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@)  Device  for  separating  cutting  chips  and  cutting  dust 

  A  separating  device  includes  a  storage  tank  (1)  having  an 
inlet  (5)  through  which  used  cutting  oil  containing  cutting  chips 
and  dust  is  charged  into  the  tank.  A  collecting  plate  (7)  is  ar- 
ranged  in  the  tank.  The  plate  has  a  first  portion  (7a)  which  faces 
the  inlet  and  on  which  cutting  chips  and  dust  in  the  charged  oil 
are  accumulated,  and  a  second  portion  (7b)  extending  from  the 
first  portion  to  the  outside  of  the  tank.  Plurality  of  scrapers  (13) 
slide  over  the  first  and  second  portion  to  the  extended  end  of 
the  second  portion  so  as  to  scrape  the  chips  and  dust  ac- 
cumulated  on  the  first  portion  and  then  move  along  a  path 
below  the  collecting  plate  from  the  extended  end  of  the  second 
portion  to  the  first  portion. 



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

c u t t i n g   c h i p s   and  d u s t   f rom  c u t t i n g   o i l   u s e d   in  c u t t i n g  

m a c h i n e s   or  l i k e   m a c h i n e   t o o l s   f o r   r e - u s i n g   t he   o i l .  

I t   is  d e s i r e d   f rom  the   e conomy   s t a n d p o i n t   to  r e -  

use   c u t t i n g   o i l   u s e d   in  a  c u t t i n g   m a c h i n e   or  t he   l i k e .  

H o w e v e r ,   t he   used   c u t t i n g   o i l   c o n t a i n s   c u t t i n g   c h i p s   a n d  

d u s t .   T h e s e   c h i p s   and  d u s t   s h o u l d   be  s e p a r a t e d   f o r   r e -  

u s i n g   t he   o i l .  

J a p a n e s e   U t i l i t y   Model   D i s c l o s u r e   1 6 9 9 8 1 / 1 9 7 9  

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

f rom  c u t t i n g   o i l .   In  t h i s   d e v i c e ,   u s e d   c u t t i n g   o i l   c o n -  

t a i n i n g   c h i p s   and  d u s t   is  c h a r g e d   i n t o   a  s t o r a g e   t a n k .  

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

c u t t i n g   o i l   s i n k   and  a r e   a c c u m u l a t e d   on  the   b o t t o m   o f  

t he   t a n k .   The  a c c u m u l a t e d   f o r e i g n   p a r t i c l e s   a r e   s c r a p e d  

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

s t o r a g e   t a n k   to  be  d i s c h a r g e d   the   o u t s i d e   t h e r e o f .   T h e  

b o t t o m   of  the   t a n k   is  p r o v i d e d   w i t h   a  m a g n e t   p l a t e .  

T h u s ,   t he   c u t t i n g   c h i p s   and  d u s t   a r e   a t t r a c t e d   to  t h e  

t a n k   b o t t o m   by  the   m a g n e t i c   f o r c e s   of  the   m a g n e t i c  

p l a t e ,   t h e r e b y   i m p r o v i n g   the   e f f i c i e n c y   of  r e c o v e r y   o f  

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

c h a i n s ,   w h i c h   e x t e n d   p a r t l y   i n s i d e   t he   t a n k   and  p a r t l y  

o u t s i d e   t he   t a n k .   Each  c h a i n   has   a  f o r w a r d   run  e x t e n d i n g  

a d j a c e n t   to  and  f a c i n g   the   t a n k   b o t t o m   and  a  r e v e r s e  



run  e x t e n d i n g   above   and  s u b s t a n t i a l l y   p a r a l l e l   to  t h e  

f o r w a r d   r un .   Each  s c r a p e r   is  s t r e t c h e d   b e t w e e n   t h e  

c h a i n s   and  is  d r i v e n   w i t h   the   c h a i n s .   As  the   s c r a p e r s  

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

on  the   t a n k   b o t t o m   to  s c r a p e   the   a c c u m u l a t e d   f o r e i g n  

p a r t i c l e s .  

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

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

t a n k ,   p a r t i c u l a r l y   c o i l - l i k e   or  s p i r a l   c u r l e d   c u t t i n g  

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

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

b e f o r e   t h e y   r e a c h   the   t a n k   b o t t o m .   Once  c u t t i n g   c h i p s  

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

a l s o   g e t   c a u g h t   by  t h e s e   c u t t i n g   c h i p s .   The  c a u g h t  

c h i p s   or  the   l i k e   t h u s   p r o g r e s s i v e l y   b u i l d   up  i n t o   a  

m a s s .   I f   such   a  s i t u a t i o n   a r i s e s ,   a  gap  is  f o r m e d   b e -  

t w e e n   t he   s c r a p e r   and  t he   t a n k   b o t t o m ,   t h u s   r e d u c i n g   t h e  

s c r a p i n g   p e r f o r m a n c e   of  the   s c r a p e r   and  c a u s i n g   d a m a g e  

to  t he   t a n k   b o t t o m .   F u r t h e r ,   in  an  e x t r e m e   c a s e ,   i t  

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

The  p r e s e n t   i n v e n t i o n   is  c o n t r i v e d   in  c o n s i d e r a t i o n  

of  t he   above   c i r c u m s t a n c e s ,   and  is  i n t e n d e d   to  p r o v i d e   a  

s e p a r a t i n g   d e v i c e   w h i c h   can  p r e v e n t   c u t t i n g   c h i p s   a n d  

c u t t i n g   d u s t   f rom  g e t t i n g   c a u g h t   by  s c r a p e r s ,   and  c a n  

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

t i m e .  

To  a t t a i n   the   a b o v e   o b j e c t ,   t h e r e   is  p r o v i d e d   a  

d e v i c e   f o r   s e p a r a t i n g   s o l i d   p a r t i c l e s   f rom  a  l i q u i d   c o n -  

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

t a n k   h a v i n g   a  top  p r o v i d e d   w i t h   a  l i q u i d   i n l e t ,   f o r  

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

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

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

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

and  a  s e c o n d   p o r t i o n   e x t e n d i n g   f rom  the   f i r s t   p o r t i o n   t o  

t h e   o u t s i d e   of  the   l i q u i d   t a n k ,   s c r a p i n g   means   s l i d a b l e  

on  the   f i r s t   and  s e c o n d   p o r t i o n s ,   f o r   s c r a p i n g   s o l i d  



p a r t i c l e s   a c c u m u l a t e d   on  t he   f i r s t   p o r t i o n ,   and  d r i v i n g  

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

f i r s t   and  s e c o n d   p o r t i o n s   to  t he   e x t e n d e d   end  of  t h e  

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

a l o n g   a  p a t h   b e l o w   t he   c o l l e c t i n g   p l a t e .  

T h i s   i n v e n t i o n   can  be  more  f u l l y   u n d e r s t o o d   f r o m  

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

j u n c t i o n   w i t h   t he   a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h :  

F i g s .   1  to  6  i l l u s t r a t e   a  d e v i c e   a c c o r d i n g   to  a n  

e m b o d i m e n t   of  the   i n v e n t i o n ,   in  w h i c h :  

F i g .   1  is  a  p l a n   v i ew   s h o w i n g   the   d e v i c e ;  

F i g .   2  is  a  s e c t i o n a l   v iew  t a k e n   a l o n g   l i n e   I I - I I  

in  F i g .  1 ;  

F i g .   3  is  a  s e c t i o n a l   v i ew   t a k e n   a l o n g   l i n e   I I I - I I I  

in  F i g .   1 ;  

F i g s .   4  and  5  a r e   e n l a r g e d   s e c t i o n a l   v i e w s   s h o w i n g  

d i f f e r e n t   p o r t i o n s   of  t he   d e v i c e ;   a n d  

F i g .   6  is  a  s e c t i o n a l   v i ew   s h o w i n g   a  m o d i f i c a t i o n  

of  a  s c r a p e r .  
An  e m b o d i m e n t   of  t he   i n v e n t i o n   w i l l   now  be  d e -  

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

d r a w i n g s .  

F i g s .   1  and  2  show  a  d e v i c e   f o r   s e p a r a t i n g   c u t t i n g  

c h i p s   and  d u s t   from  c u t t i n g   o i l .   The  d e v i c e   i n c l u d e s  

s t o r a g e   t a n k   1.  Tank  1  has   b o t t o m   w a l l   2,  w h i c h   h a s  

f i r s t   p o r t i o n   2a  e x t e n d i n g   h o r i z o n t a l l y   and  s e c o n d   p o r -  
t i o n   2b  e x t e n d i n g   o b l i q u e l y   u p w a r d s   f rom  one  end  o f  

f i r s t   p o r t i o n   2a.  Tank  1  has  d i s c h a r g e   p o r t   3  f o r m e d  

in  t he   e x t e n d e d   end  of  s e c o n d   p o r t i o n   2b  of  t he   b o t t o m  

w a l l .   O p p o s i t e   s i d e   w a l l s   lb  of  t a n k   1  e x t e n d   a l o n g  

f i r s t   and  s e c o n d   p o r t i o n s   2a  and  2b  of  t he   b o t t o m   w a l l .  

R e c e i v i n g   box  4  i s   d i s p o s e d   b e l o w   d i s c h a r g e   p o r t   3  t o  

r e c e i v e   c u t t i n g   c h i p s   and  d u s t   s e p a r a t e d   f rom  c u t t i n g  

o i l .   S t o r a g e   t a n k   1  has   i n l e t   5  p r o v i d e d   a t   i t s   t o p .  

D i r t y   l i q u i d ,   i . e . ,   u s e d   c u t t i n g   o i l ,   is  s u p p l i e d   t o  

t a n k   1  t h r o u g h   i n l e t   5.  I n l e t   5  f a c e s   f i r s t   p o r t i o n   2 a  

of  the   b o t t o m   w a l l .   Used  c u t t i n g   o i l   is  l ed   ou t   f r o m  



a  c u t t i n g   m a c h i n e   ( n o t   shown)  t h r o u g h   d u c t   p i p e   6  a n d  

s u p p l i e d   to  t a n k   1  f rom  s u p p l y   p i p e   6  t h r o u g h   i n l e t   5 .  

In  s t o r a g e   t a n k   1,  c o l l e c t i n g   p l a t e   7  i s   d i s p o s e d  
a b o v e   b o t t o m   w a l l   2  a p a r t   t h e r e f r o m .   P l a t e   7  has  f i r s t  

p o r t i o n   7a  e x t e n d i n g   p a r a l l e l   to  f i r s t   p o r t i o n   2a  o f  

b o t t o m   w a l l   2  and  f a c i n g   i n l e t   5  and  s e c o n d   p o r t i o n   7b  

e x t e n d i n g   p a r a l l e l   to  s e c o n d   p o r t i o n   2b  of  b o t t o m   w a l l   2 

f rom  one  end  of  f i r s t   p o r t i o n   7a  up  to  a  p o s i t i o n   r i g h t  

a b o v e   d i s c h a r g e   p o r t   3.  As  shown  in  F i g s .   3  and  4 ,  

p l a t e   7  i n c l u d e s   m a g n e t   p l a t e   8  c o n s i s t i n g   of  a  p l a t e -  
l i k e   p e r m a n e n t   m a g n e t ,   n o n - m a g n e t i c   p l a t e   9  of  s t a i n l e s s  

s t e e l   or  t he   l i k e   c o v e r i n g   the   top  of  m a g n e t   p l a t e   8  a n d  

m a g n e t i c   p l a t e   10  made  f rom  a  s t e e l   p l a t e   c o v e r i n g   t h e  

r e m a i n i n g   s u r f a c e s   of  m a g n e t   p l a t e   8.  O p p o s i t e   e n d s   o f  

n o n - m a g n e t i c   p l a t e   9  a r e   s e c u r e d   to  s i d e   w a l l s   lb  o f  

t a n k   1 .  

As  shown  in  F i g s .   1  to  3,  the   d e v i c e   f u r t h e r   c o m -  

p r i s e s   a  p l u r a l i t y   of  s c r a p e r s   13  and  d r i v e   m e c h a n i s m   11 

f o r   d r i v i n g   t h e s e   s c r a p e r s .   D r i v e   m e c h a n i s m   11  has   a  

p a i r   of  p a r a l l e l   e n d l e s s   c h a i n s   12.  Each  of  c h a i n s   h a s  

f o r w a r d   run  12a  r u n n i n g   o v e r   and  a l o n g   c o l l e c t i n g   p l a t e  

7  and  r e v e r s e   run  12b  r u n n i n g   a l o n g   the   b o t t o m   of  t a n k  

1.  Each  c h a i n   12  is   g u i d e d   by  c h a i n   g u i d e s   26  p r o v i d e d  

on  b o t t o m   w a l l   2  and  s i d e   w a l l s   lb  of  t a n k   1.  C h a i n s  

12  a r e   s t r e t c h e d   b e t w e e n   d r i v e   s p r o c k e t s   14,  w h i c h   a r e  

r o t a t a b l y   s u p p o r t e d   by  s i d e   w a l l s   lb  of  t a n k   1  at   a  

p o s i t i o n   in  t he   n e i g h b o r h o o d   of  the   end  of  p l a t e   7 

a d j a c e n t   to  d i s c h a r g e   p o r t   3,  and  d r i v e n   s p r o c k e t s   1 5 ,  

w h i c h   a r e   r o t a t a b l y   m o u n t e d   on  the   s i d e   w a l l s   at   a  

p o s i t i o n   in  the   n e i g h b o r h o o d   of  the   end  of  p l a t e   7  o n  

t h e   s i d e   of  i n l e t   5.  D r i v e   s p r o c k e t s   14  a r e   c o u p l e d  

t o g e t h e r   by  c o u p l i n g   rod  14a.   T r a n s m i s s i o n   s p r o c k e t   16 

is   c o u p l e d   to  one  of  d r i v e   s p r o c k e t s   14.  T r a n s m i s s i o n  

s p r o c k e t   16  is  c o u p l e d   by  d r i v e   c h a i n   17  to  s p r o c k e t   18 

m o u n t e d   on  the   r o t a t i n g   s h a f t   of  m o t o r   19  as  a  d r i v e  

s o u r c e .   When  m o t o r   19  is  r o t a t e d ,   f o r w a r d   run  12a  o f  

e a c h   c h a i n   12  p r o c e e d s   in  the   d i r e c t i o n   of  a r r o w   A,  



w h i l e   r e v e r s e   run  12b  p r o c e e d s   in  the   d i r e c t i o n   of  a r r o w  
B. 

Each  s c r a p e r   13  is  s t r e t c h e d   b e t w e e n   c h a i n s   12  a n d  

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

c h a i n s .   S c r a p e r s   13  a r e   p r o v i d e d   at   r e g u l a r   i n t e r v a l s  

in  t he   t r a v e l i n g   d i r e c t i o n   c h a i n s   12.  When  c h a i n s   12 

a r e   d r i v e n ,   s c r a p e r s   13  s l i d e   on  p l a t e   7  in  the   d i r e c -  

t i o n   of  a r r o w   A  in  f o r w a r d   run   12a  and  p r o c e e d   a l o n g   t h e  

b o t t o m   of  t a n k   1  in  t he   d i r e c t i o n   of  a r r o w   B  in  r e t u r n  

run   1 2 b .  

R i g h t   above   d i s c h a r g e   p o r t   3,  a  p a i r   of  d i r e c t i o n  

c h a n g e   s p r o c k e t s   20  and  21  a r e   m o u n t e d   on  s i d e   w a l l s   l b  

of  t a n k   1.  A f t e r   c h a i n s   12  have   p a s s e d   t h r o u g h   d r i v e  

s p r o c k e t s   14,  t h e y   p r o c e e d   o b l i q u e l y   u p w a r d s   t o w a r d   t h e  

l e f t   in  F i g .   2  b e t w e e n   d i r e c t i o n   c h a n g e   s p r o c k e t s   20  a n d  

21.   S c r a p e r s   13  a l s o   p r o c e e d   in  t he   same  d i r e c t i o n .  

As  shown  in  F i g .   3,  e a c h   s c r a p e r   13  has   o p p o s i t e  

e n d s   c o u p l e d   by  s t a y s   22  to  o p p o s i t e   s i d e   c h a i n s   1 2 .  

Each   s c r a p e r   13  is  made  of  o i l - r e s i s t a n t   r u b b e r   and  h a s  

an  e l o n g a t e   r o d - l i k e   f o r m .   I t   may  be  made  of  a  m e t a l   o r  

s y n t h e t i c   r e s i n s   as  w e l l .   As  shown  in  F i g s .   4  and  5 ,  

s c r a p e r   13  c o n s i s t s   of  r o u n d   rod  h a v i n g   a  c i r c u l a r ,  

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

of  27  mm,  f o r   i n s t a n c e .   In  c a s e   of  u s i n g   a  r o u n d   rod  a s  

s c r a p e r   13,  i t s   d i a m e t e r   is  d e s i r a b l y   20  mm  or  a b o v e .  

Each   s c r a p e r   13  has  c o n t a c t   s u r f a c e   13a ,   w h i c h  

s l i d e s   o v e r   t he   top   of  f i r s t   and  s e c o n d   p o r t i o n s   7a  a n d  

7b  of  p l a t e   7,  i . e . ,   f i r s t   and  s e c o n d   s u r f a c e s   30  and  31 

t h e r e o f .   One  of  s c r a p e r s   13  has  c l e a n i n g   p r o j e c t i o n   23 

p r o j e c t i n g   f rom  t he   s i d e   o p p o s i t e   c o n t a c t   s u r f a c e   1 3 a .  

C l e a n i n g   p r o j e c t i o n   23  s l i d e s   o v e r   t he   b o t t o m   of  s t o r a g e  

t a n k   1  in  r e v e r s e   run  12b  of  c h a i n s   12.  O t h e r   s c r a p e r s  

13  e a c h   have   t h r e e   s p i k e s   24  p r o j e c t i n g   f rom  the   s i d e  

o p p o s i t e   c o n t a c t   s u r f a c e   13a .   T h e s e   s p i k e s   a re   s p a c e d  

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

In  F ig .   2,  r e f e r e n c e   n u m e r a l   25  d e s i g n a t e s   c o v e r  

w h i c h   is  m o u n t e d   on  t a n k   1  to  p r e v e n t   s c a t t e r i n g   o f  



c u t t i n g   c h i p s   s c r a p e d   by  s c r a p e r s   13  a l o n g   c o l l e c t i n g  

p l a t e   7.  R e f e r e n c e   n u m e r a l   27  d e s i g n a t e s   c l e a n   c u t t i n g  
o i l   o u t l e t   f o r m e d   in  s i d e   w a l l   lb  of  t a n k   1.  C l e a n  

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

and  d u s t   is  l ed   ou t   t h r o u g h   o u t l e t   27.  M o t o r   19  i s  

m o u n t e d   on  c o v e r   2 5 .  

The  o p e r a t i o n   of  t he   d e v i c e   h a v i n g   the   above   c o n -  
s t r u c t i o n   w i l l   now  be  d e s c r i b e d .  

C u t t i n g   o i l   u sed   in  a  c u t t i n g   m a c h i n e   or  t he   l i k e  

is  s u p p l i e d   from  s u p p l y   p i p e   6  to  s t o r a g e   t a n k   1  t h r o u g h  
i n l e t   5.  S i n c e   f i r s t   p o r t i o n   7a  of  c o l l e c t i n g   p l a t e   7 

e x t e n d s   r i g h t   u n d e r n e a t h   i n l e t   5,  the   s u p p l i e d   c u t t i n g  
o i l   f a l l s   o n t o   f i r s t   p o r t i o n   7a.  F o r e i g n   p a r t i c l e s   s u c h  

as  c u t t i n g   c h i p s   and  d u s t   c o n t a i n e d   in  the   c u t t i n g   o i l  

t e n d   to  s i n k   due  to  t h e i r   own  w e i g h t .   At  the   same  t i m e ,  

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

p l a t e   8  c o n s t i t u t i n g   p a r t   of  p l a t e   7.  T h u s ,   the   f o r e i g n  

p a r t i c l e s   a r e   c o l l e c t e d   on  the   u p p e r   s u r f a c e   of  p o r t i o n  

7a ,   i . e . ,   f i r s t   s u r f a c e   30.  The  f o r e i g n   p a r t i c l e s   w h i c h  

a r e   c o l l e c t e d   in  t h i s   way,  a r e   s c r a p e d   and  p u s h e d   b y  

s c r a p e r s   13,  w h i c h   a re   s l i d i n g   o v e r   t he   u p p e r   s u r f a c e   o f  

p l a t e   7  in  t he   d i r e c t i o n   of  a r r o w   A,  t o w a r d   the   e x t e n d e d  

end  of  p o r t i o n   7b  of  p l a t e   7  w h i l e   b e i n g   g u i d e d   by  c o v e r  

25.  The  f o r e i g n   p a r t i c l e s   b r o u g h t   to  the   e x t e n d e d   e n d  

of  p l a t e   7  a r e   d i s c h a r g e d   t h r o u g h   d i s c h a r g e   p o r t   3  i n t o  

r e c e i v i n g   box  4 .  

Owing  to  the   above   f u n c t i o n ,   the   l i q u i d   r e m a i n i n g  

in  t a n k   1  b e c o m e s   c l e a n   o i l   f r e e   from  c u t t i n g   c h i p s   a n d  

c u t t i n g   d u s t .   The  c l e a n   o i l   is  l e t   ou t   t h r o u g h   o u t l e t  

2 7 .  

In  t h i s   e m b o d i m e n t ,   s p i k e s   24  a r e   p r o v i d e d   o n  

s c r a p e r s   13.  As  s c r a p e r s   13  p r o c e e d   b e l o w   and  p a s t  

i n l e t   5  in  the   d i r e c t i o n   of  a r r o w   A,  c o m p a r a t i v e l y   l a r g e  

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

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

c a u g h t   by  s p i k e s   24.  T h u s ,   t h e r e   is  no  need  f o r   w a i t i n g  

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



of  p l a t e   7,  bu t   t h e y   a r e   i m m e d i a t e l y   c a r r i e d   f o r t h   t o  

d i s c h a r g e   p o r t   3.  S c r a p e r s   13  s l i d i n g   o v e r   the   top  o f  

p l a t e   7,  t h e r e f o r e ,   need   o n l y   s c r a p e   and  c a r r y   f o r t h  

r e m a i n i n g   c u t t i n g   c h i p s   or  c u t t i n g   d u s t   s ank   on  t h e  

u p p e r   s u r f a c e   of  p l a t e   7.  T h u s ,   no  g r e a t   b u r d e n   i s  

a p p l i e d   to  s c r a p e r s   1 3 .  

As  c h a i n s   12  p r o c e e d   r o u n d   d r i v e   s p r o c k e t s   14,  e a c h  

s c r a p e r   13  is   i n v e r t e d .   T h a t   i s ,   s p i k e s   24  w h i c h   h a v e  

b e e n   d i r e c t e d   up  w h i l e   s c r a p e r   13  has  been   p r o c e e d i n g  

a l o n g   the   u p p e r   s u r f a c e   of  p l a t e   7,  a r e   d i r e c t e d   down  

a f t e r   s c r a p e r   14  has   c l e a r e d   d r i v e   s p r o c k e t s   14.  T h e  

c u t t i n g   c h i p s   or  d u s t   t h a t   have   been   h e l d   p i e r c e d   o r  

c a u g h t   by  s p i k e s   24  a r e   d e t a c h e d   f rom  i n v e r t e d   s p i k e s   24 

and  f a l l   due  to  t h e i r   w e i g h t .  

S u b s e q u e n t l y ,   s c r a p e r s   13  a r e   r e o r i e n t e d   and  d i -  

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

20  and  21.  In  o t h e r   w o r d s ,   w h i l e   s p i k e s   24  a r e   m e r e l y  
r e o r i e n t e d   by  180  d e g r e e s   when  t h e y   p r o c e e d   r o u n d   d r i v e  

s p r o c k e t s   14  f rom  top  to  b o t t o m   t h e r e o f ,   t h e y   a r e   t u r n e d  

by  more  t h a n   180  d e g r e e s   when  t h e y   p r o c e e d   p a s t   d i r e c -  

t i o n   c h a n g e   s p r o c k e t s   20  and  21.  T h e r e f o r e ,   t he   c u t t i n g  

c h i p s   and  d u s t   t h a t   have   been   c a r r i e d   by  s p i k e s   24  a r e  

d e t a c h e d   s a t i s f a c t o r i l y   and  r e l i a b l y .  

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

r e m o v e d ,   a c c u m u l a t e   on  b o t t o m   w a l l   2  of  t a n k   1.  T h e  

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

s c r a p e d   away  by  c l e a n i n g   p r o j e c t i o n   23  p r o v i d e d   on  o n e  

of  s c r a p e r s   13  as  p r o j e c t i o n   23  s l i d e s   o v e r   b o t t o m   w a l l  

2  in  r e v e r s e   run  12b  of  c h a i n s   1 2 .  

Wi th   the   d e v i c e   h a v i n g   the   above   c o n s t r u c t i o n ,  

a f t e r   s l i d i n g   o v e r   c o l l e c t i n g   p l a t e   7  to  s c r a p e   f o r e i g n  

p a r t i c l e s   on  the   p l a t e ,   e a c h   s c r a p e r   13  p r o c e e d s   a l o n g  

t h e   r e v e r s e   run  b e l o w   p l a t e   7.  T h e r e f o r e ,   c u t t i n g   c h i p s  

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

i n l e t   3  w i l l   n e v e r   be  c a u g h t   by  s c r a p e r s   13  t r a v e l i n g  

a l o n g   the   r e v e r s e   run  b e l o w   p l a t e   7.  In  the   c a s e   of  t h e  

J a p a n e s e   u t i l i t y   mode l   D i s c l o s u r e   n o t e d   e a r l i e r ,   w h e r e  



t he   s c r a p e r s   p r o c e e d   a l o n g   the   r e v e r s e   run  e x t e n d i n g  

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

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

c a u g h t   by  the   s c r a p e r s   in  the   r e v e r s e   run  b e f o r e   t h e y  

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

a r e   c a u g h t   by  the   s c r a p e r ,   t he   s c r a p e r   s l i d e s   w i t h   t h e  

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

As  t he   s c r a p e r   p r o c e e d s   a l o n g   the   a c c u m u l a t i o n   s u r f a c e ,  

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

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

p r o g r e s s i v e l y   b u i l d   up  i n t o   a  m a s s .   Wi th   t he   d e v i c e  

a c c o r d i n g   to  the   above   e m b o d i m e n t ,   i t   is  p o s s i b l e   t o  

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

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

l o n g   t i m e .   T h e r e f o r e ,   t he   d e v i c e   can  e a s i l y   be  m a i n -  

t a i n e d .  

F u r t h e r ,   s i n c e   e a c h   s c r a p e r   13  c o n s i s t s   of  a  r o u n d  

rod   w i t h   a  d i a m e t e r   of  a p p r o x i m a t e l y   27  mm,  i t   has  a  

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

d i s t a n c e   b e t w e e n   a d j a c e n t   t u r n s   of  a  h e l i c a l l y   c u r l e d  

c u t t i n g   c h i p .   T h e r e f o r e ,   t h e r e   is  no  p o s s i b i l i t y   f o r  

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

t he   c h i p ,   t h a t   i s ,   t h e r e   is  no  p o s s i b i l i t y   f o r   c u r l e d  

c u t t i n g   c h i p s   or  c u t t i n g   d u s t   to  r e m a i n   c a u g h t   by  t h e  

s c r a p e r .   The  s c r a p e r   t h u s   can  m a i n t a i n   s a t i s f a c t o r y  

s c r a p i n g   p e r f o r m a n c e   f o r   l ong   t i m e .  

The  e m b o d i m e n t   d e s c r i b e d   above   is  by  no  m e a n s  

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

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

t i o n .  

For   e x a m p l e ,   in  t he   above   e m b o d i m e n t   a  r o u n d   r o d  

w i t h   a  d i a m e t e r   of  a p p r o x i m a t e l y   27  mm  is  u sed   as  t h e  

s c r a p e r .   H o w e v e r ,   i t   is  p o s s i b l e   to  use  a  h o l l o w   c y l -  

i n d r i c a l   s c r a p e r   as  w e l l .   F u r t h e r ,   the   s c r a p e r   may  h a v e  

any  s e c t i o n a l   p r o f i l e   o t h e r   t h a n   a  c i r c u l a r   one ,   e . g . ,  

o v a l   or  p o l y g o n a l   p r o f i l e ,   bu t   can  not   be  a  f l a t t e n e d  

one .   In  a  m o d i f i c a t i o n   shown  in  F i g .   6,  s c r a p e r   13  h a s  



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

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

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

i r o n   p a r t i c l e s .   In  t h i s   c a s e ,   the   use  of  m a g n e t   p l a t e   8 

f o r   c o l l e c t i n g   p l a t e   7  is  e f f e c t i v e   f o r   t he   c o l l e c t i o n  

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

Where   f o r e i g n   p a r t i c l e s   c o n t a i n e d   in  u sed   c u t t i n g   o i l  

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

h o w e v e r ,   p l a t e   7  need   no t   c o n s i s t   of  m a g n e t   p l a t e   8 .  



1.  A  d e v i c e   f o r   s e p a r a t i n g   s o l i d   p a r t i c l e s   from  a  

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

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

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

i n l e t ;  

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

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

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

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

s a i d   f i r s t   p o r t i o n   to  t he   o u t s i d e   of  s a i d   l i q u i d   t a n k ;  

s c r a p i n g   means   s l i d a b l e   o v e r   s a i d   f i r s t   and  s e c o n d  

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

s a i d   f i r s t   p o r t i o n ;   a n d  

d r i v i n g   means   f o r   d r i v i n g   s a i d   s c r a p i n g   m e a n s ;  
c h a r a c t e r i z e d   in  t h a t :  

s a i d   d r i v i n g   means   (11)  d r i v e s   s a i d   s c r a p i n g   m e a n s  

(13)  to  s l i d e   o v e r   s a i d   f i r s t   and  s e c o n d   p o r t i o n s   ( 7 a ,  

7b)  to  the   e x t e n d e d   end  of  s a i d   s e c o n d   p o r t i o n   a n d  

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

the   c o l l e c t i n g   p l a t e   ( 7 ) .  

2.  The  d e v i c e   a c c o r d i n g   to  c l a i m   1,  c h a r a c t e r i z e d  

in  t h a t   s a i d   d r i v i n g   means   (11)  i n c l u d e s   a  p a i r   o f  

p a r a l l e l   e n d l e s s   c h a i n s   (12)  h a v i n g   a  f o r w a r d   run  ( 1 2 a )  

e x t e n d i n g   o v e r   s a i d   c o l l e c t i n g   p l a t e   (7)  a l o n g   s a i d  

f i r s t   and  s e c o n d   p o r t i o n s   (7a  and  7b)  t h e r e o f   and  a  

r e v e r s e   run  (12b)   e x t e n d i n g   be low  s a i d   c o l l e c t i n g   p l a t e ,  

s p r o c k e t s   (14 ,   15)  e n g a g i n g   w i t h   s a i d   c h a i n s ,   and  a  

d r i v e   s o u r c e   (19)  f o r   r o t a t i n g   s a i d   s p r o c k e t s   to  d r i v e  

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

s a i d   f i r s t   p o r t i o n   t o w a r d   s a i d   s e c o n d   p o r t i o n ,   and  s a i d  

s c r a p i n g   means   (13)  is   c o u p l e d   to  and  p r o c e e d   in  u n i s o n  

w i t h   s a i d   c h a i n s .  

3.  The  d e v i c e   a c c o r d i n g   to  c l a i m   2,  c h a r a c t e r i z e d  

in  t h a t   s a i d   s c r a p i n g   means   (13)  i n c l u d e s   a  p l u r a l i t y  

of  s c r a p e r s   (13)  e a c h   b r i d g i n g   s a i d   c h a i n s   ( 1 2 ) ,   s a i d  



s c r a p e r s   b e i n g   s p a c e d   a p a r t   at   a  p r e d e t e r m i n e d   i n t e r v a l  

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

4.  The  d e v i c e   a c c o r d i n g   to  c l a i m   3,  c h a r a c t e r i z e d  

in  t h a t   e a c h   of  s a i d   s c r a p e r s   (13)  has  an  e l o n g a t e   r o d  

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

5.  The  d e v i c e   a c c o r d i n g   to  c l a i m   4,  c h a r a c t e r i z e d  

in  t h a t   e a c h   of  s a i d   s c r a p e r s   (13)  has  a  c i r c u l a r   s e c -  
t i o n a l   a r e a   w i t h   a  d i a m e t e r   of  20  mm  or  a b o v e .  

6.  The  d e v i c e   a c c o r d i n g   to  c l a i m   4,  c h a r a c t e r i z e d  

in  t h a t   e a c h   of  s a i d   s c r a p e r s   (13)  has  a  p o l y g o n a l   s e c -  

t i o n a l   p r o f i l e   w i t h   a  maximum  w i d t h   of  20  mm  or  a b o v e .  

7.  The  d e v i c e   a c c o r d i n g   to  c l a i m   3,  c h a r a c t e r i z e d  

in  t h a t   e a c h   of  s a i d   s c r a p e r s   (13)  has  a  c o n t a c t   s u r f a c e  

( 1 3 a )   to  be  in  c o n t a c t   w i t h   t he   u p p e r   s u r f a c e s   (30 ,   31 )  

of  s a i d   f i r s t   and  s e c o n d   p o r t i o n s   (7a ,   7b)  and  a  p l u r a l -  

i t y   of  s p i k e s   (24)  p r o j e c t i n g   f rom  the   s i d e   o p p o s i t e  

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

8.  The  d e v i c e   a c c o r d i n g   to  c l a i m   3,  c h a r a c t e r i z e d  

in  t h a t   s a i d   s t o r a g e   t a n k   (1)  i n c l u d e s   a  b o t t o m   w a l l   ( 2 )  

h a v i n g   f i r s t   and  s e c o n d   p o r t i o n s   ( 2a ,   2b)  r e s p e c t i v e l y  

e x t e n d i n g   p a r a l l e l   to  s a i d   f i r s t   and  s e c o n d   p o r t i o n s  

( 7 a ,   7b)  of  s a i d   c o l l e c t i n g   p l a t e   ( 7 ) ,   and  s a i d   r e v e r s e  

run   (12b)   of  s a i d   c h a i n s   (12)  e x t e n d s   a l o n g   s a i d   f i r s t  

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

9.  The  d e v i c e   a c c o r d i n g   to  c l a i m   8,  c h a r a c t e r i z e d  

in  t h a t   e a c h   of  s a i d   s c r a p e r s   (13)  has   a  c o n t a c t   s u r f a c e  

( 1 3 a )   to  be  in  c o n t a c t   w i t h   t he   u p p e r   s u r f a c e s   (30 ,   31 )  

of  s a i d   f i r s t   and  s e c o n d   p o r t i o n s   ( 7 a ,   7b)  of  s a i d  

c o l l e c t i n g   p l a t e   ( 7 ) ,   at   l e a s t   one  of  s a i d   s c r a p e r s  

h a v i n g   a  c l e a n i n g   p r o j e c t i o n   (34)  f o r   s l i d i n g   o v e r   s a i d  

f i r s t   and  s e c o n d   p o r t i o n s   ( 2a ,   2b)  of  s a i d   b o t t o m   w a l l  

( 2 ) .  

10.  The  d e v i c e   a c c o r d i n g   to  c l a i m   1,  c h a r a c t e r i z e d  

in  t h a t   s a i d   c o l l e c t i n g   p l a t e   (7)  has  a  m a g n e t   p l a t e  

( 8 ) .  

11.  The  d e v i c e   a c c o r d i n g   to  c l a i m   1,  c h a r a c t e r i z e d  

in  t h a t   s a i d   f i r s t   p o r t i o n   (7a)  of  s a i d   c o l l e c t i n g   p l a t e  



(7)  e x t e n d s   s u b s t a n t i a l l y   h o r i z o n t a l l y   and  s a i d   s e c o n d  

p o r t i o n   (7b)  e x t e n d s   o b l i q u e l y   u p w a r d s   f rom  s a i d   f i r s t  

p o r t i o n .  

12.  A  d e v i c e   f o r   s e p a r a t i n g   s o l i d   p a r t i c l e s   f rom  a  

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

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

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

i n l e t ;  

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

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

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

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

s a i d   f i r s t   p o r t i o n   to  t he   o u t s i d e   of  s a i d   l i q u i d   t a n k ;  

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

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

m u l a t e d   on  s a i d   f i r s t   p o r t i o n ;   a n d  

d r i v i n g   means   f o r   d r i v i n g   s a i d   s c r a p e r s   to  s l i d e  

o v e r   s a i d   f i r s t   and  s e c o n d   p o r t i o n s   to  the   e x t e n d e d   e n d  

of  s a i d   s e c o n d   p o r t i o n ;  

c h a r a c t e r i z e d   in  t h a t :  

e a c h   of  s a i d   s c r a p e r s   (13)  e x t e n d s   p e r p e n d i c u l a r   t o  

t h e   s l i d i n g   d i r e c t i o n   t h e r e o f   and  has  a  n o n - f l a t t e n e d  

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

13.  The  d e v i c e   a c c o r d i n g   to  c l a i m   12,  c h a r a c -  

t e r i z e d   in  t h a t   e a c h   of  s a i d   s c r a p e r s   (13)  has  a  c i r -  

c u l a r   s e c t i o n a l   p r o f i l e   w i t h   a  d i a m e t e r   of  20  mm  o r  

a b o v e .  

14.  The  d e v i c e   a c c o r d i n g   to  c l a i m   12,  c h a r a c -  

t e r i z e d   in  t h a t   e a c h   of  s a i d   s c r a p e r s   (13)  has  a  p o l y g o -  

n a l   s e c t i o n a l   p r o f i l e   w i d t h   a  maximum  w i t h   of  20  mm  o r  

a b o v e .  
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