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(54)  Die-casting  apparatus  for  die-casting  non  ferrous  alloys,  in  particular  brass,  with  a  low  pressure  process. 
  Die-casting  apparatus  has  two  pairs  of  die-carrier  heads 
(1,  2)  which  can  be  turned  through  180°  about  a  central 
vertical  axis  (3)  in  such  a  way  as  to  be  able  to  face  either  a 
furnace  (4)  or  an  operator  (5). 

Each  die-carrier  head  (1,  2)  is  controllable  independently 
of  the  other  in  such  a  way  as  to  be  able  to  perform  the 
operations  of: 

-  graphiting  of  each  die  half; 
-  inclination  of  the  die-carrier  heads  (1,  2)  for  the  introduc- 

tion  of  mould  cores; 
-  rotation  of  the  said  heads  (1,  2)  for  cleaning  of  the  dies; 
-  closure  of  the  dies  with  adjustable  damping; 
-  rotation  and  coupling  of  the  dies  to  the  casting  nozzle  of 

the  furnace; 
-  automatic  ejection  of  castings  directly  onto  a  receptable 

provided  with  suitable  conveyors. 





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  t w o - s t a t i o n   d i e -  

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

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

p r o c e s s .  

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

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

m o u l d s ,   s o m e t i m e s   c a l l e d   " s h e l l s "   b u t   more   u s u a l l y  

" d i e s " .  

I t   i s   l i k e w i s e   known  t h a t  c a s t i n g   u n d e r   p r e s s u r e   o r  

" p r e s s u r e   d i e - c a s t i n g " ,   i s   a  p a r t i c u l a r   c a s e   of  d i e -  

c a s t i n g .   W i t h   t h i s   s y s t e m ,   w h i c h   i s   a d v a n t a g e o u s l y   u s e d  

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

p r e s s u r e .   The  s e q u e n c e s   of   o p e r a t i o n s   in   s u c h   a  p r o c e s s  
c o m p r i s e :   c l o s u r e   of   t h e   m o u l d   ( a f t e r   t h e   m o u l d   c o r e s  
h a v e   b e e n   p o s i t i o n e d   t h e r e i n ,   i f   m o u l d   c o r e s   a r e   u s e d ) ;  

c o u p l i n g   of  t h e   m o u l d   to   t h e   n o z z l e   and  f o r c e d   f i l l i n g  
of   t h e   m o u l d ;   s o l i d i f i c a t i o n   of  t h e   m e l t   and  s e p a r a t i o n  
of   t h e   mou ld   f rom  t h e   n o z z l e ;   o p e n i n g   of  t h e   m o u l d   a n d  

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

mou ld   r e a d y   f o r   t h e   n e x t   c y c l e   of  o p e r a t i o n s .  



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

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

p u r p o s e   of  a l l o w i n g   an  a d e q u a t e   m o v e m e n t   of  t h e   d i e -  

c a r r y i n g   h e a d s ,   i n   s u c h   a  way  as  to   f a c i l i t a t e   t h e  

n e c e s s a r y   o p e r a t i o n s   w h i c h   h a v e   to  be  p e r f o r m e d   by  t h e  

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

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

d i e - c a r r y i n g   h e a d s   w h i c h   a r e   made  to   r o t a t e   a b o u t   a  c e n -  

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

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

w i t h   t h e   c a s t i n g   c h a m b e r ,   and  in   f r o n t   of  t h e   g r a p h i t i n g  

v e s s e l .  

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

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

o p e r a t o r   on  t h e   m o u l d   a n d ,   t h e r e f o r e ,   b e t w e e n   two  s u b -  

s e q u e n t   c a s t i n g s .   T h i s   m e a n s   t h a t   a  f u l l   e x p l o i t a t i o n  

of   t h e   c a p a b i l i t y   of  t h e   f u r n a c e   c a n n o t   be  a c h i e v e d ,  

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

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

f i n i s h e d   c a s t i n g s .  

The  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   i s   to  e l i m i n a t e   t h e  

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

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

a l l o w s   a  b e t t e r   and  f u l l e r   e x p l o i t a t i o n   of  t h e   o p e r a t i n g  

c a p a c i t y   of   a  f u r n a c e   to   be  o b t a i n e d .  

An  a d v a n t a g e   of   a p p a r a t u s   a c c o r d i n g   to  the   i n v e n t i o n   i s  

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



p i e c e s   to  be  o b t a i n e d   w i t h   an  a u t o m a t i c   b r a s s   d i e - c a s t i n g  

p r o c e s s .  

A n o t h e r   a d v a n t a g e   of  t h e   p r e s e n t   i n v e n t i o n   i s   t h a t   i t  

p r o v i d e s   a  s y s t e m   of  a u t o m a t i c   d i e - c a s t i n g   of  b r a s s   w h i c h  

i s   made  in   s u c h   a  way  t h a t   i t   d o e s   n o t   r e q u i r e   t he   p r o ~  
v i s i o n   of   a  f o u n d a t i o n   to  p u t   i t   i n   o p e r 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   a p p a r a t u s   f o r   t h e  

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

t h a t   i t   i n c l u d e s   two  p a i r s   of  d i e - c a r r i e r   h e a d s   w h i c h  

can   be  t u r n e d   t h r o u g h   180°   a b o u t   a  c e n t r a l   v e r t i c a l  

a x i s   in   s u c h   a  way  as  to  be  p o s i t i o n e d   e i t h e r   in  f r o n t  

of   a  f u r n a c e   or  i n   f r o n t   of  an  o p e r a t o r ,   e a c h   d i e - c a r r i e r  

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

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

o r t h o g o n a l   a x e s .  

One  e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n   w i l l   now  be  m o r e  

p a r t i c u l a r l y   d e s c r i b e d ,   by  way  o f   e x a m p l e ,   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 ,   i n   w h i c h :  

F i g u r e   1  i s   a  s c h e m a t i c   p l a n   v i e w   of  t h e   a p p a r a t u s ;  

F i g u r e   2  i s   a  p a r t i a l   p e r s p e c t i v e   v i e w   of  t he   a p p a r a -  
t u s   i l l u s t r a t e d   in   F i g u r e   1;  a n d  

F i g u r e   3  i s   a  p e r s p e c t i v e   v i e w ,   i n   an  i n c l i n e d   p o s i -  

t i o n ,   of  one  of   t h e   p a i r s   of  d i e - c a r r i e r   h e a d s   of  t h e  

a p p a r a t u s   of  F i g u r e s   1  and  2 .  



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

i n c l u d e s   two  d i e - c a r r i e r   h e a d s   1  and  2,  w h i c h   a r e   m o u n t e d  

on  a  common  s u p p o r t   c a p a b l e   of   r o t a t i o n   t h r o u g h   1 8 0 °  

a b o u t   a  c e n t r a l   v e r t i c a l   a x i s   3,  i n   s u c h   a  way  t h a t   t h e  

h e a d s   1  and  2  can   be  c a r r i e d   e i t h e r   to  a  p o s i t i o n   i n  

f r o n t   o f   a  f u r n a c e   or  to   a  p o s i t i o n   in   f r o n t   of   a n  

o p e r a t o r   5.  In  p a r t i c u l a r ,   e a c h   d i e - c a r r i e r   6  i s   m o u n t e d  

r o t a t a b l y   on  a  s u p p o r t   s t r u c t u r e   7  and  e a c h   s u p p o r t  

s t r u c t u r e  7   i s   s l i d a b l y   m o u n t e d   on  a  bed   8.  Two  f l u i d  

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

s u p p o r t   s t r u c t u r e s   7  s l i d a b l y   on  t h e   bed  8  i n   a  d i r e c t i o n  

t r a n s v e r s e   t h e   l e n g t h   of   a  l i n e   j o i n i n g   t h e   two  s e t s   o f  

d i e - c a r r i e r s   h e a d s   1,  2  and  p a s s i n g   t h r o u g h   t h e   c o m m o n  

c e n t r a l   v e r t i c a l   a x i s   3.  E a c h   bed  8,  i n   t u r n ,   c a n   b e  

i n c l i n e d   by  t h e   a c t i o n   of   an  a p p r o p r i a t e   a c t u a t o r   1 0 .  

A  g r a p h i t i n g   v e s s e l   11  i s   a r r a n g e d   at   t h e   o p e r a t o r ' s  

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

h e a t i n g   and  c o o l i n g   s y s t e m .  

E a c h   bed   i s   m o u n t e d   by  m e a n s   o f  b r a c k e t   e l e m e n t s   13  s o  

as  to   be  t u r n a b l e   a b o u t   an  a x i s   12  and  c an   be  t u r n e d  

a b o u t   t h i s   a x i s   by  t h e   a c t i o n   of  a  d o u b l e   a c t i n g   f l u i d  

p r e s s u r e   a c t u a t o r   14  ( s e e   F i g u r e   3 ) .  

By  m e a n s   of   t h e s e   a r r a n g e m e n t s ,   i n   p r a c t i c e ,   e a c h   d i e -  

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

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

h a l f ;  



-  i n c l i n a t i o n   of  t h e   bed   to  a l l o w   m o u l d   c o r e s   t o   b e  

f i t t e d   in   p o s i t i o n ;  

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

t h e   m o u l d   to   t a k e   p l a c e ;  

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

m e a n s   of  s u i t a b l e   d a m p e r   d e v i c e   15  ( s e e   F i g u r e   1 ) ;  

-  t u r n i n g   a b o u t   t h e   common  c e n t r a l   v e r t i c a l   a x i s   3 

and  c o u p l i n g   of  a  m o u l d   to   t h e   c a s t i n g   n o z z l e   16  of   t h e  

f u r n a c e ;  

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

a  r e c e p t a c l e   17  f o r m e d   b e n e a t h   t h e   g r a p h i t i n g   v e s s e l ;  

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

v e y o r   18  a b l e   to  d i s c h a r g e   t h e   c a s t i n g s   i n t o   a  s u i t a b l e  

c o n t a i n e r   1 9 .  

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

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

t u t e d ,   e s s e n t i a l l y ,   b y :  

-  s p e c i a l   f i l t e r s   f o r   r e m o v a l   of   d u s t ,   and  f o r   d e -  

h u m i d i f y i n g   t h e   a i r ;  

-  p r e s s u r e   r e g u l a t o r s   f o r   t h e   p r e s s u r i s a t i o n   a i r ;  

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

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

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

e x c e s s   p r e s s u r e s   i n   t h e   f u r n a c e .  

I t   i s   s u i t a b l e ,   by  t h e   w a y ,   to   u n d e r l i n e   t h a t   t h e   p r e s s u r e ,  
t h e   v e l o c i t y   and  t h e   c a s t i n g   t i m e s   can   be  r e g u l a t e d   i n  

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



From  w h a t   h a s   b e e n   e x p l a i n e d   a b o v e   and  f rom  o b s e r v a t i o n  

of   t h e   v a r i o u s   F i g u r e s   of   t h e   a t t a c h e d   d r a w i n g s ,   t h e  

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

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

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

t i o n   w i l l   be  a p p a r e n t .  



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

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

d i e - c a r r i e r   h e a d s   ( 1 ,   2)  w h i c h   can   be  t u r n e d   t h r o u g h  
1800  a b o u t   a  c e n t r a l   v e r t i c a l   a x i s   ( 3 ) ,   to   be  p o s i t i o n e d  

e i t h e r   i n   f r o n t   of   a  f u r n a c e   (4)   or  i n   f r o n t   of   a n  

o p e r a t o r   ( 5 ) ,   e a c h   d i e - c a r r i e r   h e a d   ( 1 ,   2)  b e i n g   c o n t r o -  

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

t u r n i n g   m o v e m e n t   a b o u t   t h r e e   m u t u a l l y   o r t h o g o n a l   a x e s .  

2.  D i e - c a s t i n g   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 ,  

c h a r a c t e r i s e d   by  t h e   f a c t   t h a t   e a c h   d i e - c a r r i e r   ( 6 )  

i s   m o u n t e d   r o t a t a b l y   on  a  s u p p o r t   s t r u c t u r e   (7 )   a n d  

e a c h   s u p p o r t   s t r u c t u r e   ( 7 )   i s   m o u n t e d   s l i d a b l y   on  a  b e d  

(8 )   and  i s   m o v a b l e   o v e r   t h i s   l a t t e r   by  m e a n s   o f   r e s p e c t i v e  

d o u b l e   a c t i n g   f l u i d   p r e s s u r e   a c t u a t o r s   ( 9 ) ;   e a c h   b e d  

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

h o r i z o n t a l   by  t h e   a c t i o n   of   a  f u r t h e r   a c t u a t o r   ( 1 0 ) .  

3.  D i e - c a s t i n g   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  o r  

C l a i m   2,  c h a r a c t e r i s e d   by  t h e   f a c t   t h a t   a  g r a p h i t i n g  

v e s s e l   ( 1 1 )   i s   l o c a t e d   a t   o p e r a t o r ' s   p o s i t i o n   ( 5 ) ,   t h e  

g r a p h i t i n g   v e s s e l   ( 1 1 )   b e i n g   p r o v i d e d   w i t h   an  a u t o m a t i -  

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

4.  D ie   c a s t i n g   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  o r  
C l a i m   3,  c h a r a c t e r i s e d   by  t h e   f a c t   t h a t   t h e   s a i d   bed   ( 8 )  



i s   m o u n t e d   by  b r a c k e t   e l e m e n t s   ( 1 3 )   to   a  s p i n d l e   ( 1 2 )  

and  i s   t u r n a b l e   a b o u t   t h e   a x i s   of   t h e   s p i n d l e   ( 1 2 )   b y  

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

5.  D i e - c a s t i n g   a p p a r a t u s   a c c o r d i n g   to   any  p r e c e d i n g  

C l a i m ,   c h a r a c t e r i s e d   by  t h e   f a c t   t h a t   a  d a m p e r   d e v i c e  

( 1 5 )   i s   p r o v i d e d   f o r   d a m p i n g   t h e   m o u l d   c l o s i n g   m o v e m e n t s .  

6.  D i e - c a s t i n g   a p p a r a t u s   a c c o r d i n g   to   any  p r e c e d i n g  

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

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

a  r e c e p t a b l e   ( 1 7 )   f o r m e d   b e n e a t h   t h e   g r a p h i t i n g   v e s s e l  

( 1 1 )   and  by  t h e   f a c t   t h a t   d o w n s t r e a m   of   t h i s   r e c e p t a c l e  

( 1 7 )   t h e r e   i s   l o c a t e d   a  c o n v e y o r   ( 1 8 )   a c t i n g   to   d i s c h a r g e  

t h e   c a s t i n g s   to   a  s u i t a b l e   c o n t a i n e r   ( 1 9 ) .  

1.   D i e - c a s t i n g   a p p a r a t u s   a c c o r d i n g   to   any  p r e c e d i n g  

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

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

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

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

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

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

t h e   f u r n a c e ;   a  s a f e t y   v a l v e   and  a  s a f e t y   p r e s s u r e   s w i t c h .  

8.  D i e - c a s t i n g   a p p a r a t u s   a c c o r d i n g   to   any  p r e c e d i n g  

C l a i m ,   c h a r a c t e r i s e d   by  t h e   f a c t   t h a t   t h e   p r e s s u r e ,   t h e  

v e l o c i t y   and  t h e   c a s t i n g   t i m e s   c an   be  c o n t r o l l e d   i n   a  

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