e  

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

a  cap   c l o s i n g   the   top   of  t he   b o d y ;  

a  s e a l   r e g i o n   d e f i n e d   by  a  f i r s t   s e a l   e l e m e n t   on  the  top  o f  
t h e   b o d y ;   and  a  s e c o n d   s e a l   e l e m e n t   on  the   cap  w h i c h  

s e a l i n g l y   e n g a g e s   the   s a i d   f i r s t   s e a l   e l e m e n t   to  p r e v e n t   i n  



use  the   c o n c e n t r a t e   f rom  p a s s i n g   the   s e a l   r e g i o n ;  

m e a n s   f o r   m o u n t i n g   the   cap   on  the   body  f o r   m o v e m e n t   r e l a t i v e  

to  t he   body   to  e n a b l e   t he   f i r s t   and  s e c o n d   s e a l   e l e m e n t s   t o  

be  r e l a t i v e l y   d i s p l a c e d   to  p e r m i t   t he   l i q u i d   to  f l o w   p a s t  

t h e   s e a l   r e g i o n   when  the   p a c k a g e   is  in  i n v e r t e d  

c o n d i t i o n , a n d   means   in  t he   cap  f o r   e n a b l i n g   f l u i d  

c o m m u n i c a t i o n   b e t w e e n   t he   i n t e r i o r   of  the   p a c k a g e   and  a  

s o u r c e   of  p r o p e l l a n t   gas   or  a t m o s p h e r e ,   to  d r i v e   t h e  

c o n c e n t r a t e   or   e n a b l e   f l o w   of  c o n c e n t r a t e   o u t   of  a p e r t u r e  

m e a n s   s u b s e q u e n t l y   f o r m e d   in  or  p r o v i d e d   in  t h e   cap  w h e n  

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

d i s p l a c e d .  

The  p a c k a g e   of  t he   i n v e n t i o n   t h e r e f o r e   p r o v i d e s   an  e x c e l l e n t  

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

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

and  s u p p l y   of  w a t e r   at   i t s   p l a c e   of  use  i t   is  no t   n e c e s s a r y  
to  t r a n s p o r t   l a r g e   q u a n t i t i t e s   of  w a t e r   as  b e t w e e n   the   s t o r e  

or   s u p e r m a r k e t   and  t h e   p l a c e   of  use  of  the   c o n c e n t r a t e ,  

t y p i c a l l y   in  a  d o m e s t i c   d w e l l i n g .  

The  p a c k a g e   is  p r e f e r a b l y   d e s i g n e d   so  t h a t   no  c o n c e n t r a t e  
w i l l   f l o w   or  d r i p   t h e r e f r o m   when  the   p a c k a g e   is  l i f t e d   f r o m  

the   d i s p e n s e r ,   and  to  t h i s   e n d ,   t h e   means   w h e r e b y   t h e  

f l u i d   c o m m u n i c a t i o n   can  be  e s t a b l i s h e d   may  c o m p r i s e   a  

f l e x i b l e   s p l i t   s e a l ,   a c t i n g   as  a  o n e - w a y   v a l v e ,   wh ich   i s  

o p e n e d   o n l y   when  the   p a c k a g e   is  in  p l a c e   on  the   d i s p e n s e r  

by  means   of  a  s u i t a b l e   p r o j e c t i n g   member   of  the   d i s p e n s e r ,  

and  c l o s e d   a u t o m a t i c a l l y   when  the   c o n t a i n e r   is  r e m o v e d   f r o m  

the   d i s p e n s e r  

P r e f e r a b l y ,   o u t - f l o w   of  c o n c e n t r a t e   from  the   c o n t a i n e r   i s  

f rom  an  a p e r t u r e ,   e i t h e r   p r o v i d e d   by  the   u s e r   or  p r o v i d e d  

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

body  of  t he   p a c k a g e   a re   r e l a t i v e l y   d i s p l a c e d   to  p e r m i t   f l o w  

of  c o n c e n t r a t e   p a s t   the   s e a l   r e g i o n   and  ou t   of  the   o u t l e t  

a p e r t u r e .   By  p r o v i d i n g   the   o u t l e t   a p e r t u r e   in  the   c a p ,   t h e  

p a c k a g e   can  be  a r r a n g e d   so  t h a t   the   c o n c e n t r a t e   w h i c h   f l o w s  

t h e r e f r o m   is  c a u g h t   d i r e c t l y   in  the   v e s s e l   f rom  w h i c h   t h e  



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

a d v a n t a g e ,   as  t h e r e   w i l l   be  no  d i l u t e   b e v e r a g e   i n  

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

d i s p e n s e r   w i l l   be  much  r e d u c e d .  

The  i n v e n t i o n   a l s o   p r o v i d e s   t he   c o m b i n a t i o n   of  a  p a c k a g e   a s  

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

of   t h e   i n v e n t i o n   t h e r e   is   p r o v i d e d   t h e   c o m b i n a t i o n   of  a  

d i s p e n s e r   f o r   d i s p e n s i n g   b e v e r a g e s   and  a  d i s p o s a b l e   p a c k a g e  

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

p a c k a g e   c o m p r i s i n g :  

a  b o d y   c o n t a i n i n g   a  q u a n t i t y   of  c o n c e n t a t e   to  be  d i s p e n s e d  

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

a  c a p   c l o s i n g   the   t op   of  t he   b o d y ;  

a  s e a l   r e g i o n   d e f i n e d   by  a  f i r s t   s e a l   e l e m e n t   on  the  top  o f  

t h e   b o d y ; a n d   a  s e c o n d   s e a l   e l e m e n t   on  t he   cap  w h i c h  

s e a l i n g l y   e n g a g e s   t he   s a i d   f i r s t   s e a l   e l e m e n t   to  p r e v e n t   t h e  

c o n c e n t r a t e   f rom  p a s s i n g   t he   s e a l   r e g i o n ;  

m e a n s   m o u n t i n g   the   cap   on  the   body  f o r   m o v e m e n t   r e l a t i v e   t o  

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

r e l a t i v e l y   d i s p l a c e d   to  p e r m i t   the   l i q u i d   to  f low  p a s t   t h e  

s e a l   r e g i o n ,   when  the   p a c k a g e   is  in  i n v e r t e d   c o n d i t i o n ;  

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

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

or   a t m o s p h e r e ,   to  d r i v e   the   c o n c e n t r a t e   or  e n a b l e   f low  o f  

t h e   c o n c e n t r a t e   o u t   of  a p e r t u r e   means   s u b s e q u e n t l y   fo rmed   i n  

or   p r o v i d e d   in  the   cap  when  the   f i r s t   and  s e c o n d   e l e m e n t s  

a r e   r e l a t i v e l y   d i s p l a c e d ;  

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

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



cap   r e l a t i v e   to  t he   b o d y ,   to  c a u s e   f l o w   of  c o n c e n t r a t e  

t h e r e f r o m   and  a t   t he   same  t i m e   e n a b l i n g   the   d i s p e n s i n g   o f  

d i l u e n t   f rom  s a i d   o u t l e t   w h e r e b y   the   d i l u e n t   a n d  

c o n c e n t r a t e   can   be  c a u g h t   in  a  d r i n k i n g   v e s s e l .  

F u r t h e r m o r e ,   a  n o v e l   form  of  d i s p e n s e r   is  p r o v i d e d   by  t h e  

p r e s e n t   i n v e n t i o n .   The  d i s p e n s e r   of  the   p r e s e n t   i n v e n t i o n  

when  f o r   d i s p e n s i n g   c a r b o n a t e d   d r i n k s   is  a d a p t e d   to  b e  

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

r e f i l l e d   w i t h   w a t e r ,   or  to  be  a  p l u m b e d   in  u n i t   to  w h i c h  

w a t e r   is  s u p p l i e d   f rom  the   w a t e r   m a i n s .   In  a d d i t i o n ,   t h e  

d i s p e n s e r   of  t he   p r e s e n t   i n v e n t i o n   can  o p t i o n a l l y   i n c l u d e  

a  c h i l l i n g   u n i t ,   or  a l t e r n a t i v e l y ,   may  be  c h i l l e d   u s i n g  

i c e   of  t h e   t y p e   of  c o o l a n t   known  as  " B l u e   I c e "   c o m m o n l y  

u s e d   or  in  c o o l e r   c h e s t s .   B e c a u s e   of  t he   f l e x i b i l i t y   o f  

t h e   d e s i g n   of  t he   d i s p e n s e r   of  t he   p r e s e n t   i n v e n t i o n   a  

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

p o c k e t b o o k s   of  v a r i o u s   c o n s u m e r s   is  t h u s   p o s s i b l e .  

The  d i s p e n s e r   of  t he   p r e s e n t   i n v e n t i o n   c o n t a i n s   a l l   of  t h e  

e l e m e n t s   n e c e s s a r y   in  a  c a r b o n a t e d   d r i n k   d i s p e n s e r  

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

c o n c e n t r a t e s   to  p e r m i t   d i s p e n s i n g   as  many  d i f f e r e n t   t y p e s  
of  d r i n k   as  d e s i r e d .   The  i l l u s t r a t e d   e m b o d i m e n t   has   t h e  

c a p a b i l i t y   of  c o n t a i n i n g   two  s e p a r a t e   c o n c e n t r a t e  

c o n t a i n e r s   a t   one  t i m e .   H o w e v e r ,   as  w i l l   be  e v i d e n t  

b e l o w ,   t he   e x c h a n g e   of  c o n t a i n e r s   is  p a r t i c u l a r l y   s i m p l e  

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

more   t h a n   two  d i f f e r e n t   t y p e s   of  d r i n k s   w i t h o u t   a  g r e a t  
d e a l   of  e f f o r t .   T h i s   is  a c c o m p l i s h e d   p r i m a r i l y   t h r o u g h  

t h e   use  of  t he   c o n t a i n e r   a s p e c t   of  the   p r e s e n t   i n v e n t i o n .  

As  n o t e d   a b o v e ,   the   d i s p e n s e r   of  the   p r e s e n t   i n v e n t i o n   c a n  
be  s e l f - s t a n d i n g   or  p l u g g e d   i n t o   w a t e r   l i n e s .   I t   i s  

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

c o n s u m e r s   at  t h i s   t ime   and  f o r   c o n v e n i e n c e   the  c a r b o n a t o r  



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

c a r b o n a t o r s   a r e   p o s s i b l e   f o r   use  w i t h   t he   p r e s e n t  

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

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

c a r b o n a t o r ,   one  in  w h i c h   p r e s s u r i z e d   c a r b o n   d i o x i d e   i s  

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

g a s   c o l l e c t i n g   in  a  head   s p a c e   a b o v e   t he   w a t e r ,   can  b e  

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

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

u n d e r   p r e s s u r e   to  t h e   d i f f u s e r   f rom  w h i c h   i t   b u b b l e s  

t h r o u g h   t h e   w a t e r .  

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

n e c e s s a r y   t h a t   s a f e t y   f e a t u r e s   be  p r o v i d e d   to  p r e v e n t  

d a n g e r   to  t he   u s e r   a t   t h e   t i m e   of  r e f i l l i n g   the   w a t e r  

c o n t a i n e r .   F u r t h e r m o r e ,   t h e   w a t e r   c o n t a i n e r   must   b e  

r e m o v e a b l e   f o r   s u c h   p u r p o s e s .  

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

i t s   r e m o v a l   and  r e f i l l i n g   in  a  s a f e   m a n n e r .   T h i s   i n c l u d e s  

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

t h e   c a r b o n a t o r   is  r e l e a s e d .   T h i s   is  a c c o m p l i s h e d   by  
d e s i g n i n g   the   t h r e a d s   by  w h i c h   the   l i d   is  s c r e w e d   to  t h e  

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

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

v a l v e   in  p l a c e   as  t he   c o v e r   is  s c r e w e d   on.   The  l a t c h   o f  

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

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

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

w h i c h   s e a l i n g   o c c u r s   b e t w e e n   the   c i r c u m f e r e n t i a l   p o r t i o n s  
of  t h e   c o n t a i n e r   and  the   cap  so  t h a t   i t   is  no t   n e c e s s a r y  
t h a t   t h e   cap   be  t u r n e d   a l l   t he   way  in  to  i n s u r e   p r e s s u r e  
t i g h t n e s s ,   and  if   by  some  means   the   l i d   is  r o t a t e d   u n d e r  

p r e s s u r e   t h e   s e a l   is  b r o k e n   b e f o r e   the   t h r e a d s   d i s e n g a g e  
and  t h e   p r e s s u r e   is  r e l e a s e d   t h r o u g h   the   t h r e a d s .  



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

c o n n e c t e d   to  a  s u p p l y   of  c a r b o n   d i o x i d e ,   m e a n s   mus t   a l s o  

be  p r o v i d e d   to  p e r m i t   such   c o n n e c t i o n   to  be  q u i c k l y   m a d e  

and  d i s c o n n e c t e d .   T h u s ,   t h e   d i s p e n s e r   of  the   p r e s e n t  

i n v e n t i o n   a l s o   i n c l u d e s   a  q u i c k   r e l e a s e   c o n n e c t i o n   f o r   t h e  

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

s h u t   o f f   t h e   c a r b o n   d i o x i d e   s u p p l y   as  the   c a r b o n a t o r   i s  

r e m o v e d   f rom  t h e   d i s p e n s e r   a n d ,   a t   t he   same  t i m e ,   t h e  

w a t e r   s u p p l y   f rom  the   c a r b o n a t o r   is  d i s c o n n e c t e d .   S i n c e  

i t   is  n e c e s s a r y   t h a t   when  the   c a r b o n a t o r   is  in  p l a c e   i t   b e  

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

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

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

p r o v i d e d .   The  h a n d l e   on  t h e   c a r b o n a t o r   is  a  f o l d i n g  

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

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

c a r b o n a t o r   in  p l a c e   a g a i n s t   c o n n e c t i n g   t he   b l o c k  

c o n t a i n i n g   c a r b o n   d i o x i d e   and  w a t e r   s u p p l y   p a r t s .   When 

t he   h a n d l e   is  e x t e n d e d   to  r e m o v e   t h e  c a r b o n a t o r   t he   p in   i s  

r e m o v e d   f rom  t he   b a s e   member  p e r m i t t i n g   the   c a r b o n a t o r   t o  

be  p u l l e d   a w a y .   In  a c c o r d a n c e   w i t h   an  a l t e r n a t i v e  

e m b o d i m e n t   of  t he   p r e s e n t   i n v e n t i o n   t he   c a r b o n a t o r   i s  

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

i n s u r i n g   p r o p e r   c o n t a c t   by  means   of  i t s   w e i g h t .  

As  n o t e d   a b o v e ,   c a r b o n   d i o x i d e   is  a b s o r b e d   in  w a t e r   b e t t e r  

when  t he   w a t e r   is  c h i l l e d .   Two  p o s s i b i l i t i e s   f o r   c h i l l i n g  

of  t h e   w a t e r   a r e   p r o v i d e d .   In  a c c o r d a n c e   w i t h   o n e  

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

w i t h   t h e   c a r b o n a t o r   r e s t i n g   on  an  a s s e m b l y   made  of  s u c h .  

As  an  a l t e r n a t i v e ,   the   c a r b o n a t o r   r e s t s   on  a  c o o l i n g  

c o n t a i n e r   w h i c h   may  c o n t a i n   a  c o o l a n t   c o m m o n l y   known  a s  

" B l u e   I c e " .   The  " B l u e   I ce "   c o n t a i n e r   may  be  p l a c e d   in  t h e  

f r e e z e r ,   f r o z e n   and  t h e n   i n s e r t e d   u n d e r   t he   c a r b o n a t o r .  

A d d i t i o n a l   c o o l i n g   may  be  o b t a i n e d   by  e i t h e r   p l a c i n g   t h e  

c a r b o n a t o r ,   w i t h   w a t e r   t h e r e i n   in  a  r e f r i g e r a t o r  

o v e r n i g h t ,   a n d / o r   the   p l a c i n g   of  i ce   w i t h i n   t h e  

c a r b o n a t o r .  



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

p r o v i d e d   w i t h   a  r e g u l a t o r .   W i t h i n   t he   s y s t e m ,   t w o  

s e p a r a t e   p r e s s u r e s   a r e   r e q u i r e d ,   a  h i g h e r   p r e s s u r e   f o r  

c a r b o n a t i n g   the   w a t e r   and  f o r   d r i v i n g   the   c a r b o n a t e d   w a t e r  

to   t h e   t a p ,   and  a  l o w e r   p r e s s u r e   f o r   p r e s s u r i z i n g   t h e  

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

r e q u i r e d .   F u r t h e r m o r e ,   t he   gas   a t   t he   v a r i o u s   p r e s s u r e  

and  t h e   c a r b o n a t e d   w a t e r   mus t   be  t r a n s f e r r e d   t h r o u g h o u t  

t h e   s y s t e m .   T y p i c a l l y ,   in  e x i s t i n g   d i s p e n s e r s ,   such   i s  

a c c o m p l i s h e d   by  t u b e s   and  h o s e s .   H o w e v e r ,   in  a c c o r d a n c e  

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

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

d i s t r i b u t i o n   of   m a t e r i a l s   u s i n g   a  s i n g l e   m a n i f o l d   b l o c k .  

O n l y   a  s i n g l e   t u b e   c o n n e c t i o n   b e t w e e n   t he   m a n i f o l d   b l o c k  

and  t h e   c a r b o n   d i o x i d e   c y l i n d e r   is  r e q u i r e d .   C a r b o n  

d i o x i d e   f r o m   t h e   c y l i n d e r   w h i c h   is  r e g u l a t e d   down  to  a  

p r e s s u r e   of  40  p s i   is  s u p p l i e d   to  t he   m a n i f o l d   w h i c h  

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

c a r b o n a t o r .   The  q u i c k   d i s c o n n e c t   c o u p l i n g   is  a  u n i t   b u i l t  

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

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

p r e s s u r e   of   40  p s i   down  to  5 p s i   f o r   use  in  p r e s s u r i z i n g  

t h e   c o n c e n t r a t e   c o n t a i n e r .   The  m a n i f o l d ,   t h r o u g h   t h e  

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

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

o u t l e t .  

A l t h o u g h   t h e   r o t a r y   v a l v e   used   f o r   d i s p e n s i n g   can  be  m a d e  

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

o b t a i n i n g   t h e r e f r o m   t he   c a r b o n a t e d   w a t e r   wh ich   i t   i s  

a d a p t e d   to  d i s p e n s e ,   and  the   low  p r e s s u r e   c a r b o n   d i o x i d e  

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

c o n t a i n e r ,   in  a c c o r d a n c e   w i t h   t he   p r e f e r r e d   e m b o d i m e n t ,  

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

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

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



c o n c e n t r a t e   is  no t   r e q u i r e d   to  f l o w   w i t h i n   t u b e s  a   l o w  

p r e s s u r e   of  5  p s i   is  a l l   t h a t   is  r e q u i r e d   fo r   p r e s s u r i z i n g  

t h e   c o n c e n t r a t e   c o n t a i n e r .  

The  t o t a l   u n i t   is  d i s p o s e d   on  a  b a s e   and  is  e n c l o s e d   by  a 

p l a s t i c   c o v e r   d e s i g n e d   to  a l l o w   e a s y   h e a t   e v a c u a t i o n .   I t  

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

i n e x p e n s i v e .  

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

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

b e v e r a g e s   and  a l s o   as  an  i n - h o m e   d i s p e n s i n g   u n i t ,   i t   i s  

n o t   l i m i t e d   to  such   f u n c t i o n s .   O b v i o u s l y ,   as  w i l l   b e c o m e  

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

a l s o   be  u sed   in  r e s t a u r a n t s ,   s o d a   f o u n t a i n s   and  the   l i k e .  

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

b e v e r a g e s   in  w h i c h   c a r b o n a t e d   w a t e r   is  m i x e d   w i t h   a  

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

c o n c e n t r a t e   or   t h e   l i k e ,   t h e   a p p a r a t u s   of  the   p r e s e n t  

i n v e n t i o n   may  a l s o   be  used   f o r   d i s p e n s i n g   s t i l l   b e v e r a g e s  

and  f o r   d i s p e n s i n g   ho t   b e v e r a g e s .   In  o t h e r   w o r d s ,   i t   i s  

g e n e r a l l y   a d a p t a b l e   to  d i s p e n s i n g   any  b e v e r a g e   in  wh ich   a  

c o n c e n t r a t e   is  m i x e d   w i t h   a  d i l u e n t .   The  d i l u e n t   need  n o t  

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

i t   w i l l .   As  a l l u d e d   to  t he   a b o v e ,   by  d i s p o s i n g   t h e  

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

d i s p o s i n g   the   p a c k a g e   a b o v e   t he   d i s p e n s i n g   v a l v e ,   t h e  

c o n c e n t r a t e   need   no t   t o u c h   any  p a r t   of  the   d i s p e n s i n g  

a p p a r a t u s .   What  t h i s   means   is  t h a t   d i l u t e   c o n c e n t r a t e  

w h i c h ,   p a r t i c u l a r l y   when  i t   is  s o m e t h i n g   l i k e   s y r u p ,   c a n  

r e s u l t   in  the   g r o w t h   of  m o l d ,   n e v e r   c o n t a c t s   the  m a c h i n e .  

T h i s   m a i n t a i n s   s a n i t a r y   c o n d i t i o n s .   F u r t h e r m o r e ,   t h e  

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

s t e r i l e   c o n d i t i o n   wh ich   may  be  of  p a r t i c u l a r   i m p o r t a n c e  

w i t h   r e s p e c t   to  some  t y p e s   of  ho t   and  s t i l l   d r i n k s .   I n  

o p e r a t i o n ,   when  p r e s s u r i z e d   by  a  p r e s s u r i z i n g   g a s ,   w h i c h  

c o u l d   be  an  i n e r t   gas  such  as  n i t r o g e n   w h e r e   c a r b o n a t i o n  



is  n o t   d e s i r e d ,   the   gas   may  be  used   to  m a i n t a i n   n e a r  
s t e r i l e   c o n d i t i o n s   and  to  m a i n t a i n   f l a v o u r   i n t e g r i t y   i n  

t h e   a p p a r a t u s   o v e r   p e r i o d s   of  t i m e .   In  such   a  c a s e ,   t h i s  

p r e s s u r i z e d   gas   w o u l d ,   of  c o u r s e ,   a l s o   p r e s s u r i z e   t h e  

w a t e r   s u p p l y .   In  o t h e r   w o r d s ,   t he   v a r i o u s   f e a t u r e s   of  t h e  

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

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

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

a d d i t i o n   to  c o l d   c a r b o n a t e d   b e v e r a g e s .   For  e x a m p l e ,   t h e  

q u i c k   d i s c o n n e c t   c o n n e c t i o n   of  the   w a t e r   s u p p l y ,   t h e  

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

p e r f o r m   t h e   same  f u n c t i o n s   and  g i v e   the   same  a d v a n t a g e s .  

B r i e f   D e s c r i p t i o n   of  t h e   D r a w i n g s  

F i g .   1  i s   a  b l o c k   d i a g r a m   of  t he   d i s p e n s i n g   s y s t e m   of  t h e  

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

F i g .   2a  is   a  f r o n t   p e r s p e c t i v e   v i ew   of  a  d i s p e n s e r  

a c c o r d i n g   to   t he   p r e s e n t   i n v e n t i o n .  

F i g .   2b  is   a  r e a r   p e r s p e c t i v e   v i ew   of  t he   d i s p e n s e r   o f  

F i g .   2 a .  

F i g .   3  i s   a  p l a n   v iew  of  t he   d i s p e n s e r   a c c o r d i n g   to  F i g s .  

2a  and   2 b .  

F i g .   4  i s   a  p l a n   v i ew  of  t he   v a l v e   of  F i g .   6  p a r t i a l l y   c u t  

away  s h o w i n g   the   v a l v e   i n t e g r a l   w i t h   a  m a n i f o l d .  

F i g .   5  is   a  s e c t i o n a l   e l e v a t i o n   v i ew   of  t he   p r e s s u r e  

r e d u c i n g   v a l v e   of  F i g .   4,  t he   s e c t i o n   b e i n g   t a k e n   on  l i n e  

5-5   in  F i g .   4 .  

F i g .   6  is   an  e x p l o d e d   p e r s p e c t i v e   v i ew  of  a  p r a c t i c a l  

e m b o d i m e n t   of  a  p a c k a g e   or  c o n t a i n e r   and  a  r o t a r y   v a l v e  

a c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n .  



F i g s .   6a ,   6b  and  6c  a r e   d i a g r a m m a t i c   p r e s e n t a t i o n s  

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

F i g .   6 .  

F i g .   7  is  a  s e c t i o n   a l o n g   the   l i n e s   7-7  of  F i g .   4 .  

F i g .   8  is  a  s e c t i o n   a l o n g   the   l i n e s   8-8  of  F i g .   4 .  

F i g .   9  is  a  s e c t i o n   a l o n e   the   l i n e s   9-9  of  F i g .   4 

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

F i g .   10  is  a  s e c t i o n   a l o n g   the   l i n e s   1 0 - 1 0   of  F i g .   4 

s h o w i n g   t h e   v a l v e   of  F i g s .   4  and  6  in  the   d i s p e n s i n g  

c o n d i t i o n .  

F i g .   10a  is  a  s e c t i o n   a l o n g   the   l i n e s   1 1 - 1 1   of  F i g .   4 

i l l u s t r a t i n g   the   camming   a c t i o n   w i t h i n   the   c o n t a i n e r .  

F i g .   10b  is  an  u n f o l d e d   v i ew   of  the   camming   s l o t   of  F i g .  

1 0 a .  

F i g s .   11  and  12  r e s p e c t i v e l y   show  two  a l t e r n a t i v e ,  
m o d i f i e d   a r r a n g e m e n t s   of  the   c o n t a i n e r   a r r a n g e m e n t s .  

F i g .   13  shows  a  f u r t h e r   m o d i f i e d   form  of  the   c o n t a i n e r  

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

F i g .   14  shows  a  f u r t h e r   e m b o d i m e n t   of  t he   p a c k a g e  
i n v e n t i o n .  

F i g .   15  shows   the   a r r a n g e m e n t   of  F i g .   14  when  in  the   o p e n  
c o n d i t i o n .  

F i g .   16  is  a  s e c t i o n a l   e l e v a t i o n   of  a  p a c k a g e   a c c o r d i n g   t o  

a n o t h e r   e m b o d i m e n t   of  the   i n v e n t i o n .  

F i g .   17  is  a  s e c t i o n a l   e l e v a t i o n   of  the   p a c k a g e   shown  i n  

F i g .   16,  bu t   in  the   d i s p e n s i n g   c o n d i t i o n .  



F i g .   18  is  a  s e c t i o n a l   e l e v a t i o n   of  a  p a c k a g e   a c c o r d i n g  t o  

y e t   a n o t h e r   e m b o d i m e n t   of  t he   p a c k a g e   i n v e n t i o n .  

F i g .   19  is   a  c r o s s   s e c t i o n a l   v i ew   t h r o u g h   an  a l t e r n a t e  

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

r o t a t a b l e   p a r t s   e a c h   c o n t a i n i n g   an  o p e n i n g   w h i c h   can  b e  

a l i g n e d .  

F i g .   20  i s   a  c r o s s   s e c t i o n   t h r o u g h   the   v i ew   of  F i g .   1 9 .  

F i g .   21  is   a  s i m i l a r   c r o s s   s e c t i o n a l   v i e w   of  a n o t h e r  

e m b o d i m e n t   in  w h i c h   two  h o l e s   a r e   l i n e d   up  to  o p e n   a  v a l v e  

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

F i g .   22  is   a  c r o s s   s e c t i o n   t h r o u g h   t he   e m b o d i m e n t   of  F i g .  

2 1 .  

F i g .   23  i s   a  c r o s s   s e c t i o n a l   v i e w   of  an  e m b o d i m e n t   of  t h e  

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

b o t t l e   and  cap   in  w h i c h   r o t a t i o n   w i t h o u t   o p e n i n g   i s  

a c c o m p l i s h e d   by  means   of  a  s l o t t e d   r o t a t i n g   p a r t   in  t h e  

d i s p e n s i n g   v a l v e .  

F i g .   24  i s   an  u n f o l d e d   v i ew  of  t he   i n s i d e   of  t he   r o t a t i n g  
v a l v e   p a r t   shown  in  F i g .   23,  s h o w i n g   the   s h a p e   of  t h e  

s l o t .  

F i g s .   2 5 a - c   a r e   c r o s s   s e c t i o n a l   v i e w s   t h r o u g h   the   r o t a t i n g  

p a r t   and  cap   of  F i g .   23  s h o w i n g   the   o p e r a t i o n   of  t h i s  

e m b o d i m e n t   of  t he   i n v e n t i o n .  

F i g .   26  is   an  e x p l o d e d   p e r s p e c t i v e   v i ew   of  the   d i s p e n s e r  

s h o w i n g   t he   c a r b o n a t o r   s e c t i o n .  

F i g .   27  is   a  s e c t i o n a l   e l e v a t i o n   v i ew   of  t he   c a r b o n a t o r   o f  

F i g .   1 9 .  

F i g .   28  i s   a  s e c t i o n a l   e l e v a t i o n   v i ew  of  a  t h e r m o e l e c t r i c  



c o o l i n g   a r r a n g e m e n t   f o r   the   c a r b o n a t o r .  

F i g .   29  is  a  s c h e m a t i c   d i a g r a m   of  the   c o o l i n g   s y s t e m   o f  

F i g .   2 3 .  

F i g .   30  is   a  s e c t i o n a l   e l e v a t i o n   v i e w   of  the   c a r b o n a t o r  

l i d   of  F i g .   1 9 .  

F i g s .   3 1 a - d   a r e   v i e w s   of  an  a l t e r n a t i v e   e m b o d i m m e n t   of  a  

c l o s u r e   f o r   t he   c a r b o n a t o r   l i d .  

F i g .   32  i s   a  p e r s p e c t i v e   v i ew   of  an  e m b o d i m e n t   of  t h e  

v a l v e   a d a p t e d   as  a  s i n k   d i s p e n s e r .  

D e t a i l e d   D e s c r i p t i o n   of  t h e   I n v e n t i o n  

The  p r e s e n t   i n v e n t i o n   w i l l   be  d e s c r i b e d   in  d e t a i l   i n  

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

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

a s p e c t s   of  the   p r e s e n t   i n v e n t i o n   a r e   a l s o   u s e f u l   in  o t h e r  

e n v i r o n m e n t s ,   such   as  in  r e s t a u r a n t s ,   s o d a   f o u n t a i n s ,   e t c .  

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

c a r b o n a t e d   d r i n k s ,   the   d i s p e n s e r   of  t he   p r e s e n t   i n v e n t i o n  

can   a l s o   be  used   f o r   m a k i n g   s t i l l   d r i n k s ,   f o r   e x a m p l e ,   f o r  

m i x i n g   a  f r u i t   j u i c e   c o n c e n t r a t e   w i t h   w a t e r   to  make  a  

j u i c e ,   and  a l s o   f o r   m a k i n g   ho t   d r i n k s   by  m i x i n g   ho t   w a t e r  

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

T h u s ,   F i g .   1  is  a  g e n e r a l i z e d   b l o c k   d i a g r a m   of  a  s y s t e m  

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

w a t e r   s o u r c e   11.  In  more  g e n e r a l   t e r m s ,   t h i s   is  a  s o u r c e  
of  d i l u e n t   w h i c h   is  l a t e r   m i x e d   w i t h   a  c o n c e n t r a t e .  

A l t h o u g h   i t   w i l l ,   in  most   c a s e s ,   be  w a t e r ,   o t h e r   d i l u e n t s  

m i g h t   be  u s e d .   Shown  in  c o n n e c t i o n   w i t h   the   w a t e r   s o u r c e  
is   an  i n l e t   13.  The  i n l e t   13  may  be  an  i n l e t   wh ich   i s  

p l u m b e d   i n t o   t he   p l u m b i n g   of  t he   l o c a t i o n   where   t h e  



d i s p e n s e r   is  u sed   or  may  s i m p l y   be  an  o p e n i n g   in  the  w a t e r  

t a n k   w h i c h   p e r m i t s   r e f i l l i n g .   The  w a t e r   from  the  w a t e r  

s o u r c e   is  shown  p a s s i n g   t h r o u g h   a  h e a t   e x c h a n g e r   15.  S h o w n  

a s s o c i a t e d   w i t h   t h e   h e a t   e x c h a n g e r   15  i s   a  c o o l i n g   u n i t   17  

and  a  h e a t i n g   u n i t   18.  C o o l i n g   can  be  s u p p l i e d   to  t h e  

h e a t   e x c h a n g e r   15  by  o p e n i n g   a  v a l v e   19  and  h e a t i n g   o r  

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

or   w a t e r   t a n k   11.   In  g e n e r a l   t e r m s ,   t he   h e a t   e x c h a n g e r   15 

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

m e a n s   f o r   a d j u s t i n g   t he   t e m p e r a t u r e   of  t h e   d i l u e n t .   At  t h e  

o u t l e t   of  t h e   h e a t   e x c h a n g e r   15  is   a  c a r b o n a t o r   2 3 .  

C a r b o n a t o r   23  i s   s u p p l i e d   w i t h   c a r b o n   d i o x i d e   f rom  a  t a n k  

25  t h r o u g h   a  r e d u c i n g   v a l v e   26,  a  l i n e   27,  a  m a n i f o l d   29 

When  t h e   c a r b o n a t o r   is  in  u s e ,   c a r b o n a t e d   w a t e r   i s  

s u p p l i e d   o v e r   l i n e   33  to  t he   m a n i f o l d   29.  The  m a n i f o l d   29 

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

35  and  36  in  a c c o r d a n c e   w i t h   t he   p r e s e n t   i n v e n t i o n .   S t i l l  

w a t e r   is   a p p l i e d   o v e r  a   l i n e   34  to   a  m i x i n g   v a l v e   31  w h i c h  

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

l i n e   33  and  p e r m i t s   s u p p l y i n g   to  d i s p e n s i n g   v a l v e   36  a n y  
d e s i r e d   p r o p o r t i o n s   or  m i x t u r e   of  s t i l l   a n d / o r   c a r b o n a t e d  

w a t e r .   A l s o   l o c a t e d   a t   t he   d i s p e n s i n g   v a l v e s   35  and  36  a r e  
c o n t a i n e r s   37  f i l l e d   w i t h   a  c o n c e n t r a t e   wh ich   is  to  b e  

m i x e d   w i t h   t he   d i l u e n t .   As  w i l l   be  more   f u l l y   d e s c r i b e d ,  
t h e   m e t e r i n g   v a l v e   f o r   c o n c e n t r a t e   is  in  t he   c o n t a i n e r   37 

and  i s   c o u p l e d   to  and  c o o p e r a t e s   w i t h   the  d i s p e n s i n g  
v a l v e s   35  and  36.  T h a t   i s ,   the   c o n t a i n e r   37  w i t h   t h e  

c o n c e n t r a t e   i n c l u d e s   v a l v i n g   means   to  m e t e r   the   amoun t   o f  

c o n c e n t r a t e   in  r e s p o n s e   to  a  r e l a t i v e   movemen t   of  t w o  

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

35  or  36.   The  s u p p l y   of  c a r b o n   d i o x i d e   o v e r   l i n e   27  i s  
a l s o   u s e d   to  p r e s s u r i z e   t he   c o n c e n t r a t e   in  the   c o n t a i n e r s  
37  a f t e r   b e i n g   c o u p l e d   t h r o u g h   a  r e d u c i n g   v a l v e   39.  A l s o  

s h o w n   is  a  l i n e   40  c o u p l i n g   c a r b o n   d i o x i d e   to  w a t e r   s o u r c e  
11  to  s u p p l y   the   d i l u e n t   a t   a  c o n s t a n t   p r e s s u r e .   As  w i t h  
t h e   m e a n s   f o r   c h a n g i n g   the   t e m p e r a t u r e   of  t he   d i l u e n t   t h e  



c a r b o n a t o r   may  a l s o   be  b u i l t   i n t o   the  w a t e r   c o n t a i n e r   a s  

is  t h e   c a s e   in  t he   e m b o d i m e n t   to  now  be  d e s c r i b e d .   I n  

t h a t   c a s e ,   w a t e r   s o u r c e   11  is   a l s o   t he   c a r b o n a t o r .  

F u r t h e r m o r e ,   a l t h o u g h   c a r b o n   d i o x i d e   is  shown  as  t h e  

p r e s s u r i z i n g   g a s ,   in  e m b o d i m e n t s   whe re   c a r b o n a t i o n   is  n o t  

d e s i r e d ,   i t   may  be  r e p l a c e d   by  any  i n e r t   gas   s u c h   a s  

n i t r o g e n .  

The  D i s p e n s i n g   S y s t e m  

The  e m b o d i m e n t   of  the   d i s p e n s e r   of  the  p r e s e n t   i n v e n t i o n  

i l l u s t r a t e d   in  p e r s p e c t i v e   v i e w   of  F i g s .   2a  and  2 b  

i n c l u d e s   a  s u p p o r t i n g   s t r u c t u r e   41  wh ich   is  p r e f e r a b l y   o f  

m o l d e d   p l a s t i c .   S t r u c t u r e   41  i n c l u d e s   a  b a s e   43  and  a n  

u p s t a n d i n g   T - s h a p e d   p o r t i o n   45.   The  T - s h a p e d   p o r t i o n   45  

i n c l u d e s   a  t o p   w a l l   47  f r o n t   and  r e a r   w a l l s   49  and  5 1 ,  

r e s p e c t i v e l y ,   and  a  c e n t r a l   d i v i d e r   53.  At  the   one  end  o f  

t h e   u n i t ,   as  b e s t   s e e n   in  F i g .   2b,  m o u n t e d   to  t he   b a s e   43  

is   a  c o o l i n g   u n i t   55.  Shown  in  the   c o o l i n g   u n i t   55  a r e  

v e n t i l a t i o n   o p e n i n g s   57  w h i c h   c o m m u n i c a t e   w i t h   a d d i t i o n a l  

v e n t i l a t i o n   o p e n i n g s   59  f o r m e d   in  the   b a s e   43.   D i s p o s e d  

a t o p   t h e   c o o l i n g   u n i t   55  is  a  d i l u e n t   t a n k ,   e . g . ,   a  w a t e r  

s u p p l y   and  c a r b o n a t o r   t a n k   61  to  be  d e s c r i b e d   in  m o r e  
d e t a i l   b e l o w .   S u r r o u n d i n g   t h i s   p o r t i o n   of  the   u n i t   is  a  

c o v e r   63  w h i c h   has   a  d e p e n d i n g   f l a n g e   p o r t i o n   65  w h i c h  

e n g a g e s   c o r r e s p o n d i n g   l i p   67  on  the   c e n t r a l   p o r t i o n   4 5 .  

As  w i l l   be  d e s c r i b e d   in  more  d e t a i l   b e l o w ,   the  c a r b o n a t o r  

is   a d a p t e d   to  be  e a s i l y   r e m o v e d   and  r e f i l l e d   w i t h   w a t e r  

when  n e c e s s a r y .   As  an  a l t e r n a t i v e   to  a  c o o l i n g   u n i t   55,  a  

h e a t i n g   u n i t ,   or  c o m b i n e d   h e a t i n g   and  c o o l i n g   u n i t ,   can  b e  

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

c o l d   or  h o t   d r i n k s .  

At  the   o t h e r   end  of  the   d i s p e n s i n g   a p p a r a t u s ,   s u p p o r t e d   o n  
the   b a s e   43,  is  a  t a n k   of  a  p r e s s u r i z i n g   g a s ,   e . g . ,   a  
c a r b o n   d i o x i d e   t a n k ,   68  shown  in  the   p h a n t o m .   The  c a r b o n  

d i o x i d e   t a n k   or  b o t t l e   68  is  c o n n e c t e d   to  a  r e d u c i n g   v a l v e  

69  by  means   of  a  q u i c k   d i s c o n n e c t   c l a m p   71  to  p e r m i t   e a s e  



of  r e p l a c e m e n t   of  the   c a r b o n   d i o x i d e   b o t t l e   68  w h i c h   may 

be  a  c o n v e n t i o n a l   c o m m e r c i a l   u n i t .   E x t e n d i n g   t h r o u g h   t h e  

d i v i d i n g   w a l l   53  and  s e c u r e d   to  a  b r a c k e t   73  t h e r e o n   b y  

m e a n s   of   s c r e w s   or  b o l t s   75  is  a  m a n i f o l d   77  w h i c h   w i l l   b e  

d e s c r i b e d   in  d e t a i l   b e l o w .   The  m a n i f o l d   77  d i s t r i b u t e s  

t he   p r e s s u r i z i n g   gas   and  d i l u e n t ,   e . g . ,   c a r b o n   d i o x i d e   a n d  

c a r b o n a t e d   w a t e r .   The  f r o n t   p o r t i o n   of  the   m a n i f o l d   77  i s  

v i s i b l e   on  F i g .   2a .   I n t e g r a l   w i t h   t he   m a n i f o l d   a re   t w o  

d i s p e n s i n g   v a l v e s   79A  and  79B  to  be  d e s c r i b e d   in  d e t a i l  

b e l o w .   D i s p o s e d   a b o v e   e a c h   of  the   d i s p e n s i n g   v a l v e   79A 

and  79B  is  a  c o n t a i n e r   81  c o n t a i n i n g   t h e r e i n   a  c o n c e n t r a t e  

to  be  m i x e d   w i t h   the   d i l u e n t   s u p p l i e d   f rom  the   d i l u e n t  

t a n k   61 .   Be low  v a l v e s   79A  and  79B  is  a  r e m o v a b l e   t r a y   8 2 ,  

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

s p i l l a g e .   T r a y   82  may  be  r e m o v e d   and  r i n s e d   p e r i o d i c a l l y .  

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

c a r b o n a t e d   w a t e r ,   i t   w i l l   be  r e c o g n i z e d   t h a t ,   b y  

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

can   be  d i s p e n s e d ,   a n d ,   by  h e a t i n g   i n s t e a d   of  c o o l i n g   t h e  

d i l u e n t ,   h o t   d r i n k s   can  a l s o   be  d i s p e n s e d .   As  w i l l   b e c o m e  

more   e v i d e n t   b e l o w ,   t h e   c o n t a i n e r s   81  a r e   p a r t i c u l a r l y  

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

c o n c e n t r a t e   in  a  s a n i t a r y   m a n n e r .  

C o v e r i n g   t he   c a r b o n   d i o x i d e   t a n k   68  is  a  s e c o n d   c o v e r   8 3 ,  

w h i c h   s i m i l a r l y   has   a  d e p e n d i n g   f l a n g e   85  e n g a g i n g   a  l i p  

on  t h e   T - s h a p e d   c e n t r a l   s t r u c t u r e   4 5 .  

F i g .   3  i s   a  p l a n   v i ew   of  t he   d i s p e n s e r   of  F i g s .   2a  and  2 b  

w i t h   t h e   c o v e r s   63  and  83  r e m o v e d   and  the   T - s h a p e d   c e n t e r  

s e c t i o n   45  a l s o   r e m o v e d   f o r   c l a r i t y   of  p r e s e n t a t i o n .   I n  

t h i s   v i e w ,   t he   c a r b o n   d i o x i d e   b o t t l e   68  is  v i s i b l e   a l o n g  

w i t h   i t s   q u i c k   d i s c o n n e c t   c l a m p   71  and  r e d u c i n g   v a l v e   6 9 .  

The  r e d u c i n g   v a l v e   is  s e m i - r i g i d l y   m o u n t e d   and  c o u p l e d   b y  

t u b i n g   87  to  t he   m a n i f o l d   77.   P o r t i o n s   of  v a l v e s   79A  a n d  

79B  w h i c h   a r e   m o l d e d   i n t e g r a l l y   w i t h   the   m a n i f o l d   a re   a l s o  

s h o w n .   A l s o   shown  in  c r o s s   s e c t i o n   is  the   c a r b o n a t o r   t a n k  



61.  The  c a r b o n a t o r   t a n k   c o n t a i n s   a  c o u p l i n g   89  w h i c h  

p e r m i t s   a  q u i c k   d i s c o n n e c t   w i t h   the   m a n i f o l d   7 7 .  

R e d u c i n g   v a l v e   69  r e d u c e s   t he   c a r b o n   d i o x i d e   p r e s s u r e   t o  

40  p s i .   C 0 2  a t   t h i s   p r e s s u r e   is  fed  t h r o u g h   a  p a s s a g e  

91  in  t he   m a n i f o l d   77  to  t he   d i s c o n n e c t   c o u p l i n g   89.   F r o m  

t h a t   p o i n t   i t   f l o w s   t h r o u g h   t u b i n g   90  to  a  r e s t r i c t o r   9 3 ,  

and  t h e n c e   to  a  d i f f u s e r   95 .   C a r b o n a t e d   w a t e r   is  r e m o v e d  

f rom  t h e   c a r b o n a t o r   t a n k   t h r o u g h   a  l i n e   97  e x t e n d i n g   t o  

t h e   b o t t o m   of  t a n k   61  and  l e a d i n g   to  the   c o u p l i n g   89  

w h e n c e   i t   e n t e r s   a  p a s s a g e   99  in  the   m a n i f o l d .   T h i s  

p a s s a g e   c o n n e c t s   w i t h   two  s m a l l e r   p a s s a g e s   101  and  1 0 3 ,  

w h i c h   l e a d   to  o u t l e t s   105  and  107,   in  the   p o r t i o n   of  t h e  

v a l v e s   w h i c h   is  i n t e g r a l   w i t h   the   m a n i f o l d .   At  eacl ,   o f  

t h e   o u t l e t s   an  O - r i n g   s e a l   109  is  p r o v i d e d .   C a r b o n  

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

v a l v e   111  w h i c h   is  b u i l t   i n t o   the   m a n i f o l d ,   w h e r e   t h e  

p r e s s u r e   is  - r e d u c e d   to  5  p s i .   From  v a l v e   111  t h e   c a r b o n  

d i o x i d e   f l o w s   in  a  p a s s a g e   113  to  which   a r e   c o n n e c t e d   t w o  

p a s s a g e s   115  and  117 ,   w h i c h   l e a d   to  e l o n g a t e d   o p e n i n g s   1 1 9  

and  121  in  t he   p o r t i o n   of  the   m a n i f o l d   w h i c h   c o m p r i s e s  

p a r t   of  t he   v a l v e .   A g a i n ,   in  e a c h   c a s e   an  O - r i n g   s e a l   1 2 3  

of  n e o p r e n e   or  t he   l i k e   is  i n s e r t e d .   A l t h o u g h   t h e  

m a n i f o l d   77  can   be  made  of  v a r i o u s   m a t e r i a l s ,   a  p l a s t i c   i s  

p r e f e r r e d .   With  such   p l a s t i c   the   m a n i f o l d   can  be  m o l d e d  

and  any  n e c e s s a r y   m a c h i n i n g   c a r r i e d   o u t   to  form  t h e  

v a r i o u s   p a s s a g e w a y s .  

The  M a n i f o l d  

The  m a n i f o l d   77  and  the   d i s p e n s i n g   v a l v e s   a r e   shown  i n  

more  d e t a i l   in  F i g .   4.  At  the   i n l e t   fo r   c a r b o n   d i o x i d e ,   a 

t h r e a d e d   f i t t i n g   125  is  p r o v i d e d   in  the   m a n i f o l d .   As 

i l l u s t r a t e d ,   t h i s   c o m m u n i c a t e s   w i t h   a  c h a n n e l   127  wh ich   i s  

c o n n e c t e d   d i r e c t l y   to  t h e   p a s s a g e   91.  T h i s   is  s e e n   i n  

more  d e t a i l   in  F i g .   5  w h i c h   is  a  c r o s s   s e c t i o n   t h r o u g h   t h e  

r e d u c i n g   v a l v e .   I n s e r t e d   i n t o   a p p r o p r i a t e   b o r e s   129  a n d  



131  on  t h e   l e f t   s i d e   of  t h e   m a n i f o l d   77,   a r e   t u b u l a r  

f i t t i n g s   133  and  135 .   T h e s e   a re   p r e s s   f i t t e d   i n t o   t h e i r  

r e s p e c t i v e   b o r e s   129  and  131.   Each  c o n t a i n s ,   t h r e a d e d  

t h e r e i n ,   a  c h e c k   v a l v e ,   i . e . ,   a  S c h r a d e r   t y p e   v a l v e ,   1 3 7 a  

and   137b   r e s p e c t i v e l y .   The  f i t t i n g s   133  and  135  i n s e r t  

i n t o   t h e   q u i c k   d i s c o n n e c t   c o u p l i n g   89  in  t he   c a r b o n a t o r  

t a n k   61  and  a r e   s e a l e d   by  0 - r i n g s   136 .   W i t h i n   a  bo re   1 3 0  

in  t h e   c o u p l i n g   89,   m a t i n g   w i t h   t he   f i t t i n g   129,   i s  

d i s p o s e d   an  a n v i l   139  f o l l o w e d   by  a  c h e c k   v a l v e   141  w h i c h  

i s   b l o w n   o p e n   by  c a r b o n   d i o x i d e   p r e s s u r e   f rom  the   l i n e   9 1 .  

In  a  b o r e   136  of  t h e   c o u p l i n g   89  w h i c h   m a t e s   w i t h   t h e  

f i t t i n g   135  is  i n s e r t e d   a n o t h e r   S c h r a d e r   v a l v e   143.   T h e  

v a l v e   143  a b u t s   a g a i n s t   t he   v a l v e   137b   o p e n i n g   b o t h   v a l v e s  

when   t h e   q u i c k   d i s c o n n e c t   c o u p l i n g   89  is  a t t a c h e d   to  t h e  

m a n i f o l d .   S i m i l a r l y ,   t he   a n v i l   139  o p e n s   the   v a l v e   1 3 7 a .  

In   t h i s   m a n n e r ,   when  the   c a r b o n a t o r   is  d i s c o n n e c t e d   f r o m  

t h e   m a n i f o l d ,   t h e r e   is  a  c h e c k   v a l v e   in  b o t h   p a s s a g e s   o f  

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

p r e v e n t   r e l e a s e   of  p r e s s u r e .   The  c o u p l i n g   89  a l s o  

c o n t a i n s ,   a t   i t s   i n s i d e ,   t h r e a d e d   b o r e s   144  and  146  f o r  

c o n n e c t i n g   l i n e s   90  and  97  o f   F i g .   3.  The  s t u b   c o n n e c t i o n s  

1 0 4 ,   118  a r e   f o r   c o n n e c t i o n   to  a  r e m o t e   d i s p e n s i n g   v a l v e .  

The   p r e s s u r e   r e d u c i n g   v a l v e   111  i s   shown  in  more   d e t a i l   i n  

t h e   c r o s s   s e c t i o n   of  F i g .   5  w h i c h   is  t a k e n   a l o n g   the  l i n e  

5 - 5   of   F i g .   4.  C a r b o n   d i o x i d e   a t   a  p r e s s u r e   of  40  p s i  
r e a c h e s   t he   c h a n n e l   91  t h r o u g h   the   i n l e t   p a s s a g e   127  s h o w n  

on  F i g .   4.  A f t e r   p a s s i n g   t h r o u g h   the   p r e s s u r e   r e d u c i n g  
v a l v e ,   gas   a t   5  p s i   is  fed  to  the   c h a n n e l   113  by  means   o f  

an  o u t l e t   p a s s a g e   c o m p r i s i n g   a  b o r e   145  in  t he   m a n i f o l d .  
The  m a n i f o l d   in  an  a r e a   a b o v e   the   b o r e   145  c o n t a i n s   a  
l a r g e   b o r e   147 .   E x t e n d i n g   down  f rom  t he   b o r e   147  and  i n  
t h e   c e n t e r   t h e r e o f   is  a  s m a l l e r   b o r e   149 .   T h i s   b o r e  
i n t e r s e c t s   w i t h   t h e   p a s s a g e   91  c o n t a i n i n g   t he   40  p s i  

CQ2*  The  u p p e r   p o r t i o n   of  b o r e   149  is  t h r e a d e d   a n d  

c o n t a i n s   a  g u i d e   and  v a l v e   s e a t   151 .   G u i d e   151  g u i d e s   a  
t u b e   153  a t t a c h e d   to  a  d i a p h r a g m   155  by  means   of  a  

s u p p o r t i n g   p l a t e   157 .   The  d i a p h r a g m   is  s e c u r e d   in  p l a c e  



b e t w e e n   a  body  member   159  w h i c h   is  i n s e r t e d   i n t o   the  b o r e  

147  and  a  c o v e r   p i e c e   161,   body  member   159  may  be  i n t e g r a l  

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

t h e   p r e s s u r e   r e d u c i n g   t a k e s   p l a c e   b e t w e e n   the   g u i d e   1 5 1  

w h i c h   f o r m s   a  v a l v e   s e a t   and  a  v a l v e   member   163  c o n t a i n i n g  

in  i t s   c e n t r a l   p o r t i o n   a  g a s k e t   165 .   The  v a l v e   member   1 6 3  

a b u t s   and  s e a l s   to  t he   end  of  t he   rod  153  and  is  b i a s e d  

o u t w a r d   by  a  s p r i n g   167 .   The  s p r i n g   t e n d s   to  b r i n g   t h e  

v a l v e   member   163  w i t h   i t s   g a s k e t   165  i n t o   e n g a g e m e n t   w i t h  

t h e   s e a t   on  t h e   g u i d e   151 .   S p a c i n g   b e t w e e n   the   member   1 6 3  

and   t h e   g u i d e   and  v a l v e   s e a t   151  d e t e r m i n e s   the   p r e s s u r e  

of   t h e   gas   w h i c h   r e a c h e s   a  c h a m b e r   169  f rom  whence   i t  

f l o w s   o u t   t he   o u t l e t   b o r e   145 .   On  t he   c o v e r   p i e c e   161  i s  

m o u n t e d   an  a d j u s t m e n t   knob   171 ,   h a v i n g   t h e r e o n   a  t h r e a d e d  

r o d   173  w h i c h   a c t s   on  a  nu t   175  w h i c h   is  p r e v e n t e d   f r o m  

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

c o v e r   p i e c e   161 .   T h u s ,   r o t a t i o n   of  t he   knob   171  r e s u l t s  

in  l i n e a r   up  and  down  m o t i o n   of  t he   r o d 1 7 3 .   A  f l a n g e   1 7 6  

s e c u r e d   to  the   rod  a c t s   upon  a  b i a s i n g   s p r i n g   177  w h i c h   i s  

d i s p o s e d   b e t w e e n   t he   f l a n g e   176  and  the   d i s c   157  at  t h e  

d i a p h r a g m   155.   T h i s   a r r a n g e m e n t   w i t h   t h e   s p r i n g   17Q,  t h e  

p r e s s u r e   of  w h i c h   is  a d j u s t a b l e   by  the   k n o b   171  and  t h e  

d i a p h r a g m ,   c o u p l e d   to  t he   t u b e   153  w h i c h   o p e r a t e s   t h e  

v a l v e   member   163,   r e s u l t s   in  t he   s e a t i n g   and  u n s e a t i n g   o f  

t h e   v a l v e   member   163  on  t he   s e a t   of  g u i d e   151  s u c h   as  t o  

m a i n t a i n   the   p r e s s u r e   in  t he   c h a m b e r   169  in  a c c o r d a n c e  

w i t h   t h e   b i a s i n g   p r e s s u r e   s e t   w i t h   t he   s p r i n g   177 .   I n  

t h i s   m a n n e r ,   by  a d j u s t i n g   t he   knob   171  the   d e s i r e d  

p r e s s u r e   of  5  p s i   is  o b t a i n e d   a t   t he   o u t l e t   1 4 5 .  

The  D i s p e n s i n g   V a l v e s   and  C o n c e n t r a t e   C o n t a i n e r s  

The  c o n s t r u c t i o n   of  the   d i s p e n s i n g   v a l v e s   79A  and  79B 

s h o w n   in  F i g .   2a  can  b e s t   be  u n d e r s t o o d   f i r s t   w i t h  

r e f e r e n c e   to  F i g s .   6,  6a ,   6b  and  6c,   in  a d d i t i o n   to  F i g .  

4.  In  t he   i l l u s t r a t e d   e m b o d i m e n t ,   e a c h   v a l v e   is  made  up  



of  f o u r   b a s i c   p a r t s .   T h e s e   i n c l u d e   a  b a s e   p o r t i o n  1 8 1  

w h i c h   is  m o l d e d   as  p a r t   of  t he   m a n i f o l d   77.  H o w e v e r ,   i t  

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

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

p r e s s u r e   l i n e   117  and  w a t e r   i n l e t   l i n e   1 0 3 .  

S i n c e   b o t h   v a l v e s   a r e   i d e n t i c a l ,   o n l y   the   r i g h t   hand  v a l v e  

79B  w i l l   be  d e s c r i b e d   in  d e t a i l .   The  b a s e   p o r t i o n   181  o f  

t h e   v a l v e   is  a  member   c o n t a i n i n g   a  l a r g e   c y l i n d r i c a l   b o r e  

182 .   At  t h e   b o t t o m   of   t h i s   b o r e   is  l o c a t e d   the   i n l e t  

o p e n i n g   121  f o r   t he   c a r b o n   d i o x i d e   w i t h   i t s   O - r i n g   s e a l  

123  and  t h e   i n l e t   o p e n i n g   107  f o r   t he   d i l u e n t ,   e . g . ,  
c a r b o n a t e d   w a t e r ,   w i t h   i t s   O - r i n g   s e a l   109 .   A l s o   l o c a t e d  

in  t h e   b a s e   p o r t i o n   i s   a  v e n t   h o l e   183 ,   an  o p e n i n g   1 8 5  

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

d i s p e n s e d   in  a  m a n n e r   to  be  d e s c r i b e d   b e l o w ,   and  a  d r a i n  

p a s s a g e   187  f o r   t he   r e s i d u e   of  d i l u e n t ,   e . g . ,   c a r b o n a t e d  

w a t e r ,   a f t e r   i t   has   p a s s e d   t h r o u g h   the   v a l v e .   I n s e r t e d  

i n t o   t h e   b o r e   182  is  a  c e n t r a l   r o t a t a b l e   v a l v e   member   1 8 9 .  

I t   is   s u p p o r t e d   w i t h i n   t h e   b o r e   182  f o r   r o t a t i o n   t h e r e i n  

in  r e s p o n s e   to  o p e r a t i o n   of  a  h a n d l e   191  and  s e a l s   a g a i n s t  

O - r i n g s   109  and  123 .   O v e r l y i n g   the   c e n t r a l   r o t a t a b l e  

m e m b e r   is  an  a d j u s t m e n t   d i s c   193.   The  a d j u s t m e n t   d i s c  

r e m a i n s   e s s e n t i a l l y   f i x e d   b u t   is  a d j u s t a b l e   to  t a k e   i n t o  

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

t h e   c o n c e n t r a t e .   T h i s   a d j u s t m e n t   is  a c c o m p l i s h e d   by  a n  

a d j u s t i n g   s c r e w   195.   As  can  b e s t   be  s e e n   f rom  r e f e r e n c e  

to   F i g s .   4  and  6,  t he   a d j u s t i n g   s c r e w   i n c l u d e s   a  knob  1 9 6  

on  t h e   end  of  a  s h a f t   198 .   The  s h a f t   p a s s e s   t h r o u g h   a n d  

is   r o t a t a b l e   w i t h i n   a  t h r e a d e d   p l u g s   197 .   The  t h r e a d e d  

p l u g   197  is  s c r e w e d   i n t o   a  c o v e r   p o r t i o n   201  of  the   v a l v e  

w h i c h   f i t s   o v e r   and  r e t a i n s   in  p l a c e   c e n t r a l   member   1 8 9  

and  a d j u s t i n g   d i s c   193 .   N e a r   the  end  of  the   s h a f t   198  i s  

a  worm  g e a r   199  w h i c h   is  s e c u r e d   t h e r e t o .   When  i n s e r t e d  

i n t o   t he   c o v e r   p o r t i o n   201 ,   the   end  203  of  the   s h a f t   1 9 8  

i s   s u p p o r t e d   f o r   r o t a t i o n   in  a  bo re   207,   as  b e s t   s e e n   i n  

F i g .   4.  The  worm  g e a r   199  is  e x p o s e d   t h r o u g h   an  o p e n i n g  



194  and  e n g a g e s   a p p r o p r i a t e   t e e t h   209  on  the   a d j u s t m e n t  

d i s c   193  p e r m i t t i n g   a  l i m i t e d   d e g r e e   of  r o t a t i o n   t h e r e o f .  

Once   a d j u s t e d   by  t he   a d j u s t m e n t   s c r e w   195,   h o w e v e r ,   t h e  

d i s c   193  r e m a i n s   f i x e d .  

As  shown  in  F i g .   6,  c o n t a i n e r   81  i n c l u d e s   a  body  in  t h e  

f o r m   of  a  n e c k e d   b o t t l e   238  and  a  cap   230.   The  b o t t l e   m a y  

be  of  a  t r a n s p a r e n t   or  t r a n s l u c e n t   m a t e r i a l   so  t h a t   t h e  

c o n t e n t s   can   be  v i e w e d   when  the   c o n t a i n e r   is  in  u s e ,   and  a  

u s e r   can  s ee   a t   g l a n c e   t he   l e v e l   of  the   c o n t e n t s   of  t h e  

c o n t a i n e r .   D i s p e n s i n g   of  t he   c o n c e n t r a t e   f rom  t h e  

c o n t a i n e r   81  i s   in  r e s p o n s e   to  a  r e l a t i v e   r o t a t i o n   of  i t s  

c a p   230  w i t h   r e s p e c t   to  t a b s   211  on  the  neck  of  t he   b o t t l e  

2 3 8 .   T h i s   o p e n s   a  v a l v e   in  c o n t a i n e r   81  and  c a r r i e s   ou t   a  

m e t e r i n g   a c t i o n   in  a  m a n n e r   to  be  d e s c r i b e d   more  f u l l y  

b e l o w .   To  a c c o m p l i s h   t h i s   r o t a t i o n ,   the   cap  230  a l s o  

c o n t a i n s   a  t ab   213 .   The  t a b   213  e n g a g e s   in  a  n o t c h  

215  in  t h e   c e n t r a l   member   189 .   The  t a b s   211  e n g a g e   i n  

n o t c h e s   217  in  t he   a d j u s t m e n t   d i s c   193.   The  c e n t r a l   v a l v e  

m e m b e r   189  is  a r r a n g e d   to  r o t a t e   a  g i v e n   a m o u n t   to  o p e n  
t h e   m e t e r i n g   v a l v e   w i t h i n   the   c o n t a i n e r   by  r o t a t i n g   c a p  
230  w h i c h   is  e n g a g i n g   t he   n o t c h   215  in  the   c e n t r a l   v a l v e  

m e m b e r   189 .   F i n e   a d j u s t m e n t   of  t h i s   m e t e r i n g   is  p o s s i b l e  

by  means   of  t he   a d j u s t i n g   s c r e w   195  w h i c h   i n c r e a s e s   o r  
d e c r e a s e s   the   i n i t i a l   s e t t i n g   of  the   p o s i t i o n   of  the   c a p  
230  r e l a t i v e   to  t he   body   238  so  as  to  v a r y   the   r a t e   o f  

f l o w   of  c o n c e n t r a t e   f rom  the   c o n t a i n e r   upon  a  p r e - s e t   a n d  

s u b s e q u e n t   r o t a t i o n   of  t he   cap  2 3 0 .  

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

I t   p e r f o r m s   a  f u n c t i o n   of  v e n t i n g   the   c o n t a i n e r ,   a  

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

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

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

c e n t r a l   v a l v e   member  189  c o n t a i n s   a  c e n t r a l  b o r e   219  i n  

and  at   t he   b o t t o m   of  wh ich   t h e r e   is  p r o v i d e d   a  c y l i n d r i c a l  

member   221 ,   c o n t a i n i n g   a  p a r t i a l   b o r e   232  in  the   u p p e r  



p o r t i o n   t h e r e o f ,   and  s u p p o r t e d   by  t h r e e  s t r u t s   2 .33 .  '   O n e  

of  t h e   s t r u t s   223  c o n t a i n s   t h e r e i n   a  p a s s a g e   225  ( F i g s .  

6a ;   6 b ) ,   wh ich   c o m m u n i c a t e s   w i t h   the   b o r e   232 .   The  o t h e r  

end  of  the   p a s s a g e   225  is  b r o u g h t   t h r o u g h   to  the  b o t t o m   o f  

t h e   c e n t r a l   v a l v e   member   189  and  at   a  l o c a t i o n   p e r m i t t i n g  

a l i g n m e n t   w i t h   v e n t   h o l e   183  and  o u t l e t   121  in  the   b a s e  

m e m b e r   181  of  t he   v a l v e .   As  b e s t   s e e n   f rom  F i g s .   7  and  8 

i n s e r t e d   w i t h i n   t he   b o r e   232  is  t u b u l a r   member   227.   T h i s  

t u b u l a r   member   c o m m u n i c a t e s   w i t h   a  t u b e   229  ( F i g . 7 )  

e x t e n d i n g   to  the   b o t t o m   of  t he   c o n t a i n e r   81  ( w h i c h   w i l l   b e  

t h e   t o p   w i t h   t h e   c o n t a i n e r   81  in  t he   i n v e r t e d   p o s i t i o n  

s h o w n )   f o r   the   p u r p o s e s   of  v e n t i n g   and  p r e s s u r i z i n g ,   in  a  

m a n n e r   to  be  more  f u l l y   d e s c r i b e d   b e l o w .  

W i t h   r e f e r e n c e   to  F i g .   6a ,   t he   p o s i t i o n   of  the   v a l v e   w i t h  

t h e   h a n d l e   191  f u l l y   to  t he   l e f t   is  s h o w n .   In  t h i s  

p o s i t i o n   c o n t a i n e r s   a r e   i n v e r t e d   i n t o   and  r e m o v e d   from  t h e  

e q u i p m e n t   and  t h e   p a s s a g e   225  is  a l i g n e d   w i t h   the   v e n t  

h o l e   183  p e r m i t t i n g   v e n t i n g   of  the   c o n t a i n e r   81  t h r o u g h  

t u b e   2 2 9 ,   a  t u b u l a r   member   227  ( F i g .   7)  in  b o r e   2 3 2 ,  

p a s s a g e   225  and  v e n t   h o l e   183 .   T h i s   c o r r e s p o n d s   to  t h e  

c r o s s   s e c t i o n a l   v i e w   of  F i g .   7 .  

In  t h e   p o s i t i o n   shown  in  F i g .   6b,  w h i c h   is  a  q u i e s c e n t  

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

t h e   c o n t a i n e r   is   p r e s s u r i z e d   b u t   t h e r e   is  no  f l o w   o f  

c o n c e n t r a t e   or  d i l u e n t   f rom  t he   m a c h i n e ,   and  the   c o n t a i n e r  

c a n n o t   be  r e m o v e d   f rom  t he   m a c h i n e ,   h a n d l e   199  i s  

c e n t e r e d ,   the   p a s s a g e   225  is   o v e r l y i n g   t he   o p e n i n g   121  a n d  

is   s e a l e d   by  t he   O - r i n g   s e a l   123.   T h i s   a d m i t s   the   l o w  

p r e s s u r e   c a r b o n   d i o x i d e   to  t he   p a s s a g e   225  f rom  w h e n c e   i t  

can   f l o w   t h r o u g h   the   t u b u l a r   member   227  i n t o   the  c o n t a i n e r  

t h r o u g h   t u b e   229 ,   to  p r e s s u r i z e   t h e   c o n t a i n e r   w i t h   a  

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

107  w i t h   i t s   s e a l   109 ,   is  s t i l l   c o v e r e d   by  the   b o t t o m   o f  

c e n t r a l   v a l v e   member   189 .   T h i s   c o r r e s p o n d s   to  the  c r o s s  

s e c t i o n   of  F ig .   8 .  



F i n a l l y ,   in  t he   p o s i t i o n   shown  in  F i g .   6c,   wh ich   is  t h e  

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

f rom  t he   m a c h i n e ,   and  the   c o n t a i n e r   c a n n o t   be  r e m o v e d ,  

h a n d l e   191  is  a l l   t h e   way  to  the  r i g h t ,   and  an  i n l e t  

o p e n i n g   231  in  c e n t r a l   v a l v e   member  189  is  a l i g n e d   w i t h  

the   o p e n i n g   107  to  p e r m i t   a   f low  of  d i l u e n t ,   e . g . ,  

c a r b o n a t e d   w a t e r ,   t h r o u g h   and  ou t   of  the   v a l v e .   At  t h i s  

t i m e ,   b e c a u s e   of  t he   e l o n g a t e d   o p e n i n g   121 ,   t he   p a s s a g e  

225  is  s t i l l   in  c o m m u n i c a t i o n   w i t h   the   c a r b o n   d i o x i d e  

s u p p l y   to  m a i n t a i n   p r e s s u r i z a t i o n   of  t he   c o n t a i n e r .   T h i s  

c o r r e s p o n d s   to  the   c r o s s   s e c t i o n   of  F i g .   9  and  1 0 .  

M o v e m e n t   of  t he   h a n d l e   191  to  the   r i g h t   t a k e s   p l a c e  

a g a i n s t   t he   b i a s i n g   f o r c e   of  a  s p r i n g   233  w h i c h   i s  

a r r a n g e d   to  r e t u r n   t he   h a n d l e   191  to  i t s   m i d d l e   p o s i t i o n .  

Once  p r e s s u r i z e d ,   if   i t   is  d e s i r e d   to  r e m o v e   the   c o n t a i n e r  

w i t h   t h e   c o n c e n t r a t e   and  r e p l a c e   i t   w i t h   a n o t h e r ,   i t   i s  

o n l y   n e c e s s a r y   to  move  t h e   h a n d l e   191  to   the   p o s i t i o n  

shown  in  F i g .   6a ,   to  v e n t   the  c o n t a i n e r   81  to  p e r m i t  

r e l i e v i n g   the   p r e s s u r e   t h e r e i n   and  a l l o w   r e m o v a l .  

The  c r o s s   s e c t i o n   of  F i g .   10  shows  the   p a s s a g e   225  s t i l l  

a l i g n e d   w i t h   t he   o p e n i n g   121  d u r i n g   d i s p e n s i n g .   T h e  

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

t he   p o s i t i o n   a l s o   shown  in  F i g .   6c ,   is  i l l u s t r a t e d   by  F i g .  

9.  Shown  is  the   p a s s a g e   103  wh ich   c o m m u n i c a t e s   w i t h   t h e  

o p e n i n g   107  w h i c h   is  s u r r o u n d e d   by  the   O - r i n g   s e a l   1 0 9 ,  

s e a l i n g   a g a i n s t   t he   r o t a r y   v a l v e   member   189  a n d  

c o m m u n i c a t i n g   w i t h   t he   p a s s a g e   231  t h e r e i n .   The  d i l u e n t  

t h u s   f l o w s   i n t o   a  p r e s s u r e   r e d u c i n g   c h a m b e r   235,   a n d  

t h e n c e   o u t   of  a  s p o u t   237 ,   w h i c h   is  c a r r i e d   by  member   1 8 9 .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   s p o u t   237  t h e r e f o r e   moves   w i t h  

member   189  and  b e c a u s e   i t   p r o j e c t s   u n d e r   t he   b a s e   181  t h e  

b a s e   is  p r o v i d e d   w i t h   a  l o b e   c u t - o u t   237A  ( F i g .   4)  t o  

p e r m i t   t he   s p o u t   so  to  move .   The  s p o u t   is  d i r e c t e d   at  a n  

a n g l e   to  c a u s e   m i x i n g   of  the   d i l u e n t   and  c o n c e n t r a t e   in  a 

m a n n e r   to  be  s e e n   more  c l e a r l y   be low  in  c o n n e c t i o n  w i t h  



. .  
F i g .   10.  C h a m b e r   235  is  d e s i g n e d   f o r   min imum  a g i t a t i o n   o f  

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

The  d i m e n s i o n s   of  c h a m b e r   235  and  s p o u t   237  a r e   such   t h a t  

an  a d e q u a t e   f l o w   of  d i l u e n t   is  m a i n t a i n e d ,   and  t h a t   w i t h   a  

p r e d e t e r m i n e d   d i l u e n t   p r e s s u r e ,   t he   o u t l e t   f l ow  r a t e   i s  

s u f f i c i e n t   to  o b t a i n   t he   n e c e s s a r y   m i x i n g   w i t h   t h e  

c o n c e n t r a t e   w i t h o u t   e x c e s s i v e   f o a m i n g .   When  the   h a n d l e   1 9 1  

r e t u r n s   to  t h e   p o s i t i o n   shown  in  F i g .   6b,  the   p a s s a g e   2 3 1  

o v e r l i e s   t he   d r a i n   p a s s a g e   187  w h i c h   has   a  d o w n w a r d   s l o p e .  

T h u s ,   any  d i l u e n t   r e m a i n i n g   in  c h a m b e r   235  can  d r a i n   i n t o  

a  g l a s s   or  cup  p l a c e d   b e l o w .  

R e f e r r i n g   now  to  F i g s .   8  and  10,   i t   w i l l   be  s e e n   t h a t   t h e  

b o t t l e   238  has   a  p l u g   239  in  i t s   n e c k .   The  p l u g   c o n t a i n s  

a  c e n t r a l   b o r e   241  h a v i n g   a  s l o p e d   p o r t i o n ,   i . e . ,   o f  

s o m e w h a t   c o n i c a l   s h a p e ,   243  a t   i t s   i n n e r   e n d .   T h e r e   is  a  

c e n t r a l   p a s s a g e   245  t h r o u g h   the   i n n e r   end  of  the   p l u g .  

The  p l u g   is  of  g e n e r a l l y   c y l i n d r i c a l   s h a p e   and  is  p r e s s  
f i t t e d   i n t o   t h e   neck   247  of  t he   b o t t l e   2 3 8 .  

A l t e r n a t i v e l y ,   i t   can  be  m o l d e d   as  p a r t   of  t he   b o t t l e   2 3 8 .  

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

f l a n g e   249  w h i c h   e x t e n d s   b e y o n d   the   neck   247  of  t h e  

b o t t l e .   P l a c e d   o v e r   the   n e c k   of  the   b o t t l e   is  t h e   c a p  

230 .   The  cap   c o n t a i n s ,   in  i t s   c e n t r a l   p o r t i o n ,   a  

c y l i n d r i c a l   s h a p e d   member   251  w h i c h   t e r m i n a t e s   in  a  
c o n i c a l   s e c t i o n   252  at  i t s   i n n e r   e n d .   C o n i c a l   s e c t i o n   2 5 2  

a b u t s   a g a i n s t   t he   t a p e r e d   c o n i c a l   s e c t i o n   243  of  the   p l u g  

2 3 9 .   I n w a r d l y   e x t e n d i n g   member   251  c o n t a i n s   at   the   i n n e r  

end  t h e r e o f ,   a  b o r e   253  i n t o   w h i c h   is  i n s e r t e d   t he   d i p  

t u b e   229 .   The  d i p   t u b e   e x t e n d s   t h r o u g h   the   o p e n i n g   245  i n  

t h e   p l u g   w i t h   a  s p a c i n g .   At  t he   o u t e r   end  of  the   c a p ,   i n  

t he   c e n t e r   t h e r e o f ,   is  a  l a r g e r   b o r e   255  e x t e n d i n g   i n t o  

member   251  and  c o m m u n i c a t i n g   w i t h   b o r e   253.   At  t he   i n n e r  

end  of  t h i s   b o r e   a  c h e c k   v a l v e   257  is  d i s p o s e d .   In  t h e  

c a s e   of  t h e   p r e s e n t   e m b o d i m e n t ,   the   c h e c k   v a l v e   is  in  t h e  

fo rm  of  a  s p l i t   s e a l   v a l v e .   H o w e v e r ,   any  o t h e r   t y p e   o f  

c h e c k   v a l v e   can   be  u s e d .   The  s p l i t   s e a l   c h e c k   v a l v e   i s  



h e l d   in  p l a c e   by  a  c y l i n d r i c a l   i n s e r t   259.   The  f i t t i n g  

227  w h i c h   is  s u r r o u n d e d   by  an  0 - r i n g   s e a l   260  to  s e a l  

i n s i d e   t he   c y l i n d r i c a l   i n s e r t   259  in  cap  230 ,   is  i n s e r t e d  

i n t o   t he   c e n t e r   of  t he   i n s e r t   259  and  a c t s   a g a i n s t  t h e  

c h e c k   v a l v e   257  to  open   i t   p e r m i t t i n g  c a r b o n   d i o x i d e   t o  

f l o w   i n t o   the   c o n t a i n e r   t h r o u g h   the   d i p   t u b e   229.   In  t h e  

p o r t i o n   of  t he   c o n t a i n e r   a b o v e   t he   p l u g   239,   t h e  

c o n c e n t r a t e   w i l l   be  c o n t a i n e d .   The  c o o p e r a t i o n   b e t w e e n  

t h e   p l u g   239  and  the   i n w a r d   p r o j e c t i n g   member   251  on  t h e  

cap   p e r f o r m   the   v a l v i n g   a c t i o n   n e e d e d   to  d i s p e n s e   a  

m e t e r e d   U..,ount  of  c o n c e n t r a t e .   The  c o n i c a l   s u r f a c e   243  o f  

p l u g   229  f o r m s   a  v a l v e   s e a t   f o r   t he   c o n i c a l   t i p   252  o f  

m e m b e r   251 .   I t   can  be  s e e n ,   t h a t   m o v e m e n t   of  the   m e m b e r  

251  away  f rom  the   p l u g   239  w i l l   p e r m i t   a  f low  o f  

c o n c e n t r a t e   a r o u n d   the   d i p   t u b e   229  and  i n t o   the  a r e a  

b e t w e e n   the   member   251  and  the   p l u g   2 3 9 .  

What   h a p p e n s   when  such   m o v e m e n t   o c c u r s   is  i l l u s t r a t e d   b y  

F i g .   10.   As  shown  by  the   a r r o w s   261 ,   c o n c e n t r a t e   f l o w s  

a r o u n d   the   d i p   t u b e   229  and  i n t o   a  s p a c e   263  b e t w e e n   t h e  

p l u g   239  and  the   member   251.   At  t he   same  t i m e ,   the  f l a n g e  

249  h a s   been   l i f t e d   away  f rom  the   cap   230  and  an  o p e n i n g  

265  f o r m e d   in  t he   cap  is  e x p o s e d .   In  the  c l o s e d  

c o n d i t i o n ,   a  d o u b l e   s e a l   is  p r o v i d e d .   F i r s t   t h e r e   is  t h e  

s e a l   b e t w e e n   c o n i c a l   s u r f a c e s   252  and  243 .   S e c o n d   is  t h e  

s e a l   p r o v i d e d   by  the   f l a n g e   249  o v e r   o p e n i n g   265.   W i t h  

t h e   cap   230  moved  d o w n w a r d ,   c o n c e n t r a t e   can  now  f l o w  

t h r o u g h   o p e n i n g   265  u n d e r   t he   p r e s s u r e   w h i c h   is  m a i n t a i n e d  

in  t he   c o n t a i n e r   b e c a u s e   of  the   C02  and  d r o p ,   t h r o u g h  a  

gap   b e t w e e n   t he   s t r u t s   223  shown  in  F i g .   4,  and  F i g .   6 c ,  

i n t o   a  cup  267,   p l a c e d   b e l o w   the   d i s p e n s i n g   v a l v e .   T h e  

f l o w i n g   c o n c e n t r a t e   269  f l o w s   e s s e n t i a l l y   s t r a i g h t   d o w n .  

The  d i l u e n t ,   e . g . ,   the   c a r b o n a t e d w a t e r ,   f l o w s   from  t h e  

s p o u t   237  a t   an  a n g l e   i n t e r s e c t i n g   the   f l o w   of  c o n c e n t r a t e  

in  f r e e   s p a c e   and  m i x i n g   w i t h   i t   p r i o r   to  r e a c h i n g   the  c u p  
2 6 7 .  



As  n o t e d   a b o v e ,   t he   v a l v e   w i t h i n   c o n t a i n e r   81  is  o p e n e d   i n  

r e s p o n s e   to  r o t a t i o n   of  i t s   cap  230  w i t h   r e s p e c t   to  i t s  

body   238  b r o u g h t   a b o u t   by  r o t a t i o n   of  c e n t r a l   v a l v e   m e m b e r  

189  w i t h   r e s p e c t   to  a d j u s t m e n t   d i s c   193  w h i c h ,   o n c e  

a d j u s t e d   by  a d j u s t i n g   s c r e w   195 ,   r e m a i n s   f i x e d   d u r i n g  

o p e r a t i o n .   The  m a n n e r   in  w h i c h   the   r o t a r y   m o t i o n   of  t h e  

c e n t r a l   v a l v e   member   189  b r i n g s   a b o u t   a  s e p a r a t i o n   of  t h e  

p l u g   239  and  t h e   cap  230  i s   b e s t   i l l u s t r a t e d   by  F i g s , 1 0 a  

and  1 0 a .   In  F i g .   l l a   t h e   i n s e r t i o n   of  t he   t a b s   211  i n t o  

t h e   s l o t s   217  in  t he   a d j u s t m e n t   r i n g   193  is   i l l u s t r a t e d .  

As  d e s c r i b e d   a b o v e ,   t h i s   h o l d s   b o t t l e   238  f i x e d .  

F u r t h e r m o r e ,   t h e   m a n n e r   in  w h i c h   the   t a b   213  on  the   c a p  
230  i s   i n s e r t e d   i n t o   t he   s l o t   215  to  c a u s e   the   cap   230  t o  

r o t a t e   w i t h   c e n t r a l   v a l v e   member   189  is  a l s o   e v i d e n t .   T h e  

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

F i g .   6  and   F i g .   4 .  

As  i l l u s t r a t e d   in  F i g .   1 0 a ,   t he   neck   247  of  b o t t l e   2 3 8  

c o n t a i n s   a  p a i r   of  o p p o s e d   p r o j e c t i n g   n i b s   271 .   T h e s e  

p r o j e c t i n g   n i b s   f i t   i n t o   cam  s l o t s   or  g r o o v e s   273  f o r m e d  

on  o p p o s i t e   s i d e s   of  t he   i n s i d e   of  c ap   2 3 0 .  

A  v i e w   of  a  p o r t i o n   of  t h e   cap  230  u n f o l d e d   is  shown  i n  

F i g .   l O b .   In  t h i s   f i g u r e ,   the   s h a p e   of  the   s l o t s   273  i s  

e v i d e n t .   The  s l o t   c o n t a i n s   a  h o r i z o n t a l   p o r t i o n   2 7 5  

f o l l o w e d   by  a  s l o p i n g   or  a n g l e d   p o r t i o n   277 .   I t   can  b e  

s e e n   t h a t ,   as  t he   c e n t r a l   v a l v e   member   189  is   r o t a t e d ,   i t  

c a r r i e s   w i t h   i t   the   cap   230  b e c a u s e   of  t he   i n s e r t i o n   o f  

t h e   t a b   213  in  t he   s l o t   215 .   R o t a t i o n   w h i l e   t he   n i b s   a r e  
in  t h e   h o r i z o n t a l   a r e a   275  of  the   s l o t   w i l l   r e s u l t   in  n o  
r e l a t i v e   l i n e a r   up  or  down  m o t i o n   b e t w e e n   the   cap  230  a n d  

t h e   b o t t l e   238 ,   and  t h u s   t he   v a l v e   f o r m e d   by  the   p l u g   2 3 9  

and  t h e   member   251  r e m a i n s   c l o s e d .   T r a v e l   in  t h e  

h o r i z o n t a l   p o r t i o n   275  t a k e s   p l a c e   b e t w e e n   the   p o s i t i o n s  

of   c e n t r a l   v a l v e   member   189  shown  in  F i g .   6a  and  6 b .  

H o w e v e r ,   w i t h   f u r t h e r   r o t a t i o n   to  the   p o s i t i o n   shown  in  6 c  
t h e   n i b s   271  w i l l   b e g i n   to  move  i n t o   the   a n g l e d   p o r t i o n  



277  c a u s i n g   t he   p r o j e c t i o n   251  to  move  away  from  t h e  

i n s e r t   239,   in  o r d e r   to  r e a c h   the  p o s i t i o n   shown  in  F i g .  

10,   to  d i s p e n s e   t he   c o n c e n t r a t e   at  a  p r e s e t   m e t e r e d   f l o w  

r a t e .   I t   w i l l   be  a r r a n g e d   t h a t   the   n i b s   271  w i l l   be  in  a  

p o s i t i o n   in  t he   s a i d   s t r a i g h t   p o r t i o n s   275  i n t e r m e d i a t e  

the   e n d s   t h e r e o f   when  the   c o n t a i n e r   is  in  the  m a c h i n e   a n d  

t h e   r o t a r y   v a l v e   is  in  t he   p o s i t i o n   shown  in  F i g .   6a  t o  

e n a b l e   r i n g   193  to  be  a d j u s t e d   in  b o t h   d i r e c t i o n s   bu t   t h a t  

m o v e m e n t   of  the   r o t a r y   v a l v e   to  the   F i g .   6b  p o s i t i o n   w i l l  

n o t   c a u s e   the   n i b s   271  to  r i d e   up  the   a n g l e d   p o r t i o n   2 7 7 .  

A l s o ,   t he   a n g l e d   p o r t i o n s   277  s h o u l d   be  of  s u f f i c i e n t  

l e n g t h   t h a t   t he   n i b s   l i e   b e t w e e n   the   ends   of  the   a n g l e d  

p o r t i o n s   277  when  the   m a c h i n e   is  in  t he   F i g .   6c  p o s i t i o n ,  

a g a i n   to  p e r m i t   t he   a d j u s t m e n t   of  s a i d   r i n g   1 9 3 .  

A l s o   shown  in  c r o s s   s e c t i o n   on  F i g .   10a  is  the   worm  g e a r  
198  of  the   a d j u s t m e n t   s c r e w   195  of  F i g s .   4  and  6.  i t   i s  

e v i d e n t ,   t h a t   the   d i s p e n s i n g   a c t i o n ,   i . e . ,   the   o p e n i n g  o f  

t he   v a l v e   in  t he   c o n t a i n e r   t a k e s   p l a c e   b e c a u s e   of  a  

r e l a t i v e   m o v e m e n t   b e t w e e n   the   cap  230  and  the   b o t t l e   2 3 8 .  

D u r i n g   n o r m a l   o p e r a t i o n ,   t he   b o t t l e   238  is  h e l d   f i x e d  

b e c a u s e   of  the   i n s e r t i o n   of  t he   t a b s   211  in  the   s l o t s   2 1 7  

in  t he   a d j u s t m e n t   r i n g   193 .   T h u s ,   d u r i n g   n o r m a l  

d i s p e n s i n g ,   t he   s t a r t i n g   p o s i t i o n   i . e .   when  in  t h e  

p o s i t i o n   of  F i g .   6b  of  t he   n i b s   271  in  s l o t s   273  and  t h e  

d e g r e e   of  r o t a t i o n   of  t he   cap  230  by  means   of  t h e  

t a b   213  in  the   s l o t   215  in  the   c e n t r a l   v a l v e   member   1 8 9  

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

a m o u n t   oi  t r a v e l   of  n i b s   271  in  s l o p i n g   p o r t i o n s   2 7 7 .  

T h i s   t o t a l   amoun t   of  r o t a t i o n   of  cap  230  is  f i x e d ,   in  t h a t  

m o v e m e n t   of  t he   l e v e r   191  of  F i g .   6c  is  l i m i t e d   by  t h e  

s p r i n g   233.   N o r m a l l y ,   f o r   a  g i v e n   c o n c e n t r a t e ,   the   n i b s  

271  w i l l   be  p o s i t i o n e d ,   as  e x p l a i n e d   h e r e i n ,   d u r i n g  

m a n u f a c t u r e   so  t h a t   when  the   c o n t a i n e r   is  i n s e r t e d   in  t h e  

v a l v e ,   m o v e m e n t   of  the   member   189  b e t w e e n   the  F i g s .   6a  a n d  

6c  p o s i t i o n ,   w i l l   g i v e   the   d e s i r e d   a m o u n t   of  v a l v e   o p e n i n g  
b a s e d   on  the   v i s c o s i t y   of  the   c o n c e n t r a t e   and  on  a  



s t a n d a r d   a m b i e n t   t e m p e r a t u r e ,   e . g . ,   2 0 0 C   w i t h o u t   a n y  -  

a d j u s t m e n t   of  t he   a d j u s t m e n t   s c r e w   195 .   H o w e v e r ,   if  t h e  

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

a  h i g h e r   or  l o w e r   t e m p e r a t u r e   e x i s t s ,   t h i s   w i l l   a f f e c t   t h e  

f l o w   r a t e   f o r   a  g i v e n   o p e n i n g   of  the   v a l v e .   For  e x a m p l e ,  

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

to  20oC.   w i l l   n o r m a l l y   be  m a i n t a i n e d   in  w i n t e r t i m e ,   i n  

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

The  h i g h e r   t e m p e r a t u r e s   in  many  c a s e s   w i l l   l o w e r   t h e  

v i s c o s i t y   of  t he   c o n c e n t r a t e   and  too   much  c o n c e n t r a t e   may 

ue  d i s p e n s e d .   The  a d j u s t m e n t   s c r e w   195  is  u t i l i z e d   t o  

s o l v e   t h i s   p r o b l e m .   I f   t he   u s e r   f i n d s   t h a t   too   much  o r  

t o o   l i t t l e   c o n c e n t r a t e   is  b e i n g   d i s p e n s e d ,   the   a d j u s t m e n t  

s c r e w   can   be  t u r n e d .   T h i s   r o t a t e s   the   a d j u s t m e n t   r i n g   1 9 3  

and  in  e f f e c t   c a u s e s   a  r e l a t i v e   r o t a t i o n   b e t w e e n   the  c a p  

230  and  b o t t l e   238  to  b i a s   t he   n i b s   271  in  one  d i r e c t i o n  

or  t h e   o t h e r .   In  t u r n ,   t h i s   means   t h a t   fo r   a  g i v e n  

r o t a t i o n   of  t he   c e n t r a l   v a l v e   member  189  t h e   n i b s   271  w i l l  

move  up  t he   a n g l e d   or  s l o p e d   p o r t i o n   277  a  g r e a t e r   o r  

l e s s e r   e x t e n t .   T h i s   in  t u r n   w i l l   c o n t r o l   t he   d e g r e e   t o  

w h i c h   t h e   v a l v e   is  o p e n e d .   To  e n a b l e   t he   a d j u s t m e n t   t o  

t a k e   p l a c e ,   the   s a i d   s l o t s   277  m u s t ,   as  e x p l a i n e d   h e r e i n ,  

be  of  s u f f i c i e n t   l e n g t h .  

The  O p e r a t i o n   of  t h e   V a l v e   and  C o n t a i n e r  

The  o p e r a t i o n   of  t he   d i s p e n s i n g   v a l v e   w i l l   now  b e  

e x p l a i n e d .   Wi th   r e f e r e n c e   to  F i g .   3  a  c a r b o n   d i o x i d e  

b o t t l e   68  w i l l   be  in  p l a c e   and  the   c a r b o n a t o r   61  w i l l   b e  

f i l l e d   w i t h   w a t e r   w h i c h   has   been   c a r b o n a t e d   by  p a s s i n g  

c a r b o n   d i o x i d e   t h r o u g h   i t ,   the   c a r b o n   d i o x i d e   b e i n g   p a s s e d  

t h r o u g h   the   d i f f u s e r   95.  The  c a r b o n a t o r   w i l l   be  at   t h e  

p r e s s u r e   of  40  p s i   to  wh ich   the  r e g u l a t i n g   v a l v e   69  i s  

s e t ,   i . e . ,   t h i s   p r e s s u r e   w i l l   be  m a i n t a i n e d   in  the   h e a d  

s p a c e   a b o v e   the   w a t e r   in  c a r b o n a t o r   61.  The  d e t a i l e d  

o p e r a t i o n   of  t he   c a r b o n a t o r   and  the   m a n n e r   in  wh ich   i t   i s  

r e f i l l e d   w i l l   be  d e s c r i b e d   b e l o w .   F u r t h e r m o r e ,   the   w a t e r  



in  t he   c a r b o n a t o r   w i l l   have   been   c o o l e d   by  the  c o o l i n g  

m e a n s   55  shown  on  F i g .   2b.  T h e s e ,   t o o ,   w i l l   he  e x p l a i n e d  

in  more  d e t a i l   b e l o w .   Low  p r e s s u r e ,   5  p s i   c a r b o n   d i o x i d e  

w i l l   be  a v a i l a b l e   in  t he   p a s s a g e   113 ,   a n d ,   b e c a u s e   of  t h e  

p r e s s u r i z a t i o n   of  t he   c a r b o n a t o r   61,  c a r b o n a t e d   w a t e r  

u n d e r   p r e s s u r e   w i l l   be  a v a i l a b l e   in  the   p a s s a g e   99.  T h u s ,  

a t   e a c h   of  the   v a l v e s   a  s u p p l y   of  c a r b o n   d i o x i d e   w i l l   b e  

a v a i l a b l e   a t   t h e   o u t l e t s   119  or   121  and  a  s u p p l y   o f  

c a r b o n a t e d   w a t e r   a t   t he   o u t l e t s   105  and  107.   C o n t a i n e r s  

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

d i s p e n s e r .   For  e x a m p l e ,   the   c o n c e n t r a t e s   may  c o m p r i s e   a  

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

r o o t   b e e r ,   e t c . ,   or  c a n  c o m p r i s e ,   f o r   e x a m p l e ,   an  a d d i t i v e  

to   make  q u i n i n e   w a t e r   and  so  f o r t h .   In  an  a l t e r n a t e  

e m b o d i m e n t   w h e r e   w a t e r   was  no t   c a r b o n a t e d ,   the   c o n c e n t r a t e  

c o u l d   be  a  f r u i t   j u i c e   c o n c e n t r a t e ,   o r ,   whe re   i t   w a s  
d e s i r e d   to  make  a  ho t   d r i n k ,   f o r   e x a m p l e ,   a  c o f f e e ,   t e a   o r  

h o t   c h o c o l a t e   c o n c e n t r a t e .  

W i t h   t he   v a l v e   in  t he   F i g .   6a  p o s i t i o n ,   the   c o n t a i n e r   81 

w i t h   the   c o n c e n t r a t e   is  i n s e r t e d   i n t o   the   v a l v e   or  v a l v e s  

( t h e   i l l u s t r a t e d   e m b o d i m e n t   i n c l u d e s   two  v a l v e   m e c h a n i s m s '  

h o w e v e r ,   a  s i n g l e   v a l v e   or  more   t h a n   two  c o u l d   b e  

p r o v i d e d ) .   I t   is  i n s e r t e d   so  t h a t   t he   t a b s   211  a r e   in  t h e  

s l o t s   217  and  t he   t a b   213  i n s e r t e d   i n t o   the   s l o t   215,   a s  
b e s t   s e e n   f rom  F i g s .   6  and  11.   As  i t   is  i n s e r t e d   t h e  

member   227  w i l l   open   the   c h e c k   v a l v e   257  ( F i g .   8 ) .   A t  

t h i s   p o i n t ,   t he   h a n d l e   191  w i l l   be  in  the   p o s i t i o n   s h o w n  

in  F i g .   6a .   T h i s   w i l l   b r i n g   the   d i p   t u b e   229  wh ich   is  i n  

c o m m u n i c a t i o n   w i t h   t he   i n s i d e   of  t he   c o n t a i n e r   i n  

c o m m u n i c a t i o n   w i t h   the   v e n t   h o l e   183  t h r o u g h   the  p a s s a g e  
225  shown  on  F i g .   6 a .  

N e x t ,   the   h a n d l e   is  moved  to  the   p o s i t i o n   shown  in  6b.  No 

t he   p a s s a g e   225  is  l i n e d   up  w i t h   the   o u t l e t   123  and  c a r b o n  

d i o x i d e   p a s s e s   to  the   f i t t i n g   227  and  t h r o u g h   the  c h e c k  

v a l v e   257  and  the   d ip   t u b e   229  i n t o   the  b o t t l e   218  t o  



p r e s s u r i z e   i t .   D u r i n g   t h i s   m o v e m e n t   b e t w e e n   the  p o s i t i o n  

of   F i g s .   6a  and  6b ,   the   n i b s   271  move  in  the   s t r a i g h t  

s e c t i o n   275  o f  t h e   s l o t   273  in  t he   cap   230  shown  in  F i g s .  

10a  and  l O b .  

When  i t   is  d e s i r e d   to  d i s p e n s e   a  d r i n k ,   t he   h a n d l e   191  i s  

p u s h e d   to   t h e   r i g h t   f rom  t he   F i g .   6b  p o s i t i o n   to  t h a t  

s h o w n   in  F i g .   6c  a g a i n s t   t he   f o r c e   of  the   r e t u r n   s p r i n g  

2 3 3 .   In  t h i s   p o s i t i o n ,   t he   c h a n n e l   225  is  s t i l l   l i n e d   u p  
w i t h   t h e   o p e n i n g   121  and  t he   c o n t a i n e r   r e m a i n s  

p r e s s u r i z e d .   The  w a t e r   o u t l e t   231  l i n e s   up  w i t h   t h e  

o p e n i n g   107  and  c a r b o n a t e d   w a t e r   is  d i s p e n s e d   from  t h e  

s p o u t   237  shown  on  F i g s .   9  and  10.  The  n i b s   271  have   now 

moved   i n t o   t h e   s l a n t e d   s e c t i o n   277  of   t he   s l o t   273  in  t h e  

cap   2 3 0 .   T h i s   r e s u l t s   in  t he   cap   b e i n g   moved  away  f r o m  

t h e   b o t t l e   so  t h a t   the   member   251  moves   away  f rom  the   p l u g  

2 3 9 ,   o p e n i n g   t he   m e t e r i n g   v a l v e   f o r   t he   c o n c e n t r a t e   w h i c h  

now  f l o w s   in  t he   d i r e c t i o n   of  t he   a r r o w s   261  shown  on  F i g .  

10  i n t o   t he   s p a c e   263  and  t h e n c e   o u t   t he   h o l e   265  in  t h e  

c a p   and  down  t o w a r d   a  cup  267  in  a  s t r e a m   269 .   T h e  

d o w n w a r d   f l o w i n g   s t r e a m   269  i n t e r s e c t s   t he   s t r e a m   270  o f  

c a r b o n a t e d   w a t e r   in  f r e e   s p a c e   c a u s i n g   the   two  to  m i x  

i n t i m a t e l y   as  t h e y   a re   d i s p e n s e d   i n t o   t he   cup  267.   When 

t h e   d e s i r e d   a m o u n t   of  d r i n k   has   b e e n   d i s p e n s e d ,   t he   h a n d l e  

191  i s   r e l e a s e d   and  r e t u r n s   to  t he   p o s i t i o n   shown  on  F i g .  

6b .   The  b o t t l e   238  r e m a i n s   p r e s s u r i z e d ,   b u t   t he   f l o w   o f  

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

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

of  t h e   m o v e m e n t   of  the   o u t l e t   231  away  f rom  the   o p e n i n g  
1 0 7 .  

Any  w a t e r   l e f t   in  c h a m b e r   235  o r   i n l e t   231  of  F i g .   9  c a n  
d r a i n   b o t h   t h r o u g h   s p o u t   237  and  d r a i n   o u t l e t   187  t o  

c o m p l e t e l y   d r a i n   a l l   d i l u e n t .   From  t h i s   p o i n t   o n ,  
a d d i t i o n a l   d r i n k s   can  be  d i s p e n s e d   s i m p l y   by  mov ing   t h e  

h a n d l e   191  to   t he   p o s i t i o n   shown  in  F i g .   6 c .  

A s s u m e   f o r   t he   moment  t h a t   t he   two  c o n c e n t r a t e   c o n t a i n e r s  

81  c o n t a i n   r e s p e c t i v e l y   c o l a   and  d i e t   c o l a .   Assume  i t   i s  



now  d e s i r e d   to  d i s p e n s e   q u i n i n e   w a t e r .   One  of  t h e  

c o n t a i n e r s   81  m u s t   t h u s   be  r e m o v e d   and  r e p l a c e d   w i t h  

a n o t h e r   c o n t a i n i n g   a  q u i n i n e   w a t e r   c o n c e n t r a t e .   T h e  

c o n t a i n e r   81  to  be  r e m o v e d   i s ,   of  c o u r s e ,   p r e s s u r i z e d .   T o  

r e l i e v e   t he   p r e s s u r e   in  t he   c o n t a i n e r   81  the   h a n d l e   191  i s  

moved  to  t h e   p o s i t i o n   shown  in  F i g .   6a.   In  t h i s   p o s i t i o n ,  

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

the   p a s s a g e   225  and  the   v e n t   o p e n i n g   183 .   With  t h e  

p r e s s u r e   r e l i e v e d   on  the   c o n c e n t r a t e   c o n t a i n e r   81  i t   may  

now  be  r e m o v e d .   As  i t   is  r e m o v e d ,   r e f e r r i n g   to  F i g .   8,  i t  

i s   e v i d e n t   t h a t   once   i t   is  l i f t e d   upward   and  t h e   f i t t i n g  

227  is   no  l o n g e r   a c t i n g   a g a i n s t   the   c h e c k   v a l v e   257 ,   t h e  

c h e c k   v a l v e   257  w i l l   c l o s e .   T h i s   p r e v e n t s   any  p o s s i b i l i t y  

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

d i p   t u b e   229 .   The  new  c o n t a i n e r   is  t h e n   pu t   i n t o   p l a c e  

a f t e r   w h i c h   the   s t e p s   d e s c r i b e d   a b o v e   a r e   f o l l o w e d .  

T y p i c a l l y ,   t he   c o l a   c o n c e n t r a t e   w i l l   be  a  r e l a t i v e l y   t h i c k  

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

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

o p e n i n g   of  the   v a l v e   made  up  by  the   member   251  and  p l u g  
239 .   The  n e c e s s a r y   m e t e r i n g   w h i c h   must   be  c a r r i e d   o u t   i s  

a c c o m p l i s h e d   by  a d j u s t i n g   the   p o s i t i o n i n g   of  the   t a b s   2 1 3  

w i t h   r e s p e c t   to   s l o t   273  on  the   cap  230  d u r i n g  

m a n u f a c t u r e .   In  o t h e r   w o r d s ,   in  the   r e s t   p o s i t i o n ,  

r e f e r r i n g   to  F i g .   10b ,   f o r   a  c o l a   s y r u p   the   n ib   w i l l   b e  

r e l a t i v e l y   c l o s e   to  the   a n g l e d   s e c t i o n   277,   bu t   not   s o  

c l o s e   as  to  c a u s e   f l ow  of  c o n c e n t r a t e   from  the   c o n t a i n e r  

when  the   r o t a r y   v a l v e   is  in  t he   F i g .   6b  p o s i t i o n .   On  t h e  

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

p l a c e d   f u r t h e r   to  the   l e f t   so  t h a t ,   w i th   m o v e m e n t   of  t h e  

v a l v e   t o  t h e   F i g .   6c  p o s i t i o n ,   the   n i b s   271  w i l l   o n l y   r i d e  

up  on  the   a n g l e d   p o r t i o n   a  s m a l l   a m o u n t .   A l t e r n a t i v e l y ,  
t h i s   c o n t r o l   can  be  o b t a i n e d   by  u s i n g   d i f f e r e n t   a n g l e s   on  
the   a n g l e   p o r t i o n   2 7 7 .  

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



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

v a l v e   and  c o n t a i n e r   s h o u l d   be  e v i d e n t .   I t   can  be  m a d e  

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

o t h e r   m a t e r i a l s   can   of  c o u r s e   be  u s e d .   For  e x a m p l e ,   t h e  

b o t t l e   238  may  be  made  of  g l a s s   or  m e t a l .   By  f o r m i n g   t h e  

d i s p e n s i n g   v a l v e   in  one  p i e c e   w i t h   t he   m a n i f o l d   a n d  

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

t h e   s u p p l y   of  m a t e r i a l s   to  t he   v a l v e ,   t he   need  f o r  

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

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

p e r m i t s   p r e s e t t i n g   a t   t he   f a c t o r y   w i t h   the   a d j u s t m e n t  

s c r e w   on  t he   m a n i f o l d   g i v i n g   the   f i n e   a d j u s t m e n t   n e c e s s a r y  

to  t a k e   c a r e   of  t e m p e r a t u r e   v a r i a t i o n s   or  p e r s o n a l   t a s t e .  

F u r t h e r m o r e ,   i t   is  i m p o r t a n t   to  n o t e ,   when  r e f e r r i n g   t o  

F i g .   10  t h a t   t h e   c o n c e n t r a t e   p a s s e s   d i r e c t l y   from  t h e  

c o n t a i n e r   i n t o   t he   c u p .   I t   has   been   w e l l   e s t a b l i s h e d ,  

t h a t   mo ld   g r o w t h   is  l i k e l y   to  o c c u r   w i t h   d i l u t e   s y r u p .  

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

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

g r e a t   a d v a n t a g e   o v e r   mos t   p r i o r   a r t   d i s p e n s e r s   in  w h i c h  

m i x i n g   t o o k   p l a c e   w i t h i n   t he   m a c h i n e   and  w h i c h   c o u l d   l e a d  

to   u n s a n i t a r y   c o n d i t i o n s .  

I t   i s   p o s s i b l e   to  d e s i g n   the   p a c k a g e   or  c o n t a i n e r  

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

c o n s t r u c t i o n s   a r e   i l l u s t r a t e d   in  F i g s .   11  to   1 8 .  

R e f e r r i n g   to  F i g s .   11  and  12,  in  t h e s e   d r a w i n g s   a r e   s h o w n  

two  a l t e r n a t i v e   s e a l i n g   c o n s t r u c t i o n s   to  the   s e a l  

a r r a n g e m e n t   2 4 3 / 2 5 3   shown  in  F i g s .   7,  8  and  1 0 .  

In  t h e   a r r a n g e m e n t   of  F i g .   11  t h e   d i p   t u b e   28X  is   p r o v i d e d  

w i t h   a  r e d u c e d   d i a m e t e r   v a l v e   p o r t i o n   80X,  and  w h e r e   t h e  

p o r t i o n   80X  w i d e n s   to  the   l a r g e r   d i a m e t e r   a t   the   l o w e r   e n d  

t h e r e o f ,   i t   e n g a g e s   in  a  s e a l i n g   f a s h i o n   a g a i n s t   a n  

i n j e c t i o n   m o u l d e d   p l u g   82X,  s e a l i n g l y   and  f r i c t i o n   f i t t e d  

in  t h e   p a c k a g e   n e c k   12X.  In  u s e ,   when  the   cap   18X  i s  



r o t a t e d   as  d e s c r i b e d   p r e v i o u s l y   and  moves   away  f rom  t h e  

body   10X,  t he   r e d u c e d   d i a m e t e r   p o r t i o n   80X  moves   to  t h e  

d o t t e d   l i n e   p o s i t i o n   shown  in  F i g .   11,  so  t h a t   t h e  

c o n c e n t r a t e   can   f l o w   p a s t   the   p l u g   82X,  and  t he   r e d u c e d  

d i a m e t e r   p o r t i o n   80X  of  t u b e   28X  and  o u t   of  a p e r t u r e s   32X 

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

In  t h e   a r r a n g e m e n t   shown  in  F i g .   12,  t he   t u b e   28X  has  a 

f l e x i b l e   b u l b o u s   p o r t i o n   9 0 X  w h i c h   s e a l i n g l y   e n g a g e s   t h e  

s h o u l d e r   13X  of  the   p a c k a g e   neck   12X,  and  when  the   cap   18X 

is   r o t a t e d ,   as  d e s c r i b e d   p r e v i o u s l y ,   r e l a t i v e   to  t he   b o d y  

10X,  t h e   b u l b o u s   p o r t i o n   90X  c h a n g e s   s h a p e   as  shown  i n  

d o t t e d   l i n e s   in  F i g .   12,  w h e r e b y   the   s y r u p   can  f l o w   p a s t  

t he   t u b e   28X  and  p a s t   the   now  d e f o r m e d   b u l b o u s   p o r t i o n   90X 

and  f l o w   o u t   a p e r t u r e   32X.  When  the   cap  18X  is   o n c e   m o r e  

r o t a t e d   in  t he   o p p o s i t e   d i r e c t i o n ,   in  e i t h e r   t he   F i g s .   11 

or   12  e m b o d i m e n t ,   s e a l i n g   is  once   more  e s t a b l i s h e d   b e t w e e n  

t he   t u b e   28X  and  the   s h o u l d e r   in  the   c a s e   of  F i g .   11 

e m b o d i m e n t   or  t h e   b u l b o u s   p o r t i o n   90X  and  s h o u l d e r   13X  i n  

the   c a s e   of  F i g .   12  e m b o d i m e n t .  

The  a r r a n g e m e n t   shown  in  F i g .   13  is  e s s e n t i a l l y   s i m i l a r   t o  

t h a t   shown  in  F i g .   11  in  t h a t   the   t u b e   28X  is  a g a i n  

p r o v i d e d   w i t h   a  r e s t r i c t i o n   80X  bu t   in  t h i s   c a s e ,   the   p l u g  

82X,  in  t he   c l o s e d   c o n d i t i o n   of  t he   c o n t a i n e r ,  

f r i c t i o n a l l y   and  s e a l i n g l y   e n g a g e s   the   l a r g e r   d i a m e t e r  

p o r t i o n   of  t he   t u b e   28X  at  the   l o w e r   end  t h e r e o f .   As  t h e  

cap   18X  is  r o t a t e d   in  a  d i s p e n s i n g   a c t i o n   ( m o v e m e n t   f r o m  

the   F i g .   6b  to  t he   6c  p o s i t i o n ) ,   the   a p e r t u r e d   r e g i o n   o f  

t h e   p l u g   82X  e n c i r c l e s   the   r e s t r i c t i o n   80X,  c r e a t i n g   f l u i d  

c o m m u n i c a t i o n   b e t w e e n   the  i n t e r i o r   of  the   p a c k a g e   and  t h e  

o u t l e t   a p e r t u r e   32X,  so  t h a t   s y r u p   can  f l o w   from  t h e  

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

d e s c r i b e d .   In  each   of  the   e m b o d i m e n t s   i l l u s t r a t e d   i n  

F i g s .   11  and  13,  the   cap  18X  is  not   e a s i l y   r e m o v a b l e   b y  
v i r t u e   of  t he   u p p e r   p o r t i o n   of  the   t u b e   28X  b e i n g   o f  

e n l a r g e d   d i a m e t e r .  



T u r n i n g   now  to  F i g s .   14  and  15,  the   e m b o d i m e n t   of  t h e  

i n v e n t i o n   of  t he   c o n t a i n e r   i l l u s t r a t e d   in  t h e s e   F i g s .   i s  

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

t h a t   t h e   cap   is  i n t e g r a l   w i t h   the   p a c k a g e   b o d y ,   bu t   t h e  

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

o p e r a t i o n   of  the   a r r a n g e m e n t   d e s c r i b e d   in  F i g .   12.  In  t h e  

F i g s .   14  and  15  a r r a n g e m e n t ,   t he   body  is  a g a i n   i l l u s t r a t e d  

by  n u m e r a l   10X,  bu t   n u m e r a l   120X  i l l u s t r a t e s   an  i n t e g r a l  

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

to  t h e   c o n t a i n e r   body  10X  by  means   of  an  i n w a r d l y   w a i s t e d  

p o r t i o n   122X  w h i c h   s e a l i n g l y   e n g a g e s   a  b u l b o u s   p o r t i o n   90X 

of   t h e   t u b e   28X  w h i c h   a g a i n   as  shown  is  i n t e g r a l   w i t h   t h e  

cap   120X.   A g a i n ,   t he   o u t l e t   a p e r t u r e   32X  is   p r o v i d e d   i n  

t h e   c a p ,   b u t   in  a d d i t i o n   t h e   cap  has   o u t w a r d l y   d i r e c t e d  

i n t e g r a l   b a y o n e t   p i n s   124X  w h i c h   s l i d e   t h r o u g h   s l o t s   o r  

k e y w a y s   41X  and  43X  in  t he   m e m b e r s   193  and  191  ( r e f e r   t o  

F i g .   6)  w h i c h   r e p l a c e   s l o t s   217  and  215 .   The  s l o t s   41X 

e x t e n d   t h r o u g h   the   e n t i r e   w i d t h   of  t he   member   193  w h i l s t  

s l o t s   43X  e x t e n d   o n l y   as  f a r   as  c i r c u m f e r e n t i a l   cam  s l o t s  

45X.  F i g .   14  shows   t h e   a r r a n g e m e n t   i m m e d i a t e l y   a f t e r   t h e  

p a c k a g e   has   b e e n   i n s e r t e d   in  t he   a p p a r a t u s .   When  t h e  

m e m b e r   191  is  r o t a t e d   so  as  to  e f f e c t   d i s c h a r g e   o f  

c o n c e n t r a t e   f rom  the   p a c k a g e   as  d e s c r i g b e d   h e r e i n ,   by  

v i r t u e   of   t he   p i n s   124X  e n g a g i n g   in  t he   c i r c u m f e r e n t i a l  

cam  s l o t s   45X,  t he   cap   120X  is  f o r c e d   d o w n w a r d l y   in  F i g s .  

14  and   15  as  i n d i c a t e d   by  a r r o w   126X  c a u s i n g   the   cap  120X 

to  move  away  f rom  the   body  10X,  the   member   193  p r e v e n t i n g  

any   b o d i l y   m o v e m e n t   of  t he   p a c k a g e   in  a  d o w n w a r d s  

d i r e c t i o n .   T h i s   a c t i o n   has  the   e f f e c t   of  l o w e r i n g   t h e  

t u b e   28X,  and  a l s o   of  o p e n i n g   up  the   w a i s t e d   p o r t i o n   122X 

as  shown   c l e a r l y   in  F i g .   15  so  t h a t   t h e r e   is  e s t a b l i s h e d   a  

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

F i g .   15  b e t w e e n   the   i n t e r i o r   of  the   p a c k a g e   and  the   o u t l e t  

32X,  w h i c h   c o n d i t i o n   w i l l   p r e v a i l   when ,   as  d e s c r i b e d  

h e r e i n ,   t he   o t h e r   c o m p o n e n t s   of  t he   d i s p e n s e r   c a u s e  

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

p r o d u c e   a  c a r b o n a t e d   b e v e r a g e   in  a  c o n t a i n e r .   T h e  



a d v a n t a g e   of  t he   p a c k a g e   i l l u s t r a t e d   in  F i g s .   14  and  15  i s  

t h a t   i t   can  be  s o l d   as  a  c o m p l e t e l y   s e a l e d   u n i t ,   o u t l e t  

32X  b e i n g   f o r   e x a m p l e   c o v e r e d   by  means   of  a  t e a r   s t r i p   o r  

r i p   c a p ,   or  i t   may  be  p r o v i d e d   s i m p l y   by  f o r m i n g   a  h o l e   i n  

t h e   c o n t a i n e r   b e f o r e   use  in  the   m a c h i n e   to  p r o v i d e   t h e  

o u t l e t   32X.  When  t h e   member   191  is  r o t a t e d   in  t h e  

o p p o s i t e   d i r e c t i o n   by  the   s p r i n g   233 ,   i . e . ,   to  t e r m i n a t e  

t h e   f l o w   of  s y r u p   and  c a r b o n a t e d   w a t e r ,   t he   r e s i l i e n c y   o f  

t h e   w a i s t e d   p o r t i o n   122X  a s s i s t s   in  r e t u r n i n g   the  cap   120X 

to  t h e   F i g .   14  p o s i t i o n   in  w h i c h   the   b u l b o u s   p o r t i o n   90X 

o n c e   more   c l o s e s   t he   i n t e r i o r   of  the   p a c k a g e   body  from  t h e  

o u t l e t   32X,  and  f l o w   of  s y r u p   c e a s e s .   I t   is  a p p r e c i a t e d  

t h a t   o t h e r   e m b o d i m e n t s   of  t he   i n v e n t i o n   b a s e d   upon  t h e  

p r i n c i p l e   d e s c r i b e d   w i t h   r e f e r e n c e   to  F i g s .   14  and  15,  c a n  
be  d e v i s e d .   For  e x a m p l e ,   the   b u l b o u s   p o r t i o n   90X  may  l i e  

a b o v e   t h e   w a i s t e d   p o r t i o n   122X  or   i n d e e d   t he   t u b e   28X  c a n  

be  of  a  c o n s t r u c t i o n   as  shown  in  F i g .   11  or  F i g .   1 3 .  

I n s t e a d   of  p r o v i d i n g   a  s p l i t   s e a l   or  o t h e r   t y p e   of  one  way  

v a l v e   in  c o n j u n c t i o n   w i t h   the   d i p   t u b e   229 ,   28X  or  i t   i s  

p o s s i b l e   to  p r o v i d e   the   i n n e r   end  of  such   t ube   w i t h   a  
" b l o w - o f f   cap"   such   as  shown  in  F i g .   7  w h i c h   k e e p s   the  d i p  

t u b e   c l o s e d   u n t i l   i t   is  u s e d .   Cap  9  is  no t   p r e s e n t   when  a  

one  way  v a l v e   is  u s e d .   As  an  a l t e r n a t i v e ,   cap   9  may  b e  

made  of  f l e x i b l e   m a t e r i a l   such   as  r u b b e r   w i t h   a  s l i t   t o  

a c t   as  a  c h e c k   v a l v e ,   wh ich   c o u l d   be  a d v a n t a g e o u s l y   u s e d  

in  n e a r   s t e r i l e   c o n d i t i o n s   to  m a i n t a i n   an  i n e r t  

a t m o s p h e r e .   In  such   c a s e s   t h e r e   may  be  a  c h e c k   v a l v e   i n  

t h e   c a r b o n   d i o x i d e   l i n e   wh ich   is  o p e n e d   o n l y   in  r e s p o n s e  
to  a  p a c k a g e   b e i n g   i n s e r t e d   in  the   m a c h i n e .  

In  t h e   a l r e a d y   d e s c r i b e d   e m b o d i m e n t s   of  the   i n v e n t i o n ,   a s  

r e l a t e d   to  the   p a c k a g e   or  c o n t a i n e r ,   a  p r o p e l l e n t   g a s  

(C02)   is  used   to  d r i v e   the  c o n c e n t r a t e   f rom  the   p a c k a g e  
t h r o u g h   the   o u t l e t   a p e r t u r e ,   when  the   cap  is  d i s p l a c e d .  

I t   is  a l s o   p o s s i b l e   to  a r r a n g e   w i t h i n   t he   s c o p e   of  t h e  

i n v e n t i o n   f o r   the   p a c k a g e   to  be  a  " g r a v i t y   f e e d "  



d i s p e n s i n g   d e v i c e ,   and  the   e m b o d i m e n t s   of  the   i n v e n t i o n   o f  

t h e   p a c k a g e   shown  in  F i g s .   16  to  18  a r e   the   s o - c a l l e d  

g r a v i t y   f e e d   a r r a n g e m e n t s .  

R e f e r r i n g   to  t he   e m b o d i m e n t   shown  in  F i g s .   16  and  17,  t h e  

body   of  t h e   p a c k a g e   is  r e p r e s e n t e d   by  n u m e r a l   200X,  a n d  

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

d i a m e t e r   n e c k   p o r t i o n   202X,  t h e   mou th   of  wh ich   fo rms   a  

s e a l .   The  cap   204X  is   c o n n e c t e d   to  t he   neck   in  a  f a s h i o n  

s i m i l a r   to  t h a t   a l r e a d y   d e s c r i b e d ,   and  is  p r o v i d e d   w i t h   a  

c e n t r a l   t u b e   206X  h a v i n g   a  s e a l i n g   s h o u l d e r   208X  w h i c h ,   i n  

t h e   c l o s e d   p o s i t i o n   of  t he   p a c k a g e   shown  in  F i g .   1 6 ,  

s e a l i n g l y   e n g a g e s   t he   r e d u c e d   d i a m e t e r   neck   p o r t i o n   2 0 2 X .  

In  a d d i t i o n ,   t h e   s a i d   t u b e   206X  is  c l o s e d   by  means   of  a  

c h e c k   v a l v e   in  t he   form  of  a  s p l i t   s e a l   210X  w h i c h ,   in  t h e  

i n - u s e   p o s i t i o n   shown  in  F i g .   16  is  o p e n e d   by  a  v e n t i n g  

n i p p l e   212X  in  much  the  same  m a n n e r   as  the   F i g s .   1  to  11 

e m b o d i m e n t .   As  shown  in  t he   in  use  p o s i t i o n   n i p p l e   212X 

is   s e a l e d   by  O - r i n g   s e a l   217X  to   a  c y l i n d r i c a l   i n s e r t   i n  

c ap   204X,   w h i c h   r e t a i n s   t he   s p l i t   s e a l   in  p l a c e .   The  c a p ,  

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

o u t l e t   214X  f o r   t he   d i s p e n s i n g   of  the   f l a v o u r i n g  

c o n c e n t r a t e   t h e r e f r o m .  

The  p a c k a g e   d e s c r i b e d   is  o p e r a t e d   in  a  m a n n e r   s i m i l a r   t o  

t h e   d e s c r i b e d   e x c e p t   t h a t   t h e r e   is  no  s u p p l y   of  p r o p e l l e n t  

g a s   to  h e   i n s i d e   of  the   p a c k a g e   200X.   When  the   p a c k a g e  

is  in  t h e   t r a n s p o r t a t i o n   c o n d i t i o n ,   t he   s p l i t   s e a l   210X  i s  

of  c o u r s e   c l o s e d   and  the   cap  204X  c l o s e s   the  body  2 0 0 X .  

When  t h e   p a c k a g e   is  to  be  used   i t   is  i n v e r t e d   as  shown  i n  

F i g s .   16  and  17,   and  is  f i t t e d   to  t he   a p p r o p r i a t e   p a r t   i n  

t he   d i s p e n s e r ,   and  a t   the   t ime   of  f i t t i n g   the  n i p p l e   212X 

o p e n s   v a l v e   210X.  I f   now  t he   cap   204X  is  r o t a t e d   r e l a t i v e  

to  t he   body   200X  to  c a u s e   the   s h o u l d e r   208X  to  u n s e a t   f r o m  

t h e   n e c k   p o r t i o n   202X,  t he   f l a v o u r i n g   c o n c e n t r a t e   can  r u n  

p a s t   t h e   s h o u l d e r   208X  and  o u t   of  t he   a p e r t u r e   214X.  A t  



t h e   same  t i m e ,   as  shown  in  F i g .   17  w h i c h   shows  the  o p e n  

p o s i t i o n   of  t he   p a c k a g e ,   a i r   is  d rawn  i n t o   the   i n t e r i o r   o f  

t h e   p a c k a g e   t h r o u g h   the   n i p p l e   212X  as  r e p r e s e n t e d   by  t h e  

b u b b l e s   216X  in  F i g .   17  to  make  up  f o r   the   l i q u i d   w h i c h  

f l o w s   f rom  a p e r t u r e   214X  as  i n d i c a t e d   by  a r r o w   218X  i n  

F i g .   17.  B e c a u s e   of  t h i s   a r r a n g e m e n t ,   in  f a c t   the   l i q u i d  

is  d i s p e n s e d   f rom  a p e r t u r e   214X  u n d e r   t he   i n f l u e n c e   of  a  

c o n s t a n t   h e a d   r e p r e s e n t e d   by  the   head   H  shown  in  F i g .   1 6 ,  

b e c a u s e   a t   t h e   t o p   of  the   t u b e   206X  t h e r e   e x i s t s ,   a n d  

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

h e a d   s p a c e ,   220X  in  the   c o n t a i n e r   t h e r e   e x i s t s   a  s u b -  

a t m o s p h e r i c   p r e s s u r e ,   r e p r e s e n t e d   by  t he   s y m b o l - p x   w h i c h  

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

The  a d v a n t a g e   of  t he   c o n s t r u c t i o n   shown  in  F i g s .   16  and  1 7  

is   t h a t   no  p r o p e l l a n t   s o u r c e   c o n n e c t i o n   is  r e q u i r e d ,   a n d  

t h e   p a c k a g e   can   much  more  r e a d i l y   be  r e m o v e d   f rom  t h e  

m a c h i n e .   A d d i t i o n a l l y ,   i t   is  not   n e c e s s a r y   to  v e n t   t h e  

p a c k a g e   p r i o r   to  r e m o v a l   of  s a m e .  

T h e r e   is  one  p o s s i b l e   d i f f i c u l t y   w i t h   the   a r r a n g e m e n t   o f  

F i g s .   16  and  17,   w h i c h   a r i s e s   if   the   p a c k a g e   is  used   in  a n  
e n v i r o n m e n t   in  w h i c h   t h e r e   a r e   s i g n i f i c a n t   t e m p e r a t u r e  

f l u c t u a t i o n s .   For  e x a m p l e ,   if  the   t e m p e r a t u r e   of  the   s a i . i  
e n v i r o n m e n t   i n c r e a s e d ,   t h e n   the   p r e s s u r e   in  t he   head   s p a c e  

220X  w i l l   i n c r e a s e   due  to  e x p a n s i o n   of  the   gas  t h e r e i n .  

T h i s   c o u l d   c a u s e   b a c k - f l o w   of  s y r u p   t h r o u g h   the   v e n t   t u b e  

212X,  w h i c h   w o u l d   be  u n d e s i r a b l e .   In  a  m o d i f i c a t i o n  

t h e r e f o r e ,   as  shown  in  F ig .   18,  the   p a c k a g e   is  p r o v i d e d  

w i t h   an  i n t e r n a l   c o m p e n s a t i n g   v e s s e l   222X,  wh ich   is  a n  

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

p o r t i o n   202X,  bu t   p r o v i d e d   w i th   a  c o m p e n s a t i n g   a p e r t u r e  

224X,   c o n n e c t i n g   the   i n t e r i o r   of  the   c o m p e n s a t i n g   v e s s e l  

w i t h   t he   i n t e r i o r   of  the   p a c k a g e   body  200X.  I t   is  to  b e  

n o t e d   t h a t   t he   c o m p e n s a t i n g   v e s s e l   222X  and  the  r e d u c e d  

neck   p o r t i o n   202X  a r e   i n t e g r a l ,   but   form  a  s e p a r a t e   u n i t  

f rom  the   body  200X.  The  u n i t   is  in  f a c t   f r i c t i o n a l l y   a n d  



s e a l i n g l y   e n g a g e d   in  t h e   n e c k   of  t he   body  200X.  The  m o d e  

of  t h e   o p e r a t i o n   of  t h e   p a c k a g e   shown  in  F i g .   18  is  t h a t  

when  t h e   p a c k a g e   is  c l o s e d ,   as  shown  in  F i g .   18,  t h e  

l i q u i d   i n s i d e   t he   b o d y   200X  f l o w s   t h r o u g h   a p e r t u r e   224X 

and  f i l l s   up  the   i n v e r t e d   c o m p e n s a t i n g   v e s s e l   to  the   l e v e l  

226X  w h i c h   is  c o i n c i d e n t   w i t h   the   u p p e r m o s t   p o i n t   of  t h e  

a p e r t u r e   224X.  A t m o s p h e r i c   p r e s s u r e   p r e v a i l s   at   s a i d  

l e v e l   226X  by  v i r t u e   of   t he   c o n n e c t i o n   to  a t m o s p h e r e  

t h r o u g h   t h e   n i p p l e   212X  w h i c h   means   t h a t   the   sum  of  t h e  

p r e s s u r e s   hx  b e i n g   t h e   h e a d   o f   l i q u i d   a b o v e   the   s a i d  

l i q u i d   226X  and  t h e   p r e s s u r e   in  t he   head   s p a c e   220  w i l l  

e q u a l   a t m o s p h e r i c .   The  l i q u i d   w i l l   t h e r e f o r e   be  d i s p e n s e d  

f r o m   a r o u n d   t h e   t u b e   206X,   when  the   p a c k a g e   is  open   f o r  

t h e   d i s p e n s i n g   of  l i q u i d   t h r o u g h   the   a p e r t u r e   214X.  W i t h  

t h i s   a r r a n g e m e n t ,  

i f   t h e r e   is  a  c h a n g e   in  t e m p e r a t u r e ,   f o r   e x a m p l e   to  c a u s e  

t h e   g a s   in  t h e   head   s p a c e   200X  to  e x p a n d ,   t h i s   e x p a n s i o n  

i s   a c c o m m o d a t e d   f o r   by  an  i n c r e a s e   of  the   l e v e l   2 2 6 X  

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

u n w a n t e d   d i s c h a r g e   of  l i q u i d   t h r o u g h   the   v e n t   t u b e   2 1 2 X .  

The  p a c k a g e s   a c c o r d i n g   to  t he   i n v e n t i o n   have   p a r t i c u l a r  

a p p l i c a t i o n   in  the   d i s p e n s i n g   of  c a r b o n a t e d   b e v e r a g e s   f r o m  

s m a l l   d i s p e n s e r s   as  d e s c r i b e d   h e r e i n ,   and  d e s i g n e d   f o r   i n -  

home  u s e ,   and  a  f u r t h e r   and  p a r t i c u l a r   a d v a n t a g e   of  t h e  

i n v e n t i o n   is  t h a t   t h e   p a c k a g e   and  i t s   c o n t e n t s   can  b e  

r e m o v e d   f rom  the   e q u i p m e n t   a t   any  t i m e ,   and  the   r o t a r y  
v a l v e   can   r e c e i v e   a  f u r t h e r   p a c k a g e   c o n t a i n i n g   c o n c e n t r a t e  

of   a  d i f f e r e n t   f l a v o u r .   The  p a c k a g e s   a r e   p r e f e r a b l y  

d e s i g n e d   to  be  of  the   t h r o w - a w a y   v a r i e t y ,   and  to  t h i s   e n d  

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

p l a s t i c s   m a t e r i a l .  

V a r i o u s   m o d i f i c a i o n s   may  be  made  w i t h o u t   p a r t i n g   f rom  t h e  

s c o p e   of  t he   i n v e n t i o n ,   and  the   e x a m p l e s   d e s c r i b e d   a r e  

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



F i g s   1 9 - 2 5 c   i l l u s t r a t e   some  p o s s i b l e   m o d i f i c a t i o n s   of  t h e  

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

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

d i s c u s s e d   w i l l   be  t he   same  as  p r e v i o u s l y   d e s c r i b e d .   O n l y  
t h e   p a r t s   of  t he   v a l v i n g   m e c h a n i s m   w h i c h   a re   d i f f e r e n t  

w i l l   be  d i s c u s s e d   in  d e t a i l .  

F i g .   19  i l l u s t r a t e s   a  p a r t i c u l a r l y   s i m p l e   e m b o d i m e n t   o f  

t h e   i n v e n t i o n .   Shown  is  a  b o t t l e   505  w i t h   t a b s   5 0 7  

t h e r e o n   f o r   i n s e r t i o n   in  a  r o t a r y   v a l v e ,   of  the   t y p e  

p r e v i o u s l y   d e s c r i b e d   in  c o n n e c t i o n   w i t h   F i g .   4  f o r  

e x a m p l e .   On  the   end  of  the   neck   of  the   b o t t l e ,   w h i c h  

t e r m i n a t e s   in  a  p l a n a r   a n n u l a r   p o r t i o n   509 ,   is  s n a p p e d   a  

c a p   511  w i t h   a  t a b   513  a d a p t e d   to  i n s e r t   in  a  s l o t   in  a  

r o t a t a b l e   v a l v e   member   of  the   t y p e   d e s c r i b e d   a b o v e .   T h e  

c a p   is  shown  as  h a v i n g   a  d i p   t u b e   514  e x t e n d i n g   t h e r e f r o m  

to  p e r m i t   t he   i n t r o d u c t i o n   of  the   p r e s s u r i z i n g   gas   in  t h e  

m a n n e r   d e s c r i b e d   a b o v e .   Cap  511  has   a  h o l e   or  o p e n i n g   5 1 9  

t h e r e t h r o u g h   w h i c h   f o r m s   t he   d i s p e n s i n g   o u t l e t .   T h e  

a n n u l a r   s u r f d c e   of  t h e   b o t t l e   a l s o   c o n t a i n s   a  h o l e   5 2 1  

b e t t e r   s e e n   in  F i g .   20.  As  is  e v i d e n t   f rom  a n  e x a m i n a t i o n  

of   F i g .   20,  r o t a t i o n   of  t he   t ab   513  in  t he   d i r e c t i o n   o f  

a r r o w   523  t h r o u g h   a  p r e d e t e r m i n e d   a n g l e   w i l l   r e s u l t   in  t h e  

a l i g n m e n t   of  the   h o l e s   519  and  521  to  b r i n g   a b o u t  

d i s p e n s i n g .   C o n t r o l   of  t h e   a m o u n t   d i s p e n s e d   can  b e  

b r o u g h t   a b o u t   by  c o n t r o l l i n g   the   s i z e   of  t he   o p e n i n g   5 2 1  

a n d / o r   p r e f e r a b l y   by  the   o v e r l a p   of  the   o p e n i n g s   521  a n d  

5 1 9 .   Wi th   t h i s   e m b o d i m e n t ,   i t   is  n o t e d   t h a t   a d j u s t m e n t  

t h r o u g h   the   use  of  an  a d j u s t m e n t   r i n g   a l t h o u g h   p o s s i b l e  

c a n n o t   be  c a r r i e d   o u t   as  w e l l   as  in  t he   e m b o d i m e n t s  

p r e v i o u s l y   d e s c r i b e d .  

F i g .   21  i l l u s t r a t e s   a  f u r t h e r   e m b o d i m e n t   of  the   p r e s e n t  

i n v e n t i o n   e m p l o y i n g   a  b o t t l e   605 .   On  the   end  t h e r e o f   is  a  

cap   611  q u i t e   s i m i l a r   to  t he   cap  511  shown  in  F i g .   1 9 .  

The  cap   h o w e v e r ,   c o n t a i n s   a  s e m i - c y l i n d r i c a l   p r o j e c t i n g  

p o r t i o n   613  a l o n g   one  s i d e   t h e r e o f .   T h i s   f o r m s   a  c h a n n e l  



615  w h i c h   c o n s t i t u t e s   t he   d i s p e n s i n g   o u t l e t .   E x t e n d i n g  

t h r o u g h   t he   w a l l   of  the   cap  and  l e a d i n g   i n t o   the  c h a n n e l  

615  is   an  o p e n i n g   617 .   The  neck   of  t he   b o t t l e   605  a l s o  

c o n t a i n s   an  o p e n i n g   619.   M o v e m e n t   of  the   cap  in  t h e  

d i r e c t i o n   of  t he   a r r o w   621  r e s u l t s   in  a l i g n m e n t   of  t he   t w o  

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

t h e   o p e n i n g s   619  and  617  and  t he   c h a n n e l   615 .   A  key  6 2 2  

on  b o t t l e   605  i n s e r t s   in  a  k e y w a y   623  on  cap   611  t o  

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

F i g .   23  i l l u s t r a t e s   an  e m b o d i m e n t   in  w h i c h   a  b o t t l e   7 0 5  

has   a  c o n v e n t i o n a l   t h r e a d   707  on  i t s   n e c k .   S c r e w e d   o n t o  

t h e   t h r e a d   707  is  a  cap  709 ,   of  the   same  g e n e r a l   t y p e  

d e s c r i b e d   in  c o n n e c t i o n   w i t h   F i g s .   8  to  10,  the   p r i m a r y  

d i f f e r e n c e   b e i n g   t h a t   t he   cap  and  neck   c o n t a i n   m a t c h i n g  

t h r e a d s   r a t h e r   t h a n   c o o p e r a t i n g   n i b s   and  s l o t s .   In  a l l  

o t h e r   r e s p e c t s ,   t he   c o n s t r u c t i o n   of  the   b o t t l e   and  c a p  
w i l l   be  e s s e n t i a l l y   the   s ame .   In  o t h e r   w o r d s ,   an  i n s e r t  -  

in  t h e   b o t t l e   n e c k   w i l l   be  p r o v i d e d   and  the   cap  w i l l   h a v e  

a  p r o j e c t i n g   p o r t i o n   c o o p e r a t i n g   w i t h   t h e   i n s e r t   to  form  a  

v a l v e .   As  p r e v i o u s l y   d e s c r i b e d ,   an  o p e n i n g   is  f o r m e d  

i n t o   t h e   cap  to  p e r m i t   t he   d i s p e n s i n g   of  the   l i q u i d .   T h e  

b o t t l e   705  p o s s e s s e s   t a b s   711  and  is   i n s e r t e d   i n t o  

a p p r o p r i a t e l y   s h a p e d   s l o t s   714  in  a  f i x e d   p a r t   of  t h e  

r o t a r y   v a l v e   m e c h a n i s m .   S i m i l a r l y ,   as  in  the   p r e v i o u s l y  

d i s c u s s e d   e m b o d i m e n t s ,   the   cap   709  c o n t a i n s   a  t a b   7 1 3 .  

T h i s   s l i d e s   i n t o   a  s l o t   715  in  t he   r o t a t a b l e   v a l v e   p a r t .  

H o w e v e r ,   s l o t   715 ,   u n l i k e   t he   s l o t s   in  the   p r e v i o u s  

e m b o d i m e n t ,   p e r m i t s   m o v e m e n t   of  t he   r o t a r y   v a l v e   p a r t   1 8 9 a  

w i t h   r e s p e c t   to  the   cap   709  b e t w e e n   p o s i t i o n s  

c o r r e s p o n d i n g   to  t he   p o s i t i o n s   of  F i g s .   6a  and  6b.   T h i s  

is  a c c o m p l i s h e d   by  f o r m i n g   t he   s l o t   715  so  as  to  have   a  

v e r t i c a l   p o r t i o n   717  to  a l l o w   i n s e r t i o n   of  the   cap  of  t h e  

b o t t l e   and  a  h o r i z o n t a l   p o r t i o n   719 .   A  f u r t h e r   v e r t i c a l  

p o r t i o n   721  is  p r o v i d e d   f o r   a  r e a s o n   to  be  d e s c r i b e d  

b e l o w .   T h u s ,   i n i t i a l   r o t a t i o n   of  the   r o t a t i n g   p a r t   1 8 9 a  

w i l l   r e s u l t   in  no  m o v e m e n t   of  the   c a p .   The  t ab   713  w i l l  



s l i d e   in  the   h o r i z o n t a l   p o r t i o n   of  the   s l o t   719.  P o s i t i o n s  

c o r r e s p o n d i n g   to  t h o s e   of  F i g s .   6a  and  6b  a re   shown  b y  

F i g s .   25a  and  25b .   In  the  v iew  of  F i g .   25a ,   the  t a b   7 1 3  

i s   a t   t he   b o t t o m   of  the   v e r t i c a l   s l o t   717 .   D u r i n g   t h e  

f i r s t   p a r t   of  the   m o t i o n ,   the   t ab   s l i d e s   in  the  s l o t   7 1 9  

u n t i l   i t   comes   i n t o   a b u t m e n t   w i t h   t he   edge   723.   T h i s  

c o r r e s p o n d s   to  t he   p o s i t i o n   of  F i g .   6b.  Now,  f u r t h e r  

r o t a t i o n   of  the   r o t a t i n g   p a r t   189a  w i l l   c a r r y   the  t ab   7 1 3  

w i t h   i t   and  w i l l   b e g i n   to  u n s c r e w   the   cap   709  from  t h e  

b o t t l e   neck   to  o p e n   t he   v a l v e   in  t he   m a n n e r   d e s c r i b e d  

a b o v e .   T h i s   is  i n d i c a t e d   by  the   p o s i t i o n   shown  in  F i g .  

2 6 c .   When  t h i s   o c c u r s ,   as  t he   cap   is  u n s c r e w e d   i t   w i l l  

move  d o w n w a r d ,   and  t h e   t ab   w i l l   move  downward   i n t o   t h e  

v e r t i c a l   p o r t i o n   721 .   Now,  when  i t   is  d e s i r e d   to  r e t u r n  

t h e   v a l v e   to  the   c l o s e d   p o s i t i o n ,   the   s u r f a c e   725  w i l l   a c t  

a g a i n s t   the   o t h e r   s i d e   of  the   t ab   713  s c r e w   to  the  cap  7 0 9  

b a c k   o n t o   the   neck   of  the   b o t t l e 7 0 5 ,   by  means   of  t h e  

t h r e a d s   707 ,   to  c l o s e   t h e   v a l v e .   F u r t h e r   r o t a t i o n   w i l l  

d i s e n g a g e   t ab   713  f r o m  . s l o t   721  and  a l l o w   i t   to  s l i d e   i n  

s l o t   719 .   In  t h i s   e m b o d i m e n t ,   and  in  o t h e r   e m b o d i m e n t s ,  

i t   is   p o s s i b l e   to  form  the   n e c e s s a r y   s l o t s   in  the  cap  o r  

b o t t l e   r e s p e c t i v e l y   and  to  d i s p o s e   and  to  p l a c e   t h e  

n e c e s s a r y   t a b s   on  the   v a l v e   p a r t s .   I t   w i l l   be  r e c o g n i z e d  
t h a t   e q u i v a l e n t   o p e r a t i o n   w i l l   be  o b t a i n e d .  

F i n a l l y ,   in  t he   v a r i o u s   e m b o d i m e n t s ,   i t   is  g e n e r a l l y  

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

h a n d l e   s u c h   as  t he   h a n d l e   191  of  F i g s .   6 a - 6 c .   In  m a n y  
i n s t a n c e s ,   i t   m i g h t   be  d e s i r e d   to  s i m p l y   p r e s s   a  g l a s s ,  

i n t o   w h i c h   d i s p e n s i n g   is  to  t a k e   p l a c e ,   a g a i n s t   a n  

a c t u a t o r   s u c h   as  is  common  in  w a t e r   d i s p e n s i n g   a p p a r a t u s  
in  r e s t a u r a n t s .   The  p r e s e n t   i n v e n t i o n   can  be  a d a p t e d   t o  

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

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

r o t a t e   the   r o t a t i n g   p a r t   of  189  of  the   v a l v e .   I t   i s  

b e l i e v e d   t h a t   s u c h   l i n k a g e s   a re   w e l l   w i t h i n   the   s c o p e   o f  

t h o s e   s k i l l e d   in  t h e   a r t   and  w i l l   no t   be  d e s c r i b e d   i n  



d e t a i l   h e r e i n .   M o d i f i c a t i o n s   of  t he   n a t u r e   j u s t   d e s c r i b e d  

and  o t h e r   m o d i f i c a t i o n s   can  be  made  w i t h o u t   d e p a r t i n g   f r o m  

the   s p i r i t   of  t he   p r e s e n t   i n v e n t i o n .  

In  e a c h   e m b o d i m e n t   t h e r e   is   c o n t r o l   of  the   d e g r e e   o f  

o p e n i n g   of  t h e   p a c k a g e   v a l v e .   C o n t r o l   of  the   d e g r e e   o f  

o p e n i n g   t he   v a l v e   is  n e c e s s a r y   f o r   a  n u m b e r   of  r e a s o n s .   I n  

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

d i f f e r e n t   v i s c o s i t i e s .   T h u s ,   a s s u m i n g   the   use  of  d i l u e n t  

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

p r o p e r l y   f l a v o u r e d   d r i n k ,   a  c e r t a i n   a m o u n t   of  c o n c e n t r a t e  

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

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

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

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

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

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

e f f e c t   t h e   v i s c o s i t y   and  may  r e q u i r e   f u r t h e r   a d j u s t m e n t .  

F i n a l l y ,   a l t h o u g h   s t a n d a r d s   have   been   s e t   w i t h   r e s p e c t   t o  

t h e   m i x i n g   o f  a   d i l u e n t   and  c o n c e n t r a t e   s u c h   as  t he   m i x i n g  

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

in  m a k i n g   b o t t l e d   d r i n k s ,   p e r s o n a l   t a s t e s   do  d i f f e r   a n d  

s o m e o n e   u s i n g   the   c o n t a i n e r   of  t he   p r e s e n t   i n v e n t i o n   in  a  

d i s p e n s i n g   a p p a r a t u s   may  w i s h   to  a d j u s t   i t   to  h i s   own 

p e r s o n a l   t a s t e .  

The  l a s t   two  t y p e s   of  a d j u s t m e n t s   m e n t i o n e d   a r e  

a d j u s t m e n t s   w h i c h   m u s t   be  done   a t   t h e   d i s p e n s i n g  

a p p a r a t u s .   The  f i r s t   t y p e   of  a d j u s t m e n t   i . e . ,   a d j u s t m e n t  

to  t a k e   i n t o   a c c o u n t   d i f f e r e n t   v i s c o s i t i e s   can  b e  

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

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

of  t he   c o n t a i n e r   p a r t s   and  an  a d j u s t m e n t   in  the   d i s p e n s i n g  

v a l v e   in  t he   m a c h i n e   w i t h   w h i c h   the   c o n t a i n e r   is  u s e d .  

P r o v i d i n g   s u c h   c o n t r o l   by  means   of  d i m e n s i o n i n g   at   t h e  

c o n t a i n e r   is  t h o u g h t   to  be  p r e f e r a b l e .   T h i s   is  b e c a u s e   i t  

r e q u i r e s   no  f u r t h e r   a d j u s t m e n t   by  the   u s e r   o t h e r   t h a n   t o  



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

w h i c h   the   c o n t a i n e r   or  p a c k a g e   c o o p e r a t e s   can  t h e n   b e  

c o n s t r u c t e d   so  as  to  b r i n g   a b o u t   a  p r e - e s t a b l i s h e d   a m o u n t  

of  m o v e m e n t   of  t he   f i r s t   and  s e c o n d   p a r t s   w i t h   r e s p e c t   t o  

e a c h   o t h e r   u t i l i z i n g   t h e   means   p r o v i d e d   on  the   p a c k a g e   f o r  

e f f e c t i n g   the   m o v e m e n t   of  t h e s e   f i r s t   and  s e c o n d   p a r t s .   I n  

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

be  so  c o n s t r u c t e d   and  d i m e n s i o n e d   t h a t   f o r  t h i s   p r e -  
e s t a b l i s h e d   a m o u n t   of  m o v e m e n t   t he   s e p a r a t i o n   of  the   t w o  

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

t h e   p a r t i c u l a r   c o n c e n t r a t e   c o n t a i n e d   w i t h i n   the   p a c k a g e .  

A l t e r n a t i v e l y ,   t he   p a c k a g e s   may  w e l l   be  d i m e n s i o n e d  

i d e n t i c a l l y   and  t h e   d i s p e n s i n g   v a l v e   w i t h   wh ich   i t  

c o o p e r a t e s   made  a d j u s t a b l e   in  o r d e r   to  a l l o w   d i f f e r e n t  

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

T h i s ,   of  c o u r s e ,   wou ld   r e q u i r e   a  s t e p   on  the   p a r t   of  t h e  

u s e r   of  s e t t i n g   the   v a l v e   f o r   t he   p a r t i c u l a r   c o n c e n t r a t e  

to  be  u s e d .   I t   w o u l d ,   h o w e v e r ,   s i m p l y   m a n u f a c t u r e   of  t h e  

p a c k a g e s   s i n c e   a l l   c o u l d   be  i d e n t i c a l .  

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

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

e s s e n t i a l l y   c o n s t a n t   head   p r e s s u r e   i n c l u d e   means   f o r  

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

p r e f e r r e d   e m b o d i m e n t   is  one  in  w h i c h   d i s p e n s i n g   t a k e s  

p l a c e   u n d e r   the   p r e s s u r e   of  a  p r e s s u r i z i n g   g a s .   In  such   a  

c a s e ,   i t   is  n e c e s s a r y   t h a t   means   be  p r o v i d e d   f o r   s u p p l y i n g  

t h e   p r e s s u r i z i n g   gas   to  the   c o n t a i n e r   a f t e r   i t   has  b e e n  

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

m a c h i n e .   A l t h o u g h ,   i t   wou ld   be  p o s s i b l e   f o r   t h i s   to  be  a  

s e p a r a t e   c o n n e c t i o n   to  the   p a c k a g e   fed  t h r o u g h   a  s e p a r a t e  

l i n e   and  s h u t - o f f   v a l v e ,   in  the   e m b o d i m e n t s   of  the   p r e s e n t  
i n v e n t i o n   d i s c l o s e d   in  d e t a i l ,   p r e s s u r i z i n g   t a k e s   p l a c e  

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

d i s p e n s i n g   o p e r a t i o n .   T h i s   v a l v e ,   w h i c h   as  p r e v i o u s l y  

i n d i c a t e d ,   c o o p e r a t e s   w i t h   the   means   f o r   e f f e c t i n g  

m o v e m e n t   of  the   f i r s t   and  s e c o n d   p a r t s ,   in  t he   c a s e   of  a  



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

w h e r e   t h e   p r e s s u r i z i n g   gas   s u p p l y   is  c u t   o f f ,   a  s e c o n d  

p o s i t i o n   w h e r e   t h e   p r e s s u r i z i n g   gas   s u p p l y   is  a v a i l a b l e ,  
and  t h e   d i s p e n s i n g   v a l v e   has   a c t e d   on  the   means   f o r  

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

r e s p e c t   to  e a c h   o t h e r   to  open   the   v a l v e   in  t he   p a c k a g e   a n d  

is   a t   t h e   same  t i m e   o p e n i n g   a  p a s s a g e   f o r   the   s u p p l y   o f  

d i l u e n t   to  be  m i x e d   w i t h   t he   c o n c e n t r a t e   in  the   p a c k a g e .  

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

p a c k a g e   in  e a c h   of  t h e s e   p o s i t i o n s   i t   is  n e c e s s a r y   t h a t  

m o v e m e n t   of   t h i s   v a l v e   b e t w e e n   the   f i r s t   p o s i t i o n   w h e r e  

t h e   p r e s s u r i z i n g   gas   is   n o t   a v a i l a b l e ,   i . e ,   s h u t   o f f ,  

p e r m i t t i n g   i n s e r t i o n   and  r e m o v a l   of  t he   p a c k a g e ,   and  t h e  

s e c o n d   p o s i t i o n ,   w h e r e   t he   p r e s s u r i z i n g   gas   i s  

p r e s s u r i z i n g   t h e   c o n c e n t r a t e   b u t   d i s p e n s i n g h a s   not   y e t  

t a k e n   p l a c e ,   r e q u i r e s   t h a t   t h e r e   be  p r o v i s i o n s   e i t h e r   i n  

t h e   v a l v e   or  in  t he   p a c k a g e   f o r   p e r m i t t i n g   t h i s   m o v e m e n t  

w i t h o u t   o p e n i n g   t h e   v a l v e   in  t he   p a c k a g e .   In  t h e  

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

s u r f a c e s   of   t h e   two  v a l v e   p a r t s   in  t he   p a c k a g e .   H o w e v e r ,  

an  a l t e r n a t e   e m b o d i m e n t   is   d i s c l o s e d   in  w h i c h   such   i s  

a c c o m p l i s h e d   w i t h i n   t he   d i s p e n s i n g   v a l v e .  

The  f i r s t   and  s e c o n d   v a l v e   p a r t s   can  t a k e   any  one  of  a  
n u m b e r   of  d i f f e r e n t   f o r m s .   For  e x a m p l e ,   t he   two  v a l v e  

p a r t s   may  c o m p r i s e   two  d i s c - l i k e   m e m b e r s   r o t a t a b l e   w i t h  

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

t h e r e i n ,   one  o p e n i n g   in  c o m m u n i c a t i o n   w i t h   the   v o l u m e   o f  

c o n c e n t r a t e   in  t h e   c o n t a i n e r   and  t h e   o t h e r   o p e n i n g   i n  

c o m m u n i c a t i o n   w i t h   the   o u t l e t .   The  d e g r e e   of  o v e r l a p   o f  

t h e   two  o p e n i n g s   a n d / o r   t he   s i z e   of  the   s m a l l e r   of  the   t w o  

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

T h u s ,   f o r   e x a m p l e   in  s u c h   an  e m b o d i m e n t   the   o p e n i n g   in  t h e  

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

r e l a t i v e l y   l a r g e   and  the   o p e n i n g   in  t he   o t h e r   c o n t a i n e r  

p a r t   c o u l d   be  made  of  a  s i z e   to  m e t e r   t he   d e s i r e d   a m o u n t  
of   c o n c e n t r a t e .   M o v e m e n t   of  t he   two  o p e n i n g s   i n t o  



a l i g n m e n t   w i t h   each   o t h e r ,   in  r e s p o n s e   to  a  p r e s e t   d e g r e e  

of  m o v e m e n t   of  the   two  c o n t a i n e r   p a r t s   w i t h   r e s p e c t   t o  

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

a m o u n t   of  c o n c e n t r a t e .   The  d i s a d v a n t a g e   of  an  e m b o d i m e n t  

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

a d d i t i o n a l   c o n t r o l   to  t a k e   i n t o   a c c o u n t   t e m p e r a t u r e  

v a r i a t i o n s   or   the   t a s t e .   of  the   u s e r .   S i m i l a r l y ,   r a t h e r  

t h a n   u t i l i z i n g   r o t a t i n g   m o v e m e n t   in  w h i c h   two  h o l e s   a r e  

a l i g n e d   by  r o t a t i o n   one  can  c a r r y   ou t   a  l i n e a r   m o v e m e n t   o f  

f o r   e x a m p l e   a  cap  w i t h   r e s p e c t   to  t he   n e c k   of  a  b o t t l e ,  

e a c h   c o n t a i n i n g   t h e r e i n   a  h o l e .   A g a i n ,   t he   m o v e m e n t   w o u l d  

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

c a u s e   f l o w   of  the   c o n c e n t r a t e .  

The  C a r b o n a t o r   and  C o o l i n g   S y s t e m s  

The  r e m a i n d e r   of  the   d i s p e n s e r   w h i c h   has   been   g e n e r a l l y  

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

F i g s .   1  to  11  w i l l   now  be  d e s c r i b e d .   T h i s   r e m a i n d e r   i s  

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

c o s t .   The  f a c t   t h a t   a  q u i c k   d i s c o n n e c t   c o u p l i n g   71  i s  

p r o v i d e d   f o r   t he   c a r b o n   d i o x i d e   b o t t l e   68  has   a l r e a d y   b e e n  

n o t e d .   In  a d d i t i o n   the   q u i c k   d i s c o n n e c t   n a t u r e   of  t h e  

c a r b o n a t o r   has   a l s o   been   n o t e d .   The  c a r b o n a t o r   w i l l   now 

be  e x p l a i n e d   in  more  d e t a i l   in  c o n n e c t i o n   w i t h   F i g .   26 

w h i c h   i s   an  e x p l o d e d   p e r s p e c t i v e   v i e w   of  t he   d i s p e n s e r  

s h o w i n g   t h e   m a n n e r   of  i n s e r t i o n   and  r e m o v a l   of  t h e  

c a r b o n a t o r .   In  the   d i s c l o s e d   e m b o d i m e n t   of  the   d r i n k  

d i s p e n s e r   of  the   p r e s e n t   i n v e n t i o n ,   t he   u n i t   is  s e l f  

s t a n d i n g ,   i . e . ,   i t   is  no t   c o n n e c t e d   to  the   p l u m b i n g .   I t  

w i l l   be  r e c o g n i z e d   t h a t   w i t h   r e s p e c t   to  wha t   has  b e e n  

p r e v i o u s l y   d i s c l o s e d ,   i . e . ,   w i t h   r e s p e c t   to  t he   d i s p e n s i n g  

a r r a n g e m e n t   and  the   m a n i f o l d ,   such   can  be  e q u a l l y   w e l l  

u s e d   in  a  p l u m b e d - i n   i f   p r o v i d e d   w i t h   t he   n e c e s s a r y  
c o n t r o l s   e . g .   t e m p e r a t u r e   l e v e l   e t c .   In  t he   u n i t   of  F i g .  

26,  t h e   c a r b o n a t o r   61  c o m p r i s e s   a  m e t a l   t a n k   300 

p r e f e r a b l y   of  s t a i n l e s s   s t e e l   or  a l u m i n i u m ,   h a v i n g   a  l i d  



301  w h i c h   is  r e m o v a b l e   in  o r d e r   to  r e f i l l   the   c a r b o n a t o r  

61  w i t h   w a t e r .   As  p r e v i o u s l y   e x p l a i n e d ,   the   c a r b o n a t o r   61 

i n c l u d e s   a  q u i c k   d i s c o n n e c t   c o u p l i n g   89  f rom  w h i c h   o n e  

l i n e   90  l e a d s   t h r o u g h   a  r e s t r i c t i o n   or  o r i f i c e   93  to  a  

d i s p e r s i o n   b l o c k   95.  C a r b o n a t e d   w a t e r   is  f o r c e d   ou t   o f  

t h e   u n i t   t h r o u g h   a  l i n e   97.   A l s o   shown  in  F i g .   26  is  t h e  

end  of   t h e   m a n i f o l d   77  w i t h   the   two  c o n n e c t i n g   f i t t i n g s  

133  and  135  p r o j e c t i n g   t h e r e f r o m .   As  e x p l a i n e d   in  d e t a i l  

in  c o n n e c t i o n   w i t h   F i g .   4,  t h e s e   i n s e r t   i n t o   a p p r o p r i a t e  

b o r e s   in  t he   f i t t i n g   89.  As  a l s o   e x p l a i n e d   in  c o n n e c t i o n  

w i t h   F i g .   4,  t h e r e   a r e   v a l v e s   b o t h   in  t he   f i t t i n g   89  a n d  

t h e   c o n n e c t i n g   s t u b s   133  and  135  of  t he   m a n i f o l d .   W h a t  

t h i s   m e a n s   is  t h a t ,   when  t he   t a n k   61  is  p u l l e d   away  f r o m  

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

i . e . ,   t h a t   p r e s s u r i z i n g   the   c o n t a i n e r   81  and  t h e  

c a r b o n a t e d   w a t e r   in  the   v a r i o u s   p a s s a g e s ,   w h i c h   is  u n d e r  

p r e s s u r e ,   and  t h e   gas   u n d e r   p r e s s u r e   b e i n g   fed  f rom  t h e  

C02  t a n k   a r e   n o t   r e l e a s e d .   W i t h o u t   s u c h   v a l v i n g ,  
c a r b o n a t e d   w a t e r   w o u l d   be  r e l e a s e d   f rom  the   c o n n e c t i n g  

f i t t i n g   135  and  t h e   40  p s i   c a r b o n   d i o x i d e   wou ld   f l o w   f r o m  

t h e   f i t t i n g   1 3 3 .  

At  t h e   same  t i m e ,   t he   v a l v e s   w i t h i n   t h e   c o u p l i n g   89  

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

d i s c h a r g e d   f rom  c a r b o n a t o r   61  and  a l s o   p r e v e n t   a n y  

d i s c h a r g e   t h r o u g h   the   c a r b o n   d i o x i d e   i n l e t .   In  o r d e r   t o  

a i d   in  t he   q u i c k   d i s c o n n e c t   of  t he   c a r b o n a t o r   t a n k   61  a n d  

a l s o   a i d   in  h a n d l i n g   i t   when  d i s c o n n e c t e d ,   i . e . ,   to  p e r m i t  

r e f i l l i n g ,   a  f o l d i n g   h a n d l e   303  i s   p r o v i d e d .   A  v i ew   o f  

t h e   h a n d l e   303  is  a l s o   p r o v i d e d   in  t he   c r o s s   s e c t i o n   o f  

t h e   c a r b o n a t o r   shown  on  F i g .   27.  The  h a n d l e   i n c l u d e s   a  

b r a c k e t   305  w h i c h   is  a t t a c h e d   v e r t i c a l l y   to  t he   c a r b o n a t o r  

t a n k   300 .   T h i s   is  e s s e n t i a l l y   a  U - s h a p e d   b r a c k e t   w h i c h  

c o n t a i n s   a  c u t o u t   p o r t i o n   307  in  i t s   c e n t r a l   p o r t i o n ,  

i . e . ,   a t   t h i s   p o r t i o n   o n l y   the   b a s e   of  the   U  is  p r e s e n t .  
The  h a n d l e   i t s e l f   c o m p r i s e s   two  arm  s e c t i o n s ,   an  u p p e r   a r m  

s e c t i o n   309  and  a  l o w e r   arm  s e c t i o n   311 .   The  two  a r m  



s e c t i o n s   a r e   h i n g e d   t o g e t h e r   by  means   of  a  p in   or  r i v e t  

313 .   The  u p p e r   arm  s e c t i o n   309  is  a l s o   h i n g e d   to  t h e  

u p p e r   p a r t   of  t he   b r a c k e t   305  by  means   of  a  p in   or  r i v e t  

315 .   The  o t h e r   end  of  t he   l o w e r   arm  311  c o n t a i n s   a  p in   o r  

r i v e t   317  w h i c h   p a s s e s   t h r o u g h   a  s l o t   320  f o r m e d   in  t he   U -  

s h a p e d   b r a c k e t   305  n e a r   i t s   b o t t o m   and  is  r e t a i n e d   i n  

p l a c e   by  w a s h e r s   319 .   A l s o   h i n g e d   to  the   p in   317  is   a  

d o w n w a r d l y   e x t e n d i n g   r e t a i n i n g   p i n   321 .   In  the  p o s i t i o n  

shown  in  s o l i d   l i n e s   on  F i g .   27,  w i t h   the   h a n d l e   f o l d e d  

a g a i n s t   t he   t a n k   300 ,   t he   p i n   321  e x t e n d s   t h r o u g h   a n  

a p p r o p r i a t e   s l o t   323  in  a  s u p p o r t   p l a t e   330  in  the   t op   o f  

t h e   c o o l i n g   u n i t   55.  T h i s ,   a l o n g   w i t h   the   i n s e r t i o n   o f  

t h e   c o n n e c t i n g   s t u b s   133  and  135 ,   i n t o   the   f i t t i n g   8 9 ,  

r e t a i n s   t he   t a n k   61  in  p l a c e .   A l t e r n a t i v e l y ,   c o u p l i n g   89  

c o u l d   be  on  the   b o t t o m   or  v e r t i c a l l y   d i s p o s e d   on  the   s i d e  

of  c a r b o n a t o r   61  and  the   w e i g h t   of  c a r b o n a t o r   61  used   t o  

m a i n t a i n   t he   c o n n e c t i o n .  

When  i t   is  d e s i r e d   to  r e m o v e   the   t a n k ,   a f t e r   r e m o v a l   o f  

c o v e r   63,  the   h a n d l e   303  is  moved  to  the  p o s i t i o n   shown  i n  

d o t t e d   l i n e s .   The  p in   317  s l i d e s   upward   in  t he   s l o t   3 2 0  

a t   t he   same  t i m e   c a r r y i n g   w i t h   i t   the   r e t a i n i n g   p i n   3 2 1 .  

I t   is  now  p o s s i b l e   to  r e m o v e   the   c a r b o n a t o r   to  r e f i l l   i t  

w i t h   w a t e r .  

S i n c e   t he   c a r b o n a t o r   a f t e r   b e i n g   r e m o v e d   f o r   r e f i l l i n g  
w i l l   s t i l l   be  u n d e r   a  p r e s s u r e   of  40  p s i   i t   is  e s s e n t i a l  

t h a t   the   p r e s s u r e   be  r e l e a s e d   b e f o r e   the   c o v e r   is  r e m o v e d .  

O t h e r w i s e ,   t he   c o v e r   c o u l d   p o s s i b l y   b low  o f f   c a u s i n g  

s e r i o u s   i n j u r y   to  t he   u s e r .   F u r t h e r m o r e ,   i t   is  i m p o r t a n t  

t h a t   a  good  s e a l   be  m a i n t a i n e d   b e t w e e n   the   c o v e r   301  a n d  

t h e   c o n t a i n e r   300 .   The  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  n o v e l  

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

b o t h   i n s u r e s   t h a t   t he   c o v e r   c a n n o t   be  r e m o v e d   u n t i l   t h e  

p r e s s u r e   is  r e l e a s e d ,   and  at   the   same  t ime   i n s u r e s   t h a t  

t h e   c o v e r   w i l l   a l w a y s   be  a d e q u a t e l y   s e a l e d ,   a f t e r   t h e  



c a r b o n a t o r   is  r e f i l l e d .   The  m a n n e r   in  w h i c t  t h e  o e v i e  

f i t s   i n t o   t he   c o n t a i n e r   300  is  b e s t   i l l u s t r a t e d   by  F i g s .  

26  and  2 7 .  

The  c o n t a i n e r   300  a t   i t s   t o p   351  ( t h e   c o n t a i n e r   is  o f  

s o l i d   w e l d e d   c o n s t r u c t i o n )   has  a  s t e p p e d   p r o f i l e .   I t   h a s  

an  u p p e r   r e c e s s   353  of   f i r s t   d i a m e t e r   in  wh ich   a  t o p  

f l a n g e d   s e c t i o n   355  of  t he   c o v e r   301  r e s t s .   F o l l o w i n g  

t h i s   is   a  p o r t i o n   357  of   s o m e w h a t   s m a l l e r   d i a m e t e r  

c o n t a i n i n g   i n t e r n a l   t h r e a d s   358 .   The  c o v e r   301  c o n t a i n s  

m a t c h i n g   e x t e r n a l   t h r e a d s   359  w h i c h   s c r e w   i n t o   t he   t h r e a d s  

358 .   T h i s   s e c t i o n   is   f o l l o w e d   by  a  s e c t i o n   360  of  s t i l l  

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

361  an  O - r i n g   s e a l   363 .   0 - r i n g   s e a l   363  s e a l s   a g a i n s t  

c y l i n d r i c a l   c i r c u m f e r e n t i a l   p o r t i o n   365  of  t he   c o v e r .  

B e c a u s e   of  t he   l o c a t i o n   of  the   s e a l   363,   a  r a d i a l   r a t h e r  

t h a n   t h e   c o n v e n t i o n a l   a x i a l   t y p e   s e a l   t a k e s   p l a c e .   W h a t  

t h i s   m e a n s   is  t h a t   the   c a r b o n a t o r   w i l l   be  s e a l e d   even   i f  

t h e   c o v e r   is   n o t   s c r e w e d   on  c o m p l e t e l y   t i g h t l y ,   i n  

c o n t r a s t ,   w i t h   an  a x i a l   s e a l ,   whe re   good  s e a l i n g  d e p e n d s  

on  t h e   c o v e r   b e i n g   s c r e w e d   on  t i g h t l y .   T h i s   e s s e n t i a l l y  

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

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

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

s e a l i n g .  

In  o r d e r   to  e n s u r e   t h a t   p r e s s u r e   is  r e l e a s e d   b e f o r e   t h e  

c o v e r   is  r e m o v e d ,   a  r o t a t a b l e   h a n d l e   371,   shown  on  F i g s .  

26  and  30  is   p r o v i d e d .   T h i s   h a n d l e   r o t a t e s   to  o p e r a t e   a  
r e l i e f   v a l v e   372 ,   the   l o w e r   p o r t i o n   of  w h i c h   is  v i s i b l e   i n  

F i g .   2 7 .  

H a n d l e   371  is   h i n g e d   to  a  p l u n g e r   377  by  means   of  a  p i n  
3 7 9 .   P l u n g e r   377  h a s ,   in  a  r e c e s s   381  at  i t s   end ,   a  
r u b b e r   s e a l i n g   d i s c   383 .   T h i s   s e a l s   a g a i n s t   a  p l a s t i c  
v a l v e   s e a t   member   385  c o n t a i n i n g   a  c e n t r a l   b o r e   380  w h i c h  

is   s c r e w e d   i n t o   a  t h r e a d e d   b o r e   387  in  t he   l i d   301  a n d  



s e a l e d   a g a i n s t   the   b o t t o m   of  l i d   301  w i t h   an  0 - r i n g   s e a l  

387A.   A  s p r i n g   375  b i a s e s   the   p l u n g e r   377  a g a i n s t   s e a t  

member   385 .   R o t a t i o n   of  h a n d l e   371  u p w a r d   l i f t s   p l u n g e r  

377  o f f   s e a t   member   385,   by  means   of  a  l a r g e r   r a d i u s   3 8 8  

a t   t h e   h a n d l e   e n d ,   to  r e l e a s e   the   p r e s s u r e   in  t h e  

c a r b o n a t o r   61.   T h i s   v a l v e   a l s o   a c t s   as  a  s a f e t y   v a l v e   i n  

t h a t   i f   t he   p r e s s u r e   e x c e e d s   an  a m o u n t   d e t e r m i n e d   b y  

b i a s i n g   s p r i n g   375 ,   t he   p l u n g e r   377  w i l l   l i f t   o f f   s e a t  

member   3 8 5 .  

T h u s ,   r o t a t i o n   of  t he   h a n d l e   371  u p w a r d s   when  i t   i s  

d e s i r e d   to  r e f i l l   the   c o n t a i n e r ,   o p e n s   t he   v a l v e   t o  

r e l e a s e   t h e   p r e s s u r e .   U n s c r e w i n g   of  the   c o v e r   301  w i t h o u t  

o p e r a t i n g   t h e   h a n d l e   371  is  no t   p o s s i b l e .   Such  i s  

p r e v e n t e d   by  h a v i n g   t h e   h a n d l e   371  e x t e n d   b e y o n d   t h e  

c i r c u m f e r e n c e   of  the   u p p e r m o s t   p o r t i o n   353  of  the  c o v e r .  

A  c u t o u t   378  is   f o r m e d   in  t he   top   351  of  the   c o n t a i n e r   3 0 0  

as  b e s t   s e e n -   in  F i g s .   26  and  27.  When  c o v e r   301  i s  

s c r e w e d   i n t o   p l a c e ,   the   h a n d l e   371  s n a p s   i n t o   t h i s   c u t o u t  

378 .   When  one  a t t e m p s   to  u n s c r e w   the   c o v e r   w i t h o u t  

l i f t i n g   t h e   h a n d l e   371  i t   w i l l   come  i n t o   c o n t a c t   w i t h   t h e  

e d g e   380  of  c u t o u t   378  p r e v e n t i n g   f u r t h e r   t u r n i n g   u n t i l  

t h e   h a n d l e   is  l i f t e d   and  the   p r e s s u r e   r e l e a s e d .  

F u r t h e r m o r e ,   b e c a u s e   of  the   p r e s s u r e ,   t u r n i n g   w i l l   be  v e r y  

d i f f i c u l t ,   by  h a n d ,   w i t h o u t   f i r s t   r e l e a s i n g   the   p r e s s u r e .  

T h i s   t o o   is  a  r e m i n d e r   to  o p e r a t e   h a n d l e   371 .   F i n a l l y ,  

s h o u l d   s o m e o n e   use  a  w r e n c h   or  the   l i k e   to  g e n e r a t e   e n o u g h  

t o r q u e ,   l e a k a g e   p a s t   the   t h r e a d s   w i l l   b l e e d   the  p r e s s u r e  

o f f   b e f o r e   t h e   c o v e r   301  is   f r e e   of  t a n k   3 0 0 .  

F i g s .   3 1 a - d   i l l u s t r a t e   an  a l t e r n a t e   e m b o d i m e n t   of  a  

c l o s u r e   f o r   the   c a r b o n a t o r   l i d .   Shown  is  a  c a r b o n a t o r   l i d  

301a  w i t h   a  c y l i n d r i c a l   o p e n i n g   501  t h e r e i n .   I n s e r t e d  

w i t h i n   t h e   o p e n i n g   501  is  an  i n s e r t   503  h a v i n g   a  f i r s t  

c y l i n d r i c a l   s e c t i o n   505  p r e s s   f i t t e d   i n t o   the   o p e n i n g   501 

f o l l o w e d   by  an  o u t w a r d l y   f l a r e d   s e c t i o n   507  and  a 

t e r m i n a t i n g   c y l i n d r i c a l   s e c t i o n   5 0 9 .  



The  c l o s u r e ,   or  s t o p p e r '  m e c h a n i s r a ,   w h i c h   is  u t i l i z e d   t o  

c l o s e   t he   o p e n i n g   in  the   c o v e r   301a  is  of  a  n a t u r e   s i m i l a r  

to   d e v i c e s   u sed   as  s t o p p e r s   f o r   vacuum  b o t t l e s   and  a l s o   a s  

b o a t   p l u g s .   H o w e v e r ,   as  w i t h   t he   p r e v i o u s l y   d e s c r i b e d  

c o v e r   f o r   t h e   c a r b o n a t o r ,   i t   is  n e c e s s a r y   t h a t   such   a  

c l o s u r e   i n c o r p o r a t e   means   to  i n s u r e   t h a t   p r e s s u r e   i s  

r e l i e v e d   b e f o r e   t he   c o v e r   or  s t o p p e r   is  r e m o v e d ,   and  i t   i s  

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

as  a  p r e s s u r e   r e l i e f   v a l v e .   The  a r r a n g e m e n t   i l l u s t r a t e d  

in  F i g s .   3 1 a - d   a c c o m p l i s h e s   a l l   of  t h e s e   f u n c t i o n s .   T h e  

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

c o m p r e s s i b l e   s t o p p e r   of  r u b b e r ,   f o r   e x a m p l e .   The  s t o p p e r ,  

w h i c h   is   of  c y l i n d r i c a l   s h a p e   w i t h   a  c e n t r a l   b o r e   512 ,   i n  

t h e   u n c o m p r e s s e d   s t a t e   (See   F i g .   3 1 d ) ,   is  f i t t e d   o v e r   a 

t u b e   5 1 3 .   At  i t s   i n n e r   end  t u b e   513  i s   t h r e a d e d .   At  t h e  

i n n e r   end  of  t he   s t o p p e r   is  a  w a s h e r   515  wh ich   is  h e l d   i n  

p l a c e   by  a  n u t   517  s c r e w e d   on  to  t he   t h r e a d e d   end  of  t u b e  

5 1 3 .   The  s t o p p e r   511  is  c o m p r e s s e d   b e t w e e n   w a s h e r   515  a n d  

a  w a s h e r   519  a t   the   o u t e r   end  of  t he   s t o p p e r ,   a l s o   s l i d  

o v e r   t h e   t u b e   513 .   The  t u b e   513  c o n t a i n s   a  b o r e   521  i n  

i t s   o u t e r   end  w h i c h   t e r m i n a t e s   in  a  c o n i c a l   v a l v e   s e a t  

5 2 3 .   A  s m a l l e r   b o r e   525  e x t e n d s   from  the  v a l v e   s e a t  

t h r o u g h   to  t h e   i n n e r   end  of  t he   t u b e   513 .   At  the   end  o f  

t h e   t u b e   p r o j e c t i n g   t h r o u g h   the   w a s h e r   519,   the   t u b e   i s  

s l o t t e d   to   p r o v i d e   two  d i a m e t r i c a l l y   o p p o s e d   m e m b e r s   o r  

e a r s   527  and  529 .   Each  of  t he   e a r s   527  and  529  c o n t a i n s   a  

h o l e   531  t h r o u g h   the   end  t h e r e o f .   A  b o l t   533  on  the   e n d  

of  w h i c h   is   a  nu t   535  p a s s e s   t h r o u g h   t h e s e   h o l e s   a n d  

t h r o u g h   c o r r e s p o n d i n g   h o l e s   537  in  camming  means   5 3 9 .  

Camming  m e a n s   539  c o m p r i s e   a  member   of  e s s e n t i a l l y   U-  

s h a p e d   c r o s s - s e c t i o n   w i t h   two  i d e n t i c a l   cam  s u r f c e s   541  o n  
t h e   l e g s   t h e r e o f   on  the   end  of  w h i c h   is  a  U - s h a p e d   l e v e r  

arm  5 4 3 .   The  cam  s u r f a c e s   541  a c t   a g a i n s t   the  w a s h e r   5 1 9 .  

In  t h e   p o s i t i o n   shown  in  F i g .   31a ,   the   d i s t a n c e s   b e t w e e n  

t h e   b o l t   533  and  the   c i r c u m f e r e n c e   of  the   cam  s u r f a c e   5 4 1  
is  a  max imum.   T h i s   in  t u r n   c a u s e s   the   b o l t   and  w i t h   i t  

t h e   t u b e   513  to   move  o u t w a r d   c o m p r e s s i n g   the   c o m p r e s s i b l e  



s t o p p e r   511 .   In  t h e   p o s i t i o n   shown  in  P i g .   31c ,   t h e  

r a d i u s   of  the   cam  s u r f a c e   r e m a i n s   e s s e n t i a l l y   the  s a m e ,  

s t i l l   m a i n t a i n i n g   c o m p r e s s i o n .   F i n a l l y ,   in  F i g .   31d ,   t h e  

d i s t a n c e   b e t w e e n   t he   b o l t   533  and  the   f l a t t e n e d   p o r t i o n  

541a   of  t he   cam  s u r f a c e   is  now  r e d u c e d   to  p e r m i t   t h e  

c o m p r e s s i b l e   s t o p p e r   to  t a k e   the   c y l i n d r i c a l   form  shown  i n  

F i g .   31d  and  a l l o w   i t s   r e m o v a l .  

What   has   t h i s   f a r   b e e n   d e s c r i b e d   is  a  c o n v e n t i o n a l  

c o m p r e s s i b l e   s t o p p e r   a r r a n g e m e n t   t y p i c a l l y   used   in  v a c u u m  

b o t t l e s   and  as  a  b o a t   p l u g .   The  p r i m a r y   d i f f e r e n c e   i s  

t h a t   t h e   c o n v e n t i o n a l   d e v i c e   d o e s   no t   have   a  h o l l o w   r o d  

s u c h   as  t he   t u b e   513  b u t   a  s o l i d   r o d .  

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

t h e   v a l v e   s e a t   523  is  a  v a l v e   member   545 ,   on  the   end  of  a  
r o d   547 .   The  rod  e x t e n d s ,   w i t h   a  s p a c i n g ,   t h r o u g h   a  

t h r e a d e d   p l u g   549,   w h i c h   is  s c r e w e d   i n t o   i n t e r n a l   t h r e a d s  

in  t h e   end  of  the   t u b e   513  and  p r o v i d e s   a  g u i d e   fo r   r o d  

5 4 7 .   B i a s i n g   s p r i n g   551  is  d i s p o s e d   b e t w e e n   the   g u i d e   5 4 9  

and  t he   v a l v e   member  545  b i a s i n g   the   v a l v e   member  a g a i n s t  

t h e   s e a t   523 .   The  end  of  t he   rod   547  is  a t t a c h e d   to  a n  
o v a l   r i n g   553.   B e t w e e n   t he   two  e a r s   527  and  529,   a  cam 

555  is   m o u n t e d   to  b o l t   533 .   B o l t   533 ,   at  l e a s t   in  t h e  

c e n t r a l   p a r t   t h e r e o f ,   has  a  s q u a r e   c r o s s - s e c t i o n   so  t h a t  

t he   cam  555  t u r n s   w i t h   the   b o l t   and  the   camming   means   5 3 9 .  

E a r s   527  and  529  a r e ,   of  c o u r s e ,   m o u n t e d   so  t h a t   t h e  

b o l t   533  t u r n s   w i t h i n   the   e a r s ,   e . g . ,   the   b o l t   is  r o u n d  

w h e r e   i t   p a s s e s   t h r o u g h   e a r s   527  and  5 2 9 .  

In  the   p o s i t i o n   shown  in  F i q .   31a ,   t h e r e   is  a  s l i g h t  

s p a c i n g   b e t w e e n   the   o v a l   r i n g   553  and  the   cam  555.   T h i s  

a l l o w s   the   b i a s i n g   s p r i n g   551  to  b i a s   t he   v a l v e   member  5 4 5  

a g a i n s t   the   s e a t   523  to  p r e v e n t   the   p a s s a g e   of  f l u i d .   T h e  

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

v e s s e l   w i t h   which   the   c l o s u r e   is  u s e d .   For  e x a m p l e ,   w h e n  



used   in  t he   c a r b o n a t o r   of  t h e   p r e s e n t   i n v e n t i o n  t h e  s p r i n g  

wou ld   be  s e t   f o r   a  p r e s s u r e   s l i g h t l y   g r e a t e r   t h a n   40  p s i .  

I f   e x c e s s i v e   p r e s s u r e   b u i l d s   up  w i t h i n   the  c a r b o n a t o r   t a n k  

the   v a l v e   a c t s   as  a  p r e s s u r e   r e l i e f   v a l v e .   The  b i a s i n g  

f o r c e   of   s p r i n g   551  i s   o v e r c o m e   and  the  p r e s s u r e   w i t h i n  

the   t a n k   w i l l   l i f t   t he   v a l v e   member   545  o f f   the   s e a t  

a l l o w i n g   e x c e s s   p r e s s u r e   to  be  r e l i e v e d .   The  f l u i d ,   e . g . ,  

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

525  p a s t   t h e   v a l v e   member   545  t h r o u g h   the   b o r e   5 2 1  

e s c a p i n g   b e t w e e n   t he   rod   547  and  the   o p e n i n g   in  the   g u i d e  

member   5 4 9 .   In  o r d e r   to  p e r m i t   p r e s s u r e   r e l i e f ,   t he   r o d  

is  d i s p o s e d   w i t h i n   t he   g u i d e   member   549  w i t h   a  s m a l l  

s p a c i n g .   The  n a t u r e   of  cam  555  is  such   t h a t   in  t h e  

p o s i t i o n   shown  in  F i g .   3 1 a ,   t he   d i s t a n c e   b e t w e e n   the   a x i s  

of  t h e   b o l t   533  and  t h e   cam  s u r f a c e   is  a  m i n i m u m .   As  

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

b e t w e e n   t he   cam  s u r f a c e   and  t he   r i n g   553 .   At  the  p o s i t i o n  

shown  in  F i g .   31c ,   in  w h i c h   the   h a n d l e   543  has  b e e n  

r o t a t e d   t h r o u g h   9 0 0 ,   a  s e c o n d ,   l a r g e r   d i s t a n c e ,  

r e s u l t s .  

B e c a u s e   of  t h i s ,   t he   cam  s u r f a c e   comes  i n t o   c o n t a c t   w i t h  

r i n g   553  r a i s i n g   t he   r i n g   and  w i t h   i t ,   the   rod   547.   T h i s  

l i f t s   t he   v a l v e   member   545  f rom  the   s e a t   523  and  a l l o w s   a  

p r e s s u r e   r e d u c t i o n   t h r o u g h   the   v a l v e   wh ich   w i l l   t a k e   p l a c e  

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

c r o s s - s e c t i o n a l   a r e a   b e t w e e n   the   rod   547  and  the   h o l e   i n  

t h e   g u i d e   member   549 .   As  n o t e d   a b o v e ,   in  t h i s   p o s i t i o n ,  

t he   cam  s u r f a c e   of  cam  541  is  s t i l l   m a i n t a i n i n g   t h e  

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

shown  in  F i g .   31d,   f u r t h e r   r o t a t i o n   of  the   h a n d l e   5 4 3  

r e l e a s e s   t h e   s t o p p e r   w h i l e   a t   the   same  t ime   m a i n t a i n i n g  

the   v a l v e   member   545  r a i s e d   f rom  the  s e a t   523.   T h i s  

r e s u l t s   b e c a u s e   t h e   cam  s u r f a c e   of  cam  555  is  s u c h   t h a t  

b e t w e e n   the   p o s t i o n   shown  in  F i g .   31c  and  31d  i t   m a i n t a i n s  

t h e   r i n g   a t   t h e   same  d i s t a n c e   from  the   a x i s   of  the   b o l t  

533  h o l d i n g   the   v a l v e   o p e n .  



As  i l l u s t r a t e d   in  F i g .   26,  s i n c e   the  c a r b o n a t o r   is  c o o l e d ,  
t he   c o v e r   63  w i l l   c o n t a i n ,   on  i t s   i n s i d e ,   a  l a y e r   o f  

i n s u l a t i o n   325 .   C o o l i n g   is  a c c o m p l i s h e d   one  of  two  w a y s .  
In  t h e   e m b o d i m e n t   shown  on  F i g s .   26  and  27,  c o o l i n g   i s  

done   u t i l i z i n g   a  pan  327  of  e s s e n t i a l l y   c y l i n d r i c a l   s h a p e  

and  h a v i n g   a  l i p   329  a t   i t s   t o p .   The  pan  is  f i l l e d   w i t h  

w h a t   is   c o m m o n l y   known  as  " B l u e   I c e " ,   a  t y p e   of  m a t e r i a l  

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

c o n t a i n i n g   t he   B lue   Ice   s e a l e d   t h e r e i n   is  p l a c e d  i n   a  home 

f r e e z e r   and  f r o z e n   p r i o r   to  u s e .   I t   is  t h e n   i n s e r t e d   i n t o  

the   d i s p e n s e r .   For  t h i s   p u r p o s e ,   the   s u p p o r t   p l a t e   330  

h a v i n g   a  c i r c u l a r   o p e n i n g   331  t h e r e i n   to  r e c i e v e   the   p a n  
327  i s   p r o v i d e d .   The  p l a t e   330  is  s u p p o r t e d   i n  

c o n v e n t i o n a l   f a s h i o n   on  a  r e c t a n g u l a r   f r a m e   wh ich   f o r m s  

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

r e c t a n g u l a r   f r a m e   331,   t h i s   f r a m e   r e s t i n g   on  t he   b a s e   43 

of  t h e   d i s p e n s i n g   u n i t ,   c o n t a i n s   i n s u l a t i o n   ( F i g .   26)  333  

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

i l l u s t r a t e d   in  F i g .   32.  In  some  c a s e s   i t   may  be  d e s i r e d  

to  h a v e   t h e   d i s p e n s i n g   u n i t   at   a  s i n k .   In  s u c h   a  c a s e   t h e  

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

d i s p o s e d   b e l o w   the   s i n k .   In  such   a  c a s e ,   t he   v a l v e   w o u l d ,  

of  c o u r s e ,   no t   be  p a r t   of  the   m a n i f o l d   73.  R a t h e r ,  

r e f e r r i n g ,   f o r   e x a m p l e ,   to  F i g .   4,  t he   l i n e s   113  and  99 

w o u l d   be  b r o u g h t   ou t   from  the  m a n i f o l d   t h r o u g h   s u i t a b l e  

f i t t i n g s   104  and  118  s i m i l a r   to  f i t t i n g s   129  and  1 3 1 ,  

d e s c r i b e d   a b o v e ,   c o n t a i n i n g   c h e c k   v a l v e s .   A  q u i c k  

d i s c o n n e c t   c o u p l i n g   such   as  the  c o u p l i n g   89  may  mate   t o  

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

i n l e t s   a t   t h e   r o t a r y   v a l v e   7 6 c .   V a l v e   76C  is  d i s p o s e d   on  

the  end  of  an  a n g l e d   arm  502  w i t h   a  c o n t a i n e r   81  p l a c e d  

t h e r e o n .   The  arm  is  s u p p o r t e d   f o r   r o t a t i o n   a b o v e   a  s i n k  

504.   For   e x a m p l e ,   the  o p e n i n g   in  the   s i n k   n o r m a l l y   u s e d  

f o r   a  s p r a y   a t t a c h m e n t   can  be  u s e d .   When  not   in  u s e ,   t h e  

arm  502  may  be  r o t a t e d   c o u n t e r c l o c k w i s e   to  move  t h e  

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



i s   d e s i r e d   to  d i s p e n s e ,   t he   arm  502  is   moved  to  t h e  

p o s i t i o n   shown  and  d i s p e n s i n g   w i l l   t a k e   p l a c e   o v e r   t h e  

s i n k   so  t h a t   any  s p i l l a g e   or  d r i p s   w i l l   be  c a u g h t   in  t h e  

s i n k .   P r e f e r a b l y ,   t he   arm  502  and  a t   l e a s t   the   v i s i b l e  

p a r t s   of   t he   v a l v e   76C  in  t h i s   c a s e   w i l l   be  made  of  a  

m a t e r i a l   to  m a t c h   t h e   s i n k   f i t t i n g s .   O p e r a t i o n   of  t h e  

v a l v e   76C  in  c o n j u n c t i o n   w i t h   t he   c o n t a i n e r   81  in  a l l  

o t h e r   r e s p e c t s   w i l l   be  the   same  as  d e s c r i b e d   a b o v e .  

In  t h i s   e m b o d i m e n t ,   and  in  t he   p r e v i o u s l y   d e s c r i b e d  

to  p r e v e n t   r a p i d   m e l t i n g   of  the   B lue   I c e .  

Shown  on  F i g .   26  a r e   v e n t i l a t i o n   h o l e s   57  in  t h e  

r e c t a n g u l a r   f r a m e ,   and  v e n t i l a t i o n   h o l e s   59  in  t h e  

b a s e   43.   T h e s e   a r e   no t   r e q u i r e d   w i t h   t h i s   t y p e   of  c o o l i n g  

u n i t   b u t   a r e   used   w i t h   t he   c o o l i n g   u n i t   to  be  d e s c r i b e d   i n  

c o n n e c t i o n   w i t h   F i g .   28  b e l o w .   The  p l a t e   330  in  wh ich   t h e  

pan   327  is  i n s e r t e d   is  p r e f e r a b l y   of  a  m a t e r i a l   w i t h   p o o r  

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

In  t h e   a l t e r n a t e   e m b o d i m e n t   shown  in  F i g .   28,  t h e  

d i s p e n s e r   is  p r o v i d e d   w i t h   an  e l e c t r i c a l   c o o l i n g   u n i t .  

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

c o n j u n c t i o n   w i t h ,   a  p l a t e   330,   of  p o o r   h e a t   c o n d u c t i v i t y .  

A g a i n ,   t h e   p l a t e   c o n t a i n s   an  o p e n i n g   323  f o r   t he   i n s e r t i o n  

of  t h e   p i n   321  on  the   h a n d l e   303  of  t he   c a r b o n a t o r   6 1 .  

The  u n i t   i n c l u d e s ,   b e l o w   a  p l a t e   335  of  good  h e a t  

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

337 .   The  n a t u r e   of  t h e s e   u n i t s   is  t h a t   t h e y   a r e   c o o l   o n  

one  s i d e   and  ho t   on  the   o t h e r   s i d e   when  e l e c t r i c i t y   i s  

p a s s e d   t h r o u g h   t hem.   The  t h e r m o e l e c t r i c   u n i t s ,   wh ich   a r e  

e s s e n t i a l l y   of  a  p l a t e - l i k e   m a t e r i a l ,   have   t h e i r   c o l d   s i d e  

a b u t t i n g   a g a i n s t   t he   p l a t e   335.   A t t a c h e d   to  t h e i r   warm 

s i d e   a r e   h e a t   s i n k s   339 .   Below  the   h e a t   s i n k s ,   a  fan   3 4 1  

is   m o u n t e d   f o r   c o n d u c t i n g   h e a t   away  f rom  the   h e a t   s i n k s .  

Power   is   s u p p l i e d   to  the   fan   and  to  the   t h e r m o e l e c t r i c  

c o o l i n g   u n i t s   337  by  means   of  the   p o w e r   l i n e   343 .   T h e  



c i r c u i t   of  t h i s   u n i t   is  d e s c r i b e d   b e l o w   in  c o n n e c t i o n   w i t h  

F i g .   29.  When  o p e r a t i n g   w i t h   such   a  u n i t ,   the   warm  a i r   i s  

e x p e l l e d   t h r o u g h   o p e n i n g s   345  b e l o w   the   fan   and  i s  

e x h a u s t e d   t h r o u g h   the   o p e n i n g s   57  and  59  shown  in  F i g s .   26 

and  2 b .  

F i g .   29  is   a  s c h e m a t i c   d i a g r a m   of  the   c i r c u i t   f o r   t h e  

t h e r m o e l e c t r i c   c o o l i n g   e l e m e n t s   337  of  F i g .   28.  The  p o w e r  

s u p p l y   c a b l e   343  h a s   on  i t s   end  a  p l u g   401  to  be  p l u g g e d  

i n t o   a  c o n v e n t i o n a l   o u t l e t   to  s u p p l y   p o w e r   a t   115  v o l t s   AC 

to  t h e   c o o l i n g   s y s t e m .   Fan  341  i s   c o u p l e d   a c r o s s   t he   t w o  

s i d e s   of  t he   AC  p o w e r   l i n e   343 .   A l s o   c o u p l e d   a c r o s s   t h e  

l i n e   is  t h e   p r i m a r y   403  of  a  t r a n s f o r m e r   405 .   T h e  

s e c o n d a r y   407  of  t r a n s f o r m e r   405  is  c o u p l e d   to  t w o  

d i a g o n a l s   409  and  411  of  a  f u l l   wave  r e c t i f i e r   b r i d g e   4 1 3  

c o m p r i s i n g   d i o d e s   4 1 4 - 4 1 7 .   At  the   o t h e r   two  d i a g o n a l s   4 1 9  

and  421  of   t he   b r i d g e ,   r e c t i f i e d   DC,  a t   a p p r o x i m a t e l y   18 

v o l t s   is  t a k e n   o f f .   A  c a p a c i t o r   423  is  p l a c e d   in  p a r a l l e l  

a c r o s s   the   d i a g o n a l s   419  and  421  to   f i l t e r   the   DC  v o l t a g e .  

The  p l u r a l i t y   of  t h e r m o e l e c t r i c   c o o l i n g   e l e m e n t s   337  a r e  

a r r a n g e d   in  s e r i e s   in  two  g r o u p s .   The  f i r s t   g r o u p   4 2 5  

c o m p r i s e s   t he   e l e m e n t s   337  a -d   s e r i e s ,   and  the   s e c o n d  

g r o u p   426  e l e m e n t s   337  e - i   s e r i e s .   The  f r e e   end  of  t h e  

t h e r m o e l e c t r i c   e l e m e n t   337  a  in  g r o u p   425  is  c o n n e c t e d   t o  

t h e   b r i d g e   t e r m i n a l   419 .   The  f r e e   end  of  the   e l e m e n t   3 3 7 d  

is   c o u p l e d   t h r o u g h   a  n o r m a l l y   open   r e l a y   c o n t a c t   427  t o  

t h e   o p p o s i t e   d i a g o n a l   421  of  b r i d g e   413 .   The  o t h e r   g r o u p  
426  has   i t s   one  e n d ,   the   f r e e   end  of  e l e m e n t   3 3 7 i ,   c o u p l e d  

to  t he   t e r m i n a l   421  of  the   b r i d g e   413 ,   and  i t s   o t h e r   e n d ,  

t h e   f r e e   end  of  e l e m e n t   337e  c o u p l e d   t h r o u g h   a  s e c o n d   s e t  

of  n o r m a l l y   open   c o n t a c t s   429  to   t he   t e r m i n a l   419  of  t h e  

b r i d g e .   The  end  of  t he   e l e m e n t   337e  c o u p l e d   to  t h e  

c o n t a c t s   429  is  a l s o   c o u p l e d   t h r o u g h   a  s e t   of  n o r m a l l y  
c l o s e d   r e l a y   c o n t a c t s   431  to  the   end  of  the  e l e m e n t   3 3 7 d  

c o u p l e d   to  t he   c o n t a c t s   427 .   C o n t a c t s   427 ,   429 ,   and  4 3 1  

a r e   o p e r a t e d   by  a  r e l a y   c o i l   433  wh ich   is  c o n n e c t e d   a c r o s s  
t h e   s e c o n d a r y   407  of  t r a n s f o r m e r   405  in  s e r i e s   w i t h   a  



s w i t c h   4 3 5 .  

In  o p e r a t i o n ,   once   t he   p l u g   401  is  p l u g g e d   i n t o   a n  

a p p r o p r i a t e   w a l l   o u t l e t   and  power   is  b e i n g   s u p p l i e d   o v e r  
t h e   p o w e r   l i n e   343 ,   t h e   f an   431  w i l l   i m m e d i a t e l y   b e g i n  

o p e r a t i n g .   The  l i n e   v o l t a g e   a p p l i e d   a c r o s s   the   p r i m a r y  
403  of   t r a n s f o r m e r   405  w i l l   be  s t e p p e d   down  t o  

a p p r o x i m a t e l y   18  v o l t s   a t   t he   o u t p u t   t e r m i n a l s   419  and  4 2 1  

of   t h e   b r i d g e .   T h i s   DC  v o l t a g e   w i l l   be  s m o o t h e d   a n d  

f i l t e r e d   by  t h e   c a p a c i t o r   423 .   The  p o l a r i t y   of  t h e   DC 

v o l t a g e   is  p o s i t i v e   a t   t he   t e r m i n a l   419  and  n e g a t i v e   a t  

t h e   t e r m i n a l   421 .   The  t h e r m o e l e c t r i c   e l e m e n t s   3 3 7 a - 3 3 7 i  

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

p o l a r i t i e s .   In  the   c o n d i t i o n   s h o w n ,   w i t h   t he   s w i t c h   4 3 5  

o p e n ,   t h e   r e l a y   433  w i l l   n o t   be  e n e r g i z e d .   T h u s ,   c o n t a c t  

431  w i l l   be  c l o s e d   and  the   c o n t a c t s   427  and  429  o p e n e d   a s  

s h o w n .   The  DC  v o l t a g e   w i l l   f l o w   from  the   t e r m i n a l   4 2 1  

t h r o u g h   t h e   s e r i e s   c i r c u i t s   425  and  426  back   to  t h e  

t e r m i n a l   419 .   In  o t h e r   w o r d s ,   in  t h i s   c o n d i t i o n ,   a l l   o f  

t h e   t h e r m o e l e c t r i c   e l e m e n t s   3 3 7 a - 3 3 7 i   a r e   in  s e r i e s   a c r o s s  

t h e   o u t p u t   of  b r i d g e   413 .   The  n a t u r e   of  t h e  

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

c o o l i n g   is  p r o p o r t i o n a l   to  t he   c u r r e n t .   F u r t h e r m o r e ,   t h e  

e l e m e n t s   a r e   r e s i s t i v e   in  n a t u r e .   T h u s ,   w i t h   a l l   e l e m e n t s  

in  s e r i e s ,   t he   c u r r e n t   w h i c h   is  d e t e r m i n e d   by  the   sum  o f  

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

l o w e r   l e v e l   of  c o o l i n g .  

When  t h e   s w i t c h   435  is  c l o s e d ,   the   r e l a y   433  is   e n e r g i z e d  

o p e n i n g   c o n t a c t   431  and  c l o s i n g   c o n t a c t s   427  and  429.   As 

a  r e s u l t ,   t he   two  s e r i e s   c i r c u i t s   425  and  426  a r e   now 

c o n n e c t e d   in  p a r a l l e l   a c r o s s   the   o u t p u t   t e r m i n a l s   419  a n d  

421  of   t h e   b r i d g e   413 .   The  c u r r e n t   f l o w i n g   t h r o u g h   e a c h  

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

c i r c u i t s   425  and  426  w i l l   now  be  d e t e t m i n e d   by  the   n u m b e r  

of  e l e m e n t s   in  e a c h   of  the   s e r i e s   c i r c u i t s .   S i n c e   t h i s   i s  

a  s m a l l e r   n u m b e r   in  e a c h   c a s e   t h a n   when  a l l   e l e m e n t s   w e r e  



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

t he   two  p a r a l l e l   b r a n c h e s .   T h i s   w i l l   t h e n   r e s u l t s   in  a 

g r e a t e r   c o o l i n g   e f f e c t .   The  t h e r m o e l e c t r i c   c o o l i n g  

e l e m e n t s   can   be  of  the   t y p e   m a n u f a c t u r e d   and  s o l d   b y  

C a m b i o n   E l e c t r i c ,   C a m b r i d g e ,   M a s s .  

An  a l t e r n a t i v e   e m b o d i m e n t   f o r   the   d i s p e n s i n g   v a l v e   i s  

i l l u s t r a t e d   in  F i g .   32.  In  some  c a s e s   i t   may  be  d e s i r e d  

to  h a v e   t he   d i s p e n s i n g   u n i t   at  a  s i n k .   In  such   a  c a s e   t h e  

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

d i s p o s e d   b e l o w   the   s i n k .   In  such   a  c a s e ,   t he   v a l v e   w o u l d ,  

of  c o u r s e ,   no t   be  p a r t   of  t he   m a n i f o l d   73.   R a t h e r ,  

r e f e r r i n g ,   f o r   e x a m p l e ,   to  F i g .   4,  the   l i n e s   113  and  99 

w o u l d   be  b r o u g h t   ou t   f rom  the   m a n i f o l d   t h r o u g h   s u i t a b l e  

f i t t i n g s   104  and  118  s i m i l a r   to  f i t t i n g s   129  and  1 3 1 ,  

d e s c r i b e d   a b o v e ,   c o n t a i n i n g   c h e c k   v a l v e s .   A  q u i c k  

d i s c o n n e c t   c o u p l i n g   s u c h   as  the   c o u p l i n g   89  may  mate   t o  

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

i n l e t s   a t   t he   r o t a r y   v a l v e   76c .   V a l v e   76C  is  d i s p o s e d   o n  

t h e   end  of  an  a n g l e d   arm  502  w i t h   a  c o n t a i n e r   81  p l a c e d  

t h e r e o n .   The  arm  is  s u p p o r t e d   f o r   r o t a t i o n   a b o v e   a  s i n k  

5 0 4 .   For   e x a m p l e ,   the   o p e n i n g   in  the  s i n k   n o r m a l l y   u s e d  

f o r   a  s p r a y   a t t a c h m e n t   can  be  u s e d .   When  no t   in  u s e ,   t h e  

arm  502  may  be  r o t a t e d   c o u n t e r c l o c k w i s e   to  move  t h e  

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

i s   d e s i r e d   to  d i s p e n s e ,   the   arm  502  is   moved  to  t h e  

p o s i t i o n   shown  and  d i s p e n s i n g   w i l l   t a k e   p l a c e   o v e r   t h e  

s i n k   so  t h a t   any  s p i l l a g e   or  d r i p s   w i l l   be  c a u g h t   in  t h e  

s i n k .   P r e f e r a b l y ,   the   arm  502  and  at   l e a s t   t he   v i s i b l e  

p a r t s   of  t h e   v a l v e   76C  in  t h i s   c a s e   w i l l   be  made  of  a 
m a t e r i a l   to  m a t c h   the   s i n k   f i t t i n g s .   O p e r a t i o n   of  t h e  

v a l v e   76C  in  c o n j u n c t i o n   w i t h   the   c o n t a i n e r   81  in  a l l  

o t h e r   r e s p e c t s   w i l l   be  the   same  as  d e s c r i b e d   a b o v e .  

In  t h i s   e m b o d i m e n t ,   and  in  the   p r e v i o u s l y   d e s c r i b e d  

e m b o d i m e n t s ,   t he   r a t e   of  f l o w   of  t he   d i l u e n t   can  b e  

c o n t r o l l e d   e i t h e r   by  d i m e n s i o n i n g   of  t he   s i z e   of  t h e  



d i l u e n t   t u b i n g   or   p a s s a g e s   e . g . ,   p a s s a g e s   103,   or  by  t h e  

i n s e r t i o n  o f   a  l i m i t i n g   o r i f i c e ,   f o r   e x a m p l e ,   at   the   i n n e r  

end  of  t he   s t u b   1 3 1 .  



1.  A  b e v e r a g e   d i s p e n s e r   c o m p r i s i n g :  

a)  a  s o u r c e   of  p r e s s u r i z i n g   f l u i d ;  

b)  means   f o r   c o n t a i n i n g   a  s u p p l y   of  c o n c e n t r a t e ;  

c)  means   f o r   c o n t a i n i n g   a  s u p p l y   of  d i l u e n t ;  

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

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

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

b e v e r a g e ;   a n d  

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

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

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

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

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

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

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

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

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

f l u i d   a t   a  r e d u c e d   p r e s s u r e   t o   p r e s s u r i z e   s a i d  

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

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

c o u p l e d   to  s a i d   d i s p e n s i n g   v a l v e .  

2.  A  m a n i f o l d   f o r   u s e   w i t h   a  b e v e r a g e   d i s p e n s e r  

c o m p r i s i n g :  

a)  a  b l o c k   of  m a t e r i a l ;  

b)  a  p r e s s u r e   r e d u c i n g   v a l v e   d i s p o s e d   in  s a i d  

b l o c k ;  

c)  an  i n l e t   f o r   c o n n e c t i o n   to   s a i d   s o u r c e   o f  

p r e s s u r i z a t i o n   f o r m e d   in  s a i d   b l o c k ;  

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

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

s u p p l y ;  

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

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

p r e s s u r e   r e d u c i n g   v a l v e ;  



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

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

a  r e d u c e d   p r e s s u r e   to  p r e s s u r i z e   a  c o n c e n t r a t e   s o u r c e ;  
a n d  

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

c o u p l e d   to  t h e   d i l u e n t   s u p p l y   and  an  o u t l e t   a d a p t e d   t o  

be  c o u p l e d   to  a  d i s p e n s i n g   v a l v e .  

3.  A  b e v e r a g e   d i s p e n s e r   c o m p r i s i n g :  

a)  a  s u p p o r t i n g   b a s e ;  

b)  a  s o u r c e   of  p r e s s u r i z i n g   f l u i d   d i s p o s e d   on  s a i d  

b a s e ;  

c)  a  t a n k   f o r   c o n t a i n i n g   d i l u e n t   s u p p o r t e d   on  s a i d  

b a s e ;  

d)  a  d i s p e n s i n g   v a l v e   s u p p o r t e d   on  s a i d   b a s e ;  

e)  a t   l e a s t   one   p r e s s u r e   r e d u c i n g   v a l v e   f o r   s a i d  

p r e s s u r i z i n g   f l u i d ;  

f)  a  m a n i f o l d   h a v i n g   one   i n l e t   c o u p l e d   to   s a i d  

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

p r e s s u r i z i n g   f l u i d   and  d i l u e n t   w i t h i n   s a i d   d i s p e n s e r ,  

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

to  s a i d   d i s p e n s i n g   v a l v e ;  

g)  f i r s t   q u i c k   d i s c o n n e c t   m e a n s   f o r   c o n n e c t i n g  

s a i d   s o u r c e   of  p r e s s u r i z i n g   f l u i d   to   s a i d   p r e s s u r e  

r e d u c i n g   v a l v e ;  

h)  s e c o n d   q u i c k   d i s c o n n e c t   means   f o r   c o n n e c t i n g  

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

p r e s s u r i z a t i o n   and   to   s u p p l y   t h e r e t o   d i l u e n t   u n d e r  

p r e s s u r e ;   a n d  

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

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

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

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

4.  A  d i s p e n s e r   a c c o r d i n g   to   c l a i m   3,  w h e r e i n   s a i d  

d i s p e n s i n g   v a l v e   c o m p r i s e s :  

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



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

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

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

t e r m i n a t i n g   a t   an  e l o n g a t e d   o p e n i n g   in   t h e   b o t t o m   o f  

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

o u t l e t   in   t h e   b o t t o m   of  s a i d   b o r e ,   t h e   b o t t o m   of  s a i d  

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

c o n c e n t r a t e   can  be  d i s p e n s e d ;  

b)  0 - r i n g   s e a l s   s u r r o u n d i n g   s a i d   e l o n g a t e d   o u t l e t  

and  s a i d   f u r t h e r   o u t l e t s ;  

c)  a  c e n t r a l   r o t a t a b l e   v a l v e   m e m b e r   of  g e n e r a l l y  

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

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

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

of  s a i d   member   r e s t i n g   a g a i n s t   t he   b o t t o m   of  s a i d   b o r e  

and   s e a l i n g   a g a i n s t   s a i d   0 - r i n g   s e a l s ,   s a i d   c e n t r a l  

c y l i n d r i c a l   v a l v e   m e m b e r   c o n t a i n i n g   a  c e n t r a l   b o r e  

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

h a v i n g   a  d i l u e n t   o u t l e t ;  

d)  a  c y l i n d r i c a l   m e m b e r   in   t h e   c e n t r e   of  s a i d  

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

m e m b e r ;  

e)  a  p l u r a l i t y   of   s t r u t s   s u p p o r t i n g   s a i d  

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

f)  a  f i f t h   p a s s a g e   e x t e n d i n g   b e t w e e n   the   b o t t o m   o f  

s a i d   c e n t r a l   v a l v e   member   and  t he   b o r e   in  s a i d   c e n t r a l  

c y l i n d r i c a l   member   in  one  of  s a i d   s t r u t s ,   t he   i n l e t   o f  

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

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

s a i d   c e n t r a l   v a l v e   m e m b e r ;  

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

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

member   w i t h   s a i d   d i l u e n t   o u t l e t   when  s a i d   c e n t r a l   v a l v e  

member   i s   r o t a t e d   to  a  p r e - d e t e r m i n e d   p o s i t i o n   w i t h i n  

s a i d   r a n g e   of  r o t a t i o n ;  

h)  means   h a v i n g   two  d i a m e t r i c a l l y   o p p o s e d   v e r t i c a l  

s l o t s   on  t he   i n s i d e   t h e r e o f ,   s a i d   f i r s t   s l o t   c a p a b l e   o f  



b e i n g   a l i g n e d   w i t h   one  of  s a i d   s l o t s ;  

i)  a  c o v e r   m e m b e r   f o r   c o v e r i n g   and  r e t a i n i n g   s a i d  

c e n t r a l   v a l v e   member  in  p l a c e .  

5.  The   d i s p e n s e r   a c c o r d i n g   to   c l a i m   4  w h e r e i n   s a i d  

m e a n s   h a v i n g   two  s l o t s   c o m p r i s e :  

a)  an  a n n u l a r   a d j u s t i n g   d i s c   d i s p o s e d   o v e r   s a i d  

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

i n s i d e   t h e r e o f ;   a n d  

b)  m e a n s   f o r   r o t a t i n g   s a i d   a d j u s t i n g   d i s c   ove r   a  

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

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

a d j u s t i n g   d i s c   f i x e d .  

6.  A  d i s p e n s e r   a c c o r d i n g  t o   c l a i m   5  w h e r e i n   s i d   m e a n s  

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

i n c l u d i n g   an  e x t e n d i n g   knob  w h i c h   may  be  g r a s p e d   by  t h e  

h a n d ,   a  s h a f t   e x t e n d i n g   f rom  s a i d   knob  h a v i n g   t h e r e o n   a  

w o r m   g e a r ,   and   m a t i n g   g e a r s   on  s a i d   a d j u s t i n g   d i s c  

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

s h a f t   by  s a i d   k n o b   w i l l   r e s u l t   in   r o t a t i o n   of  s a i d  

a d j u s t i n g   d i s c .  

7.  A  d i s p e n s e r   a c c o r d i n g   to   c l a i m   3  w h e r e i n   s a i d  

s u p p l y   of  c o n c e n t r a t e   c o m p r i s e s :  

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

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

d i s p o s e d   in   s a i d   n e c k   and   a  v a l v e   m e m b e r   d i s p o s e d   i n  

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

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

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

t h e   b o t t o m   of  s a i d   b o t t l e ;  

c)  c o o p e r a t i n g   c a m m i n g   s u r f a c e s   on  s a i d   cap   a n d  

b o t t l e   neck   f o r   c o n v e r t i n g   a  r o t a r y   m o t i o n   of  s a i d   c a p  

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

member   f rom  s a i d   v a l v e   s e a t ;  

d)  an  o u t l e t   o p e n i n g   in   t h e   t o p   of  s a i d   c a p  



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

m e m b e r ;  

e)  d i a m e t r i c a l l y   o p p o s e d   t a b s   on  the   neck  of  s a i d  

b o t t l e   and   a  t a b   on  s a i d   c a p ,   s a i d   c o n t a i n e r   i n s e r t e d  

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

t a b   on  s a i d   neck   in  s a i d   s e c o n d   s l o t   in  s a i d   a d j u s t i n g  

r i n g   w i t h   s a i d   c o n t a i n e r   in  an  i n v e r t e d   p o s i t i o n ;  

f)  a  f i t t i n g   i n s e r t e d   in   t h e   c e n t r a l   b o r e   in  s a i d  

c y l i n d r i c a l   member  in  s a i d   c e n t r a l   v a l v e   member ;   a n d  

g)  s e a l i n g   means   s u r r o u n d i n g   s a i d   f i t t i n g   a t   i t s  

b a s e ,   s a i d   f i t t i n g   e x t e n d i n g   i n t o   s a i d   o p e n i n g   in  s a i d  

c a p ,   s a i d   c a p   s e a l i n g   a g a i n s t   s a i d   s e a l i n g   m e a n s ,  

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

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

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

f i t t i n g   and   s a i d   d i p   t u b e   i n t o   s a i d   c o n t a i n e r   t o  

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

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

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

p a s s a g e   and  s a i d   f i f t h   p a s s a g e   w i t h   s a i d   e l o n g a t e d   s l o t  

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

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

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

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

d i s p e n s e d .  

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

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

the   v e r t i c a l   such   as  to  i n t e r e s e c t   w i t h   a  d o w n w a r d   f l o w  

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

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

d i s p e n s e d   i n t o   a  c u p .  

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

i n c l u d i n g   a  d i l u e n t   d r a i n   in  s a i d   b o t t o m   member   a l i g n e d  



w i t h   s a i d   s i x t h   p a s s a g e   when  s a i d   c e n t r a l   v a l v e   m e m b e r  

is   no t   in  a  d i s p e n s i n g   p o s i t i o n .  

10.  A  d i s p e n s i n g   v a l v e   f o r   d i s p e n s i n g   c o n c e n t r a t e   a n d  

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

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

b o r e   h a v i n g   a  f i r s t   p r e s s u r i z i n g   g a s   p a s s a g e  

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

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

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

open   a r e a   t h r o u g h   w h i c h   c o n c e n t r a t e   can  be  d i s p e n s e d ;  

b)  s e a l s   s u r r o u n d i n g   s a i d   e l o n g a t e d   o u t l e t   and  s a i d  

f u r t h e r   o u t l e t ;  

c)  a  c e n t r a l ,   r o t a t a b l e   v a l v e   m e m b e r   of   g e n e r a l l y  

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

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

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

a  d i l u e n t   o u t l e t ;  

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

member  f o r   s u p p l y i n g   p r e s s u r i z i n g   gas   to  a  c o n t a i n e r ;  

e)  a  s e c o n d   p r e s s u r i z i n g   g a s   p a s s a g e   e x t e n d i n g  

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

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

t h e   i n l e t   of  s a i d   s e c o n d   g a s   p a s s a g e   a d a p t e d   to   b e  

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

r a n g e   of  r o t a t i o n   of  s a i d   r o t a t a b l e   v a l v e   m e m b e r ;  

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

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

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

r o t a t a b l e   v a l v e   m e m b e r   i s   r o t a t e d   to  a  p r e d e t e r m i n e d  

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

g)  m e a n s   i n   s a i d   r o t a t a b l e   v a l v e   m e m b e r   f o r  

e n g a g i n g   a  f i r s t   c o n t a i n e r   p a r t ;  

h)  m e a n s   f o r   r e t a i n i n g   s a i d   r o t a t a b l e   v a l v e   m e m b e r  

in  p l a c e ;  

i)  m e a n s   f i x e d   w i t h   r e s p e c t   to  s a i d   f i r s t   m e m b e r  

f o r   e n g a g i n g   a  s e c o n d   c o n t a i n e r   p a r t ;   a n d  



j)  m e a n s   to  r o t a t e   s a i d   r o t a t a b l e   v a l v e   m e m b e r .  

11.  The  d i s p e n s i n g   v a l v e   a c c o r d i n g   to   c l a i m   10  a n d  

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

m e m b e r   to   a  p o s i t i o n   w h e r e   i t s   p e r i p h e r a l   p o r t i o n   i s  

s e a l i n g   a g a i n s t   s a i d   s e a l s   and   s a i d   s e c o n d   g a s   a n d  

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

12.  A  d i s p e n s i n g   v a l v e   a c c o r d i n g   to  c l a i m   10,  w h e r e i n  

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

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

w i t h   m e a n s   on  t h e   i n s i d e   t h e r e o f   f o r   e n g a g i n g   s a i d  

c o n t a i n e r   p a r t .  

13.  A  d i s p e n s i n g   v a l v e   a c c o r d i n g   to   c l a i m   12  w h e r e i n  

s a i d   m e a n s   f o r   e n g a g i n g   s a i d   f i r s t   c o n t a i n e r   p a r t  

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

s a i d   f i r s t   c o n t a i n e r   p a r t   and   s a i d   m e a n s   f o r   e n g a g i n g  
s a i d   s e c o n d   c o n t a i n e r   p a r t   c o m p r i s e s   a t   l e a s t   one  s l o t  

in  s a i d   o p e n i n g   in  s a i d   c o v e r .  

14.  A  d i s p e n s i n g   v a l v e   a c c o r d i n g   to  c l a i m   10,  w h e r e i n  

s a i d   f i r s t   member   i s   a  b o t t o m   m e m b e r ,   s a i d   c y l i n d r i c a l  

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

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

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

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

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

d i s p e n s i n g   p o s i t i o n .  

15.  A  d i s p e n s i n g   v a l v e   a c c o r d i n g   to   c l a i m   14  a n d  

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

s p o u t   d i r e c t e d   at  an  a n g l e   to  the   v e r t i c a l .  

16.  A  d i s p e n s i n g   v a l v e   a c c o r d i n g   to  c l a i m   13  w h e r e i n  

s a i d   means   fo r   s u p p l y i n g   p r e s s u r i z i n g   gas   c o m p r i s e s :  

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



s a i d   s e c o n d   p r e s s u r i z i n g   gas   p a s s a g e ;   a n d  

b)  a t   l e a s t   one   s t r u t   s u p p o r t i n g   s a i d   m e m b e r  

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

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

p a s s a g e   e x t e n d i n g   t h r o u g h   s a i d   s t r u t .  

17.   A  d i s p e n s i n g   v a l v e   a c c o r d i n g   to   c l a i m   10,   i n  

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

a)  a  c o n t a i n e r   h a v i n g   a  b o t t l e   w i t h   a  n e c k   and   a  

c a p ,   r o t a t a b l e   t h e r e o n ,   a  v a l v e   f o r m e d   b e t w e e n  

c o o p e r a t i n g   p o r t i o n s   of  s a i d   n e c k   and   s a i d   c a p ,   a n d  

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

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

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

b o t t l e ;  -  

c)  c o o p e r a t i n g   c a m m i n g   s u r f a c e s   on  s a i d   c a p   a n d  

b o t t l e   neck   f o r   c o n v e r t i n g   a  r o t a r y   m o t i o n   of  s a i d   c a p  

i n t o   a  l i n e a r   m o t i o n   w h i c h   w i l l   open  s a i d   v a l v e ;  

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

m e m b e r ;  

e)  d i a m e t r i c a l l y   o p p o s e d   to  be  on  t h e   neck   of  s a i d  

b o t t l e   and   a  t a b   on  s a i d   c a p ,   s a i d   c o n t a i n e r   i n s e r t e d  

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

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

c e n t r a l   v a l v e   m e m b e r   and   t h e   t a b s   on  s a i d   n e c k   e n g a g e  

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

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

i n c l u d i n g ;  

f)  a  c y l i n d r i c a l   f i t t i n g   f o r m e d   a t   t he   end  of  s a i d  

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

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

a t   i t s   b a s e ,   s a i d   f i t t i n g   p o r t i o n   e x t e n d i n g   i n t o   s a i d  

o p e n i n g   in   s a i d   c a p ,   s a i d   c a p   s e a l i n g   a g a i n s t   s a i d  

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

g a s   p a s s a g e   i s   a l i g n e d   w i t h   s a i d   e l o n g a t e d   s l o t ,  

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



s e c o n d   g a s   p a s s a g e w a y ,   s a i d   f i t t i n g   and  s a i d   t u b e   i n t o  

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

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

m e m b e r   i s   r o t a t e d   by  r o t a t i o n   of  s a i d   m e a n s   to   r o t a t e  

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

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

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

r o t a t i o n   of  s a i d   t a b   on  s a i d   c a p   w i t h   r e s p e c t   to   t h e  

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

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

and  d i l u e n t   to  be  s i m u l t a n e o u s l y   d i s p e n s e d .  

18.  A  d i s p e n s i n g   v a l v e   a c c o r d i n g   to  c l a i m   17,  w h e r e i n  

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

a n g l e   to   t h e   v e r t i c a l   s u c h   as  to  i n t e r s e c t   w i t h   a  

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

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

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

19.  A  d i s p e n s i n g   v a l v e   a c c o r d i n g   to   c l a i m   18  a n d  

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

a l i g n e d   w i t h   s a i d   s e c o n d   d i l u e n t   p a s s a g e w a y   when  s a i d  

c e n t r a l   v a l v e   member  i s   not   in  a  d i s p e n s i n g   p o s i t i o n .  

20.  A  d i s p e n s i n g   v a l v e   a c c o r d i n g   to   c l a i m   18  a n d  

f u r t h e r   i n c l u d i n g   a  v a l v e   in  s a i d   t u b e   in  s a i d   cap   a n d  

w h e r e i n   r o t a t i o n   of  s a i d   cap   i s   o p e r a b l e   to  o p e n   s a i d  

v a l v e .  

21.  A  d i s p e n s i n g   v a l v e   a c c o r d i n g   to   c l a i m   10  a n d  

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

r o t a t i o n a l   s p a c i n g   of  s a i d   f i r s t   and  s e c o n d   c o n t a i n e r  

p a r t s .  

22.  A  d i s p e n s i n g   v a l v e   a c c o r d i n g   to  c l a i m   21  w h e r e i n  

s a i d   means   to  a d j u s t   c o m p r i s e :  



a)  a  r o t a t a b l e   a n n u l a r   a d j u s t i n g   d i s c   e n g a g i n g  

s a i d   s e c o n d   c o n t a i n e r   p a r t ;   a n d  

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

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

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

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

r e s p e c t   to  s a i d   f i r s t   m e m b e r .  

23.  A  d i s p e n s i n g   v a l v e   a c c o r d i n g   to  c l a i m   22,  w h e r e i n  

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

s a i d   c o v e r   i n c l u d i n g   an  e x t e n d i n g   k n o b   w h i c h   may  b e  

g r a s p e d   by  t h e   h a n d ,   a  s h a f t   e x t e n d i n g   f r o m   s a i d   k n o b  

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

s h a f t   by  s a i d   k n o b   w i l l   r e s u l t   in   r o t a t i o n   o f  s a i d  

a d j u s t i n g   d i s c .  
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