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©  Improvements  in  or  relating  to  washing  machines. 

©  A  washing  machine  has  its  drum/drive  mechanism  and 
tub  assembly  mounted  upon  transducers  which  provide  an 
indication  of  the  weight  of  the  mechanism  and  assembly  and 
of  the  weight  of  articles  loaded  into  the  drum  for  washing. 
The  transducers  input  (26)  to  a  microprocessor  (27)  which 
determines  the  weight  of  the  clothes  and  also  the  weight  of 
water  required  to  wash  that  weight  of  clothes  under  program 
conditions  some  at  least  of  which  are  selected  by  the  user. 
The  microprocessor  may  also  control  a  < 
indicates  the  amount  of  detergent  requin  i 
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A   washing  machine  has  its  drum/drive  mechanism  and 
tub  assembly  mounted  upon  transducers  which  provide  an 
indication  of the  weight  of the  mechanism  and  assembly  and 
of  the  weight  of  articles  loaded  into  the  drum  for  washing. 
The  transducers  input  (26)  to  a  microprocessor  (27)  which 
determines  the  weight  of  the  clothes  and  also  the  weight  of 
water  required  to  wash  that  weight  of  clothes  under  program 
conditions  some  at  least  of  which  are  selected  by  the  user. 
The  microprocessor  may  also  control  a  display  (29)  which 
indicates  the  amount  of  detergent  required. 



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

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

a r e   p r e s e t   by  a  u s e r   to   c y c l e   t h r o u g h   p r e - a r r a n g e d   p r o g r a m s  
Such   m a c h i n e s   u s u a l l y   d r a w   in   a  v o l u m e   of  w a t e r  

s u f f i c i e n t   to   wash   a  max imum  p e r m i s s i b l e   f u l l   l o a d ,  

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

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

" h a l f - l o a d " .   When  t h i s   o p t i o n   i s   s e l e c t e d ,   t h e   m a c h i n e  

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

p e r m i s s i b l e   f u l l   l o a d   v o l u m e .  

The  maximum  p e r m i s s i b l e   l o a d   a l s o   d e p e n d s   u p o n  
t h e   t y p e   of  m a t e r i a l   t h a t   t h e   a r t i c l e s   to  be  w a s h e d   a r e  

made   f r o m .   A r t i c l e s   of  s y n t h e t i c   m a t e r i a l s   c a n ,   i n  

g e n e r a l ,   be  l o a d e d   to   h a l f   t h e   c a p a c i t y   a l l o w e d   f o r   a r t i -  

c l e s   made  of  c o t t o n ,   and  a r t i c l e s   of  wool   m a t e r i a l s   c a n ,  
in  g e n e r a l ,   be  l o a d e d   to   a p p r o x i m a t e l y   one  q u a r t e r   t h e  

c a p a c i t y   a l l o w e d   f o r   a r t i c l e s   made  of  c o t t o n .   The  v o l u m e  

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

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

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

r e q u i r i n g   much  more   w a t e r   in  o r d e r   to  i m p a r t   a  more   g e n t l e  

w a s h i n g   a c t i o n .  

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

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

w a s h e d .   A l t h o u g h   i t   i s   p o s s i b l e   to  w e i g h   e a c h   l o a d   o f  

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

f i n d s   t h a t   t h e   l o a d   i s   g r e a t e r   t h a n   t h e   " h a l f - l o a d " ,   t h e  



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

m u s t   be  s e l e c t e d   e v e n   t h o u g h   t h e   l o a d   to  be  w a s h e d   may  n o t  

be  a  f u l l   l o a d .  

T h i s   i s   w a s t e f u l   of  w a t e r   and  o f  e n e r g y   to  h e a t  

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

g e n t .   In  p r a c t i c e ,   b e c a u s e   of  t h i s   d i f f i c u l t y ,   t h e   h a l f -  

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

a t   2 /3   t h e   maximum  l o a d   u s i n g   t h e   f u l l   a m o u n t   of  w a t e r   a n d  

d e t e r g e n t   and  t h e   maximum  c o n s u m p t i o n   of  e n e r g y .  

I t   w o u l d   be  p o s s i b l e   to   h a v e   an  i n f i n i t e l y -  

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

to   d r aw  w a t e r   i n t o   t h e   m a c h i n e   in  a  q u a n t i t y   r e q u i r e d   f o r  

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

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

d o e s   n o t   p o s s e s s .  

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

j u s t   r e f e r r e d   to   a r e   r e d u c e d .  

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

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

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

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

when  l o a d e d   i n t o   t h e   m a c h i n e   and  t o   t h e   w e i g h t   of  w a t e r  

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

t h e r e o f ,   and  a  c o n t r o l   s y s t e m   a d a p t e d   to   r e s p o n d   to   a n  

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

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

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

t e r m i n a t e   t h e   a d m i s s i o n   of  w a t e r   when  t h e   r e q u i r e d   w e i g h t  

of  w a t e r   h a s   b e e n   a d m i t t e d .  

A u t o m a t i c   v a r i a t i o n   of  t h e   w e i g h t   of  w a t e r   to  b e  

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

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

m a t e r i a l .   T h u s ,   in   t h e   c a s e   of  w o o l l e n   a r t i c l e s ,   s e l e c t i o n  

of  a  " w o o l "   p r o g r a m   w o u l d   d e t e r m i n e   t h e   w e i g h t   of  w a t e r   t o  



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

to   t h e   w e i g h t   of  s u c h   a r t i c l e s   in  t h e   m a c h i n e .  

The  m a c h i n e   may  i n c o r p o r a t e   a  c o n t r o l   s y s t e m   t h a t  

i s   p r e s e t   to  r e s p o n d   to   d i f f e r e n t   o u t p u t s   f rom  t h e   w e i g h t  

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

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

In  one  e m b o d i m e n t   of  t h e   i n v e n t i o n ,   t h e   c o n t r o l  

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

of  a r t i c l e s   l o a d e d   i n t o   t h e   m a c h i n e   e x c e e d s   t he   m a x i m u m  

w e i g h t   a p p r o p r i a t e   to   a  s e l e c t e d   p r o g r a m .   The  m a x i m u m  

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

of  m a t e r i a l .   The  i n d i c a t i o n   may  be  a u d i b l e   or  v i s u a l   o r  

b o t h .  

The  w e i g h t   r e s p o n s i v e   d e v i c e   may  be  f i t t e d   to  t h e  

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

m e c h a n i s m   and  t u b   a s s e m b l y   and  t h e   c o n t r o l   s y s t e m   may  b e  

s u c h   as  to  r e s p o n d   to   an  i n c r e a s e   in   w e i g h t   of  t he   a s s e m -  

b l y   a b o v e   a  p a r t i c u l a r   v a l u e   or  v a l u e s .  

A f t e r   m a n u f a c t u r e ,   t h e   w e i g h t   of  t h e   w a s h i n g  

m a c h i n e   d r u m / d r i v e   m e c h a n i s m   and  t u b   a s s e m b l y   may  b e  

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

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

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

w i l l   be  s l i g h t l y   in  e x c e s s   of  t h e   p r e c i s e   w e i g h t   of  t h e  

w a s h i n g   m a c h i n e   d r u m / d r i v e   m e c h a n i s m   and  t u b   a s s e m b l y  

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

of  t h e   m a c h i n e   when ,   in  many  c a s e s ,   a  s m a l l   w e i g h t   o f  

w a t e r   i s   r e t a i n e d   in   t h e   t u b   f rom  t h e   p r e v i o u s   u s e .   T h e  

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

w a t e r   t h a t   can  be  a l l o w e d   to  be  r e t a i n e d   in   t he   t u b   a t   t h e  

c o m m e n c e m e n t   of  a  w a s h i n g   p r o g r a m .  
The  d a t u m   w e i g h t   can  t h u s   be  u s e d   to  c h e c k ,   a t   t h e  

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

w a t e r   r e t a i n e d   in  t h e   t u b   d o e s   no t   e x c e e d   t h e   p r e d e t e r m i n e d  

maximum.   I f   i t   i s   f o u n d   t h a t   an  e x c e s s i v e   w e i g h t   of  w a t e r  



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

t e d   to   t a k e   s t e p s   to   c a u s e   t h e   e x c e s s   w a t e r   to   be  p u m p e d  

o u t   of  t h e   m a c h i n e .  

B e c a u s e   t h e   w e i g h t   of  w a t e r   r e t a i n e d   in  t h e   t u b  

may  v a r y   s o m e w h a t ,   an  a c c u r a t e   a s s e s s m e n t   may  now  be  m a d e  

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

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

w a t e r   and  u s e d   to  a s s e s s   t h e   w e i g h t   of  a r t i c l e s   l o a d e d  

i n t o   t h e   d rum  a t   t h e   c o m m e n c e m e n t   of  a  w a s h i n g   p r o g r a m .  
The  a c t u a l   w e i g h t   of  t h e   m a c h i n e   d r u m / d r i v e   m e c h a n i s m   a n d  

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

( a f t e r   p u m p i n g   o u t   i f   t h i s   h a s   t a k e n   p l a c e )   i s   h e r e i n  

r e f e r r e d   to   as  t h e   f i r s t   a s s e s s e d   w e i g h t   and  i s   s t o r e d   t e m -  

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

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

I t   w i l l   u s u a l l y   be  r e q u i r e d   to  a l l o w   t h e   e n t r y   o f  

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

i n v o l v i n g   a  " w a s h "   s t a g e .   A l t h o u g h   such   p r o g r a m s   a l s o  

i n c l u d e   one   or  more   " r i n s e "   s t a g e s ,   i t   i s   n o t   e s s e n t i a l   t o  

a s s e s s   t h e   w e i g h t   of  t h e   w a t e r   to   be  d r a w n   in  a t   t h e  

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

t h a t   t h e   w e i g h t   of  " r i n s e "   w a t e r   b e a r s   a  f i x e d   r e l a t i o n -  

s h i p   to   t h e   w e i g h t   of  w a t e r   d r a w n   in  f o r   t h e   " w a s h "   s t a g e .  

Each  " r i n s e "   s t a g e   may  r e q u i r e   t h e   same  w e i g h t   of  w a t e r   a s  

t h e   " w a s h "   s t a g e   or  a  p r o p o r t i o n   o n l y   of  t h a t   w e i g h t .  

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

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

t h e   n u m b e r   of  " r i n s e "   s t a g e s , . o r   i t   is  a l s o   s o m e t i m e s  

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

maximum  w e i g h t   of  w a t e r   in   o r d e r   to  a c h i e v e   t h e   b e s t   r i n s e  

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

c l e s   or  t h e   t y p e   of  m a t e r i a l   of  t h e   a r t i c l e s ,  

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

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

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



p r o g r a m   i n v o l v i n g   a  "wash"   s t a g e   on  s e l e c t i o n   of  s u c h   a  

p r o g r a m  b y   t h e   u s e r   or  as  d e s c r i b e d   a b o v e .   D u r i n g   t h e  

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

w a t e r   w o u l d   be  u s e d   to   c o n t r o l   t h e   i n f l o w   of  " r i n s e "   w a t e r .  

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

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

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

p e r a t u r e   of  w a t e r   in  t h e   t u b   of  t h e   m a c h i n e   and  f o r   r e g u -  

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

s e n s e d   t e m p e r a t u r e .   In  o r d e r   to  be  a c c u r a t e ,   in  s o m e  

e m b o d i m e n t s ,   w e i g h i n g   m u s t   be  e f f e c t e d   w i t h   t h e   d rum  s t a -  

t i o n a r y ,   i . e .   n o t   r e v o l v i n g ,   and  as  w a t e r   in  t h e   t u b   h a s  

to  be  a g i t a t e d   to   mix   i n c o m i n g   h o t   and  c o l d   s u p p l i e s   a n d  

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

w a t e r   i s   t a k e n   f i r s t   f r o m   one  s u p p l y   and  t h e n   t h e   o t h e r  

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

ly   r o t a t e d   b r i e f l y   a f t e r   e a c h   i n t a k e .   The  s e q u e n c i n g   o f  

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

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

w e i g h t   of  w a t e r   a d m i t t e d   is   d e t e r m i n e d   by  t h e   c o n t r o l   s y s -  

t em.   In  some  c a s e s ,   i t   may  be  p r e f e r a b l e   to   e f f e c t   w e i g h t  

m e a s u r e m e n t s   in   t h e   i n t e r v a l s   b e t w e e n   t h e   i n t a k e   of  w a t e r  

and  when  t h e   d rum  is   a t   a  s t a n d s t i l l .  

Where   t h e   w a s h i n g   m a c h i n e   h a s   w a s h i n g   p r o g r a m s  

r e q u i r i n g   an  a m o u n t   of  w a t e r   d i f f e r e n t   f r o m   t h a t   d e t e r -  

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

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

amoun t   of  w a t e r   is   a d m i t t e d .   The  s e l e c t i o n   by  t h e   u s e r   o f  

a  p r o g r a m   r e q u i r i n g   t h e   d i f f e r e n t   amoun t   of  w a t e r   p r o v i d e s  

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

d i f f e r e n t   a m o u n t   of  w a t e r   is  r e q u i r e d .   In  a d d i t i o n   t o  

v a r y i n g   t h e   a m o u n t   of  w a t e r   to  be  a d m i t t e d   as  r e q u i r e d   b y  

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

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

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



p r o g r a m   so  r e q u i r e s .  

A n o t h e r   v a r i a b l e   t h a t   t h e   u s e r   i s   r e q u i r e d   t o  

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

f i e d   p r o g r a m .   The  a m o u n t   of  d e t e r g e n t   r e q u i r e d   f o r   a  w a s h  

i s   r e l a t e d   to   t h e   h a r d n e s s   of  t h e   w a t e r   and  to   t h e   w e i g h t  

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

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

c l e s   and   t h i s   t h e   u s e r   can  d e t e r m i n e   f a i r l y   e a s i l y ,   a n d  

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

to   add  an  a m o u n t   of  d e t e r g e n t   a p p r o p r i a t e   to   a  f u l l   l o a d  

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

i s   w a s t e d .  

In   one  e m b o d i m e n t   of  t h e   i n v e n t i o n ,   t h e   c o n t r o l  

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

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

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

t h e   r e q u i r e d   a m o u n t   of  d e t e r g e n t   i s   a d m i t t e d .   The  d e t e r -  

g e n t   i n d i c a t o r   may  i n d i c a t e   t h e   r e q u i r e d   a m o u n t   on  a  1 - 8  

s c a l e   of  r e q u i r e d   m e a s u r e s ,   o n e  m e a s u r e   b e i n g   25  g m  f o r  

e x a m p l e .  

The  c o n t r o l   s y s t e m   may  c o m p r i s e   a  m i c r o p r o c e s s o r  

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

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

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

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

of  t h e   w a t e r   s u p p l y   a r e   r e q u i r e d .  

The  w e i g h t   r e s p o n s i v e   d e v i c e   may  be  a  t r a n s d u c e r  

f o r   e x a m p l e   a  l o a d   c e l l   or  a  s t r a i n   g a u g e   and  may  b e  

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

t h e   m a c h i n e   d r u m / d r i v e   m e c h a n i s m   and  t u b   a s s e m b l y .  

By  way  of  e x a m p l e   o n l y ,   an  e m b o d i m e n t   of  t h e  

i n v e n t i o n   w i l l   now  be  d e s c r i b e d   in  g r e a t e r   d e t a i l   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 s   of  w h i c h : -  

F i g .   1  i s   a  s c h e m a t i c   end  v i e w   of  p a r t   o n l y   o f  

t h e   e m b o d i m e n t ,  



F i g .   2  i s   a  p e r s p e c t i v e   v i e w   s h o w i n g   in  more   d e t a i l ,  

and  p a r t l y   in  e x p l o d e d   f o r m ,   a  s u p p o r t  

s y s t e m ,  

F i g .   3  i s   a  v e r t i c a l   s e c t i o n   of  a  c o m p o n e n t   of  t h e  

s u p p o r t   s y s t e m   of  F i g .   2 ,  

F i g .   4  i s   a  b l o c k   s c h e m a t i c   of  a  c o n t r o l   c i r c u i t ,  

F i g .   5  i s   a  p e r s p e c t i v e   v i e w   s h o w i n g   s c h e m a t i c a l l y  

p a r t   of  a  m o d i f i e d   fo rm  of  s u p p o r t   s y s t e m ,  

F i g .   6  i s   a  v e r t i c a l   s e c t i o n   t h r o u g h   a  c o m p o n e n t   o f  

t h e   s u p p o r t   s t r u c t u r e   shown  in  F i g .   5,  a n d ,  

F i g .   7  i s   a  v e r t i c a l   s e c t i o n   t h r o u g h   an  a l t e r n a t i v e  

fo rm  of  t h e   c o m p o n e n t   shown  in  F i g .   6 .  

The  e m b o d i m e n t   i s   a  d o m e s t i c   a u t o m a t i c   w a s h i n g  

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

t u b   1  i n s i d e   w h i c h   i s   a  w a s h i n g   drum  ( n o t   s h o w n )   r o t a t a b l e  

a b o u t   a  h o r i z o n t a l   a x i s   by  a  d r i v i n g   m o t o r   2  v i a   d r i v i n g  

p u l l e y s   3  and  5  and  a  d r i v i n g   b e l t   4 .  

The  t u b   1,  w a s h i n g   d r u m   m o t o r   2,  d r i v i n g   p u l l e y s  

3,  5  and  b e l t   4  c o m p r i s e   t h e   d r u m / d r i v e   m e c h a n i s m   and  t u b  

a s s e m b l y   w h i c h   i s   m o u n t e d   upon   two  s p r i n g   s u p p o r t s   6 

u p s t a n d i n g   f r o m   t h e   b a s e   7  of  t h e   m a c h i n e .   The  s p r i n g  

s u p p o r t s   a r e ,   as  is   c o n v e n t i o n a l ,   s u i t a b l y   damped   to   p r e -  

v e n t ,   as  f a r   as  i s   p o s s i b l e ,   r e s o n a n c e   in   t h e   s u p p o r t  

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

s p i n   s p e e d   and  a t   t h a t   s p e e d .   A l t h o u g h   F i g .   1  shows  o n l y  

two  s u p p o r t s   6,  m o r e ,   f o r   e x a m p l e ,   f o u r   may  be  e m p l o y e d ,  

W e i g h t s   8  a r e   a t t a c h e d   to  t h e   t u b   to   m i n i m i s e   t h e  

a m p l i t u d e   of  any  o r b i t a l   m o v e m e n t   of  t h e   t u b .   Such  m o v e -  

m e n t ,   a b o u t   t h e   h o r i z o n t a l   a x i s   of  t h e   d r u m ,   t e n d s   t o  

o c c u r   w i t h   o u t - o f - b a l a n c e   l o a d s   in  t h e   drum  as  t he   l a t t e r  

a c c e l e r a t e s   d u r i n g   " s p i n " .  

A s s o c i a t e d   w i t h   t h e   s u p p o r t   s y s t e m   f o r   t he   d r u m /  

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

p r i s i n g   one  or  more   t r a n s d u c e r s .   The  w e i g h i n g   s y s t e m  

i n p u t s   o v e r   a  l e a d   9  to   a  c o n t r o l   u n i t   i n d i c a t e d   s c h e m a t i -  



c a l l y   by  b l o c k   10  w h i c h   c o n t r o l s   t he   o p e r a t i o n   of  t h e  

w a s h i n g   m a c h i n e .   A l so   i n p u t t i n g   to   t h e   c o n t r o l   u n i t   i s   a  

u s e r   c o n t r o l   i n d i c a t e d   s c h e m a t i c a l l y   by  b l o c k   11  h a v i n g  

c o n t r o l s   12  o p e r a b l e   by  a  u s e r   to   s e l e c t   a  r e q u i r e d  

p r o g r a m   and  to   e n t e r   o t h e r   i n f o r m a t i o n   i n t o   t h e   c o n t r o l  

u n i t   1 0 .  

W a t e r   is   f e d  i n t o   t h e   t u b   1  v i a   w a t e r   f l o w   c o n -  

t r o l   m e a n s   13,  w h i c h   may  be  e l e c t r o - m a g n e t i c a l l y   o p e r a t e d  

f l o w   c o n t r o l   v a l v e s ,   and  a  d e t e r g e n t   d i s p e n s e r   14.  O p e r a -  

t h e   o f  t h e   w a t e r   f l o w   c o n t r o l   means   13  i s   c o n t r o l l e d  b y  

t h e   c o n t r o l   u n i t   10  as  i n d i c a t e d   in  F i g .  1 .   The  c o n t r o l  

u n i t   10  h a s   o t h e r   o u t p u t s ,   f o r   e x a m p l e ,   to  a  d e t e r g e n t  

q u a n t i t y   i n d i c a t o r   r e f e r r e d   to   b e l o w ,   or  to  an  a u t o m a t i c  

d e t e r g e n t   d i s p e n s e r   when  f i t t e d .  

F i g .   2  shows  in   more   d e t a i l   p a r t   of  t h e   s u p p o r t  

s y s t e m   of   t h e   w a s h i n g   m a c h i n e   shown  in   F i g .   1 .  

The  b a s e   7  of  t h e   m a c h i n e   h a s   l a t e r a l   f l a n g e s   1 5  

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

7  i s   s u p p o r t e d   upon   f e e t   16  a d j u s t a b l e   to   l e v e l   t h e  

m a c h i n e .   A l t e r n a t i v e l y ,   t h e   b a s e   7  may  be  s u p p o r t e d   u p o n  

r u b b e r - t y r e d   w h e e l s   w h i c h   m a y  o r   may  n o t   i n c l u d e   a d j u s t e r s  

t o   l e v e l   t h e   m a c h i n e .  

E x t e n d i n g   f o r e   and  a f t   a l o n g   t h e   s i d e s   of  t h e   b a s e  

7  a r e   i n v e r t e d   c h a n n e l - s h a p e d   m e m b e r s   17.  The  s p r i n g  

s u p p o r t s   6  a r e   e a c h   s e c u r e d   c e n t r a l l y   to  t h e   b a s e   of  o n e  

of  t h e   m e m b e r s   17  v i a   r e s i l i e n t   m o u n t i n g   b l o c k s   18  c l a m p i n g  

p l a t e s   18a ,   18b  and  l o c k i n g   n u t   18c .   H o l e s   19  b e n e a t h   t h e  

p o i n t s   of   a t t a c h m e n t   of  t h e   s p r i n g s   6  t o  t h e   m e m b e r s   17 

p r o v i d e   c l e a r a n c e   to   e n s u r e   t h a t   t h e r e   can  be  no  c o n t a c t  

b e t w e e n   t h e   s u p p o r t   6  and  t h e   b a s e   7 •  

The  e n d s   of  t h e   m e m b e r s   17  r e s t   on  and  a r e   s e c u r e d  

to   t r a n s d u c e r s   i n d i c a t e d   s c h e m a t i c a l l y   a t   21  and  l o c a t e d i n  

r e c e s s e s   in  t h e   b a s e   7.  S t r a p s   20  s e c u r e d   to   t h e   b a s e   7 

e x t e n d ,   as  shown ,   o v e r   t h e   e n d s   of  t h e   m e m b e r s   17  at   t h e  

l o c a t i o n s   of  t h e   t r a n s d u c e r s   21.   The  s t r a p s   20  p r e v e n t   a n y  



u p w a r d   m o v e m e n t   r e l a t i v e   to  t h e   b a s e   7  of  t h e   m e m b e r s   17 

and  t h e r e b y   e n s u r e   t h a t   t h e   t r a n s d u c e r s   21  c a n n o t   be  d i s -  

l o d g e d   f r o m   t h e   r e c e s s e s   in   w h i c h   t h e y   a r e   l o c a t e d .  

D i s l o d g e m e n t   m i g h t   o t h e r w i s e   o c c u r ,   f o r   e x a m p l e ,   when  t h e  

m a c h i n e   i s   in   t r a n s i t .  

Each  t r a n s d u c e r   c o m p r i s e s ,   as  is   shown  in  F i g .   3 ,  

a  c u p - l i k e   c o n t a i n e r   21a  c l o s e d   by  a  f l e x i b l e   d i a p h r a g m   22  

r i g i d l y   s e c u r e d   by  a  s t u d   23  to  t h e   b a s e   of  t h e   member   1 7 .  

The  c e n t r e   of  t h e   d i a p h r a g m   is   s t r e n g t h e n e d   by  d i s c s   2 3 a  

h e l d   in   p l a c e   by  t h e   s t u d   23.  The  d i a p h r a g m   22  p e r m i t s  

v e r t i c a l   m o v e m e n t   of  t he   member   17  b u t   p r e v e n t s   l a t e r a l  

m o v e m e n t .  

The  c o n t a i n e r   21a  l o c a t e s   in   a  r e c e s s   7a  in   t h e  

b a s e   7,  t h e   r e c e s s   7a  b e i n g   a p e r t u r e d   to  a c c o m m o d a t e   a  

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

c o n t a i n e r   21a  as  shown.   The  t r a n s d u c e r   e l e m e n t   25  i s   o f  

t h e   p i e z o - r e s i s t i v e   t y p e ,   i . e .   of  t h e   t y p e   w h o s e   e l e c t r i c a l  

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

21  a r e   e a c h   f i t t e d   w i t h   a  s u i t a b l e   l i q u i d ,   f o r   e x a m p l e   a  

" t h i n   o i l "   or   a  s i l i c o n e   l i q u i d .  

The  t r a n s d u c e r   e l e m e n t s   25  a r e   c o n n e c t e d   e l e c t r i -  

c a l l y   in   s e r i e s   and  t h e i r   a g g r e g a t e d   o u t p u t s   t h u s   p r o v i d e  

an  i n d i c a t i o n   of  t h e   t o t a l   l o a d   i m p o s e d   on  t hem  i r r e s p e c -  

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

The  a r r a n g e m e n t   j u s t   d e s c r i b e d   o v e r c o m e s   t h e   m a j o r  

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

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

d rum,   t h a t   of  o b t a i n i n g   t h e   i n d i c a t i o n   in  a l l   c o n d i t i o n s  

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

I f   t h e  l o a d   i s   s u p p o r t e d   e q u a l l y   by  t h e   s u p p o r t s   6 ,  

e a c h   t r a n s d u c e r   e l e m e n t   25  w i l l   e x p e r i e n c e   an  e q u a l  

i n c r e a s e   in  t h e   p r e s s u r e   in  t h e   c o n t a i n e r   and  t he   a g g r e g a -  

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

of  t h e   l o a d .  

I f   t h e   l o a d   is   no t   e v e n l y   d i s t r i b u t e d   and  o n e  



s u p p o r t   6  i s   more   h e a v i l y   l o a d e d   t h a n   t h e   o t h e r ,   t h e   e l e -  

m e n t s   25  s u p p o r t i n g   t he   more   h e a v i l y   l o a d e d   s u p p o r t   w i l l  

e x p e r i e n c e   a  g r e a t e r   p r e s s u r e   and  t h e   e l e m e n t s   25  s u p p o r t -  

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

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

s u p p o r t s .   H o w e v e r ,   t h e   a g g r e g a t e d   o u t p u t   of  a l l   t h e  

e l e m e n t s   25  w i l l   i n d i c a t e   a c c u r a t e l y   t h e   w e i g h t   of  t h e  

l o a d .  

In  t h e   c a s e s   j u s t   d e s c r i b e d ,   i t   h a s   b e e n   a s s u m e d  

t h a t   t h e   l o a d   i s   c e n t r e d   w i t h   r e g a r d   tc   t h e   f r o n t   and  b a c k  

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

t h e   d r u m ,   t h e   t u b   a s s e m b l y   t e n d s   to   l e a n   b a c k w a r d s   w i t h  

t h e   r e s u l t   t h a t   t h e   e l e m e n t s   25  a t   t h e   r e a r   e n d s   of  t h e  

m e m b e r s   17  a r e   more   h e a v i l y   l o a d e d   and  t h o s e   a t   t h e   f r o n t  

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

l o a d   was  a c c u r a t e l y   c e n t r e d .   A g a i n ,   h o w e v e r ,   t h e   a g g r e g a t e  

o u t p u t s   of   t h e   e l e m e n t s   25  g i v e s   an  a c c u r a t e   w e i g h t   i n d i c a -  

t i o n o  

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

f r o n t   of   t h e   drum  c a u s e s   t h e   e l e m e n t s   25  a t   t h e   f r o n t   e n d  

of   t h e   m e m b e r s   17  to   be  m o r e   h e a v i l y   l o a d e d   and  t h o s e   a t  

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

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

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

t o   F i g s .   1  and  2  i s ,   p r e f e r a b l y ,   u s e d   w i t h   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 n t r o l l e d   by  a  c o n t r o l   s y s t e m   i n c l u d i n g  

a  m i c r o p r o c e s s o r .   Such   a  c o n t r o l   s y s t e m   is   r e a d i l y   a d a p t e d  

to   r e c e i v e   o u t p u t   s i g n a l s   f r o m   t h e   e l e m e n t s   25  v i a   a  

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

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

to   o p e r a t e   w a t e r   f l o w   c o n t r o l   v a l v e s ,   pumps ,   v i s u a l  

d i s p l a y s   as  r e q u i r e d   by  a  s e l e c t e d   p r o g r a m .  

A  s u i t a b l e   c o n t r o l   s y s t e m   is   shown  s c h e m a t i c a l l y  

in  F i g .   4.  An  i n p u t   i n t e r f a c e   26  is   j o i n e d   t o  a   p r o g r a m  
s e l e c t o r   o p e r a b l e   by  a  u s e r   to  s e l e c t   a  d e s i r e d   p r o g r a m ,  



to   an  i n p u t   f rom  a  c o n t r o l   o p e r a b l e   by  t h e   u s e r   to  i n d i c a t e  

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

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

t h e   s y s t e m ,   a  " s t a r t "   c o n t r o l   and  a  " p o w e r   on"  c o n t r o l .  

I n t e r f a c e   26  c o n v e r t s   t h o s e   i n p u t s   to  a  f o r m  

a c c e p t a b l e   to   a  c o n t r o l   m i c r o p r o c e s s o r   i n d i c a t e d   by  b l o c k  

27  w h o s e   o u t p u t   i s   c o n v e r t e d   by  an  o u t p u t   i n t e r f a c e   u n i t  

i n d i c a t e d   by  b l o c k   28  to  o u t p u t   s i g n a l s   f o r   o p e r a t i n g   t h e  

w a t e r   f l o w   c o n t r o l   v a l v e s ,   a  d e t e r g e n t   d i s p l a y   29,   t h e   p u m p  

m o t o r   2  and  w a t e r   h e a t e r   of  t h e   w a s h i n g   m a c h i n e ,   a  l o a d i n g  

d o o r   i n t e r l o c k   and  an  " o v e r w e i g h t "   d i s p l a y .   The  l o a d i n g  

d o o r   i n t e r l o c k   is   a  l o c k i n g   m e c h a n i s m   w h i c h   l o c k s   t he   d r u m  

l o a d i n g   d o o r   in  i t s   c l o s e d   p o s i t i o n   so  p r e v e n t i n g   a  u s e r  

o p e n i n g   t h e   d o o r   u n t i l   t h e   l o c k   i s   r e l e a s e d .   An  e x a m p l e  

of  a  s u i t a b l e   l o a d i n g   d o o r   i n t e r l o c k   i s   d e s c r i b e d   in  U . K ,  

P a t e n t   S p e c i f i c a t i o n   No.  2 , 0 3 1 , 0 5 3 A .  

The  a m o u n t   of  d e t e r g e n t   r e q u i r e d   d e p e n d s   u p o n  t h e  

w e i g h t   of  c l o t h e s   to  be  w a s h e d ,   t h e   e x t e n t   of  s o i l i n g   o f  

t h e   c l o t h e s ,   t he   amoun t   of  w a t e r   u s e d   f o r   t h e   wash   and  t h e  

h a r d n e s s   of  t h e   w a t e r   u s e d .   The  e x t e n t   of  s o i l i n g   of  t h e  

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

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

r e f e r r e d   to   a b o v e .   The  h a r d n e s s   of   t h e   w a t e r   in   t h e  

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

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

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

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

d i f f e r e n t .   The  o t h e r   two  v a r i a b l e s   a r e   s e n s e d   a u t o m a t i -  

c a l l y   as  w i l l   be  d e s c r i b e d   l a t e r .  

H a v i n g   a s s e s s e d   t h e   a m o u n t   of  d e t e r g e n t   r e q u i r e d ,  

t h e   m i c r o p r o c e s s o r   w i l l   a c t i v a t e   t h e   d i s p l a y   29  to  i n d i c a t e  

t h e   r e q u i r e d   amount   on,  f o r   e x a m p l e ,   a  1-8  s c a l e   o f  

r e q u i r e d   m e a s u r e s ,   one  m e a s u r e   b e i n g   25  gm.  T h u s ,   i f   t h e  

d i s p l a y   29  shows  2,  t h e   u s e r   i s   r e q u i r e d   to  i n s e r t   2 

m e a s u r e s ,   i . e .   50  gm  of  d e t e r g e n t   i n t o   t h e   d i s p e n s e r   1 4 .  



The  m i c r o p r o c e s s o r   27  h a s   a  f u r t h e r   o u t p u t   w h i c h ,  

when  e n e r g i s e d ,   a p p l i e s ,   v i a   o u t p u t   i n t e r f a c e   28,   an  e n e r -  

g i s i n g   v o l t a g e   to   t h e   e l e m e n t s   25  and  to  a  c o m p a r a t o r   30  

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

25  w i t h   t h e   e n e r g i s i n g   v o l t a g e   and  t r a n s m i t s   to   t h e   i n p u t  

i n t e r f a c e   26  a  s i g n a l   i n d i c a t i n g   t h e   d i f f e r e n c e .  

The  t r a n s d u c e r   e l e m e n t s   25  a r e ,   f o r   e x a m p l e ,   o f  

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

p r e s s u r e   as  a  r e f e r e n c e .   The  o u t p u t   v o l t a g e   f r o m   an  e l e m e n t  

25  is   g i v e n   by  t h e   e q u a t i o n  

V  =  V i  +   S (P)   w h e r e   Vo  =  o u t p u t   v o l t a g e  

Vi  =  i n p u t   v o l t a g e  

S  =   e l e m e n t   s e n s i t i v i t y  

P  =   p r e s s u r e .  

B e f o r e   l o a d i n g   t h e   d rum  w i t h   a r t i c l e s   to  be  w a s h e d ,  

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

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

s o r   c a u s e s   t h e   l a t t e r   to   o u t p u t   and  v i a   t h e   o u t p u t   i n t e r -  

f a c e   an  e n e r g i s i n g   v o l t a g e   is   a p p l i e d   to  t h e   e l e m e n t s   2 5 .  

The  d o o r   i n t e r l o c k   is   a l s o   a c t u a t e d   to   l o c k   t h e   d rum  l o a d -  

i ng   d o o r .  

D e p e n d i n g   upon   t h e   l o a d   to  w h i c h   t h e y   a r e   e x p o s e d ,  

t h e   e l e m e n t s   25  w i l l   t r a n s m i t   an  o u t p u t   v o l t a g e   to   t h e  

c o m p a r a t o r   30 ,   t h e   d i f f e r e n c e   s i g n a l   t r a n s m i t t e d   by  t h e  

l a t t e r   i n d i c a t i n g   t h e   l o a d .   T h a t   d i f f e r e n c e   s i g n a l   i s  

c o m p a r e d ,   in   t h e   m i c r o p r o c e s s o r ,   w i t h   t h e   s t o r e d   d a t u m  

w e i g h t .   In  t h e   n o r m a l   c o u r s e   of  e v e n t s ,   t he   d i f f e r e n c e  

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

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

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

to   open   t h e   d o o r   and  commence   l o a d i n g   a r t i c l e s   to  b e  

w a s h e d   i n t o   t h e   d rum.   The  m i c r o p r o c e s s o r   w i l l   a l s o   s t o r e  

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

m e c h a n i s m   and   t u b   a s s e m b l y   and  any  w a t e r   r e t a i n e d   t h e r e i n  

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



of  r e t a i n e d   w a t e r   d o e s   n o t   e x c e e d   a  p r e d e t e r m i n e d   m a x i m u m  

w e i g h t  -   t h i s   s e n s e d   w e i g h t   b e i n g   r e f e r r e d   to   h e r e i n   a s  

t h e   f i r s t   a s s e s s e d   w e i g h t .  

The  d a t u m   w e i g h t   as  h a s   b e e n   e x p l a i n e d   a b o v e   is   i n  

e x c e s s   of  t h e   a c t u a l   w e i g h t   of  t h e   m a c h i n e   d r u m / d r i v e  

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

t h e   maximum  w e i g h t   of  w a t e r   t h a t   can  be  a l l o w e d   to  b e  

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

p r o g r a m .  

H o w e v e r ,   i t   may  be  t h a t   t h e   t u b   c o n t a i n s   an  e x c e s -  

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

and  w h i c h ,   f o r   some  r e a s o n ,   was  n o t   pumped   away  d u r i n g  

t h a t   u s e .   S h o u l d   t h a t   be  t h e   c a s e ,   as  w i l l   be  i n d i c a t e d  

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

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

pump  t o   o p e r a t e   to   pump  away  t h e   e x c e s s   w a t e r .   At  t h e  

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

l o a d i n g   d o o r   in   i t s   l o c k e d   c o n d i t i o n .   As  t h e   e x c e s s   w a t e r  

i s   pumped   away ,   t h e   d i f f e r e n c e   s i g n a l   w i l l   g r a d u a l l y  

a p p r o a c h   t h e   s t o r e d  d a t u m   w e i g h t   and ,   in   due  c o u r s e ,   t h e  

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

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

w e i g h t   w h e r e u p o n   t h e   u s e r   can  t h e n   open   t h e   d o o r   and  c o m -  

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

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

w e i g h t   of  t h e   m a c h i n e   d r u m / d r i v e   m e c h a n i s m   and  t u b   a s s e m b l y  

and  r e t a i n e d   w a t e r  -   t h e   f i r s t   a s s e s s e d   w e i g h t  -   r e f e r r e d  

to   a b o v e .  

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

v o l t a g e   i s   m a i n t a i n e d   so  t h a t   t h e   e l e m e n t s   25  w i l l   m o n i t o r  

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

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

l o a d i n g   d o o r .   At  t h i s   s t a g e ,   t h e   e l e m e n t s   25  w i l l   be  t r a n -  

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

of  t h e   m a c h i n e   d r u m / d r i v e   a s s e m b l y   and  t u b   m e c h a n i s m   a n d  



t h e   w e i g h t   of  t h e   a r t i c l e s   l o a d e d   i n t o   t h e   d rum.   T h a t  

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

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

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

The  u s e r   now  s e l e c t s   a  r e q u i r e d   p r o g r a m   and  a n y  
o t h e r   r e q u i r e d   o p t i o n s   e . g .   d e g r e e   of  s o i l i n g   i f   d i f f e r e n t  

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

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

c a t i o n   i s   g i v e n   o v e r   t h e   " o v e r w e i g h t "   o u t p u t   and  t h e   u s e r  

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

c e a s e s .   The  l o a d i n g   d o o r   mus t   be  c l o s e d   a f t e r   a r t i c l e s  

h a v e   b e e n   r e m o v e d   f r o m   t h e   d r u m .  

The  m i c r o p r o c e s s o r   w i l l   now  c a l c u l a t e   t h e   w e i g h t  

of  w a t e r   r e q u i r e d ,   w i l l   o u t p u t   t h e   d i s p l a y   29  t c   i n d i c a t e  

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

" s t a r t "   c o n t r o l .   The  u s e r   t h e n   l o a d s   t h e   r e q u i r e d   a m o u n t  

of  d e t e r g e n t   i n t o   t h e   d i s p e n s e r   14.  The  d i s p e n s e r   14  i s  

a c c e s s e d   in  some  s u i t a b l e   m a n n e r   to   p e r m i t   i t   to   b e  

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

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

" s t a r t "   c o n t r o l   can   be  e n a b l e d .   The  u s e r   t h e n   o p e r a t e s  

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

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

p r o g r a m .  

The  m i c r o p r o c e s s o r   t h e n   p e r m i t s   t h e   e n t r y   of  w a t e r  

to   t h e   t u b .   The  e n e r g i s i n g   v o l t a g e   to   t h e   e l e m e n t s   25  h a s  

b e e n   m a i n t a i n e d   by  t h e   m i c r o p r o c e s s o r   so  t h a t   t h e   a d m i s -  

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

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

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

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

s i g n a l s   t h e   w a t e r   f l o w   c o n t r o l   means   13  t o  t e r m i n a t e   t h e  

i n f l o w   of  w a t e r .  

The  w a s h i n g   m a c h i n e   i s   t h e n   s e q u e n c e d   by  t h e  

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



p r o g r a m .   At  t h e   end  of  t h e   p r o g r a m ,   t h e   t e m p o r a r i l y   s t o r e d  

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

I t   w i l l   u s u a l l y   be  r e q u i r e d   to  m o n i t o r   t h e   w e i g h t  

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

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

one  or  more   " r i n s e "   s t a g e s ,   i t   i s   n o t   e s s e n t i a l   to  a s s e s s  

t h e   w e i g h t   of  w a t e r   a d m i t t e d   to  t h e   m a c h i n e   a t   t h e   c o m -  

m e n c e m e n t   of   e a c h   r i n s e   s t a g e   b e c a u s e   i t   can   be  a s s u m e d  

t h a t   t h e   w e i g h t   of  t h e   " r i n s e "   w a t e r   b e a r s   a  f i x e d   r e l a -  

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

s t a g e .   Each   " r i n s e "   s t a g e   may  r e q u i r e   t h e   same  w e i g h t   c f  

w a t e r   as  t h e   "wash"   s t a g e   or  a  p r o p o r t i o n   o n l y   of  t h a t  

w e i g h t .   In  e i t h e r   c a s e ,   t h e   m i c r o p r o c e s s o r   i s   p r o g r a m m e d  

to   p e r m i t   t h e   e n t r y   of  t h e   p r e d e t e r m i n e d   w e i g h t   of  w a t e r .  

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

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

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

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

t o   be  d e a l t   w i t h ,   t h e   m i c r o p r o c e s s o r   may  be  p r o g r a m m e d   t o  

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

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

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

p r o g r a m   i n v o l v i n g   a  "wash"   s t a g e .   In  t h a t   c a s e ,   t h e   c o n -  

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

p e r a t u r e   of  w a t e r   in   t h e   t u b .   Such   s e n s o r s   w i l l   i n p u t   t o  

t h e   m i c r o p r o c e s s o r   v i a   t h e   i n p u t   i n t e r f a c e   26  and  t h e  

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

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

t e m p e r a t u r e .   The  t o t a l   w e i g h t   of  w a t e r   i s ,   cf  c o u r s e ,  

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

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

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

a d m i s s i o n   to  "mix"   t h e   w a t e r   in  t h e   t u b   d u r i n g   a d m i s s i o n  

to  e n s u r e   a  h o m o g e n e o u s   mix  f o r   t e m p e r a t u r e   s e n s i n g .   I n  

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



a d m i s s i o n   cf  w a t e r   f i r s t   f r o m   one  s u p p l y   and  t h e n   f r o m   t h e  

e t h e r   d e p e n d i n g   upon  t h e   s e n s e d   t e m p e r a t u r e ,   and  to  a l l o w  

s l o w   r o t a t i o n   of  t h e   drum  b r i e f l y   a f t e r   e a c h   i n t a k e .  

W e i g h t   m e a s u r e m e n t s   a r e   t h e n   t a k e n   by  e n e r g i s i n g   t h e  

e l e m e n t s   25  d u r i n g   t h e   i n t e r v a l s   b e t w e e n   t h e   i n t a k e   o f  

w a t e r   and  when  t h e   drum  i s   s t a t i o n a r y .  

Where   t h e   w a s h i n g   m a c h i n e   h a s   w a s h i n g   p r o g r a m s  

r e q u i r i n g   an  a m o u n t   of  w a t e r   d i f f e r e n t   f rom  t h a t   d e t e r m i n e d  

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

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

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

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

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

t h e   d i f f e r e n t   a m o u n t   of  w a t e r   i s   r e q u i r e d .   In  a d d i t i o n   t o  

v a r y i n g   t h e   a m o u n t   of  w a t e r   to  be  a d m i t t e d   as  r e q u i r e d   b y  

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

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

c o n t e n t s   of  t h e   drum  to  be  p r o c e s s e d   a c c o r d i n g   to   t h e  

s e l e c t e d   p r o g r a m   so  r e q u i r e s .  

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

t h a t   shown  in  F i g .   2  and  u s i n g   one  s e n s o r   o n l y   i s  s h o w n   i n  

F i g .   5.  The  c o n f i g u r a t i o n   shown  in   F i g .   5  i s   g e n e r a l l y  

s i m i l a r   to   t h a t   shown  in  F i g .   2  e x c e p t   t h a t  t h e   c o n t a i n e r s  

21a  do  n o t   e a c h   h o u s e   an  e l e m e n t   25  b u t   i n s t e a d   a r e   i n t e r -  

c o n n e c t e d   by  d u c t i n g   31  j o i n e d   by  a  b r a n c h   p i p e   32  to  a  

f i f t h   c o n t a i n e r   33  h o u s i n g   a  s i n g l e   e l e m e n t   25.  I n c l u d e d  

in   t h e   b r a n c h   p i p e   32  i s   a  r e s t r i c t o r   34  w h o s e   f u n c t i o n   i s  

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

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

d r u m .  

The  s i n g l e   e l e m e n t   25  of  t h e   F i g .   5  c o n f i g u r a t i o n  

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

w i t h   r e f e r e n c e   to   F i g .   4,  e x c e p t   t h a t ,   w i t h   t h e   F i g .   5 

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

t h e   drum  d u r i n g   a d m i s s i o n   of  w a t e r   in  o r d e r   to   s e n s e   t h e  



w e i g h t   of  a d m i t t e d   w a t e r .   The  r e s t r i c t o r   34  w i l l   damp  o u t  

any  t r a n s i e n t   p r e s s u r e   c h a n g e s   due  to   v e r t i c a l   o s c i l l a t i o n s  

of  t h e   d rum  due  to   r o t a t i o n   t h e r e o f   f o r   w a t e r   m i x i n g .  

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

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

" w a s h "   s t a g e .  

I t   i s ,   of  c o u r s e ,   a l s o   p o s s i b l e   to  h o u s e   t h e  

s i n g l e   e l e m e n t   25  in  one  of  t h e   f o u r   c o n t a i n e r s   21a  b u t  

n o t   in   a  s e p a r a t e   c o n t a i n e r   as  i s   t h e   c a s e   in  t he   c c n f i g -  

u r a t i o n   of  F i g .   5.  In  t h a t   c a s e ,   a l t h o u g h   r e s t r i c t o r s   c a n  

be  i n c l u d e d   t h e y   a r e   no t   as  e f f e c t i v e   in   d a m p i n g   ou t   a l l  

t r a n s i e n t   r e s p o n s e s .  

In  b o t h   c o n f i g u r a t i o n s ,   h o w e v e r ,   i t   i s   n e c e s s a r y  

to   e n s u r e   t h a t   t h e r e   i s   no  p o s s i b i l i t y   of  u p w a r d   m o v e m e n t  

of  t h e   m e m b e r s   17  b e c a u s e   s u c h   m o v e m e n t   w o u l d   p e r m i t  

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

to   d i f f e r i n g   p r e s s u r e s   t h e r e i n .   T h u s ,   t h e   s t r a p s   20  m u s t  

be  so  d i m e n s i o n e d   and  f i t t e d   as  to   p r e v e n t   s u c h   u p w a r d  

m o v e m e n t .  

F i g .   6  s h o w s ,   in   v e r t i c a l   s e c t i o n ,   a  f o r m   of  c o n -  

t a i n e r   s u i t a b l e   f o r   t h e   a l t e r n a t i v e   c o n f i g u r a t i o n s   j u s t  

r e f e r r e d   t o .   A  d i a p h r a g m   u n i t   35  i s   l o c a t e d   by  a  s h a l l o w  

r e c e s s   7a  in   t h e   b a s e   7  of  t h e   m a c h i n e   and  i s   s e c u r e d  

t h e r e t o   by  m e a n s   of  a  b o l t   36.   The  f l e x i b l e   u p p e r   s u r f a c e  

37  of  t h e   u n i t   35  i s   s e c u r e d   to   t h e   b a s e   of  t h e   a s s o c i a t e d  

member   17  by  a  f i t m e n t   38  w i t h   a  t h r e a d e d   b o s s   39  w i t h   a n  

i n t e r n a l   b r a n c h e d   b o r e   40.  A  b r a n c h   p i p e   41  w i t h   a  

c o u p l i n g   42  f i t t e d   o v e r   t h e   b o s s   39  c o m m u n i c a t e s   w i t h   t h e  

i n t e r i o r   of  t h e   u n i t   35  v i a   t h e   b o r e   40.   A  c l o s e d   end  n u t  

44  s c r e w e d   down  on  t h e   b o s s   39  s e c u r e s   t h e   f i t m e n t   to  t h e  

s u r f a c e   37  of  t h e   u n i t   3 5 .  

A l s o   s e c u r e d   to  t h e   b a s e   7  a d j a c e n t   t h e   u n i t   3 5  

i s   a  b o l t   45  t h a t   e x t e n d s   u p w a r d l y   f r o m   t h e   b a s e   7  t h r o u g h  

an  a p e r t u r e   46  in  t he   b a s e   of  t h e   member   17.  The  b o l t   45  

c a r r i e s   a  w a s h e r   47  of  a  d i a m e t e r   l a r g e r   t h a n   t h a t   of  t h e  



a p e r t u r e   4 6 .  

A f t e r   t h e   u n i t s   35  h a v e   been   f i t t e d   and  t h e   p i p e s  

41  i n t e r c o n n e c t e d   b e t w e e n   t h e   u n i t s   and  w i t h   t h e   i n c l u s i o n  

of  an  a d d i t i o n a l   c o n t a i n e r   as  in   F i g .   5  a b o v e   or  w i t h o u t  

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

i n t o   t h e   s y s t e m   v i a   a  c o n n e c t o r   48  ( F i g .   5)  u n t i l   t h e  

b a s e s   of  t h e   m e m b e r s   17  c o n t a c t   t h e   a s s o c i a t e d   w a s h e r s   4 7  

or  u n t i l   a  s p e c i f i e d   c l e a r a n c e   i s   r e a c h e d .  

An  a l t e r n a t i v e   and  s i m p l i f i e d   f o r m   of  t h e   c o n -  

t a i n e r   21a  i s   shown  in  F i g .   7.  A  c u p - s h a p e d   v e s s e l   4 9  

w h o s e   c u r v e d   w a l l   i s   a p e r t u r e d   as  a t   50,  a c c o m m o d a t e s   a 

bag   51  of  a  r e s i l i e n t   m a t e r i a l ,   f o r   e x a m p l e   r u b b e r .   T h e  

bag   51  i s   d i s c - s h a p e d   so  as  to   f i t   e a s i l y   w i t h i n   t h e  

v e s s e l   49  and  h a s   a  c o n n e c t o r   52  t h a t   e x t e n d s   t h r o u g h   t h e  

a p e r t u r e   50.   S e a t e d   upon   t h e   bag   51  and  p a r t l y   l o c a t e d  

w i t h i n   t h e   u p p e r   p a r t   of  t h e   v e s s e l   49  i s   a  p i s t o n   53  w i t h  

an  i n t e g r a l   c e n t r a l   b o s s   54  t h a t   e x t e n d s   t h r o u g h   t h e   b a s e  

of   t h e   member   17  and  i s   s e c u r e d   t h e r e t o   by  a  n o n - r e l e a s a b l e  

f a s t e n e r   55.  The  v e s s e l   49  and  t h e   p i s t o n   53  may  be  m a d e  

of  a  s u i t a b l e   p l a s t i c s   m a t e r i a l .  

The  c o n n e c t o r s   52  a r e   u s e d   to   i n t e r c o n n e c t   t h e  

b a g s   51  w i t h   e a c h   o t h e r   and  w i t h   an  a d d i t i o n a l   c o n t a i n e r  

h o u s i n g   a  p r e s s u r e   r e s p o n s i v e   e l e m e n t   as  in  t h e   c o n f i g u r a -  

t i o n   shown  in   F i g .   5 .  

I n s t e a d   of  i n c o r p o r a t i n g   t h e   d i s p l a y   29  and  t h e  

n e c e s s a r y   c o n t r o l s ,   t he   m a c h i n e   may  i n c l u d e   an  a u t o m a t i c  

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

t h e   d i s p e n s e r   w h i c h   t h e r e a f t e r   d i s p e n s e s ,   u n d e r   t h e  

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

d e t e r g e n t .  

In  t h e   e v e n t   t h a t   t h e   w a s h i n g   m a c h i n e   i s   no t   f i t t e d  

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

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

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

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



t h e   v a r i o u s   m a t e r i a l s   t h a t   t h e   m a c h i n e   w i l l   wash   and  t h e  

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

e x c e e d e d .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   t u b   may  b e  

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

t h e   m a c h i n e .  

The  c o n s t r u c t i o n   j u s t   d e s c r i b e d   h a s   t h e   a d v a n t a g e  

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

m a t i c a l l y   s e t   a t   t h e   min imum  r e q u i r e d   f o r   t h e   l o a d   in   t h e  

d rum  t h e r e b y   a v o i d i n g   w a s t i n g   w a t e r   and  e n e r g y   in  h e a t i n g  

t h e   w a t e r   e i t h e r   b e f o r e   i t   e n t e r s   t h e   m a c h i n e   a n d / o r   i n  

t h e   m a c h i n e   i t s e l f .  



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

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

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

w e i g h t   of  a r t i c l e s   to   be  w a s h e d   when  l o a d e d   i n t o   t h e  

m a c h i n e   and  to   t h e   w e i g h t   of  w a t e r   a d m i t t e d   to   t h e   m a c h i n e  

f o r   a  p r o g r a m   c y c l e   or  a  p a r t   t h e r e o f ,   and  a  c o n t r o l  

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

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

of  w a t e r   to   be  a d m i t t e d   to   t h e   m a c h i n e   as  d e t e r m i n e d   b y  

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

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

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

of   w a t e r   h a s   b e e n   a d m i t t e d .  

2.  A  m a c h i n e   as  c l a i m e d   in   c l a i m   1  i n   w h i c h   t h e  

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

t h e   w e i g h t   of   a r t i c l e s   l o a d e d   i n t o   t h e   m a c h i n e   e x c e e d s   t h e  

maximum  w e i g h t   a p p r o p r i a t e   to  a  s e l e c t e d   p r o g r a m .  

3.  A  m a c h i n e   as  c l a i m e d  i n   c l a i m   2  in   w h i c h   t h e  

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

b o t h .  

4.  A  m a c h i n e   as  c l a i m e d   in  any  one  of  c l a i m s   1 - 3  

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

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

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

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

d e f i n e d )   and  to   t r a n s m i t   t o   t h e   c o n t r o l   s y s t e m   an  i n d i c a -  

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

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

t h e   r e m o v a l   of  any  e x c e s s   w a t e r   p r e s e n t .  

5.  A  m a c h i n e   as  c l a i m e d   in  c l a i m  4   in   w h i c h   t h e  

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

a s s e s s e d   w e i g h t   (as   h e r e i n   d e f i n e d )   and  t o   u s e   t h a t   w e i g h t  

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

6.  A  m a c h i n e   as  c l a i m e d   in  c l a i m   5  in   w h i c h  t h e  



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

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

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

7.  A  m a c h i n e   as  c l a i m e d   in  c l a i m  4 ,   5  or  6  i n  

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

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

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

8.  A  m a c h i n e   as  c l a i m e d   in  c l a i m   7  in  w h i c h   t h e  

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

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

h o r i z o n t a l   member   l y i n g   p a r a l l e l   to  t h e   a x i s   of  t h e   d r u m  

and  s u p p o r t e d   a t   e a c h   end  by  t h e   f l e x i b l e   w a l l   of  a  

l i q u i d   f i l l e d   c o n t a i n e r .  

9.  A  m a c h i n e   as  c l a i m e d   in   c l a i m   8  in  w h i c h   t h e  

means   a r e   p r o v i d e d   f o r   l i m i t i n g   u p w a r d   m o v e m e n t   of  t h e  

e l o n g a t e   m e m b e r s .  

10.  A  m a c h i n e   as   c l a i m e d   in  a n y  o n e   of  c l a i m s  

7-9  in   w h i c h   e a c h   c o n t a i n e r   h a s   a s s o c i a t e d   w i t h   i t   a  

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

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

11.  A  m a c h i n e   as  c l a i m e d   in  a n y  o n e   of  c l a i m s  

7,  8  or  9  in   w h i c h   t h e   c o n t a i n e r s   a r e   i n t e r c o n n e c t e d   o n e  

w i t h   a n o t h e r   and  to  a  f u r t h e r   c o n t a i n e r   w i t h   w h i c h   i s  

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

in   t h e   l i q u i d   in  t h e   f u r t h e r   c o n t a i n e r .  

12,  A  m a c h i n e   as  c l a i m e d   in  a n y  o n e   of  c l a i m s  

4-11  in  w h i c h   t h e   m a c h i n e   i s   a d a p t e d   to  t a k e   in  b o t h   h o t  

and  c o l d   w a t e r ,   in  w h i c h   r o t a t i o n   of  t h e   drum  o c c u r s  

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

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

a d m i t t e d   w a t e r   r a t e   o n l y   when  t h e   drum  is   a t   a  s t a n d s t i l l ,  

13.  A  m a c h i n e   as  c l a i m e d   in  a c c o r d a n c e   w i t h   a n y  

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

d e t e r g e n t   s u p p l y   means   and  in  w h i c h   the   c o n t r o l   s y s t e m   i s  

a d a p t e d   to  c o n t r o l   t h e   d e t e r g e n t   s u p p l y   means   to  a l l o w  



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

d e t e r m i n e d   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 d   w e i g h t  o f   w a t e r  

and  t h e   d e g r e e   of  s o i l i n g   of  a r t i c l e s   tc  be  w a s h e d .  

14.  A  m a c h i n e   as  c l a i m e d   in  any  one  of  c l a i m s  

1 -12   in   w h i c h   t h e r e   i s   an  i n d i c a t o r   f o r   i n d i c a t i n g   to  a  

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

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

as  d e t e r m i n e d   by  t h e   r e q u i r e d   w e i g h t   of  w a t e r   and  t h e  

d e g r e e   of  s o i l i n g   of  t h e   a r t i c l e s .  
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