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@  A  method  and  a  device  for  the  feeding  of  a  cleaning  solu- 
tion  with  suspended  powdered  abrasive  substances,  into 
work-piece  finishing  machines. 

The  finishing  tank  (11)  of  the  machine  is  connected  by  a 
closed  circuit  with  a  recycling  tank  (19)  which  includes  a  stir- 
ring  device  (28)  to  keep  a  powdered  abrasive  substance  sus- 
pended  in  a  cleaning  solution  which  is  constantly  fed  into  the 
finishing  tank  (11)  by  a  pump  (29).  A  second  recycling  circuit 
(40,  42)  is  used  to  remove  the  detergent  from  special  contain- 

Q|  ers  (41)  with  a  strong  flow  of  liquid  drawn  from  the  recycling 
rftf  tank  (19)  which  is  then  returned  into  the  stirring  area  (28). 
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Th i s   i n v e n t i o n   r e f e r s   to  a  m e t h o d   and  a  d e v i c e   f o r  

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

s u b s t a n c e s ,   in  s u s p e n s i o n ,   i n t o   t he   f i n i s h i n g   t a n k  

of  w o r k - p i e c e   f i n i s h i n g   m a c h i n e s ;   such  as  t u m -  

5  b i e r s ,   c e n t r i f u g a l   and  v i b r a t o r y   f i n i s h i n g   ma-  

c h i n e s   and  the   l i k e .  

As  is  we l l   known,   t he   f i n i s h i n g   and  c l e a n i n g   o f  

m e t a l   or  n o n - m e t a l   p i e c e s ,   is  done  w i t h   s p e c i a l  

10  f i n i s h i n g   m a c h i n e s   w h i c h   i n c l u d e   a  f i n i s h i n g   t a n k  

in  wh ich   the   p i e c e s   to  be  f i n i s h e d   and  t h e  

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

» 
The  p i e c e s   to  be  t r e a t e d   and  f i n i s h i n g   m a t e r i a l s  

15  u n d e r g o   s h a k i n g   and  v i b r a t o r y   m o t i o n s ,   in  o r d e r   t o  

c o n t i n u o s l y   make  the   p i e c e s   to  be  f i n i s h e d   a n d  

f i n i s h i n g   m a t e r i a l s   rub  a g a i n s t   each   o t h e r ,   in  t h e  

p r e s e n c e   of  a  c l e a n i n g   s o l u t i o n .   The  c l e a n i n g  

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

20  s u b s t a n c e   in  o r d e r   to  i m p r o v e   on  the   a c t i o n   of  t h e  

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

f i n i s h i n g   t a n k   of  t he   m a c h i n e   is  u s u a l l y   s u b s t i -  

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

d r a i n i n g   the   d i r t y   s o l u t i o n   f rom  the   f i n i s h i n g  

25  t a n k ,   i n t o   a  s e c o n d   t a n k ,   a l s o   known  as  r e c y c l i n g  

or  d e c a n t i n g   t a n k ;   f rom  t h i s   t a n k   t he   f r e s h  

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

f i n i s h i n g   t a n k   o v e r   t he   l o o s e   m a s s .   The  n e c e s s i t y  

of  f e e d i n g   i n t o   the   f i n i s h i n g   t a n k   a  f r e s h  

30  s o l u t i o n   has  been  c o n s i d e r e d   an  e s s e n t i a l   r e q u i r e -  
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ment   to  t he   smoo th   r u n n i n g   of  t he   m a c h i n e   and  t h e  

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

in  t h e   r e c y c l i n g   t a n k ,   whe re   most   of  t he   d i r t  

p i c k e d   up  by  the   c l e a n i n g   s o l u t i o n   d r a i n e d   f r o m  

5  t he   m a c h i n e   was  d e p o s i t e d ,   t he   t e n d e n c y   was  t o  

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

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

r e a s o n   the   c l e a n i n g   s o l u t i o n   l o s t   more  and  more  o f  

t h e   a b r a s i v e   s u b s t a n c e ,   wh ich   was  d e c a n t e d   to  t h e  

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

e f f e c t i v e n e s s   of  t he   s o l u t i o n   and  of  t he   c l e a n i n g  

m a t e r i a l s ;   t h e   m a c h i n e   c y c l e   was  made  l o n g e r   a n d  

t he   d e s i r e d   f i n i s h   on  t h e   p i e c e s   was  no t   a c h i e v e d .  

15  A n o t h e r   p r o b l e m   w i t h   e x i s t i n g   m a c h i n e s   is  t h e  

d i f f i c u l t y   of  d i s s o l v i n g   t he   d e t e r g e n t   in  t h e  

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

s u b s t a n c e   at  t he   b e g i n n i n g   of  e ach   m a c h i n e   c y c l e ,  

due  to  t he   f a c t   t h a t   t h e s e   s u b s t a n c e s ,   u p o n  

20  c o n t a c t   w i t h   w a t e r ,   form  l u p s   wh ich   a re   ha rd   t o  

d i s s o l v e   and  can  jam  the   r e c y c l i n g   pump  d e v i c e .  

I t   would   t h e r e f o r e   be  c o n v e n i e n t   to  keep  t h e  

a b r a s i v e   powder   s u s p e n d e d   f o r   t he   d u r a t i o n   of  e a c h  

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

d e t e r g e n t   in  t he   i n i t i a l   p h a s e ,   w i t h   the   aim  o f  

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

s h o r t e n i n g   t he   m a c h i n e   c y c l e .   T h e r e f o r e ,   the   s c o p e  

of  t h i s   i n v e n t i o n   is  to  p r o v i d e   a  me thod   and  a 

30  d e v i c e   t h r o u g h   which   t h e   p o w d e r e d   a b r a s i v e   s u b -  
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s t a n c e s   can  be  s u s p e n d e d   and  m a i n t e n e d   in  t h a t  

s t a t e   in  the   c l e a n i n g   s o l u t i o n   which   is  fed   i n t o  

the   f i n i s h i n g   t a n k ,   by  s t r u c t u r a l l y   s i m p l e   a n d  

i n e x p e n s i v e   m e a n s .  

5 

A  f u r t h e r   s c o p e   of  the   i n v e n t i o n   is  to  p r o v i d e   a 

m e t h o d   and  a  d e v i c e   as  s p e c i f i e d   a b o v e ,   w h i c h  

w i l l   f u r t h e r   d i s s o l v e   the   d e t e r g e n t   and  t h e  

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

10  the   b e g i n n i n g   of  each   m a c h i n e   c y c l e ,   a l l o w i n g   i n  

a d d i t i o n   f o r   t he   s u b s t a n c e s   to  be  d rawn  f r o m  

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

P r e s e n t l y   we  know  of  no  d e v i c e s   wh ich   c a n  

15  a c c o m p l i s h   the   s c o p e s   m e n t i o n e d   a b o v e .   C o n t r a r i l y  

to  t he   p r e s e n t   t r e n d ,   t he   i n v e n t i o n   is  b a s e d   on  a 

p r i n c i p l e   a c c o r d i n g   to  wh ich   c r e a t i n g   t u r b u l e n c e  

w i t h i n   the   c l e a n i n g   s o l u t i o n   in  the   r e c y c l i n g   t a n k  

has  no  n e g a t i v e   e f f e c t s   on  the   f i n i s h i n g   of  t h e  

20  p i e c e s   d u r i n g   a  c e r t a i n   p a r t   of  t he   f i n i s h i n g  

c y c l e ,   even  i f   t he   s o l u t i o n   t h a t   is  r e c y c l e d   o r  

fed   i n t o   t he   f i n i s h i n g   t a n k   s t i l l   c o n t a i n s   p a r t   o f  

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

d e f i n i t e l y   b e t t e r   r e s u l t s   in  t e r m s   of  t he   e f -  

25  f e c t i v e n e s s   of  the   f i n i s h i n g   m a t e r i a l s ,   s i n c e   t h e  

t u r b u l e n c e   in  t he   r e c y c l i n g   t a n k   k e e p s   s u s p e n d e d  

a l l   t he   a b r a s i v e   s u b s t a n c e   t h a t   would   o t h e r w i s e  

s e t t l e   on  t he   b o t t o m   of  t he   t a n k .  

30  Yet  a n o t h e r   s c o p e   of  t he   i n v e n t i o n   is  to  p r o v i d e  
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an  a p p a r a t u s   or  d e v i c e   which   can  put  i n t o   a c t i o n  

t he   m e t h o d   b e i n g   c l a i m e d ,   wh ich   is  a b l e   to  o p e r a t e  

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

u s i n g   one  or  more  d e t e r g e n t s ,   w h i l e   k e e p i n g   t h e  

5  s t r u c t u r e   and  o p e r a t i o n   of  t he   m a c h i n e   e x t r e m e l y  

s i m p l e   . 

All  t h e   above   is  made  p o s s i b l e   t h r o u g h   the   c l a i m e d  

m e t h o d   of  c l a i m   1  and  the   c l a i m e d   d e v i c e .   F u r t h e r  

10  p r e f e r e n t i a l   e m b o d i m e n t s   a re   c l a i m e d   in  t h e  

d e p e n d e n t   c l a i m s .   A c c o r d i n g   to  t he   i n v e n t i o n   o n e  

t a n k   is   used   to  p e r f o r m   d i f f e r e n t   f u n c t i o n s   s i n c e  

i t   is  i n i t i a l l y   used   as  a  r e c y c l i n g   a n d / o r  

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

15  s i o n   t a n k   at  t he   b e g i n n i n g   and  at  l e a s t   d u r i n g   o n e  

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

be  u sed   as  a  t r a d i t i o n s !   r e c y c l i n g   or  d i r t  

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

m a c h i n e   c y c l e .  

20  

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

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

d r a w i n g s   of  w h i c h :  

25  F i g .   1  is  a  g e n e r a l   s cheme   of  a  v i b r a t o r y  

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

i  n v e n t i   on  . 

F i g .   2  is  an  e n l a r g e d   view  of  a  p o s s i b l e  

30  e m b o d i m e n t   f o r   a  d e t e r g e n t   c o n t a i n e r .  
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F i g .   3  is  a  c r o s s   s e c t i o n a l   view  a l o n g   the   l i n e  

3-3  in  f i g u r e   2 .  

In  f i g u r e   1,  10  s t a n d s   f o r   a  g e n e r i c   f i n i s h i n g  

5  m a c h i n e   h a v i n g   a  f i n i s h i n g   t a n k   11  in  wh ich   a r e  

p l a c e d   the   p i e c e s   12  to  be  t r e a t e d   t o g e t h e r   w i t h  

the   f i n i s h i n g   m a t e r i a l s   13  in  a  l o o s e   f a s h i o n   a n d  

a  c l e a n i n g   s o l u t i o n   14  wh ich   can  c o n t a i n   a  c e r t a i n  

amount   of  s u s p e n d e d   p o w d e r e d   a b r a s i v e   s u b s t a n c e .  

10 

The  m a c h i n e   f i n i s h i n g   t a n k   11,  n e a r   the   b o t t o m ,   i s  

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

d r a i n a g e ,   wh ich   is  f i t t e d   w i t h   a  g r a t e   t h a t   k e e p s  

in  t he   p i e c e s   12  and  the   f i n i s h i n g   m a t e r i a l s   1 3 ,  

15  w h i l e   a l l o w i n g   the   l i q u i d   s o l u t i o n   to  f l o w   o u t  

w i t h   t he   e v e n t u a l   s u s p e n d e d   a b r a s i v e   p o w d e r .   T h e  

d r a i n a g e   o p e n i n g   17  is  in  t u r n   c o n n e c t e d   w i t h   a 

r e c y c l i n g   t a n k   19,  by  a  c o n d u i t   18  to  d r a i n   t h e  

c l e a n i n g   s o l u t i o n   f rom  t he   f i n i s h i n g   t a n k   11  t o  

20  the   r e c y c l i n g   t a n k   1 9 .  

Tank  19,  as  is  shown,   i n c l u d e s   a  s l a n t e d   b o t t o m  

20,  o u t e r   w a l l s   21  and  a  p a r t i t i o n   22  w h i c h  

e x t e n d s   d o w n w a r d ,   e n d i n g   at  a  c e r t a i n   d i s t a n c e  

25  f rom  the   b o t t o m   20  of  the   t a n k .   The  p a r t i t i o n   22 

is  u s u a l l y   be low  the   s u r f a c e   of  t he   l i q u i d   in  t a n k  

19  and  is  m a i n l y   used   to  d i v i d e   a r e a   23  f rom  a r e a  

24.  Area   23  of  t a n k   19  d u r i n g   c e r t a i n   p h a s e s   o f  

the   m a c h i n e   c y c l e ,   and  s p e c i f i c a l l y   at  t h e  
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b e g i n n i n g   and  d u r i n g   p a r t   of  t he   c y c l e ,   is  used   t o  

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

b o t t o m   20  of  t a n k   19  to  s u s p e n d   the   a b r a s i v e  

p o w d e r   d i s p e r s e d   in  i t ,   as  w i l l   be  e x p l a i n e d  

5  l a t e r .   The  s e c o n d   a r e a   24  of  t he   t a n k   is  used   f o r  

t h e   s u c t i o n   of  t he   s o l u t i o n   to  be  r e c y c l e d   i n t o  

t h e   f i n i s h i n g   t a n k   11  of  t he   m a c h i n e   20.  F i g u r e   1 

shows  t h a t   t he   b o t t o m   20  of  t he   r e c y c l i n g   t a n k   i s  

s l a n t e d   downward   b e g i n n i n g   at  an  a r e a   23a ,   w h e r e  

10  t he   d i r t   is   c o l l e c t e d ,   t o w a r d s   t he   s u c t i o n   a r e a  

24,  w h e r e   a  v a l v e   25  a l l o w s   f o r   d r a i n a g e   i n t o   t h e  

s e w e r s   w h e n e v e r   t h e   t a n k   has  to  be  e m p t i e d ;   26 

s t a n d s   f o r   an  o v e r f l o w   c o n d u i t .  

15  C o r r e s p o n d i n g   to  t he   s t i r r i n g   a r e a   23,  n e x t   to  t h e  

p a r t i t i o n   22,  t he   t a n k   19  i n c l u d e s   a  s t i r r i n g  

d e v i c e   of  any  k i n d ,   h y d r a l u i c   or  m e c h a n i c a l   f o r  

i s t a n c e ,   whose   s t i r r e r   28  is  s u b m e r g e d   c o m p l e t e l y  

in  t he   l i q u i d   r e a c h i n g   a l m o s t   to  t he   b o t t o m   20  o f  

20  t he   t a n k   so  as  to  c r e a t e   a  s t r o n g   t u r b u l e n c e   and  a 

s t r o n g   f l o w   of  l i q u i d   f rom  the   top  t o w a r d s   t h e  

b o t t o m   20  of  t he   t a n k   19;  a  r e c y c l i n g   pump  29  i s  

u s e d   to  f e e d   the   c l e a n i n g   s o l u t i o n   c o n t a i n e d   i n  

t h e   t a n k   19,  i n t o   t he   f i n i s h i n g   t a n k   11  t h r o u g h  

25  t h e   c o n d u i t   31  r e s p e c t i v e l y   to  f e e d   the   s a m e  

s o l u t i o n   a l o n g   t h e   r e c y c l i n g   c i r c u i t   30  in  o r d e r  

to  p i c k   up  t h e   c l e a n i n g   s o l u t i o n ,   as  e x p l a i n e d  

1  a t e r   . 

30  The  r e c y c l i n g   t a n k   19  is  fed   w i t h   w a t e r   f rom  t h e  
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main  s u p p l y   32  t h r o u g h   the   c o n d u i t   33  and  a  v a l v e  

34  wh ich   can  be  a c t i v a t e d   by  a  f l o a t   which   d e t e c t s  

the   l e v e l   of  the   l i q u i d   in  t he   t a n k   19.  A l t e r n a t i -  

v e l y   the   f i n i s h i n g   t a n k   11  can  be  fed   by  the   m a i n  

5  w a t e r   s u p p l y   32  t h r o u g h   the   f l o a t   v a l v e   34  and  a 

c o n d u i t   36.  In  t h i s   way  the   l e v e l   of  t he   l i q u i d  

can  be  k e p t   c o n s t a n t   in  t a n k s   11  and  19  t h a t   m e a n s  

t h a t   t a n k s   and  p i e c e s   can  be  w a s h e d   in  s e p a r a t e  

p h a s e s .   For  t h i s   r e a s o n   the   v a l v e   34  has  one  o r  

10  more  n o z z l e s   39  n e a r   t he   s l a n t e d   b o t t o m   20,  t h e  

n o z z l e s   b e i n g   d i r e c t e d   downward   t o w a r d s   the   b o t t o m  

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

b o t t o m   and  of  the   a b r a s i v e   m a t e r i a l   or  the   d i r t  

d e p o s i t e d   on  i t .  

15 

As  m e n t i o n e d   p r e v i o u s l y ,   an  e s s e n t i a l   f e a t u r e   o f  

the   m e t h o d   and  of  t he   d e v i c e   a c c o r d i n g   to  t h i s  

i n v e n t i o n   is  t he   c r e a t i o n   of  s t r o n g   t u r b u l e n c e   i n  

the   l i q u i d   or  in  the   c l e a n i n g   s o l u t i o n   c o n t a i n e d  

20  in  t he   r e c y c l i n g   t a n k   19,  f o r   e x a m p l e   n e a r   t h e  

b o t t o m   20  of  the   t a n k ;   in  t h i s   way  a  t u r b u l e n t  

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

and  k e e p i n g   s u s p e n d e d   the   a b r a s i v e   powder   w h i c h  

has  been  p r e v i o u s l y   d i s p e r s e d   i n t o   the   s o l u t i o n ,  

25  w h i c h   would   o t h e r w i s e   t e n d   to  s e t t l e   on  the   b o t t o m  

of  t he   t a n k   i t s e l f ,   t h u s   a u g m e n t i n g   t h e   e f f e c t i v e -  

n e s s   of  t he   m a c h i n e   10.  The  p r e s e n c e   of  t h e  

p a r t i t i o n   22  a l s o   p r e v e n t s   t he   t u r b u l e n t   m o t i o n   o f  

the   l i q u i d   f rom  s p r e a d i n g   in  an  u n c o n t r o l l e d   mode  

30  to  t he   a r e a   f rom  wh ich   the   pump  29  d raws   w h i c h  



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

T u r b u l e n c e   of  t h e   c l e a n i n g   s o l u t i o n   in  t he   t a n k   19 

can  be  m a i n t a i n e d   f o r   t he   t i m e   n e c e s s a r y   f o r   t h e  

5  t r e a t m e n t   of  t he   p i e c e s   12  in  t h e   f i n i s h i n g   t a n k ;  

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

s t i r r e r   28  p r e v e n t s   t h e   d e c a n t a t i o n   of  s o l i d  

p a r t i c l e s   of  t he   c l e a n i n g   s o l u t i o n ,   wh ich   d r a i n s  

out   of  t he   m a c h i n e ' s   f i n i s h i n g   t a n k   11  and  w h i c h  

10  a r e   d r a i n e d   i n t o   t he   r e c y l i n g   t a n k   19,  does   n o t  

c o n s t i t u t e   a  n e g a t i v e   e l e m e n t ,   on  t he   c o n t r a r y ,  

t h i s   t u r b u l e n c e   is  c r e a t e d   on  p u r p o s e   and  used   t o  

some  a d v a n t a g e   in  l i f t i n g   and  k e e p i n g   s u s p e n d e d  

t he   a b r a s i v e   powder   p a r t i c l e s   p r e v i o u s l y   d i s p e r s e d  

15  i n t o   t he   s o l u t i o n .   The  m a c h i n e   c y c l e   t i m e   is  t h u s  

g r e a t l y   r e d u c e d   due  to  t he   e f f e c t i v e n e s s   of  t h e  

s o l u t i o n   14  and  of  t he   f i n i s h i n g   m a t e r i a l s   13  u p o n  

t h e   p i e c e s   12  in  t h e   f i n i s h i n g   t a n k   11.  When  t h e  

i n i t i a l   t r e a t m e n t   p h a s e   is  o v e r ,   or  r a t h e r   w h e n  

20  the   m a c h i n e ' s   w o r k i n g   c y c l e   r e q u i r e s   i t   to  be,  t h e  

s t i r r e r   27,  28  in  t he   r e c y c l i n g   t a n k   is  s t o p p e d ,  

w h i l e   t he   pump  29  is  k e p t   r u n n i n g .   In  t h i s   w a y ,  

s i n c e   t h e   t u r b u l e n c e   in  t a n k   19  s u b s i d e s ,   t he   d i r t  

and  t h e   a b r a s i v e   s u b s t a n c e   d r a i n e d   out   of  t h e  

25  f i n i s h i n g   t a n k   11  i n t o   t h e   r e c y c l i n g   t a n k   19,  a r e  

d e c a n t e d   and  s e t t l e   at  t he   b o t t o m   of  i t .   T h e r e f o r e  

o n l y   t he   f r e s h   c l e a n i n g   s o l u t i o n   is  k e p t   i n  

c i r c u l a t i o n   f o r   t he   f i n a l   f i n i s h i n g   or  p o l i s h i n g  

p h a s e s   of  t he   w o r k - p i e c e s .   At  t he   end  of  t h e  

30  m a c h i n e   c y c l e   t he   c l e a n i n g   s o l u t i o n   c o n t a i n e d   i n  



-  9  -  0 2 4 4 7 6 4  

t a n k s   11  and  19  is  d r a i n e d   out   by  o p e n i n g   t h e  

d r a i n a g e   v a l v e   25  and  the   f l o a t   v a l v e   34  at  t h e  

same  t i m e   t h u s   c o n n e t i n g   bo th   the   n o z z l e s   39  a n d  

the   c o n d u i t   36  w i t h   t he   main  w a t e r   s u p p l y   32  a t  

5  t he   b o t t o m   20  of  t he   t a n k   19  and  the   mass  o f  

m a t e r i a l   12,  13  in  t he   f i n i s h i n g   t a n k   11  a re   t h u s  

p r o p e r l y   w a s h e d .   By  c l o s i n g   up  the   d r a i n a g e   v a l v e  

25  the   l e v e l   of  the   l i q u i d   in  the   r e c y c l i n g   t a n k  

19  is  r e s t o r e d   wh ich   c a u s e s   the   f l o a t   v a l v e   34  t o  

10  s h u t ,   s t a r t i n g   up  a  new  m a c h i n e   c y c l e .  

As  m e n t i o n e d   p r e v i o u s l y ,   t he   s t i r r e r   28  in  t h e  

r e c y c l i n g   t a n k   19  f a c i l i t a t e s   the   d i s s o l v i n g   o f  

the   d e t e r g e n t   and  te  d i s p e r s i o n   of  t he   a b r a s i v e  

15  powder   f rom  the   v e r y   b e g i n n i n g   of  the   c y c l e ,   a t  

wh ich   p o i n t   a  new  amount   of  d e t e r g e n t   or  c l e a n i n g  

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

w a t e r   in  t he   t a n k   1 9 ,  

20  Hav ing   to  t a k e   i n t o   a c c o u n t ,   h o w e v e r ,   t he   a u t o -  

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

p r o b l e m   a r i s e s   of  how  to  draw  at  t he   r i g h t   t i m e  

the   amoun t   of  d e t e r g e n t   n e e d e d   to  make  the   new 

s o l u t i o n ,   and  how  to  r a p i d l y   d i s s o l v e   i t .  

25 

Among  the   v a r i o u s   a v a i l a b l e   s y s t e m s ,   w a t e r   c o u l d  

be  made  to  f l o w   t h r o u g h   c o n t a i n e r s ,   each   c o n t a i n -  

ing  a  g i v e n   amount   of  d e t e r g e n t ,   and  t h e n   f e e d   t h e  

r e s u l t i n g   s o l u t i o n   i n t o   t he   f i n i s h i n g   t a n k   11  o f  

30  the   m a c h i n e ,   a c c o r d i n g   to  a  s e q u e n c e   or  m a c h i n e  
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c y c l e   of  c h o i c e .   However   such  a  s y s t e m   has  some  

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

is  fed   i n t o   t he   f i n i s h i n g   t a n k   11  as  a  s o l u t i o n  

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

5  m a c h i n e .   In  t h i s   way  much  of  t he   d e t e r g e n t   w o u l d  

not   be  p i c k e d   up  or  d i s s o l v e d   in  r e a l   t ime5   o r  

r a t h e r   w o u l d n ' t   d i s s o l v e   at  a l l   s i n c e   i t   w o u l d  

t e n d   to  lump  or  to  form  a  t h i c k   r e s i d u e   w h i c h  

would   r e m a i n   in  t he   c o n t a i n e r s   f o r   t he   d e t e r g e n t .  

10 

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

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

w o u l d   not   be  a  v a l i d   and  e c o n o m i c a l   s o l u t i o n   t o  

t he   p r o b l e m   s i n c e   i t   would   i m p l y   a  c o m p l e x   a n d  

15  e x p e n s i v e   s t r u c t u r e   f o r   t he   m a c h i n e   wh ich   would   b e  

d i f f i c u l t   to  b u i l d   and  use  due  to  t he   l a c k   o f  

a v a i l a b l e   s p a c e   and  to  t he   a d d i t i o n a l   c o n s u m p t i o n  

of  e n e r g y .   A c c o r d i n g   to  a  f u r t h e r   f e a t u r e   of  t h e  

i n v e n t i o n ,   t h e n ,   a  m e t h o d   and  a  d e v i c e   have  b e e n  

20  p r o v i d e d ,   as  d e s c r i b e d   a b o v e ,   in  wh ich   a  s t r o n g  

f l o w   of  w a t e r   or  l i q u i d ,   is  drawn  by  the   r e c y c l i n g  

pump  29  f rom  t he   r e c y c l i n g   t a n k   19,  and  most   a l l  

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

41  so  as  to  c o n s t a n t l y   f l u s h   a g a i n s t   the   d e t e r g e n t  

25  in  s a i d   c o n t a i n e r ,   wh ich   is  t h u s   p i c k e d   up  in  a 

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

p o w d e r ,   and  c a r r i e d   to  t he   r e c y c l i n g   t a n k   19  w h e r e  

t h e   t u r b u l e n c e   c a u s e d   by  t he   s t i r r e r   28  c o m p l e t e l y  

d i s s o l v e s   and  d i s p e r s e s   i t .   Only  a  s m a l l   o r  

30  m e t e r e d   q u a n t i t y   of  t he   main  f l o w   used   to  d i s s o l v e  
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the   d e t e r g e n t   is  drawn  form  the   c o n d u i t   30  a n d  

f e d ,   t h r o u g h   c o n d u i t   31,  i n t o   the   f i n i s h i n g   t a n k  

11  f rom  wh ich   i t   w i l l   t h e n   go  back  to  t h e  

r e c y c l i n g   t a n k   19,  as  p r e v i o u s l y   e x p l a i n e d .   In  t h e  

5  c a s e   when  the   d e v i c e   must   f e e d   s e v e r a l   c l e a n i n g  

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

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

c o n t a i n e r   41  has  i t s   own  r e c y c l i n g   c o n d u i t   31  t o  

t he   t a n k   19  w i t h   a  r e s p e c t i v e   pump  29  f o r   t he   f l o w  

10  of  the   l i q u i d   i n t o   the   d e t e r g e n t   c o n t a i n e r   41,  a s  

p r e v i o u s l y   e x p l a i n e d .   All  of  t he   above   is  a c h i e v e d  

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

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

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

15  is  r e c y c l e d .  

T h e r e f o r e ,   as  m e n t i o n e d ,   t he   d e v i c e   i n c l u d e s   f o r  

each   d e t e r g e n t   to  be  d i s s o l v e d ,   two  d i s t i n c t  

r e c y c l i n g   c i r c u i t s   or  p a t h s ,   one  of  which   d r a w s  

20  the   c l e a n i n g   s o l u t i o n   s u s p e n d e d   in  i t ,   form  t h e  

r e s p e c t i v e   c o n t a i n e r s   w h i l e   the   o t h e r   r e c y c l e s   t h e  

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

p o w d e r ,   i n t o   the   m a c h i n e ' s   f i n i s h i n g   t a n k   11.  T h e  

f i r s t   p a t h   30  or  main  p a t h   is  made  up  of  an  c l o s e d  

25  c i r c u i t   and  i n c l u d e s   t he   s o l u t i o n   s u c t i o n   a r e a   24 

of  t he   t a n k   19,  t he   pump  29  w i t h   the   r e s p e c t i v e  

c o n d u i t   40,  a  c o n t a i n e r   41  f o r   the   d e t e r g e n t   to  b e  

d i s s o l v e d ,   and  a  d i s c h a r g e   t u b e   42  wh ich   d i s c h a r -  

ges  the   d e t e r g e n t   in  t he   c o n t a i n e r   41  d i r e c t l y  

30  i n t o   the   t a n k   19  w i t h i n   t he   s t i r r i n g   a r e a   23  w h i c h  
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is  d e f i n e d   by  t he   p a r t i t i o n   22  and  a  p r o t e c t i o n  

n e t t i n g   43  wh ich   s e p a r a t e s   t he   s t i r r i n g   a r e a  

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

l i f t e d   up,  and  t he   a r e a   23a  w h e r e   t he   e v e n t u a l  

5  d i r t   f l o a t i n g   on  t he   s o l u t i o n   is  t r a p p e d .   The  f l o w  

of  s o l u t i o n   p o u r i n g   ou t   of  t he   c o n d u i t   4 2 ,  

p r e f e r a b l y   does   not   go  d i r e c t l y   i n t o   t he   t a n k   1 9 ,  

bu t   r a t h e r   o v e r   a  f l o w   q u i e t i n g   member  44  p l a c e d  

u n d e r   t h e   c o n d u i t ,   as  s h o w n .  

10 

The  main  c i r c u i t   30  is  used   to  l i f t   and  d i s s o l v e  

t h e   d e t e r g e n t   in  t h e   c o n t a i n e r   41.  Th i s   c i r c u i t  

must   t h e r e f o r e   be  s i z e d   to  c a r r y   a  l a r g e   f l o w   a n d  

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

15  n e c e s s a r y   f o r   t he   f i n i s h i n g   t a n k   11  of  t h e  

m a c h i n e ;   in  t h i s   way  t he   d r a w i n g   of  t he   d e t e r g e n t  

f rom  t he   r e s p e c t i v e   c o n t a i n e r   41  and  d i s s o l v i n g   i t  

a r e   f a c i l i t a t e d .   On  t he   o t h e r   h a n d ,   the   c o n d u i t   31 

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

20  11  can  be  s i z e d   f o r   t he   v o l u m e   of  f l o w   n e e d e d  

s o l e l y   by  t he   m a c h i n e   10  to  work  u n d e r   t he   b e s t  

c o n d i t i o n s .   In  t h i s   way  the   d e t e r g e n t   can  b e  

c o m p l e t e l y   r e m o v e d   f rom  t he   c o n t a i n e r   41  q u i c k l y  

and  in  a  c o n t r o l l e d   mode,   as  a  f u n c t i o n   of  t h e  

25  s p e e d   and  v o l u m e   of  t he   f l o w   of  l i q u i d   wh ich   i s  

p o u r e d   by  t he   pump  29  i n t o   t he   c o n t a i n e r   4 1 .  

The  q u i c k   r e m o v a l   and  d i s s o l v i n g   of  t he   d e t e r g e n t  

can  be  i m p r o v e d   by  m a k i n g   the   c o n t a i n e r   in  a 

30  p a r t i c u l a r   way,   as  shown  in  f i g u r e s   2  and  3  of  t h e  
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e n c l o s e d   d r a w i n g s .   As  can  be  s e e n ,   the   c o n t a i n e r  

41  f o r   each  main  c i r c u i t   30  i n c l u d e s   o u t e r   w a l l s  

45  and  a  b o t t o m   wal l   w i t h   a  f o r w a r d   h o r i z o n t a l  

p a r t   46  and  a  r e a r   s l a n t e d   p a r t   47  ove r   w h i c h  

5  opens   t he   t u b e   40  f e e d i n g   the   l i q u i d   f o r   d i s s o v i n g  

t he   d e t e r g e n t ,   wh ich   c o n d u i t   is  p a r t   of  the   m a i n  

r e c y c l i n g   c i r c u i t .   As  can  be  s een   in  f i g u r e   2,  t h e  

f l ow  of  w a t e r   wh ich   is  c o n s t a n t l y   r e c y c l e d   by  t h e  

t u b e   40  is  t o w a r d s   the   s l a n t e d   wa l l   47  at  t h e  

10  b o t t o m   of  the   c o n t a i n e r ,   so  as  to  c a u s e   the   l i q u i d  

to  f l ow  o v e r   t he   d e t e r g e n t   48  in  the   c o n t a i n e r   41 

bo th   on  the   t o p ,   t he   s i d e s   and  the   b o t t o m .   T h e  

d e t e r g e n t   48  is  h e l d   by  a  p e r f o r a t e d   p l a t e ,   o r  

r e s t r a i n i n g   g r a t e   49,  s l a n t e d   in  the   o p p o s i t e  

15  d i r e c t i o n   of  the   b o t t o m   wa l l   47.  In  o r d e r   t o  

i n s u r e   t h a t   t he   f l o w   of  l i q u i d   f l u s h e s   ove r   t h e  

p o w d e r e d   d e t e r g e n t   48  o v e r   the   l a r g e s t   p o s s i b l e  

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

f i c i e n t   d i s s o l v i n g   of  the   d e t e r g e n t ,   the   g r a t e   49  

20  is  p r o v i d e d   w i t h   r e s t i n g   p a c e r s   50  wh ich   s e p a r a t e  

i t   f rom  the   b o t t o m   46  and  is  n a r r o w e r   t h a t   t h e  

c o n t a i n e r   41  in  o r d e r   to  c r e a t e   a  gap  51  f o r   t h e  

s o l u t i o n   to  f l o w   b e t w e e n   the   e d g e s   of  the   g r a t e ,  

t he   b o t t o m   and  the   s i d e   w a l l s   of  the   c o n t a i n e r   4 1 .  

25  In  t h i s   way  the   l i q u i d   f l o w   t e n d s   to  dig  i n t o   t h e  

d e t e r g e n t   bo th   u n d e r   and  on  the   s i d e   of  t he   l u m p  

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

r e m o v a l   .  A  s p a c e r   52  s e p a r a t e s   t he   u p p e r   edge  o f  

the   g r a t e   49  f rom  the   l a t e r a l   wa l l   of  t h e  

30  c o n t a i n e r ,   so  as  to  c r e a t e   a  s o r t   of  o v e r f l o w  
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w h i c h ,   due  to  t he   p r e s e n c e   of  a p p r o p r i a t e   h o l e s   i n  

t h e   p l a t e ,   a d j u s t s   i t s e l f   to  t he   l e v e l   o f  

d e t e r g e n t   wh ich   is  l e f t   in  t he   c o n t a i n e r .   T h e  

c o n f i g u r a t i o n   of  t he   d e t e r g e n t   c o n t a i n e r   or  va t   41 

5  and  of  t h e   r e s t r a i n i n g   g r a t e   49,  a l l o w s   t h e  

d e t e r g e n t   to  d i s s o l v e   r a p i d l y   due  not   o n l y   to  t h e  

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

v o l u m e   by  t he   pump  29,  bu t   a l s o   to  t he   c r e a t i o n   o f  

a  s u r f a c e   f l o w   wh ich   c o n s t a n t l y   f l u s h e s   o v e r   t h e  

10  d e t e r g e n t   48  in  t h e   c o n t a i n e r .  

In  t h e   c a s e   shown  in  f i g u r e   1  o n l y   one  c o n t a i n e r  

is  shown,   l i n k e d   to  a  c o r r e s p o n d i n g   main  r e c y c l i n g  

c i r c u i t   30  and  a  s e c o n d a r y   r e c y c l i n g   c i r c u i t   3 1 ;  

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

s u b s t a n c e s   a re   u s e d ,   t he   d e v i c e   can  be  e q u i p p e d  

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

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

t he   one  s h o w n .  

20  

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

p o i n t   can  be  b r i e f l y   e x p l a i n e d   as  f o l l o w s ;  

i n i t i a l l y   a  c e r t a i n   amoun t   of  w a t e r   is  fed   i n t o  

t he   r e c y c l i n g   t a n k   19  u n t i l   i t   r e a c h e s   a  s e t   l e v e l  

25  and  at  t he   same  t i m e   t he   v a r i o u s   c o n t a i n e r s   41  a r e  

l o a d e d   w i t h   an  amount   of  d e t e r g e n t   which   can  b e  

mixed   w i t h   a  p o w d e r e d   a b r a s i v e   s u b s t a n c e .   T h e  

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

s t a r t s   t he   s t i r r e r   28  and  t he   r e c y c l i n g   pump  2 9 .  

30  The  pump  29  i n i t i a l l y   c r e a t e s   a  s t r o n g   f l o w   o f  
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w a t e r   t h r o u g h   the   main  c i r c u i t   30,  t h u s   d r a w i n g   up 

the   d e t e r g e n t   c o n t a i n e d   in  the   c o n t a i n e r   41 

t o g e t h e r   w i t h   the   a b r a s i v e   p o w d e r .   At  the   s a m e  

t i m e ,   p a r t   of  t he   w a t e r   or  of  the   c l e a n i n g  

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

c o n d u i t   31  and  fed  in  an  a p p r o p r i a t e   q u a n t i t y   i n t o  

the   f i n i s h i n g   t a n k   11  of  t he   m a c h i n e   10  f rom  w h i c h  

the   l i q u i d   is  d r a i n e d   back  i n t o   the   t a n k   1 9 .  

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

10  p o w d e r e d   a b r a s i v e   s u b s t a n c e   wh ich   would   o t h e r w i s e  

s e t t l e   on  the   b o t t o m   of  the   t a n k   19  is  e n t r a i n e d  

i n t o   c i r c u l a t i o n ,   s i n c e   the   t u r b u l e n c e ,   c a u s e d   by  

the   s t i r r e r   28,  k e e p s   t he   a b r a s i v e   s u b s t a n c e  

s u s p e n d e d   in  t he   c l e a n i n g   s o l u t i o n ,   which   t h e n  

15  c i r c u l a t e s   t h r o u g h t o u t   w i t h   i t .   The  s t i r r e r   28  c a n  

be  a c t u a t e d   c o n s t a n t l y ,   or  i t   can  be  i n t e r m i t t e n t -  

ly  or  o f f   when  the   a b r a s i v e   s u b s t a n c e   n e e d s   to  b e  

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

the   t r e a t m e n t   c y c l e ,   in  o r d e r   to  run  a  f i n i s h i n g  

20  or  p o l i s h i n g   p h a s e   w i t h   o n l y   the   c l e a n i n g   s o l u -  

t i o n .  

When  the   t r e a t m e n t   c y c l e   is  o v e r ,   the   c l e a n i n g  

s o l u t i o n   and  the   d i r t   r e m o v e d ,   can  be  d i s c h a r g e d ;  

25  the   p i e c e s   t r e a t e d   in  the   t a n k   11  can  be  w a s h e d  

w i t h   w a t e r   a l o n e ,   and  at  the   same  t ime   t h e  

r e c y c l i n g   t a n k   19  can  be  w a s h e d   by  the   s t r e a m   o f  

w a t e r   coming   out   of  t he   f l o a t   v a l v e   34,  w h i c h  

w h a s h e s   o f f   the   b o t t o m   of  the   t a n k   r e m o v i n g   a l l  

30  the   d e p o s i t s .  
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C l a i m s  

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

w o r k - p i e c e   f i n i s h i n g   m a c h i n e   ( 1 0 ) ,   in  wh ich   t h e  

5  c l e a n i n g   s o l u t i o n   is  f ed   f rom  a  r e c y c l i n g   t a n k  

(19)   i n t o   a  f i n i s h i n g   t a n k   (11)   of  t h e   m a c h i n e  

f rom  w h i c h   i t   is  t h e n   r e t u r n e d   to  t h e   r e c y c l i n g  

t a n k   ( 1 9 ) ,   c h a r a c t e r i z e d   by  the   s t e p s   of  d i f f u s i n g  

i n t o   t he   c l e a n i n g   s o l u t i o n   and  by  k e e p i n g   s u s p e n d -  

10  ed  in  i t   a  p o w d e r e d   a b r a s i v e   s u b s t a n c e   b y  

v i g o r o u s l y   s t i r r i n g   t he   c l e a n i n g   s o l u t i o n   in  t h e  

r e c y c l i n g   t a n k   (19)   and  by  the   f e e d i n g   of  s a i d  

s o l u t i o n   w i t h   t he   a b r a s i v e   powder   s u s p e n d e d   in  i t ,  

i n t o   t he   f i n i s h i n g   t a n k   (11)   of  t he   m a c h i n e   ( 1 9 ) .  

15 

2.  m e t h o d ,   as  c l a i m e d   in  c l a i m   1,  c h a r a c t e r i z e d   by  

c r e a t i n g   t u r b u l e n c e   in  t he   c l e a n i n g   s o l u t i o n   a t  

l e a s t   in  a  l i m i t e d   a r e a   (23)  of  t he   r e c y c l i n g   t a n k  

(19)   p r o d u c i n g   a  t u r b u l e n t   f l o w   of  l i q u i d   t o w a r d s  

20  t h e   b o t t o m   (20)   of  t he   r e c y c l i n g   t a n k   ( 1 9 ) .  

3.  m e t h o d ,   as  c l a i m e d   in  c l a i m   1,  c h a r a c t e r i z e d   b y  

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

r e c y c l i n g   t a n k   (19)   i n t o   at  l e a s t   one  d e t e r g e n t  

25  c o n t a i n e r   ( 4 1 ) ,   d r a w i n g   up  the   d e t e r g e n t   by  t h e  

f l o w   of  l i q u i d   and  d i s c h a r g i n g   s a i d   f l o w   of  l i q u i d  

w i t h   t he   d e t e r g e n t ,   i n t o   t he   r e c y c l i n g   t a n k   ( 1 9 )  

in  t he   s t i r r i n g   a r e a   ( 2 3 ) .  

30  4.  m e t h o d ,   as  c l a i m e d   in  c l a i m   2,  c h a r a c t e r i z e d   by  



-  17  -  0 2 4 4 7 6 4  

r e m o v i n g   the   d e t e r g e n t   f rom  the   c o n t a i n e r   ( 4 1 )  

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

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

c l e a n i n g   s o l u t i o n   w i t h i n   the   r e c y c l i n g   t a n k   ( 1 9 )  

5  in  the   s t i r r i n g   a r e a   ( 2 3 ) .  

5.  m e t h o d ,   as  c l a i m e d   in  c l a i m   3,  c h a r a c t e r i z e d   by  

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

s u s p e n d e d   a b r a s i v e   s u b s t a n c e   is  d e r i v e d   f rom  t h e  

10  f l o w   of  l i q u i d   c i r c u l a t i o n   f rom  the   r e c y c l i n g   t a n k  

(19)  and  the   d e t e r g e n t   c o n t a i n e r   (41)   f e e d i n g   s a i d  

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

(11)  of  t he   machi   n e .  

15  6.  m e t h o d ,   as  c l a i m e d   in  c l a i m   5,  c h a r a c t e r i z e d   by  

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

b e t w e e n   the   r e c y c l i n g   pump  (29)   and  the   d e t e r g e n t  

c o n t a i   ner   (41  )  . 

20  7.  m e t h o d ,   as  c l a i m e d   in  c l a i m   1  or  c l a i m   5 ,  

c h a r a c t e r i z e d   by  s t o p p i n g   the   s t i r r i n g   p h a s e   o f  

the   c l e a n i n g   s o l u t i o n   in  t he   r e c y c l i n g   t a n k   ( 1 9 )  

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

powder   i n t o   the   f i n i s h i n g   t a n k   (11)   of  the   m a c h i n e  

25  ( 1 0 ) .  

8.  D e v i c e   f o r   f e e d i n g   a  c l e a n i n g   s o l u t i o n   i n t o   t h e  

f i n i s h i n g   t a n k   (11)   of  a  w o r k - p i e c e   f i n i s h i n g  

m a c h i n e   ( 1 0 ) ,   s a i d   f i n i s h i n g   t a n k   (11)  b e i n g  

30  c o n n e c t e d   t h r o u g h   a  c o n d u i t   (18)   to  a  r e c y c l i n g  
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t a n k   (19)   wh ich   i n c l u d e s   a  pump  d e v i c e   (29)  t o  

f e e d   t he   c l e a n i n g   s o l u t i o n   i n t o   s a i d   f i n i s h i n g  

t a n k   ( 1 1 ) ,   c h a r a c t e r i z e d   by  the   f a c t   t h a t   s a i d  

r e c y c l i n g   t a n k   (19)   i n c l u d e s   a  s t i r r i n g   means  ( 2 8 )  

5  to  c r e a t e   t u r b u l e n c e   in  t he   l i q u i d   at  l e a s t   in  an  

a r e a   (23)   of  t he   r e c y c l i n g   t a n k   ( 1 9 ) .  

9.  D e v i c e ,   as  c l a i m e d   in  c l a i m   8,  c h a r a c t e r i z e d   b y  

t h e   f a c t   t h a t   s a i d   s t i r r i n g   means  (23)   is  p l a c e d  

10  n e a r   t he   b o t t o m   (20)  of  t he   r e c y c l i n g   t a n k   ( 1 9 ) .  

10.  D e v i c e ,   as  c l a i m e d   in  c l a i m   8,  c h a r a c t e r i z e d  

by  i n c l u d i n g   at  l e a s t   one  d e t e r g e n t   c o n t a i n e r  

( 4 1 ) ,   a  main  r e c y c l i n g   c i r c u i t   (30)  b e t w e e n   s a i d  

15  r e c y c l i n g   t a n k   (19)   and  s a i d   d e t e r g e n t   c o n t a i n e r  

( 4 1 ) ,   a  pumping   d e v i c e   (29)   to  c i r c u l a t e   a  s t r o n g  

f l o w   of  l i q u i d   f rom  t he   r e c y c l i n g   t a n k   ( 1 9 )  

t h r o u g h   t he   d e t e r g e n t   c o n t a i n e r   ( 4 1 ) ,   and  a  s e c o n d  

r e c y c l i n g   c i r c u i t   (31)   to  f e e d   the   c l e a n i n g  

20  s o l u t i o n   w i t h   t he   p o s s i b l e   s u s p e n d e d   a b r a s i v e  

p o w d e r   i n t o   t he   f i n i s h i n g   t a n k   (11)   of  t he   m a c h i n e  

( 1 0 ) .  

11.  D e v i c e ,   as  c l a i m e d   in  c l a i m   10,  c h a r a c t e r i z e d  

25  by  the   s e c o n d   r e c y c l i n g   c i r c u i t   (31)   b e i n g   d e r i v e d  

f rom  t h e   main  r e c y c l i n g   c i r c u i t   (30)  in  t h e  

s e c t i o n   b e t w e e n   t he   r e c y c l i n g   pump  (29)   and  t h e  

d e t e r g e n t   c o n t a i n e r   ( 4 1 ) .  

30  12.  D e v i c e ,   as  c l a i m e d   in  c l a i m   10,  c h a r a c t e r i z e d  
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in  t h a t   the   d e t e r g e n t   c o n t a i n e r   (41)   has  a  s l a n t e d  

b o t t o m   wa l l   (47)  and  a  d e t e r g e n t   r e s t r a i n i n g   g r a t e  

(49)   wh ich   is  p l a c e d   b e t w e e n   s a i d   b o t t o m   wa l l   ( 4 7 )  

and  a  d i s c h a r g e   t u b e   ( 4 2 ) ,   and  in  t h a t   a  gap  ( 5 1 )  

5  f o r   the   f l o w   of  the   l i q u i d   is  p r o v i d e d   b e t w e e n   t h e  

s i d e   (41)  and  the   b o t t o m   (47)  w a l l s   of  t h e  

c o n t a i n e r   and  the   edge  of  s a i d   g r a t e   ( 4 9 ) .  

13.  D e v i c e ,   as  c l a i m e d   in  c l a i m   10,  c h a r a c t e r i z e d  

10  by  the   main  r e c y c l i n g   c i r c u i t   (30)   d i s c h a r g i n g  

i n t o   the   r e c y c l i n g   t a n k   (19)  above   the   l i q u i d  

c o n t a i n e d   in  the   same  t a n k   (19)   o v e r   the   s t i r r i n g  

a r e a   (23)  and  by  the   p r e s e n c e   of  a  f l ow  q u i e t i n g  

member  (44)   at  the   d i s c h a r g e   p o s i t i o n .  

15 

14.  D e v i c e ,   as  c l a i m e d   in  c l a i m   10  and  one  or  m o r e  

s u b s e q u e n t   c l a i m s ,   c h a r a c t e r i z e d   by  the   f a c t   o f  

i n c l u d i n g   s e v e r a l   d e t e r g e n t   c o n t a i n e r s   ( 4 1 ) ,   e a c h  

d e t e r g e n t   c o n t a i n e r   (41)   b e i n g   p r o v i d e d   w i t h   a 

20  main  r e c y c l i n g   pump  (29)   and  s e c o n d a r y   c i r c u i t  

(31)   f o r   f e e d i n g   the   s o l u t i o n   i n t o   the   f i n i s h i n g  

t a n k   (11)  of  t he   m a c h i n e .  

15.  D e v i c e ,   as  c l a i m e d   in  c l a i m   1,  f o r   f e e d i n g   a 

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

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

t a n k   (11)   of  a  w o r k - p i e c e   f i n i s h i n g   m a c h i n e ,   i n  

wh ich   the   p i e c e s   (12)  a re   p l a c e d   t o g e t h e r   w i t h  

f i n i s h i n g   m a t e r i a l s   ( 1 3 ) ,   and  a  r e c y c l i n g   t a n k  

30  (19)  c o n t a i n i n g   a  c l e a n i n g   s o l u t i o n ,   c h a r a c t e r i -  
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zed  by  f e e d i n g   a  s t r o n g   f l o w   of  l i q u i d   a l o n g   a 

main  r e c y c l i n g   c i r c u i t   (30)   b e t w e e n   t he   r e c y c l i n g  

t a n k   (19)   and  a  d e t e r g e n t   c o n t a i n e r   ( 4 1 ) ;   by  

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

5  by  f l u s h i n g   o v e r   i t   t he   l i q u i d   f ed   and  r e c y c l i n g  

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

a r e a   (23)   of  t he   r e c y c l i n g   t a n k   ( 1 9 ) ;   to  d i s s o l v e  

t h e   d e t e r g e n t   and  d i f f u s e   t he   a b r a s i v e   powder   by  

c r e a t i n g   t u r b u l e n c e   t o w a r d s   t he   b o t t o m   (20)  of  t h e  

10  r e c y c l i n g   t a n k   (19)   and  at  t h e   same  t i m e   f e e d i n g   a  

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

s u s p e n d e d   a b r a s i v e   powder   f rom  the   main  r e c y c l i n g  

c i r c u i t   ( 3 0 ) ,   i n t o   t he   f i n i s h i n g   t a n k   (11)   of  t h e  

m a c h i n e .  
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