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@  Washing  machine  with  means  for  producing  an  oxidising  solution  of  sodium  hypochlorite. 

  The  automatic  laundry  washing  machine  comprises  a 
container  for  the  salt  (NaCI),  a  water  reservoir  connectable 
to  a  water  source,  and  a  cell  for  the  electrochemical  produc- 
tion  of  sodium  hypochlorite  (NaCIO)  and  hydraulically  con- 
nected  to  the  reservoir  by  way  of  the  salt  container.  The  wa- 
ter  reservoir  is  also  hydraulically  connected  to  the  cell  by  a 
further  path  which  enables  the  cell  to  be  filled  with  water  to 
a  predetermined  height  by  using  the  water  which  exceeds  a 
given  level  in  the  reservoir. 



T h i s   i n v e n t i o n   r e l a t e s   to  an  a u t o m a t i c   l a u n d r y  

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

t a i n e r   f o r   t h e   s a l t   ( N a C l ) ,   a  w a t e r   r e s e r v o i r   c o n n e c t a b l e   t o  

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

t i o n   of  s o d i u m   h y p o c h l o r i t e   (NaCIO)   and   h y d r a u l i c a l l y  

c o n n e c t e d   b o t h   to  t h e   w a t e r   r e s e r v o i r   by  way  of  t h e   s a l t  

c o n t a i n e r   and   to  t h e   w a s h i n g   e n v i r o n m e n t .   A u t o m a t i c  

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

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

of  g i v e n   q u a n t i t i e s   of  an  o x i d i s i n g   a g e n t   w h i c h   can   b e  

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

k n o w n .   T h u s ,   f o r   e x a m p l e ,   E u r o p e a n   p a t e n t   a p p l i c a t i o n  

8 0 8 1 0 4 0 3 . 8   ( p u b l i c a t i o n   n u m b e r   3 1 3 0 8 )   d e s c r i b e s   a  w a s h i n g  

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

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

e l e c t r o m a g n e t i c a l l y   c o n t r o l l e d   p i s t o n ,   and   an  e l e c t r o c h e m i -  

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

of  c o n c e n t r a t e d   s o l u t i o n   w i t h d r a w n   f r o m   t h e   r e s e r v o i r .   O f  

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

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

h i n d e r   i t s   m o v e m e n t .   A  f u r t h e r   E u r o p e a n   p a t e n t   a p p l i c a t i o n  

( p u b l i c a t i o n   n u m b e r   8 3 7 4 0 )   d e s c r i b e s   an  a u t o m a t i c   w a s h i n g  

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

r e s e r v o i r   a r r a n g e d   to  c o n t a i n   a  m e t e r e d   q u a n t i t y   of  w a t e r  

and   h y d r a u l i c a l l y   c o n n e c t e d   by  way  of  a  v a l v e   and   t h e  

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

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

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

s e r i o u s   d r a w b a c k   of  t h e   m a c h i n e   i n   q u e s t i o n   i s   i t s   c o n s t r u c -  

t i o n a l   c o m p l e x i t y ,   p a r t l y   d e r i v i n g   f r o m   t h e   n e e d   to  m a k e  

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

c o m p a r t m e n t ,   t h i s   b e i n g   done   by  u s i n g   a  b u b b l e   c o l u m n .   A 

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



The  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   i s   t o  

p r o v i d e   an  a u t o m a t i c   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  

e n v i r o n m e n t ,   a  c o n t a i n e r   f o r   t h e   s a l t   ( N a C l ) ,   a  w a t e r  

r e s e r v o i r   c o n n e c t a b l e   to  a  w a t e r   s o u r c e ,   and   a  c e l l   f o r   t h e  

e l e c t r o c h e m i c a l   p r o d u c t i o n   of  s o d i u m   h y p o c h l o r i t e   ( N a O C I )  

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

way  of  t h e   s a l t   c o n t a i n e r   and  to  t h e   w a s h i n g   e n v i r o n m e n t ,  

w h i c h   w i t h   r e g a r d   to  t h e   p r o d u c t i o n   of  t h e   o x i d i s i n g   a g e n t ,  

i . e .   t he   NaOCI  s t a r t i n g   f r o m   N a C l ,   i s   s i m p l e ,   s a f e   and   o f  

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

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

a f t e r   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   by  an  a u t o m a -  

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

e s s e n t i a l l y   i n   t h a t   t h e   w a t e r   r e s e r v o i r   and   t h e   e l e c t r o -  

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

way  of  a  f u r t h e r   p a t h ,   and   s a i d   c e l l   i s   p r o v i d e d   w i t h   l e v e l  

d e t e r m i n a t i o n   means   to  e n a b l e   i t   to  be  f i l l e d   to  a  p r e -  
d e t e r m i n e d   l e v e l ,   i n   s u c h   a  m a n n e r   t h a t   s a i d   c e l l   b e c o m e s  

f i l l e d   w i t h   w a t e r   as  f a r   as  s a i d   l e v e l   by  way  of  s a i d  

f u r t h e r   p a t h .  

The  i n v e n t i o n   w i l l   be  more   a p p a r e n t   f r o m   t h e  

d e t a i l e d   d e s c r i p 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   g i v e n   h e r e i n -  

a f t e r   by  way  of  n o n - l i m i t i n g   e x a m p l e   and  i l l u s t r a t e d   i n  

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

g r a m m a t i c a l l y   shows   t h e   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 .  

In   t h e   F i g u r e ,   t h e   r e f e r e n c e   n u m e r a l   1  i n d i c a t e s  

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

known  m a n n e r   c o m p r i s e s   a  c o n d u i t   or  p i p e   2  f o r   i t s  

c o n n e c t i o n   to   a  c o c k   3  of  t h e   w a t e r   m a i n s ,   a  wash   t u b   4,  a  

drum  5  m o u n t e d   r o t a t a b l y   in   t he   t ub   and  d r i v e n   b y a n  

e l e c t r i c   m o t o r   ( n o t   s h o w n ) ,   a  d i s c h a r g e   pump  6  w i t h   i t s  

s u c t i o n   s i d e   c o n n e c t e d   to  t h e   t ub   4  and   w i t h   i t s   d e l i v e r y  

s i d e   c o n n e c t e d   to   a  d i s c h a r g e   p i p e   7,  a  d r a w e r   or  t h e   l i k e  

8  w i t h   s e v e r a l   c o m p a r t m e n t s   61,   62  to  r e c e i v e   t h e   n e c e s s a r y  
wash   p r o d u c t   ( d e t e r g e n t s ,   w i t h e n e r s   and   t h e   l i k e   ),  a  t i m e r  

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

p r o g r a m m e s ,   and   m e a n s ,   shown  by  way  of   e x a m p l e   as  a  s w i v e l -  



m o u n t e d   n o z z l e   9  c o n t r o l l e d   by  t h e   t i m e r ,   w h i c h   s e l e c t i v e l y  

f e e d   w a t e r   to  d i f f e r e n t   p o i n t s   or  c o m p a r t m e n t s   of  t h e  

d r a w e r   8  i n   a c c o r d a n c e   w i t h   t h e   p r o g r a m m e .  

In   t h e   n o r m a l   m a n n e r ,   t h e   d r a w e r   8  c o m p r i s e s  

v a r i o u s   c o m p a r t m e n t s   61,   62  f o r   t h e   wash   p r o d u c t s .   The  t i m e r  

d i r e c t s   t h e   n o z z l e   9  t o w a r d s   e a c h   of   them  in   a c c o r d a n c e  

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

to  s u p p l y   them  w i t h   a  s t r e a m   of  w a t e r   w h i c h   t r a n s f e r s   s a i d  

p r o d u c t s   t h r o u g h   p a s s a g e s   63  i n t o   a  r e c e p t a c l e   64  w h i c h   i s  

c o n n e c t e d   to  t h e   w a s h   t ub   4  by  way  of  a  c o n d u i t   65.   T h e  

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

( N a C l )   w h i c h   i s   p r o v i d e d   w i t h   a  p i p e   11  t h r o u g h   w h i c h   t h e  

u s e r   l o a d s   t he   s a l t .   The  p i p e   i s   s u r r o u n d e d   a t   a  d i s t a n c e  

by  a  s l e e v e   of  l e s s e r   h e i g h t   12,  t h e   u p u r p o s e   of  w h i c h   i s   t o  

d i s c h a r g e   ( s e e   t h e   a r r o w   A ' )   i n t o   a  s u r r o u n d i n g   v e s s e l   13  

t h e   l i q u i d   w h i c h ,   o r i g i n a t i n g   f r o m   t h e   c o n t a i n e r   1 0 ,  

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

s l e e v e   a r e   c l o s e d   u p p e r l y   by  a  p l u g   14  s c r e w e d   on  in   a  s e a l -  

ed  m a n n e r .  

The  c o n t a i n e r   10,  in   w h i c h   a t   l e a s t   p a r t   of  t h e  

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

15  c o n t a i n i n g   an  i o n   e x c h a n g e   r e s i n ,   t h e   p u r p o s e   of   w h i c h  

i s   to  s o f t e n   t h e   w a t e r   u s e d   i n   a t   l e a s t   one  s t a g e   of  t h e  

wash   p r o g r a m m e s .   The  two  c o n t a i n e r s   10,  15  can   be  c o n n e c t e d  

t o g e t h e r   by  way  of   a  u n i d i r e c t i o n a l   s o l e n o i d   v a l v e   EV4  c o n -  

t r o l l e d   by  t h e   t i m e r .  

The  s a l t   c o n t a i n e r   10  i s   h y d r a u l i c a l l y   c o n n e c t e d  

by  means   of  a  c o n d u i t   16  and   a  s o l e n o i d   v a l v e   EV3  ( a l s o  

c o n t r o l l e d   by  t h e   t i m e r )   to  a  w a t e r   r e s e r v o i r   17,  w h i c h  

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

t h a n   t h e   c o n t a i n e r   10.  By  m e a n s   of  a  d i p   p i p e   18,  t h e  

c o n t a i n e r   10  i s   c o n n e c t e d   to  a  r i s i n g   p i p e   19  e x t e n d i n g   i n t o  

an  e l e c t r o c h e m i c a l   c e l l   2 0 .  

In   known   m a n n e r ,   s a i d   c e l l   c o m p r i s e s   an  a n o d e   71 

and   a  c a t h o d e   21,  w h i c h   a r e   n o t   s e p a r a t e d   by  a  d i a p h r a g m ,  

and   w h i c h   can   be.  c o n n e c t e d   to  a  d i r e c t   c u r r e n t   e l e c t r i c i t y  

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

d i s c h a r g e   s y p h o n   22  a n d ,   in   one  w a l l   26,   a  l e v e l   d e t e r m i n a -  



t i o n   p o r t   23  of  p r e d e t e r m i n e d   c r o s s - s e c t i o n   w h i c h   d e t e r -  

m i n e s   t he   l i q u i d   l e v e l   i n   t he   c e l l .   F i n a l l y ,   t h e   c e l l   2 0  

c o m p r i s e s   a  c o n d u i t   24  a r r a n g e d   to  r e c e i v e   t h e   w a t e r   w h i c h  

i s   f e d   to  i t   by  t h e   s w i v e l - m o u n t e d   n o z z l e   9  when  t h i s  

l a t t e r   f a c e s   a  cup  25  s i t u a t e d   a t   t h e   d r a w e r   8.  When  p r i m e d ,  

t h e   s y p h o n   22  d i s c h a r g e s   t h e   c e l l   l i q u i d   i n t o   a  c o l l e c t i o n  

r e c e p t a c l e   27,  w h i c h   i s   c o n n e c t e d   by  t h e   p i p e s   28,   29  a n d  

30  b o t h   to  t h e   t ub   4  and   to  t h e   s u c t i o n   s i d e   of  t h e   pump  6 .  

The  w a t e r   r e s e r v o i r   17  i s   d i s p o s e d   to  t h e   å d e  

of  t h e   c o l l e c t i o n   r e c e p t a c l e   27,   and   u p p e r l y   c o m p r i s e s   a  

s i d e   o v e r f l o w   31  w h i c h   e n a b l e s   p a r t   of  t h e   e x c e s s   w a t e r  

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

c e l l   20.   The  r e m a i n d e r   of  t h e   o v e r f l o w i n g   w a t e r   f a l l s   f r o m  

the   s i d e s   of  t h e   b e n t   o v e r f l o w   p l a t e   and  i n t o   t h e   u n d e r l y i n g  

c o l l e c t i o n   r e c e p t a c l e   27,  and   f r o m   h e r e   f l o w s   i n t o   t h e  

s a i d   p i p e   2 8 .  

The  w a t e r   r e s e r v o i r   17  i s   f e d   by  t h e   p i p e   3 2 ,  

w h i c h   i s   c o n n e c t e d   to  t h e   c o c k   3  by  way  of  t h e   s o l e n o i d  

v a l v e   EV2.  The  p i p e   32  o p e n s   a b o v e   t h e   l e v e l   M,  w h i c h   t h e  

w a t e r   can   r e a c h   i n   t he   r e s e r v o i r   17  and  i s   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 r   d e t e r m i n a t i o n   p o r t   23  of  t h e   c e l l   2 0 .  

The  r e s i n   c o n t a i n e r   15  i s   c o n n e c t e d   to  t h e   cock   3 

by  way  of  t h e   p i p e   33,   t h e   s o l e n o i d   v a l v e   EV5  and   a  

c o n v e n t i o n a l   p i p e   i n t e r r u p t o r   34  w h i c h ,   in   t h e   l i m i t ,   c a n  

be  r e p r e s e n t e d   by  a  h o l e   p r o v i d e d   in   t h e   p i p e   w a l l .   T h e  

w a t e r   f r o m   t h e   s o l e n o i d   v a l v e   EV5  i s   c o l l e c t e d   by  t h e  

v e s s e l   35  and   i s   c o n v e y e d   by  t h e   p i p e   36  to  t h e   c o l l e c t i o n  

r e c e p t a c l e   27.   The  r e s i n   c o n t a i n e r   15  i s   a l s o   c o n n e c t e d   t o  

t he   n o z z l e   9  by  way  of  t h e   p i p e s   37  and   73  and   t h e   p i p e  

i n t e r r u p t o r   38.   The  w a t e r   l e a v i n g   t h e   i n t e r r u p t o r   38  f l o w s  

i n t o   t h e   v e s s e l   39  and   f r o m   h e r e   to  t h e   p i p e   29  t h r o u g h  

t h e   c o n n e c t i o n   7 0 .  

The  n o z z l e   9  i s   c o n n e c t e d   to  t h e   c o c k   3  by  way  o f  

a  s o l e n o i d   v a l v e   EV1  and   a  p i p e   i n t e r r u p t o r   40.   The  w a t e r  

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

t a c l e   27  by  way  of  t h e   v e s s e l   41  and  t h e   p i p e   4 2 .  

In   a d d i t i o n ,   i n   one  of  i t s   p o s i t i o n s ,   t h e   n o z z l e   9 



can  s u p p l y   w a t e r   to  a  v e s s e l   43  c o n n e c t e d   to  t h e   . p i p e   3 0  

by  way  of  t h e   c o n n e c t i o n   7 2 .  

The  o p e r a t i o n   i s   as  f o l l o w s .   At  t h e   c o m m e n c e m e n t  

of  t h e   w a s h   p r o g r a m m e ,   t he   c o n t a i n e r   10  c o n t a i n s   b r i n e  

(a  s a t u r a t e d   s o l u t i o n   of  NaCl  in   w a t e r )   and   u n d i s s o l v e d  

s a l t ,   w h i c h   h a v e   p r e v i o u s l y   b e e n   l o a d e d   by  t h e   u s e r .   T h e  

t i m e r   c a u s e s   t h e   v a l v e   EV2  to  o p e n   so  t h a t   m a i n s   w a t e r  

e n t e r s   t h e   r e s e r v o i r   17.  When  t h i s   w a t e r   r e a c h e s   t h e   l e v e l  

M,  i t   d i s c h a r g e s   t h r o u g h   t h e   s i d e   o v e r f l o w   31  i n t o   t h e  

u n d e r l y i n g   c e l l   20.   In   t h i s   l a t t e r ,   t h e   w a t e r   r i s e s   u n t i l  

i t   a t t a i n s   t h e   l e v e l   A-A  s e t   by  t h e   p o r t   23,   b u t   w i t h o u t  

p r i m i n g   t h e   s y p h o n   22.  The  v a l v e   EV2  i s   t h e n   c l o s e d   w h e n  

t h e   w a t e r   i s   a t   t h e   l e v e l   M  in   t h e   r e s e r v o i r   17  and   a t   t h e  

l e v e l   A-A  in   t h e   c e l l   2 0 .  

At  t h i s   p o i n t   t h e   t i m e r   o p e n s   t h e   v a l v e   E V 3 .  

B e c a u s e   of  t h e   d i f f e r e n c e   i n   l e v e l s ,   t h e   w a t e r   d e s c e n d s  

f r o m   t h e   r e s e r v o i r   to  t h e   c o n t a i n e r   10  a l o n g   t h e   p i p e   1 6 .  

C o n s e q u e n t l y ,   t h e   p r e - e x i s t i n g   b r i n e   ( w i t h   u n d i s s o l v e d  

s a l t )   i s   f o r c e d   to  r i s e   a l o n g   t h e   p i p e s   18,  19  and   i n t o  

t h e   c e l l   20,   t h e   t o p   of  t he   p i p e   19  b e i n g   s l i g h t l y   h i g h e r  

t h a n   t h e   l o w e r   e d g e   of   t h e   l e v e l   d e t e r m i n a t i o n   p o r t   23.   I n  

t h i s   m a n n e r   t h e   b r i n e   m i x e s   w i t h   t h e   w a t e r   a l r e a d y   p r e s e n t  

in   t h e   c e l l   20,   and   t h e   e x c e s s   l i q u i d   d i s c h a r g e s   t h r o u g h   t h e  

l e v e l   d e t e r m i n a t i o n   p o r t   23.  T h i s   l i q u i d   f l o w s   a l o n g   t h e  

p i p e s   28,   29,  30  and  i n t o   t h e   z o n e   b e l o w   t h e   wash   tub   4 ,  

b u t   r e m a i n s   i n s i d e   t h e   w a s h i n g   m a c h i n e   b e c a u s e   t h e   pump  6 

i s   n o t   in   o p e r a t i o n .   T r a n s f e r   of   t h e   b r i n e   to  t he   c e l l   2 0  

a u t o m a t i c a l l y   c e a s e s   when  t h e   w a t e r   l e v e l   in   t h e   r e s e r v o i r  

16  r e a c h e s   a  l e v e l   B-B  a t   w h i c h   h y d r o s t a t i c   e q u i l i b r i u m   i s  

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

r e s e r v o i r   17  and   t h e   l i q u i d   c o l u m n   ( b r i n e )   i n   t h e   c e l l   2 0 .  

As  shown  in   t h e   f i g u r e ,   t h e   l e v e l   B-B  i s   l o w e r  

t h a n   t h e   l e v e l   M  b u t   h i g h e r   t h a n   t h e   l e v e l   A-A,  b e c a u s e   o f  

t h e   d i f f e r e n c e   i n   d e n s i t y   b e t w e e n   b r i n e   and   w a t e r .   T h e  

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

i n v e n t i o n   o v e r   t h e   s t a t e   of  t h e   a r t ,   i n   t h a t   t h e   d i s p e n s i n g  

of  t h e   NaCl  i s   e f f e c t e d   i n   a  m a n n e r   w h i c h   i s   e x t r e m e l y  



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

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

v a l v e   EV3  and   m a k e s   t h e   d i r e c t   c u r r e n t   c i r c u i t   f e e d i n g   t h e  

e l e c t r o d e s   71  and   21,  so  t h a t   e l e c t r o l y s i s   of  t h e   b r i n e   i n  

t h e   c e l l   20  c o m m e n c e s .  
At  t h i s   p o i n t ,   t h e   i o n   e x c h a n g e   r e s i n s   l o c a t e d   i n  

t h e   c o n t a i n e r   15  u n d e r g o   t h e i r   w a s h i n g   s t a g e .   The  t i m e r  

c o n t r o l s   t h e   s o l e n o i d   v a l v e   EV5  so  t h a t   m a i n s   w a t e r   p a s s e s  

a l o n g   t he   p i p e   33  and  i n t o   t h e   c o n t a i n e r   15.  T h i s   w a t e r  

p u s h e s   t h e   b r i n e   ( w h i c h ,   as  w i l l   be  more   a p p a r e n t   h e r e i n -  

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

wash   p r o g r a m m e   t o g e t h e r   w i t h   a  l a r g e   q u a n t i t y   of  c a l c i u m  

i o n s )   a l o n g   t h e   p i p e s   73,   37  u n t i l   i t   r e a c h e s   t h e   n o z z l e   9 .  

T h i s   l a t t e r   i s   p o s i t i o n e d   a b o v e   t h e   v e s s e l   43  so  t h a t   t h e  

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

t h e   p i p e s   73,  37,   7  t h e   pump  6  b e i n g   i n   o p e r a t i o n .   On 

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

pump  6,  d i r e c t s   t h e   n o z z l e   t o w a r d s   one  of  t h e   c o m p a r t m e n t s  

61,   62  c o n t a i n i n g   t h e   wash   a g e n t s   and  k e e p s   t h e   v a l v e   EV5 

o p e n .   C o n s e q u e n t l y , t h e   m a i n s   w a t e r   i s   s o f t e n e d   in   t h e  

c o n t a i n e r   15,  i s   f e d   to  t h e   n o z z l e   9  t h r o u g h   t h e   p i p e s  

73  and  37,   and   i s   f i n a l l y   m i x e d   w i t h   d e t e r g e n t   in   o r d e r   t o  

f l o w   t h r o u g h   t h e   p i p e   65  to  t h e   wash   t u b   4,  w h e r e   i t   i s  

u s e d   in   t h e   m a n n e r   w e l l   known  to  t h e   e x p e r t s   of  t h e   a r t .  

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

in   t h e   c e l l   20  to  f o r m   NaClO.   D u r i n g   t h e   s t a g e   s c h e d u l e d  

by  t h e   wash   p r o g r a m m e ,   f o r   e x a m p l e   d u r i n g   t h e   l a u n d r y  

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

21  and   71,   d i s p l a c e s   t h e   n o z z l e   9  i n   o r d e r   to  d i r e c t   i t  

( a s   shown  in   t h e   f i g u r e )   t o w a r d s   t h e   cup  25,  and   s i m u l -  

t a n e o u s l y   o p e n s   t h e   v a l v e   EV1.  C o n s e q u e n t l y   m a i n s   w a t e r  

r e a c h e s   t h e   c e l l   20  t h r o u g h   t h e   p i p e   24.  As  t h e   t h r o u g h p u t  

of  t h e   v a l v e   EV1  i s   g r e a t e r   t h a n   t h e   t h r o u g h p u t   w h i c h   c a n  

be  d i s c h a r g e d   t h r o u g h   t h e   p o r t   23,  t h e   l e v e l   of  t h e   l i q u i d  

c o n t a i n e d   in   t h e   c e l l   20  r i s e s   u n t i l   i t   c l i m b s   t h e   s y p h o n  

22.   I f   t he   l e v e l   i n c r e a s e s ,   t h e   w a t e r   o v e r f l o w s   f r o m   t h e  

u p p e r   edge   60  of  t h e   w a l l   26  and   i n t o   t h e   r e c e p t a c l e   2 7 ,  



and  f r o m   h e r e   p a s s e s   t h r o u g h   t h e   p i p e s   28  and  29  and   i n t o  

t he   t ub   4  ( as   t h e   pump  6  i s   a t   r e s t ) ,   s a i d   t u b   p a r t l y   b e i n g  

a t   a  l e v e l   l e s s   t h a n   t h e   c e l l   20.   A f t e r   a  c e r t a i n   t i m e   t h e  

t i m e r   c l o s e s   t h e   v a l v e   EV1  b e c a u s e   of  w h i c h ,   by  v i r t u e   o f  

t h e   s y p h o n   22  and   w i t h o u t   t h e   n e e d   f o r   u s i n g   b o t t o m   s o l e n o i d  

v a l v e s ,   t h e   e n t i r e   c o n t e n t s   of  t he   c e l l   20  ( i . e .   NaCLO  i n  

a q u e o u s   s o l u t i o n )   a r e   d i s c h a r g e d   i n t o   t he   wash   t u b .   T h e  

l a u n d r y   b l e a c h i n g   s t a g e   i s   t h e n   e f f e c t e d ,   as  s c h e d u l e d   b y  

t he   wash   p r o g r a m m e .  
The  l a s t   s t a g e   of  t h e   wash   p r o g r a m m e   p r o v i d e s   f o r  

t h e   r e g e n e r a t i o n   of  t h e   i o n   e x c h a n g e   r e s i n s .   The  t i m e r   s t a r t s  

t h e   pump  6  and  o p e n s   t h e   v a l v e s   EV3,  EV4.  The  w a t e r   c o n -  

t a i n e d   in   t he   r e s e r v o i r   17,  w h i c h   had   r e a c h e d   t h e   l e v e l   B - B ,  

f l o w s   t h r o u g h   t h e   p i p e   16  and  i n t o   t h e   s a l t   c o n t a i n e r   1 0 .  

The  b r i n e   c o n t a i n e d   in   t h i s   l a t t e r   i s   t h e n   t r a n s f e r r e d  

t h r o u g h   t h e   va  ve  EV4  and   i n t o   t h e   r e s i n   c o n t a i n e r   15.  T h e  

w a t e r   p r e s e n t   in   t h e   c o n t a i n e r   15  i s   t h u s   f o r c e d   to  r i s e   u n -  

d e r   a  m o d e s t   t h r u s t   p r e s s u r e   t h r o u g h   t he   p i p e   71  u n t i l   i t  

r e a c h e s   t h e   v e s s e l   39.   From  h e r e   t h e   w a t e r   f a l l s   t h r o u g h  

t h e   p i p e s   70,   29,   30  to  t h e   pump  6,  w h i c h   e x p e l s   i t   f r o m   t h e  

m a c h i n e   t h r o u g h   the   d i s c h a r g e   p i p e   7 .  

When  t h e   wash   p r o g r a m m e   f i n i s h e s ,   t h e   m a c h i n e   i s  

in   t h e   same  s t a t e   as  t h e   c o m m e n c e m e n t   of  t h e   o p e r a t i o n  

h e r e t o f o r e   d e s c r i b e d ,   i . e .   t h e   v a l v e s   EV1  e t c .   a r e   a l l  

c l o s e d ,   t h e   pump  6  i s   a t   r e s t ,   t h e   e l e c t r o d e   c i r c u i t   7 1 ,  

21  i s   b r o k e n ,   t h e   c e l l   20  and   t h e   r e s e r v o i r   17  a r e   e m p t y ,  

t h e   c o n t a i n e r   10  c o n t a i n s   b r i n e   w i t h   u n d i s s o l v e d   N a C l ,   a n d  

t he   c o n t a i n e r   15  c o n t a i n s   t h e   r e s i n s   t o g e t h e r   w i t h   b r i n e  

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

s o f t e n i n g   of  t h e   m a i n s   w a t e r .  

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

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

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

19  i s   p r o v i d e d   in   o r d e r   to  p r e v e n t   e x c e s s i v e   d i l u t i o n   o f  

t he   b r i n e   c o n t a i n e d   in   t h e   c o n t a i n e r   10.  A l t h o u g h   o n l y   o n e  

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



s i m p l e   f o r   an  e x p e r t   of  t h e   a r t   i n   p o s s e s s i o n   of  t h e  

i n v e n t i v e   i d e a   to  make  n u m e r o u s   m o d i f i c a t i o n s ,   w h i c h  

h o w e v e r   mus t   a l l   l i 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 o n  

i t s e l f .  



1.  An  a u t o m a t i c   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  

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

r e s e r v o i r   c o n n e c t a b l e   to  a  w a t e r   s o u r c e ,   and   a  c e l l   f o r   t h e  

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

l i c a l l y   c o n n e c t e d   b o t h   to  t h e   w a t e r   r e s e r v o i r   by  way  of  t h e  

s a l t   c o n t a i n e r   and   to  t h e   w a s h i n g   e n v i r o n m e n t ,   c h a r a c t e -  

r i z e d   in   t h a t   t h e   w a t e r   r e s e r v o i r   ( 17 )   and  t h e   e l e c t r o -  

c h e m i c a l   c e l l   ( 20 )   a r e   a l s o   h y d r a u l i c a l l y   c o n n e c t e d   t o g e t h e r  

by  way  of  a  f u r t h e r   p a t h   ( 3 1 ) ,   and   s a i d   c e l l   (20)   i s  

p r o v i d e d   w i t h   l e v e l   d e t e r m i n a t i o n   means   (23 )   to  e n a b l e   i t  

to  be  f i l l e d   to  a  p r e d e t e r m i n e d   l e v e l   ( A - A ) ,   in   s u c h   a  

m a n n e r   t h a t   s a i d   c e l l   ( 20 )   can   be  f i l l e d   w i t h   w a t e r   as  f a r  

as  s a i d   l e v e l   (A-A)  by  way  of  s a i d   f u r t h e r   p a t h   ( 3 1 ) .  

2.  A  m a c h i n e   as  c l a i m e d   in   C l a i m   1,  c h a r a c t e r i z e d   i n  

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

p o r t   ( 2 3 )   p r e s e n t   i n   a  w a l l ( 2 6 )   of  t h e   c e l l   ( 2 0 ) .  

3.  A  m a c h i n e   as  c l a i m e d   in   C l a i m   1,  c h a r a c t e r i z e d   i n  

t h a t   s a i d   f u r t h e r   p a t h   ( 3 1 )   b e g i n s   a t   t h e   w a t e r   r e s e r v o i r  

( 1 7 ) ,   a t   a  h e i g h t   (M)  w h i c h   i s   g r e a t e r   t h a n   t h e   h e i g h t   ( A - A )  

of  t h e   l e v e l   d e t e r m i n a t i o n   m e a n s   ( 2 3 )   of  t h e   c e l l   ( 2 0 ) .  

4.  A  m a c h i n e   as  c l a i m e d   in   C l a i m   2,  c h a r a c t e r i z e d  

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

c e l l   ( 2 0 ) .  

5.  A  m a c h i n e   as  c l a i m e d   in   C l a i m   3,  c h a r a c t e r i z e d   i n  

t h a t   t h e   w a t e r   t h r o u g h p u t   t h r o u g h   s a i d   f u r t h e r   p a t h   ( 3 1 )  

d o e s   n o t   e n a b l e   t h e   h e i g h t   of  t h e   w a t e r   in   t h e   c e l l   ( 2 0 )  

to  e a c h   a  l e v e l   s u c h   as  to  p r i m e   t h e   s y p h o n   ( 2 2 ) .  

6.  A  m a c h i n e   as  c l a i m e d   in   C l a i m s   1  and   2,  c h a r a c -  

t e r i z e d   in   t h a t   s a i d   f u r t h e r   p a t h   ( 3 1 )   c o m p r i s e s   a  s i d e   o v e r  

f l o w   ( 3 1 )   w h i c h   e x t e n d s   i n   a  c a n t i l e v e r   m a n n e r   on  to  t h e  

c e l l   ( 2 0 ) .  

7.  A  m a c h i n e   as  c l a i m e d   i n   C l a i m   1,  c h a r a c t e r i z e d  



in   t h a t   t h e   c e l l   ( 2 0 )   d i s c h a r g e s   i n t o   a  c o l l e c t i o n  

r e c e p t a c l e   (27 )   w h i c h   i s   h y d r a u l i c a l l y   c o n n e c t e d   to  t h e  

pump  (6)   and   to  t h e   w a s h i n g   e n v i r o n m e n t   ( 4 ) .  

8.  A  m a c h i n e   as  c l a i m e d   i n   C l a i m   1,  c h a r a c t e r i z e d  

in   t h a t   t h e   s o d i u m   c h l o r i d e   c o n t a i n e r   (10 )   i s   c o n n e c t e d  

to  t h e   c e l l   ( 20 )   by  a  r i s i n g   c o n d u i t   ( 19 )   w h i c h   o p e n s   a t  

a  h e i g h t   n o t   l o w e r   t h a n   s a i d   l e v e l   ( A - A ' .  
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