
European  Patent  Office  ©  Publication  number:  0 1 5 2   8 9 3  
A 1  

Office  europeen  des  brevets 

©  EUROPEAN  PATENT  A P P L I C A T I O N  

©  Application  number:  85101458.9  ©  Int.  CI/:  A  47  L  15/42,  D  06  F  3 9 / 0 8  

@  Date  of  filing  :  1  1  .02.85 

@  Priority:  13.02.84  IT  3400984  U  @  Applicant:  INDUSTRIE  ZANUSSI  S.p.A.,  Via  Giardini 
Cattaneo  3,  1-33170  Pordenone  (IT) 

@  Inventor:  Battel,  Mario,  Via  San  Vito  28/1  ,  1-33070  San 
®  B ^ « n P ^ t i 0 n   °f  aPPliCatl'°n:  28-°8-85  S S S   r n S g c S L .   via  Piero  Gobetti  4, Bulletin  85/35  Pordenone  (IT) 

@  Representative:  Patentanwalte  Griinecker,  Dr. 
Kinkeldey,  Dr.  Stockmair,  Dr.  Schumann,  Jakob,  Dr. 

@  Designated  Contracting  States:  AT  BE  CH  DE  FR  GB  IT  Bezold,  Meister,  Hilgers,  Dr.  Meyer-Plath, 
LI  LU  NL  SE  Maxlmilianstrasse  58,  D-8000  MUnchen  22  (DE) 

@  Dishwashing  machine  having  liquid  level  control  means  of  the  overflow  type. 
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©  A  dishwashing  machine  having  liquid  level  control 
means  of  the  type  defined  above,  comprising  a  connecting 
conduit  (19)  between  the  bottom  of  a  first  chamber  (10)  and 
the  intake  duct  (8)  of  a  discharge  pump  (7),  the  volume  of 
said  connecting  conduit  being  at  least  equal  to  that  of  said 
first  chamber  (10)  between  a  predetermined  liquid  level  (1) 
and  a  dynamic  liquid  level  (2),  the  bottom  of  said  first 
chamber  being  disposed  at  a  higher  level  than  a  residual 
liquid  level  (3)  within  said  tub  (4)  at  the  end  of  a  discharge 
phase.  In  addition,  said  discharge  conduit  (19)  preferably 
has  a  higher  flow  resistance  than  said  intake  duct  (8)  of  said 
discharge  pump  (7),  whereby  soiled  liquid  with  impurities 
suspended  therein  is  prevented  from  entering  said  first 
chamber. 
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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   to  a  d i s h w a s h i n g   m a c h i n e  

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

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

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

d e s c r i b e d   in  F r e n c h   P a t e n t   1 , 3 8 5 , 9 7 1 ,   w h e r e i n   a  f i r s t  

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

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

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

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

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

d i s c h a r g e   pump,  w i t h   t h e   w a s h i n g   t u b   of  a  w a s h i n g   m a c h i n e .  

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

t h e   c o n t r o l   of  t h e   f i r s t   c h a m b e r .   As  t h e   w a t e r   l e v e l  

r e a c h e s   t h e   l e v e l   of   t h e   o v e r f l o w   p a r t i t i o n ,   t h e   w a t e r  

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

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

v a l v e .   The  s e c o n d   c h a m b e r   i s   c o n n e c t e d   to  t h e   i n t a k e   s i d e  

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

t h a t   b o t h   c h a m b e r s   of   t h e   l e v e l   c o n t r o l   means   a r e   e f f e c t -  

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

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

and  a c c u r a t e   o p e r a t i o n ,   s i n c e ,   in  c o n t r a s t   to  o t h e r   k n o w n  

d e v i c e s   of  t h i s   t y p e ,   t h e   p r e s s o s t a t   i s   no t   a c t u a t e d   by  a  

g r a d u a l l y   r i s i n g   p r e s s u r e ,   b u t   by  a  s u d d e n   p r e s s u r e   v a r i a t -  

ion   o c c u r r i n g   as  t h e   w a t e r   o v e r f l o w s   f rom  t h e   f i r s t   to  t h e  

s e c o n d   c h a m b e r ,   so  as  to  e n s u r e   a c c u r a t e l y   t i m e d   o p e r a t i o n .  

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

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

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

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

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

p r e s e n c e   of   w a t e r   in   t h e   t u b ) ,   p a r t i c u l a t e   i m p u r i t i e s  

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

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

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

T h e s e   i m p u r i t i e s   may  be  c a r r i e d   up  to  t h e   o v e r f l o w   l e v e l  

so  as  to  e n t e r   t h e   s e c o n d   c h a m b e r   to  fo rm  a  d e p o s i t   t h e r e i n  

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

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

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

s i p h o n - t y p e   c o n d u i t .  

I t   i s   t h e r e f o r e   a  m a i n   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   t o  

p r o v i d e   a  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  l i q u i d   l e v e l   c o n -  

t r o l   means   of   t h e   o v e r f l o w   t y p e   in   w h i c h   t h e   p r o b l e m s  

a r i s i n g   f rom  t h e   f o r m a t i o n   of   i m p u r i t y   d e p o s i t s   a r e   s u b -  

s t a n t i a l l y   e l i m i n a t e d .  

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

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

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

o f   c o m p a c t   c o n s t r u c t i o n   and  may  be  i n t e g r a t e d   i n t o   t h e  

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

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

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

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

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

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

S a i d   l e v e l   c o n t r o l   m e a n s   c o m p r i s e s   a t   l e a s t   one  f i r s t  

c h a m b e r   c o n n e c t e d   to  s a i d   tub   t h r o u g h   t h e   i n t a k e   d u c t   o f  

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

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

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



a r r a n g e m e n t   by  way  of  w h i c h   t h e   l i q u i d   o v e r f l o w s   f rom  s a i d  

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

s a i d   t ub   r e a c h e s   a  p r e d e t e r m i n e d   l e v e l .   Means   s e n s i t i v e   t o  

p r e s s u r e   a r e   a d a p t e d   to  c a u s e   t h e   s u p p l y   v a l v e   to  c l o s e  

when  t h e   l i q u i d   o v e r f l o w s   i n t o   t h e   s e c o n d   c h a m b e r ,   s a i d  

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

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

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

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

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

c h a m b e r   and  t h e   i n t a k e   d u c t   of  t h e   d i s c h a r g e   pump.   T h e  

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

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

i n e d   l e v e l   and  s a i d   d y n a m i c   l e v e l .   The  b o t t o m   of   s a i d   f i r s t  

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

t h e   r e s i d u a l   l i q u i d   in  s a i d   t ub   a f t e r   a  d i s c h a r g e   p h a s e .  

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

become  more  c l e a r l y   e v i d 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   to  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   s h o w s   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   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 h e   d r a w i n g ,   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 e s   a  w a s h i n g   t u b  4   ( o n l y   p a r t i a l l y   s h o w n )   h a v i n g  

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

t h e   l e v e l   of   w h i c h   i s   to  be  c o n t r o l l e d .   T u b  4   i s   a d a p t e d  

to  be  f i l l e d   w i t h   m a i n s   w a t e r   up  to  a  p r e d e t e r m i n e d   l e v e l   1 

t h r o u g h   a  s u p p l y   t u b e   6  p r o v i d e d   w i t h   an  a c t u a t a b l e   s u p p l y  

v a l v e   13  of   a  p e r   se  known  t y p e .   Tub  4  may  be  e m p t i e d   in   a  

c o n v e n t i o n a l   m a n n e r   t h r o u g h   a  d i s c h a r g e   pump  7  c o n n e c t e d   t o  

a  d i s c h a r g e   c o n d u i t   17  down  to  a  r e s i d u a l   l i q u i d   l e v e l   3 .  

To  t h i s   p u r p o s e   t h e   b o t t o m   of   w e l l   5  i s   c o n n e c t e d   to  pump  7 

t h r o u g h   an  i n t a k e   d u c t   8.  A  c i r c u l a t i o n   pump  9  i s   p r o v i d e d  

f o r   s p r a y i n g   d i s h e s   and  t h e   l i k e   ( n o t   s h o w n )   w i t h   t h e  

w a t e r   c o l l e c t e d   in   w e l l   5.  D u r i n g   t h i s   p h a s e   t h e   l i q u i d   i n  

t u b  4   d r o p s   to  a  d y n a m i c   l e v e l   2  in   a  known  m a n n e r .  



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

c o n t r o l   means   c o m p r i s i n g   a t   l e a s t   one  f i r s t   c h a m b e r   10 

h a v i n g   a  c a l i b r a t e d   i n l e t   11  f o r   m a i n s   w a t e r   c o n n e c t e d   t o  

a  b r a n c h   d u c t   12  of   s u p p l y   t u b e   6.  F i r s t   c h a m b e r   10  i s  

p r o v i d e d   w i t h   a t   l e a s t   one  o v e r f l o w   a r r a n g e m e n t   14  d i s p o s e d  

a t   t h e   p r e d e t e r m i n e d   l e v e l   1,  by  way  of  w h i c h   i t   c o m m u n -  

i c a t e s   w i t h   a t   l e a s t   one  s e c o n d   c h a m b e r   15  or  o v e r f l o w  

c h a m b e r .   A s s o c i a t e d   to  t h e   l a t t e r   i s   a  p r e s s o s t a t   16  o r  

t h e   l i k e   a d a p t e d   to  be  a c t u a t e d   when  t h e   l i q u i d   o v e r f l o w s  

f rom  f i r s t   c h a m b e r   10  i n t o   s e c o n d   c h a m b e r   15  f o r   c l o s i n g  

s u p p l y   v a l v e   13  in   a  p e r   se  known  m a n n e r .   A  c o n n e c t i n g  

c o n d u i t   19  c o n n e c t s   t h e   b o t t o m   p o r t i o n   of   f i r s t   c h a m b e r   10 

to  i n t a k e   d u c t   8,  and  t h r o u g h   t h e   l a t t e r ,   to   t u b   4.  C o n -  

d u i t   19  c o n n e c t s   i n t a k e   d u c t   8  a l s o   to  s e c o n d   c h a m b e r   15 

t h r o u g h   a  c o n v e n t i o n a l   s i p h o n   d e v i c e   18  and  a  b r a n c h  

p o r t i o n   of   f i r s t   c h a m b e r   1 0 .  

A c c o r d i n g   to  one  a s p e c t   of   t h e   i n v e n t i o n   t h e   i n t e r i o r   v o l -  

ume  of   c o n n e c t i n g   c o n d u i t   19  i s   a t   l e a s t   e q u a l   to  t h e   v o l -  

ume  of   f i r s t   c h a m b e r   10  b e t w e e n   t h e   p r e d e t e r m i n e d   o v e r f l o w  

l e v e l   1  and  d y n a m i c   l e v e l   2 .  

C o n n e c t i n g   c o n d u i t   19  p r e f e r a b l y   o f f e r s   a  g r e a t e r   f l o w  

r e s i s t a n c e   to  t h e   f l o w   of   l i q u i d   t h a n   does   i n t a k e   d u c t   8 .  

T h i s   r e q u i r e m e n t   may  o b v i o u s l y   be  met  in   v a r i o u s   m a n n e r s ,  
f o r   i n s t a n c e   by  f o r m i n g   c o n d u i t   19  w i t h   a  c o n t o r t e d   f l o w -  

p a t h   or   by  r e s t r i c t i n g   i t s   c r o s s - s e c t i o n a l   a r e a .  

In  a d d i t i o n ,   t h e   b o t t o m   of   f i r s t   c h a m b e r   10  i s   p r e f e r a b l y  

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

l e v e l   3  w h i c h   t h e   l i q u i d   r e m a i n i n g   in   t u b  4   may  a t t a i n  

a f t e r   t h e   d i s c h a r g e   p h a s e .   C o n n e c t i n g   c o n d u i t   19  may  n o t  

in  any   c a s e   be  f o r m e d   w i t h   v e r t i c a l   l o o p s ,   as  s u c h   l o o p s  

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

Wi th   r e g a r d   to  o p e r a t i o n   o f   t h e   d e s c r i b e d   a r r a n g e m e n t ,   t h e  

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

to  t h e   p u r p o s e s   of   t h e   i n v e n t i o n .  



At  t h e   end  of  a  d i s c h a r g e   p h a s e ,   a  c e r t a i n   a m o u n t   of  t h e  

s o i l e d   w a t e r   c o n t a i n e d   in  d i s c h a r g e   c o n d u i t   1 7  f l o w s   b y  

g r a v i t y   back   t o w a r d s   i n t a k e   d u c t   8,  and  f rom  t h e r e   a l o n g  

a  p r e f e r e n t i a l   f l o w p a t h   i n t o   t u b   4.  T h i s   i s   b e c a u s e   t h e  

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

c o n d u i t   19  and  t h e   r e l a t i v e l y   h i g h   l e v e l   a t   w h i c h   t h i s  

c o n d u i t   o p e n s   i n t o   f i r s t   c h a m b e r   10  p r e v e n t   t h e   s o i l e d  

w a t e r   f rom  f l o w i n g   i n t o   f i r s t   c h a m b e r   10.  The  r e s i d u a l  

w a t e r   in  tub   4  w i l l   t h e n   s t a b i l i z e   a t   l e v e l   3,  as  a l r e a d y  

i n d i c a t e d .  

D u r i n g   a  s u b s e q u e n t   s u p p l y   p h a s e   ( w i t h   s u p p l y   v a l v e   13 

o p e n )   f r e s h   w a t e r   f l o w s   t h r o u g h   s u p p l y   t u b e   6  and  f r o m  

t h e r e   t h r o u g h   b r a n c h   p i p e   12  i n t o   f i r s t   c h a m b e r   10  so  a s  

to  f i l l   t h e   l a t t e r   up  to  t h e   o v e r f l o w   l e v e l   1 .  F i r s t  

c h a m b e r   10  i s   t h u s   f i l l e d   o n l y   w i t h   f r e s h   w a t e r ,   w h i c h   a t  

t he   o u t s e t   f l o w s   by  g r a v i t y   f r o m   i n l e t   11  t h r o u g h   c o n n e c t -  

i ng   c o n d u i t   19  t o w a r d s   i n t a k e   d u c t   8.  In  t h i s   m a n n e r  

c o n n e c t i n g   c o n d u i t   19  i s   s u b s t a n t i a l l y   f i l l e d   w i t h   a  v o l u m e  

of  f r e s h   w a t e r   e f f e c t i v e   to  d i s p l a c e   t h e   s o i l e d   w a t e r  

p r e v i o u s l y   c o n t a i n e d   t h e r e i n   t o w a r d s   i n t a k e   d u c t   8.  When  

c i r c u l a t i o n   pump  9  s t a r t s   i t s   o p e r a t i o n ,   t h e   l e v e l   of   t h e  

l i q u i d   in  t u b  4   and  f i r s t   c h a m b e r   10  d r o p s   to  t h e   d y n a m i c  

l e v e l   2,  as  a l r e a d y   s t a t e d ,   w h i l e   t h e   l i q u i d   in   c o n n e c t i n g  

c o n d u i t   19  r e m a i n s   s u b s t a n t i a l l y   q u i e s c e n t .  

When  c i r c u l a t i o n   pump  9  i s   t e m p o r a r i l y   s t o p p e d   d u r i n g   t h e  

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

d y n a m i c   l e v e l   2  to  t h e   o v e r f l o w   l e v e l   1.  In  a c c o r d a n c e  

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

l e v e l   a l s o   o c c u r s   w i t h i n   f i r s t   c h a m b e r   10.  The  l i q u i d   e n t e r -  

i ng   c h a m b e r   10  d u r i n g   t h i s   p h a s e   i s   t h e   v o l u m e   of   f r e s h  

w a t e r   w h i c h   had  f l o w n   i n t o   c o n n e c t i n g   c o n d u i t   19  d u r i n g  

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

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

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

w a s h i n g   m a c h i n e   f rom  e n t e r i n g   c h a m b e r   10.  As  a  r e s u l t ,  

c h a m b e r   10  i s   k e p t   f r e e   of  s u c h   i m p u r i t i e s ,   as  s t a t e d   a s  



an  o b j e c t   of   t h e   i n v e n t i o n .  

D u r i n g   a  s u b s e q u e n t   d i s c h a r g e   p h a s e ,   pump  7  s u b s t a n t i a l l y  

e m p t i e s   t u b   4,  f i r s t   c h a m b e r   10  a n d ,   t h r o u g h   s i p h o n   1 8 ,  

a l s o   t h e   o v e r f l o w   c h a m b e r   15.  D u r i n g   t h i s   p h a s e   pump  7 

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

c o n n e c t i n g   c o n d u i t   19,  so  t h a t   m a j o r   a c c u m u l a t i o n s   a r e  

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

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



1.  A  d i s h w a s h i n g   m a c h i n e   h a v i n g   means   f o r   c o n t r o l l i n g  

t h e   l e v e l   of   a  l i q u i d   in   a  w a s h i n g   t u b   a d a p t e d   to  be  f i l l e d  

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

a c t u a t a b l e   s u p p l y  v a l v e   and  to  be  s u b s t a n t i a l l y   e m p t i e d  

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

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

t h r o u g h   t h e   i n t a k e   d u c t   of   a  d i s c h a r g e   pump  a n d  p r o v i d e d  

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

c h a m b e r   v i a   a t   l e a s t   one  o v e r f l o w   a r r a n g e m e n t   f o r   t he   o v e r -  
f l o w   of  s a i d   l i q u i d   f rom  s a i d   f i r s t   c h a m b e r   to  s a i d   s e c o n d  

c h a m b e r   as  t h e   l i q u i d   in   s a i d   t ub   r e a c h e s   a  p r e d e t e r m i n e d  

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



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

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

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

of   a  c i r c u l a t i o n   p u m p ,  
c h a r a c t e r i z e d   by  c o m p r i s i n g   a  c o n n e c t i n g   c o n d u i t   ( 1 9 )  

b e t w e e n   t h e   b o t t o m   of   s a i d   f i r s t   c h a m b e r   ( 1 0 )   and  s a i d  

i n t a k e   d u c t   (8)   of   s a i d   d i s c h a r g e   pump  (7)   t h e   v o l u m e   o f  

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

of  s a i d   f i r s t   c h a m b e r   (10 )   b e t w e e n   s a i d   p r e d e t e r m i n e d  

l e v e l   (1)   and  s a i d   d y n a m i c   l e v e l   ( 2 ) ,   t h e   b o t t o m   of   s a i d  

f i r s t   c h a m b e r   ( 1 0 )   b e i n g   d i s p o s e d   a t   a  h i g h e r   l e v e l   t h a n   a  

r e s i d u a l   l i q u i d   l e v e l   (3)  w i t h i n   s a i d   t u b   (4)   a f t e r   s a i d  

d i s c h a r g e   p h a s e .  

2.  D i s h 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 o n n e c t i n g   c o n d u i t   ( 1 9 )   h a s   a  h i g h e r  

f l o w   r e s i s t a n c e   t h a n   s a i d   i n t a k e   d u c t   (8)   of   s a i d   d i s -  

c h a r g e   pump  ( 7 ) .  
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