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©  Improvements  relating  to  methods  of  and  machines  for  washing  textile  articles. 
A  method  of  washing  textile  articles  in  which,  whilst  the 

articles  are  immersed  in  a  washing  liquid,  the  liquid  may  be 
heated  to  a  low  temperature  in  the  region  of  30°C  and  is 
agitated  for  brief  periods  in  the  region  of  15  to  60  seconds  by 
reversals  of  a drum  (2)  rotatable  about  substantial  horizon- 
tal  axis  and  containing  the  liquid  and  articles  in  each  of  a 
succession  of  longer  basic  periods  in  the  region  of  5  to  20 
minutes,  all  continuing  over  a  period  of  2  hours  or  longer. 
Preferably  increments  of  rotation  are  of  different  amounts  in 
opposite  directions  respectively.  A  machine  having  a  control 
means  (10,  29,  44)  determining  the  temperature  (44)  of  the 
liquid  and  the  durations  of  the  basic  periods  and  periods  of 
agitation  is  also  provided.  The  method  of  washing  provides 
considerable  saving  in  energy  whilst  achieving  satisfactory 
cleanliness  of  the  articles  washed. 





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

fo r   w a s h i n g   c l o t h e s   or  o t h e r   t e x t i l e   a r t i c l e s .  

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

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

f o r   r o t a t i o n   a b o u t   a  h o r i z o n t a l   a x i s   and  h a v i n g   an  o p e n -  

ing  a t   one  end  t h r o u g h   w h i c h   t h e   a r t i c l e s   can  be  l o a d e d  

i n t o   t h e   drum,   t h e   l a t t e r   b e i n g   d r i v e n   by  an  e l e c t r i c  

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

r o t a t i o n a l   s e n s e   and  t h e n   r o t a t i o n   in  t he   o t h e r   r o t a -  

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

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

c h a m b e r   to  a  l e v e l   s u c h   t h a t   t he   a r t i c l e s   in  t he   drum  a r e  

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

f o r   a  r e l a t i v e l y   p r o l o n g e d   p e r i o d   and  t h e r e a f t e r   t h e  

w a s h i n g   l i q u i d   ( w h i c h   may  c o n t a i n   a  d e t e r g e n t )   is  p u m p e d  

out   of  t he   m a c h i n e   and  t he   a r t i c l e s   a r e   s u b j e c t e d   to  a t  

l e a s t   one  r i n s i n g   in  f r e s h   w a t e r   fed   i n t o   t he   w a s h i n g  

c h a m b e r   a f t e r   w h i c h   i t   is  pumped  o u t ,   t he   a r t i c l e s   b e i n g  

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

d rum.   U s u a l l y   t h e '   r i n s i n g   and  c e n t r i f u g a l   e x t r a c t i o n  

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

W h i l s t   e f f i c i e n t   w a s h i n g   of  t he   a r t i c l e s   can  b e  

a c h i e v e d   by  t h i s   c o n v e n t i o n a l   m e t h o d ,   i t   does   consume   a  

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

t h a t   t he   w a s h i n g   a c t i o n   is  c o n t i n u e d   f o r   an  a p p r e c i a b l e  

p e r i o d ,   and  in  t h i s   a c t i o n   the   l o a d   of   a r t i c l e s   is  r a i s e d  

f rom  t h e   l o w e s t   p o i n t   of  t h e   drum  to  n e a r   i t s   h i g h e s t  

p o i n t   r e p e a t e d l y ,   and  by  r e a s o n   of  t he   f a c t   t h a t   t h e   d r u m  

u n d e r g o e s   r e v e r s a l s   of  r o t a t i o n   so  t h a t   i t   has   to  b e  

r e p e a t e d l y   a c c e l e r a t e d   from  r e s t   to  t he   " t u m b l i n g "   s p e e d .  



The  a b i l i t y   of  a u t o m a t i c   w a s h i n g   m a c h i n e s   to  c l e a n  

a r t i c l e s   of   c l o t h i n g   and  o t h e r   t e x t i l e  a r t i c l e s   i s   c o n -  

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

can  make  a  w a s h i n g   p r o c e s s   q u i t e   e x p e n s i v e .   I t   w o u l d   b e  

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

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

same  c l e a n l i n e s s   to  r e s u l t   in  t h e  a r t i c l e s   a t   t h e   end  o f  

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

I t   is  known  to  soak   a r t i c l e s   to   be  w a s h e d   f o r   a  l o n g  

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

l i q u i d .   However   t he   d i r t  f r o m  t h e   a r t i c l e s   t e n d s   to  f o r m  

a  scum  on  t he   s u r f a c e   of   t h e   w a s h i n g   l i q u i d   and  t h e n   w h e n  

t h e   w a s h i n g   l i q u i d   i s  s u b s e q u e n t l y   pumped  ou t   of  t h e  

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

scum  s e t t l e s   on  t h e   s u r f a c e   o f  t h e   a r t i c l e s   and  c a u s e s  

s t r e a k s   or  t i d e   m a r k s ,  w h i c h   in  a  s u b s e q u e n t   w a s h i n g  

o p e r a t i o n   a r e   as  d i f f i c u l t ,   i f   no t   more  so ,   t o  r e m o v e  

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

The  a b o v e   d e s c r i b e d   s o a k i n g   t e c h n i q u e   has   t h e r e f o r e  

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

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

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

r e c e i v e d .  

B e c a u s e   of  t h e   r a t h e r   u n s a t i s f a c t o r y   r e s u l t   of   s o a k -  

ing  a r t i c l e s   as  a f o r e   d e s c r i b e d ,   t he   t e n d e n c y   has   been   t o  

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

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

a b l y   l e s s   e n e r g y   a n d  f o r   some  a r t i c l e s   a r e   q u i t e   s a t i s -  

f a c t o r y .   However   o t h e r  a r t i c l e s   made  f rom  d i f f e r e n t  

m a t e r i a l ,   f o r   e x a m p l e ,   or  a r t i c l e s   w h i c h   by  t h e i r   n a t u r e  

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

of   c l e a n l i n e s s   and  r e q u i r e   f u r t h e r   w a s h i n g .  



The  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   is  to  p r o v i d e   a  

m e t h o d   of   w a s h i n g   by  means   of  w h i c h   e n e r g y   s a v i n g   can  b e  

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

has   t h e   a b i l i t y   to  e x t r a c t   d i r t   from  t h e   a r t i c l e s   u n d e r -  

g o i n g   w a s h i n g   and  t h e r e a f t e r   r emove   i t   f rom  t h e   v i c i n i t y  

of   t h e   a r t i c l e s .  

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  m e t h o d   o f  

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

ing   t h e   a r t i c l e s   in  a  w a s h i n g   l i q u i d ,   s u b j e c t i n g   t h e  

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

a r t i c l e s   f rom  t h e   w a s h i n g   l i q u i d   r e l a t i v e l y   from  t h e  

i m m e r s e d   r e l a t i o n ,   c h a r a c t e r i s e d   in  t h a t :  

a.  t he   w a s h i n g   l i q u i d   is  no t   h i g h e r   t h a n   a  p r e -  
d e t e r m i n e d   r e l a t i v e l y   low  t e m p e r a t u r e ;  

b.  t he   w a s h i n g   l i q u i d   is  s u b j e c t e d   to  a g i t a t i o n   f o r  

a  r e l a t i v e l y   b r i e f   p e r i o d   in  e a c h   of  a  s u c c e s s -  

ion  of  c o n s i d e r a b l y   l o n g e r   b a s i c   p e r i o d s .  

The  t e rm  " w a s h i n g   l i q u i d "   i n c l u d e s   w a t e r ,   w a t e r   t o  

w h i c h   a  d e t e r g e n t   has   been   a d d e d ,   and  w a t e r   to  w h i c h   a  

b i o l o g i c a l   a g e n t   has   been   a d d e d .  

The  number   of  c o n s i d e r a b l y   l o n g e r   b a s i c   p e r i o d s   w i l l  

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

f rom  t h e   a r t i c l e s   i n t o   t he   w a s h i n g   l i q u i d .  

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

l i q u i d   to  a  r e l a t i v e l y   low  t e m p e r a t u r e .   By  " r e l a t i v e l y  

low"  is  mean t   a  t e m p e r a t u r e   above   t h a t   a t   w h i c h   u n h e a t e d  

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

s u p p l i e d   and  w h i c h   g e n e r a l l y   is  b e t w e e n   4°C  and  1 5 ° C  

d e p e n d i n g   upon  c l i m a t i c   c o n d i t i o n s ,   bu t   no t   h i g h e r   t h a n  

is  no  more  t h a n   p l e a s a n t l y   warm  to  the   h a n d .   T y p i c a l l y   a  

" r e l a t i v e l y   low"  t e m p e r a t u r e   wou ld   be  30°C  but   i t   i s  

c o n t e m p l a t e d   t h a t   more  g e n e r a l l y   i t   w o u l d   be  in  t he   r a n g e  

of  20°C  to  4 0 o C .  



I t   has   s u r p r i s i n g l y   b e e n  f o u n d   t h a t   even   t h o u g h   t h e  

known  t e c h n i q u e   of   s o a k i n g   a r t i c l e s   f o r   l o n g   p e r i o d s   i n  

w a s h i n g   l i q u i d   d id   not   p r o d u c e   s a t i s f a c t o r y   r e s u l t s ,   b y  

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

l i q u i d ,   t he   scum  p r e v i o u s l y   f o r m e d   on  t h e   s u r f a c e   of   t h e  

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

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

t h e   a r t i c l e s   b e i n g   w a s h e d   once   t h e   w a t e r   was  r e m o v e d .  

F u r t h e r m o r e ,   t h e   i n t e r m i t t e n t   a g i t a t i o n   of  t h e  

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

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

w a s h i n g   l i q u i d   to  r e m o v e   d i r t   t h e r e f r o m .   I t   is   b e l i e v e d  

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

b e t w e e n   the   w a s h i n g   l i q u i d   and  t h e   a r t i c l e s   b e i n g   w a s h e d .  

By  h e a t i n g   t h e   w a s h i n g   l i q u i d   to  a  p r e d e t e r m i n e d  

r e l a t i v e l y   low  t e m p e r a t u r e ,   i . e .   a  t e m p e r a t u r e   c o n s i d -  

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

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

more  b e n e f i c i a l   r e s u l t   was  a t t a i n e d .  

I t   was  f o u n d   t h a t   by  h e a t i n g   to  a  r e l a t i v e l y   l ow  

t e m p e r a t u r e   s u c h   as  3 0 ° C ,  i . e .   l e s s   t h a n   n o r m a l   body  h e a t  

t e m p e r a t u r e ,   t he   l e n g t h   of   t i m e   fo r   w h i c h   t he   s o a k i n g  

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

r e s u l t   c o u l d   be  c o n s i d e r a b l y   s h o r t e n e d .  

The  b e n e f i t s   o b t a i n e d   f rom  h e a t i n g   to  low  t e m p e r a -  

t u r e   can  be  a c h i e v e d   a t   v e r y   l i t t l e   e x p e n d i t u r e   of  e n e r g y  
s i n c e  a   t y p i c a l   low  t e m p e r a t u r e   of  a b o u t   30°C  may  n o t  

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

s u p p l i e d   f rom  a  d o m e s t i c   ho t   w a t e r   s u p p l y ,   or  i f   t h e  

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

r e q u i r e d   to  h e a t   to  300C  w o u l d   no t   be  e x c e s s i v e   a n d ,   i n  

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

a t   t h e   p r e d e t e r m i n e d   low  t e m p e r a t u r e   w i l l   r e q u i r e   o n l y   a  



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

b e t w e e n   t he   w a s h i n g   l i q u i d   a t   t h i s   r e l a t i v e l y   low  t e m p e r -  

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

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

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

m a c h i n e s   and  t h e   s u r r o u n d i n g   t e m p e r a t u r e .   Thus  t he   h e a t  

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

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

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

r e p e a t e d   a t   t he   i n t e r v a l s   of  t i m e   a f o r e s a i d ,   t he   d i r t  

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

r a t h e r   t h a n   f o r m i n g   a  scum  on  t he   s u r f a c e   and  the   s t r e a k -  

ing  or  " t i d e   mark"   e f f e c t   is  e l i m i n a t e d .  

T h e r e   is   c o n s i d e r a b l e   f l e x i b i l i t y   of   c h o i c e   as  t o  

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

of  t he   w a s h i n g   l i q u i d   is  e f f e c t e d   and  t he   b a s i c   p e r i o d s  

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

r a t i o   of   1  to   20  made  up  of  an  a g i t a t i o n   p e r i o d   of  30  

s e c o n d s   in  a  b a s i c   p e r i o d   of  10  m i n u t e s .  

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

t i m e   may  be  v a r i e d   w i t h o u t   d e l e t e r i o u s   e f f e c t   b a s e d   on  

t he   f o l l o w i n g   c o n s i d e r a t i o n s .   L e n g t h e n i n g   of   t h e   p e r i o d s  

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

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

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

has   a l r e a d y   been   a c h i e v e d   by  t h e   use   of   s h o r t e r   p e r i o d s  

of  a g i t a t i o n .   E v i d e n t l y   too   b ig   a  r e d u c t i o n   in  t h e  

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

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

d i r t .   I t   is   b e l i e v e d   t h a t   the   r a t i o   a b o v e   r e f e r r e d   to  may 

be  i n c r e a s e d   to  5   or  r e d u c e d   to  1 / 8 0   w i t h o u t   e n c o u n t e r -  

ing  t he   s p e c i f i c   d i s a d v a n t a g e s   r e f e r r e d   to  to  any  s i g n i -  

f i c a n t   e x t e n t .  



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

i t   is  c o n s i d e r e d   on  t h e   b a s i s   of   s i m i l a r   c o n s i d e r a t i o n s  

t h a t   i t   m i g h t   be  r e d u c e d   to  15  s e c o n d s   or  i n c r e a s e d   to  60  

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

r e d u c e d   to  5  m i n u t e s   or  i n c r e a s e d   to  20  m i n u t e s .  

F u r t h e r ,   when  a g i t a t i o n   is   e f f e c t e d   by  r o t a t i o n   a t   a  

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

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

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

d i r e c t i o n s   r e s p e c t i v e l y ,   e . g .   4  s e c o n d s   in  a  f o r w a r d  

d i r e c t i o n   and  2  s e c o n d s   in  a  r e v e r s e   d i r e c t i o n .  

I t   is  n o t   i n t e n d e d   t h a t   t h i s  r a n g e   of  r a t i o s   or  t h e  

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

s h o u l d   be  s t r i c t l y   l i m i t i n g   s i n c e   e v i d e n t l y   t h e   d e g r e e   o f  

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

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

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

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

b e n e f i t   t h e r e t o .  

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

f u n d a m e n t a l l y   f rom  t h a t   w h i c h   is   c u s t o m a r i l y   in  u s e ,   i n  

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

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

s t a n t i a l l y   l o n g e r   p e r i o d   of  t i m e .   Thus  i t   is  c o n t e m -  

p l a t e d  t h a t   t h e   o v e r a l l   p e r i o d   of   t i m e   may  be  in  t h e  

r e g i o n   of  2  h o u r s   and  p r e f e r a b l y   w i l l   be  l o n g e r .  

The  s t e p s   of   the   m e t h o d   in  a c c o r d a n c e   w i t h   t h e  

i n v e n t i o n   as  a b o v e   d e f i n e d   m a y  b e   s u p p l e m e n t e d   by  t h e  

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

r i n s i n g   and  t h e r e a f t e r   s u b j e c t i n g   t h e   a r t i c l e s   to  c e n t r i -  

f u g a l   e x t r a c t i o n   e i t h e r   once  or  a  p l u r a l i t y   of  t i m e s   a s  

is  c o n v e n t i o n a l l y   p e r f o r m e d .  



F u r t h e r ,   i f   d e s i r e d ,   t h e   s t e p s   of   t h e   m e t h o d   a b o v e  

d e f i n e d   may  be  p r e c e d e d   by  s u b j e c t i n g   the   l i q u i d   t o  

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

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

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

e a c h   s u b s e q u e n t   b a s i c   p e r i o d .  

From  a  f u r t h e r   a s p e c t   t h e   i n v e n t i o n   r e s i d e s   in  t h e  

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

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

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

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

in  s a i d   c h a m b e r ,   means  f o r   d i s c h a r g i n g   the   w a s h i n g   l i q u i d  

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

a r e   p r o v i d e d   f o r   r e n d e r i n g   t he   a g i t a t i o n   means   o p e r a t i v e  

f o r   a  b r i e f   p e r i o d   in  e a c h   of  a  s u c c e s s i o n   of  c o n s i d e r -  

a b l y   l o n g e r   b a s i c   p e r i o d s .  

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

h e a t i n g   the   w a s h i n g   l i q u i d ,   and  means   f o r   c o n t r o l l i n g   t h e  

t e m p e r a t u r e   to  w h i c h   i t   is  h e a t e d   to  a  r e l a t i v e l y   low 

v a l u e   as  h e r e i n   d e f i n e d .  

The  r a t i o   of  t h e   b r i e f   p e r i o d s   of   a g i t a t i o n   to  t h e  

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

may  be  as  a l r e a d y   r e f e r r e d   to  in  d e f i n i n g   t h e   m e t h o d   o f  

t h e   i n v e n t i o n .  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d  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   w h e r e i n : -  

FIGURE  1  is  a  d i a g r a m m a t i c   view  in  s i d e   e l e v a t i o n  

and  in  v e r t i c a l   c r o s s - s e c t i o n   of  one  e m b o d i m e n t   of  w a s h -  

ing  m a c h i n e   in  a c c o r d a n c e   w i t h   t he   i n v e n t i o n   f o r   p e r f o r m -  

ing  t he   m e t h o d   t h e r e o f ;  

FIGURE  2  i l l u s t r a t e s   p a r t   of  a  w a s h i n g   m a c h i n e  

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

a c c o r d a n c e   w i t h   t he   p r e s e n t   i n v e n t i o n ;  



FIGURE  3  i s   a  s c h e m a t i c   c i r c u i t   d i a g r a m   of   t h e  

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

R e f e r r i n g   f i r s t l y   to  F i g u r e   1,  t h e   w a s h i n g   m a c h i n e  

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

w a s h i n g   c h a m b e r   1  w h i c h   may  be  of  g e n e r a l l y   c y l i n d r i c a l  

form  c o n t a i n i n g   a  w a s h i n g   drum  2  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 ,   t h e   w a s h i n g   c h a m b e r   b e i n g   s u p p o r t e d   in  a n y  

s u i t a b l e   m a n n e r ,   f o r   e x a m p l e   by  s t r u t s   3  f rom  a  b a s e   3 a .  

A  c a s i n g  4   e n c l o s e s   t h e   w a s h i n g   c h a m b e r   and  d r i v e  

means   f o r   t h e   drum  w h i c h   c o m p r i s e s   a  m o t o r   12c  w h i c h  

d r i v e s   t h e   drum  s p i n d l e   2 a · t h r o u g h   t h e   i n t e r m e d i a r y   of  a  

b e l t   and  p u l l e y   d r i v e   9.  The  s p i n d l e   2a  and  t h e   drum  i s  

s u p p o r t e d   by  a  s u i t a b l e   b e a r i n g   8  c a r r i e d   by  t h e   w a s h i n g  

c h a m b e r .  

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

e x a m p l e   ho t   w a t e r   i n l e t   c o n t r o l l e d   by  a  s o l e n o i d   v a l v e  

12e,   a  c o l d   w a t e r   i n l e t   c o n t r o l l e d   by  a  s o l e n o i d   v a l v e  

12g  and  a  d r a i n   o u t l e t   p r e f e r a b l y   c o m m u n i c a t i n g   w i t h   a  

w e l l   or  sump  in  t h e   w a s h i n g   c h a m b e r   and  c o n t r o l l e d   by  a n  

e l e c t r i c a l l y   d r i v e n   pump  1 2 b .  

The  w a s h i n g   c h a m b e r   1  is  s e a l e d   w i t h   r e s p e c t   to  t h e  

c a s i n g   by  a  f l e x i b l e   g a s k e t   or  s e a l i n g   r i n g   6  and  t h e  

e n t r a n c e   to  t h e   w a s h i n g   c h a m b e r   1  and  drum  2  is  c o n -  

t r o l l e d   by  a  d o o r   5  w h i c h   is   h i n g e d l y   c o n n e c t e d   t o  t h e  

c a s i n g   4  a b o u t   a  v e r t i c a l   a x i s   7  and  is  m o v a b l e   u p o n  

r e l e a s e   of  a  s o l e n o i d   c o n t r o l l e d   door   l o c k   12a  b e t w e e n  

t h e   c l o s e d   p o s i t i o n   shown  and  a n  o p e n   p o s i t i o n .   A s s o c -  

i a t e d   w i t h   t h e   door   is  a  s e a l i n g   r i n g   or  g a s k e t   5 

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

A  f u r t h e r   f u n c t i o n a l   u n i t   s e e n   in  F i g u r e   1  is  a  

h e a t e r   12d  f o r   h e a t i n g   t he   l i q u i d   in  t he   w a s h i n g   c h a m b e r .  

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



o m i t t e d   f rom  F i g u r e   1  m e r e l y   f o r   t h e   s a k e   of  s i m p l i c i t y  

and  may  i n c l u d e   a  s o l e n o i d   o p e r a t e d   c o n d i t i o n e r   v a l v e  

c o n t r o l l i n g   t he   f low  of  c o n d i t i o n i n g   l i q u i d   t h r o u g h   a  

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

R e f e r r i n g   now  to  F i g u r e   2,  a  s i m p l e   c o n t r o l  

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

i l l u s t r a t e d .  

A  c o n v e n t i o n a l   p r o g r a m m e   c o n t r o l   m e c h a n i s m   shown  b y  

a r r o w   20  has   an  e l e c t r i c   m o t o r   21  w h i c h   d r i v e s   t h r o u g h  

g e a r b o x   22  a  r o t a r y   c a m - o p e r a t e d   s w i t c h   23.  The  p o s i t i o n  

-from  w h i c h   t h e   r o t a r y   s w i t c h   23  commences   is  a d j u s t a b l e  

by  a  m a n u a l l y   c o n t r o l l e d   member  24  w h i c h   is  n o r m a l l y  

s i t u a t e d   e x t e r n a l l y   of   t h e   c a s i n g   25  of  t he   w a s h i n g  
m a c h i n e   n o r m a l l y   on  t h e   f r o n t   p a n e l   t h e r e o f .   The  o p e r a -  
t i o n   of  such   s w i t c h e s   is   w e l l   known  and  in  u s e ,   d e p e n d i n g  

on  t h e   wash   p r o g r a m m e   r e q u i r e d ,   t h e   c o n t r o l   member  24  i s  

r o t a t e d  f r o m   an  o f f   p o s i t i o n   to  a  commence  p o s i t i o n ,   a  
s t a r t   s w i t c h   26  is  o p e r a t e d ,   t h e   m o t o r   21  w i l l   r o t a t e  

c a u s i n g   r o t a t i o n   of  r o t a r y   s w i t c h   2 3 .  

The  r o t a r y   s w i t c h   23  c o m p r i s e s   many  d i f f e r e n t   p a i r s  

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

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

v a l v e s   to   a l l o w   the   i n g r e s s   or  p r e v e n t   i n g r e s s   of  w a t e r  

i n t o   t he   w a s h i n g   m a c h i n e ,   a  pump  to  pump  out   t h e   w a t e r  

f rom  t h e   w a s h i n g   m a c h i n e   and  h e a t i n g   means   to   h e a t   t h e  

w a t e r   to  t h e   r e q u i r e d   t e m p e r a t u r e   e t c .  

The  r o t a r y   s w i t c h   23  is  p r o v i d e d   w i t h   a  p a i r   o f  

c o n t a c t s   27  c o n n e c t e d   t h r o u g h   s w i t c h   28  to  a  s e c o n d  

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

m o t o r / g e a r b o x   30,  r o t a r y   t i m e r   s w i t c h   31  and  m a n u a l l y  

o p e r a b l e   member  3 2 .  



I f   i t   is  r e q u i r e d   in  a  w a s h i n g   p r o g r a m m e   to  e m p l o y  

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

s w i t c h   28  is  c l o s e d   and  a t   a  p r e d e t e r m i n e d   t i m e   in  a  

w a s h i n g   p r o g r a m m e ,   p r e f e r a b l y   n e a r   t h e   b e g i n n i n g  ( s e e  

p r o g r a m m e s   on  p a g e   16 ) ,   t h e   r o t a r y   s w i t c h   23  c l o s e s  

c o n t a c t s   27  w h i c h   has   t h e   e f f e c t ,   p r o v i d i n g   t he   s w i t c h   28  

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

w h i c h   d r i v e s   r o t a r y   t i m e r   s w i t c h   3 1 .  

The  r o t a r y   t i m e r   s w i t c h   31  has   a  p l u r a l i t y   o f  

c o n t a c t s ,   one  p a i r   of   w h i c h   33  a r e   n o r m a l l y   c l o s e d   b u t ,  

on  e n e r g i s a t i o n   of   m o t o r   30  t h e y   w i l l   open   to  p r e v e n t  

f u r t h e r   r o t a t i o n   of   t h e   c o n v e n t i o n a l   p r o g r a m m e r   2 0 .  

A  s e c o n d   p a i r   of  c o n t a c t s   34  w i l l   o p e n ,   w h i c h  

c o n t a c t s   34  a r e   c o n n e c t e d   to  t h e   w a t e r   i n l e t   v a l v e   t o  

a l l o w   t h e   c o n t a i n e r   to  f i l l   w i t h  w a t e r   and  c o n t a c t s . 3 5  

w i l l   a l s o   c l o s e .   The  c o n t a c t s   35  c o n n e c t   t he   m o t o r   1 2 c  

d r i v i n g   t he   drum  2  t h r o u g h   an  e l e c t r i c a l   c o n t r o l   c i r c u i t  

36  to   a  s o u r c e   of  s u p p l y   c o n n e c t e d   to  t e r m i n a l s   38  a n d  

3 9 .  

The  e l e c t r o n i c   c i r c u i t   36  is  a d a p t e d   to  p r o v i d e  

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

t i m e   such   t h a t   t h e   m o t o r   12c  w i l l   be  e n e r g i s e d   f o r   a  

p e r i o d   of  30  s e c o n d s   f o r   e x a m p l e   once   in  e a c h   b a s i c  

p e r i o d   of  10  m i n u t e s   f o r   e x a m p l e .   Such  e l e c t r o n i c  

c i r c u i t s   a r e   w e l l   known  and  may  c o m p r i s e   s e m i - c o n d u c t o r  

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

by  t he   r a t e   of  c h a r g i n g   of   a  c a p a c i t o r   t h r o u g h   r e s i s t i v e  

m e a n s .  

The  e l e c t r o n i c   c i r c u i t   36  may  a l s o   be  a d a p t e d   d u r i n g  

i t s   p e r i o d   of   e n e r g i s a t i o n   to  c a u s e   t h e   m o t o r   12c  t o  

r o t a t e   t he   drum  2,  f i r s t   in  one  d i r e c t i o n   and  t h e n   in  a n  

o p p o s i t e   d i r e c t i o n   of   r o t a t i o n .   Such  a c t i o n   c a n  b e  

a c h i e v e d   by  u s i n g   a  D.C.  e l e c t r i c   m o t o r   to   d r i v e   t h e   d r u m  



2  and  c a u s i n g   a  r e v e r s a l   of  p o l a r i t y   of  e n e r g i s a t i o n   b y  

t h e   c o n t r o l   c i r c u i t   36  to  c a u s e   r e v e r s e d   r o t a t i o n .  

The  c l o t h i n g   or  o t h e r   t e x t i l e   a r t i c l e s   p r e s e n t   i n  

t h e   drum  2  w i l l   t h u s   be  w a s h e d   in  a c c o r d a n c e   w i t h   t h e  

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

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

3 2 .  

The  r o t a r y   t i m e r   s w i t c h   31  may,  f o r   e x a m p l e ,   b e  

a d a p t e d   to   c o m p l e t e   one  r e v o l u t i o n   in  12  h o u r s   but   i t s  

s t a r t i n g   p o i n t   may  be  p r e d e t e r m i n e d   by  r o t a t i n g   t h e  

m a n u a l l y   o p e r a b l e   member   32  to   any  d e s i r e d   p o s i t i o n   s o  

t h a t   t h e   m e t h o d   of  w a s h i n g   of  t h e   p r e s e n t   i n v e n t i o n   may  
be  c a r r i e d   out   f o r   any  t i m e ,   say  f rom  a  q u a r t e r   of  a n  

h o u r   to  12  h o u r s .  

On  c o m p l e t i o n   of  r o t a t i o n   of  t h e   t i m e r ,   t h e   c o n t a c t s  

33  w i l l   a g a i n   c l o s e   w h i c h   w i l l   once   a g a i n   c o n n e c t   p o w e r  
to  t h e   m o t o r   21,  t h u s   r e c o m m e n c i n g   o p e r a t i o n   of  t h e  

p r o g r a m m e r   20  to   a l l o w   t h e   r e m a i n d e r   of  t h e   w a s h i n g  

p r o g r a m m e   to  c o n t i n u e .  

D u r i n g   t he   m e t h o d   of  w a s h i n g   of  t h e   p r e s e n t   i n v e n -  

t i o n   c o n t r o l l e d   by  p r o g r a m m e r   29,  t h e   w a t e r   w i l l   no t   b e  

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

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

may  have   been   open  to  f i l l   t h e   tub  w i t h   w a t e r ,   t h a t   is  a t  

a  r e l a t i v e l y   low  t e m p e r a t u r e ,   f o r   e x a m p l e   30°C,  or  a l t e r -  

n a t i v e l y   o n l y   the   v a l v e   a l l o w i n g   c o l d   w a t e r   to  e n t e r   may  
h a v e   been   o p e n e d ,   in  w h i c h   c a s e   t he   t e m p e r a t u r e   of  t h e  

w a t e r   w i l l   be  l o w e r .  

In  t he   c a s e   of  an  a u t o m a t i c   m a c h i n e   h a v i n g   a  c o l d  

f i l l   o n l y ,   when  t i m e   is  l i m i t e d   and  i t   is  d e s i r e d   t o  

a c h i e v e  t h e   same  r e s u l t s   in  a  s h o r t   t i m e   by  u s i n g   t h e  

m e t h o d   of  w a s h i n g   of  t he   p r e s e n t   i n v e n t i o n   as  w o u l d   b e  



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

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

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

t e m p e r a t u r e   by  h e a t e r   1 2 d .  

A  s w i t c h   41  is  p r o v i d e d   on  t h e   f a c i a   of  t h e   w a s h i n g  

m a c h i n e   w h i c h ,   when  in  i t s   s w i t c h e d   on  p o s i t i o n   w i l l  

e n s u r e   t h a t   t h e   h e a t e r   12d  i s   e n e r g i s e d   t h r o u g h   t h e r m o -  

s t a t   42  d e s i g n e d   to   s w i t c h   on  and  o f f   a t   t h e   p r e d e t e r -  

m i n e d   d e s i r e d   low  t e m p e r a t u r e   so  t h a t   t h e   w a t e r   w i l l   b e  

h e a t e d   by  h e a t e r   12d  up  to  t h e   d e s i r e d   low  t e m p e r a t u r e  

and  when  i t   a c h i e v e s   t h a t   t e m p e r a t u r e   t h e r m o s t a t   42  w i l l  

open  to  t e r m i n a t e   t h e   h e a t i n g   s u p p l y .   I f   t h e   t e m p e r a t u r e  

f a l l s   below  t h e   p r e d e t e r m i n e d   low  t e m p e r a t u r e   t h e r m o s t a t  

42  w i l l   once   a g a i n   s w i t c h   on  to  r e - e n e r g i s e   t h e   h e a t e r  

12d  to   r e t u r n   t h e   w a t e r   to  s a i d   p r e d e t e r m i n e d   low  t e m p e r -  

a t u r e .  

F i g u r e   2  shows  o n l y   one  p a i r   of   c o n t a c t s   3 4  

c o n n e c t e d   to  w a t e r   v a l v e   44  f o r   a l l o w i n g   t h e   i n g r e s s   o f  

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

in  a  w a s h i n g   m a c h i n e   w h i c h   is   a d a p t e d   to  be  s u p p l i e d   w i t h  

b o t h   ho t   and  c o l d   w a t e r   f rom  a  s u p p l y ,   t h e r e   may  be  t w o  

s u c h   p a i r s   of  c o n t a c t s   34  and  two  w a t e r   v a l v e s   44,  o n e  

f o r   t h e   hot   w a t e r   and  one  f o r   t h e  c o l d   w a t e r .  

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

t h e   p r e s e n t   i n v e n t i o n   is  c a r r i e d   out   d u r i n g   a  c o n v e n -  

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

ing  of  t h a t   c y c l e .   Howeve r   t h e   r e m a i n d e r   of  t h e   w a s h i n g  

c y c l e   w i l l ,   in  view  of  t h e   s u b s t a n t i a l   d e g r e e   of   c l e a n i n g  

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

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

have   been   t h e   c a s e .   T h u s ,   i f   t h e   m e t h o d   of  w a s h i n g   o f  

t h e   p r e s e n t   i n v e n t i o n   is  s e l e c t e d   by  s w i t c h i n g   on  s w i t c h  

28,  i t   w i l l   a l s o   have   t he   e f f e c t   of  c u r t a i l i n g   some  o f  

t he   s t a g e s ,   in  p a r t i c u l a r   t he   w a s h i n g   s t a g e   of  t h e   s u b -  

s e q u e n t   p a r t   of  t he   p r o g r a m m e .  



The  a b o v e  d e s c r i b e d   a r r a n g e m e n t   is  o n l y   one  m e t h o d  

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

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

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

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

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

i c a l l y .   Such  a  m e t h o d   of  o p e r a t i o n   w i l l   now  be  d e s c r i b e d  

w i t h   r e f e r e n c e   to  F i g u r e   3 .  

R e f e r r i n g   now  to  F i g u r e   3,  t h e   e l e c t r i c a l l y  

e n e r g i s e d   f u n c t i o n a l   u n i t s   a r e   i d e n t i f i e d   a t   12a  to  1 2 g .  

The  s u p p l y   of  c u r r e n t   to  t h e s e   u n i t s   f rom  a  240  v o l t  

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

t e r m i n a l s   t 1 ,   t2  of  a  main   m a n u a l l y   o p e r a b l e   i s o l a t o r  

s w i t c h   S1,  t h e   o u t p u t   t e r m i n a l s   t 3 ,   t4  of  w h i c h   a r e  

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

f o r m e r   T1  and  a l s o   to   power   s u p p l y   r a i l s   15  and  16,  i n  

t h e   l a t t e r   c a s e   t h r o u g h   t h e   i n t e r m e d i a r y   of  a  s w i t c h   S2  

o p e r a t e d   by  d o o r   r e l e a s e   s o l e n o i d   1 2 a .  

The  s u p p l y   of  c u r r e n t   to  t h e   f u n c t i o n a l   u n i t s   12a  t o  

12g  f rom  t h e   c o n d u c t o r s   15  and  16  is   c o n t r o l l e d   b y  

r e s p e c t i v e   g a t e   c o n t r o l l e d   s e m i - c o n d u c t o r   d e v i c e s   13a  t o  

13E  r e s p e c t i v e l y   in  a c c o r d a n c e   w i t h   t h e   o u t p u t   s i g n a l s  

d e v e l o p e d   at   t h e   o u t l e t s   of  c o n t r o l   c i r c u i t s   i n c o r p -  

o r a t i n g   a  m i c r o   p r o c e s s o r   and  d e s i g n a t e d   10a  to  1 0 g  

r e s p e c t i v e l y .   In  t h e   c a s e   of  f u n c t i o n a l   u n i t s   13b  to  1 3 g  

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

o u t p u t   d r i v e r   17.  A s s o c i a t e d   w i t h   t he   f u n c t i o n a l   d e v i c e s  

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

c o n t r i b u t e   to  t he   f u n c t i o n   p e r f o r m e d   by  t h e   f u n c t i o n a l  

d e v i c e s ,   t h e s e   b e i n g   h i g h ,   medium  and  low  l e v e l   s w i t c h e s  

S3,  S4,  S5  s e r v i n g   r e s p e c t i v e l y   to  c o n t r o l   c u r r e n t   to  t h e  

ho t   w a t e r   s o l e n o i d   v a l v e   12e,   c o l d   w a t e r   s o l e n o i d   v a l v e  

12f  and  h e a t e r   12d  and  w h i c h   p r o v i d e   i n p u t s   to  t he   m i c r o  

p r o c e s s o r   at   t e r m i n a l s   10k,  101,  10m.  to  c o n t r o l   t h e  

l i q u i d   l e v e l s   in  t he   drum.  A  f u r t h e r   s u p p l e m e n t a r y  



d e v i c e   is  a  t a c h o   g e n e r a t o r   12c1  o p e r a t i v e l y   c o u p l e d  

m e c h a n i c a l l y   as  i n d i c a t e d   by  t h e   b r o k e n   l i n e   12c2  t o  

d r i v e   m o t o r   12c  and  p r o v i d i n g   an  i n p u t   to  t h e   m i c r o  

p r o c e s s o r   a t   t e r m i n a l   1 0 n .  

A  f u r t h e r   s u p p l e m e n t a r y   d e v i c e   is   a  t h e r m i s t o r   Th1 
w h i c h   s e n s e s   t he   t e m p e r a t u r e   o f  t h e   w a s h i n g   l i q u i d   in  t h e  

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

p r o c e s s o r   a t   t e r m i n a l   1 0 p .  

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

of  t h e   d r i v e   m o t o r   12c  is   c o n t r o l l e d   by  a  f u r t h e r   s u p p l e -  

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

t a c t s   S6  and  p o w e r e d   f rom  s e c o n d a r y   w i n d i n g   T1c,   t r a n s -  

f o r m e r   T1  (44  v o l t s ) .   The  r e l a y   RV  is  o p e r a t e d   u n d e r   t h e  

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

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

by  t h e   o u t p u t   a t   t e r m i n a l   10c  of   t he   m i c r o   p r o c e s s o r   a n d  

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

MR  h a v i n g   s w i t c h   c o n t a c t s   S 7 .  

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

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   p r o g r a m m e ,   a  s e r i e s   o f  

s w i t c h e s ,   p r e f e r a b l y   of  t h e   p r e s s   b u t t o n  t y p e ,  S 8 a  t o   S 8 i  

p r o v i d e   i n p u t s   at   t e r m i n a l s   11a  to  11i  r e s p e c t i v e l y   f o r  

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

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

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

w h i c h   is   e x p l a i n e d   h e r e i n a f t e r .  

I n d i c a t o r   means   14  a re   p r o v i d e d   c o m p r i s i n g   a  p l u r a l -  

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

e x a m p l e   l i g h t   e m i t t i n g   d i o d e s   1 4 a  -  1 4 g  w h i c h   c o n s t i t u t e  

a  7  s e g m e n t   n u m e r i c a l   i n d i c a t o r  a n d   e l e m e n t s   1 4 h  -   14m 

w h i c h   c o n s i s t   of   s i n g l e   l i g h t   e m i t t i n g  d i o d e s ,   b o t h   s e t s  

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

t e r m i n a l s   1 3 a  -   13g  of   t he   m i c r o   p r o c e s s o r   t h r o u g h   t h e  



i n t e r m e d i a r y   of  a  d i s p l a y   power   d r i v e r .   The  two  s e t s   o f  

d i s p l a y   e l e m e n t s ,   n a m e l y   1 4 a  -   14g  and  1 4 h  -   14m  a r e   e a c h  

s u p p l i e d   r e s p e c t i v e l y   by  a l t e r n a t e   h a l f   c y c l e s   of  t h e  

A.C.   e l e c t r i c i t y   s u p p l y   f rom  t r a n s f o r m e r   s e c o n d a r y   T 1 b  

v i a   d i o d e s   19a  and  1 9 b .  

The  p r o g r a m m i n g   p r o v i d e d   by  t he   m i c r o   p r o c e s s o r   i s  

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

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

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

s i n g l e   L . E . D . ' s   1 4 a  -   14m  i n d i c a t e   o p t i o n s   f o r   s e l e c t i o n  

w h i l s t   t he   LED's   p r o v i d i n g   t he   s e v e n   s e g m e n t   n u m e r i c a l  

i n d i c a t o r   w i l l   i n d i c a t e   t h e   i d e n t i f i c a t i o n   number   of  t h e  

w a s h   p r o g r a m m e .   A f t e r   s t a r t   t he   s i n g l e   L . E . D . ' s   1 4 a  -  

14m  i n d i c a t e   p r o g r e s s   of   t h e   s e l e c t e d   wash   p r o g r a m m e   a s  

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

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

f a c t   by  f l a s h i n g   a l t e r n a t i v e l y   ' F '   and  a  code  n u m b e r  

s i g n i f y i n g   t he   n a t u r e   of  t h e   f a u l t .  

R e f e r r i n g   now  to  t h e   w a s h i n g   p r o g r a m m e s   w h i c h   can  b e  

p r o v i d e d   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 ,   t h e  

l a t t e r   may  f u r n i s h   o u t p u t s   p r o d u c i n g   many  d i f f e r e n t  

p r o g r a m m e s ,   one  of  w h i c h   w i l l   now  be  d e s c r i b e d   in  d e t a i l .  

The  me thod   of  w a s h i n g   of  t he   p r e s e n t   i n v e n t i o n   may 

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

h e r e i n a f t e r   r e f e r r e d   to   by  t h e   d e s i g n a t i o n   " S o a k " .  

1.  F i l l   c o l d   f o r   10  s e c o n d s   no  a c t i o n .  

F i l l   ho t   and  c o l d   to  h i g h   l e v e l   w i t h   a c t i o n .  

Heat   to  30°C  w i t h   a c t i o n .  

Wash  f o r   10  m i n u t e s .  

SOAK -  one  t u m b l e   a c t i o n   e v e r y   10  m i n u t e s .  

Th i s   s e q u e n c e   w i l l   c o n t i n u e   u n t i l   'START'  i s  

p r e s s e d .  

Pump  s p i n   a t   95  r . p . m .   f o r   1  m i n u t e   30  s e c o n d s .  



2.  F i l l   c o l d   to  low  l e v e l   n o  a c t i o n .  

F i l l   c o l d   to   h i g h   l e v e l  w i t h   a c t i o n .  

R i n s e   for 11 2  m i n u t e s .  

Pump  s p i n   a t   95  r . p . m .  f o r   1  m i n u t e  3 0   s e c o n d s .  

Pump  s p i n   a t   460  r . p . m .   f o r   10  s e c o n d s .  

Pump  o u t  w i t h  c o l d   v a l v e   open   f o r   15  s e c o n d s .  

3.  F i l l   c o l d  t o   low  l e v e l   no  a c t i o n .  

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

R i n s e   f o r   1.  m i n u t e s .  

Pump  s p i n   a t   95  r . p . m .   f o r   1  m i n u t e   30  s e c o n d s .  

P u m p  s p i n  a t   460  r . p . m .   f o r   10  s e c o n d s .  

Pump  out   w i t h   c o l d   v a l v e   open  f o r   15  s e c o n d s .  

4.  F i l l   c o l d   to  low  l e v e l   no  a c t i o n .  

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

w i t h   a c t i o n .  

R i n s e   f o r   11  m i n u t e s .  

P a u s e   u n t i l   s t a r t   is  o p e r a t e d   i f  r i n s e   h o l d   i s  

s e l e c t e d .  

Pump  s p i n  a t   95  r . p . m .   f o r   1  m i n u t e   30  s e c o n d s .  

Pump  s p i n   a t   460  r . p . m .   f o r   2  m i n u t e s .  

I t   w i l l   be  n o t e d   t h a t   a l t h o u g h   t h e   i n i t i a l   w a s h  

s e q u e n c e   s e t   f o r t h   in  s u b - p a r a g r a p h   1  does   i n c l u d e   a  w a s h  

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

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

t i o n   of  t h e   l i q u i d )   e v e r y   10  m i n u t e s   and  t y p i c a l l y   t h i s  

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

of  30  s e c o n d s   in  each   of  a  s e r i e s   of  l o n g e r   b a s i c   p e r i o d s  

of   10  m i n u t e s .   T h i s  s e q u e n c e   c o n t i n u e s   u n t i l   t h e   s t a r t  

c o n t r o l   is  p r e s s e d   to  b r i n g   i n t o   o p e r a t i o n   pump  ou t   o f  

t h e   l i q u i d   f o l l o w e d   by  t h e   r i n s e   s e q u e n c e s   s e t   f o r t h   i n  

s u b - p a r a g r a p h s   2  to  4 .  

The  s e q u e n c e   of  p a r a g r a p h   1  s t a r t i n g   w i t h   t h e   f i r s t  

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



w o u l d   be  c o n t i n u e d   f o r   a t   l e a s t   1  h o u r   and  p r e f e r a b l y  

l o n g e r ,   f o r   e x a m p l e   3  to  4  h o u r s .  

I t   w o u l d   be  p o s s i b l e   to  s e t   a  p e r i o d   a u t o m a t i c a l l y  

f o r   c o n t i n u a n c e   of  t he   t u m b l e   s e q u e n c e   of  t h e   d u r a t i o n   1 ,  

2  or  more  h o u r s   so  t h a t   i t   is  no t   n e c e s s a r y   f o r   t h e  

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

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

in  s u b - p a r a g r a p h s   2,  3  and  4  a u t o m a t i c a l l y .  

The  p r i n c i p a l   d i f f e r e n c e   b e t w e e n   t h e   ' s o a k '   t e c h -  

n i q u e   of   t he   p r e s e n t   i n t e n t i o n   and  c o n v e n t i o n a l   w a s h e s   i s  

t h a t   e q u i v a l e n t   c l e a n s i n g   is   a c h i e v e d   by  l o n g   soak   a t  

r e l a t i v e l y   low  t e m p e r a t u r e   w i t h   minimum  a g i t a t i o n  

c o m p a r e d   w i t h   a  s h o r t   wash   at   h i g h   t e m p e r a t u r e   w i t h  

v i g o r o u s   a g i t a t i o n .   The  economy  is  a c h i e v e d   by  n o t  

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

i e n c y   of  the   wash   is  m a i n t a i n e d   by  t h e   min imum  w a s h  

a c t i o n   to  p r e v e n t   . ' t i d e - m a r k s '   and  r e d i s p o s i t i o n   of  d i r t .  

T h i s   can  be  a c h i e v e d   by  e l e c t r o n i c   c o n t r o l   of  t h e  

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

w h i c h   w o u l d   be  e n c o u n t e r e d   by  use   of  a  m e c h a n i c a l   t i m e r  

due  to  t he   l ong   o p e r a t i o n a l   p e r i o d   w h i c h   may  be  r e q u i r e d  

e . g .   s t a r t i n g   t he   m a c h i n e   at   say   2300  h o u r s   and  t e r m i n a t -  

ing  t h e   soak  p r o g r a m m e   at   say  0800  h o u r s   t h e   n e x t   d a y .  

The  r e q u i s i t e   p r o g r a m m e   to  c a r r y   ou t   t he   soak   p r o g r a m m e  
h e r e i n b e f o r e   r e f e r r e d   t o ,   f o l l o w e d ,   i f   r e q u i r e d ,   by  a  

main   w a s h i n g   p r o g r a m m e   is   p r o v i d e d   by  a  m i c r o p r e s s o r   a s  

more  f u l l y   d i s c l o s e d   in  our   c o - p e n d i n g   a p p l i c a t i o n  

e n t i t l e d   " I m p r o v e m e n t s   r e l a t i n g   to  c o n t r o l   c i r c u i t s   in  o r  

f o r   w a s h i n g   and  t he   l i k e   m a c h i n e s   or  o t h e r   a p p a r a t u s " .  



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

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

and  s u b j e c t i n g   t h e   w a s h i n g   l i q u i d   to  a g i t a t i o n   and  s u b -  

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

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

t h a t :  

a.   t h e   w a s h i n g   l i q u i d   is  n o t  h i g h e r   t h a n  a   p r e -  
d e t e r m i n e d   r e l a t i v e l y   low  t e m p e r a t u r e ;  

b.  t he   w a s h i n g  l i q u i d   i s  s u b j e c t e d   to  a g i t a t i o n   f o r  

a  r e l a t i v e l y   b r i e f   p e r i o d   in  e a c h   of   a  s u c c e s s -  

ion  of  c o n s i d e r a b l y   l o n g e r  b a s i c   p e r i o d s .  

2.  A  m e t h o d   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 s e d   i n  

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

r e l a t i v e l y   low  t e m p e r a t u r e .  

3.  A  m e t h o d   as  c l a i m e d   in  e i t h e r   o f  c l a i m s   1  and  2 ;  

c h a r a c t e r i s e d   in  t h a t  t h e   r a t i o   of   t h e   t i m e   p e r i o d   o v e r  

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

b e t w e e n   1  :  5  a n d  1   :  8 0 .  

4.  A  m e t h o d   a c c o r d i n g   to  a n y  o n e   of  t h e   p r e c e d i n g  

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

a g i t a t i o n s   i s  b e t w e e n   15  s e c o n d s   and  6 0  s e c o n d s .  

5.  A  m e t h o d   a c c o r d i n g   to  a n y  o n e   of   t h e   p r e c e d i n g  

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

b a s i c   p e r i o d s  i s   b e t w e e n   5  m i n u t e s   and  20  m i n u t e s .  

6.  A  m e t h o d   a c c o r d i n g   to  a n y  o n e   of  t h e   p r e c e d i n g  

c l a i m s ,   c h a r a c t e r i s e d   in  t h a t  a g i t a t i o n   i s   e f f e c t e d   b y  
r o t a t i o n   a t   a  t u m b l i n g   s p e e d   o f  t h e   drum  (2)   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   and  in  w h i c h   b o t h   t h e   a r t i c l e s  

and  l i q u i d   and  p r e s e n t  a n d   in  t h a t   t h e   drum  (2)   is  g i v e n  

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

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



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

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

c l a i m e d   in  any  one  of  c l a i m s   1  to  6 .  

8.  A  m a c h i n e   f o r   w a s h i n g   t e x t i l e   a r t i c l e s   c o m p r i s i n g   a  

body  (1)  d e f i n i n g   a  w a s h i n g   c h a m b e r   f o r   r e c e p t i o n   of  t h e  

a r t i c l e s   to  be  w a s h e d ,   means   fo r   s u p p l y i n g   w a s h i n g   l i q u i d  

to  s a i d   c h a m b e r   ( 1 ) ,   means   (2)  f o r   a g i t a t i n g   s a i d   l i q u i d  

in  s a i d   c h a m b e r ,   means   ( 1 2 b )   f o r   d i s c h a r g i n g   t h e   w a s h i n g  

l i q u i d   f rom  s a i d   c h a m b e r   ( 1 ) ,   c h a r a c t e r i s e d   in  t h a t  

c o n t r o l   means   ( 1 0 ,   29)  a r e   p r o v i d e d   f o r   r e n d e r i n g   t h e  

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

of  a  s u c c e s s i o n   of  c o n s i d e r a b l y   l o n g e r   b a s i c   p e r i o d s .  

9.  A  m a c h i n e   a c c o r d i n g   to  c l a i m   8  c o m p r i s i n g   means   ( 4 0 )  

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

means   (42)   a re   p r o v i d e d   f o r   c o n t r o l l i n g   t he   t e m p e r a t u r e  

to  w h i c h   i t   is   h e a t e d   to  a  r e l a t i v e l y   low  v a l u e   as  h e r e i n  

d e f i n e d .  

10.  A  m a c h i n e   a c c o r d i n g   e i t h e r   of  c l a i m s   8  and  9 ,  

c h a r a c t e r i s e d   in  t h a t   c o n t r o l   means   (10 ,   29)  a r e   o p e r a b l e  

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

t h e   b a s i c   p e r i o d s   and  t he   v a l u e s   of  e ach   of  t h e s e   p e r i o d s  

' as   c l a i m e d   in  r e s p e c t   of  a n y  o n e   of  c l a i m s   3,  4  or  5 .  
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