
European  Patent  Office  ©  Publication  number:  0  1 4 0   5 1 1  

Office  europeen  des  brevets  A 1  

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  84305627.6  ©  int.  CI.4:  B  22  C  9 / 1 8  

©  Date  of  filing:  17.08.84 

©  Priority:  06.09.83  US  529260  ©  Applicant:  ERVIN  INDUSTRIES  INC 
3893  Research  Park  Drive 
Ann  Arbor  Michigan  48104(US) 

@  Date  of  publication  of  application: 
08.05.85  Bulletin  85/19  ©  Inventor:  Kuehn.Udo 

1015,  Cambridge  Lake 
©  Designated  Contracting  States:  Onsted  Michigan  49265(US) 

DE  FR  6B  IT 
©  Representative:  Williams,  Trevor  John  et  al, 

J.A.  KEMP  &  CO.  14  South  Square  Gray's  Inn 
London  WC1R5EU(GB) 

(54)  Method  and  apparatus  for  removing  excess  material  from  sand  cores. 
©  A  method  and  apparatus  for  removing  flash  and  other 
excess  material  from  sand  cores  in  which  the  cores  are 
showered  with  impact  particles  of  relatively  soft  material  and 
contained  in  moving  air  streams  issuing  from  a  plurality  of 
nozzles  (18)  directed  against  opposite  sides  of  cores  being 
cleaned.  Low  pressure  air  from  a  blower  (20)  is  used  at  the 
nozzles  (18)  to  obtain  a  high  density  of  particles  in  the 
moving  air  stream  and  provide  for  engagement  of  the 
particles  in  a  gentle  manner  with  the  sand  cores  so  as  to 
minimize  surface  erosion  of  the  cores. 

Croydon  Printing  Company  Lid 

./... 

@ A  method  and  apparatus  for  removing  flash  and  other 
excess  material  from  sand  cores  in  which  the  cores  are 
showered  with  impact  particles  of  relatively  soft  material  and 
contained  in  moving  air  streams  issuing  from  a  plurality  of 
nozzles  (18)  directed  against  opposite  sides  of  cores  being 
cleaned.  Low  pressure  air  from  a  blower  (20)  is  used  at  the 
nozzles  (18)  to  obtain  a  high  density  of  particles  in  the 
moving  air  stream  and  provide  for  engagement  of  the 
particles  in  a  gentle  manner  with  the  sand  cores  so  as  to 
minimize  surface  erosion  of  the  cores. 





BACKGROUND  OF  THE  INVENTION 

T h i s   i n v e n t i o n   r e l a t e s   g e n e r a l l y   to  t h e   a r t   o f  

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

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

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

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

The  p r e s e n t   i n v e n t i o n   r e l a t e s   more   s p e c i f i c a l l y  

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

made  by  m o l d i n g   a  m i x t u r e   of   s and   and  a  b i n d e r ,   to  f o r m  

a  c o r e   t h a t   may  be  of   c o m p l e x   s h a p e   h a v i n g   h o l e s ,   p r o j e c -  

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

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

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

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

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

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

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

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

c o n s u m i n g   a n d   e x p e n s i v e .  

I t   i s   an  o b j e c t   of   the   p r e s e n t   i n v e n t i o n ,  

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

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

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



SUMMARY  OF  THE  INVENTION 

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

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

m a n n e r   so  as  to  r e m o v e   f l a s h   and  o t h e r   e x c e s s   m a t e r i a l  
w i t h o u t   d a m a g i n g   t h e   c o r e s .   The  a p p a r a t u s   c o n s i s t s   o f  

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

c o r e s   a r e   s u p p o r t e d   so  t h a t   t he   o p p o s i t e   s i d e s   of  t h e  

c o r e s   can  be  r e a c h e d   by  s t r e a m s   o f   i m p a c t   p a r t i c l e s .  
A  p l u r a l i t y   of  n o z z l e s   a r e   p o s i t i o n e d   b o t h   above   and  b e l o w  
t h e   c o n v e y o r   and  r e l a t i v e l y   low  p r e s s u r e   a i r   i s   d i r e c t e d  

t h r o u g h   the   n o z z l e s   i n   t he   d i r e c t i o n   of   t he   s a n d   c o r e s   o n  
t h e   c o n v e y o r s .   L a r g e   v o l u m e s   of   r e l a t i v e l y   s o f t   i m p a c t  
p a r t i c l e s   w i t h o u t   any  s h a r p   p o i n t s   or  e d g e s ,   such   as  s m a l l  

p i e c e s   of  p l a s t i c ,   a r e   e n t r a i n e d   i n   t he   a i r   so  t h a t   t h e y  
w i l l   be  d i r e c t e d   a g a i n s t   t h e   s a n d   c o r e s .   The  f l a s h   a n d  

o t h e r   e x c e s s   m a t e r i a l   i s   r e l a t i v e l y   l o o s e l y   a d h e r e d   o r  
a t t a c h e d   to  t he   m a i n   body   of  t h e   c o r e   and  as  a  r e s u l t ,  
when  t h e s e   l o o s e l y   a d h e r e d   p i e c e s   a r e   i m p a c t e d   by  t h e  

m o v i n g   p a r t i c l e s ,   t h e y   a r e   d i s l o d g e d   f rom  t he   main  body   o f  

t h e   c o r e .   However ,   when  t h e s e   r e l a t i v e l y   s o f t   s low  m o v i n g  

p a r t i c l e s   e n g a g e   t h e   s a n d   c o r e ,   t h e   p a r t i c l e s   do  n o t   d a m a g e  
or   d i s r u p t   the   s u r f a c e   of   t he   m a i n   body  of   the   c o r e .  

A c c o r d i n g l y ,   when  t he   s a n d   c o r e s   t h a t   a r e   on  t h e  

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

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

o t h e r   e x c e s s   m a t e r i a l   i s   q u i c k l y   r e m o v e d   f rom  t h e   c o r e s .  
As  a  r e s u l t ,   t h e   a p p a r a t u s   can  be  o p e r a t e d   c o n t i n u o u s l y   t o  

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

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

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



c l e a n i n g   of   c o m p l e x   p a r t s   by  s u b j e c t i n g   t h e s e   p a r t s   t o  
s h o w e r s   of   p a r t i c l e s   mov ing   a g a i n s t   t he   p a r t s   f rom  d i f f e r e n t  
d i r e c t i o n s   so  as  to   f i n i s h   b o t h   i n t e r n a l   and  e x t e r n a l  
s u r f a c e s   in  t h e   p a r t .  

F u r t h e r   o b j e c t s ,   f e a t u r e s   and  a d v a n t a g e s   of   t h i s  

i n v e n t i o n   w i l l   become  a p p a r e n t   f rom  a  c o n s i d e r a t i o n   o f  

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

t a k e n   in  c o n n e 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 .   1  i s   an  end  v i ew  o f   t h e   c o r e   d e - f i n n i n g   a p p a r a -  
t u s   of   t h i s   i n v e n t i o n ;  

F i g .   2  i s   a  r e d u c e d   s i d e   e l e v a t i o n a l   v i ew   of  t h e  

a p p a r a t u s   o f   t h i s   i n v e n t i o n ,   w i t h   some  p a r t s   b r o k e n   a w a y  
f o r   t h e   p u r p o s e   o f   c l a r i t y ;  

F i g .   3  i s   a  s e c t i o n a l   v i ew   of  one  o f   t h e   n o z z l e s  

in  t h e   a p p a r a t u s   o f   t h i s   i n v e n t i o n ;  

F i g .   4  i s   a  f r a g m e n t a r y   top   v i ew   of   a  s a n d   co re   p r i o r  
to  c l e a n i n g ;  

F i g .   5  is  a  top   v i ew  of   t he   s a n d   c o r e   shown  in  F i g .  
4,  a f t e r   c l e a n i n g ; ,   a n d  

F i g .   6  i s   a  p e r s p e c t i v e   v i ew  of   an  i m p a c t   p a r t i c l e  
u s e a b l e   in   t h e   m e t h o d   and  a p p a r a t u s   of   t h i s   i n v e n t i o n .  

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

t h i s   i n v e n t i o n ,   i n d i c a t e d   g e n e r a l l y   at   10,  i s   shown  i n  

F i g s .   1  and  2  as  i n c l u d i n g   a  m a i n   f r a m e   12  on  w h i c h   i s  

m o u n t e d   a  h o u s i n g   14  and  a  c o n v e y o r   a s s e m b l y   16  w h i c h   i s  

o p e r a b l e   to   move  a a n d   c o r e s   to  be  c l e a n e d   t h r o u g h   t h e  

h o u s i n g   14.  A  p l u r a l i t y   of  n o z z l e s   18  a r e   m o u n t e d   in   t h e  

h o u s i n g   l 4 • a t   p o s i t i o n s   above   t h e   c o n v e y o r   a s s e m b l y   16  and  a  

p l u r a l i t y   of   t h e   same  n o z z l e s   18  m o u n t e d   b e l o w   t h e   c o n v e y o r  
16.  The  n o z z l e s   18  a r e   s u p p l i e d   w i t h   a i r   by  a  b l o w e r   o r  
t u r b i n e   20  and  a  p a r t i c a l i z e d   m e d i a   22  i s   f e d   to  t he   n o z z l e s  

18  f rom  a  s u p p l y   h o p p e r   24  l o c a t e d   above   t h e   n o z z l e s   18.  An 

e l e v a t o r   a s s e m b l y   26,  o f   c o n v e n t i o n a l   t y p e ,   o p e r a t e s   t o  



t r a n s f e r   u s e d   p a r t i c l e s   22  f rom  t h e   b o t t o m   of   t h e  

a p p a r a t u s   and  d e l i v e r   t h e s e   p a r t i c l e s   to   t h e   h o p p e r   2 4  
f o r   r e - u s e .  

The  c o n v e y o r   a s s e m b l y   16  is   i l l u s t r a t e d   as  i n -  

c l u d i n g   a  p l u r a l i t y   of   e n d l e s s   s t r a n d s   28  ( F i g .   1 ) ,  
s i m i l a r   to   r o p e s   o r   c a b l e s ,   t r a i n e d   a b o u t   p u l l e y   or  s h e a v e  
a s s e m b l i e s   30,  31  and  32  m o u n t e d   on  t he   m a i n   f rame  12.  T h e  

p u l l y   a s s e m b l y   30  i n c l u d e s   a  s h a f t   34  w h i c h   is  d r i v e n   by  a  
m o t o r   d r i v e   a s s e m b l y   36  so  as  to  move  t h e   s t r a n d s   28  t h a t  
e x t e n d   h o r i z o n t a l l y   b e t w e e n   t he   p u l l e y   a s s e m b l i e s   30  and  3 1  
f rom  l e f t   to  r i g h t   in   F i g .   1.  A  p l u r a l i t y   of   sand   c o r e s   t o  
be  f i n i s h e d ,   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   a t   38  in   F i g .   2 ,  

a re   l a i d   on  t h e   h o r i z o n t a l   s t r a n d s   28  and   a r e   moved  b y  
the   s t r a n d s   i n t o   t h e   h o u s i n g   14  to  p o s i t i o n s   b e t w e e n   t h e  

u p w a r d l y   and   d o w n w a r d l y   d i r e c t e d   n o z z l e s   a s s e m b l i e s   1 8 .  

D u r i n g   m o v e m e n t   o f   t h e   c o r e s   38  i n t o   and   o u t   of  the   h o u s i n g  

14,  t h e y   move  t h r o u g h   r u b b e r   c u r t a i n s   40  w h i c h   t e n d   to  c o n f i n e  

t he   p a r t i c l e s   22  f rom  t h e   n o z z l e s   18  to  t h e   h o u s i n g   1 4 .  

As  shown  in   F i g .   3,  e a c h   of   t h e   n o z z l e s   18  c o n s i s t s  

of  a  n o z z l e   h e a d   42  r o t a t a b l y   m o u n t e d   on  an  i n j e c t o r  

body  44  w h i c h   i s   c o n n e c t e d   to  a  c o n d u i t   46  t h r o u g h   w h i c h   a i r  

is   s u p p l i e d   f rom  t h e   b l o w e r   20  and  a  c o n d u i t   48  t h r o u g h  
w h i c h   t he   p a r t i c l e s   22  a r e   s u p p l i e d .  

An  i n c l i n e d   s e p t u m   47  d i r e c t s   t h e   p a r t i c l e s   i n  

c o n d u i t   48  t o w a r d   t h e   a i r   s t r e a m   e m a n a t i n g   f rom  c o n d u i t   4 6  

at   t h e   l o w e r   edge   49  of   t h e   s e p t u m   47.   S i n c e   the   a i r   s t r e a m  
in  c o n d u i t   46  i s   c r e a t e d   by  t he   b l o w e r   20 ,   in   c o n t r a s t   t o  

a  c o m p r e s s o r ,   i t   i s   at   a  low  p r e s s u r e ,   n a m e l y ,   b e l o w   2  p s i .  
As  a  r e s u l t ,   t h e  s t r e a m   e n t r a i n s   l a r g e  
v o l u m e s   of   t h e   p a r t i c l e s   22  f a l l i n g   o f f   t h e   e d g e  



49  in   the   fo rm  o f   a  c u r t a i n .   Th i s   forms  a  low  p r e s s u r e  
s t r e a m   i s s u i n g   f rom  n o z z l e   head   42  t h a t   c o n t a i n s   a  d e n s e  
a c c u m u l a t i o n   of   p a r t i c l e s   22  d i r e c t e d   t o w a r d   s a n d   c o r e s  
to  be  c l e a n e d .   I t   i s   to   be  u n d e r s t o o d   t h a t   t he   n o z z l e   h e a d  
42  can  be  r e m o t e   f rom  t h e   i n j e c t o r   body  44  and  be  c o n n e c t e d  
t h e r e t o   by  a  s u i t a b l e   p a s s a g e .  

The  r e s u l t   i s   a  r e l a t i v e l y   s o f t   f l o w   of   p a r t i c l e s   2 2  
f rom  each   n o z z l e   h e a d   42  t h a t   p r o v i d e s   f o r   a  s h o w e r   of  t h e  

p a r t i c l e s   22  on  b o t h   t h e   top   and  b o t t o m   s i d e s   of  t he   c o r e s  
38  s u p p o r t e d   on  t he   s t r a n d s   28  in   t he   h o u s i n g   14.  A  v a r i e t y  
of  d i f f e r e n t   r e l a t i v e l y   s o f t   p a r t i c l e s   22  t h a t   do  n o t  
have  s h a r p   e d g e s   or   c o r n e r s ,   such  as  w a l n u t   s h e l l s ,   c o r n .  
cobs  and  s i m i l a r   n o n - f e r r o u s   m e d i a ,   can  be  u s e d   in   a p p a r a t u s  
10.  P a r t i c l e s   t h a t   a r e   as  h a r d   as  c o n v e n t i o n a l   s t e e l   s h o t  
u s e d   f o r   b l a s t   c l e a n i n g   a r e   too   h a r d   and  c a u s e   e r o s i o n   o f   a  
s a n d   c o r e .   H o w e v e r ,   p a r t i c l e s   22  f o r m e d   of   p l a s t i c   a n d  

g e n e r a l l y   c y l i n d r i c a l   in   s h a p e   and  p r o c e s s e d   so  as  to  h a v e  
r o u n d e d   e d g e s ,   as  i l l u s t r a t e d   in   F i g .   6,  a r e   p r e f e r r e d   f r o m  
the  s t a n d p o i n t s   of   e f f e c t i v n e s s ,   c o s t ,   c l e a n l i n e s s   and  l a c k  
of  s u r f a c e   e r o s i o n   on  t h e   c o r e .  

The  p a r t i c l e s   22  a r e   p r e f e r a b l y   f o r m e d   of   a n  
e a s i l y   o b t a i n e d   p l a s t i c ,   s u c h   as  p o l y e t h y l e n e   or  p o l y p r o p y l e n e ,  
and  a r e   r e l a t i v e l y   s m a l l   in   s i z e ,   h a v i n g   a  d i a m e t e r   o f  
a b o u t   0 . 07   i n c h e s   and  a  l e n g t h   of   a b o u t   0 . 1 0   i n c h e s   or  l e s s .  

A  r o u g h   m o l d e d   s a n d   c o r e   38  is   shown  in  F i g .   4.  T h e  

co re   is   of  a  r e l a t i v e l y   c o m p l e x   s h a p e   h a v i n g   n o t c h e s   5 0 ,  

o p e n i n g s   52,  p r o j e c t i o n s   54,   and  o t h e r   i r r e g u l a r l y   s h a p e d  
s u r f a c e s   on  w h i c h   e x c e s s   m a t e r i a l ,   a  m i x t u r e   of   s a n d   a n d  

the   b i n d e r ,   a d h e r e   as  i n d i c a t e d   a t   56.  T h e s e   e x c e s s  

a d h e r i n g   p o r t i o n s   56  a r e   s o m e t i m e s   r e f e r r e d   to  as  " f l a s h "  

and  mus t   be  r e m o v e d   f r o m   t h e   main   body  58  of  t he   s a n d   c o r e  
38  in  o r d e r   to  make  t h e   c o r e   38  u s e a b l e   f o r   i t s   i n t e n d e d  

p u r p o s e   in   a  m o l d i n g   p r o c e s s .  



As  shown  in  F i g .   5,  when  t h e   c o r e   38  has   b e e n  

s u b j e c t e d   to   t h e   a c t i o n   of   t h e   a p p a r a t u s   10,  a l l   o f  

t h e   e x c e s s   m a t e r i a l   56  has   been   r e m o v e d   so  t h a t   t h e  

c o r e   38  can   now  be  used   w i t h o u t   f u r t h e r   p r o c e s s i n g .  
In  t h e   o p e r a t i o n   of   the   a p p a r a t u s   10,  t he   c o r e s   3 8  

a r e   p l a c e d   on  t h e   c o n v e y o r   16  as  shown  in  F i g .   2  s o  
t h a t   t h e y   t r a v e l   on  t he   c o n v e y o r   16  t h r o u g h   t h e   e n c l o s u r e  
14  and  a r e   s u b j e c t e d   to  t he   f l u i d i z e d  m e d i a   22  t h a t   i s  
d i r e c t e d   f rom  b o t h   above  and  b e l o w   o n t o   the   s u r f a c e s  
of   t h e   s a n d   c o r e   38.  The  open  c o n s t r u c t i o n   o f   t h e   c o n -  

v e y o r   16  e n a b l e s   t h o r o u g h   s h o w e r i n g   o f   t he   c o r e   38  

f r o m   b o t h   a b o v e   and  b e l o w .   A f t e r   t h e   sand   c o r e s   38  emerge  
f r o m  :   t h e   h o u s i n g   14,  t h e y   a r e   r e a d i l y   u s e a b l e   i n  

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

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

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

a g a i n s t   t he   somewha t   v u l n e r a b l e   body   58  of  t he   s a n d  

c o r e   38  so  as  to   p r o v i d e   f o r   t h e   c o m p l e t e   r e m o v a l   of   a l l  
of   t h e   e x c e s s   m a t e r i a l s   56  on  t h e   body   58  w i t h o u t  

d a n g e r   of   damage   to  t he   body  5 8 .  



1.  A p p a r a t u s   f o r   r e m o v i n g   f l a s h   and  o t h e r   e x c e s s  
m a t e r i a l   f rom  s a n d   c o r e s   c o m p r i s i n g   a t   l e a s t   one   n o z z l e ,  
b l o w e r   means   f o r  s u p p l y n g  m o v i n g   a i r   a t   low  p r e s s u r e   to  s a i d  

n o z z l e ,   a  p l u r a l i t y   of   i m p a c t   p a r t i c l e s ,   f e e d   means   o p e r a b l e  
to  d e l i v e r   s a i d   i m p a c t   p a r t i c l e s   i n t o   s a i d   m o v i n g   a i r   so  a s  
to  f o r m   a  s t r e a m   o f   mov ing   a i r   f rom  s a i d .  n o z z l e   c o n t a i n i n g  
s a i d   p a r t i c l e s ,   and   means  p r o v i d i n g   f o r   e n g a g e m e n t   of  s a i d  

s a n d   c o r e s   by  s a i d   s t r e a m .  
2.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   1  w h e r e i n   s a i d  

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

3.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   2  w h e r e i n   a  
p l u r a l i t y   of  s a i d   n o z z l e s   a re   a r r a n g e d   to   p r o v i d e   f o r  

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

s a i d   c o r e s .  
4.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   3  w h e r e i n   s a i d  

p a r t i c l e s   a re   f o r m e d   of   a  p l a s t i c   m a t e r i a l .  

5.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   4  w h e r e i n   s a i d  

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

p o l y e t h y l e n e   and  p o l y p r o p y l e n e .  
6.  A p p a r a t u a   a c c o r d i n g   to  c l a i m   5  w h e r e i n   s a i d  

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

a  d i a m e t e r   of  a b o u t   0 . 0 7   i n c h e s   and  a  l e n g t h   o f   a b o u t   0 . 1  

i n c h e s .  



7.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   1  w h e r e i n  

s a i d   n o z z l e  i n c l u d e s   an  i n j e c t o r   body  a t t a c h e d   to   a  
f i r s t   c o n d u i t   c o m m u n i c a t i n g   w i t h   s a i d   b l o w e r   and  a  
s e c o n d   c o n d u i t   s u p p l y i n g   s a i d   i m p a c t   p a r t i c l e s ,   a n d  

means  a s s o c i a t e d   w i t h   s a i d   i n j e c t o r   body  p r o v i d i n g   f o r  

a  d o w n w a r d l y   f l o w i n g   c u r t a i n   o f   s a i d   p a r t i c l e s   i n t e r c e p t e d  
by  a  m o v i n g   s t r e a m   of   a i r   f r o m   s a i d   f i r s t   c o n d u i t   o p e r a b l e  
to  e n t r a i n   s a i d   p a r t i c l e s   t h e r e i n ,   and  a . n o z z l e   h e a d  

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

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

c o r e s   to   be  c l e a n e d .  

8.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   7  w h e r e i n   s a i d  

means  p r o v i d i n g   s a i d   c u r t a i n   of   p a r t i c l e s   i n c l u d e s   a  d o w n -  

w a r d l y   i n c l i n e d   s e p t u m   e x t e n d i n g   f rom  s a i d   s e c o n d   c o n d u i t  
i n t o   s a i d   f i r s t   c o n d u i t   and   t e r m i n a t i n g   in  a  f r e e   edge  f r o m  
w h i c h   p a r t i c l e s   in   s a i d   s e c o n d   c o n d u i t   f low  to  f o r m   s a i d  

c u r t a i n .  

9.  A  me thod   for  removing  f l a s h   and  o t h e r   e x c e s s  
m a t e r i a l   f rom  sand   c o r e s   c o m p r i s i n g   the   s t e p s   o f :  

(a)  p r o v i d i n g   a  s t r e a m   of  moving  a i r ,  
(b)  f e e d i n g   i m p a c t   p a r t i c l e s   i n t o   s a i d   s t r e a m  

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

(c)  d i r e c t i n g   s a i d   s t r e a m   of  m ixed   a i r   and  p a r t i c l e s  

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

10.   The  m e t h o d   a c c o r d i n g   to  c l a i m   7  w h e r e i n   s a i d  

p a r t i c l e s   a r e   f o rmed   of  a  p l a s t i c   m a t e r i a l .  

l l .   The  m e t h o d   a c c o r d i n g   to  c l a i m   8  w h e r e i n   s a i d  

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

0 . 1 0   i n c h e s .  
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