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©  A  device  for  delivering  metered  quantities  of  liquid  products  to  a  utiliser. 
©  A  device  for  delivering  metered  quantities  of  liquid 
products  to  a  utiliser  (8)  comprises  a  plunger-type  pump  (6) 
and  a  pump  control  means  (7)  including  a  programmable 
memory  of  any  type,  such  as  a  memory  card  by  means  of 
which  the  number  of  strokes  of  the  plunger  of  the  pump  (6) 
and  consequently  the  quantity  of  liquid  delivered  thereby 
can  be  determined. 

The  pump  (6)  is  connected  at  its  suction  side  to  a 
plurality  of  liquid  containers  (1)  by  a  network  of  pipes  (2) 
each  having  a  controllable  valve  (4)  the  opening  and  closing  ^   -  
of  which  can  be  controlled  by  the  pump  control  means  (7)  in 
dependence  on  the  programme  stored  in  the  programmable 
memory.  ,  —  

A  typical  utiliser  (8)  for  such  device  is  an  industrial 
washing  machine  which  can  thus  receive  metered  quantities  2.  ' 
of  liquid  detergents  and  other  additives  in  place  of  powders  | 
used  conventionally  without  recourse  to  liquid  metering 
devices  of  other  type  and  greater  complexity.  / 
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The  p r e s e n t   i n v e n t i o n   r e l a t e s   t o  a  d e v i c e   f o r   d i s -  

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

u t i l i s e r ,   s u c h   as  an:  i n d u s t r i a l   w a s h i n g   m a c h i n e ,  

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

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

v i a   s u i t a b l e   c o n t r o l   m e a n s .  

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

i n g   d e t e r g e n t   and  s p e c i f i c  a d d i t i v e s   to  t he   v a r i o u s  

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

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

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

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

The  p r e s e n t   i n v e n t i o n   s e e k s   t h e r e f o r e   to   p r o v i d e   a  d e -  

v i c e   f o r   m e t e r i n g   l i q u i d   p r o d u c t s ,   w h i c h   can   be  p r e l i m -  

i n a r i l y   p r o g r a m m e d .  

A c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n ,   t h e r e f o r e ,   t h e r e   i s  

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

l i q u i d   p r o d u c t s   to  a  u t i l i s e r ,   c h a r a c t e r i s e d   by  t h e   f a c t  

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

l i q u i d   p r o d u c t s ,   a  s i n g l e   p l u n g e r - t y p e   pump  of   a d j u s t a b l e  



c a p a c i t y   and   p r o g r a m m a b l e   memory  m e a n s   f o r   c o n t r o l -  

l i n g   t h e   o p e r a t i o n   of   t h e   pump  w h e r e b y   t o   d e t e r m i n e  

t h e   q u a n t i t y   o f   l i q u i d   d i s p e n s e d   by  t h e   pump  by  c o n -  

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

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

s t o r e d   i n   t h e   memory   means   w h e r e b y   t o   d i s p e n s e   a  

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

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

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

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

of   g r e a t   r e l i a b i l i t y .   A n o t h e r   f e a t u r e   of   t h e  

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

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

d r a w ,   i n d i v i d u a l l y   and   i n   p r e - a r r a n g e d   q u a n t i t i e s ,  

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

o f   c o n t a i n e r s .  

One  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   w i l l   n o w  

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

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

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

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

a l i t y   o f   c o n t a i n e r s   1,  o n l y   one   o f   w h i c h   i s   s h o w n  

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

d i f f e r e n t   l i q u i d   d e t e r g e n t   o r   l i q u i d   a d d i t i v e .  

A  r e s p e c t i v e   d i p   t u b e   2  e n t e r s   e a c h   c o n t a i n e r   1  

and   e a c h   d i p   t u b e   1  i s   p r o v i d e d   w i t h   a  n o n - r e t u r n  

v a l v e   3  a t   i t s   l o w e r m o s t   e n d .  

The  v a r i o u s   d i p   t u b e s   2  a r e   c o n n e c t e d   by  means   o f  



a  c o r r e s p o n d i n g   n u m b e r   of  p n e u m a t i c   v a l v e s   4  to   a  

m a n i f o l d   5  w h i c h   l e a d s   t o   a  v o l u m e t r i c   p l u n g e r   p u m p  

6,  t h e   o p e r a t i o n   of  w h i c h   is   c o n t r o l l e d  b y   a  c o m -  

p u t e r   7.  T h i s   pump,  by  p e r f o r m i n g   a  number   of  s t r o k e s  

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

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

m a c h i n e   8 .  

B e t w e e n   the   p n e u m a t i c   v a l v e s   4  and  t h e   m a n i f o l d   5 

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

w h i c h   is   c o n t r o l l e d   by  a  s o l e n o i d   v a l v e   10  f o r   t h e  

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

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

t h e   i n v e n t i o n   can   be  s u m m a r i s e d   by  t h e   f o l l o w i n g  

f e a t u r e s :  

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

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

p r o g r a m m e s   ( q u a n t i t y  o f   v a r i o u s   p r o d u c t s   a n d / o r  

l i q u i d   a d d i t i v e s ) a r e   d e f i n e d ;  

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

p r o g r a m m e   s t o r a g e   d e v i c e ,   s u c h   as  a  p r o g r a m m e   c a r d ,  

by  means  of  a  c o m p u t e r ;  

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

i n t o   t h e   p r o c e s s o r ;  

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

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

p r o g r a m m e   c a r d , i s   s e l e c t e d   by  means   of  a  s e l e c t o r .  

When,  as  d i r e c t e d   by  t h e   w a s h i n g   p r o g r a m m e   c a r d ,  

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

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

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

p o n d i n g   p r o d u c t   m e m o r i s e d   on  t he   p r o g r a m m e   c a r d  



c h o s e n   by  t h e   s e l e c t o r ,   and   t h i s   i s   t h e n   i n t r o -  

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

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

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

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

m e m o r i s e d   on  t h e   p r o g r a m m e   c a r d .   T h e s e   o p e r a t i o n s  

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

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

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

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

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

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

P a r t i c u l a r   o p e r a t i n g   a r r a n g e m e n t s ,   w h i c h   can   b e  

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

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

f r o m   t h e   f o l l o w i n g : -  

m a n u a l l y   i n c r e a s i n g   t h e   q u a n t i t y   of  a n y  

p r o d u c t   a n d / o r   a d d i t i v e   in   d e p e n d e n c e   on  p a r t i c -  

u l a r   r e q u i r e m e n t s ;  

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

or   r e d u c i n g   a l l   t h e   q u a n t i t i e s   h e l d   i n   t h e   m e m o r y  
by  a c t i n g   on  a  m e c h a n i c a l   v o l u m e   r e g u l a t o r   on  t h e  

b o d y   of   t h e   p u m p ;  

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

one  o r   more   p r o d u c t s   o r   a d d i t i v e s ;  

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

I t   i s   l i k e w i s e   e n v i s a g e d   t h a t   t h e   a p p a r a t u s   of  t h e  

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

•  l o w - l e v e l   a l a r m s   f o r   t h e   p r o d u c t   and   a d d -  

i t i v e   c o n t a i n e r s ;  



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

pump  t o  r e s t a r t   o p e r a t i o n   in  t h e   e v e n t   t h a t   any  o f  

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

e m p t y ;  

a l a r m s   i n d i c a t i n g   t he   l a c k   of  r i n s i n g   w a t e r  

in  t h e   t u b e s   and  t h e   p u m p s ;  

•  p r e - s e l e c t e d   p r o g r a m m e   m o n i t o r ;  

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

p e r f o r m e d   by  t h e   pump  in  m e t e r i n g   e a c h   p r o d u c t   a n d / o r  

l i q u i d   a d d i t i v e ;  

•  an  i l l u m i n a b l e   i n d i c a t o r   lamp  f o r   i n d i c a t i n g  

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

i n t o   t h e   m a c h i n e   at   a n y  o n e   t i m e   a n d ,   t h e r e f o r e ,  

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

t i m e .  



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

of   l i q u i d   p r o d u c t s   to   a  u t i l i s e r   ( 8 ) ,   c h a r a c t e r i s e d   b y  

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

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

t y p e   pump  ( 6 )   o f   a d j u s t a b l e   c a p a c i t y ,   and  p r o g r a m m a b l e  

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

pump  w h e r e b y   to   d e t e r m i n e   t h e   q u a n t i t y   o f   l i q u i d   d i s -  

p e n s e d   by  t h e   pump  by  c o n t r o l l i n g   t h e   n u m b e r   of   s t r o k e s  

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

p r o g r a m m e   s t o r e d   i n   t h e   memory   m e a n s   w h e r e b y   t o   d i s p e n s e  

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

2.  A  m e t e r i n g   d e v i c e   a c c o r d i n g   to   C l a i m   1 , 

c h a r a c t e r i s e d   by  t h e   f a c t   t h a t   e a c h   o f   t h e   s a i d   p l u r -  

a l i t y   o f   c o n t a i n e r s   (1 )   c o n t a i n s   a  r e s p e c t i v e   l i q u i d  

d e t e r g e n t   or   l i q u i d   a d d i t i v e ,   and  i n t o   e a c h   c o n t a i n e r  

e x t e n d s   a  d i p   t u b e   (2 )   p r o v i d e d   w i t h   a  u n i d i r e c t i o n a l  

v a l v e   ( 3 )   a t   i t s   i n l e t   end:   t h e   d i p   t u b e s   (2 )   f o r   a l l  

t h e   c o n t a i n e r s   ( 1 )   b e i n g   c o n n e c t e d   v i a   a  c o r r e s p o n d i n g  

n u m b e r   o f   p n e u m a t i c   v a l v e s   (4 )   to   a  m a n i f o l d   (5 )   w h i c h  

l e a d s   t o   t h e   i n t a k e   of   t h e   pump  ( 6 ) .  

3.  A  m e t e r i n g   d e v i c e   a c c o r d i n g   to   C l a i m   2 ,  

c h a r a c t e r i s e d   by  t h e   f a c t   t h a t   t h e r e   a r e   f u r t h e r   p r o -  
v i d e d   m e a n s   ( 9 ,   10)  f o r   t h e   i n t r o d u c t i o n   of   m a i n s   w a t e r  

to   t h e   m a n i f o l d   ( 5 ) ,   t h e   s a i d   m e a n s   c o m p r i s i n g   a  t u b e  

( 9 )   c o n t r o l l e d   by  a  s o l e n o i d   v a l v e   ( 1 0 ) .  

4 .   A  m e t e r i n g   d e v i c e   a c c o r d i n g   to   any  p r e c e d -  

i n g   C l a i m ,   c h a r a c t e r i s e d   by  t h e   f a c t   t h a t   i t   f u r t h e r  

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

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



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

r e q u i r e m e n t s   w i t h o u t   a l t e r i n g   t h e   memory  m e a n s .  

5.  A  m e t e r i n g   d e v i c e   a c c o r d i n g   to   any  p r e -  

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

p r i s e s   means  f o r   a u t o m a t i c a l l y   and  p r o p o r t i o n a l l y  

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

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

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

t h e   b o d y   of  t h e  p u m p   ( 6 ) .  

7.  A  m e t e r i n g   d e v i c e   a c c o r d i n g   to   any  p r e -  

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

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

of  one  or  more  p r o d u c t s   a n d / o r   a d d i t i v e s .  

8.  A ' m e t e r i n g   d e v i c e   a c c o r d i n g   to   any  p r e -  

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

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

pump  (6)  and  t h e   t u b e s   ( 2 , 5 )   w i t h   m a i n s   w a t e r .  

9.  A  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  p r e -  

c e d i n g   C l a i m ,   c h a r a c t e r i s e d   by  t h e   f a c t   t h a t   i t   i n -  

c l u d e s   an  a l a r m   d e v i c e   f o r   i n d i c a t i n g   when  t he   p r o -  
d u c t   a n d / o r   a d d i t i v e   in   t h e   c o n t a i n e r s   r e a c h e s   a  
t h r e s h o l d   low  l e v e l .  

10.  A  m e t e r i n g   d e v i c e   a c c o r d i n g   to   any  p r e -  
c e d i n g   C l a i m ,   c h a r a c t e r i s e d   in   t h a t   i t   f u r t h e r   c o m -  

p r i s e s   means   f o r   r a p i d   m a n u a l   p r i m i n g   of  t he   pump  ( 6 )  

in  t h e   e v e n t   of  p o s s i b l e   e m p t y i n g   of   t h e   s u p p l y  
t u b e s   ( 2 , 5 )   f r o m   the   c o n t a i n e r s   ( 1 ) .  

11.  A  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  p r e -  



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

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

w a t e r   i n   t h e   t u b e s   ( 2 , 5 )   a n d / o r   t h e   pump  ( 6 ) .  

12.  A  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  p r e -  

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

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

13.  A  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  

p r e c e d i n g   C l a i m ,   c h a r a c t e r i s e d   in   t h a t   i t   f u r t h e r   c o m -  

p r i s e s   means   f o r   c o u n t i n g   t h e   n u m b e r  o f   s t r o k e s   p e r -  
f o r m e d   by  t h e   p l u n g e r   of   t h e   pump  (6)  f o r   e a c h   p r o -  
d u c t   a n d / o r   l i q u i d   a d d i t i v e .  

14.  A  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  p r e -  
c e d i n g   C l a i m ,   c h a r a c t e r i s e d   i n   t h a t   i t   f u r t h e r   c o m -  

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

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

a n y  o n e   t i m e ,   a n d ,   t h e r e f o r e ,   t h e   o p e r a t i n g   p h a s e   o f  

t h e   u t i l i s e r   m a c h i n e   a t   t h a t   t i m e .  

15.  A  m e t e r i n g   d e v i c e   a c c o r d i n g   to   C l a i m   1 4 ,  

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