
s  
Europaisches  Pa ten tamt  

European  Patent  Office 

Office  europeen  des  brevets 
0  2 1 8   9 0 8  
A 2  

Qy  Publication  number: 

EUROPEAN  PATENT  APPLICATION 

Q)  Application  number:  86112381.8 

@  Dateoffiling:  08.09.86 

©  int.ci.4:  A  47  L  1 5 / 4 4  

(*>)  Priority:  13.09.85  IT  2214085 iH)  Applicant:  SEKOS.p.A. 
ViaDonluigiSturzo3 
1-02015  Cittaducale  Rieti(IT) 

@  Inventor:  Pantaleoni,  Adrio 
Via  Degas  99 
1-00133  Roma(IT) 

©  Representative:  Modiano,  Guido  et  al 
MODIANO,  JOSIF,  PISANTY  &  STAUB  Modiano  & Associati  Via  Meravigli,  16 
1-20123  Milan(IT) 

(j3)  Date  of  publication  of  application: 
22.04.87  Bulletin  87/17 

©  Designated  Contracting  States. 
BE  DE  FR  NL 

Q̂ )  A  device  is  described  for  adjusting  metering  of  liquid and  or  powder  detergent,  particularly  for  industrial  dis- hwashers,  which  is  reliable,  economical,  and  does  not  require frequent  maintenance  of  its  components.  The  device  compris- es  at  least  one  sensor  (2.  4)  connected  with  the  electric  valve (3.  5)  which  controls  the  inflow  of  the  water  and  is  sensitive  to the  magnetic  field  generated  by  the  latter  during  opening.  The 
sensor,  which  is  normally  open,  is  closed  by  the  magnetic field  associated  with  the  electric  valve,  and  controls  a  suitable driving  circuit  (12)  for  the  liquid  detergent  metering  pump,  or for  a  powder  detergent  metering  system  (14).  The  sensor  is associated  with  a  suitable  electronic  holding  circuit,  which keeps  the  same  sensor  closed  during  water  supply,  eliminat- ing  disturbing  external  influences. 
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DEVICE  FOR  ADJUSTING  THE  METERING  OF  LIQUID  AND/OR 

POWDER  DETERGENT  OR  THE  LIKE,  PARTICULARLY  FOR 

INDUSTRIAL  DISHWASHERS 

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 e v i c e   f o r  

a d j u s t i n g   t h e   m e t e r i n g   of  d e t e r g e n t   or   t h e   l i k e ,  

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

As  is  known,   two  main  t y p e s   of  i n d u s t r i a l  

d i s h w a s h e r s   a re   a v a i l a b l e :   the   f i r s t   ones   p e r f o r m   t h e  

e n t i r e   w a s h i n g   p r o c e s s   u s i n g   o n l y   one  t a n k ,   the   s e c o n d  

ones   c o m p r i s e   a  p l u r a l i t y   of  s t a t i o n s   and  t a n k s   p l a c e d  

d o w n s t r e a m   of  one  a n o t h e r .  

The  w a s h i n g   c y c l e   c o m p r i s e s   at  l e a s t   two  s e p a r a t e  
10  p h a s e s   ( w a s h i n g   and  r i n s i n g )   which  a re   p e r f o r m e d   in  o n e  

or  two  t a n k s   d e p e n d i n g   on  w h e t h e r   a  d i s h w a s h e r   of  t h e  

f i r s t   or  of  the   s e c o n d   t y p e   is  c o n s i d e r e d .  

In  t he   w a s h i n g   p h a s e ,   i t   is  n e c e s s a r y   to  have   a n  
a d e q u a t e   c o n c e n t r a t i o n   of  d e t e r g e n t ,   w h i l e   in  t h e  

15  r i n s i n g   p h a s e   m e t e r i n g   of  a  s h i n i n g   a g e n t   or  o t h e r  

a d d i t i v e s   is  n e c e s s a r y .   With  d i s h w a s h e r s   of  the   s e c o n d  

t y p e ,   t he   two  m e t e r i n g s   can  bo th   o c c u r   d u r i n g   t h e  

r i n s i n g   p h a s e ,   by  c o n v e y i n g   the  d e t e r g e n t   d i r e c t l y   t o  
t he   w a s h i n g   t a n k ,   and  the   s h i n i n g   a g e n t   to  the   r i n s e  

20  w a t e r .  

For  each   w a s h i n g   c y c l e   t h e r e   is  a  c o r r e s p o n d i n g  
c o n s u m p t i o n   of  d e t e r g e n t ,   which  must  be  c o m p e n s a t e d  

e \ / e r y   t i m e ;   one  s o l u t i o n   to  a u t o m a t i c a l l y   s t a r t   t h e  

m e t e r i n g   s t e p   can  c o n s i s t   in  s y n c h r o n i z i n g   w i t h  

25  o p e n i n g   of  t he   e l e c t r i c   v a l v e   of  t he   r i n s e   w a t e r .  

C u r r e n t l y   f o r   c o n t r o l l i n g   the  m e t e r i n g   s t e p   s e v e r a l  
d i f f e r e n t   s y s t e m s   a re   in  u s e .   A  f i r s t   s y s t e m   c o n s i s t s  
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of  a r r a n g i n g   in  t h e   w a s h i n g   w a t e r   a  number   of  s e n s o r s  

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

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

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

5  m e a s u r e m e n t   i t   is  p o s s i b l e   to  d e d u c e   t h e   a m o u n t   o f  

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

t h o u g h   r e l i a b l e ,   has  h o w e v e r   some  d i s a d v a n t a g e s ,   due  on  

one  s i d e   to  t he   c o m p l e x i t y   of  t h e   i n s t a l l a t i o n   of  s u c h  

a  s y s t e m   and  on  t h e   o t h e r   s i d e   to  t he   c o n t i n u a l   a n d  

10  n e c e s s a r y   i m m e r s i o n   of  t h e   s e n s o r s   in  t h e   w a s h i n g  

s o l u t i o n .   I n d e e d ,   t h e s e   s e n s o r s   e a s i l y   become  s o i l e d ,  

and  t h e r e f o r e   r e q u i r e   f r e q u e n t   c l e a n i n g .   Th i s   s o l u t i o n ,  

t h e r e f o r e ,   is  d i s a d v a n t a g e o u s   due  to  t h e   h i g h   c o s t s  

r e l a t e d   to  t h e   need   to   f r e q u e n t l y   p e r f o r m   t h e  

15  m a i n t e n a n c e   of  t h e   s e n s o r s   and  to   t he   work  r e q u i r e d   f o r  

t h i s   p u r p o s e .  

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

d e t e r g e n t   as  soon  as  t h e   w a t e r   is  f e e d e d ,   c o n t i n u i n g  

f e e d i n g   f o r   a  p r e s e t   t i m e ,   i n d e p e n d e n t   f rom  t he   s i n g l e  

20  c y c l e s ,   by  means  of  an  e l e c t r i c   c o n n e c t i o n   w i t h   t h e  

r i n s e   e l e c t r i c   v a l v e .  

Such  a  s o l u t i o n   is  d i s a d v a n t a g e o u s   s i n c e   t h e  

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

of  a  s p e c i a l i z e d   e l e c t r i c a l   t e c h n i c i a n   and  t h e  

25  e l e c t r i c a l   c o n n e c t i o n   w i t h   t h e   e l e c t r i c   v a l v e   is   m a d e  

t r o u b l e s o m e   by  t h e   f a c t   t h a t   t h e   s u p p l y   v o l t a g e   of  t h e  

e l e c t r i c   v a l v e   is  no t   e q u a l   f o r   a l l   c u r r e n t l y   a v a i l a b l e  

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

p r e s e n t l y   u sed   to   w h i c h   t h e   m e t e r i n g   s y s t e m   m u s t  

30  a d a p t .  



0 2 1 8 9 0 8  

-  3  -  

F i n a l l y ,   m e t e r i n g   can  be  p e r f o r m e d   m a n u a l l y  
w i t h o u t   the   h e l p   of  m e t e r i n g   u n i t s ,   and  is  p e r f o r m e d   by 
t h e   u s e r ,   who  p o u r s   in  t he   t a n k   an  a m o u n t   of  d e t e r g e n t  
e v e r y   t ime   he  deems  t h i s   is  n e c e s s a r y .  

5  T h e r e f o r e ,   t he   aim  of  t he   p r e s e n t   i n v e n t i o n  
c o n s i s t s   of  p r o v i d i n g   a  d e v i c e   f o r   a d j u s t i n g   t h e  
m e t e r i n g   of  d e t e r g e n t ,   p a r t i c u l a r l y   f o r   d i s h w a s h e r s   o f  
t h e   i n d u s t r i a l   t y p e ,   which   s o l v e s   the  above   d e s c r i b e d  
d i s a d v a n t a g e s ,   and  in  p a r t i c u l a r   e n s u r e s   m e t e r i n g   o f  

10  a m o u n t s   c o r r e l a t e d   w i th   the   e x i s t i n g   n e e d s ,   s i m p l i f y i n g  
as  much  as  p o s s i b l e   the   i n s t a l l a t i o n   in  o r d e r   to  a l l o w  
the   l a t t e r   to   be  p e r f o r m e d   a l s o   by  an  e l e c t r i c a l l y  
u n s k i l l e d   p e r s o n .  

W i t h i n   t he   s c o p e   of  t h i s   a im,   a  p a r t i c u l a r   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   is  to  p r o v i d e   a  d e v i c e   f o r  
a d j u s t i n g   t he   m e t e r i n g   of  d e t e r g e n t   of  t h e   t y p e  
d e s c r i b e d ,   c a p a b l e   of  o p e r a t i n g   in  a  r e l i a b l e   m a n n e r ,  
w i t h o u t   r e q u i r i n g   f r e q u e n t   m a i n t e n a n c e   of  s e c t i o n s   o r  
c o m p o n e n t s   of  the   d e v i c e   i t s e l f .  

20  A n o t h e r   o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   is  t o  
p r o v i d e   an  a d j u s t m e n t   d e v i c e   as  i n d i c a t e d   wh ich   d o e s  
not   have   e x c e s s i v e   m a n u f a c t u r i n g   and  i n s t a l l a t i o n  
c o s t s ,   so  as  to  a l l o w   i t s   use  in  d i s h w a s h e r s   of  e v e r y  
k ind   w i t h o u t   h a v i n g   to  p e r f o r m   e l e c t r i c a l   c o n n e c t i o n s  

2^  on  the  l a t t e r .  

Not  l e a s t   o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   is  t o  
p r o v i d e   a  d e v i c e   f o r   a d j u s t i n g   t h e   m e t e r i n g   o f  
d e t e r g e n t   of  t h e   t y p e   i n d i c a t e d ,   wh ich   does   n o t  
i n t e r f e r e   w i th   the   o t h e r   c o m p o n e n t s   and  e l e m e n t s   of  t h e  

30  d i s h w a s h e r ,   c o m p r o m i s i n g   t h e i r   o p e r a t i o n .  
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The  aim  d e s c r i b e d ,   t h e   o b j e c t s   r e f e r r e d   to  a n d  

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

a c h i e v e d   by  a  d e v i c e   f o r   a d j u s t i n g   the   m e t e r i n g   o f  

l i q u i d   a n d / o r   p o w d e r   d e t e r g e n t ,   in  p a r t i c u l a r   f o r  

5  d i s h w a s h e r s ,   of  t he   t y p e   d e f i n e d   in  t he   a p p e n d e d  

c l a i m   1  . 

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

a p p a r e n t   f rom  the   d e s c r i p t i o n   of  a  p r e f e r r e d ,   bu t   n o t  

e x c l u s i v e ,   e m b o d i m e n t ,   i l l u s t r a t e d   by  way  of  e x a m p l e  

1O  o n l y   in  the   a c c o m p a n y i n g   d r a w i n g s ,   w h e r e :  

F i g .   1  is  a  s c h e m a t i c   o v e r a l l   d i a g r a m   of  t h e  

d e v i c e   a c c o r d i n g   to  t he   i n v e n t i o n ;   a n d  

F i g s .   2a  and  2b  i l l u s t r a t e   t h e   d e t a i l e d   e l e c t r i c a l  

d i a g r a m   of  the   d e v i c e   a c c o r d i n g   t o   F i g . 1 .  

15  F i g .   1  shows  a  s c h e m a t i c   e x p l a n a t o r y   d i a g r a m   i n  

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

d i s h w a s h e r ,   in  wh ich   in  a  f i r s t   p h a s e   the   d i s h e s   a r e  

t r e a t e d   w i th   w a t e r   mixed   w i t h   d e t e r g e n t   and  in  a  s e c o n d  

p h a s e   t he   d i s h e s   a re   t r e a t e d   w i t h   w a t e r   mixed  w i t h   a 

20  s h i n i n g   a g e n t .   With  r e f e r e n c e   t h e r e f o r e   to   F ig .   1.  t h e  

d e v i c e   has  been  i n d i c a t e d   g e n e r a l l y   w i t h   the   r e f e r e n c e  

n u m e r a l   1.  The  d e v i c e   1  c o m p r i s e s   a  p a i r   of  s e n s o r s ,  

r e s p e c t i v e l y   2  and  4,  i n t e n d e d   to  d e t e c t   the   i n f l o w   o f  

t h e   w a s h i n g   and  r i n s i n g   w a t e r ,   and  to   be  

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

v a l v e s .   The  c o r r e c t   p o s i t i o n i n g   of  t he   s e n s o r   i s  

i n d i c a t e d   by  the   i m p u l s i v e   l i g h t i n g   of  a  LED  w a r n i n g  

l i g h t .  

in  p a r t i c u l a r ,   t h e   s e n s o r   2  f o r   d e t e c t i n g   t h e  

30  w a s h i n g   w a t e r   is  a s s o c i a t e d   w i t h   t he   e l e c t r i c   v a l v e   3 
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a r r a n g e d   on  t h e   w a t e r   l i n e   f o r   f i l l i n g   t h e   t a n k ,   w h i l e  
t he   s e n s o r   4  is  a s s o c i a t e d   w i th   t he   e l e c t r i c   v a l v e   5 
f o r   s u p p l y i n g   t h e   r i n s e   w a t e r ,   w h i c h   v a l v e   is  a l s o  

a r r a n g e d   on  t h e   w a t e r   l i n e .   The  s e n s o r   2  is  c o n n e c t e d  
5  to  a  t i m i n g   d e v i c e   9,  w i t h   i n t e r p o s e d   an  OR  g a t e   8 

wh ich   a l s o   r e c e i v e s   t h e   s i g n a l   s u p p l i e d   by  a  m a n u a l  
p u s h - b u t t o n   7.  The  t i m i n g   d e v i c e   9  i n c l u d e s   a 
p o t e n t i o m e t e r   10,  w h i c h   can  be  o p e r a t e d   f rom  t h e  
o u t s i d e ,   so  as  to  a l l o w   v a r i a t i o n   of  t h e   d e t e r g e n t   f e e d  

10  t i m e .   To  t h i s   e n d ,   t he   d e v i c e   9  g e n e r a t e s   an  e l e c t r i c a l  
s i g n a l   wh ich   is  s u p p l i e d   to  a  d e v i c e   11  f o r  
c o n t r o l l i n g   the   d e t e r g e n t   f e e d   pump  12.  Th i s   d e v i c e   11 
is  d i v i d e d   i n t o   two  s e c t i o n s ,   i . e .   a  s e c t i o n   16  f o r  
maximum  d e t e r g e n t   f e e d   and  a  s e c t i o n   15  f o r   a d j u s t i n g  
the   f l o w - r a t e   of  t h e   d e t e r g e n t   as  r e q u i r e d .   T h i s   l a s t  
s e c t i o n   15  is  c o n t r o l l e d   by  the   s e n s o r   4  w h i c h   a l s o  
c o n t r o l s   an  o p e r a t i n g   s w i t c h   13  f o r   o p e r a t i n g   a  s h i n i n g  
a g e n t   f e e d   pump  14,  so  as  to  a l l o w   f e e d i n g   of  t h e  
s h i n i n g   a g e n t   o n l y   d u r i n g   t he   t i m e   in  wh ich   t h e   r i n s e  

20  w a t e r   i n f l o w s .  

The  d e v i c e   a c c o r d i n g   to  F i g .   1  o p e r a t e s   as  f o l l o w s .  
I n i t i a l l y ,   w i t h   t h e   f i r s t   w a s h i n g   of  t h e   d a y ,  
f e e d i n g   of  d e t e r g e n t   i n t o   t h e   w a s h i n g   w a t e r   i s  
p e r f o r m e d ,   e i t h e r   m a n u a l l y ,   by  means  of  the   b u t t o n   7 ,  

25  or  a u t o m a t i c a l l y   by  means   of  t he   s e n s o r   2  a s s o c i a t e d  
w i t h   t he   e l e c t r i c   v a l v e   3  which   a l l o w s   d i r e c t   f e e d i n g  
of  w a t e r   i n t o   t h e   t a n k .   In  t h i s   c a s e   t he   a m o u n t   o f  
d e t e r g e n t   fed  is  i n d e p e n d e n t   from  t he   f l o w   of  w a t e r ,  
but   d e p e n d s   upon  a  f i x e d   t i m e ,   wh ich   is  a d j u s t a b l e   by 

30  means  of  t he   p o t e n t i o m e t e r   10.  In  t h i s   c a s e   d e t e r g e n t  
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f e e d i n g   o c c u r s   a t   maximum  f r e q u e n c y   or  f l o w - r a t e ,  

s i n c e   i t   is  n e c e s s a r y   to  s u p p l y   d e t e r g e n t   f rom  s c r a t c h .  

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

s e n s o r   4  is  o p e r a t i v e ,   w h i c h ,   when  i t   d e t e c t s   t h e  

5  s u p p l y   of  r i n s e   w a t e r   in  t h e   r e s p e c t i v e   s t a t i o n ,  

c o n t r o l s   c o m p e n s a t i o n   of  t h e   d e t e r g e n t   used   up  in  t h e  

w a s h i n g   t a n k   and  s i m u l t a n e o u s l y   f e e d i n g   of  s h i n i n g  

a g e n t   in  t h e   r i n s e   z o n e .   I t   s h o u l d   be  n o t e d   t h a t   t h e  

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

10  w a t e r   fed   f o r   r i n s i n g ,   s i n c e   t he   more  d e t e r g e n t   i s  

t a k e n   away  by  t he   d i s h e s   wh ich   pa s s   f rom  t he   w a s h i n g  

s t a t i o n   to  t h e   r i n s i n g   o n e ,   t h e   more  d e t e r g e n t   is  t o  

be  added   f o r   c o m p e n s a t i o n   in  t h e   w a s h i n g   s t a t i o n   a n d  

t h e   more  w a t e r   is  r e q u i r e d   f o r   r i n s i n g   the   p l a t e s .   I n  

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

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

m e t e r e d   to  t h e   i n f l o w   of  w a t e r ,   e l i m i n a t i n g   t h e   need   t o  

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

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

20  m a i n t e n a n c e   r e l a t e d   t h e r e t o .   F u r t h e r m o r e ,   t he   s o l u t i o n  

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

of  t he   s h i n i n g   a g e n t ,   c o r r e l a t i n g   the   l a t t e r   as  we l l   t o  

t h e   amount   of  w a t e r   f e d .  

To  p r o v i d e   t he   s e n s o r s   wh ich   d e t e c t   t he   i n f l o w   o f  

25  w a t e r ,   f o r   w a s h i n g   or  r i n s i n g ,   r e e d s   a re   a p p r o p r i a t e l y  

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

g e n e r a t e d   by  t h e   e l e c t r i c   v a l v e s ,   and  w h i c h   a r e  

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

H o w e v e r ,   due  to  t he   h igh   s e n s i t i v i t y   of  t h e s e   s w i t c h e s ,  

30  t h e y   t e n d   to  v i b r a t e ,   o p e n i n g   and  c l o s i n g ,   w i t h   t h e  
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f r e q u e n c y   of  t h e   power   s u p p l y   v o l t a g e   of  t h e   e l e c t r i c  
v a l v e s   t h e m s e l v e s ,   which   a re   c o n t r o l l e d   by  t h e   m a i n s  
v o l t a g e .   T h e r e f o r e ,   to  a v o i d   an  e a r l y   b r e a k a g e   of  t h e s e  
r e e d s   ( w h i c h   d e p e n d s   on  the   number   of  s w i t c h i n g s   of  t h e  

5  same)  i t   is  n e c e s s a r y   to  p r o v i d e   a  h o l d i n g   c i r c u i t  
wh ich   g e n e r a t e s   a  m a g n e t i c   f i e l d   g r e a t e r   t h a n   t h e   o n e  
g e n e r a t e d   by  t h e   e l e c t r i c   v a l v e ,   so  as  to  keep   t h e   r e e d  
c l o s e d .   F u r t h e r m o r e ,   to  a l l o w   o p e n i n g   of  t h e   r e e d   a t  

^   
t he   end  of  t h e   w a t e r   f e e d ,   a  c i r c u i t   is  t h e r e f o r e  
p r o v i d e d   w h i c h   c y c l i c a l l y   d i s c o n n e c t s   t h e   h o l d i n g  
c i r c u i t ,   so  t h a t   t h e   a s s o c i a t e d   r e e d   has  t h e  
p o s s i b i l i t y   of  o p e n i n g   in  c a s e   of  l a c k   of  t he   m a g n e t i c  
s i g n a l   g e n e r a t e d   by  t h e   e l e c t r i c   v a l v e s ,   t h u s  
i n d i c a t i n g   t h e   end  of  t he   w a t e r   f e e d ,   and  t h e r e f o r e  

15  a l s o   of  t h e   d e t e r g e n t   and  of  t h e   s h i n i n g   a g e n t .  
A  c i r c u i t a l   s o l u t i o n   f o r   i m p l e m e n t i n g   t h e   h o l d i n g  

c i r c u i t   and  t h e   r e l a t e d   d i s c o n n e c t i o n   d e v i c e   f o r  
c o n t r o l l i n g   t he   s t a t e   of  the   e l e c t r i c   v a l v e   is  s h o w n  
in  F i g s .   2a  and  2b.  which   a l s o   i l l u s t r a t e   a  c i r c u i t a l  

20  s o l u t i o n   r e l a t e d   to  t he   e n t i r e   d e v i c e .  

With  r e f e r e n c e   to  t h e s e   f i g u r e s ,   t h e   d e v i c e  
a c c o r d i n g   to  t he   i n v e n t i o n   can  be  t h o u g h t   of  as  b e i n g  
c o m p o s e d   of  a  p l u r a l i t y   of  s u b - u n i t s   or  s e c t i o n s   2 0 - 2 6  
each   s u i t a b l e   f o r   p e r f o r m i n g   a  s p e c i f i c   t a s k .   I n  

25  p a r t i c u l a r ,   in  F i g .   2a  a  u n i t   20  is  s h o w n ,   w h i c h  
o p e r a t e s   as  an  o s c i l l a t o r   and  is  s u i t a b l e   f o r  
g e n e r a t i n g   t h e   c o n t r o l   i m p u l s e s   f o r   t he   pump  and  f o r  
d i s c o n n e c t i n g   t h e   h o l d i n g   c i r c u i t s   f o r   t h e   s e n s o r s ,  
i n d i c a t e d   w i t h   t he   same  r e f e r e n c e   n u m e r a l s   of  F i g .   1 .  

30  The  d e v i c e   f u r t h e r m o r e   c o m p r i s e s   a  t i m e r   s e c t i o n   21.   a 
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s e c t i o n   22  c o n n e c t e d   to  t h e   s e n s o r   2,  a  s e c t i o n   2 3  

c o n n e c t e d   to  t he   s e n s o r   4,  a  memory  s e c t i o n   24  

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

w a t e r   of  t he   f i r s t   c y c l e   of  t h e   day  and  t h e   s u b s e q u e n t  

5  o n e s ,   and  t h e   s e c t i o n   25  f o r   p r e - d r i v i n g   t h e   p u m p .  

F u r t h e r m o r e ,   F i g .   2b  shows  t h e   o u t p u t   s e c t i o n   2 6 ,  

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

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

l e v e l   s e n s o r s .  

1O  m  d e t a i l ,   t he   s e c t i o n   20  c o m p r i s e s   an  o s c i l l a t o r ,  

i n d i c a t e d   in  i t s   e n t i r e t y   a t   30,   i m p l e m e n t e d   t h r o u g h  

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

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

v a r i e d   by  means  of  t h e   p o t e n t i o m e t e r   33,   t h r o u g h   a 

15  p a i r   of  s w i t c h e s   31  and  32.   T h e s e   s w i t c h e s   o p e r a t e  

a l t e r n a t e l y   so  as  to  c o n n e c t   t h e   two  i n p u t s   i n d i c a t e d  

w i t h   x  in  t he   p r e s e n c e   of  a  c o n t r o l   s i g n a l   on  t he   i n p u t  

c.  In  p a r t i c u l a r ,   t h e   s w i t c h   32  is  c l o s e d   at  t h e   f i r s t  

l o a d i n g   of  w a s h i n g   w a t e r   of  t h e   d a y ,   due  to   t h e  

20  r e c e p t i o n   of  an  a d e q u a t e   s i g n a l   on  t h e   l i n e   4 8  

o r i g i n a t i n g   from  t h e   memory  s e c t i o n   24.   P r a c t i c a l l y ,  

when  t h e   two  i n p u t s   x-x  a re   r e c i p r o c a l l y   c o n n e c t e d ,  

t h e   p o t e n t i o m e t e r   33  is  b y p a s s e d ,   t h u s   o b t a i n i n g  

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

25  m e t e r i n g   of  d e t e r g e n t   f o r   t he   f i r s t   w a s h i n g   of  t he   d a y ,  

when  t h e   e n t i r e   amount   of  d e t e r g e n t   mus t   be  fed   to  t h e  

w a s h i n g   w a t e r .   In  t h i s   c a s e   t he   s w i t c h   31  is  o p e n .  

C o n v e r s e l y ,   in  t he   s u b s e q u e n t   w a s h i n g   c y c l e s   t h e   s w i t c h  

32  is  o p e n e d   and  on  the   c  i n p u t   of  t h e   s w i t c h   31  a 

30  s u i t a b l e   s i g n a l   is  s e n t   w h i c h   a l l o w s   f o r   t h e  
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c o n n e c t i o n   of  t he   two  x  i n p u t s   of  31,  wh ich   t h u s  
i n s e r t s   in  t h e   c i r c u i t   t h e   p o t e n t i o m e t e r   33  f o r  
a d j u s t i n g   the   d u r a t i o n   of  t h e   i m p u l s e s .   The  a c t u a t i o n  
of  t he   s w i t c h   31  o c c u r s   t h r o u g h   the  l i n e   90  by  t h e  

5  memory  s e c t i o n   24,  wh ich   s e n d s   on  t h i s   l i n e   a l s o   t h e  
r e s e t   s i g n a l   f o r   the  t i m i n g   s e c t i o n   21  .  The  l a t t e r  
e s s e n t i a l l y   c o m p o s e d   of  an  i n t e g r a t e d   c i r c u i t   34,  t h e  
c o u n t i n g   t ime   of  which   d e p e n d s   on  the   a d j u s t m e n t   of  a 
p o t e n t i o m e t e r   35,  wh ich   can  be  c o n t r o l l e d   f rom  t h e  

10  o u t s i d e .  

As  has  a l r e a d y   been  d e s c r i b e d ,   each   s e n s o r   i s  
c o m p o s e d   of  a  r e e d   s w i t c h   a s s o c i a t e d   w i t h   a  h o l d i n g  
c i r c u i t .   The  s e n s o r   2  c o m p r i s e s   t h e r e f o r e   the   r e e d   3 6 ,  
a r o u n d   which  a  c o i l   37  is  wound  ( a l t h o u g h ,   f o r   c l a r i t y  

15  s a k e ,   t he   r e ed   36  has  been   shown  as  e x t e n d i n g   n e a r   t h e  
c o i l   3 7 ) ,   which   c o i l   is  s u i t a b l e   f o r   g e n e r a t i n g   a 
h o l d i n g   m a g n e t i c   f i e l d   when  it   is  a p p r o p r i a t e l y   f e d .  
I n d e e d ,   one  t e r m i n a l   of  the   r e e d   36  is  c o n n e c t e d   to  t h e  
p o s i t i v e   power   s u p p l y   w h i c h ,   due  to  c l o s u r e   of  the   r e e d  

20  36,   is  s u p p l i e d   at   t he   NAND  g a t e   38  w h i c h ,   i f   a 
p o s i t i v e   i m p u l s e   is  p r e s e n t   on  the   l i n e   53  at  t h e  
o u t p u t   of  the  o s c i l l a t o r   20 ,   a c t u a t e s   an  i n v e r t e r   39 
which   in  t u r n   d r i v e s   an  a m p l i f i e r   s t a g e   40  c o n n e c t e d  
wi th   the  c o i l   37.   In  t h i s   way,   f e e d i n g   of  the  c o i l   i s  

25  o b t a i n e d ,   which   g e n e r a t e s   t he   h o l d i n g   m a g n e t i c  
f i e l d ,   and  t h e r e f o r e   t h e   p e r s i s t i n g   of  t he   c l o s e d  
c o n d i t i o n   of  t he   r e e d   36.  The  w a t e r   i n f l o w   d e t e c t i o n  
s i g n a l   t h u s   g e n e r a t e d   by  the   r e e d   36  is  t h u s   s e n t   t o  
a  p a i r   of  i n v e r t e r s   42  and  43  and  t h e n ,   t h r o u g h   t h e  

30  t r a n s i s t o r   44  and  the  l i n e   45,   to  the  memory  s t a g e   2 4 .  
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I t   s h o u l d   be  n o t e d   t h a t   t h e   l i n e   45  a l s o   r e c e i v e s   t h e  

s i g n a l   g e n e r a t e d   by  c l o s u r e   of  t h e   p u s h - b u t t o n   7 ,  

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

The  l i n e   45  is  c o n n e c t e d   to   an  i n p u t   of  t h e  

5  memory  f l i p - f l o p   46  wh ich   m e m o r i z e s   t h e   s t a t e   o f  

f i r s t   w a s h i n g   w a t e r   m e t e r i n g ,   g e n e r a t i n g   a  s u i t a b l e  

s i g n a l   on  t h e   o u t p u t   48  which   c o n t r o l s   t h e   s w i t c h   3 2 ,  

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

o s c i l l a t o r   20  and  s i m u l t a n e o u s l y   a c t u a t i n g   a  s i m i l a r  

10  s w i t c h   61  in  t h e   p r e - d r i v i n g   s t a g e   25.   S i m u l t a n e o u s l y  

t h e   o u t p u t   49  of  t h e   f l i p - f l o p   46  w i l l   a s s u m e   a n  

i n v e r t e d   s t a t e   w h i c h ,   t h r o u g h   t he   l i n e   90,   e x c l u d e s  

t h e   s w i t c h   31  and  a c t i v a t e s   t he   c o u n t e r   34.   At  t h e   e n d  

of  t h e   t i m e   p e r i o d   p r o g r a m e d   by  means   of  t h e  

15  p o t e n t i o m e t e r   35,   t h e   same  w i l l   send   a  s u i t a b l e   s i g n a l  

on  t h e   l i n e   57  w h i c h ,   t h r o u g h   t he   i n v e r t e r   58 ,   w i l l   b e  

s u p p l i e d   to  t h e   i n p u t   47  of  t h e   f l i p - f l o p   46,   t h u s  

c a u s i n g   i t s   s w i t c h i n g .   C o n s e q u e n t l y   t he   s w i t c h   32  a n d  

t h e   s w i t c h   61  w i l l   be  d i s a b l e d ,   w h i l e   t h e   s w i t c h   31  i s  

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

33  in  t he   c i r c u i t ,   as  we l l   as  t h e   s w i t c h   60  in  t h e  

p r e - d r i v i n g   s e c t i o n   25.   In  t h i s   way  t h e   d e v i c e   i s  

p r e s e t   f o r   t h e   i n t e r v e n t i o n   of  t h e   s e n s o r   4,  f o r  

c o m p e n s a t i n g   the   d e t e r g e n t   in  t he   w a s h i n g   zone  and  t h e  

25  s h i n i n g   a g e n t   f e e d   in  t h e   r i n s i n g   z o n e .  

The  s e c t i o n   23,   r e l a t e d   to   t h e   s e n s o r   4,  i s  

p r o v i d e d   s i m i l a r l y   to   t he   s e c t i o n   22  r e l a t e d   to  t h e  

s e n s o r   2.  In  p a r t i c u l a r ,   t he   s e n s o r   4  is  a l s o   c o m p o s e d  

of  a  r e e d   s w i t c h   50  wound  by  a  c o i l   51  and  c o n n e c t e d  

30  w i t h   one  t e r m i n a l   to  t he   p o s i t i v e   power   s u p p l y .   A g a i n ,  
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t h e   c o i l   51  has  been   shown  as  e x t e n d i n g   n e a r   t h e   r e e d  
50.   The  r e e d   50  is  f u r t h e r m o r e   c o n n e c t e d   at  t h e   o t h e r  
t e r m i n a l   w i t h   an  i n p u t   of  a  NAND  g a t e   52  w h i c h ,   as  a 
c o n s e q u e n c e   of  r e c e i v i n g   a  p o s i t i v e   i m p u l s e   on  t he   l i n e  

5  53  f rom  t h e   g e n e r a t o r   20,  s e n d s   a  s u i t a b l e   c o n t r o l  
s i g n a l   to  t he   i n v e r t e r   54  w h i c h   d r i v e s   t h e   D a r l i n g t o n  
55,  t h u s   a l l o w i n g   f o r   t h e   c l o s i n g   of  t h e   s u p p l y  
c i r c u i t   f o r   t h e   c o i l   51  and  t h e r e f o r e   h o l d i n g   of  t h e  
r e e d   5 0 .  

10  In  t h i s   way '   as  in  t he   p r e c e d i n g   c a s e ,   t he   r e e d   50  
can  be  h e l d   c l o s e d   in  a  r e l i a b l e   m a n n e r .   H o w e v e r ,   t o  
a l l o w   t he   o c c a s i o n a l   d i s c o n n e c t i o n   of  t he   c o i l   51  a n d  
to  c h e c k   t he   s t a t e   of  t he   w a t e r   i n f l o w ,   t h e   o u t p u t  
s i g n a l   to  t h e   g e n e r a t o r   20  is  f e d   to  t h e   h o l d i n g  
c i r c u i t s   t h r o u g h   the   l i n e   53.   T h e r e f o r e ,   when  on  t h i s  
l i n e   a  low  s i g n a l   a p p e a r s ,   NAND  52  s w i t c h e s   i n  
the   h igh   s t a t e ,   and  t h e r e f o r e   t h e   c o i l   s u p p l y   c i r c u i t  
o p e n s .   C o n s e q u e n t l y   t he   r e e d   50  is  no  l o n g e r   s u b j e c t   t o  
t h e   m a g n e t i c   f i e l d   g e n e r a t e d   by  t h e   c o i l   and ,   in  c a s e  

20  the   e x c i t a t i o n   of  the   e l e c t r i c   v a l v e   5  a s s o c i a t e d   w i t h  
the   r i n s e   w a t e r   f e ed   is  e n d e d ,   t he   r e e d   50  o p e n s ,   w i t h  
t h e   c o n s e q u e n t   g e n e r a t i o n   on  t he   1  ine  56  of  a  pump 
d e a c t i v a t i o n   s i g n a l .   As  a  c o n s e q u e n c e   the   s w i t c h   6 0  
which   is  c l o s e d   by  t he   s i g n a l   g e n e r a t e d   by  t h e   m e m o r y  
s t a g e   24,  s e n d s   on  the   i n p u t   of  t h e   NAND  63  a  s i g n a l  
which   c o r r e s p o n d s   to  t he   f e e d i n g   or  n o t - f e e d i n g   s t a t u s  
of  the   w a t e r .   C o n s e q u e n t l y ,   t he   o u t p u t   of  the   g a t e   63 
s u p p l i e s   a  s i g n a l   the   p o l a r i t y   of  wh ich   a c t u a t e s   or  n o t  

^   
f e e d i n g   of  t he   d e t e r g e n t   m e t e r i n g   pump,  as  w i l l   b e  
e x p l a i n e d   h e r e i n a f t e r ,   i t   s h o u l d   be  n o t e d   t h a t   t h e  

2 0  



0 2 1 8 9 0 8  

-  12  -  

g a t e   63  a l l o w s   c o n t r o l   of  t h e   d e t e r g e n t   pump  a c c o r d i n g  

to  t h e   i m p u l s e s   g e n e r a t e d   by  t h e   g e n e r a t o r   20  and  a s  

s u p p l i e d   on  t h e   i n p u t   91  a c c o r d i n g   to  t h e   e n a b l i n g  

s i g n a l   s u p p l i e d   f rom  t h e   s w i t c h   60  or  f r o m  

5  t h e   s w i t c h   61,   d e p e n d i n g   on  t h e   o p e r a t i n g   s t a t u s   of  t h e  

m a c h i n e .   T h e s e   i m p u l s e s   a re   t h e n   s e n t   to  t h e   t r a n s i s t o r  

64  and  t h e n   f ed   to  t he   LED  65  ( s e e   F i g .   2b)  w h i c h  

c o o p e r a t e s   w i t h   a  p h o t o t r a n s i s t o r   66 .   D u r i n g   t h e  

n e g a t i v e   i m p u l s e s   of  t h e   s i g n a l   f ed   to   t h e  

10  p h o t o t r a n s i s t o r   66,  t he   l a t t e r   g e n e r a t e s   an  i g n i t i o n  

s i g n a l   f o r   t he   g a t e   e l e c t r o d e   67  of  an  SCR  68  s u i t a b l e  

f o r   p a s s i n g   t h e   s u p p l y   v o l t a g e   ( f e d   on  t h e   t e r m i n a l s  

69  and  70)  to  t h e   o u t p u t   78  w h i c h   l e a d s   to   t h e  

d e t e r g e n t   m e t e r i n g   pump.  For  t h i s   p u r p o s e ,   t h e   A . C .  

15  v o l t a g e   is  r e c t i f i e d   t h r o u g h   t h e   d i o d e   b r i d g e   76  a n d  

s e n t   in  o u t p u t   t h r o u g h   the   SCR  68.   The  A.C.  v o l t a g e   i s  

a l s o   s u p p l i e d   to  t he   t r a n s f o r m e r   71,  a  s e c o n d a r y   73  o f  

wh ich   is  c o n n e c t e d   wi th   the   s u p p l y   s e c t i o n ,   f e e d i n g   t h e  

e n t i r e   d e v i c e ,   and  a n o t h e r   s e c o n d a r y   74  of  wh ich   i s  

20  c o n n e c t e d   to   a  f i l t e r   c i r c u i t   75  and  f ed   to   t h e  

t r a n s i s t o r   92  f o r   d r i v i n g   the   SCR  6 8 .  

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

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

c o m p o s e d   of  a  l e v e l   s e n s o r   c o m p r i s i n g   a  r e e d   8 0 ,  

25  s u i t a b l y   c o n n e c t e d   to  the   p o s i t i v e   power   f e e d   t h r o u g h   a 

r e l a t e d   r e s i s t o r   81  and  a s s o c i a t e d   w i t h   a  s y s t e m   a b l e  

to  ho ld   t h e   r e e d   80  in  the   c l o s e d   s t a t e   in  p r e s e n c e   o f  

a  s u f f i c i e n t   amount   of  d e t e r g e n t .   In  p a r t i c u l a r ,   w h e n  

t h e   a m o u n t   of  d e t e r g e n t   is  s m a l l e r   t h a n   a  p r e s e t   l e v e l ,  

30  t h e   r e e d   80  o p e n s   and  the   LED  65  is  f e d .   The  p o s i t i v e  
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s i g n a l   s u p p l i e d   by  t h i s   r e e d   t h e n   d i s a b l e s   t he   d r i v i n g  
s t a g e   of  t he   d e t e r g e n t   pump,  p r e v e n t i n g   i t s   o p e r a t i o n  
in  s i t u a t i o n s   of  l a c k   of  d e t e r g e n t .   T h i s   c o n d i t i o n   i s  
i n d i c a t e d   by  means  of  t h e   LED  79,   a r r a n g e d   so  as  t o  

5  be  v i s i b l e   f rom  t h e   o u t s i d e .  

The  c i r c u i t   of  F i g .   2b  is  c o m p l e t e d   by  the   c o n t r o l  
s t a g e   of  t h e   s h i n i n g   a g e n t   pump.  Th i s   s t a g e  
s u b s t a n t i a l l y   c o m p r i s e s   a  r e l a y   84  a r r a n g e d   i n  
p a r a l l e l   to  t he   c o i l   51  of  t h e   s e n s o r   4.  T h u s ,   w h e n  

10  t he   r e e d   50  c l o s e s ,   t h e   r e l a y   84  is  f ed   a n d  

c o n s e q u e n t l y   t h e   c o n t a c t   86  s w i t c h e s   f rom  the   i n a c t i v e  

p o s i t i o n   at   88  to  t h e   p o s i t i o n   of  c o n t a c t   w i t h   t h e  
t e r m i n a l   87,   and  t h e r e f o r e   t he   A.C.  v o l t a g e   t a k e n   f r o m  
the   t e r m i n a l   70  is  fed   t o w a r d s   t he   o u t p u t   t e r m i n a l   8 9 ,  

15  and  the   r e l a t e d   s h i n i n g   a g e n t   pump  is  fed   p o w e r .   As  a 
r e s u l t ,   as  a  c o n s e q u e n c e   of  t h e   d e t e c t i o n   of  t h e  
m e t e r i n g   of  t he   r i n s i n g   w a t e r ,   t h e   s h i n i n g   a g e n t   pump 
is  a l s o   fed  power   s i m u l t a n e o u s l y ,   which   pump  m e t e r s   t h e  
s h i n i n g   a g e n t   in  t h e   a p p r o p r i a t e   z o n e ;   i t   s h o u l d   b e  

20  n o t e d   t h a t   t he   p o s s i b l e   o p e n i n g s   of  t h e   r e l a y   5 0 ,  
c a u s e d   by  t h e   t e m p o r a r y   d i s a b l i n g   of  t he   h o l d i n g  
c i r c u i t   f o r   c o n t r o l l i n g   t h e   w a t e r   m e t e r i n g ,   a r e  
f i l t e r e d   ou t   t h r o u g h   the   h o l d i n g   c a p a c i t o r   87  w h i c h  
k e e p s   the   r e l a y   84  e x c i t e d   u n t i l   the   r e l a y   50  f i n a l l y  
o p e n s   at  the   end  of  t he   w a t e r   f e e d .  

As  can  be  n o t e d   f rom  the   p r e c e d i n g   d e s c r i p t i o n ,  
t he   i n v e n t i o n   f u l l y   a c h i e v e s   t he   aims  p r o p o s e d .   I n d e e d ,  
a  d e v i c e   has  been  p r o v i d e d   which   a l l o w s   to  c o n t r o l   in  a 
r e l i a b l e   m a n n e r   t h e   f e e d   of  d e t e r g e n t   in  d i s h w a s h e r s  

30  and  t h e   l i k e -   I n d e e d ,   t he   d e v i c e   a c c o r d i n g   to  t h e  
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I n v e n t i o n   c o r r e l a t e s   t h e   a m o u n t   of  d e t e r g e n t   to   b e  

m e t e r e d   w i t h   t he   amoun t   of  w a t e r   s u p p l i e d ,   w i t h o u t  

r e q u i r i n g   t h e   use  of  e l e m e n t s   i m m e r s e d   in  t h e   w a t e r  

i t s e l f   and  t h e r e f o r e   s u b j e c t   to  m a i n t e n a n c e .  

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

s h i n i n g   a g e n t   as  a  c o n s e q u e n c e   of  t h e   d e t e c t i o n   of  t h e  

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

c o n t r o l l i n g   w a t e r   m e t e r i n g   is  p a r t i c u l a r l y   r e l i a b l e ,  

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

and  p r o d u c t i v e l y   s i m p l e   s o l u t i o n .  

The  use  of  r e e d s   f o r   t h i s   p u r p o s e   is  e x t r e m e l y  

a d v a n t a g e o u s   due  to  t he   s i m p l i c i t y   of  t h e s e   e l e m e n t s  

and  to  t h e i r   s i m p l e   u s e .  

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

s w i t c h i n g   of  t h e s e   s w i t c h   e l e m e n t s   due  to  t h e   m a i n s  

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

l o n g l a s t i n g   o p e r a t i v e   l i f e s p a n ,   w h i c h   does   no t   r e q u i r e  

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

r e p l a c e m e n t   of  the   s e n s o r s   t h e m s e l v e s .  

The  i n v e n t i o n   t h u s   c o n c e i v e d   is  s u s c e p t i b l e   o f  

n u m e r o u s   m o d i f i c a t i o n s   and  v a r i a t i o n s ,   a l l   of  wh ich   a r 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 v e   c o n c e p t .   I n  

p a r t i c u l a r ,   t h o u g h   t h e   d e v i c e   has  been  d e s c r i b e d   w i t h  

p a r t i c u l a r   r e f e r e n c e   to  an  i n d u s t r i a l   - t y p e   d i s h w a s h e r  

w i t h   n u m e r o u s   w a s h i n g   and  r i n s i n g   s t a t i o n s   f o r   t h e  

d i s h e s ,   i t   is  p o s s i b l e   to  use  t he   same  c o n c e p t   f o r  

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

one  t r e a t m e n t   z o n e ,   in  w h i c h ,   e . g . ,   a  same  s e n s o r  

m e t e r s   t h e   d e t e r g e n t   in  t he   w a s h i n g   w a t e r ,   and  t h e n  

m e t e r s   t h e   s h i n i n g   a g e n t ,   or  in  s y s t e m s   where   m e t e r i n g  
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of  a  s u b s t a n c e   s h o u l d   be  r e l a t e d   to  t h e   i n f l o w   of  w a t e r  
or  o t h e r   l i q u i d s .  

F u r t h e r m o r e ,   a l l   t h e   d e t a i l s   may  be  r e p l a c e d   by  
o t h e r   t e c h n i c a l l y   e q u i v a l e n t   o n e s .  
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CLAIMS 

1  1.  D e v i c e   f o r   a d j u s t i n g   the   m e t e r i n g   of  l i q u i d  

2  a n d / o r   p o w d e r   d e t e r g e n t   or  t h e   l i k e ,   in  p a r t i c u l a r   f o r  

3  d i s h w a s h e r s   of  the  i n d u s t r i a l   t y p e ,   c h a r a c t e r i z e d   i n  

4  t h a t   i t   c o m p r i s e s   means  (2 ,   4)  f o r   s e n s i n g   a  m a g n e t i c  

5  f i e l d   g e n e r a t e d   by  the   o p e n i n g   of  e l e c t r i c   v a l v e s  

6  c o n t r o l l i n g   the   f l o w   of  w a t e r   or  t he   l i k e ,   s a i d   m e a n s  

7  (2 ,   4)  g e n e r a t i n g   a  f e ed   s i g n a l   t o   a  m e t e r i n g   d e v i c e  

8  (12 )   f o r   m e t e r i n g   the   d e t e r g e n t   or  t he   l i k e   d u r i n g   t h e  

9  w a t e r   i n f l o w   p e r i o d .  

1  2.  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  

2  t h a t   s a i d   s e n s i n g   means  (2 ,   4)  c o m p r i s e   s w i t c h e s   ( 3 6 ,  

3  50)  s e n s i t i v e   to  m a g n e t i c   a t t r a c t i o n ,   a r r a n g e d  

4  p r o x i m a t e   to  t he   e l e c t r i c   v a l v e s   (3,   5)  f o r  

5  c o n t r o l l i n g   the   i n f l o w   of  w a t e r ,   s a i d   s w i t c h e s   b e i n g  

6  n o r m a l l y   open  and  c l o s i n g   f o r   s e n d i n g   s a i d   f e e d   s i g n a l  

7  to  s a i d   m e t e r i n g   d e v i c e   (16)   as  a  c o n s e q u e n c e   of  t h e  

3  d e t e c t i o n   of  the   m a g n e t i c   f i e l d   a s s o c i a t e d   w i t h   t h e  

9  a c t u a t i o n   of  s a i d   e l e c t r i c   v a l v e s .  

1  3.  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 z e d   i n  

2  t h a t   s a i d   s w i t c h e s   a re   c o m p o s e d   of  r e e d s   (36 ,   5 0 ) .  

1  4.  D e v i c e   a c c o r d i n g   to   one  or   more  of  t h e  

2  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   p r o x i m a t e   t o  

3  e a c h   of  s a i d   r e e d s   (36 ,   50)  h o l d i n g   means   ( 37 ,   5 1 )  

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

5  s a i d   r e e d   in  the  c l o s e d   s t a t e   and  a v o i d i n g   s w i t c h i n g   o f  

6  s a i d   r e e d s   at  the   f r e q u e n c y   of  t he   ma ins   power   s u p p l y .  

1  5.  D e v i c e   a c c o r d i n g   to   one  or  more  of  t h e  

2  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   i t   c o m p r i s e s  

3  t i m i n g   means   (30)   t e m p o r a r i l y   and  c y c l i c a l l y   s w i t c h i n g  
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4  o f f   s a i d   h o l d i n g   means   ( 3 7 ,   5 1 ) ,   t h e r e b y   a l l o w i n g   t h e  

5  p o s s i b l e   o p e n i n g   of  s a i d   r e e d s   ( 3 6 ,   50)  at  the   end  o f  

6  t he   w a t e r   i n f l o w .  

1  6.  D e v i c e   a c c o r d i n g   to  C la im  1  or  2,  c h a r a c t e r i z e d  

2  in  t h a t   i t   c o m p r i s e s   a  f i r s t   s e n s o r   a s s o c i a t e d   w i th   t h e  

3  e l e c t r i c   v a l v e   (3)  f o r   t he   i n f l o w   of  t he   w a s h i n g   w a t e r  

4  and  a  s e c o n d   s e n s o r   (4)  a s s o c i a t e d   w i t h   t he   e l e c t r i c  

5  v a l v e   (5)  of  t he   r i n s i n g   w a t e r ,   s a i d   f i r s t   s e n s o r   ( 2 )  

6  b e i n g   c o n n e c t e d   to  a  t i m i n g   e l e m e n t   (9 ,   34)  w i t h   an  
7  a d j u s t a b l e   t i m e   c o n s t a n t   (10 ,   35)  c o n t r o l l i n g   s a i d  
3  d e t e r g e n t   m e t e r i n g   d e v i c e   (12)  at  t h e   maximum  f l o w -  

9  r a t e   f o r   a  t i m e   i n t e r v a l   e q u a l   to  s a i d   t i m e   c o n s t a n t ,  

10  and  s a i d   s e c o n d   s e n s o r   (4)  c o n t r o l l i n g   s a i d   m e t e r i n g  

11  d e v i c e   (14)   w i t h   an  a d j u s t a b l e   f l o w - r a t e ,   s a i d   s e c o n d  

12  s e n s o r   (4)  b e i n g   f u r t h e r m o r e   c o n n e c t e d   to  a  s w i t c h   ( 1 3 ,  

13  86)  a l l o w i n g   f e e d i n g   of  the   m e t e r i n g   d e v i c e   (14)   f o r  

14  the   s h i n i n g   a g e n t   d u r i n g   the   r i n s e   w a t e r   m e t e r i n g  

15  p e r i o d .  

1  7.  D e v i c e   a c c o r d i n g   to  one  or  more  of  t h e  

2  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   i t   c o m p r i s e s   a 

3  s e c t i o n   (30)   fo r   g e n e r a t i n g   s w i t c h i n g   i m p u l s e s   f o r   t h e  

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

5  means  (33)   f o r   a d j u s t i n g   the   d u r a t i o n   of  s a i d   i m p u l s e s  

6  and  s w i t c h e s   ( 31 ,   32)  fo r   a c t u a t i n g   and  d i s a b l i n g   s a i d  

7  i m p u l s e   d u r a t i o n   a d j u s t m e n t   means  ( 3 3 ) ,   a  t i m e r   ( 2 1 )  
8  c o n n e c t e d   to  s a i d   f i r s t   s e n s o r   (2)  and  h a v i n g   m e t e r i n g  
9  means  of  the   t i m e   c o n s t a n t   and  s u i t a b l e   f o r   g e n e r a t i n g  

10  an  e n d - s i g n a l ,   s a i d   e n d - s i g n a l   b e i n g   f ed   to   s a i d  

11  s w i t c h e s   ( 31 ,   32)  f o r   a c t u a t i n g   s a i d   i m p u l s e   d u r a t i o n  

12  a d j u s t m e n t   means  ( 3 3 ) ,   a  memory  e l e m e n t   ( 4 6 ) ,   c o n n e c t e d  
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-  18  -  

13  to   s a i d   f i r s t   s e n s o r   (2)  and  to  s a i d   t i m e r   (21)   f o r  

14  r e c e i v i n g   s a i d   e n d - s i g n a l ,   a  p r e - d r i v i n g   s e c t i o n   ( 2 5 )  

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

16  o p t o - e l e c t r o n i c   d e v i c e   ( 6 5 ,   66)  a c t u a t i n g   a  s o l i d -  

17  s t a t e   s t a t i c   s w i t c h   (68 )   a l l o w i n g   f e e d i n g   of  t h e   s u p p l y  

18  v o l t a g e   to  s a i d   m e t e r i n g   d e v i c e   (12)   a c c o r d i n g   to  s a i d  

19  s w i t c h i n g   i m p u l s e s .  

1  8.  P r o c e s s   f o r   a d j u s t i n g   m e t e r i n g   of  l i q u i d  

2  a n d / o r   p o w d e r   d e t e r g e n t   or  t he   l i k e ,   in  p a r t i c u l a r   f o r  

3  d i s h w a s h e r s   of  t he   i n d u s t r i a l   t y p e ,   c h a r a c t e r i z e d   i n  

4  t h a t   t he   d e t e r g e n t   is  m e t e r e d   f o r   a  t i m e   e q u a l   to   t h e  

5  m e t e r i n g   t i m e   of  t h e   w a t e r .  
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