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@  Process  for  the  degassing,  refining  or  filtering  treatment  of  liquid  metals  or  alloys  and  related  apparatus. 

@  A  process  for  the  degassing,  refining  or  filtering  treat- 
ment  of  liquid  metals  or  alloys  wherein  the  metallic  liquid  is  TT1  t^n 
treated  with  a  solid  treatment  agent.  The  process  comprises  / 'rkV^  X\  \  n the  steps  consisting  of  providing  the  treatment  agent  in  the  '  ',  \V  I  ^  @  ^  i  ^  
form  of  solid  granules  (10)  in  a  closed  container  (1)  having  LA  /  /  /  
two  counterposed  walls  in  the  shape  of  perforated  dia-  ',  0 x 2   L phragms  (2a,  2b),  with  holes  having  such  dimensions  as  to  $   t/  J?  <. retain  said  granules,  and  having  further  lateral  walls;  inter-   ̂
posing  said  container  in  the  pouring  channel,  at  the  base  'y 
thereof;  and  passing  said  metallic  liquid  through  said  con- 
tainer  through  said  diaphragms  to  make  contact  with  said  _  ^rC^nrXTS 
treatment  agent  in  said  container.  An  apparatus  for  per-  m y ^ / ^ ^ § 3 3 r ^ ^ S f i ^ ^ ^ ^ ^  
forming  the  process  is  also  described.  '  ' ^ - ^ t ^ ^ f ^ i > / ^ / Y / ~ ^ y ' ^ P ^ I i ^ ^  
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PROCESS  FOR  THE  DEGASSING,  REFINING  OR  FILTERING  TREATMENT 

OF  LIQUID  METALS  OR  ALLOYS  AND  RELATED  APPARATUS 

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  p r o c e s s   f o r   t h e  

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

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

f i l t e r i n g   of  s a i d   m e t a l l i c   l i q u i d s .  

 ̂ D u r i n g   t he   p r o c e s s i n g   of  m e t a l l i c   a l l o y s ,   e s p e c i a l l y   by  

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

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

v a p o r ,   in  a m o u n t s   wh ich   d e p e n d   not   o n l y   on  t h e   t y p e   of  a l l o y  

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

1^  d e g r e e   of  h u m i d i t y   in  t h e   a i r .  

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

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

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

e n s u e d ,   in  c a s t   i r o n   m e t a l l u r g y ,   to  add ,   b e f o r e   d i e - c a s t i n g  

15  or  in  t he   d i e   i t s e l f ,   s i l i c o n - b a s e d   a l l o y s   wh ich   have   t h e  

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

b e i n g   known  as  " i n o c u l a t i o n " .  

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

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

20  o r d e r   to  a c h i e v e   an  i n o c u l a t i n g   e f f e c t   t h e   a l l o y   m u s t  

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

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

t h e   d i e .  

An  even   p a r t i a l   i n h o m o g e n e i t y   in  i n o c u l a t i o n   c a u s e s   a 

25  c o n s e q u e n t   p a r t i a l   i n h o m o g e n e i t y   in  t he   c a s t   p i e c e   and  t h e  

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

b l o w h o l e s   e t c .   due  to  t h e   p r e s e n c e   of  g a s .  

T h u s ,   t h e   i n o c u l a t i o n   p r o c e s s   d e p e n d s   p a r t l y   on  t h e  
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c o m p o s i t i o n   or  on  t he   t y p e   of  a l l o y   e m p l o y e d ,   and  p a r t l y   on  

t he   m a n n e r   in  wh ich   t h e   a d d i t i o n   of  t h e   i n o c u l a t i n g   a l l o y   i s  

p e r f o r m e d   . 

V a r i o u s   i n o c u l a t i o n   s y s t e m s   a r e   c u r r e n t l y   in  u s e ,   b u t  

none  e n s u r e s   t h e   h o m o g e n e i t y   r e q u i r e d   by  t h e   p r o c e s s ;   i n  

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

c a s t i n g ,   a  r a p i d   e v a n e s c e n c e   o c c u r s ;   i f   a l l o y   powder   i s  

s p r a y e d   on  t h e   f l o w   of  c a s t   m e t a l ,   t he   powder   p a r t i a l l y  

o x i d i z e s .  

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

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

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

For  t h i s   p u r p o s e   t h e   a l l o y   is  used   in  g r a i n s   a r r a n g e d  

in  a d a p t e d   s e a t s   p r o v i d e d   i n s i d e   t he   d i e   or  m o u l d ,   or  in  a 

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

of  a  t r u n c a t e d   c o n e ,   a r r a n g e d   in  t he   dome  at   t he   ba se   of  t h e  

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

The  use  of  g r a i n s ,   b e s i d e s   a f f e c t i n g   n e g a t i v e l y   t h e  

c a s t i n g / s p r a y   y i e l d   due  to  t h e   v o l u m e   r e q u i r e d   by  t h e   s e a t ,  

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

u n d e s i r a b l e   i n c l u s i o n   c o n d i t i o n s .  

A l l o y s   in  t h e   s h a p e   of  a  t r u n c a t e d   c o n e ,   i n s t e a d ,   do  

not   s t a r t   d i s s o l v i n g   upon  c o n t a c t   w i t h   t he   f i r s t   p a r t   of  t h e  

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

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

i n o c u l a t i o n   a l l o y   w h i c h   r e q u i r e s   some  t i m e   to  r e a c h   m e l t i n g  

p o i n t .  

If  t he   t r u n c a t e d - c o n e   i n s e r t   is  f u r t h e r m o r e   p r o v i d e d   on 

the   s u r f a c e   w i t h   an  even  p a r t i a l   o x i d a t i o n   s t a t e   ( t h i s   b e i n g  

a  c o n s t a n t   i n t r i n s i c   a s p e c t   of  t he   m a n u f a c t u r i n g   p r o c e s s   o f  
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any  a l l o y   wh ich   has  to  be  o b t a i n e d   in  a  d e f i n e d   g e o m e t r i c  

s h a p e ) ,   t he   i n s t a n t   at  wh ich   t he   i n o c u l a n t   s t a r t s   to  m e l t   i s  

d e l a y e d   f u r t h e r ,   and  t he   f i r s t   p a r t   of  c a s t   i r o n   to  b e  

p o u r e d   w i l l   c o n s e q u e n t l y   not   be  i n o c u l a t e d .  

5  The  main  aim  of  t he   p r e s e n t   i n v e n t i o n   is  to  e l i m i n a t e  

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

i n o c u l a t i o n ,   by  p r o v i d i n g   a  p r o c e s s   wh ich   a l l o w s   to  o b t a i n  

c a s t   p a r t s   wh ich   a re   f r e e   f rom  gas  i n c l u s i o n s   or  f r o m  

d e g a s s i n g   a l l o y ,   and ,   t h a t   i s ,   f r e e   f rom  d e f e c t s .  

10  S t i l l   a n o t h e r   o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   is  t o  

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

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

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

s a m p l e   r e f i n i n g   t r e a t m e n t s   f o r   n o n - f e r r o u s   a l l o y s   or  o f  

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

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

of  the   f i n i s h e d   p r o d u c t .  

A  f u r t h e r   o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   is  to  p r o v i d e  

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

20  and  e c o n o m i c   m a n n e r .  

F i n a l l y ,   a  f u r t h e r   o b j e c t   of  the   i n v e n t i o n   is  t o  

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

Th i s   a im,   t h e s e   o b j e c t s   and  o t h e r s   wh ich   w i l l   b e c o m e  

25  a p p a r e n t   h e r e i n a f t e r   a re   a c h i e v e d   by  a  p r o c e s s   f o r   t h e  

d e g a s s i n g ,   r e f i n i n g   or  f i l t e r i n g   t r e a t m e n t   of  m e t a l s   o r  

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

m e t a l   or  a l l o y ,   t he   same  is  t r e a t e d   w i t h   a  s o l i d   t r e a t m e n t  

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

30  p r o v i d i n g   t h e   t r e a t m e n t   a g e n t   in  t h e   form  of  s o l i d   g r a n u l e s  
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in  a  c l o s e d   c o n t a i n e r   h a v i n g   two  c o u n t e r p o s e d   w a l l s   in  t h e  

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

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

l a t e r a l   w a l l s ;   i n t e r p o s i n g   s a i d   c o n t a i n e r   in  t he   pa th   of  t h e  

5  m e t a l l i c   l i q u i d   in  t he   p o u r i n g   c h a n n e l   w h e r e i n   i t   is  p o u r e d ;  

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

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

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

In  one  of  i t s   f u r t h e r   a s p e c t s ,   t h e   p r e s e n t   i n v e n t i o n  

10  r e l a t e s   to  an  a u x i l i a r y   a p p a r a t u s   f o r   d e v i c e s   f o r   f o r m i n g   by  

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

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

t r e a t m e n t   a g e n t ,   and  b e i n g   c h a r a c t e r i z e d   in  t h a t   i t  

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

15  in  t h e   s h a p e   of  p e r f o r a t e d   d i a p h r a g m s   and  f u r t h e r   l a t e r a l  

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

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

t he   d i a p h r a g m s   b e i n g   such  as  to  a l l o w   the   p a s s a g e   of  t h e  

l i q u i d   m e t a l   bu t   not   to  a l l o w   s a i d   g r a n u l e s   to  l e a v e   s a i d  
2 0  

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

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

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

a r e   c a s t   and  s u b s e q u e n t l y   s o l i d i f i e d .  

The  i n v e n t i o n   w i l l   become  a p p a r e n t   from  t h e   f o l l o w i n g  

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

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

F i g u r e   1  is  a  v e r t i c a l   c r o s s   s e c t i o n   view  of  t he   c l o s e d  

c o n t a i n e r   wh ich   p r o v i d e s   t he   a p p a r a t u 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 ;  
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F i g u r e s   2  and  3  i l l u s t r a t e   t h e   p e r f o r a t e d   d i a p h r a g m s ,  

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

f  i  gure   1  ; 

F i g u r e   4  is  a  view  of  a  p o s s i b l e   a r r a n g e m e n t   of  t h e  

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

F i g u r e   5  is  a  view  of  t he   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 ,   a d a p t e d   f o r   use  w i t h   a  d e v i c e   f o r   c a s t i n g   i n t o  

v e r t i c a l   m o u l d s .  

The  p r o c e s s   a c c o r d i n g   to  t he   i n v e n t i o n   is  p r o v i d e d   by  

10  i n s e r t i n g ,   d i r e c t l y   i n t o   t he   c a s t i n g   c h a n n e l ,   a  c o n t a i n e r   1 ,  

f o r   e x a m p l e   c y l i n d r i c a l   ( f i g u r e   1)  and  c l o s e d   at  t h e   t w o  

b a s e s   by  d i a p h r a g m s   2a  and  2b  ( f i g s .   2  and  3 ) .  

The  d i a p h r a g m s   a re   p r o v i d e d   w i t h   h o l e s   3  t h e   d i a m e t e r  

w h e r e o f   is  c a l c u l a t e d ,   f o r   t h e   u p p e r   one  2b,  t h a t   is  to  s a y  

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

m e t a l l i c   l i q u i d ,   so  as  to  p r e v e n t   t h e   o u t f l o w   of  t h e  

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

s i l i c o n   a l l o y   used   in  i n o c u l a t i o n ,   due  to  t h e i r   l e s s e r  

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

20  For  t he   l o w e r   d i a p h r a g m   2a,   t h a t   is  to  say  f o r   t he   o n e  

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

t he   i d e a l   f l o w   r a t e   f o r   t he   f i l l i n g   of  t h e   mould   in  a 

s p e c i f i c   amoun t   of  t i m e .  

The  p a s s a g e   s e c t i o n   of  t he   l o w e r   f i l t e r   is  p r e f e r a b l y  
^   s m a l l e r   t h a n   t he   u p p e r   one  so  as  to  c r e a t e   a  c o n d i t i o n   o f  

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

The  c o n t a i n e r   of  t he   g r a n u l e s   of  t r e a t m e n t   a g e n t   can  b e  

r e m o v a b l y   i n s e r t e d   in  t he   p o u r i n g   c h a n n e l   4,  w h e r e   i t s  

s u p p o r t i n g   s e a t   ( f i g .   4)  is  p r e f e r a b l y   p r o v i d e d   at   t h e   b a s e  
^°  of  s a i d   c h a n n e l   at   t he   c o n n e c t i n g   m i d p o i n t   of  t h e   mould  w i t h  
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a  s h o u l d e r   6  w i t h   a d e q u a t e   d i m e n s i o n s   on  t he   edge   of  t h e  

dome  f a c i n g   t h e   p o u r i n g   b a s i n   5 .  

T h i s   s y s t e m ,   i n d i c a t e d   by  way  of  n o n - l i m i t a t i v e  

e x a m p l e ,   a l l o w s   to  i n s e r t   t he   c y l i n d r i c a l   c o n t a i n e r   1  e a s i l y  

b o t h   m a n u a l l y   and  w i t h   a u t o m a t i c   d e v i c e s ,   even  in  t he   c a s e  

of  h o r i z o n t a l   c a s t i n g s .  

In  t he   c a s e   of  c a s t i n g   i n t o   v e r t i c a l   m o u l d s   ( F i g .   5 ) ,  

t h e   s e a t   of  t he   c y l i n d r i c a l   c o n t a i n e r   is  p r o v i d e d   be low  t h e  

p o u r i n g   t r a y   6  a l o n g   t he   main  f e e d   c h a n n e l   7  and  in  t h i s  

c a s e   t h e   s u p p o r t   of  t h e   c o n t a i n e r   has  a  v o l u m e   e q u a l   to  t h e  

u n i t   of  t h e   v o l u m e   of  s a i d   c o n t a i n e r   f o r   each   p o u r .   C u r r e n t  

a u t o m a t i c   d e v i c e s   can  be  used   f o r   t h e   a c c o m m o d a t i o n ,   and  a 

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

to  e n s u r e   s t a b i l i t y   b e f o r e   t he   j o i n i n g   of  t he   two  v e r t i c a l  

p a r t s   8a  and  8b  of  t he   mould  8 .  

The  c o n t a i n e r   a c c o r d i n g   to  t he   i n v e n t i o n ,   as  d e s c r i b e d  

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

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

c o n t a i n e d   in  t he   m e t a l l i c   f l o w   when  t h e   same  is  i n t r o d u c e d  

i n t o   a  m o u l d ,   as  w e l l   as  of  t he   a b s o r p t i o n   of  e x t e r n a l   a n d  

i n t e r n a l   a i r ,   and  of  h u m i d i t y   i n s i d e   t he   m o u l d .  

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

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

i n t r o d u c e d   i n t o   t he   mould   is  in  d e p r e s s i o n   w h i l e   i t   f a l l s ,  

f r e e l y   so  t h a t   i t   t e n d s   to  r e t a i n   and  a s p i r a t e   g a s e s ,  

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

c o m p o u n d s   in  t h e   d i e   d u r i n g   s o l i d i f i c a t i o n .   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 ,   i n s t e a d ,   due  to  t he   d i f f e r e n c e   b e t w e e n  

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

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



-  7  -  0  2 4 9   8 9 7  

f a c i l i t a t e s   t he   r e l e a s e   of  t he   d i s s o l v e d   g a s e s .  

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

e x p e l l e d   by  t he   l i q u i d   m e t a l ,   t h e   u p p e r   d i a p h r a g m   2b  i s  

p r o v i d e d ,   on  i t s   p e r i p h e r a l   r e g i o n s ,   w i t h   g r o o v e s   9  w h i c h  

 ̂ a re   not   a f f e c t e d   by  the   f l o w .   The  g a s e s ,   w h i c h   t e n d   t o  

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

d i e .  

The  p o s s i b i l i t y   to  o p e r a t e   s i m i l a r l y   on  t h e   l o w e r  

d i a p h r a g m   2a  or  on  t he   w a l l s   of  t he   c y l i n d e r ,   t h a t   is  t o  

10  s a y ,   to  p r o v i d e   g r o o v e s   a l s o   on  t he   l o w e r   d i a p h r a g m   or  t o  

p r o v i d e   on  t h e   l a t e r a l   w a l l s   of  t h e   c o n t a i n e r   1  b o t h  

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

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

a d v a n t a g e o u s l y   p r o v i d e d .  

15  The  p r e s e n t   i n v e n t i o n   a l s o   e x t e n d s   b o t h   to  o t h e r  

p o s s i b l e   f o r m s   of  t he   c o n t a i n e r ,   be  t h e y   in  t h e   s h a p e   of  a 

t r u n c a t e d   c o n e ,   s q u a r e ,   and  by  e x t e n s i o n   to  any  g e o m e t r i c a l  

form  a d a p t e d   to  be  a c c o m m o d a t e d   in  t h e   p o u r i n g   c h a n n e l   or  i n  

a n o t h e r   p a r t   of  t he   d i e ,   and  to  t he   m a t e r i a l   w h e r e o f   t h e  

20  d i a p h r a g m s   and  t he   l a t e r a l   w a l l   a re   m a d e .  

The  d i a p h r a g m s   can  be  c e r a m i c   or  of  any  o t h e r   n a t u r a l  

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

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

t h e r e o f   . 

25  The  w a l l s   of  t h e   c o n t a i n e r   1  can  be  of  c e r a m i c ,  

c a r d b o a r d   or  any  o t h e r   n a t u r a l   or  a r t i f i c i a l   p r o d u c t   c a p a b l e  

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

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

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

30  l i q u i d   m e t a l   i n t r o d u c e d   to  f i l l   t h e   l a t t e r .  
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In  o r d e r   to  a c h i e v e   an  i n o c u l a t i o n   t r e a t m e n t   i n s i d e   t h e  

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

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

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

5  o x i d a t i o n ,   q u a n t i t a t i v e l y   c a l c u l a t e d   a c c o r d i n g   to  t he   v o l u m e  

of  t h e   c o n t a i n e r   and  so  as  to  o f f e r   a  wide  s u r f a c e   o f  

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

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

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

1°  to  f i l l   t he   mould   or  d i e .  

The  d o u b l e   d i a p h r a g m   and  an  a d e q u a t e   g r a n u l o m e t r y   o f  

t h e   a l l o y   a v o i d   t he   p h e n o m e n o n   of  e n t r a i n m e n t   and  t h e   r i s e  

of  t h e   g r a n u l e s   in  t he   u p p e r   p a r t   of  t h e   c a s t i n g   c h a n n e l .  

The  p r o c e s s   a c c o r d i n g   to  t h e   i n v e n t i o n   can  b e  

15  a d v a n t a g e o u s l y   e m p l o y e d   in  the   m e t a l l u r g y   of  n o n - f e r r o u s  

a l l o y s   or  in  t h e   r e f i n i n g   t h e r e o f ,   r e p l a c i n g   t h e   s i l i c o n  

a l l o y s   w i t h   g r a n u l e s   or  s m a l l   b l o c k s   of  s a l t s   commonly   u s e d  

f o r   d e g a s s i n g   or  r e f i n i n g ,   such  as  h e x a c h   l o r o e t h a n e   s a l t s   o r  

p o t a s s i u m   f l u o r i d e s .  
2 0  In  t h i s   m a n n e r ,   b e s i d e s   t he   u s u a l   b e n e f i c i a l   e f f e c t   o f  

an  i n t e r v e n t i o n   a  s h o r t   t i m e   D e f o r e   s o l i d i f i c a t i o n   in  a 

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

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

h a r m f u l ,   t h r o u g h   t h e   g r o o v e s   9  p r o v i d e d   on  the   d i a p h r a g m s   2a  

25  and  2b  to  a l l o w   them  to  be  a b s o r b e d   by  t he   p o r o s i t y   of  t h e  

mould  or  d i e .  

The  c o n t a i n e r   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   c a n  

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

f o r m i n g   by  means  of  s h e l l   c a s t i n g .   Gas  c o l l e c t i o n   is  in  t h i s  

3 0  c a s e   e n s u r e d   by  a  t u b u l a r   c o n d u i t   a r r a n g e d   above   t h e  
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c o n t a i n e r   which   c o n v e y s   t he   fumes  t o w a r d s   an  a s p i r a t o r .  

The  p r o c e s s   and  the   r e l a t e d   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   can  be  a d v a n t a g e o u s l y   u sed   as  a  f i l t e r i n g   s y s t e m  

by  i n s e r t i n g ,   as  s o l i d   t r e a t m e n t   a g e n t s   10,  in  a p p r o p r i a t e  

g r a n u l o m e t r y ,   m i n e r a l   f i l t e r i n g   e l e m e n t s ,   such   a s ,   by  way  o f  

n o n - l i m i t a t i v e   e x a m p l e ,   wood  c o a l ,   s i l i c a   gel   or  w h a t e v e r   i s  

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

c h a r a c t e r i s t i c s .  

Th i s   is  p a r t i c u l a r l y   a d v a n t a g e o u s   to  e l i m i n a t e   n o n -  

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

or  of  t h e i r   m a s t e r   a l l o y .  

The  f o l l o w i n g   e x a m p l e s   a re   i n t e n d e d   to  f u r t h e r  

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

l i m i t a t i v e   e f f e c t   on  the   m a n n e r   of  i t s   a p p l i c a t i o n .  

EXA.  PLE  J_ 

A  c a s t   i r o n   f o u n d r y ,   s p e c i a l i z e d   in  t he   m a n u f a c t u r e   of  b r a k e  

drums  f o r   t r a c t o r s   h a v i n g   t he   p e c u l i a r i t y   of  b e i n g   p r o v i d e d  

w i t h   a  c o n s i d e r a b l e   v a r i a t i o n   in  t h i c k n e s s ,   s u f f e r e d   a 

r e j e c t   r a t e   of  2 0 - 3 0 % .   These   r e j e c t s   were  due  to  t h e  

p r e s e n c e ,   in  t h e   t h i c k   p o r t i o n s ,   of  d e n d r i t i c   c a v i t i e s  

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

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

p h a s e   . 

The  c o n t a i n e r   f o r   t he   t r e a t m e n t   a g e n t ,   a c c o r d i n g   to  t h e  

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

2  mm  t h i c k ,   t he   u p p e r   p a r t   w h e r e o f   was  c l o s e d   w i t h   a  c o n i c a l  

c e r a m i c   d i a p h r a g m   p r o v i d e d   w i t h   18  h o l e s   of  8-mm  d i a m e t e r .  

E i g h t   g r o o v e s   on  t he   edge   of  t he   d i a p h r a g m   e n s u r e d   t h e  

e s c a p e   of  t he   g a s e s ,   w h i l e   t h e   l o w e r   p a r t   was  c l o s e d   w i t h   a 
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c e r a m i c   d i a p h r a g m   w i t h   45  h o l e s   of  3 .5   mm  d i a m e t e r .   A  p a p e r  

bag ,   c o n t a i n i n g   30  g  of  I n - G o r   a l l o y   a t   1-10  mm  g r a n u l o m e t r y  

and  c o n s i s t i n g   of  s i l i c o n   i r o n   in  t he   p r o p o r t i o n   of  75% 

s i l i c o n   w i t h   t he   a d d i t i o n   of  a  t o t a l   of  0.5%  of  s e l e n i u m  

b r o m i n e   i o d i n e   in  i o n i c   form  by  a c t i v a t e d   c h e m i c a l  

a b s o r p t i o n ,   was  p l a c e d   i n s i d e .   For  c o m p a r i s o n ,   a 

c o r r e s p o n d i n g   number   of  b r a k e   d r u m s ,   m a n u f a c t u r e d   a c c o r d i n g  

to  t h e   f o u n d r y ' s   c o n v e n t i o n a l   p r o c e s s   of  i n o c u l a t i o n   in  t h e  

l a d l e ,   was  c a s t   u s i n g   t he   same  c a s t   i r o n   f rom  an  e l e c t r i c  

f u r n a c e   . 

The  c a s t i n g   t i m e s   f o r   t he   two  l a d l e s   were   a s s e s s e d   a t  

19"  f o r   each   c a s t   p a r t .  

The  b r a k e   drums  t r e a t e d   w i t h   i n o c u l a t i o n   by  means   o f  

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

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

t h i c k n e s s   whe re   t he   p r e c e d i n g   a n o m a l i e s   were   l o c a t e d ,   s h o w e d  

no  d e f e c t s .  

On  the   c o n t r a r y ,   t h e   b r a k e   drums  t r e a t e d   a c c o r d i n g   t o  

t he   c o n v e n t i o n a l   p r o c e s s ,   a p p r o p r i a t e l y   c r o s s   s e c t i o n e d   i n  

t h e   same  p o i n t   as  t he   f i r s t   o n e s ,   a l l   showed   more  or  l e s s  

c o n s i d e r a b l e   d e n d r i t i c   c a v i t i e s .  

EXAMPLE  2 

In  an  a l u m i n i u m   f o u n d r y   which   c a s t s   in  sand  a c c o r d i n g  

to  t h e   Pep  Set   s y s t e m ,   s t a r t i n g   p a r t l y   f rom  s c r a p   and  p a r t l y  

f rom  i n g o t s ,   d e h y d r o g e n a t   ion  is  u s u a l l y   p e r f o r m e d   by 

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

a c h i e v e d .   T h i s   use  c a u s e s   t he   e v a c u a t i o n   of  m a l o d o r o u s   g a s e s  

wh ich   a re   i r r i t a t i n g   f o r   t he   o p e r a t o r s .   The  c a s t   p a r t s   h a v e  

a  v a r i a b l e   a m o u n t   of  p o r o s i t i e s   due  to  h y d r o g e n   l e a k s ,   a n d  
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t h i s   d e f e c t   l e a d s   to  r e j e c t s .  

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

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

a  h e x a c h   l o r o e t h a n e   cube  was  p l a c e d .   D u r i n g   the   c a s t i n g ,   no  

5  p r e s e n c e   of  m a l o d o r o u s   and  i r r i t a t i n g   g a s e s   was  d e t e c t e d ,  

t h i s   b e i n g   an  i n d i c a t i o n   t h a t   t he   sand  of  t h e   mould   h a d  

c o l l e c t e d   and  r e t a i n e d   t hem;   m o r e o v e r ,   a l l   t he   p a r t s   c a s t  

a p p e a r e d   to  be  f r e e   from  p o r o s i t i e s .  

EXAMPLE  3 

10  It  is  known  t h a t   c a s t i n g   i n g o t s   or  m a s t e r   a l l o y s   o f  

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

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

which   c a n n o t   be  e l i m i n a t e d   in  t he   c o u r s e   of  t he   s u b s e q u e n t  

s m e l t i n g s   wh ich   a re   p e r f o r m e d   to  o b t a i n   t he   f l a s k   c a s t i n g   o r  

15  s h e l l   c a s t i n g   of  p a r t s .  

Th i s   d i s a d v a n t a g e   is  e l i m i n a t e d   by  a r r a n g i n g ,   in  t h e  

f l a s k   or  s h e l l   wh ich   is  to  r e c e i v e   t he   a l u m i n u m   c a s t i n g ,   t h e  

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

h e x a c h l o r o e t h a n e   ,  an  a p p r o p r i a t e   a m o u n t   of  OXY  g r a i n s  

20  e s s e n t i a l l y   c o n t a i n i n g   s i l i c a   g e l .  

These   a re   a b l e   to  a b s o r b   t he   a l u m i n a   s p r a y ,   f r e e i n g   t h e  

c a s t   p a r t s   f rom  t he   p r e s e n c e   of  h a r d   p o i n t s   due ,   i n d e e d ,   t o  

A 1 2 0 3 .  
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CLAIMS 

1  1.  P r o c e s s   f o r   t he   d e g a s s i n g ,   r e f i n i n g   or  f i l t e r i n g  

2  t r e a t m e n t   of  m e t a l s   and  a l l o y s ,   w h e r e i n ,   d u r i n g   the   c a s t i n g  

3  in  a  d ie   of  a  s a i d   m e t a l   or  a l l o y   in  t h e   l i q u i d   s t a t e ,   t h e  

4  same  is  t r e a t e d   w i t h   a  s o l i d   t r e a t m e n t   a g e n t ,   c h a r a c t e r i z e d  

5  in  t h a t   i t   c o m p r i s e s   t he   s t e p s   of  p r o v i d i n g   t h e   t r e a t m e n t  

6  a g e n t   in  t h e   form  of  s o l i d   g r a n u l e s   (10)   in  a  c l o s e d  

7  c o n t a i n e r   (1)  h a v i n g   two  c o u n t e r p o s e d   w a l l s   in  t he   s h a p e   o f  

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

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

10  l a t e r a l   w a l l s ;   i n t e r p o s i n g   s a i d   c o n t a i n e r   (1)  in  t he   p a t h   o f  

11  t h e   m e t a l l i c   l i q u i d   in  t he   p o u r i n g   c h a n n e l   (4)  w h e r e i n   i t   i s  

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

13  c o n t a i n e r   (1)  t h r o u g h   s a i d   d i a p h r a g m s   ( 2 a ,   2b)  to  m a k e  

14  c o n t a c t   w i t h   s a i d   t r e a t m e n t   a g e n t   (10)   in  s a i d   c o n t a i n e r  

15  ( 1 ) .  

1  2.  P r o c e s s   f o r   t h e   d e g a s s i n g   or  i n o c u l a t i o n   of  c a s t  

2  i r o n   or  s t e e l   by  i n o c u l a t i o n   in  s a i d   m e t a l s   in  t h e   l i q u i d  

 ̂ s t a t e   of  a  s i l i c o n   a l l o y   a d a p t e d   to  r e a c t   w i t h   t h e   g a s e s  
4  c o n t a i n e d   in  s a i d   m e t a l l i c   l i q u i d s ,   c h a r a c t e r i z e d   in  t h a t   i t  
5  

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

6  a l l o y   in  t h e   fo rm  of  s o l i d   g r a n u l e s   (10)   in  a  c l o s e d  

7  c o n t a i n e r   (1)  h a v i n g   two  c o u n t e r p o s e d   w a l l s   in  t he   s h a p e   o f  

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

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

1°  l a t e r a l   w a l l s ;   i n t e r p o s i n g   s a i d   c o n t a i n e r   in  t h e   p a t h   o f  

11  s a i d   m e t a l l i c   l i q u i d s   in  t h e   p o u r i n g   c h a n n e l   (4)  w h e r e i n  

12  t h e y   a re   c a s t ;   and  p a s s i n g   s a i d   m e t a l l i c   l i q u i d s   t h r o u g h  

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

14  s a i d   s i l i c o n   a l l o y   c o n t a i n e d   t h e r e i n .  
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3.  P r o c e s s   f o r   t he   d e g a s s i n g   or  r e f i n i n g   of  n o n - f e r r o u s  

a l l o y s   by  means  of  t h e i r   t r e a t m e n t   in  t he   l i q u i d   s t a t e   w i t h  

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

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

s a l t s   in  t he   form  of  s o l i d   g r a n u l e s   (10)   in  a  c l o s e d  

c o n t a i n e r   (1)  h a v i n g   two  c o u n t e r p o s e d   w a l l s   in  t he   s h a p e   o f  

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

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

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

m e t a l l i c   l i q u i d   in  t he   p o u r i n g   c h a n n e l   (4)  w h e r e i n   i t   i s  

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

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

s a l t s   in  s a i d   c o n t a i n e r .  

4.  P r o c e s s   f o r   t he   r e f i n i n g   of  p u r e   m e t a l s   or  of  t h e i r  

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

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

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

f i l t e r i n g   e l e m e n t s   in  t he   form  of  s o l i d   g r a n u l e s   (10)   in  a 

c l o s e d   c o n t a i n e r   (1)  h a v i n g   two  c o u n t e r p o s e d   w a l l s   in  t h e  

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

such  d i m e n s i o n s   as  to  r e t a i n   s a i d   g r a n u l e s ,   and  h a v i n g  

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

p a t h   of  t he   m e t a l l i c   l i q u i d   in  t h e   p o u r i n g   c h a n n e l   ( 4 )  

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

s a i d   c o n t a i n e r   by  means  of  s a i d   d i a p h r a g m s   to  make  c o n t a c t  

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

5.  P r o c e s s   a c c o r d i n g   to  any  one  of  t h e   p r e c e d i n g  

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

f i r s t   s a i d   p e r f o r a t e d   d i a p h r a g m   ( 2 b ) ,   a r r a n g e d   u p s t r e a m   w i t h  

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

6  t h e   t o t a l   c r o s s   s e c t i o n   of  t h e   h o l e s   of  s a i d   s e c o n d  

7  d i a p h r a g m   (2a )   a r r a n g e d   d o w n s t r e a m   to  c r e a t e   an  o v e r p r e s s u r e  

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

1  6.  P r o c e s s   a c c o r d i n g   to  any  one  of  t h e   p r e c e d i n g  

2  c l a i m s ,   w h e r e i n   s a i d   c l o s e d   c o n t a i n e r   c o m p r i s e s ,   on  at  l e a s t  

3  one  of  s a i d   d i a p h r a g m s ,   g r o o v e s   (9)  f o r   t h e   e x p u l s i o n   of  t h e  

4  g a s e s   d e v e l o p e d   by  s a i d   m e t a l l i c   l i q u i d ,   a r r a n g e d   on  a 

5  p e r i p h e r a l   a r e a   of  t he   d i a p h r a g m   not   a f f e c t e d   by  s a i d   f l o w .  

1  7.  P r o c e s s   a c c o r d i n g   to  c l a i m   6,  w h e r e i n   s a i d   c l o s e d  

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

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

1  8.  P r o c e s s   a c c o r d i n g   to  any  one  of  t h e   p r e c e d i n g  

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

3  c o n t a i n e r   a re   in  r e f r a c t o r y   m a t e r i a l .  

1  9.  A u x i l i a r y   d e v i c e   f o r   a p p a r a t u s   f o r   f o r m i n g   by  

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

3  f o r   the   t r e a t m e n t   of  s a i d   m e t a l s   in  t he   l i q u i d   s t a t e   w i th   a 

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

5  c l o s e d   c o n t a i n e r   (1)  h a v i n g   two  c o u n t e r p o s e d   w a l l s   in  t h e  

6  s h a p e   of  p e r f o r a t e d   d i a p h r a g m s   ( 2 a ,   2 b ) ,   and  f u r t h e r   l a t e r a l  

7  w a l l s ;   s a i d   c o n t a i n e r   b e i n g   a d a p t e d   to  c o n t a i n   s a i d  

8  t r e a t m e n t   a g e n t   in  t h e   form  of  s o l i d   g r a n u l e s   ( 1 0 ) ,   t h e  

9  h o l e s   of  t he   d i a p h r a g m s   b e i n g   such  as  to  a l l o w   the   f l o w   o f  

10  t h e   m e t a l s   in  t he   l i q u i d   s t a t e   bu t   no t   t h e   r e l e a s e   of  s a i d  

11  g r a n u l e s   f rom  s a i d   c o n t a i n e r ,   s a i d   a u x i l i a r y   d e v i c e   b e i n g  

12  r e m o v a b l y   a r r a n g e a b l e   in  a  s a i d   a p p a r a t u s   f o r   f o r m i n g   by  

13  c a s t i n g   in  s a i d   p o u r i n g   c h a n n e l   (4)  of  s a i d   a p p a r a t u s .  
1  10.  D e v i c e   a c c o r d i n g   to  c l a i m   9,  w h e r e i n   t h e   h o l e s   o f  

2  t h e   d i a p h r a g m   (2b)   a r r a n g e d   in  use  u p s t r e a m   w i t h   r e s p e c t   t o  
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3  t he   d i r e c t i o n   of  f low  of  s a i d   m e t a l s   in  t he   l i q u i d   s t a t e  

4  have  a  t o t a l   c r o s s   s e c t i o n   wh ich   is  g r e a t e r   t h a n   t he   c r o s s  

5  s e c t i o n   of  t he   h o l e s   of  t he   d i a p h r a g m   (2a )   a r r a n g e d  
 ̂ d o w n s t r e a m .  

1  11.  D e v i c e   a c c o r d i n g   to  c l a i m   9,  w h e r e i n   at  l e a s t   o n e  

2  of  s a i d   p e r f o r a t e d   d i a p h r a g m s   c o m p r i s e s   g r o o v e s   (9)  f o r   t h e  

3  r e l e a s e   of  gas  a r r a n g e d   on  a  p e r i p h e r a l   r e g i o n   of  t h e  

4  d i a p h r a g m   which   in  use  is  not   a f f e c t e d   by  the   f l ow  of  t h e  

5  m e t a l s   in  the   l i q u i d   s t a t e .  

1  12.  D e v i c e   a c c o r d i n g   to  c l a i m   9,  w h e r e i n   at  l e a s t   s a i d  

2  d i a p h r a g m s   are   made  of  r e f r a c t o r y   m a t e r i a l .  

1  13.  D e v i c e   a c c o r d i n g   to  c l a i m   9,  w h e r e i n   s a i d   c l o s e d  

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

3  of  s a i d   p e r f o r a t e d   d i a p h r a g m s   in  c e r a m i c   m a t e r i a l   and  t h e  

4  l a t e r a l   w a l l s   made  of  c a r d b o a r d .  
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