
Europaisches  Patentamt  

European  Patent  Office  @  Publication  number:  0  0 1 3   1 3 4  

Office  europeen  des  brevets  A1  

EUROPEAN  PATENT  APPLICATION 

(21)  Application  number:  79302974.5  @  Int.  CI.3:  B  67  D  1  / 0 8  

(22)  Date  of  filing:  19.12.79 

[So)  Priority:  20.12.78  AU  7165/78  @  Applicant:  Computa-Bar  PTY.  LTD 
CNR  Wilson  &  Symonds  Streets 
Royal  Park,  South  Austratia  5014(AU) 

43)  Date  of  publication  of  application: 
09.07.80  Bulletin  80/14  (72)  Inventor:  Bonnin,  Richard  Mayo 

641  Pacific  Highway 
(S)  Designated  Contracting  States:  Chatswood,  New  South  Wales  2067(AU) 

DE  FR  GB  IT  SE 
(74)  Representative:  Orr,  William  Maclean  et  al, 

Haseltine  Lake  81  Co  Hazlitt  House  28  Southampton 
Buildings  Chancery  Lane 
London  WC2A  1AT(GB) 

(S)  Liquid  flow  metering  device. 

CO 

O  

o  

A  device  for  metering  liquid  flow  in  a  dispensing  line  (3) 
for  a gas-pressured  beverage  comprising  a  flowmeter  (1)  with 
electrical  contacts  (A)  pulsing  as  an  indication  of  fluid  flow  in 
said  line,  an  electrical  impulse  generator  (5),  an  impulse 
counter  (6)  having  multiple  outputs  corresponding  to  differ- 
ent  counts  in  the  counter,  and  an  electronic  calculator  (4)  with 
a  preset  calibrated  value  stored  in  its  memory  and  electrically 
connected  to  said  outputs  for  activation  of  respective  ones  of 
its  functions,  said  contacts  (A)  being  serially  located  in  that 
one  of  the  connections  assigned  to  an  addition  function  of 
said  calculator  (4)  whereby  with  each  pulse  of  said  contacts 
(A)  the  total  value  displayed  by  said  calculator  (4)  is  increased 
by the  value  stored  in  said  memory,  and  the  maximum  signal 
input  response  rate  of  said  calculator  (4)  exceeds  the  pulsing 
rate  of  said  contacts  indicative  of  a  flow  of  fluid  with  a  gas 
content  below  a  predetermined  level  and  is  less  than  the 
pulsing  rate  of  said  contacts  (a)  indicative  of  a  flow  of  fluid 
whose  gas  content  is  above  said  level. 



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

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

to  t h e   f l o w   of  t h e  l i q u i d   as  o p p o s e d   t o   t h e   v o l u m e   a f t e r  

d i s p e n s i n g .  

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

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

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

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

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

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

fo r   use  w i t h   t he   d i s p e n s i n g   of  c a r b o n a t e d   a n d / o r   p r e s s u r i s e d  

b e v e r a g e s ,   s u c h   as  b e e r .   It  f r e q u e n t l y   o c c u r s   that.  t h e s e  

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

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

i n c l u d e d   in  t he   m e t e r e d   v o l u m e .  

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

p e n s i n g   of   b e e r   on  t ap   i t   has   b e e n   f o u n d   n e c e s s a r y   to  e x e r -  

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

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

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

t h e   b e e r   l i n e s   to   t h e   t a p s   bu t   h i t h e r t o   t h e   d i s p e n s e d   q u a n -  
t i t i e s   r e c o r d e d   h a v e   b e e n   f a r   f rom  a c c u r a t e   due  to  t h e  

o c c u r r e n c e   of  f r o t h   and  gas  in   t h e   l i n e s   f r e q u e n t l y   d u r i n g  

t r a d i n g ,   f o r   e x a m p l e   when  k e g s   a r e   r e p l a c e d   or  gas  p r e s s u r e s  

a r e   i n c o r r e c t l y   a d j u s t e d .  

I t   i s   t h e   ma in   o b j e c t   of  t h e   i n v e n t i o n   to  p r o v i -  

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

a c c u r a t e   in   o p e r a t i o n   even   in   t he   d i s p e n s i n g   of  c a r b o n a t e d  

a n d / o r   p r e s s u r i s e d   b e v e r 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   t h e r e   i s   p r o v i d e d   a  

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

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

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

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

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

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

t h e   l a t t e r   h a v i n g   a  maximum  i n p u t   s i g n a l   r a t e   to  p e r m i t  

r e s p o n s e  o n l y   to  s i g n a l s   i n d i c a t i v e   of  f l u i d   f l o w   be low  a  



p r e d e t e r m i n e d   r a t e .  

The  i n v e n t i o n   w i l l   be  b e t t e r   u n d e r s t o o d   w i t h  

r e f e r e n c e   to  t h e   a c c o m p a n y i n g   d r a w i n g s ,   in   w h i c h : -  

FIG.   1  shows  a  s c h e m a t i c   d i a g r a m   of   t h e   m e t e r i n g  

d e v i c e   of  t h e   i n v e n t i o n ;  

F I G S .   2A  and  2B  a r e   a  p l a n   and  a  s e c t i o n a l   v i e w  

of  a  f l o w m e t e r   u t i l i z e d   w i t h   t h e   d e v i c e ;  

FIG.  3  i s   a  p e r s p e c t i v e   v i ew   of   t h e   c a l c u l a t o r  

h o u s i n g   of   t h e   d e v i c e ;   a n d  

FIG.  4  i s   an  end  e l e v a t i o n   of  s a i d   h o u s i n g  w i t h  

t he   b a t t e r y   c o m p a r t m e n t   d o o r   o p e n .  

A  p r e f e r r e d   e m b o d i m e n t   of  t he   i n v e n t i o n   w i l l   now 

be  d e s c r i b e d   w h e r e i n   t he   f l u i d - f l o w   m e t e r i n g   d e v i c e   i s  

u t i l i z e d   fo r   t he   d i s p e n s i n g   of   b e e r   w i t h   a u t o m a t i c   i n d i c a -  

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

o p e r a t i o n .  

R e f e r e n c e   i s   now  made  to   FIG.   1  s h o w i n g   s c h e m a -  

t i c a l l y   t h e   e l e c t r i c a l   c o n s t r u c t i o n   of  t h e   d e v i c e .   Any  f o r m  

of  f l o w m e t e r   1  may  be  p r o v i d e d   and   p r e f e r a b l y   i n c o r p o r a t e s  

e l e c t r i c a l   c o n t a c t s   A  a c t u a t e d   by  a  r o t a t a b l e   c e r a m i c   m a g n e t  

2,  w i t h i n   t he   b e e r   d i s p e n s i n g   l i n e   3  r e s p o n d i n g   to  t h e   f l o w  

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

d i s p e n s i n g   l i n e   3  i s   c o n n e c t e d   to  a  b e e r   keg  ( n o t   s h o w n )  

p r o p e r l y   s u p p l i e d   w i t h   p r e s s u r i s i n g   g a s ,   no  f o a m i n g   of  t h e  

b e e r   o c c u r s   in   t h e   f l o w m e t e r   1.  I t   i s   a  r e c o g n i s e d   p h e n o -  

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

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

t h e   l i n e .   T h i s   w i l l   f r e q u e n t l y   o c c u r   upon  t h e   d e p l e t i o n   o f  

b e e r   in   a  keg  and  w i t h   c h a n g e o v e r ,   e i t h e r   m a n u a l l y   or   a u t o -  

m a t i c a l l y ,   to   a  f r e s h   k e g .   The  p r e s e n t   i n v e n t i o n   i s   p o s s i -  

b l e   due  to   t h e   r e a l i s a t i o n   t h a t   b o t h   gas   and  f r o t h   in   t h e  

d i s p e n s i n g   l i n e   3  t r a v e r s e s   a t   a  much  f a s t e r   r a t e   t h a n   t h e  

f l u i d ,   in   t h e   o r d e r   of  10  t i m e s   t h e   n o r m a l   r a t e   of  f l o w   o f  

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

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

i n   t h e   l i n e .  

E l e c t r i c a l   c o n t a c t s   A,  t h e r e f o r e ,   f u n c t i o n   as  a  

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



p e r m a n e n t   m a g n e t   2  c o n n e c t e d   w i t h   t he   m e a s u r i n g   p o r t i o n   1A 

of  t h e   f l o w m e t e r   1.  Upon  c o m p l e t i o n   of  one  m e a s u r i n g   c y c l e  

by  t h e   f l o w m e t e r   1  a  c l o s e d   c o n d i t i o n   o c c u r s   of  t h e   r e e d  

c o n t a c t s .   C o n n e c t i o n s   f rom  t h e   r e e d   s w i t c h   A  a r e   m a d e  

b e t w e e n   a  c a l c u l a t o r   4  and  a  r e s e t   c i r c u i t   c o n s i s t i n g   o f  

t h r e e   s t a g e s ,   v i z .   an  o s c i l l a t o r   (or  c l o c k )   5,  a  c o u n t e r   6 ,  

and  d r i v e r   u n i t   7 .  

The  c l o c k   o s c i l l a t o r   5  i s   a  c o n v e n t i o n a l   t h r e e  

g a t e ,   u n i t ,   c o m p r i s i n g   g a t e s   Gl,   G2  and  G3,  whose   f r e q u e n c y  

i s   c o n t r o l l e d   by  r e s i s t o r s   R1  and  R2,  and  c a p a c i t o r   C 1 .  
I t s   o p e r n t i n g   f r e q u e n c y   i s   a b o u t  5 H z 6 .   The  c o u n t e r   6 

r e c e i v e s   c l o c k   p u l s e s   f rom  the   o s c i l l a t o r   5  w h i c h   w o u l d  

n o r m a l l y   d r i v e   the  c o u n t e r   6  t h r o u g h   i t s   c o u n t i n g   r a n g e  
w h i c h   in  t h i s   c a s e   i s   0  -   9.  I t   w o u l d   r e p e a t   t h e   c y c l e   c o n -  

t i n u o u s l y   as  long   as  c l o c k   p u l s e s   f rom  o s c i l l a t o r   5  a r e   p r e -  

s e n t   were   i t   no t   f o r   i t s   d e c o d e d   o u t p u t   "7"  b e i n g   t i e d   to   t h e  

" c l o c k   e n a b l e "   i n p u t .   When  o u t p u t   "7"  i s   r e a c h e d   a  l o g i c  

h i g h   is   s e n t   t o  " c l o c k   e n a b l e " ,   t h e r e b y   i n h i b i t i n g   f u r t h e r  

c o u n t i n g .   At  t h i s   s t a g e   o u t p u t   "7"  r e m a i n s   h i g h .   A l l   o t h e r  

o u t p u t s   f rom  c o u n t e r   6  a r e   l o w .  

On  a p p l i c a t i o n   of  a  h i g h   to  t h e   i n p u t   " r e s e t "   o f  

t h e   c o u n t e r   6,  by  m a n u a l ,   or   a u t o m a t i c ,   a c t i v a t i o n   of  t h e  

RESET  s w i t c h   d e c o d e d   o u t p u t   "7"  goes   low  r e m o v i n g   i n h i b i t i n g  

and  a l l o w i n g   t h e   c o u n t e r   6  to  c o u n t   t h r o u g h   t h e   o u t p u t  

s t e p s   "1" ,   "3" ,   " 5 " ,   "7"  and  t h e n   to  s t o p   s t e p p i n g .   T h e  

o u t p u t s   f rom  "1"  to  "7"  a r e   b u f f e r e d   by  a  q u a d   b i l a t e r a l  

s w i t c h   7.  The  d r i v e r s   of  s w i t c h   7  a r e   c o n n e c t e d   d i r e c t l y   t o  

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

k e y s   " C l e a r " ,   "Read   M e m o r y " ,   "Add"  and  " E q u a l s "   of  t h e  

c a l c u l a t o r   4.  Thus  t h e   o u t p u t s   of  t h e   c o u n t e r   6  a r e   c o n -  

n e c t e d   as  f o l l o w s :  

D e c o d e d   o u t p u t   " 1 "  =   C l e a r   k e y  

D e c o d e d   o u t p u t   " 3 "  =   Read  Memory  k e y  

D e c o d e d   o u t p u t   " 5 "  =   Add  k e y  

D e c o d e d   o u t p u t   " 7 "  =   E q u a l s   key  (and  t h i s   h a l t s   s t e p p i n g  

by  t h e   c o u n t e r   6 ) .  

Thus ,   w h e n e v e r   c o n t a c t s   A  c l o s e   t h e   h i g h   f r o m  

o u t p u t   "7"  i s   r e p e a t e d l y   a p p l i e d   to  t h e   c a l c u l a t o r .   T h e  

e f f e c t   i s   t h e   same  as  p u l s i n g   t h e   " e q u a l s "   k e y ,   t h e r e b y  



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

e n t e r e d   i n t o   t h e   memory  w i t h   e a c h   p u l s e .   The  v a l u e   p r o -  

g rammed  w i l l   be  i n i t i a l l y   m e a s u r e d   p r e c i s e l y   to  r e p r e s e n t  

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

t he   f l o w m e t e r .   Each   c y c l e   w i l l   be  t he   i n t e r v a l   c o v e r i n g  

e a c h   s u c c e s s i v e   o p e r a t i o n   of  t he   r e e d   s w i t c h   A.  I t   i s   a  

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

t h e   p u l s i n g   f r e q u e n c y   of  t h e   c o n t a c t s   A  of  t h e   f l o w m e t e r   1 

has  an  u p p e r   t h r e s h o l d   w h i c h   e x c l u d e s   r e s p o n s e   to   a  f r e q u e n c y  

b e t w e e n   t h a t   d e r i v e d   f rom  n o r m a l   b e e r   f l ow  in  t h e   l i n e   3  a n d  

t h a t   d e r i v e d   f rom  t h e   p a s s a g e   of  gas  or  f r o t h   in  the   l i n e  

3  ( b e i n q  i n   t he   o r d e r   of  1 : 1 0 ) .  

A  s p e c i a l   f e a t u r e   of  the   f l o w m e t e r   1,  t h e r e f o r e ,  

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

t h r o u g h   t h e   m e t e r   1,  a l t h o u g h   the   m e t e r   1  p u l s e s   t h e   " e q u a l s "  

key  of  t h e   c a l c u l a t o r   4  when  t h i s   gas   is   p r e s e n t ,   i t   i s   n o t  

r e c o r d e d   by  t h e   c a l c u l a t o r   due  to  t he   c a l c u l a t o r ' s   m a x i m u m  

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

fo rm  t h e   c a l c u l a t o r   4  i n c o r p o r a t e s   t h e   s e m i - c o n d u c t o r   c h i p  

NEC  8 8 8 .  

The  f l o w m e t e r   1  shown  in  FIGS.   2A  and  2B  i s  

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

c o m p o s e d   o f   a  h o u s i n g   8  h a v i n g   i n l e t   and  o u t l e t   a d a p t o r s   9 

and  10  f o r   c o n n e c t i o n   w i t h i n   a  b e e r   l i n e   3.  A  r e m o v a b l e  

c o r e   11  in   t h e   h o u s i n g   8  i s   s e a l e d   by  o p p o s i t e   O - r i n g s   12  

and  13  a g a i n s t   t h e   i n n e r   w a l l   of  t h e   h o u s i n g   8  and  has   a  

t h r o u g h   p a s s a g e   o c c u p i e d   by  a  r o t o r   15  w h i c h   o s c i l l a t e s  

w i t h   t h e   f l o w   of  b e e r   in   t h e   p a s s a g e   to  r o t a t e   an  a x i a l  

s p i n d l e   16  and   a  c e r a m i c   m a g n e t   2  c a r r i e d   on  one   end  t h e r e o f .  

The  c o n t a c t s   A  a r e   e m b e d d e d   in   t h e   h o u s i n g   8  a d j a c e n t   t h e  

m a g n e t   2  to  c l o s e   when  a t t r a c t e d   or  r e p e l l e d   by  an  a p p r o p r i a t e  

p o l e   of  t h e   m a g n e t   2  as  i t   p a s s e s   in  j u x t a p o s i t i o n   to  t h e  

c o n t a c t s   A.  T h i s   t y p e   of   f l o w m e t e r   1  h a s  a   s t a b l e   m e t e r i n g  

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

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

w i t h   a  p r e v i o u s l y   c a l i b r a t e d   f l o w m e t e r   1 .  

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

d e v i c e   of  t h i s  i n v e n t i o n   in   l i c e n s e d   c l u b s   or   o t h e r   p r e m i s e s  

w h e r e   b e e r   i s   d i s p e n s e d   f rom  a  p l u r a l i t y   of  t a p s   and  b y  



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

to  be  a s s i g n e d   an  i n d i v i d u a l   tap   and  c a s h   r e g i s t e r .   A 

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

m a i n t a i n e d   by  c o n v e n t i o n a l   means  a s s o c i a t e d   w i t h   t h e  

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

w i l l   be  d i s p l a y e d   upon  t he   c a l c u l a t o r   4  (F IGS.   3  and  4) 

c o r r e s p o n d i n g   to  t he   a s s i g n e d   b e e r   t a p ,   The  c a l c u l a t o r   4 

p r e f e r a b l y   i s   l o c a t e d   t o g e t h e r   w i t h   o t h e r   c a l c u l a t o r s   4 ,  

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

r e m o t e   f rom  t h e   b e e r   t a p s .  

FIGS.   3  a n d   4  show  one  such   c a l c u l a t o r   4  e n c l o s e d  

w i t h i n   a  s e c u r a b l e   c a s e   18  p r o v i d e d   w i t h   a  c y l i n d e r   lock  19 

and  key  20  o n  a   h i n g e d   f r o n t   c o v e r   24.  The  c a l c u l a t o r   4  i s  

m o u n t e d   a b o v e  a   p r i n t e d   c i r c u i t   b o a r d   21  c o n t a i n i n g   t h e  

e l e c t r o n i c   c o m p o n e n t s   shown  in  FIG.  1.  A  b a t t e r y   c o m p a r t -  

men t   22  is   l o c a t e d   b e n e a t h   t h e   b a o r d   21  and  an  end  w a l l   2 3  

of  t h e   c a s e   18  i s   h i n g e d   to  p r o v i d e   a c c e s s   to  t he   c o m p a r t -  

ment   22.  The  h i n g e d   f r o n t   c o v e r  2 4   has   a  v i e w i n g   window  25  

o v e r   t h e   d i s p l a y   26  of  t h e   c a l c u l a t o r   4  a n d   a l s o   i s   p r o v i d e d  

w i t h   a  s e c o n d   c y l i n d e r   l o c k   27  and  key  28  w h i c h   t h r o u g h   c a m  

29  e f f e c t s   a c t u a t i o n   of  t he   s w i t c h   30  m o u n t e d   upon  an  e n d  

of  t h e   b o a r d   21.  The  s w i t c h   30  i s   t h e   s w i t c h   RESET  of  F I G .  

1  and  i s   o p e r a t e d   by  t h e   s u p e r v i s o r ' s   key  28  to   c a n c e l   t h e  

t o t a l   d i s p l a y e d   on  t he   c a l c u l a t o r   4  b e f o r e   t r a d i n g   c o m m e n c e s .  

A  r e a d i n g   of  t h e   c a l c u l a t o r ' s   d i s p l a y e d   t o t a l  

b e e r   v o l u m e   w i l l   be  made  at   t he   end  of  t r a d i n g   b e f o r e   t h e  

c u s t o m a r y   f l u s h i n g   of   t h e   b e e r   p i p e s .   At  t h e   s u p e r v i s o r ' s  

c o n v e n i e n c e   t h i s   r e c o r d   i s   l a t e r   c h e c k e d   w i t h   t he   c a s h   t o t a l  

r e c o r d e d   by  t h e   r e g i s t e r .   Due  to  t he   d i f f e r e n t   r a t e   o f  

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

keys   and  r e c o r d   w i l l   be  p r o v i d e d   by  the   r e g i s t e r   f o r   i n d i -  

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

m e r e l y   t h r e e   or  f o u r   d i f f e r e n t   v o l u m e s .  

W h e r e a s   a  p r e f e r r e d   e m b o d i m e n t   h a s   b e e n   d e s c r i b e d  

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



1.  A  l i q u i d - f l o w   m e t e r i n g   d e v i c e   c o m p r i s i n g   a  

f l o w   m e t e r   (1)  f o r   i n d i c a t i n g   e x t e r n a l l y   of   a  d i s p e n s i n g   l i n e  

(3)  a  l i q u i d   f l o w   t h e r e i n ,   and  b e i n g   c h a r a c t e r i z e d   by  a n  

e l e c t r i c a l   i m p u l s e   g e n e r a t o r   ( 5 ) ,   and  an  e l e c t r i c a l   i m p u l s e  

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

v o l u m e   c a l c u l a t o r   ( 4 ) ,   and  d r i v e r   means   (7)  r e s p o n d i n g   t o  

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

t he   l a t t e r   h a v i n g   a  maximum  i n p u t   s i g n a l   r a t e   to   p e r m i t  

r e s p o n s e   o n l y   to  s i g n a l s   i n d i c a t i v e   of  f l u i d   f low  b e l o w  

a  p r e d e t e r m i n e d   r a t e .  

2.  A  l i q u i d - f l o w   m e t e r i n g   d e v i c e   a c c o r d i n g   Lo 

c l a i m   1,  c h a r a c t e r i z e d   in  t h a t   s a i d   d r i v e r   means   has  t h r e e  

s e c t i o n s   p r o v i d i n g   ouLpuL  s i g n a l s   fo r   a c t i v a t i n g   r e s p e c t i v e l y  

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

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

3.  A  l i q u i d - f l o w   m e t e r i n g   d e v i c e   a c c o r d i n g   t o  

c l a i m   2,  c h a r a c t e r i z e d   in   t h a t   s a i d   f l u i d   v o l u m e   c a l c u l a t o r  

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

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

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

f o r   t h e   d r i v e r   means   f o r   a c t i v a t i n g   t h e   a d d i t i o n   f u n c t i o n  

of  s a i d   c a l c u l a t o r .  

4.  A  l i q u i d - f l o w   m e t e r i n g   d e v i c e   a c c o r d i n g   t o  

c l a i m   3,  c h a r a c t e r i z e d   in  t h a t   s a i d   f l o w m e t e r   i n c l u d e s  

e l e c t r i c a l   c o n t a c t s   (A)  r e p e a t e d l y   o p e r a t e d   to   i n d i c a t e   s a i d  

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

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

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

by  t h e   c a l c u l a t o r .  

5.  A  l i q u i d - f l o w   m e t e r i n g   d e v i c e   a c c o r d i n g   t o  

c l a i m   4,  c h a r a c t e r i z e d   in   t h a t   s a i d   same  a m o u n t   c o r r e s p o n d s  

to  t h e   v a l u e   s t o r e d   in  t h e   c a l c u l a t o r ' s   memory  and  b e i n g  

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

6.  A  l i q u i d - f l o w   m e t e r i n g   d e v i c e   a c c o r d i n g   t o  

c l a i m   3,  4  or   5,  c h a r a c t e r i z e d   in  t h a t   s a i d   i m p u l s e   c o u n t e r  

has   a  r e s e t   p r o v i s i o n   w h i c h   when  o p e r a t e d   c a u s e s   s a i d   c o u n t e r  

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



c a u s e   a c t i v a t i o n   in  t u r n   of  t he   c a l c u l a t o r ' s   d i s p l a y   c l e a r  

f u n c t i o n .  

7.  A  l i q u i d - f l o w   m e t e r i n g   d e v i c e   a c c o r d i n g   to  a n y  
one  of  t he   p r e c e d i n g   c l a i m s   c h a r a c t e r i z e d   in  t h a t   s a i d   c a l -  

c u l a t o r   is  h o u s e d   w i t h i n   a  s e c u r a b l e   t a m p e r - p r o o f   c a s e   ( 1 8 ) .  

8.  A  l i q u i d - f l o w   m e t e r i n g   d e v i c e   a c c o r d i n g   t o  

c l a i m   7,  c h a r a c t e r i z e d   in  t h a t   s a i d   c a l c u l a t o r ' s   c a s e   h a s  

two  key  l o c k s   (19  and  27)  w h e r e b y   two  m a n u a l l y   o p e r a b l e   k e y s  

(20  and  28)  f a c i l i t a t e   r e s p e c t i v e l y   r e s e t t i n g   of  s a i d   c o u n t e r  

and  a c c e s s   to  s a i d   c a l c u l a t o r .  

9.  A  l i q u i d - f l o w   m e t e r i n g   d e v i c e   a c c o r d i n g   t o  

any  one  of  the   p r e c e d i n g   c l a i m s ,   c h a r a c t e r i z e d   in  t h a t   s a i d  

f l o w m e t e r   c o m p r i s e s   a  r o t a t a b l e   i m p e l l e r   (lA)  d r i v e n   b y  

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

m a g n e t   (2)  for   o p e r a t i o n   i n t e r m i t t e n t l y   of  e l e c t r i c a l   c o n -  

t a c t s   e x t e r n a l   of  s a i d   d i s p e n s i n g   l i n e .  

10.  A  d e v i c e   fo r   m e t e r i n g   l i q u i d   f low  in  a  d i s -  

p e n s i n g   l i n e   (3)  of  a  g a s - p r e s s u r e d   b e v e r a g e   h a v i n g   a  g a s  
c o n t e n t   b e l o w   a  p r e d e t e r m i n e d   l e v e l ,   c o m p r i s i n g   a  f l o w m e t e r  

(1)  w i t h   e l e c t r i c a l   c o n t a c t s   (A)  p u l s i n g   as  an  i n d i c a t i o n  

of  f l u i d   f l ow  in  s a i d   l i n e ,   and  b e i n g   c h a r a c t e r i z e d   by  a n  

e l e c t r i c a l   i m p u l s e   g e n e r a t o r   ( 5 ) ,   a  r e c y c l i n g   c o u n t e r   ( 6 )  

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

o u t p u t s   ( " 1 " ,   "3" ,   "5"  and  "7")   c o r r e s p o n d i n g   to  d i f f e r e n t  

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

the   o u t p u t   ( "7" )   c o r r e s p o n d i n g   to  maximum  c o u n t   and  a  

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

and  an  e l e c t r o n i c   c a l c u l a t o r   (4)  w i t h   a  p r e s e t   c a l i b r a t e d  

v a l u e   s t o r e d   in  i t s   memory  and  e l e c t r i c a l l y   c o n n e c t e d   t o  

s a i d   o u t p u t s   f o r   a c t i v a t i o n   of  r e s p e c t i v e   ones   of  i t s  

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

of  t h e   c o n n e c t i o n s   a s s i g n e d   to  an  a d d i t i o n   f u n c t i o n   of  s a i d  

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

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

s t o r e d   in   s a i d   memory ,   and  t he   maximum  s i g n a l   i n p u t   r e s p o n s e  

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

c o n t a c t s   i n d i c a t i v e   of  a  f l ow  of  l i q u i d   w i t h   a  gas  c o n t e n t  

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

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



gas  c o n t e n t   is   above   s a i d   l e v e l .  
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