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©  Liquids  metering  and  distributing  device  for  a  washing  machine. 

©  A  liquid  detergent  and  additive  metering  and  distribut- 
ing  device  for  a  washing  machine,  particularly  for  a  laundry 
washing  machine  for  domestic  use,  comprises  a  liquids 
reservoir  (7)  disposed  in  the  lower  portion  of  the  machine 
and  associated  to  at  least  one  metering  chamber  (8)  located 
therebelow,  the  connection  between  said  reservoir  and  said 
chamber  being  adapted  to  be  closed  by  automatic  valve 
means  (9)  said  chamber  being  connected  to  the  washing  tub 
of  the  machine. 

Vs  The  metering  chamber  (8)  is  connected  to  an  air 
chamber  (13)  provided  with  automatic  valve  means  (12,  14) 
and  associated  to  a  free  jet  section  (5)  connected  to  the  water 

©  supply  circuit  (3). 
(0  Means  may  optionally  be  provided  for  varying  the 
N  metered  amount  of  the  liquids  dispensed  via  the  metering 

chamber. 
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reservoir  (7)  disposed  in  the  lower  portion  of  the  machine 
and  associated  to  at  least  one  metering  chamber  (8)  located 
therebelow,  the  connection  between  said  reservoir  and  said 
chamber  being  adapted  to  be  closed  by  automatic  valve 
means  (9)  said  chamber  being  connected  to  the  washing  tub 
of  the  machine. 

The  metering  chamber  (8)  is  connected  to  an  air 
chamber  (13)  provided  with  automatic  valve  means  (12,14) 
and  associated  to  a  free  jet  section  (5)  connected  to  the  water 
supply  circuit  (3). 
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metered  amount  of  the  liquids  dispensed  via  the  metering 
chamber. 





T h i s   i n v e n t i o n   r e l a t e s   t o   a  l i q u i d   d e t e r g e n t   and   a d d i t i v e  

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

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

u s e .  

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

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

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

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

one   m e t e r i n g   c h a m b e r   l o c a t e d   t h e r e b e l o w   and   c o n n e c t e d  

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

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

t h e   r e s e r v o i r   to   t h e   m e t e r i n g   c h a m b e r .   The  l a t t e r   i s   s u b -  

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

m e a n s   of   a  f l e x i b l e   d i a p h r a g m .   One  c o m p a r t m e n t   i s   c o n -  

n e c t e d   to   t h e   t u b   of  t h e   w a s h i n g   m a c h i n e ,   w h i l s t   t h e  

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

c i r c u i t ,   r e s p e c t i v e l y   so  as   t o   be  i n t e r m i t t e n t l y   f i l l e d  

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

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

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

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

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

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

a  t h r e e - w a y   v a l v e   and   an  a d d i t i o n a l   c o n d u i t   f o r   t h e   w a t e r  

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

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

w i t h i n   t h e   m e t e r i n g   c h a m b e r .   S a i d   t h r e e - w a y   v a l v e   a n d / o r  

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

w e a r   d u r i n g   l o n g - t i m e   u s e .  

On  t h e   o t h e r   h a n d ,   t h i s   e m b o d i m e n t   d o e s   n o t   a l l o w   f o r  

s u i t a b l e   u t i l i z a t i o n   of   t h e   f r e e   j e t   s e c t i o n   c u s t o m a r i l y  



r e q u i r e d   f o r   s a f e t y   r e a s o n s .  

I t   i s   an  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   to   p r o v i d e   a  

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

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

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

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

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

i n t o   t h e   t u b   by  p n e u m a t i c   a c t u a t i o n .  

I n   v i e w   of  t h i s   o b j e c t ,   t h e   i n v e n t i o n   p r o v i d e s   a  d i s t r i b -  

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

p o r t i o n   of  t h e   m a c h i n e   and   a s s o c i a t e d   to   a t   l e a s t   o n e  

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

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

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

b e i n g   c o n n e c t e d   t o   t h e   t u b   o f   t h e   w a s h i n g   m a c h i n e .  

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

c h a r a c t e r i z e d   i n   t h a t   s a i d   m e t e r i n g   c h a m b e r   i s   c o n n e c t e d  

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

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

w a t e r   s u p p l y   c i r c u i t .  

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

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

l i m i t i n g   e m b o d i m e n t   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 .  

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

l a u n d r y   w a s h i n g   m a c h i n e   c o m p r i s i n g   a  w a s h i n g   t u b   1 ,  

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

d i s t r i b u t o r   2  s u p p l i e d   w i t h   w a t e r   f r o m   t h e   w a t e r   m a i n s   3  

t h r o u g h   a  s o l e n o i d   v a l v e   4 ,   a  f r e e   j e t   s e c t i o n   5,  and   a  

c o n d u i t   6 .  

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

one   r e s e r v o i r  7   f o r   c o n t a i n i n g   l i q u i d   d e t e r g e n t s   a n d  



a d d i t i v e s ,   s a i d   r e s e r v o i r  7   c o n t a i n i n g   a  m e t e r i n g   c h a m b e r  

8 .  

The  l a t t e r   i s   c o n n e c t e d   t o   r e s e r v o i r  7   t h r o u g h   an  a u t o -  

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

2  t h r o u g h   a  c o n d u i t   1 0 .  

M e t e r i n g   c h a m b e r   8  i s   f u r t h e r   c o n n e c t e d   to   an  a i r   c h a m b e r  

13  a s s o c i a t e d   w i t h   f r e e   j e t   s e c t i o n   5  t h r o u g h   a  f u r t h e r  

c o n d u i t   11  and   an  a u t o m a t i c   v a l v e   12 .   A i r   c h a m b e r   13  i s  

a l s o   p r o v i d e d   w i t h   an  a u t o m a t i c   v e n t i n g   v a l v e   1 4 .  

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

e v i d e n t .   When  t h e   m a c h i n e   i s   a t   r e s t ,   or   d u r i n g   o p e r a t i n g  

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

d e t e r g e n t s   or   a d d i t i v e s   i n t o   t h e   t u b ,   v a l v e   9  i s   o p e n ,  
a n d   m e t e r i n g   c h a m b e r   8  i s   f i l l e d   w i t h   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   f rom  r e s e r v o i r   7.  In   t h i s   s i t u a t i o n ,   a i r  

c h a m b e r   13  i s   n o t   u n d e r  p r e s s u r e ,   and   v a l v e s   12  and   1 4  

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

l i q u i d   i n t o   t h e   t u b ,   t h e   p r o g r a m   u n i t   ( n o t   s h o v m )   of  t h e  

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

t h a t   t h e   w a t e r   f r o m   t h e   w a t e r   m a i n s   f i l l s   a i r   c h a m b e r   1 3  

v i a   f r e e   j e t   s e c t i o n   5 .  

The  p r e s s u r e   g e n e r a t e d   t h e r e b y   w i t h i n   a i r   c h a m b e r   1 3  

c a u s e s   v e n t i n g   v a l v e   14  t o   c l o s e   i n s t a n t l y ,   so  t h a t   t h e  

a i r   c o n t a i n e d   i n   c h a m b e r   13  i s   d i s p l a c e d   t o w a r d s   m e t e r i n g  

c h a m b e r   8  t h r o u g h   v a l v e   12  a n d   c o n d u i t   1 1 .  

The  p r e s s u r i z e d   a i r   c a u s e s   v a l v e   9  t o   c l o s e   and   t h e   l i q u i d  

c o n t a i n e d   i n   m e t e r i n g   c h a m b e r   8  t o   be  d i s p l a c e d   t o w a r d s  

w a s h i n . g   t u b   1  t h r o u g h   c o n d u i t   10  a n d   d i s t r i b u t o r   2 .  

A f t e r   t h e   w a t e r   h a s   c o m p l e t e l y   f i l l e d   a i r   c h a m b e r   1 3 ,  

v a l v e   12  i s   c l o s e d   by  t h e   h y d r a u l i c   p r e s s u r e   t o   p r e v e n t  

t h e   w a t e r   f r o m   e n t e r i n g   c o n d u i t   11  and   f l o w i n g   i n t o  

m e t e r i n g   c h a m b e r   8 .  



S u b s e q u e n t l y   t h e   w a t e r   s u p p l i e d   f rom  w a t e r   m a i n s   3  a n d  

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

w a s h i n g   t u b   1  t h r o u g h   c o n d u i t   6  and  d i s t r i b u t o r   2  f o r  

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

or  r i n s i n g   p h a s e .  

As  s o o n   as  t h e   w a t e r   s u p p l y   f rom  t h e   w a t e r   m a i n s   s t o p s ,  

c h a m b e r   13  i s   e m p t i e d ,   w h e r e u p o n   v a l v e s   12  and  14  o p e n .  

T h i s   r e s u l t s   i n   a  p a r t i a l   v a c u u m   w i t h i n   m e t e r i n g   c h a m b e r  

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

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   d e t e r g e n t   or   a d d i t i v e  

i n t o   c h a m b e r   8 .  

A c c o r d i n g   to   t h e   i n v e n t i o n ,   t h e   m e t e r i n g   of  t h e   l i q u i d  

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

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

to   a  min imum  t h e   n u m b e r   of   c o m p o n e n t s   w h i c h   a r e   m o r e o v e r  

of  e x t r e m e   s i m p l i c i t y   and   r e l i a b i l i t y .  

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

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

to   be  s o l v e d   i n   a  s i m p l e   m a n n e r .   To  t h i s   e f f e c t ,   t h e  

i m m e r s i o n   d e p t h   of   c o n d u i t   10  i n t o   c h a m b e r   8  may  b e  

v a r i e d   by  e m p l o y i n g   a  s l i d i n g   s l e e v e   15  a t   t h e   i n f l o w  

end  of   c o n d u i t   1 0 .  

S l e e v e   15  i s   v e r t i c a l l y   d i s p l a c e a b l e   by  means   f o r   i n s t a n c e  

of  a  p u l l   r o d   16  a c t u a t e d   by  a  l e v e r   o r   c o n t r o l   k n o b   1 7  

m o u n t e d   a t   t h e   f r o n t   of   t h e   m a c h i n e .  

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

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

t h a t   t h e   l i q u i d s   e m p l o y e d   may  be  m e t e r e d   w i t h   h i g h   a c c u r -  

a c y   i n d e p e n d e n t   of  t h e i r   d e n s i t y   and  v i s c o s i t y .  



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

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

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

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

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

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

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

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

s a i d   m e t e r i n g   c h a m b e r   ( 8 )   i s   c o n n e c t e d   to   an   a i r   c h a m b e r  

( 1 3 )   p r o v i d e d   w i t h   a u t o m a t i c   v a l v e   means   ( 1 2 ,   14)   a n d  

a s s o c i a t e d   t o   a  f r e e   j e t  s e c t i o n   ( 5 )   c o n n e c t e d   t o   t h e  

w a t e r   s u p p l y   c i r c u i t   ( 3 ) .  



2.  A  d i s t r i b u t 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 z e d   i n   t h a t   s a i d   a i r   c h a m b e r   ( 1 3 )   i s   p r o v i d e d  

w i t h   f i r s t   a u t o m a t i c   v a l v e   m e a n s   ( 1 2 )   a d a p t e d   t o   e s t a b -  

l i s h   c o m m u n i c a t i o n   b e t w e e n   s a i d   a i r   c h a m b e r   ( 1 3 )   a n d  

s a i d   m e t e r i n g   c h a m b e r   ( 8 ) ,   and   w i t h   s e c o n d   a u t o m a t i c  

v a l v e   m e a n s   ( 1 4 )   a d a p t e d   t o   e s t a b l i s h   c o m m u n i c a t i o n  

b e t w e e n   s a i d   a i r   c h a m b e r   ( 1 3 )   and   a m b i e n t   a t m o s p h e r e .  

3.  A  d i s t r i b u t 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   1 ,  

c h a r a c t e r i z e d   i n   t h a t   m a n u a l   c o n t r o l   m e a n s   ( 1 5 ,   1 6 ,   1 7 )  

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

w i t h i n   s a i d   m e t e r i n g   c h a m b e r   ( 8 )   of  a  c o n d u i t   ( 1 0 )  

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