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(54)  Improved  continuous  batch  type  washing  machine  and  method  for  operating  same. 

  There  is  disclosed  a  continuous  batch  type  washing 
machine  wherein  means  are  provided  for  exchanging  liquor 
in  one  or  more  of  the  successive  compartments  in  which 
individual  drums  (1-8)  are  rotatable  in  order to avoid  injury to 
the  goods  due  to  incompatibilities  between  the  goods  and 
the  liquor  which  would  result  from  transfer  of  the  goods  into 
a  compartment  containing  the  liquor  and/or  circulation  of  the 
liquor  into  a  compartment  for  a  drum  containing  the  goods. 



T h i s   i n v e n t i o n   r e l a t e s   in   g e n e r a l   t o   t h e   w a s h -  

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

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

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

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

a l s o   o f t e n   known  as  " t u n n e l "   w a s h e r s ,   e a c h   o f   a  s u c -  

c e s s i o n   of   d rums   or   b a s k e t s   i s   m o u n t e d   f o r   r o t a t i o n  

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

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

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

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

drum  i n t o   t h e   n e x t   s u c c e s s i v e   d rum,   i n t e r m e d i a t e   w a s h i n g  

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

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

m a k i n g   up  t h e   b a t h   d u r i n g   e a c h   w a s h i n g   c y c l e .   T h u s ,  

s u c c e s s i v e   b a t c h e s   of   c l o t h   g o o d s   may  be  f e d   i n t o   t h e  

l e a d i n g   drum  a t   f r o n t   end   and  r e m o v e d   f r o m   t h e   t r a i l i n g  

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

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

D e p e n d i n g   on  t h e   d e s i g n   and  a r r a n g e m e n t   of   t h e  

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

or   more   drum  c o m p a r t m e n t s   a t   t h e   f r o n t   p o r t i o n   of   t h e  

m a c h i n e   f o r   p r e - w a s h   p u r p o s e s   and  s o a p   may  be  a d d e d   t o  

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

drum  c o m p a r t m e n t s   in  t h e   ma in   wash  s t a g e   o f   t h e   m a c h i n e .  



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

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

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

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

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

to  t h e   o t h e r  -   e . g . ,   c e r t a i n   of   t h e   d i f f e r e n t   t y p e s   o f  

l i q u o r   may  be  p r e v e n t e d   f r o m   c o m m i n g l i n g .  

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

to  t h e   n e x t   s u c c e s s i v e   drum  a t   t h e   same  t i m e  -   i . e . ,  

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

b a t c h   i s   t r e a t e d   i n   e a c h   drum  f o r   t h e   same  l e n g t h   o f  

t i m e ,   w h e t h e r   t h a t   t r e a t m e n t   be  p r e - w a s h ,   m a i n   w a s h ,  

r i n s e   o r   c h e m i c a l .   C o n s e q u e n t l y ,   and   by  way  o f   e x a m p l e ,  

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

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

o u g h l y   w a s h e d   a n d / o r   t h o r o u g h l y  r i n s e d .   T h u s ,   a l t h o u g h ,  

as  p r e v i o u s l y   m e n t i o n e d ,   c e r t a i n   t y p e s   of   l i q u o r   may  n o t  

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

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

f rom  one  d r u m   c o m p a r t m e n t   i n t o   an  a d j a c e n t   d rum  c o m p a r t -  

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

or  more   a d d i t i o n a l   a d j a c e n t   drum  c o m p a r t m e n t s .   F u r t h e r -  

m o r e ,   t h i s   c i r c u l a t i o n   of   l i q u o r  m a y   be  c o - c u r r e n t   w i t h  

or  c o n t r a   to   t h e   d i r e c t i o n   in   w h i c h   t h e   g o o d s   a r e   t r a n s -  

f e r r e d   f r o m   one   d rum  to   t h e   n e x t   s u c c e s s i v e   d rum  of   t h e  

m a c h i n e .  

P r e f e r a b l y ,   e a c h   drum  h a s   c o a x i a l   i n l e t s   a n d  

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

f e r r e d   t h r o u g h   t h e   o u t l e t   in   one  d rum  i n t o   t h e   i n l e t   i n  

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

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

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

c o m p a r t m e n t s . . T h u s ,   as  shown  and  d e s c r i b e d   f o r   e x a m p l e  

in  U.  S.  P a t e n t   No.  4 , 2 3 6 , 3 9 3 ,   t h e   s c o o p s   a r e   of   s u c h  

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

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



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

t h e   c l o t h e s .   H o w e v e r ,   when   t h e   d r u m s  a r e   r o t a t e d   a  

p r e d e t e r m i n e d   e x t e n t   in   one   d i r e c t i o n ,   an  i n c l i n e d  

w a l l   of   t h e   s c o o p s   a s s u m e s   a  p o s i t i o n   in   w h i c h   t h e  

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

t h e   n e x t   d rum.   A f t e r   a  r e l a t i v e l y   s h o r t   i n t e r v a l ,  

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

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

w a s h   c y c l e .   As  known  i n   t h e   a r t ,   in   o t h e r   m a c h i n e s   o f  

t h i s   t y p e ,   t h e   c l o t h   g o o d s   may  be  t u m b l e d   and   w a s h e d  

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

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

I t   i s   o f t e n   n e c e s s a r y ,   o r   a t   l e a s t   d e s i r a b l e ,  

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

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

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

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

t h e   g o o d s  i n   t h e   a d j a c e n t   d rum  c o m p a r t m e n t   i n t o   w h i c h  

s u c h   l i q u o r   i s   n e x t   to   f l o w .   F o r   e x a m p l e ,  i f   l i q u o r   i n  

w h i c h   g o o d s   dyed   w i t h   f a s t   c o l o r s   had   b e e n   w a s h e d   w a s  

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

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

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

m i g h t   a l s o   a r i s e   by  v i r t u e   o f   t h e   f a c t   t h a t   t h e   l i q u o r  

in  a  g i v e n   drum  c o m p a r t m e n t   w o u l d   be  i n j u r i o u s   to   t h e  

g o o d s   w h i c h   a r e   to   be  t r a n s f e r r e d   f rom  t h e   n e x t   p r e -  

c e d i n g   d rum  c o m p a r t m e n t   i n t o   t h a t   drum  c o m p a r t m e n t .  

T h u s ,   f o r   e x a m p l e ,   in  t h e   e x a m p l e   n o t e d   a b o v e ,   w h e r e i n  

d y e d   g o o d s   a r e   f o l l o w e d   by  w h i t e   g o o d s ,   t h e  l i q u o r   i n  

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

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

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

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

f e d   t h r o u g h   t h e   m a c h i n e   in   one   s e q u e n c e ,   and  t h u s   i n  

a c c o r d a n c e   w i t h   one  f o r m u l a ,   t h e y   may  n o t   when   f e d  

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

a n c e   w i t h   a n o t h e r   f o r m u l a . . F o r   e x a m p l e ,   w h i l e   d y e d  



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

i f   t h e   w h i t e   g o o d s   f o l l o w   t h e   dyed   g o o d s ,   as  a b o v e  

d e s c r i b e d ,   t h e y   may  n o t   i f   t h e   o r d e r . i s   r e v e r s e d .  

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

t h a n   o r   in   a d d i t i o n   to   c o l o r ,   as  in  t h e   a b o v e -  

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

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

e x a m p l e ,   t e m p e r a t u r e   may  be  a  f a c t o r   in   d e t e r m i n i n g  

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

l i q u o r   in   one  drum  c o m p a r t m e n t   may  be  t o o   h o t   f o r   t h e  

g o o d s   w h i c h   a r e   to   e n t e r   i t   n e x t ,   or   f o r   t h e   g o o d s   i n  

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

n e x t .   C h e m i c a l s   may  a l s o   be  a  f a c t o r   in   t h a t   t h e  

l i q u o r   in   a  g i v e n   drum  c o m p a r t m e n t   may  c o n t a i n   b l e a c h  

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

e n t e r   i t   n e x t .   Or ,   l i q u o r   i n  a   g i v e n   drum  c o m p a r t m e n t  

may  be  v e r y   d i r t y ,   due  to   s o i l   f rom  t h e   g o o d s   w a s h e d  

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

g o o d s   w h i c h   a r e   n e x t   to   e n t e r   i t .   I t   i s   t h u s   in   t h e s e  

s e n s e s ,   and  o t h e r   s e n s e s   w h i c h   w i l l   be  a p p a r e n t   to   t h o s e  

s k i l l e d   in   t h e   a r t ,   t h a t   t h e   t e r m   " i n c o m p a t i b i l i t y "   i s  

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

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

t y p e ,   i t   has   b e e n   t h e   p r a c t i c e   to   a v o i d ,   o r   a t   l e a s t  

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

t h e   d rum  c o m p a r t m e n t s   e m p t y .   H o w e v e r ,   t h i s   in   e f f e c t  

n e g a t e s   t h e   " c o n t i n u o u s "   a s p e c t   of   t h e   m a c h i n e   and   t h u s  

c u t s   down  on  i t s   c a p a c i t y   f o r   any  g i v e n   p e r i o d   of   t i m e ,  

and  i t   i s   t h e r e f o r e   t h e   p r i m a r y   o b j e c t   of   t h i s   i n v e n t i o n  

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

s u c h   c o n s t r u c t i o n   and  w h i c h   may  be  so  o p e r a t e d   t h a t  

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

s u c h   i n c o m p a t i b i l i t i e s .   A  more   p a r t i c u l a r   o b j e c t   i s  

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

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

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



T h e s e   and   o t h e r   o b j e c t s   a r e   a c c o m p l i s h e d ,   i n  

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

p r e s e n t  i n v e n t i o n ,   by  a  m a c h i n e   w h i c h   c o m p r i s e s ,   as  i n  

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

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

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

f o r   c a u s i n g   l i q u o r   to   c i r c u l a t e   t h r o u g h   e a c h   drum  c o m -  

p a r t m e n t   and  f r o m   a t   l e a s t   one  c o m p a r t m e n t   i n t o   an  a d j a -  

c e n t   c o m p a r t m e n t   o f   a  p a i r   of   s u c c e s s i v e   d rum  c o m p a r t -  

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

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

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

e a c h   w a s h   c y c l e ,   and  in   r e s p o n s e   to   t h e   i n c o m p a t i b i l i t y  

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

in   t h e   a d j a c e n t   drum  c o m p a r t m e n t ,   f o r   i n t e r r u p t i n g   t h e  

c i r c u l a t i o n   of   l i q u o r   f r o m   s a i d   one  i n t o   s a i d   a d j a c e n t  

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

r e p l a c i n g  t h e   l i q u o r   w h i c h   t h e   a d j a c e n t   d rum  c o m p a r t -  

m e n t   was  to   r e c e i v e   f rom  s a i d   one   drum  c o m p a r t m e n t   w i t h  

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

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

a t   t h e   end  of   e a c h   wash   c y c l e ,   and  in  r e s p o n s e   to   t h e  

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

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

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

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

b e g i n n i n g   of   t h e   n e x t   wash   c y c l e ,   a d d i n g   l i q u o r   to   t h e  

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

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

o r d e r   to   r e p l a c e   t h e   l i q u o r   w h i c h   was  d r a i n e d   t h e r e f r o m .  

More  p a r t i c u l a r l y ,   t h e   l i q u o r   may  be  c a u s e d   t o  

c i r c u l a t e   f r o m   a t   l e a s t   one  drum  c o m p a r t m e n t   to   t h e   n e x t  

s u c c e s s i v e   drum  c o m p a r t m e n t   of   a  p a i r   of   a d j a c e n t   d r u m s .  

The  l i q u o r   m a y  a l s o   be  c a u s e d   to   c i r c u l a t e   f r o m   a t   l e a s t  

one   d rum  c o m p a r t m e n t   to   t h e   n e x t   p r e c e d i n g   drum  c o m -  

p a r t m e n t   of  a  p a i r   of   a d j a c e n t   d rum  c o m p a r t m e n t s .  



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

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

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

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

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

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

n e x t   s u c c e s s i v e   drum  c o m p a r t m e n t ,   and   t h u s   in   a  c o -  

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

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

More   p a r t i c u l a r l y ,   t h e   p r e f e r r e d   and   i l l u s -  

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

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

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

r a t e ,   so  t h a t ,   in   t h e  e v e n t   o f   an  i n c o m p a t i b i l i t y   b e -  

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

g o o d s   in   t h e   n e x t   p r e c e d i n g   d rum  c o m p a r t m e n t ,   as  a b o v e  

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

be  d r a i n e d   t h e r e f r o m ,   j u s t   p r i o r   t o   t r a n s f e r   o f   t h e  

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

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

t h e   n e x t   w a s h   c y c l e .   Also,   a f t e r  t h e   c i r c u l a t i o n   of  l i q u o r  

f rom  t h e   one   drum  c o m p a r t m e n t   i n t o   t h e   o t h e r   drum  c o m -  

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

a t   t h e   b e g i n n i n g   o f   a  w a s h  c y c l e ,   i t   may  be  r e e s t a b l i s h e d  

a t   t h e   s t a r t   o f   t h e   n e x t   w a s h   c y c l e   when   t h e   l i q u o r   i n  

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

t h e   o t h e r   drum  c o m p a r t m e n t .   In  any  e v e n t ,   d u r i n g   o p e r a -  
t i o n   of   t h e   m a c h i n e ,   t h e   m e a n s   f o r   so  d r a i n i n g   and   f i l l i n g ,  

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

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

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

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

As  w i l l   b e  a p p r e c i a t e d ,   p a r t i c u l a r l y   in   t h e  

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

g e n e r a l   t y p e   may  be  so  m o d i f i e d   as  to   p e r m i t   i t s   o p e r a t i o n  



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

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

e x i s t i n g   p a r t s   and  t h e i r   f u n c t i o n s   may  be  r e t a i n e d  

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

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

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

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

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

In  t h e   d r a w i n g s ,   w h e r e i n   l i k e   r e f e r e n c e   c h a r -  

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

F i g s .   1  to   9  a r e   d i a g r a m m a t i c ,   l o n g i t u d i n a l  

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

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

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

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

c o n t i n u o u s l y   t h e r e t h r o u g h   f r o m   one  drum  to   a n o t h e r ;   a n d  

F i g .   10  i s   an  e n l a r g e d ,   d e t a i l e d   p e r s p e c t i v e  

v i e w   o f   t h e   means   by  w h i c h   l i q u o r   in  one   drum  c o m p a r t -  

m e n t   may  be  s e l e c t i v e l y   c i r c u l a t e d - i n t o   t h e   n e x t   p r e -  

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

Wi th   r e f e r e n c e   now  s p e c i f i c a l l y   to   t h e   a b o v e -  

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

i n d i c a t e d   in   i t s   e n t i r e t y   by  r e f e r e n c e   c h a r a c t e r   2 0 ,  

i n c l u d e s   a  s u c c e s s i o n   of   d r u m s   21  e a c h   of  w h i c h   i s  

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

l i q u o r   c o n t a i n e d   w i t h i n   i n d i v i d u a l   c o m p a r t m e n t s   2 2  

of   an  e l o n g a t e   t u n n e l   23  i n t e r m e d i a t e   d i v i d i n g   w a l l s   2 6 .  

The  f r o n t   ( l e f t m o s t )   c o m p a r t m e n t   of   t h e   t u n n e l   h a s   a  

c e n t r a l   i n l e t   o p e n i n g   24,   t h e   r e a r   ( r i g h t m o s t )   c o m p a r t -  

m e n t   o f   t h e   t u n n e l   has   a  c e n t r a l   o u t l e t   o p e n i n g   2 5 ,  

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

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

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

s u c c e s s i v e   d rums   as  i n d i c a t e d   by  t h e   n u m e r a l s   a s s i g n e d  



to   t h e m ,   e a c h   r o t a t a b l e   w i t h i n   an  i n d i v i d u a l   c o m p a r t -  

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

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

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

The  d r u m s   a r e   m o u n t e d   in   any   s u i t a b l e   m a n n e r   w i t h i n  

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

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

a f o r e m e n t i o n e d   p r i o r   P a t e n t   No.  4 , 2 3 6 , 3 9 3 a  

I n l e t   and  o u t l e t   o p e n i n g s   a r e   p r o v i d e d   i n  

o p p o s i t e   s i d e s   of   e a c h   d r u m ,   w i t n   t h e   i n l e t   o f   d rum  1 

o p e n i n g   to   a  c h u t e   a t   t h e   i n l e t   o p e n i n g   to  t h e   l e a d i n g  

c o m p a r t m e n t ,   and  t h e   o u t l e t   o f   d rum  8  o p e n i n g   t o   t h e  

o u t l e t   o p e n i n g   in   t h e   t r a i l i n g   d r u m .   The  i n l e t s   a n d  

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

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

moved  t h r o u g h   t h e   o u t l e t   o f   one   drum  i n t o   t h e   i n l e t   o f  

t h e   a d j a c e n t   d rum.   T h u s ,   e a c h   drum  h a s   a  s c o o p   2 8  

w h i c h   i s   of  s u c h   c o n s t r u c t i o n   t h a t ,   u p o n _ r o t a t i o n   o f  

t h e   d rum  in  one  d i r e c t i o n   in   a  p r e d e t e r m i n e d   r o t a t i o n a l  

p o s i t i o n ,   as  i n d i c a t e d   d i a g r a m m a t i c a l l y   in   F i g s .   2  to   9 ,  

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

c e e d i n g   drum  by  s l i d i n g   d o w n w a r d l y   o v e r   an  i n c l i n e d  

w a l l   t h e r e o f .   As  p r e v i o u s l y   d e s c r i b e d ,   t h e   s c o o p   o r  

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

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

in  t h e  d i r e c t i o n   o p p o s i t e   t o   t h a t   in   w h i c h   t r a n s f e r   t a k e s  

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

drum  in   o r d e r   to   p r o m o t e   t r e a t m e n t   of   t h e   c l o t h   g o o d s .  

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

t r a n s f e r   c y c l e   means   t h a t   i n t e r i m   t h e   o p e r a t i o n   o f   t h e  

m a c h i n e   t h a t   t h e   s c o o p   or   o t h e r   t r a n s f e r   m e a n s   o c c u p i e s  

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

one  d rum  to  t h e   o t h e r ,   and   w a s h   c y c l e   m e a n s   t h o s e   o t h e r  

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

i . e . ,   p r i o r   to   or   f o l l o w i n g   m o v e m e n t   of   t h e   s c o o p   i n t o  

or   o u t   of   i t s   t r a n s f e r   p o s i t i o n .  



M a c h i n e   20  i s   p r e f e r a b l y   of   m o d u l a r   c o n -  

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

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

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

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

d rum  1  i s   d e v o t e d   to   a  p r e - w a s h ,   w h i l e   d r u m s   2  and  3 

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

a d a p t e d   to  be  r i n s e d   in  t h e   d r u m s   4  and   5,  and  to   b e  

c h e m i c a l l y   t r e a t e d   in   t h e   d r u m s   6,  7  and   8.  T h i s  

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

in   t h e   d rums   6  and  7,  and  a  s t a r c h i n g   o p e r a t i o n   in  t h e  

d r u m   8.  In  t h e   c o n t i n u o u s   o p e r a t i o n   c o n t e m p l a t e d   b y  

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

t h e   i n l e t   c h u t e   27  by  m e a n s   of   a  c o n v e y o r   29,   a n d  

c l e a n   g o o d s   a r e   r e c e i v e d   by  a  c o n v e y o r   30 ,   f r o m   d r u m  

8  f o r   t r a n s p o r t   to   an  e x t r a c t o r   of   some  t y p e .  

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

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

p r e - w a s h   drum  1  by  m e a n s   of   a  c o n d u i t   31  l e a d i n g  

f r o m   a  c o n t a i n e r   32  f o r   t h e   w a t e r .   The  b a t h   i s   m a i n -  

t a i n e d   a t   a  d e s i r e d   l e v e l   in  drum  1  by  m e a n s - o f   a  w e i r  

i n d i c a t e d   d i a g r a m m a t i c a l l y   by  l o o p   L,  w h i c h ,   as  w i l l  

be  d e s c r i b e d   in   c o n n e c t i o n   w i t h   F i g .   10 ,   i s   p r e f e r a b l y  

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

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

p l a c e   f o r   d i s p o s a l ,   as  i n d i c a t e d   by  t h e   d o w n w a r d l y  

p o i n t e d ,   l o n g   l e g   o f   t h e  l o o p .   C o n d u i t   31  i n c l u d e s   a  

p a r a l l e l   c i r c u i t   h a v i n g   b o t h   a  l i n e   33  f o r   f a s t - f i l l i n g  

t h e   c o m p a r t m e n t   f o r   drum  1  and  a  l i n e   34  f o r   f i l l i n g   i t  

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

i n c o m p a t i b i l i t y   b e t w e e n   t h e   l i q u o r   in   d rum  1  and  t h e  

g o o d s   n e x t   to   be  r e c e i v e d   t h e r e i n   f rom  t h e   c h u t e   2 7 ,  

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

s u p p l i e d   to   t h e   c o n t a i n e r   drum  1  by  m e a n s   of  t h e   s l o w -  

f i l l   v a l v e  3 4 .   H o w e v e r ,   t h e   f a s t - f i l l   l i n e   may  a l s o  

be  u s e d   to  f l u s h  c l o t h   g o o d s   f rom  t h e   c h u t e   i n t o   t h e  

c o n t a i n e r   f o r   d rum  1 .  



L i q u o r   in   t h e   f o r m   of   w a t e r   i s   a l s o   a d d e d   t o  

t h e   c o m p a r t m e n t   f o r   drum  5  a t   a  r e l a t i v e l y   s l o w   r a t e ,  

as  i n d i c a t e d   by  l e t t e r s   " S - F "   a b o v e   t h e   a r r o w   l e a d i n g  

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

c u l a t e   f r o m   t h e   c o m p a r t m e n t   f o r   d rum  5  i n t o   t h e   c o m p a r t -  

m e n t   f o r   d rum  4,  f rom  t h e   c o m p a r t m e n t   f o r   d r u m   4  i n t o  

t h e   c o m p a r t m e n t   f o r   drum  3,  and  f r o m   t h e   c o m p a r t m e n t   f o r  

drum  3  i n t o   t h e   c o m p a r t m e n t   f o r   d r u m   2,  by  m e a n s   o f  

c o n d u i t s   35  c o n n e c t i n g   a d j a c e n t   c o m p a r t m e n t s   w i t h   o n e  

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

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

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

shown ,   l o o p   L  l e a d i n g   f rom  t h e   c o m p a r t m e n t   f o r   d rum  2 

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

t h e   c o m p a r t m e n t   f o r   drum  1.  In  t h e   a b s e n c e   o f   i n c o m -  

p a t i b i l i t i e s   to   be  d e s c r i b e d   h e r e i n a f t e r   l i q u o r   a d d e d  

to   t h e  c o m p a r t m e n t   f o r   drum  5 , w i l l   be  c i r c u l a t e d   t h r o u g h  

t h a t   c o m p a r t m e n t   as  w e l l   as  c o m p a r t m e n t s   f o r   d r u m s   4 ,  

3  and  2  in   c o u n t e r f l o w   r e l a t i o n   w i t h   r e s p e c t   t o   t h e  

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

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

in   t h e   f o r m   of   s o a p  m a y   be  a d d e d   t o   t h e   l i q u o r   in   t h e  

c o m p a r t m e n t s   f o r   d rums   2  and  3,   as  i t   i s   c i r c u l a t e d  

t h e r e t h r o u g h   f r o m   t h e   c o m p a r t m e n t s   f o r   d r u m s   4  and   5 .  

A l s o ,   a d d i t i o n a l   c h e m i c a l   may  be  a d d e d   t o   t h e   l i q u o r  

in  e a c h   o f   c o m p a r t m e n t s   f o r   d r u m s   2  and   3  i n   o r d e r   t o  

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

c o m p a r t m e n t ,   as  w i l l   a l s o   be  d e s c r i b e d .  

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

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

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

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

of  t h e   d r u m s   6  and  7.  T h u s ,   as  i n d i c a t e d   i n   F i g .   1 ,  

w a t e r   i s   s u p p l i e d   to  t h e   c o m p a r t m e n t   f o r   d rum  6  t h r o u g h  

a  s l o w - f i l l   l i n e   i n d i c a t e d   by  t h e   l e t t e r s   " S - F "   a b o v e  



t h e   a r r o w   in  F i g .   1 ,  a n d   b l e a c h   i s   a d d e d   to   t h e   w a t e r  

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

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

t h e   c o m p a r t m e n t   f o r  d r u m   7  t h r o u g h   a  c o n n e c t i n g   c o n d u i t  

36.  The  b a t h   i s   m a i n t a i n e d   a t   a  d e s i r e d   l i q u i d   l e v e l  

w i t h i n   t h e   c o m p a r t m e n t   f o r   drum  6  by  m e a n s   o f   a  l o o p   L 

h a v i n g   a  w e i r   a t   t h e   i n l e t   end  of   c o n n e c t i n g   c o n d u i t  

36,   s i m i l a r l y   to   c o n d u i t   35 ,   and  by  m e a n s   o f   a  l o o p  L  

in   t h e   c o m p a r t m e n t   f o r   d rum  7  h a v i n g   a  d r a i n   l e g   t h e r e -  

f r o m   s i m i l a r   to   t h o s e   a b o v e   d e s c r i b e d .   T h u s ,   in   t h e  

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

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

m e n t   of   t h e   g o o d s   t h r o u g h   t h e   m a c h i n e . ' "  

The  c o m p a r t m e n t   f o r   drum  8  i s   s i m i l a r   t o   t h e  

c o m p a r t m e n t   f o r   drum  1  in   t h a t ,   in   t h e   a b s e n c e   of   a n  

i n c o m p a t i b i l i t y ,   as  w i l l   be  d e s c r i b e d   to   f o l l o w ,   l i q u o r  

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

f r o m   or   i n t o   a d j a c e n t   c o m p a r t m e n t s .   T h u s ,   as  shown  i n  

F i g .   1,  w a t e r   i s   s u p p l i e d   to   t h e   c o m p a r t m e n t   f o r   drum  8 

t h r o u g h   a  s l o w - f i l l   l i n e   i n d i c a t e d   by  t h e   l e t t e r s   " S - F "  

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

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

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

by  m e a n s   o f   a  l o o p   L  h a v i n g   a  d r a i n   l e g   l e a d i n g   to   a  

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

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

o u t   of   t h e   drum  8  s l i d e   d o w n w a r d l y   o v e r   t h e   s c o o p   2 8  

o n t o   a  c o n v e y o r   30  f o r   t r a n s p o r t   to   an  e x t r a c t o r .  

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

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

f o r   d r u m s   2  to  4  and  7 ,  a s   w e l l   as  t h o s e   f o r   t h e   d r u m s  

5,  6  and   8,  a r e   p r o v i d e d   w i t h   m e a n s   f o r   a d d i n g   l i q u o r  

t h e r e t h r o u g h   a t   a  s l ow   r a t e ,   as  i n d i c a t e d   by  t h e  

l e t t e r s   " S - F "   a b o v e   a r r o w s   l e a d i n g   t h e r e t o ,   and   e a c h   o f  

d r u m s   2  t h r o u g h   8  a r e   a l s o   p r o v i d e d   w i t h   m e a n s   f o r  

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



t h e   l e t t e r s   " F - F "   a b o v e   an  a r r o w   l e a d i n g   d o w n w a r d l y   i n t o  

t h e   u p p e r   end  of   t h e   p a r t i c u l a r   c o m p a r t m e n t .   In  a d d i -  

t i o n ,   t h e   l e t t e r s   "C-A"  a b o v e   an  a r r o w   e x t e n d i n g  

d o w n w a r d l y   i n t o   t h e   c o m p a r t m e n t s   f o r   d rums   2,  3,  6,  7 

and  8  i n d i c a t e   l i n e s   t h r o u g h   w h i c h   a  c h e m i c a l   a u g m e n t a -  
t i o n   may  be  a d d e d   t h e r e t o .   T h e s e   c h e m i c a l   a u g m e n t a -  
t i o n s   may  c o m p r i s e ,   in   a  t y p i c a l   m a c h i n e   s u c h   as  t h a t  

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

c o m p a r t m e n t s   f o r   t h e  m a i n   w a s h   d r u m s   2  and  3,  as  p r e -  

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

m e n t s   f o r   t h e   d rums   6  and  7,  and  s t a r c h  i n   t h e   c a s e   o f  

t h e   c o m p a r t m e n t   f o r   t h e   d r u m   8 .  

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

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

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

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

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

t h a t   F i g u r e .   T h u s ,   in   t h e   c a s e   o f   t h e   i n i t i a l   w a s h   c y c l e  

shown  in  F i g .   1,  f o r   e x a m p l e ,   t h e   l e t t e r s   " S - F "   a p p e a r  

o n l y   in   c o n n e c t i o n   w i t h   t h e   l i n e s   f o r   s l o w - f i l l i n g   t h e  

c o m p a r t m e n t s   f o r   t h e   d r u m s   5,  6  and   8,  t h e   c o m p a r t m e n t  

f o r   d rum  1  of   c o u r s e   b e i n g   s l o w - f i l l e d   w i t h   w a t e r   f r o m  

c o n t a i n e r   32  w h i l e   t h e   f a s t - f i l l   l i n e   33  in   t h e  c o n d u i t  

31  i s   c l o s e d .  

.For   p u r p o s e s   w h i c h   w i l l   b e  m o r e   f u l l y   u n d e r -  

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

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

t h e r e f r o m   a t   a  r a t e   s u b s t a n t i a l l y   f a s t e r   t h a n   i t   m a y  
d r a i n   f rom  t h e   l o o p   L.  F o r   t h i s   p u r p o s e ,   e a c h   o f  

F i g s .   1  to   9  shows  a  d r a i n   v a l v e   "DV"  d i s p o s e d   w i t h i n  

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

e a c h   s u c h   c o m p a r t m e n t .   D u r i n g   c i r c u l a t i o n   of   l i q u o r  

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

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

" F - F " ,   t h e   d r a i n   v a l v e   "DV"  t h e r e f r o m   w i l l   o r d i n a r i l y  

be  c l o s e d .  



As  p r e v i o u s l y   d e s c r i b e d ,   a  m e a n s   i s   p r o v i d e d  

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

t h r o u g h   c o n d u i t s   35  and  36  f r o m  t h e   c o m p a r t m e n t   f o r   o n e  

drum  i n t o   t h e   c o m p a r t m e n t   o f   a n o t h e r   d rum;   and   d i v e r t i n g  

s u c h   l i q u o r   e l s e w h e r e ,   s u c h   as  to   a  s e w e r   o r   o t h e r  

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

l e g s   of   l o o p s  L .   For   t h i s   p u r p o s e ,   e a c h   of   t h e   c o n -  

d u i t s   35  c o n n e c t i n g   t h e   c o m p a r t m e n t s   f o r   d r u m s   4  and  5 ,  

t h e   c o m p a r t m e n t s   f o r   d r u m s   4  and  3,  and  t h e   c o m p a r t -  

m e n t s   f o r   d r u m s   3  and  2,  has   a  v a l v e   "FNV"  ( f l o w - n o t  

v a l v e )   d i s p o s e d   t h e r e i n ,   and  a n o t h e r   v a l v e   "BPV"  ( b y p a s s  

v a l v e )   i s   d i s p o s e d   w i t h i n   a  d r a i n   l e g   35A  e x t e n d i n g  

d o w n w a r d l y   f rom  t h e   c o n d u i t .   S i m i l a r l y ,   c o n d u i t   3 6  

w h i c h   c o n n e c t s   t h e   c o m p a r t m e n t s   f o r   d r u m s   6  and   7  h a s  

a  f l o w - n o t   v a l v e   "FNV"  d i s p o s e d   t h e r e i n ,   and   a  b y p a s s  

v a l v e   "BPV"  i s   d i s p o s e d   w i t h i n   t h e   d r a i n   l e g   36A  t h e r e -  

f r o m .  

I n   t h e   a b s e n c e   o f   i n c o m p a t i b i l i t i e s ,   and  t h u s  

when  i t   i s   d e s i r e d   to   c i r c u l a t e   l i q u o r   b e t w e e n   a d j a c e n t  

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

v a l v e   "FNV"  w i l l   be  o p e n   and   t h e   b y p a s s   v a l v e w " B P V "   w i l l  

be  c l o s e d .   H o w e v e r ,   in   t h e   e v e n t   of  an  i n c o m p a t i b i l i t y  

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

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

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

t h e   b y p a s s   v a l v e   o p e n e d .   T h u s ,   in  t h e   c a s e   o f   t h e   w a s h  

c y c l e   i l l u s t r a t e d   in   F i g .   1,  w h e r e   t h e r e   a r e   no  i n c o m -  

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

2  t h r o u g h   8  a r e   c o n c e r n e d ,  e a c h   f l o w - n o t   v a l v e   i s   s h o w n  

in   o p e n   p o s i t i o n   and  e a c h   b y p a s s   v a l v e   i s   shown  i n  

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

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

l i q u o r   f r o m   one  c o m p a r t m e n t   i n t o   an  a d j a c e n t   c o m p a r t m e n t  

a r e   s h o w n   in  F i g .   10  in  c o n n e c t i o n   w i t h   t h e   c o m p a r t m e n t  

f o r   t h e   d rum  4.  T h u s ,   t h e   l o o p  L   i s   c o n t a i n e d   w i t h i n   a  

box  40  c o n n e c t i n g   w i t h   an  o u t l e t   in  t h e   s i d e   of   t h e  

c o m p a r t m e n t   w i t h   t h e   c o n d u i t   35,  and  a  w e i r   p l a t e   4 1  



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

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

t h r o u g h   t h e   box  and   i n t o   t h e  c o n d u i t   35,   as  i n d i c a t e d  

by  t h e   a r r o w s   of   F i g .   10.   T h e  o p p o s i t e   end  o f   t h e  

c o n d u i t   35  i s   c o n n e c t e d   w i t h   an  i n l e t   to   t h e   a d j a c e n t  

c o m p a r t m e n t   f o r   t h e   d rum  3  ( n o t   s h o w n ) ,   and   t h e   d o w n -  

s t r e a m   end  of   t h e  c o n d u i t   35  f o r   c i r c u l a t i n g   l i q u o r  

f r o m   t h e   c o m p a r t m e n t   f o r   d rum  5  i n t o   t h e   c o m p a r t m e n t  

f o r   d rum  4  i s   a l s o   shown  as  c o n n e c t i n g   w i t h   an  i n l e t  

to   t h e   c o m p a r t m e n t   f o r   d rum  4 .  

As  i l l u s t r a t e d   in   F i g s .   1  to   9  by  t h e   l e t t e r s  

"R"  and   "W"  w i t h i n   t h e   d r u m s ,   g o o d s   c o n t a i n i n g   a  r e d  

dye   ( "R" )   a r e   c a u s e d   t o  m o v e   f r o m   drum  1  t h r o u g h   d r u m  

8  a n d   o n t o   t h e   c o n v e y o r   30 ,   f o l l o w e d   b y . w h i t e   g o o d s  

("W")  w h i c h   a r e   c a u s e d   t o   move  f r o m   t h e   c o n v e y o r   29  a n d  

t h r o u g h   e a c h   o f   t h e  d r u m s   1  t o  7   i n t o   t h e   d rum  8,  a s  

s h o w n   i n   F i g .   9.  As  p r e v i o u s l y   d e s c r i b e d ,   d u r i n g   a n y  
w a s h   c y c l e ,  t h e   l i q u o r   in   a  c o m p a r t m e n t  i n   w h i c h   t h e  

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

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

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

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

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

g o o d s .   In  m o s t   c a s e s ,   t h e   l i q u o r   in  w h i c h   t h e   w h i t e  

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

and   t h u s   t h e   d y e d   g o o d s   may  b e  ' t r a n s f e r r e d   f r o m   o n e  

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

l i q u o r   i s   c o n t a i n e d ,   o r   t h e   l i q u o r   may  be  c i r c u l a t e d  

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

t a i n e d ,   w i t h o u t   i n j u r y  t o   t h e   d y e d   g o o d s .   As  w i l l  

be  e x p l a i n e d   to   f o l l o w ,   h o w e v e r ,  t h e r e   a r e   i n s t a n c e s  

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

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

be  i n j u r i o u s   to   t h e   d y e d   g o o d s .  



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

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

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

t h e   s u c c e s s i v e   wash   c y c l e s   to   be  d e s c r i b e d   in   c o n n e c t i o n  

w i t h   F i g s .   1  to   9,  i s   m e r e l y   t y p i c a l   and  f o r   t h e   p u r -  

p o s e s   of   i l l u s t r a t i n g   t h e   p r e s e n t   i n v e n t i o n .   I t   i s  

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

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

g o o d s   to   be  moved   t h e r e t h r o u g h ,   and   w h i c h ,   as  in   t h e  

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

i n c o m p a t i b i l i t i e s .  

Wi th   r e f e r e n c e   now  to  t h e   w a s h   c y c l e   i l l u s -  

t r a t e d   in   F i g .   1,  w h e r e i n   t h e   d y e d  g o o d s  R   a r e   in   t h e  

d rum  1  and  w h i t e   g o o d s   W  a r e   on  t h e   c o n v e y o r   29  p r i o r  

t o   b e i n g   e m p t i e d   i n t o   c h u t e  2 7 ,   t h e r e  i s   an  i n c o m p a t i -  

b i l i t y   b e t w e e n   t h e   l i q u o r   in   t h e   c o m p a r t m e n t   f o r   drum  1 

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

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

b e e n   p r e - w a s h e d   w o u l d   be  i n j u r i o u s  t o   t h e   w h i t e   g o o d s .  

C o n s e q u e n t l y ,   j u s t   p r i o r   to   t r a n s f e r   of   t h e   w h i t e   g o o d s  
i n t o   drum  1,  d r a i n   v a l v e   "DV"  f r o m   t h e   c o m p a r t m e n t   f o r  

d rum  1  i s   o p e n e d ,   as  shown  in  F i g .   1,  so  as  to   r a p i d l y  

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

t h e   w h i t e   g o o d s   to   b e  d u m p e d   i n t o   t h e   c h u t e   27 ,   a n d  

t h u s   to   be  t r a n s f e r r e d   i n t o   t h e  d r u m   1,  and  t h e   d rums   1 

t h r o u g h   '8  move  t h r o u g h   t h e   t r a n s f e r   c y c l e  t o   t r a n s f e r  

g o o d s   t h e r e i n   i n t o   t h e   n e x t   s u c c e e d i n g   d r u m .   U p o n  

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

t h e   n e x t   wash  c y c l e ,   t h e   d r a i n   v a l v e   i s   c l o s e d ,   a s  

shown  in   F i g .   2,  and  v a l v e   3 3  i n   c o n d u i t   31  i s   o p e n e d  

to   q u i c k l y   f i l l   t h e   c o m p a r t m e n t   f o r   d rum  1  w i t h   l i q u o r  

in   t h e   f o rm  of  w a t e r .   When  w a t e r   h a s   f i l l e d   t h e   c o m -  

p a r t m e n t   to   t h e   d e s i r e d   l e v e l ,   as  d e t e r m i n e d   by  a  

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

f i l l   v a l v e   33  i s   a u t o m a t i c a l l y   c l o s e d  a n d   t h e   s l o w - f i l l  

v a l v e   34  o p e n e d   so  as  to  add  w a t e r   t o   t h e   c o m p a r t m e n t  



f o r   t h e   p r e - w a s h   drum  1  a t   a  r e l a t i v e l y   s l o w   r a t e ,   t h e  

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

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

o v e r   t h e   w e i r   i n t o   t h e   d r a i n   l e g   o f   t h e   l o o p .  

When  t h e   dyed   g o o d s   R  h a v e   b e e n   t r a n s f e r r e d  

i n t o   t h e   c o m p a r t m e n t   f o r   d rum  2,  as   shown  in   F i g .   2 ,  
t h e r e   i s   an  i n c o m p a t i b i l i t y   b e t w e e n   t h e   l i q u o r   in   t h e  

b a t h   f o r   t h e   drum  2  and  t h e   w h i t e   g o o d s   W  in   t h e   d rum  1 .  

T h u s ,   as  t h e   t r a n s f e r   s c o o p   f o r   d rum  2  m o v e s   i n t o   a  

p o s i t i o n   to   t r a n s f e r   g o o d s   f r o m   d rum  2  i n t o   d rum  3 ,  
d r a i n   v a l v e   "DV"  f rom  t h e   c o m p a r t m e n t   f o r   d rum  2  i s  

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

in   F i g .   2.  As  t h e   drum  c o n t i n u e s  t o   r o t a t e   i n t o   t h e  

t r a n s f e r   m o d e ,   t h e   d y e d   g o o d s   i n   drum  2  a r e   t r a n s f e r r e d  

i n t o   d r u m   3,  and  t h e   w h i t e   g o o d s   in   d rum  1  a r e   t r a n s -  

f e r r e d   i n t o   drum  2 .  

At  t h e   b e g i n n i n g   o f   t h e   t h i r d   wash   c y c l e  
i l l u s t r a t e d   in   F i g .   3,  an  i n c o m p a t i b i l i t y   e x i s t s   b e t w e e n  

t h e   l i q u o r   i n   t h e   c o m p a r t m e n t   f o r   d r u m  3   and  t h e   w h i t e  

g o o d s   i n   drum  2  i n   t h a t   t h e   i n t r o d u c t i o n   of   t h a t   l i q u o r  

t h r o u g h  t h e   c o n d u i t   35  i n t o   t h e   c o m p a r t m e n t   f o r   d rum  2 

w o u l d   be  i n j u r i o u s   to   t h e   w h i t e   g o o d s .   T h u s ,   t h e   f l o w -  

n o t   v a l v e  F N V   in  t h e   c o n d u i t   i s   c l o s e d   and   t h e   b y p a s s  

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

s h o w n   i n   F i g .   3,  w h e r e b y   t h e   c i r c u l a t i o n   of   l i q u o r  

e n t e r i n g   t h e   c o m p a r t m e n t   o f   d rum  5  t h r o u g h   t h e   s l o w -  

f i l l   l i n e   " S - F "   and  i n t o   t h e   c o m p a r t m e n t   f o r   d rum  2 

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

l e g .  

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

v a l v e   "DV"  f r o m   t h e   c o m p a r t m e n t   f o r   d rum  2  i s   c l o s e d ,  

and   t h e   f a s t - f i l l   l i n e  " F - F "   t h e r e f o r   i s   t h e n   o p e n e d  

in   o r d e r   to   q u i c k l y   r e p l a c e   w a t e r   w h i c h   had  b e e n  

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

v a l v e .   ' W h e n   t h e   w a t e r   h a s   r e a c h e d   t h e   p r o p e r   l e v e l ,  

t h e   f a s t - f i l l  l i n e   i s   c l o s e d   and   t h e   s l o w - f i l l   l i n e  



l e a d i n g   to   t h e   c o m p a r t m e n t   f o r   d rum  2  i s   o p e n e d   t o  

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

p a r t m e n t ,   i t s   l e v e l   b e i n g   m a i n t a i n e d   by  m e a n s   of   t h e  

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

of   t h i s   w a s h   c y c l e ,   t h e   s o a p   w h i c h   was  a d d e d   to   t h e  

c o m p a r t m e n t   by  s u i t a b l e   m e a n s   ( n o t   shown)   i s   a u g m e n t e d  

by  s o a p   a d d e d   t h e r e t o   t h r o u g h   t h e   c h e m i c a l   a u g m e n t a t i o n  
l i n e   C-A  t o   t h i s   c o m p a r t m e n t ,   as  i n d i c a t e d   i n   F i g .   3 ,  

so  as  to   r e p l a c e  s o a p   w h i c h   was  l o s t   w h i l e   d r a i n i n g   t h e  

c o m p a r t m e n t   f o r   d rum  2 .  

]  At  t h e   end  of   t h i s   wash   c y c l e ,   t h e   d r a i n   v a l v e  

f o r   t h e   c o m p a r t m e n t   of   drum  3  i s   o p e n e d ,   as  shown  i n  

F i g .   3,  so  as  to   d r a i n   l i q u o r   t h e r e f r o m  w h i c h   i s   i n c o m -  

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

i n t o   t h e   d rum  3  f r o m   t h e   drum  2.  As  t h e   s c o o p   28  i n  

t h e   d rum  3  m o v e s   i n t o   i t s   f u l l   t r a n s f e r   p o s i t i o n ,   t h e  

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

t h e   d r u m  3   i n t o   t h e   drum  4,  as  i n d i c a t e d   in  F i g .   4 .  

J u s t   b e f o r e   t h e   f o u r t h   wash   c y c l e   i l l u s t r a t e d  

in   F i g .   4,  t h e   d r a i n   v a l v e   f rom  t h e   c o m p a r t m e n t   f o r  

drum  3  i s   c l o s e d   and   t h e   f a s t - f i l l " l i n e   " F - F "   l e a d i n g  

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

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

c l o s e d   and   t h e   s l o w - f i l l   l i n e   " S - F "   l e a d i n g   t o   t h e  

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

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

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

m e n t   f o r   d rum  2.  A l s o ,   t h e   f l o w - n o t   v a l v e   FNV  in   t h e  

c o n d u i t   35  c o n n e c t i n g   t h e   c o m p a r t m e n t   f o r   drum  4  w i t h  

t h e   c o m p a r t m e n t   f o r   drum  3 ' i s   c l o s e d ,   and  t h e   b y p a s s  

v a l v e   BPV  in   t h e   d r a i n  t h e r e f r o m   o p e n e d ,   as  shown   i n  

F i g .   4,  so  as  to   i n t e r r u p t   c i r c u l a t i o n   of  l i q u o r  

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

l e g   in   w h i c h   v a l v e   BPV  i s   d i s p o s e d .  

In  a d d i t i o n ,   f l o w - n o t   v a l v e   in   t h e   c o n d u i t  

35  c o n n e c t i n g   c o m p a r t m e n t s   f o r   d r u m s   3  and  2  i s  



o p e n e d ,   and  t h e   b y p a s s   v a l v e   BPV  in   t h e   d r a i n   l e g  

t h e r e f r o m   c l o s e d ,   as  a l s o   shown  in   F i g .   4,  so  t h a t  

w a t e r   e n t e r i n g   t h e   c o m p a r t m e n t   f o r   t h e   drum  3  t h r o u g h  

t h e   s l o w - f i l l   l i n e   " S - F "   t h e r e f o r   w i l l   b e  c i r c u l a t e d  

t h r o u g h   c o n d u i t   35  i n t o   t h e   c o m p a r t m e n t   f o r   drum  2 

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

c o m p a r t m e n t   f o r   drum  2 ,  t h e  l o o p   on  t h e   u p s t r e a m   e n d  

of   c o n d u i t   35  m a i n t a i n i n g   t h e   d e s i r e d   l e v e l   of   l i q u o r  

in   t h e   c o m p a r t m e n t   f o r   d rum  3.  Due  to   t h e   f a c t   t h a t  

c o m p a r t m e n t   f o r   drum  2  now  r e c e i v e s   w a t e r   f r o m   t h e  

c o m p a r t m e n t   f o r   drum  3,  t h e   s l o w - f i l l   l i n e   t h e r e t o  

w h i c h   was  o p e n   d u r i n g   w a s h   c y c l e   3,  as  shown  in  F i g .  

3,  may  be  c l o s e d .  

At  t h e   end  of  t h e   f o u r t h   w a s h   c y c l e ,   t h e  

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

to   q u i c k l y   d r a i n   l i q u o r   t h e r e f r o m ,   as  shown  in   F i g .  

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

d rum  3  a r e  t r a n s f e r r e d   i n t o   drum  4,  and   t h e   dyed   g o o d s  

in   c o m p a r t m e n t   4  a r e   t r a n s f e r r e d   i n t o   c o m p a r t m e n t   5 ,  

as  shown  in   F i g .   5.  At  t h i s   t i m e ,   d r a i n   v a l v e   DV 

f r o m   t h e   c o m p a r t m e n t   f o r   drum  4  i s  c l o s e d ,   and  f a s t -  

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

shown   in  F i g .   5 ,  t o   q u i c k l y   f i l l   t h e   c o m p a r t m e n t   w i t h  

w a t e r   to   t h e   d e s i r e d   l e v e l .   When  t h i s   l e v e l   i s  

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

f i l l   l i n e   a l s o   shown  in  F i g .   5  i s   o p e n e d   to   c o n t i n u e  

to   s u p p l y   w a t e r   to   t h e   c o m p a r t m e n t   f o r   t h e   drum  4 ,  

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

i n l e t   end  of   t h e   c o n d u i t   35  c o n n e c t i n g   t h e   c o m p a r t -  

m e n t s   f o r   d r u m s   3  a n d   4 .  

The  f l o w - n o t   v a l v e   i n   t h i s   c o n d u i t   35  i s  

moved   f rom  t h e   c l o s e d   p o s i t i o n   o f   F i g .   4  to   t h e   o p e n  

p o s i t i o n   of  F i g .   5,  t h e  b y p a s s   v a l v e   BPV  in   t h e   d r a i n  

l e g   of   s u c h   c o n d u i t   i s   c l o s e d ,   and   t h e   s l o w   f i l l   l i n e  

l e a d i n g   i n t o   t h e   c o m p a r t m e n t   f o r   t h e   drum  3  i s   c l o s e d .  

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



drum  4  w i l l   be  c i r c u l a t e d   f rom  t h a t   c o m p a r t m e n t   i n t o  

t h e   c o m p a r t m e n t   f o r   drum  3  and  t h e n   i n t o   t h e   c o m p a r t m e n t  

f o r   d r u m   2,  t h e   l e v e l   in   e a c h   of   t h e   c o m p a r t m e n t s   f o r  

d r u m s   3  and   4  b e i n g   m a i n t a i n e d   by  means   of  t h e   l o o p  L  

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

c o m p a r t m e n t   f o r   drum  2  w i l l   c o n t i n u e   to   d r a i n   l i q u o r  

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

Due  to   t h e   i n c o m p a t i b i l i t y   b e t w e e n   t h e   l i q u o r  

in   t h e   c o m p a r t m e n t   f o r   drum  5  and  t h e   w h i t e   g o o d s   i n  

t h e   c o m p a r t m e n t   f o r   drum  4,  t h e   f l o w - n o t   v a l v e   FNV  i n  

t h e   c o n d u i t   35  c o n n e c t i n g   t h e   c o m p a r t m e n t   f o r   drum  5 

w i t h   t h e   c o m p a r t m e n t   f o r   drum  4  i s   c l o s e d ,   and  t h e   b y -  

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

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

c o m p a r t m e n t   f o r   drum  5  w i l l   be  d r a i n e d   t h e r e f r o m   w i t h -  

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

d rums   4,  3  and  2.  S i n c e   t h e   g o o d s   a r e   m e r e l y   r i n s e d  

in  d r u m s   4,  and  5,  t h e r e   i s   n o . n e e d   f o r   c h e m i c a l   a u g -  
m e n t a t i o n   l i n e s   as  in  t h e   c a s e   of   t h e   c o m p a r t m e n t s   f o r  

d rums   2  and   3.  At  t he   end  of  t h i s  c y c l e ,   and  j u s t  

b e f o r e   t h e   t r a n s f e r   s c o o p   of  drum  4  r e a c h e s   i t s   t r a n s -  

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

drum  5  i s   o p e n e d ,   as  shown  in  F i g .   5,  to   r a p i d l y   d r a i n  

l i q u o r   t h e r e f r o m   j u s t   p r i o r   to   t h e   t r a n s f e r   of   t h e  

w h i t e   g o o d s   f rom  drum  4  i n t o   drum  5,  and  t h e   dyed   g o o d s  

f rom  t h e   c o m p a r t m e n t   f o r   drum  5  i n t o   t h e  c o m p a r t m e n t  

f o r   d rum  6,  as  shown  in  F i g .   6 .  

As  shown  in  F i g .   6,  t h e   d r a i n   v a l v e   f r o m   t h e  

c o m p a r t m e n t   f o r   d rum  5  i s   c l o s e d ,   a n d t h e   f a s t - f i l l   l i n e  

" F - F "   l e a d i n g   t h e r e t o   i s   o p e n e d   to  r a p i d l y   f i l l   t h e  

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

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

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

is   o p e n e d .   The  f l o w - n o t   v a l v e   FNV  in  t h e   c o n d u i t   35  

c o n n e c t i n g   t h e   c o m p a r t m e n t   f o r   drum  5  w i t h   t h e   c o m p a r t -  

m e n t   f o r   d rum  4  i s   moved  f rom  t h e   c l o s e d   p o s i t i o n   o f  



F i g .   5  to   t h e   o p e n   p o s i t i o n   of   F i g .   6,  and  t h e   b y p a s s  

v a l v e   BPV  in  t h e   d r a i n   l e g   t h e r e f r o m   i s   c l o s e d ,   a s  
a l s o   s h o w n   in   F i g .   6.  C o n s e q u e n t l y ,   f r e s h   l i q u o r  

s u p p l i e d   to   t h e   c o m p a r t m e n t   f o r   t h e   drum  5 ' c i r c u l a t e s  

i n t o   and   t h r o u g h   t h e   c o m p a r t m e n t   f o r   drum  4,  and   f r o m  

t h e   c o m p a r t m e n t   f r o m   drum  4  i n t o   t h e   c o m p a r t m e n t   f o r  

drum  3,  e t c . ,   w h e r e b y   t h e   s l o w - f i l l   l i n e   l e a d i n g   t o  

t h e   c o m p a r t m e n t   f o r   d rum  4  m a y   be  c l o s e d .  

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

i n c o m p a t i b i l i t y   b e t w e e n   t h e   ' l i q u o r   i n   t h e   c o m p a r t m e n t  

f o r   t h e   d rum  6  and   t h e   w h i t e  g o o d s   in   drum  5  r e s u l t s  

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

p a r t m e n t   f o r   d rum  5,  as  was  p r e v i o u s l y   d e s c r i b e d   i n  

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

b e c a u s e   o f   t h e   i n t r o d u c t i o n ,   a t   t h e   e n d ' o f   t h e   s i x t h  

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

f o r   t h e   d rum  6.  C o n s e q u e n t l y ,   j u s t   b e f o r e   t h e   s c o o p  
in   t h e   d rum  5  r e a c h e s   i t s   t r a n s f e r   p o s i t i o n ,   t h e   d r a i n  

v a l v e   f r o m   t h e   c o m p a r t m e n t   f o r   drum  6  i s   o p e n e d ,   a s  

shown  in   F i g .   6,  t o   q u i c k l y   d r a i n   l i q u o r   t h e r e f r o m  

p r i o r   to   t h e   t r a n s f e r   o f   w h i t e   g o o d s   f rom  d r u m  5   i n t o  

drum  6.  As  t h e   d r u m s   move   i n t o   t h e   t r a n s f e r   c y c l e ,  

t h e   d y e d   g o o d s   in   drum  6  a r e   o f   c o u r s e   a l s o   t r a n s f e r r e d  

i n t o   t h e   d r u m  7 ,   as  s h o w n i n   F i g .   7 .  

At  t h e   b e g i n n i n g   of  t h e   s e v e n t h   w a s h   c y c l e ,  

t h e r e   a r e   i n c o m p a t i b i l i t i e s   in   two  s e n s e s .   F i r s t ,   t h e  

l i q u o r   i n   t h e   c o m p a r t m e n t   f o r   drum  7  i s   i n c o m p a t i b l e  

w i t h   t h e   w h i t e  g o o d s  i n   d rum  6  w h i c h  a r e   to   be  t r a n s -  

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

T h u s ,   i n   k e e p i n g   w i t h   t h e   c o n t i n u o u s   o p e r a t i o n   o f   t h e  

o v e r a l l   m a c h i n e ,   i t   i s   n e c e s s a r y   to   q u i c k l y   f i l l   t h e  

c o m p a r t m e n t   f o r   t h e   drum  6  w i t h  l i q u o r   f o r   t h e   s e v e n t h  

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

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

c a l   in   t h e   f o r m   of   a  b l e a c h . a d d e d   to   t h e   c o m p a r t m e n t  

f o r   d rum  6.  T h i s   c h e m i c a l   in   t h e   l i q u o r   of  t h e  



c o m p a r t m e n t   f o r   drum  6  w o u l d   be  i n j u r i o u s   to   t h e   d y e d  

r e d   g o o d s   in  t h e   drum  7.  C o n s e q u e n t l y ,   s i n c e   t h e   c o m -  

p a r t m e n t s   a r e   c o n n e c t e d   by  c o n d u i t   36,   t h e   f l o w - n o t  

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

in   t h e   d r a i n   l e g   t h e r e o f   o p e n e d ,   as  shown  in   F i g .   7,  t o  

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

c o m p a r t m e n t   f o r   drum  7.  S i n c e   t h e   c i r c u l a t i o n   of   l i q u o r  
f r o m   t h e   c o m p a r t m e n t   f o r   d rum  6  h a s   b e e n   i n t e r r u p t e d ,  

t h e   c o m p a r t m e n t   f o r   d rum  7  m u s t   be  s u p p l i e d   w i t h   l i q u o r  

f r o m   a n o t h e r   s o u r c e ,   and  h e n c e   t h e   s l o w - f i l l   l i n e   " S - F "  

l e a d i n g   to   such   c o m p a r t m e n t   i s   o p e n e d ,   as  shown  in  F i g .  

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

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

f o r  d r u m  7 .  

J u s t   p r i o r   to   t h e  e n d   of   t h i s   s e v e n t h   w a s h  

c y c l e ,   t h e   d r a i n   v a l v e  f r o m   t h e   c o m p a r t m e n t   f o r   drum  7 
i s   o p e n e d ,   as  shown  in   F i g .   71  to   q u i c k l y   d r a i n   l i q u o r  

t h e r e f r o m .   A s   t h e   s c o o p   in   drum  6  r e a c h e s   i t s   t r a n s f e r  

p o s i t i o n , t h e   w h i t e   g o o d s   in   drum  6  a r e  m o v e d   i n t o   d r u m  

7,  and   t h e   dyed   g o o d s   f r o m   drum  7  a r e   t r a n s f e r r e d   i n t o  

d rum  8,  as  a l s o   shown  in  F i g .   8 .  

At  t h e   b e g i n n i n g   of   t h e   e i g h t h   wash   c y c l e ,   a s  
s h o w n   in   F i g .   8,  t h e   d r a i n   v a l v e   f r o m   t h e   c o m p a r t m e n t  

f o r   d rum  7  i s  c l o s e d ,   md  t h e   f a s t - f i l l   l i n e   l e a d i n g  

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

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

C-A  i s   o p e n e d   to   r e p l a c e   t h e  c h e m i c a l s   t h a t   h a v e   b e e n  

l o s t   i n   t h e   l i q u o r .   A l s o ,   t h e   f l o w - n o t   v a l v e   FNV  i n  

t h e   c o n d u i t   36  i s   o p e n e d   and  t h e   b y p a s s   v a l v e   in  t h e  

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

l i q u o r   h a s   b e e n   r e p l a c e d   in   t h e   c o m p a r t m e n t   7,  t h e  

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

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

l i n e   l e a d i n g   to  t h e   c o m p a r t m e n t   f o r   drum  6  i s   c i r c u l a t e d  

t h r o u g h   t he   c o n d u i t   36  i n t o   t h e   c o m p a r t m e n t   f o r   drum  7 ,  

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

c o m p a r t m e n t   f o r   drum  7 .  



J u s t   p r i o r   to  t h e   end   of   t h e   e i g h t h   w a s h  

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

8  i s   o p e n e d ,   as  shown  in  F i g .   8,  so  as  to   d r a i n   l i q u o r  

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

in  t h e   d rum  7  a r e   t r a n s f e r r e d   i n t o   d rum  8,  t h e   d y e d  

g o o d s   f r o m   drum  8  a r e   t r a n s f e r r e d   i n t o   t h e   c o n v e y o r   3 0 .  

A l t h o u g h ,   a t   t h e   b e g i n n i n g   o f   t h e   n i n t h   w a s h  

c y c l e ,   t h e   l a s t   b a t c h   of   d y e d   r e d   g o o d s   R  a r e   o u t   o f  

t h e   m a c h i n e   and  m o v i n g   on  t h e   c o n v e y o r   30  t o w a r d   t h e  

e x t r a c t o r ,   i t   i s   n e v e r t h e l e s s   n e c e s s a r y   to   d r a i n   t h e  

l i q u o r   f r o m   t h e   c o m p a r t m e n t   f o r   t h e   d rum  8  i n a s m u c h   a s  

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

w h i c h   a r e   t r a n s f e r r e d   i n t o   t h e   d rum  f r o m   t h e   drum  7 

a t   t h e   e n d   of   t h e   e i g h t h   wash   c y c l e .   T h e n ,   o f   c o u r s e ,  

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

drum  8  w i t h   l i q u o r   t h r o u g h   t h e   f a s t - f i l l   l i n e   l e a d i n g  

to  t h a t   c o m p a r t m e n t ,   as  shown  i n   F i g .   9,  t h e   d r a i n   v a l v e  

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

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

c l o s e d   a n d   t h e   s l o w - f i l l   l i n e   " S - F "   i s   o p e n ,   t h e   l o o p  

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

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

C h e m i c a l   in   t h e   f o rm  of   s t a r c h   may  be  a d d e d   to   t h e   n e w  

s u p p l y   o f   l i q u o r ,   and  a u g m e n t e d   t h r o u g h   c h e m i c a l   a u g -  
m e n t a t i o n   l i n e   C-A,  as  a l s o   i n d i c a t e d   in   F i g .   9,  t o  

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

t h e   c o m p a r t m e n t   f o r   drum  8 .  

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

be  p e r f o r m e d   in   t h e   o p e r a t i o n   o f   a  c o n v e n t i o n a l   m a c h i n e  

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

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

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

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

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

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

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



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

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

A  m a c h i n e   c o n s t r u c t e d   in  a c c o r d a n c e   w i t h   t h e  

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

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

c r e a t e d   by  t h e   f o r m u l a s ,   s u c h   as  t h o s e   p r e v i o u s l y  

m e n t i o n e d .   In  t h e   a b o v e - d e s c r i b e d   o p e r a t i o n ,   t h e  

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

s i m p l y   d y e d   g o o d s   f o l l o w e d   by  w h i t e   g o o d s  -   b u t   i s  

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

t h e   p r e s e n t   i n v e n t i o n .  

From  t h e   f o r e g o i n g   i t   w i l l   b e  s e e n   t h a t   t h i s  

i n v e n t i o n   i s   one   w e l l   a d a p t e d   to   a t t a i n   a l l   o f   t h e   e n d s  

and   o b j e c t s   h e r e i n a b o v e   s e t   f o r t h ,   t o g e t h e r   w i t h   o t h e r  

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

t h e   m e t h o d   and  a p p a r a t u s .  

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

and  s u b c o m b i n a t i o n s   a r e   of   u t i l i t y   and   may  be  e m p l o y e d  

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

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

c l a i m s .  

As  many  p o s s i b l e   e m b o d i m e n t s  m a y   be  made  o f  

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

i t   i s   to   be  u n d e r s t o o d   t h a t   a l l . m a t t e r   h e r e i n   s e t   f o r t h  

o r   shown  in  t h e   a c c o m p a n y i n g   d r a w i n g s   i s   to   be  i n t e r -  

p r e t e d   as  i l l u s t r a t i v e   and  n o t   in   a  l i m i t i n g   s e n s e .  



1.  In  a  c o n t i n u o u s   b a t c h   t y p e   w a s h i n g  

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

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

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

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

t h e   n e x t   s u c c e s s i v e   drum  i n t e r m e d i a t e   w a s h   c y c l e s ,   a n d  

l i q u o r   i s  c a u s e d   to   c i r c u l a t e . ' t h r o u g h   e a c h   d rum  c o m -  

p a r t m e n t   and   f rom  a t   l e a s t   one   d rum  c o m p a r t m e n t   to   a n  

a d j a c e n t   drum  c o m p a r t m e n t   o f   a  p a i r   o f   s u c c e s s i v e   d r u m  

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

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

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

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

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

t h e   a d j a c e n t   d rum  c o m p a r t m e n t ,   f o r   i n t e r r u p t i n g   t h e   c i r -  

c u l a t i o n   of   l i q u o r   f rom  s a i d   one   i n t o   s a i d   a d j a c e n t   d r u m  

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

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

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

c o m p a t i b l e   w i t h   t h e   g o o d s   in   s a i d   a d j a c e n t   d rum  c o m p a r t -  

m e n t ,   a n d   m e a n s   o p e r a b l e   a t   t h e   end   of   e a c h   wash   c y c l e ,  

and  in   r e s p o n s e   to   t h e   i n c o m p a t i b i l i t y   of  l i q u o r   w i t h i n  

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

be  t r a n s f e r r e d   f rom  t h e   p r e c e d i n g   d rum  c o m p a r t m e n t   o f  

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



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

b e g i n n i n g   of   t h e   n e x t   wash   c y c l e ,   a d d i n g   l i q u o r   to   t h e  

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

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

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

2.  In  a  m a c h i n e   of   t h e   c h a r a c t e r   d e f i n e d   i n  

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

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

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

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

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

r e p l a c e   t h a t   w h i c h   was  l o s t  i n   d r a i n i n g .  

3.  In  a  c o n t i n u o u s   b a t c h   t y p e   w a s h i n g   m a c h i n e  

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

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

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

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

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

c e s s i v e   d rum  i n t e r m e d i a t e   wash   c y c l e s ,   a n d  l i q u o r   i s  

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

f r o m   a t   l e a s t   one  d rum  c o m p a r t m e n t   to   t h e   n e x t   s u c c e s s i v e  

drum  c o m p a r t m e n t   of  a  p a i r   of   s u c c e s s i v e   drum  c o m p a r t -  

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

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

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

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

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

s u c c e s s i v e   a d j a c e n t   drum  c o m p a r t m e n t ,   f o r   i n t e r r u p t i n g  

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

s u c c e s s i v e   a d j a c e n t   drum  c o m p a r t m e n t   and  d i v e r t i n g   i t  

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

s u c c e s s i v e   a d j a c e n t   drum  c o m p a r t m e n t   was  to  r e c e i v e  

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

w i t h   t h e   g o o d s   in  s a i d   n e x t   s u c c e s s i v e   a d j a c e n t   d r u m  



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

c y c l e ,   and  in   r e s p o n s e   to   t h e   i n c o m p a t i b i l i t y   of   l i q u o r  

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

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

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

and   a t   t h e   b e g i n n i n g   o f   t h e   n e x t   wash   c y c l e ,   a d d i n g  

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

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

w i t h   in   o r d e r   to   r e p l a c e   t h e   l i q u o r   w h i c h   was  d r a i n e d  

t h e r e f r o m .  

4.  In  a  m a c h i n e   of   t h e   c h a r a c t e r   d e f i n e d   i n  

c l a i m   3  w h e r e i n   t h e   l i q u o r   in   t h e  d r u m  c o m p a r t m e n t  

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

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

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

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

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

t h a t   w h i c h   was  l o s t   in   d r a i n i n g .  

5.  In  a  c o n t i n u o u s   b a t c h   t y p e   w a s h i n g   m a c h i n e  

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

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

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

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

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

c e s s i v e   drum  i n t e r m e d i a t e   wash   c y c l e s ,   and  l i q u o r - i s  

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

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

i n g   d rum  c o m p a r t m e n t   o f   a  p a i r   of   s u c c e e d i n g   drum  c o m -  

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

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

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

wash   c y c l e ,   and  in   r e s p o n s e   to   t h e   i n c o m p a t i b i l i t y   o f  

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

in  t h e   n e x t   p r e c e d i n g   a d j a c e n t   d rum  c o m p a r t m e n t ,   f o r  

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

i n t o   t h e   n e x t   p r e c e d i n g   a d j a c e n t   drum  c o m p a r t m e n t   a n d  



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

w h i c h   s a i d   n e x t   p r e c e d i n g   a d j a c e n t   drum  c o m p a r t m e n t   w a s  

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

c o m p a t i b l e   w i t h   t h e   g o o d s   in   s a i d   n e x t   p r e c e d i n g   a d j a -  

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

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

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

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

drum  c o m p a r t m e n t   of   s a i d   p a i r   of   c o m p a r t m e n t s ,   u p o n  

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

t h e r e f r o m ,   and   a t   t h e   b e g i n n i n g   of   t h e   n e x t   w a s h   c y c l e ,  

a d d i n g   l i q u o r   to   t h e   n e x t   p r e c e d i n g   a d j a c e n t   drum  c o m -  

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

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

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

6.  In  a  m a c h i n e   o f   t h e   c h a r a c t e r   d e f i n e d   i n  

c l a i m   5,  w h e r e i n   t h e   l i q u o r   i n   t h e   drum  c o m p a r t m e n t  

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

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

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

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

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

t h a t   w h i c h   was  l o s t   in  d r a i n i n g .  

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

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

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

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

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

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

f rom  e a c h   d rum  i n t o   t h e   n e x t   s u c c e s s i v e   drum  i n t e r m e d i -  

a t e   w a s h   c y c l e s ,   and  f o r   c a u s i n g   l i q u o r   to  c i r c u l a t e  

t h r o u g h   e a c h   drum  c o m p a r t m e n t   and  f rom  one  drum  c o m p a r t -  

men t   t o   an  a d j a c e n t   drum  c o m p a r t m e n t   of   a  p a i r   of   s u c -  

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



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

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

s t e p s   o f   o b s e r v i n g   when   l i q u o r   in  t h e   one   d rum  c o m p a r t -  

m e n t   i s   i n c o m p a t i b l e   w i t h   t h e . g o o d s   in   t h e   a d j a c e n t  

d r u m   c o m p a r t m e n t ,   a n d ,   in   r e s p o n s e   to   t h e   o b s e r v e d  

i n c o m p a t i b i l i t y   and  a t   t h e   b e g i n n i n g   of   e a c h   w a s h   c y c l e ,  

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

s a i d   a d j a c e n t   d rum  c o m p a r t m e n t   to   be  i n t e r r u p t e d   a n d  

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

a d j a c e n t   d rum  c o m p a r t m e n t   was  to   r e c e i v e   f r o m   s a i d   o n e  

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

s a i d   a d j a c e n t   drum  c o m p a r t m e n t ,   and  o b s e r v i n g   w h e n  

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

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

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

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

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

c y c l e ,   a n d ,   a t   t h e   b e g i n n i n g   of   t h e   n e x t   w a s h   c y c l e ,  

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

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

w i t h   in   o r d e r   to   r e p l a c e   t h e   l i q u o r   w h i c h   h a s - b e e n  

d r a i n e d   t h e r e f r o m .  

8.  In  a  m e t h o d   of   t h e   c h a r a c t e r   d e f i n e d   i n  

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

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

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

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

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

d r a i n e d   t h e r e f r o m .  

9.  In  a  m e t h o d   f o r   o p e r a t i n g   a  c o n t i n u o u s  

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

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

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

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

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



g o o d s   f r o m   e a c h   drum  i n t o   t h e   n e x t   s u c c e s s i v e   d r u m  

i n t e r m e d i a t e   wash   c y c l e s ,   and   f o r   c a u s i n g   l i q u o r   t o  

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

drum  c o m p a r t m e n t   to  t h e   n e x t   s u c c e s s i v e   drum  c o m p a r t -  

m e n t   o f   a  p a i r   of  a d j a c e n t   d rum  c o m p a r t m e n t s ,   w h i l e  

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

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

m e n t   c o m p r i s i n g   t h e   s t e p s   of   o b s e r v i n g   when  l i q u o r   i n  

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

in   t h e   n e x t   s u c c e s s i v e  a d j a c e n t   d rum  c o m p a r t m e n t ,   a n d ,  

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

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

of   l i q u o r   f rom  s a i d   one  i n t o   s a i d   n e x t   s u c c e s s i v e  

a d j a c e n t   drum  c o m p a r t m e n t   to   be  i n t e r r u p t e d   and  d i v e r t e d  

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

s u c c e s s i v e   a d j a c e n t   drum  c o m p a r t m e n t   was  to  r e c e i v e  

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

w i t h   g o o d s   in   s a i d   s u c c e s s i v e   a d j a c e n t   drum  c o m p a r t m e n t ,  

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

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

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

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

d r a i n e d   t h e r e f r o m   a t   t h e   end   of   e a c h   wash   c y c l e ,   a n d ,  

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

to   t h e  n e x t   a d j a c e n t   s u c c e s s i v e   drum  c o m p a r t m e n t   i n t o  

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

b l e   t h e r e w i t h   in  o r d e r   to   r e p l a c e   t h e   l i q u o r   w h i c h   w a s  

d r a i n e d   t h e r e f r o m .  

10.  In  a  m e t h o d   o f   t h e   c h a r a c t e r   d e f i n e d   i n  

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

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

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

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

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

d r a i n e d   t h e r e f r o m .  



11.  In  a  m e t h o d   f o r   o p e r a t i n g   a  c o n t i n u o u s  

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

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

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

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

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

f r o m   e a c h   drum  i n t o   t h e  n e x t   s u c c e s s i v e   drum  i n t e r -  

m e d i a t e   wash   c y c l e s ,   and  f o r   c a u s i n g   l i q u o r   to  c i r c u l a t e  

t h r o u g h   e a c h   drum  c o m p a r t m e n t   and  f r o m   one   drum  c o m p a r t -  

m e n t   to   t h e   n e x t   p r e c e d i n g   d rum  c o m p a r t m e n t   of   a  p a i r  

of  a d j a c e n t   drum  c o m p a r t m e n t s ,   w h i l e   a  d e s i r e d   l e v e l   o f  

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

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

s t e p s   of   o b s e r v i n g   when  l i q u o r   in   t h e   one   drum  c o m p a r t -  

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

i n g   a d j a c e n t   drum  c o m p a r t m e n t ,   a n d ,   in   r e s p o n s e   to   t h e  

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

wash   c y c l e ,   c a u s i n g   t h e   c i r c u l a t i o n   of   l i q u o r   f rom  s a i d  

one  i n t o   s a i d   n e x t   p r e c e d i n g   a d j a c e n t   d rum  c o m p a r t m e n t  

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

t h e   l i q u o r   w h i c h   s a i d   n e x t   p r e c e d i n g   a d j a c e n t  d r u m   c o m -  

p a r t m e n t   was  to   r e c e i v e   f r o m   s a i d   one  drum  c o m p a r t m e n t  

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

a d j a c e n t   drum  c o m p a r t m e n t ,   and  o b s e r v i n g   when  l i q u o r  

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

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

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

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

end  of   e a c h   wash   c y c l e ,   a n d ,   a t   t h e   b e g i n n i n g   of   t h e  

n e x t   wash   c y c l e ,   a d d i n g   l i q u o r   to   t h e   n e x t   a d j a c e n t  

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

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

to  r e p l a c e   t h e   l i q u o r   w h i c h   was  d r a i n e d   t h e r e f r o m .  

12.  In  a  m e t h o d   of   t h e   c h a r a c t e r   d e f i n e d   i n  

c l a i m   11,  w h e r e i n   a  c h e m i c a l   i s   a d d e d   to   t h e   l i q u o r   i n  



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

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

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

d r a i n e d   t h e r e f r o m .  

13.  A  c o n t i n u o u s   b a t c h   t y p e   w a s h i n g   m a c h i n e ,  

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

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

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

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

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

c o m p a r t m e n t   of   a  p a i r   o f   a d j a c e n t   d rum  c o m p a r t m e n t s ,  

o r   f o r   a l t e r n a t i v e l y   d r a i n i n g ' l i q u o r   f r o m   s a i d   one  c o m -  

p a r t m e n t   e l s e w h e r e   when  s a i d   l i q u o r   e x c e e d s   a  p r e -  
d e t e r m i n e d   l e v e l   w i t h i n   s a i d   one  c o m p a r t m e n t ,   w h e r e b y  
in   t h e   e v e n t   l i q u o r   in  s a i d   one  drum  c o m p a r t m e n t   i s  

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

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

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

and  t h e n   r e e s t a b l i s h e d   a t   t h e   s t a r t   of   t h e   n e x t   w a s h  

c y c l e   when  t h e   l i q u o r   in  s a i d   one  drum  c o m p a r t m e n t   i s  

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

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

s u c c e s s i v e   d rum  c o m p a r t m e n t   when  t h e   l i q u o r   t h e r e i n  

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

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

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

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

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

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

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

one   drum  c o m p a r t m e n t ,   a t   a  r e l a t i v e l y   f a s t . r a t e ,   s o  

t h a t   in   t h e   e v e n t   of   an  i n c o m p a t i b i l i t y   b e t w e e n   t h e  



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

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

t h e   n e x t   s u c c e s s i v e   drum  c o m p a r t m e n t   may  b e  q u i c k l y  

d r a i n e d   t h e r e f r o m ,   j u s t   p r i o r   to   t r a n s f e r   of  s a i d   g o o d s  

t h e r e t o ,   and  q u i c k l y   r e p l a c e d   w i t h   l i q u o r   c o m p a t i b l e  

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

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

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

a t   a  r e l a t i v e l y   f a s t   r a t e ,   when  t h e   l i q u o r   t h e r e i n  

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

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

t o   r e e s t a b l i s h   c i r c u l a t i o n   t h e r e t h r o u g h .  

14.  A  w a s h i n g   m a c h i n e   o f   t h e " c h a r a c t e r   d e -  

f i n e d   i n  c l a i m   13,   i n c l u d i n g   m e a n s   f o r   a d d i n g   l i q u o r   t o  

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

so  t h a t   l i q u o r   w h i c h   may  h a v e   b e e n   d r a i n e d   t h e r e f r o m  

may  be  q u i c k l y   r e p l a c e d .  

, 1 5 .   A  w a s h i n g   m a c h i n e   o f   t h e   c h a r a c t e r   d e -  

f i n e d   in  c l a i m   13,   i n c l u d i n g   m e a n s   f o r   a d d i n g   c h e m i c a l  

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

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

t o   t h e   n e x t   s u c c e s s i v e   drum  so  as  to   a u g m e n t   t h e   c h e m i -  

c a l   a l r e a d y   a d d e d   t h e r e t o   in   o r d e r   t o   r e p l a c e   t h a t  

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

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

16.  A  c o n t i n u o u s   b a t c h   t y p e   w a s h i n g   m a c h i n e ,  

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

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

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

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

g o o d s   f rom  e a c h   d rum  i n t o   t h e   n e x t   s u c c e s s i v e   d r u m  

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

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

c o m p a r t m e n t   o f   a  p a i r   o f   a d j a c e n t   d rum  c o m p a r t m e n t s ,  

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

c o m p a r t m e n t   e l s e w h e r e   when  s a i d   l i q u o r   e x c e e d s   a  p r e -  

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



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

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

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

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

c y c l e ,   and   t h e n   r e e s t a b l i s h e d   a t   t h e   s t a r t   of   t h e   n e x t  

w a s h   c y c l e   when  t h e   l i q u o r   in   s a i d   one  drum  c o m p a r t -  

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

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

s a i d   n e x t   p r e c e d i n g   drum  c o m p a r t m e n t   when  t h e   l i q u o r  

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

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

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

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

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

d r a i n i n g   l i q u o r   f r o m   and  a d d i n g   l i q u o r   to   t h e   one  d r u m  

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

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

so  t h a t   in   t h e   e v e n t   of   an  i n c o m p a t i b i l i t y   b e t w e e n   t h e  

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

t h e   n e x t   p r e c e d i n g   drum  c o m p a r t m e n t ,   t h e   l i q u o r   in   t h e  

one  d rum  c o m p a r t m e n t   may  be  q u i c k l y  d r a i n e d   t h e r e f r o m ,  

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

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

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

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

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

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

l e v e l ,   a n d   t h e n   c o n t i n u i n g   to   add   l i q u o r   t h e r e t o   a t  

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

l a t i o n   t h e r e t h r o u g h .  

17.  A  w a s h i n g   m a c h i n e   of  t h e   c h a r a c t e r   d e -  

f i n e d   in   c l a i m   16,   i n c l u d i n g   m e a n s   f o r   a d d i n g   l i q u o r  

to   s a i d   n e x t   p r e c e d i n g   drum  c o m p a r t m e n t   a t   a  r e l a t i v e l y  

f a s t   r a t e ,   so  t h a t   l i q u o r   w h i c h   may  have   been   d r a i n e d  

t h e r e f r o m   may  be  q u i c k l y   r e p l a c e d .  



18.   A  w a s h i n g   m a c h i n e   o f   t h e   c h a r a c t e r   d e -  

f i n e d   in   c l a i m   16,   i n c l u d i n g   m e a n s   f o r   a d d i n g   c h e m i c a l  

to   t h e   one   drum  c o m p a r t m e n t   a t   t h e   s t a r t   of   a  w a s h  

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

one  d rum  so  as  to   a u g m e n t   t h e   c h e m i c a l   a l r e a d y   a d d e d  

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

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

19.  In  a  m e t h o d   f o r   o p e r a t i n g   a  c o n t i n u o u s  

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

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

b a t h   o f   l i q u o r   c o n t a i n e d   w i t h i n   an  i n d i v i d u a l   c o m p a r t -  

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

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

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

m e a n s   f o r   c i r c u l a t i n g   l i q u o r   f r o m   one   d rum  c o m p a r t m e n t  

i n t o   t h e   n e x t   s u c c e s s i v e   d r u m  c o m p a r t m e n t   o f   a  p a i r   o f  

a d j a c e n t   d rum  c o m p a r t m e n t s ,   and  f o r   a l t e r n a t i v e l y   d r a i n -  

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

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

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

c o m p a r t m e n t   when   t h e   l i q u o r   t h e r e i n   e x c e e d s   a  p r e d e t e r -  

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

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

m e a n s   f o r   d r a i n i n g   l i q u o r   f rom  and   a d d i n g   l i q u o r   to   t h e  

n e x t   s u c c e s s i v e   drum  c o m p a r t m e n t ,   w h i c h   i s   to   r e c e i v e  

g o o d s   f r o m   s a i d   one   drum  c o m p a r t m e n t ,   a t   a  r e l a t i v e l y  

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

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

r a t e ,   and   t h e n   c o n t i n u i n g   to   add  l i q u o r   t h e r e t o   a t   a  

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

l i q u o r   in   s a i d   one   drum  c o m p a r t m e n t   i s   i n c o m p a t i b l e  

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

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

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



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

l i q u o r   t o   s a i d   n e x t   s u c c e s s i v e   drum  c o m p a r t m e n t   a t  

a  r e l a t i v e l y   s l o w   r a t e   in  o r d e r   to  r e p l a c e   l i q u o r  

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

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

t h e   l i q u o r   in   t h e   n e x t   s u c c e s s i v e   drum  c o m p a r t m e n t   i s  

i n c o m p a t i b l e   w i t h   g o o d s . i n   t h e   one  drum  c o m p a r t m e n t ,  

and  q u i c k l y   d r a i n i n g   t h e   l i q u o r   f rom  t h e   n e x t   s u c -  

c e s s i v e   d rum  c o m p a r t m e n t ,   in   r e s p o n s e   to   t h e   o b s e r v e d  

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

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

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

t r a n s f e r   and   a t   t h e   s t a r t   of   t h e   n e x t   wash   c y c l e ,   a n d  

o b s e r v i n g   when  t h e   l i q u o r   in  s a i d   one  d rum  c o m p a r t m e n t  

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

drum  c o m p a r t m e n t ,   and  in   r e s p o n s e   to  t h e   o b s e r v e d   c o m -  

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

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

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

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

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

20.   In  a  m e t h o d   of   t h e   c h a r a c t e r   d e f i n e d   i n  

c l a i m   19 ,   i n c l u d i n g   t h e   f u r t h e r   s t e p   of   a d d i n g   l i q u o r  

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

so  t h a t   l i q u o r   w h i c h   may  have   b e e n   d r a i n e d   t h e r e f r o m  

may  be  q u i c k l y   r e p l a c e d .  

21.   In  a  m e t h o d   of   t h e   c h a r a c t e r   d e f i n e d   i n  

c l a i m   19,   i n c l u d i n g   t h e   f u r t h e r   s t e p s   of   a d d i n g   c h e m i -  

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

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

n e x t   s u c c e s s i v e   drum  s o  a s   to   a u g m e n t   t h e   c h e m i c a l  

a l r e a d y   a d d e d   t h e r e t o   in  o r d e r   to   r e p l a c e   t h a t   w h i c h  

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

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



22.  In  a  m e t h o d   f o r   o p e r a t i n g   a  c o n t i n u o u s  

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

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

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

i n g   c y c l e ,   means   f o r   t r a n s f e r r i n g   c l o t h   g o o d s   f rom  e a c h  

d r u m   i n t o   t h e   n e x t   s u c c e s s i v e   drum  i n t e r m e d i a t e   w a s h  

c y c l e s ,   m e a n s   f o r   c i r c u l a t i n g   l i q u o r   f r o m   one  drum  c o m -  

p a r t m e n t   i n t o   t h e   n e x t   p r e c e d i n g   d rum  c o m p a r t m e n t   of   a  

p a i r   o f   a d j a c e n t   d rum  c o m p a r t m e n t s ,   and   f o r   a l t e r n a -  

t i v e l y   d r a i n i n g   l i q u o r   f r o m   s a i d   one   c o m p a r t m e n t   e l s e -  

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

l e v e l   t h e r e i n ,   m e a n s   f o r   d r a i n i n g   l i q u o r   f r o m   s a i d   n e x t  

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

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

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

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

a d d i n g   l i q u o r  t o   t h e   n e x t   p r e c e d i n g   drum  c o m p a r t m e n t ,  

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

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

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

r e l a t i v e l y   f a s t   r a t e ,   and   t h e n   c o n t i n u i n g   t o ' a d d   l i q u o r  

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

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

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

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

p a t i b i l i t y   and  a t   t h e   b e g i n n i n g   o f   t h e   wash   c y c l e ,  

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

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

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

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

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

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

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

c o m p a r t m e n t ,   and  q u i c k l y   d r a i n i n g ,  t h e   l i q u o r   f rom  t h e  

o n e   d r u m   c o m p a r t m e n t ,   in   r e s p o n s e   to   t h e   o b s e r v e d  



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

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

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

t r a n s f e r   and  a t   t h e   s t a r t   o f   t h e   n e x t   wash   c y c l e ,   a n d  

o b s e r v i n g   when  t h e   l i q u o r   in   s a i d   one  drum  c o m p a r t m e n t  

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

drum  c o m p a r t m e n t ,   and  in  r e s p o n s e   to   t h e   o b s e r v e d   c o m -  

p a t i b i l i t y   and  a t   t h e   s t a r t   o f   t h e   n e x t   wash   c y c l e ,  

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

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

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

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

23.   In  a  m e t h o d   o f   t h e   c h a r a c t e r   d e f i n e d   i n  

c l a i m   22,   i n c l u d i n g   t h e   f u r t h e r   s t e p   of   a d d i n g   l i q u o r  

to   s a i d   n e x t   p r e c e d i n g   drum  c o m p a r t m e n t  a t   a  r e l a t i v e l y  

f a s t   r a t e ,   so  t h a t   l i q u o r   w h i c h   may  h a v e   b e e n   d r a i n e d  

t h e r e f r o m   may  be  q u i c k l y   r e p l a c e d .  

- 2 4 .   In  a  m e t h o d   o f  t h e   c h a r a c t e r   d e f i n e d   i n  

c l a i m   22,   i n c l u d i n g   t h e   f u r t h e r   s t e p s   of  a d d i n g   c h e m i -  

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

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

n e x t   p r e c e d i n g   drum  so  as  to   a u g m e n t   t h e   c h e m i c a l  

a l r e a d y   a d d e d   t h e r e t o   in   o r d e r   to   r e p l a c e   t h a t   w h i c h   i s  

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

one  c o m p a r t m e n t .  
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