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©  Liquid  flow  circuitfora  laundry  washing  machine. 
©  An  improved  liquid  flow  circuit  for  a  laundry  washing 
machine  comprises  a  discharge  conduit  connected  to  the 
bottom  of  the  tub  and  an  electric  discharge  pump,  and  a  first 
two-way  switch  valve  connected  in  a  closed  circuit  to  a 
second  two-way  switch  valve  having  its  outlets  connected  to 
respective  inlets  of  a  detergent  supply  receptacle,  the  outlet 
of  the  latter  communicating  with  the  tub  through  a  port  dif- 
ferent  from  that  provided  for  the  supply  of  clean  water  em- 
ployed  for  rinsing. 
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L i q u i d   Flow  C i r c u i t   f o r   a  L a u n d r y   W a s h i n g   M a c h i n e  

D e s c r i p t i o n  

&  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  l i q u i d   f l o w   c i r c u i t  

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

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

l i e d   to   t h e   w a s h i n g   w a t e r .   To  t h i s   p u r p o s e   t h e   i n v e n t i o n  

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

10  i n i t i a t e d ,   t h e   w a s h i n g   w a t e r   w i t h   t h e   d e t e r g e n t   a d d e d  

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

e x h a u s t i v e l y   u t i l i z e d .  

As  g e n e r a l l y   k n o w n ,   in  l a u n d r y   w a s h i n g   m a c h i n e s   t he   i n t r o -  

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

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

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

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

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

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

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

t h e   s p a c e   b e t w e e n   t h e   b o t t o m   of   t h e   t u b   and  t h e   d r u m  

c o n t a i n i n g   t h e   l a u n d r y   to  be  w a s h e d .   As  a  r e s u l t   t h e r e o f ,  

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

25  o c c u p y i n g   t h e s e   o r i g i n a l l y   e m p t y   s e c t i o n s   i s   no t   m a d e  

u s e   o f   in  t h e   w a s h i n g   o p e r a t i o n .  

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

t h e   d e t e r g e n t   c o n t a i n e d   in   t h e   w a t e r   f i l l i n g   t h e   a f o r e -  

m e n t i o n e d   e m p t y   s p a c e s   i s   e x h a u s t i v e l y   u t i l i z e d ,   by  t h e  
3 0  

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

and   t h e   d e t e r g e n t   e n t r a i n e d   t h e r e b y   to  be  r e p e t i t i v e l y  

u t i l i z e d   . 

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

35  c l e a r l y   e v i d e n t   f rom  the   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   b y  

way  o f   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   shows   a  d i a g r a m m a t i c a l   i l l u s t -  

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

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

d e s c r i p t i o n .  

5  A  t u b   1  h o u s i n g   a  d rum  2  c o n t a i n i n g   t h e   l a u n d r y   to  b e  

w a s h e d   i s   s u p p l i e d   w i t h   w a t e r   t h r o u g h   a  c o n d u i t   3  h a v i n g  

a  s o l e n o i d   v a l v e   4  i n s e r t e d   t h e r e i n .   The  w a s h i n g   l i q u i d  

i s   d i s c h a r g e d   t h r o u g h   a  l o w e r   c o n d u i t   5  c o n n e c t e d   to   t h e  

b o t t o m   o f   t u b   1  ,  and  an  e l e c t r i c   pump  6  e q u i p p e d   w i t h   a  

10  f i l t e r .   The  o u t l e t   o f   pump  6  i s   c o n n e c t e d   to  a  s w i t c h  

v a l v e   7  t h e   v a l v e   e l e m e n t   8  o f   w h i c h   i s   a c t u a t e d   by  a  

s o l e n o i d   d e v i c e   9,  so  t h a t   t h e   a s s e m b l y   c o n s t i t u t e s   a  

s o l e n o i d   s w i t c h   v a l v e .  

A  c o n d u i t   10  c o n n e c t s   one   o u t l e t   of   s w i t c h   v a l v e   7  to   a  
15  

s e c o n d   s w i t c h   v a l v e   11  c o m p r i s i n g   a  s o l e n o i d   12  f o r  

a c t u a t i n g   a  v a l v e   e l e m e n t   13.   A n o t h e r   o u t l e t   of   f i r s t  

s w i t c h   v a l v e   7  i s   c o n n e c t e d   t o   a  c o n d u i t   15  f o r m e d   a s  

a  d i s c h a r g e   s i p h o n   16  h a v i n g   a  d i s c h a r g e   o u t l e t   1 7 .  

20  The  o u t l e t s   1*J  and  18  of   s e c o n d   s w i t c h   v a l v e   11  a r e  

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

r e c e p t a c l e   19  p r o v i d e d   w i t h   a  p l u r a l i t y   of   c o m p a r t m e n t s  

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

o p e r a t i o n   . 
2 5  

The  o p e r a t i o n   of   t h e   d e s c r i b e d   c i r c u i t   may  be  summed  u p  

as   f o l l o w s :   Once  t u b   1  h a s   b e e n   f i l l e d   and  t h e   w a s h i n g  

o p e r a t i o n   i n i t i a t e d ,   e l c t r i c   pump  6  i s   e n e r g i z e d   f o r  

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

v a l v e   7,  f r o m   w h e r e   t h e   w a t e r   f l o w s   t h r o u g h   c o n d u i t   10 
3 0  

t o w a r d s   s u p p l y   r e c e p t a c l e   19-  S e c o n d   s w i t c h   v a l v e   1  1  i s  

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

w a s h i n g   or  m a i n   w a s h i n g   c o m p a r t m e n t s   of   r e c e p t a c l e   19  a s  

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

so  t h a t   t h e   d e t e r g e n t   c o n t a i n e d   i n   t h e   r e s p e c t i v e   c o m -  
3 5  

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

E l e c t r i c   pump  6  i s   t h e n   i n t e r m i t t e n t l y   o p e r a t e d   to  e n s u r e  
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1  t h a t   t h e   s o l u t i o n   o f   w a t e r   and   d e t e r g e n t   i s   e x h a u s t i v e l y  

u t i l i z e d .   When  t h e   w a s h i n g   l i q u i d   i s   to   be  d i s c h a r g e d ,  

f i r s t   s w i t c h   v a l v e   7  i s   o p e r a t e d   to   d i r e c t   t h e   l i q u i d  

t o w a r d s   c o n d u i t   15  f o r   d i s c h a r g e   t h e r e t h r o u g h .  
5  

The  e n e r g i z a t i o n   o f   s o l e n o i d s   9  and  12  i s   c o n t r o l l e d   b y  
t h e   p r o g r a m   c o n t r o l   u n i t   o f   t h e   m a c h i n e   in   a c c o r d a n c e  

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

Any  p a r t i c u l a r s   n o t   a f f e c t i n g ,   a l t e r i n g   or  m o d i f y i n g   t h e  
0  

e s s e n t i a l s   of   t h e   d e s c r i b e d   c i r c u i t   s h a l l   be  v a r i a b l e  

w i t h i n   t h e   s c o p e   o f   t h e   p r e s e n t   i n v e n t i o n .  

1 5  

2 0  

2 5  

3 0  
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L i q u i d   F low   C i r c u i t   t o r   a  L a u n a r y   w a s n x n g   n a u i u n e  

P a t e n t _ C l a l m s   : 

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

0  e s s e n t i a l 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  d i s c h a r g e  

c o n d u i t   (5 )   c o n n e c t e d   to   t h e   b o t t o m   o f   t h e   t u b   (1 )   a n d  

an  e l e c t r i c   d i s c h a r g e   pump  ( 6 ) ,   a  f i r s t   t w o - w a y   s w i t c h  

v a l v e   (7 )   c o n n e c t e d   in   a  c l o s e d   c i r c u i t   to   a  s e c o n d  

t w o - w a y   s w i t c h   v a l v e   ( 1 1 )   h a v i n g   i t s   o u t l e t s   ( 1 1 ,   1 8 )  

L5  c o n n e c t e d   to   r e s p e c t i v e   i n l e t s   of   a  d e t e r g e n t   s u p p l y  

r e c e p t a c l e   ( 1 9 ) ,   t h e   o u t l e t   o f   t h e   l a t t e r   c o m m u n i c a t i n g  

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

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

2  A  l i q u i d   f l o w   c i r c u i t   a c c o r d i n g   to   c l a i m   1  , 
2 0  

c h a r a c t e r i z e d   In  t h a t   s a i d   f i r s t   t w o - w a y   s w i t c h   v a l v e   ( 7 )  

has   i t s   o u t l e t s   c o n n e c t e d   r e s p e c t i v e l y   to   t h e   i n l e t   o f  

s a i d   s e c o n d   s w i t c h   v a l v e   (11)   and  to   a  d i s c h a r g e   c o n d u i t  

(15  -  17)  f o r   d i s c h a r g i n g   t h e   l i q u i d   to   t h e   e x t e r i o r .  

25  
3  m  a  l i q u i d   f l o w   c i r c u i t   a c c o r d i n g   to   c l a i m   1  a n d / o r   2 ,  

c h a r a c t e r i z e d   in   t h a t   t h e   v a l v e   e l e m e n t s   ( 8 ;   13)  of   s a i d  

s w i t c h   v a l v e s   (7 ;   11)  a r e   e l e c t r o m e c h a n i c a l l y   a c t u a t e d  

by  means   o f   r e s p e c t i v e   s o l e n o i d s   (9 ;   12)  e n e r g i z e d   i n  

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

30  d i s c h a r g e   pump  ( 6 ) .  
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