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©  Apparatus  for  regenerating  foundry  moulding  sand. 

(57)  An  apparatus  for  removing  binder,  mould  coating  agent 
and  fine  sand  particles  from  the  moulding  sand  used  for 
casting  moulds  to  regenerate  the  sand  for  re-use.  The 
apparatus  comprises  a  rotor  (20)  for  scattering  moulding 
sand  falling  from  a  hopper  (18),  and  a  friction  ring  (21) 
surrounding  the  rotor  and  having  a  flange  (28)  at  its  upper 
end  and  a  seal  plate  (27)  at  its  lower  end.  Friction  between 
sand  particles  in  accumulation  assures  efficient  regenera- 
tion.  This  serves  to  render  the  apparatus  small-sized  and 
imparts  improved  durability. 

FIG-3 

CM 
00 
00 

M  

o  

Q. 
Ul 

Croydon  Printing  Company  Ltd. 

A n   apparatus  for  removing  binder,  mould  coating  agent 
and  fine  sand  particles  from  the  moulding  sand  used  for 
casting  moulds  to  regenerate  the  sand  for  re-use.  The 
apparatus  comprises  a  rotor  (20)  for  scattering  moulding 
sand  falling  from  a  hopper  (18),  and  a  friction  ring  (21) 
surrounding  the  rotor  and  having  a  flange  (28)  at  its  upper 
end  and  a  seal  plate  (27)  at  its  lower  end.  Friction  between 
sand  particles  in  accumulation  assures  efficient  regenera- 
tion.  This  serves  to  render  the  apparatus  small-sized  and 
imparts  improved  durability. 



T h i s   i n v e n t i o n   r e l a t e s   to  an  a p p a r a t u s  

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

e n a b l e   t h e   s a n d   to  be  r e - u s e d .  

I t   h a s   b e e n   u s u a l   p r a c t i c e   to  r e g e n e r a t e  

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

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

t h e   v i e w p o i n t   of  e c o n o m y .   The  m o u l d i n g   s a n d   o n c e  

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

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

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

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

s u c h   p o r t i o n s   and  f i n e s   f r o m   i t .  

M o u l d i n g   s a n d   r e g e n e r a t i n g   a p p a r a t u s   o f  

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

F i g .   1  shows  an  a p p a r a t u s   of  one  t y p e   w h i c h  

c o m p r i s e s   a  h o l l o w   c y l i n d r i c a l   m a i n   body   2  h a v i n g  

a  h o p p e r   1  in   i t s   u p p e r   p o r t i o n .   B e n e a t h   i t   t h e r e  

i s   a  r o t a r y   drum  3  h a v i n g   a  s m a l l e r   d i a m e t e r   t h a n  

t h e   ma in   b o d y   2  and  d i s p o s e d   in   t h e   c e n t r e   of  t h e  

m a i n   body   2  b e l o w   t h e   h o p p e r   1  i s   a  s h e l f - l i k e  

a n n u l a r   p r o j e c t i o n   4  e x t e n d i n g   f r o m   the   p e r i p h e r a l  

w a l l   of  t he   ma in   body   2  and  s u r r o u n d i n g   t he   r o t a r y  

drum  3.  B e t w e e n   t he   h o p p e r   l o w e r   end  and  t he   r o t a r y  

d r u m   3  i s   a  s h e l f - l i k e   a n n u l a r   p r o j e c t i o n   4 .  



F i g .   1  f u r t h e r   shows   a  m o t o r   6,  a  r o t a r y   s h a f t   7 

c o u p l e d   to  t h e   m o t o r   6,  an  o u t l e t   8  f o r   r e g e n e r a t e d  

m o u l d i n g   s a n d ,   a  s u c t i o n   o p e n i n g   9  f o r   w i t h d r a w i n g  

f i n e s   and  e x t r a n e o u s   m a t t e r ,   and  m o u l d i n g   s a n d   4 0 .  

F i g .   2  shows  an  a p p a r a t u s   of   t h e   o t h e r  

t y p e   c o m p r i s i n g   a  m a i n   body   11  h a v i n g   a  h o p p e r   10  i n  

i t s   u p p e r   p o r t i o n ,   a  r o t o r   12  d i s p o s e d   b e l o w   t h e  

h o p p e r   10  f o r   s c a t t e r i n g   m o u l d i n g   s a n d ,   and  a n  

a n n u l a r   d e f l e c t o r   13  s u r r o u n d i n g   t h e   r o t o r   12  

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

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

A  s p a c e   i s   f o r m e d   b e t w e e n   t h e   r o t o r   12  and  t h e  

d e f l e c t o r   13  f o r   a l l o w i n g   m o u l d i n g   s a n d   to  d e s c e n d .  

F i g .   2  f u r t h e r   shows   a  m o t o r   14,  a  r o t a r y   s h a f t   15  

c o u p l e d   to  t h e   m o t o r   14,  an  o u t l e t   f o r   r e g e n e r a t e d  

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

f i n e s   and  e x t r a n e o u s   m a t t e r ,   and  m o u l d i n g   s a n d   4 1 .  

W i t h   t h e   r e g e n e r a t i n g   a p p a r a t u s   of   t h e  

f i r s t   t y p e   ( F i g .   1 ) ,   t h e   m o u l d i n g   s a n d   f a l l i n g   f r o m  

the   h o p p e r   1  i s   s p r e a d   by  t h e   d i s t r i b u t o r   5  a n d  

f a l l s   i n t o   t h e   p e r i p h e r a l   p o r t i o n   of  t h e   drum  3 

w h i l s t   i t   r o t a t e s .   The  s a n d   in   t h e   p e r i p h e r a l  

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

p e r i p h e r a l   w a l l   of  t h e   drum  3.  S i n c e   m o u l d i n g  

s a n d   i s   s u p p l i e d   to  t h e   drum  3  c o n t i n u o u s l y ,  

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

p a s s e s   o v e r   t h e   p e r i p h e r a l   w a l l  o f   t h e   drum  3 

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

s u r f a c e   of  t h e   m a i n   body   2 . ,   A f t e r   a c c u m u l a t i n g  

on  t h e   p r o j e c t i o n   4,  t h e   s a n d   f a l l s   o f f   t h e  

i n n e r   p e r i p h e r a l   edge   of  t h e   p r o j e c t i o n   4  a n d  

i s   d i s c h a r g e d   t h r o u g h   t h e   o u t l e t   8 .  



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

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

p o r t i o n   of  t h e   r o t a r y   drum  3  and  i s   r a p i d l y   a c c e l e r -  

a t e d   w i t h i n   t h e   s a n d   l a y e r ,   t h e   s a n d   p a r t i c l e s  a r e  

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

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

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

in   t h e   f i r s t   s t a g e .   When  t h e   s a n d   i s   s u b s e q u e n t l y  

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

b o d y   2  f r o m   t h e   r o t a r y   drum  3,  t h e   s a n d   p a r t i c l e s  

i m p i n g e   on  t h o s e   in   t h e   s and   l a y e r   on  t h e   p r o j e c t i o n  

4 ,  w h e r e b y   t h e   s a n d   i s   r e g e n e r a t e d   in   t h e   s e c o n d  

s t a g e .  

Thus   t h e   m o u l d i n g   s a n d   m u s t   be  r e g e n e r a t e d  

in   two  s t a g e s   b e c a u s e   t he   s p e e d   a t   w h i c h   t h e   s a n d   i s  

s c a t t e r e d   f r o m   t h e   r o t a r y   drum  3  t o w a r d s   t he   s i d e   w a l l  

of  t h e   m a i n   b o d y   2  i s   l ow.   The  a p p a r a t u s  f u r t h e r   h a s  

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

The  l o w e r m o s t   p o r t i o n   of  t h e   s a n d  

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

drum  3  i s   n e v e r   s c a t t e r e d   t o w a r d   t h e   m a i n   b o d y  

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

i s   in   no  w a y  w i t h d r a w a b l e .  

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

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

c y l i n d r i c a l   m a i n   body   so  as  t e m p o r a r i l y   to  fo rm  a  

s a n d   a c c u m u l a t i o n   on  the   p r o j e c t i o n   4,  t h e   r e g e n e r a t i n g  

a p p a r a t u s   i t s e l f   mus t   be  of  l a r g e   s i z e .  

In  t h e   o p e r a t i o n   of  t h e   r e g e n e r a t i n g  

a p p a r a t u s   of  t h e   s e c o n d   t y p e   ( F i g .   2 ) ,   t h e   m o u l d i n g  

sand   f a l l i n g   f r o m   t h e   h o p p e r   10  i s   s c a t t e r e d   by  t h e  

r o t o r   12  in   r o t a t i o n   t o w a r d   t h e   i n n e r   s u r f a c e   of   t h e  



d e f l e c t o r   13  of   c h a n n e l - s h a p e d   c r o s s   s e c t i o n ,  

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

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

t h e r e a f t e r   v e r t i c a l l y   d o w n w a r d .   Thus   s a n d  

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

t h e   d e f l e c t o r   13  and  a l s o   when  c o l l i d i n g   w i t h  

o t h e r   s a n d   p a r t i c l e s   s c a t t e r e d   by  t h e   r o t o r   12  

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

To  r e g e n e r a t e   m o u l d i n g   s a n d   on  a n  

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

on  t h e   i n n e r   s i d e   of   t h e   d e f l e c t o r   13  m u s t   be  o f  

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

b e t w e e n   t h e   r o t o r   12  and  t h e   d e f l e c t o r   13.   T h i s  

r e n d e r s   t h e   a p p a r a t u s   i t s e l f   of  l a r g e   s i z e .   T h e  

a p p a r a t u s   f u r t h e r   h a s   t h e   d r a w b a c k   of  b r e a k i n g  

down  s a n d   p a r t i c l e s   or  c a u s i n g   m a r k e d   w e a r   t o  

t h e   d e f l e c t o r   1 3 .  

The  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  

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

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

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

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

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

a n o t h e r   f o r   r e g e n e r a t i o n   in   o r d e r   to  i n h i b i t   t h e  

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

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

The  a p p a r a t u s   c o m p r i s e s   a  r o t o r   f o r   s c a t t e r i n g  

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

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

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

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



r o t o r   and  t h r o w n   t h e r e b y   i n t o   t h e   s a n d  

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

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

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

r o t o r   and  t h e   f r i c t i o n   r i n g   can   be  s m a l l   s o  

as  to  r e n d e r   t h e   a p p a r a t u s   of  s m a l l - s i z e ,   w h i l e  

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

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

f r i c t i o n   r i n g .  

F i g s .   1  and  2,  a l r e a d y   m e n t i o n e d ,  

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

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

s e c t i o n ;  

F i g .   3  shows  a  m o u l d i n g   s a n d   r e g e n e r a t i n g  

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

l o n g i t u d i n a l   s e c t i o n ;  

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

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

a p p a r a t u s   of   t h e   i n v e n t i o n   and  h a v i n g   two  u p p e r  
and  l o w e r   f l a n g e s ;  

F i g .   5  i s   a  s i m i l a r   v i e w   s h o w i n g   a n o t h e r  

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

d i a m e t e r   t o w a r d   i t s   u p p e r   end;   a n d  

F i g .   6  i s   a  s i m i l a r   v i e w   s h o w i n g   s t i l l  

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

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

A  m o u l d i n g   s a n d   r e g e n e r a t i n g   a p p a r a t u s  

a c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n   as  shown  i n  

F i g .   3  c o m p r i s e s   a  h o l l o w   c y l i n d r i c a l   m a i n   body   19 

w i t h   a  h o p p e r   18  f i x e d   in   i t s   u p p e r   p a r t   and  h a v i n g  

a  r o t o r   20  in   i t s   c e n t r e .   The  r o t o r   20  i s  

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



The  r o t o r   20  h a s   a  h o r i z o n t a l   d i s c   2 3  

of  s m a l l   d i a m e t e r   c o u p l e d   to  a  m o t o r   22  a n d  

r o t a t a b l e   at   a  s p e c i f i e d   s p e e d ,   a  p l u r a l i t y   o f  

b l a d e s   24  e x t e n d i n g   u p w a r d   f rom  t h e   u p p e r  

s i d e   of  t he   d i s c   23  and  a r r a n g e d   r a d i a l l y  

t o w a r d   t h e   o u t e r   p e r i p h e r   of  t h e   d i s c   23,  and  a  

f r u s t o - c o n i c a l   d i s t r i b u t o r   25  l o c a t e d   c e n t r a l l y  

on  t he   u p p e r   s i d e   of  t h e   d i s c   23.   The  m o u l d i n g  

s a n d   50  f a l l i n g   f r o m   t h e   h o p p e r   18  i s   u n i f o r m l y  

d i s t r i b u t e d   t o w a r d s   t h e   b l a d e s   24  by  t h e  

d i s t r i b u t o r   2 5 .  

The  f r i c t i o n   r i n g   21  i n c l u d e s   a  

c y l i n d r i c a l   s i d e   p l a t e   26  of  l a r g e   d i a m e t e r   a n d  

an  a n n u l a r   b o t t o m   p l a t e   261  a t   i t s   l o w e r   end  a n d  

h a s   a  h o r i z o n t a l   a n n u l a r   s e a l   p l a t e   27  d i s p o s e d  

b e n e a t h   t h e   b o t t o m   p l a t e   26'   and  e x t e n d i n g  

t o w a r d s   t h e   d i s c   23  a l m o s t   i n t o   c o n t a c t   w i t h  

i t s   o u t e r   p e r i p h e r y .   A  f l a n g e   2 8   of  s m a l l  

w i d t h   e x t e n d s   h o r i z o n t a l l y   i n w a r d   f r o m   t h e   u p p e r  
end  of  t h e   s i d e   w a l l   26  to  d e f i n e   an  o v e r f l o w  

o p e n i n g   21'   t h r o u g h   w h i c h   t h e   m o u l d i n g   s a n d   i s  

f o r c e d   o u t .   The  h e i g h t   of   t h e   s i d e   p l a t e   26  

and  t h e   w i d t h   of   t h e   f l a n g e   28  a r e   s u i t a b l y  

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

of   t he   r o t o r   20.   The  f r i c t i o n   r i n g   21  i s  

f i x e d l y   c o n n e c t e d   to   t he   m a i n   b o d y   19  by  s u p p o r t  

a rms   29  e x t e n d i n g   h o r i z o n t a l l y   f r o m   t h e   i n n e r  

s i d e   of  t h e   m a i n   b o d y   19,  or  by  some  o t h e r   s u i t a b l e  

m e a n s .  

Also   shown  i s   a  power   t r a n s m i s s i o n   m e c h a n i s m  

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

c o m p o n e n t s   f o r   c o u p l i n g   t h e   m o t o r   22  to  t h e   r o t o r   2 0 .  



The  h o p p e r   18  has   an  o u t l e t   31  w h i l s t   t h e  

m a i n   body   19  h a s   an  o u t l e t   32  f o r   r e g e n e r a t e d  

m o u l d i n g   s a n d ,   and  a  s u c t i o n   o p e n i n g   33  f o r  

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

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

The  f r i c t i o n   r i n g   21  n e e d   n o t   n e c e s s a r i l y  

h a v e   t h e   c o n s t r u c t i o n   shown  in   F i g .   3.  F i g .   4  

shows   a  f r i c t i o n   r i n g   21  h a v i n g   an  u p p e r   f l a n g e  

28"  and  a  l o w e r   f l a n g e   28 '   of  s l i g h t l y   s m a l l e r  

w i d t h   t h a n   t he   f l a n g e   2 8 " .  

F i g .   5  shows   a  f r i c t i o n   r i n g   21 .   h a v i n g   a  

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

e n d .  

F i g .   6  shows   a  f r i c t i o n   r i n g   21  h a v i n g   a  

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

e n d .  

Whi l e   e a c h   of  t h e   f r i c t i o n   r i n g s   shown  i n  

F i g s .   3  to  6  i s   s u p p o r t e d   a t   i t s   l o w e r   end  by  t h e  

a n n u l a r   s e a l   p l a t e   27  and  t h e r e b y   s e a l e d ,   t h e   s e a l  

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

r i n g   by  b e n d i n g .  

C h a n n e l   b a r s   or  a n g l e   b a r s   may  be  u s e d   a s  

t h e   arms  29  f o r   s u p p o r t i n g   t h e   f r i c t i o n   r i n g   2 1 .  

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

a  c o a t i n g   f o r   p r e v e n t i n g   a b r a s i o n .   A  s u f f i c i e n t  

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

v e r t i c a l   i n n e r   p e r i p h e r a l   edge   of  t he   u p p e r   f l a n g e  

d e f i n i n g   t he   o p e n i n g   of  t h e   f r i c t i o n   r i n g   and  f o r  

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

c o n t i n u o u s   w i t h   t h e   e d g e .  

The  b o t t o m   p l a t e   26 '   of  t h e   f r i c t i o n  

r i n g   may  be  d e t a c h a b l y   a t t a c h e d   to  t h e   s e a l   p l a t e   2 7 .  



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

as  a b o v e   d e s c r i b e d   o p e r a t e s   as  f o l l o w s .  

The  m o t o r   22  r o t a t e s   t h e   r o t o r   20  a t   t h e  

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

m e c h a n i s m   30.   When  t h e   o l d   m o u l d i n g   s a n d   50  to   b e  

r e g e n e r a t e d   i s   a l l o w e d   to  f a l l   f r o m   t h e   h o p p e r   18  

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

s u p p l i e d   to  t h e   b l a d e s   24  by  t h e   d i s t r i b u t o r   2 5  

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

t h e   r i c t i o n   r i n g   21  by  t h e   b l a d e s .   The  s a n d  

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

of  t h e   r i n g .  

In  t h e   i n i t i a l   s t a g e   of  r e g e n e r a t i n g  

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

i n n e r   s u r f a c e   of  t h e   s i d e   w a l l   26,  and  t h e   r e s u l t i n g  

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

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

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

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

S i n c e   m o u l d i n g   s a n d   i s   s c a t t e r e d  

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

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

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

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

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

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

s i d e   p l a t e   26.  T h e ' c e n t r i f u g a l   f o r c e   a c t i n g   on  t h e  

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

c o n t a c t   w i t h   one  a n o t h e r ,   w h e r e b y   e x t r a n e o u s   m a t t e r  

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

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

w i t h   t h o s e   a c c u m u l a t i n g   on  t he   s e a l   p l a t e   27  o n e  



a f t e r   a n o t h e r ,   t h e   sand   p a r t i c l e s   in   f r i c t i o n a l  

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

t h e   f l a n g e   28.  The  f l a n g e   28  r e s t r a i n s   t h e  

s a n d   w h i c h   i s   c o n t i n u o u s l y   s u p p l i e d   and  p u s h e d  

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

b e i n g   p r o g r e s s i v e l y   f o r c e d   u p w a r d .   C o n s e q u e n t l y  

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

r e s i s t a n c e   t h a n   when  i t   i s   p u s h e d   up  f r e e   o f  

r e s i s t a n c e   and  t h e n   f a l l s .   Thus   t h e   a p p a r a t u s  

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

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

s c a t t e r e d   s and   p a r t i c l e s .  

When  a  f u r t h e r   p o r t i o n   of   s a n d   i s  

s c a t t e r e d   f r o m   t h e   r o t o r   20,  t h e   s a n d   a c c u m u l a t i o n  

i s   e v e n t u a l l y   p u s h e d   up  b e y o n d   t h e   f l a n g e   28  a n d  

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

to  f a l l  o f f   t he   f l a n g e   28  i n s i d e   t h e   m a i n   b o d y  

19.  The  f a l l i n g   s a n d   p o r t i o n   i s   w i t h d r a w n  

f rom  t h e   o u t l e t   32  by  a  s c r e w   c o n v e y o r   or  l i k e  

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

m o u l d s .   The  e x t r a n e o u s   m a t t e r   and  f i n e s  

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

f rom  t h e   s u c t i o n   o p e n i n g   3 3 .  

When  t h e   f r i c t i o n   r i n g   shown  in   F i g .   4  a n d  

h a v i n g   t h e   u p p e r   and  l o w e r   f l a n g e s   28'   and  2 8 "  

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

t h r o w n   by  t h e   b l a d e s   24  a g a i n s t   t he   i n n e r   s u r f a c e  

of  t h e   f r i c t i o n   r i n g   c h i e f l y   u n d e r   t h e   l o w e r  

f l a n g e   28'   p r o g r e s s i v e l y   f o r m s   an  a c c u m u l a t i o n  

at   a  p r e d e t e r m i n e d   a n g l e   and  i s   t e m p o r a r i l y  

r e s t r a i n e d   f r o m   a s c e n d i n g   by  t h e   f l a n g e   2 8 ' .  

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



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

f r i c t i o n a l   c o n t a c t   w i t h   one  a n o t h e r   w h i l e   b e i n g   f o r c e d  

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

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

f l a n g e   28 '   of  s m a l l e r   w i d t h ,   and  t h e   s a n d   p a r t i c l e s  

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

28"  in   r e p e a t e d   f r i c t i o n a l   c o n t a c t   w i t h   one  a n o t h e r ,  

w h e r e b y   e x t r a n e o u s   m a t t e r   i s   s e p a r a t e d   o f f .   W i t h   a  

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

o v e r   t h e   u p p e r   f l a n g e   28"  o n t o   t h e   u p p e r   s u r f a c e  

of  t h e   f l a n g e   28"  and  a l l o w e d   to   f a l l   of  t h e   f l a n g e  

o u t e r   p e r i p h e r y .  

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

f r i c t i o n   more   f r e q u e n t l y   t h a n   in   t h e   f o r m e r   c a s e  

w h i l e   b e i n g   f o r c e d   up  due  to   t h e   p r o v i s i o n   of  t h e  

u p p e r   and  l o w e r   f l a n g e s .  

When  t h e   u p p e r   and  l o w e r   f l a n g e s   2 8 '  a n d  

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

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

t he   two  f l a n g e s ,   so  t h a t   t h e   w e a r   on  t h e   two  f l a n g e s  

i s   s m a l l e r   t h a n   on  t h e   s i n g l e   f l a n g e   2 8 .  

Wi th   t h e   f r i c t i o n   r i n g   shown  in   F i g .   5 

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

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

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

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

u p w a r d   s m o o t h l y   a l o n g   t h e   s i d e   p l a t e   26,  w i t h   t h e  

r e s u l t   t h a t   a b r a s i o n   of  t h e   f l a n g e   28  can   b e  

r e d u c e d .  

W i t h   the   f r u s t o - c o n i c a l   f r i c t i o n   r i n g  

shown  in   F i g .   6  w h e r e i n   t h e   s i d e   p l a t e   26  h a s   a  

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



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

i n t o   f r i c t i o n a l   c o n t a c t   w i t h   one  a n o t h e r   w h i l e  

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

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

f l a n g e   28  of  t h i s   r i n g   can  be  of  a  r e d u c e d   w i d t h .  

The  r e g e n e r a t i n g   a p p a r a t u s   of   t h e   f o r e g o i n g  

c o n s t r u c t i o n   a c h i e v e d   good  r e s u l t s   when  t h e   d i a m e t e r  

A  of  t h e   r o t o r   20  and  t h e   d i a m e t e r   B  of   t h e   f r i c t i o n  

r i n g   21  a r e   i n  t h e   r a t i o   of  1 : 1 . 6 .   W h i l e   t h e  

h e i g h t   C  of  t h e   f r i c t i o n   r i n g   shown  in   F i g .   3  mus t   b e  

s u c h   t h a t   t h e   r i n g   21  w i l l   c o n f i n e   t h e r e i n   t h e  

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

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

r e s u l t s   a r e   a v a i l a b l e   when  t h e   h e i g h t   C  i s   150  mm 

and  t h e   w i d t h   D  of  t h e  f l a n g e   i s   50  mm  when  t h e   r o t o r  

20  i s   d r i v e n   a t   2 , 0 0 0   r . p . m .  

The  p r e s e n t   i n v e n t i o n   makes   i t   p o s s i b l e  

to  r e d u c e   t h e   s p a c i n g   b e t w e e n   t h e   r o t o r   20  and  t h e  

f r i c t i o n   r i n g   21  and  t h e r e f o r e   to  r e d u c e   t h e  

d i a m e t e r   of  t h e   c y l i n d r i c a l   m a i n   b o d y   19  t o  

a b o u t   1 /3   t h e   d i a m e t e r   of   t h e   known  m a i n   body   o f  

F i g .   2  to  p r o v i d e   a  v e r y   c o m p a c t   a p p a r a t u s .  

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

r e g e n e r a t e d   by  one  a p p a r a t u s ,   a  d e s i r e d  n u m b e r   o f  

r e g e n e r a t i n g   a p p a r a t u s   may  be  u s e d   i n   s t a g e s .  

A c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n ,   a  

r o t a t a b l e   r o t o r   i s   s u r r o u n d e d   by  a  s t a t i o n a r y  

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

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

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

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



and  f r i c t i o n a l   c o n t a c t   w i t h   one  a n o t h e r   w i t h i n   t h e  

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

r e s t r a i n e d   by  t h e   u p p e r   end  f l a n g e .   B e f o r e  

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

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

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

A l t h o u g h   a c h i e v i n g   a  h i g h   r e g e n e r a t i o n  

e f f i c i e n c y ,   t he   p r e s e n t   a p p a r a t u s   i s   v e r y   s m a l l   in   i t s  

e n t i r e t y   and  y e t   h a s   t h e   u n i q u e   a d v a n t a g e   of  b e i n g  

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

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

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



1.  A p p a r a t u s   f o r   r e g e n e r a t i n g   f o u n d r y   m o u l d i n g  

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

( 1 9 ) ,   a  h o p p e r   (18)   in   t he   u p p e r   p a r t   of  t h e   m a i n  

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

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

end  f o r   r e g e n e r a t e d   s a n d ,   a  r o t o r   (25)   r o t a t a b l y  

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

a  d o w n w a r d l y   e x t e n d i n g   c h a r g i n g   o u t l e t   in   t h e   c e n t r e  

of  t h e   h o p p e r ,   c h a r a c t e r i s e d   by  a  d i s t r i b u t o r  

(25)   a t   t h e   u p p e r   end  of  t h e   r o t o r   ( 2 5 ) ,   and  a  

f r i c t i o n   r i n g   (21)  s u r r o u n d i n g   t h e   c h a r g i n g  

o u t l e t   and  t he   u p p e r   end  of  t h e   r o t o r ,   t he   s p a c e  

b e t w e e n   t h e   l o w e r   end  of  t h e   f r i c t i o n   r i n g   (21)   a n d  

t h e   o u t e r   p e r i p h e r y   of  t h e   r o t o r   (25)   b e i n g   c l o s e d ,  

and  t h e   f r i c t i o n   r i n g   (21)   h a v i n g   an  i n w a r d   f l a n g e  

(28 ,   2 8 ' ,   28" )   of  s p e c i f i e d   w i d t h   at   i t s   u p p e r   e n d .  

2.  A p p a r a t u s   as  d e f i n e d   in   c l a i m   1  w h e r e i n   t h e  

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

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

t h e   d i a m e t e r   of  t h e   r o t o r .  

3.  A p p a r a t u s   as  d e f i n e d   in   c l a i m   1  w h e r e i n   t h e  

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

s i d e   of  i t s   s i d e   p l a t e   b e l o w   t h e   u p p e r   end  f l a n g e .  

4.  A p p a r a t u s   as  d e f i n e d   in   c l a i m   1  w h e r e i n   t h e  

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

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

i t s   u p p e r   or  l o w e r   e n d .  



5.  A p p a r a t u s   as  d e f i n e d   in   c l a i m   1  w h e r e i n  

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

o u t s i d e   and  a d j a c e n t   t h e   d i s t r i b u t o r .  

6.  A p p a r a t u s   as  d e f i n e d   in   c l a i m   1  w h e r e i n  

t h e   f r i c t i o n   r i n g   i s   f i x e d   to  t h e   i n n e r   s i d e   o f  

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

7.  A p p a r a t u s   f o r   r e g e n e r a t i n g   f o u n d r y   m o u l d i n g  

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

r e f e r e n c e   t o ,   and  as  shown  i n ,   F i g .   3  or   F i g .   3. 

as  m o d i f i e d   by  any  of   F i g s .   4,  5  or  6  of   t h e  

a c c o m p a n y i n g   d r a w i n g s .  
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