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@  Washing  machine,  particularly  dishwashing  machine,  provided  with  a  self-cleaning  filter. 

57  Washing  machine,  particularly  dishwashing  machine, 
provided  with  a  self-cleaning  filter  for  filtering  the  washing 
and  rinsing  liquid. 

The  filter  consists  of  a  container  (22)  having  at  least  two 
chambers  (23,  24)  and  containing  a  filtering  mass  (27) 
including  granules  with  a  density  higher  or  lower  than  the 
liquid. 

Preferably,  the  filter  is  connected  with  the  hydraulic  cir- 
cuit  of  the  machine  between  an  outlet  of  the  circulation 
pump  (13)  and  the  outlet  of  the  discharge  pump  (20). 



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  d i s h w a s h -  

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

c h i n e ,   p r o v i d e d   w i t h   s e l f - c l e a n i n g   f i l t e r   m e a n s   ' c a p a -  

b l e   of  f i l t e r i n g   t he   w a s h i n g   and  r i n s i n g   l i q u i d ,   in  o r  

d e r   to  s e p a r a t e   and  e l i m i n a t e   t he   d i r t   p a r t i c l e s ,   a -  

v o i d i n g   t h e i r   r e d e p o s i t i o n   on  t he   a r t i c l e s   to  be  w a s h e d .  

A  p l u r a l i t y   of  known  w a s h i n g   m a c h i n e s ,   i . e .  

d i s h w a s h i n g   m a c h i n e s   or  l a u n d r y   w a s h i n g   m a c h i n e s ,   a r e  

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

a r e   p r o v i d e d   in  t he   h y d r a u l i c   c i r c u i t ,   or  f o r   r e t a i n i n g  

t he   d i r t   p a r t i c l e s   r e m o v e d   f rom  t he   a r t i c l e s   to   be  w a s h  

e d .  

The  p r o b l e m   r e l a t i n g   to  t he   w a s h i n g   l i q u i d  

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

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

ing   l i q u i d   c i r c u l a t i n g   pump  and  a  d i s c h a r g e   p u m p .  

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

m e c h a n i c a l   f i l t e r   w i t h   r e l a t i v e l y   w ide   mesh  g r i d   in  o r  

d e r   to  p r e v e n t   o b j e c t s   f rom  p a s s i n g   t h r o u g h   and  d a m a g -  

ing   t he   pumps ,   and  a  m e c h a n i c a l   f i l t e r   w i t h   f i n e   m e s h  



g r i d   in   o r d e r   to  p r e v e n t   t h e   d i r t   p a r t i c l e s   f rom  r e - d e  

p o s i t a t i n g   on  t h e   a r t i c l e s   to   be  w a s h e d ,   e x p e c i a l l y   d u  

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

S a i d   f i l t e r s   a r e   g e n e r a l l y   l o c a t e d   on  t h e  

b o t t o m   of  t h e   w a s h i n g   t u b   and  have   to   be  m a n i p u l a t e d  

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

f o r e ,   i t   can  be  d i f f i c u l t   to  c l e a n   them  up  and  to   l o c a  

te   them  in  t h e   c o r r e c t   p o s i t i o n .  

F u r t h e r m o r e ,   s a i d   f i l t e r s   a r e   o f t e n   v e r y   corn 

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

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

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

c l e a n i n g   s a i d   f i l t e r s   by  means   of  a  l i q u i d   j e t   in   c o u n  

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

w a s h i n g   p e r i o d .  

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

o p e r a t i n g   and  c o n t r o l   m e a n s   of  t h e   a p p a r a t u s ;   f o r   i n -  

s t a n c e ,   r e v e r s i b l e   pumps  a r e   to  be  p r o v i d e d , o r  a z  a u x i l i a  

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

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

and  u n r e l i a b l e ,   p a r t i c u l a r l y   b e c a u s e   i t   u s e s   v a l v e s  

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

The  r e p l a c e m e n t   of  s t a t i c   f i l t e r s   w i t h   c e n -  

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

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

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

n e s ;   a b o v e   a l l ,   i t   s t i l l   i s   d i f f i c u l t   to   s e p a r a t e   d i r t  

p a r t i c l e s   h a v i n g   a  s p e c i f i c   w e i g h t   s u b s t a n t i a l l y   e q u a l  

to  t h a t   of  t h e   l i q u i d   to   be  f i l t e r e d .  

F i n a l l y ,   a t t e n t i o n   m u s t   be  p a i d   to  t h e   g r o w -  

i n g   demand  of  c o n s u m p t i o n   r e d u c t i o n ,   in   p a r t i c u l a r   o f  



w a t e r ;   t h i s   demand  c o n t r a s t s   w i t h   f i l t e r   o p e r a t i n g  

p e r f o r m a n c e s ,   e x p e c i a l l y   in  t h e   c a s e   of  s e l f - c l e a n i n g  

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

t i o n .  

I t   i s   v e r y   i m p o r t a n t ,   and  i s   t h e   ma in   s c o p e  

of  t he   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  f i l t e r   s y s t e m  

a b l e   to  i n t e r c e p t   p a r t i c l e s   e v e n   of  few  m i c r o n s ,   a t  

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

c l e a n i n g   o p e r a t i o n   a u t o m a t i c a l l y   and  w i t h o u t   any  m a -  

n u a l   i n t e r v e n t i o n   by  t he   u s e r .  

F u r t h e r m o r e ,   t h e   new  s y s t e m   d o e s   n o t   r e q u i r e  

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

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

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

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

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

f r e e l y   i n t e r c o n n e c t e d   a t   t he   a r e a   in   w h i c h   s a i d   f i l t e r  

i ng   mass   l i e s   when  t he   f i l t e r   i s   in  o p e r a t i o n .  

P r e f e r a b l y ,   when  t he   w a s h i n g   m a c h i n e   c o m p r i -  

se s   a  l i q u i d   c i r c u l a t i n g   pump  and  a  d i s c h a r g e   pump,  t h e  

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

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

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

The  f e a t u r e s   and  a d v a n t a g e s   of  t he   i n v e n t i o n  

w i l l   become  more  c l e a r l y   a p p a r e n t   f rom  t h e   f o l l o w i n g  

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

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

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

f i l t e r   a c c o r d i n g   to  t h e   i n v e n t i o n .  

Wi th   r e f e r e n c e   to  t he   d r a w i n g ,   t he   i n v e n t i o n  



r e l a t e s   to   a  d i s h 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   10,   w i t h   r o t a r y   s p r a y   arms  11  and  12  t h e r e i n   f o r  

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

c l e s ,   s a i d   l i q u i d   b e i n g   c i r c u l a t e d   by  a  c i r c u l a t i n g  

pump  13,   t h e   i n t a k e   d u c t   of  w h i c h   i s   c o n n e c t e d   to   a  

sump  14  p r o v i d e d   on  t h e   b o t t o m   of  t h e   t u b   10  and  t h e  

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

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

v i d e d   w i t h   a  d i s c h a r g e   pump  20  c a p a b l e   of  s u c k i n g   t h e  

w a s h i n g   l i q u i d   f rom  t h e   sump  14  and  d i s c h a r g i n g   i t  

t h r o u g h   a  d r a i n   h o s e   2 1 .  

A c c o r d i n g   to  t he   i n v e n t i o n ,   a  s e l f - c l e a n i n g  

f i l t e r   22  i s   c o n n e c t e d   w i t h   t h e   h y d r a u l i c   c i r c u i t   o f  

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

13  and  t h e   o u t l e t   of  t h e   d i s c h a r g e   pump  2 0 .  

The  f i l t e r   22  c o m p r i s e s   a  c o n t a i n e r   d i v i d e d  

in   two  s u b s t a n t i a l l y   v e r t i c a l   c h a m b e r s   23,  24  by  m e a n s  

of  an  i n t e r n a l   p a r t i t i o n   2 5 .  

S a i d   f i l t e r   c h a m b e r s   a r e   f r e e l y   i n t e r c o n n e c -  

t e d   to   e a c h   o t h e r   a t   t h e i r   b o t t o m ,   as  t h e   i n t e r n a l   p a r  

t i t i o n   25  e x t e n d s   u n t i l   a  g i v e n   d i s t a n c e   f r o m   t h e   b o t -  

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

M o r e o v e r ,   s a i d   p a r t i t i o n   25  may  be  p r o v i d e d  

w i t h   an  o p e n i n g   26  a d j a c e n t   to   i t s   u p p e r   e n d ;   s a i d   o -  

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

ugh  t h e   f i l t e r .  

The  o p e n i n g   26  i s   p r o v i d e d   to   r e g u l a t e   t h e  

p r e s s u r e   in   t h e   c h a m b e r   23  in   o r d e r   to   a v o i d   u n w a n t e d  

w a t e r   d i s c h a r g e s   and  to  i m p r o v e   the   p e r f o r m a n c e   of  t h e  

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

In  p a r t i c u l a r ,   t he   c h a m b e r   23  i s   c o n n e c t e d  



t h r o u g h   a  d u c t   30  w i t h   an  o u t l e t   of  t h e   c i r c u l a t i n g  

pump  13;  t he   c h a m b e r   24,  on  t he   o t h e r   h a n d ,   i s   c o n n e c -  

t e d   w i t h   the   o u t l e t   of  t he   d i s c h a r g e   pump  2 0 .  

The  f i l t e r   22  i s   a l s o   c o n n e c t e d   w i t h   t h e  

d r a i n   h o s e   21  of  t he   m a c h i n e .  

On  t he   b o t t o m   of  t he   c o n t a i n e r   a  f i l t e r i n g  

mass   27  made  of  s u b s t a n t i a l l y   s p h e r i c a l   g r a n u l e s   i s  

f r e e l y   p l a c e d .  

The  use   of  a  g r a n u l a r   f i l t e r i n g   mass   f o r   l i -  

q u i d   d e p u r a t i o n   i s   w e l l   known  in  s e v e r a l   t e c h n i c a l   a p -  

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

to  be  a d v a n t a g e o u s   e x p e c i a l l y   f o r   t r e a t i n g   l a r g e   v o l u -  

mes  of  l i q u i d   d u r i n g   l o n g   l a s t i n g   p e r i o d s .  

T h i s   c e r t a i n l y   i s   a  t e c h n i c a l   p r e j u d i c e   a g a -  

i n s t   i t s   use  in  w a s h i n g   m a c h i n e s   d e s i g n e d   to  f i l t r a t e  

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

F u r t h e r m o r e ,   a  f i l t e r   of  t h i s   k i n d   i s   to  b e  

i n t e g r a t e d   in  m a c h i n e s ,   e . g .   d i s h w a s h i n g   and  c l o t h e s  

w a s h i n g   m a c h i n e s ,   h a v i n g   v e r y   r e d u c e d   s i z e   and  p r o v i d -  

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

v i c e s .  

E x t r e m e l y   i m p o r t a n t   i s   t h e   p r o b l e m   r e l a t i n g  

to  t he   h o u s i n g   of  t h e   f i l t e r i n g   m a s s ,   w h i c h   i s   n o r m a l -  

ly   i n c l u d e d   b e t w e e n   s u i t a b l y   p e r f o r a t e d   m e s h e s   in   o r -  

d e r   to  a v o i d   d r a g g i n g   of  g r a n u l e s   by  t h e   f l o w i n g   l i q u i d .  

The  p r e s e n c e   of  s a i d   r e t a i n m e n t   m e a n s   i s   v e -  

ry  c r i t i c a l   as  t h e y   c a u s e   f r e q u e n t   c l o g g i n g   of  t h e   f i l  

t e r ,   in   t h i s   way  m a k i n g   i t   i n e f f e c t i v e .  

A c c o r d i n g   to  t he   i n v e n t i o n ,   t h e   f i l t e r   22  

o v e r c o m e s   a l l   t h e s e   d r a w b a c k s   s i m p l y   and  e f f i c i e n t l y .  

I t   can  h a v e ,   in  f a c t ,   v e r y   s m a l l   d i m e n s i o n s ,   b e c a u s e  



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

i t .  

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

ly   w o r k i n g   d u r i n g   t h e   o p e r a t i o n   of  t he   p u m p s ,   i . e .   d u  

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

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

p l e t e   w a s h i n g   c y c l e .  

M o r e o v e r ,   t h e   f i l t e r i n g   mass   i s   f r e e l y   l a i d  

on  t h e   b o t t o m   of  t h e   f i l t e r   and  t h e   b y - p a s s   in   t h e   p a r  

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

s u r e   in   t h e   f i l t e r   f r om  r e a c h i n g   v a l u e s   so  h i g h   as  t o  

c a u s e   t h e   g r a n u l a r   m a t e r i a l   to   be  d r a g g e d   by  t h e   f l o w -  

i n g   l i q u i d .  

The  g r a n u l a r   m a t e r i a l   may  be  d i f f e r e n t   by  n a  

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

of  t h e   i n v e n t i o n   s t a i n l e s s   s t e e l   b a l l s   h a v i n g   a  d i a m e -  

t e r   of  0 , 5   to   5  mm  h a v e   e x p e r i m e n t a l l y   b e e n   f o u n d   to  b e  

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

d i r t   p a r t i c l e s   of  a  s i z e   in   t h e   o r d e r   of  20  m i c r o n s .  

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   h y d r a u l i c  

c i r c u i t   d o e s   n o t   n e e d   any  a d j u s t i n g   and  c o n t r o l   m e a n s ;  

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

s u a l l y   u n r e l i a b l e   when  d i r t y   w a t e r   f l o w s   t h r o u g h   t h e m .  

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

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

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

move  and  mix  up  t h e   f i l t e r i n g   m a s s ,   t h u s   r e m o v i n g   a n d  

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

s e .  

O b v i o u s l y ,   t h e   u s e   of  s u c h   a  f i l t e r   a l w a y s  

r e q u i r e s   a  w ide   mesh   g r i d   a t   t h e   s u c t i o n   s i d e   of  t h e  



pumps  in  o r d e r   to  p r o t e c t   them  f rom  p o s s i b l e   i t e m s   c o l  

l e c t e d   on  t h e   b o t t o m   of  t he   t u b .  

Of  c o u r s e ,   the   a b o v e   d e s c r i b e d   f i l t e r   may  b e  

made  and  c o n n e c t e d   in  d i f f e r e n t   w a y s ,   w i t h o u t   d e p a r t -  

i ng   f rom  t h e   s c o p e   of  t he   i n v e n t i o n .  

For  i n s t a n c e ,   i t   may  be  c o n f i g u r a t e d   l i k e   a  

s i p h o n - t y p e   t u b e ,   t h e   two  s i p h o n   b r a n c h e s   of  w h i c h   f o r m  

the   v e r t i c a l   c h a m b e r s   on  t he   b o t t o m   of  w h i c h   t h e   f i l t e r  

ing   mass   i s   l a i d ;   in  t h a t   c a s e   i t   i s   o n l y   n e c e s s a r y   t o  

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

c a l   s i p h o n   b r a n c h e s   to  p r o v i d e   t h e .  b y - p a s s   c o r r e s p o n d -  

ing  to  t h e   o p e n i n g   p r o v i d e d   in  t he   p a r t i t i o n   of  t h e  

f i l t e r   d e s c r i b e d   a b o v e .  

F u r t h e r m o r e ,   two  or  more  s e r i e s - c o n n e c t e d  

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

m a s s e s   of  d i f f e r e n t   g r a n u l o m e t r y ;   o t h e r w i s e ,   s a i d   m a s -  

s e s   can   be  l a i d   one  upon  the   o t h e r   w i t h i n   a  same  f i l -  

t e r   in  o r d e r   to  a c h i e v e   a  s e l e c t i v e   f i l t r a t i o n .  

M o r e o v e r ,   t he   f i l t r a t i o n   may  be  p e r f o r m e d   d u  

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

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

f i l t e r   c l e a n i n g   p h a s e .  

As  an  a l t e r n a t i v e ,   t h e   f i l t e r   c l e a n i n g   p h a s e  

may  be  p e r f o r m e d   d u r i n g   o p e r a t i o n   of  b o t h   p u m p s .  

A t t e n t i o n   mus t   be  d r a w n   upon   t h e   f a c t   t h a t  

t h e   f i l t e r   a c c o r d i n g   to  t he   i n v e n t i o n   may  be  p r o v i d e d  

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

w a s h i n g   l i q u i d .  

The  e x a m p l e   d e s c r i b e d   a b o v e   c l e a r l y   s h o w s  

t h a t   s a i d   g r a n u l e s   have   a  d e n s i t y   w h i c h   i s   h i g h e r  

t h a n   t h e   w a t e r   and  r e s t ,   t h e r e f o r e ,   on  t he   b o t t o m   o f  



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

On  t h e   c o n t r a r y ,   when  g r a n u l e s   h a v e   a  d e n s i -  

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

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

t h e   f i l t e r   s h o u l d   be  t u r n e d   u p s i d e   down  w i t h   r e f e r e n c e  

to   t h e   d r a w i n g ,   t h a t   i s   to  s a y ,   w i t h   t h e   c h a m b e r   p a r t i  

t i o n   e x t e n d i n g   f rom  t h e   b o t t o m   of  t h e   c o n t a i n e r   to   a  

l e v e l   a d j a c e n t   to   i t s   t o p .  

In  t h i s   c a s e ,   when  t h e   f i l t e r   i s   w o r k i n g ,  

t h e   g r a n u l e s   a r e   p u s h e d   u p w a r d s   in   t h e   a r e a   of   c o n n e c -  

t i o n   b e t w e e n   t he   two  c h a m b e r s   and  a r e   i n t e r e s t e d   b y  

t h e   f l o w   of  l i q u i d   to  be  f i l t r a t e d .  



1.  W a s h i n g   m a c h i n e , m o r e   p a r t i c u l a r l y   d o m e s t i c   d i s h -  

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

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

s a i d   c i r c u i t   c o m p r i s i n g   a t   l e a s t   a  pump  and  a  s e l f - c l e a  

n i n g   f i l t e r ,   c h a r a c t e r i z e d   in  t h a t   s a i d   f i l t e r   ( 2 2 )   i s  

p r o v i d e d   w i t h   a  f i l t e r i n g   mass   ( 2 7 )   of  g r a n u l a r   m a t e -  

r i a l   f r e e l y   d i s p o s e d   in   a  c o n t a i n e r   ( 2 2 )   w h i c h   i s   p r o  

v i d e d   w i t h   a t   l e a s t   two  c h a m b e r s   ( 2 3 ,   24)  i n t e r c o n n e c -  

t e d   at  t h e   a r e a   in  w h i c h   s a i d   f i l t e r i n g   mass   l i e s   w h e n  

t he   f i l t e r   i s   in  o p e r a t i o n .  

2.  W a s h i n g   m a c h i n 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  

in  t h a t   s a i d   c h a m b e r s   ( 2 3 ,   24)   a r e   s e p a r a t e d   by  an  i n -  

ne r   p a r t i t i o n   ( 2 5 )   c o m p r i s i n g   a t   l e a s t   a  b y - p a s s   ( 2 6 )  

w i t h   r e s p e c t   to  s a i d   g r a n u l a r   f i l t e r i n g   mass   ( 2 7 ) .  

3.  W a s h i n g   m a c h i n 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 z e d  

in  t h a t   s a i d   c h a m b e r s   ( 2 3 ,   24)   e x t e n d   v e r t i c a l l y   a n d  

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

f i l t e r i n g   mass   ( 2 7 )   i s   f r e e l y   l a i d ,   s a i d   mass   c o n s i -  

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

t he   w a s h i n g   l i q u i d .  

4.  W a s h i n g   m a c h i n 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 z e d  

in  t h a t   s a i d   c h a m b e r s   ( 2 3 ,   24)  a r e   f r e e l y   i n t e r c o n n e c -  

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

l i e s   when  t h e   f i l t e r   i s   in  o p e r a t i o n ,   s a i d   mass   c o n s i -  

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

the   w a s h i n g   l i q u i d .  



5.  W a s h i n g   m a c h i n e   a c c o r d i n g   to   c l a i m   1,  c o m p r i s i n g   a  

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

l i q u i d ,   c h a r a c t e r i z e d   in   t h a t   s a i d   f i l t e r   ( 2 2 )   i s   c o n -  

n e c t e d   w i t h   t he   h y d r a u l i c   c i r c u i t   of  t h e   m a c h i n e   b e t -  

ween  an  o u t l e t   of  t h e   c i r c u l a t i n g   pump  ( 1 3 )   and  t h e  

o u t l e t   of  t h e   d i s c h a r g e   pump  ( 2 0 ) .  
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