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©  A  method  for  the  production  of  mould  parts. 
(57)  The  method  wherein 

a)  a  pressure  is  injected  into  the  supply  (2)  in  the  funnel- 
shaped  inlet  (4)  for  initiating  the  filling  and  fluidization  of  the 
mould  material, 

b)  a  pressure  is  established  above  the  supply  for  insertion 
of  mould  material  through  the  inlet,  and 

c)  the  fluidization  pressure  and  the  insertion  pressure  are 
controlled  independently, 
is  achieved  by  means  of  an  apparatus  comprising  a  mould 
chamber  (8)  with  pressure  plates  (11,  12)  movable  towards 
each  other,  to  which  plates  mould  plates  (9,10)  are  fastened, 
and  in  which  the  mould  chamber  (8)  can  be  connected 
through  one  or  more  passage  apertures  (14,  18)  partly  with 
a  supply  of  mould  material  (2)  being  under  pressure,  partly 
with  a  vacuum  source  (16)  and  a  pressure  source  (17)  re- 
spectively. 
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TECHNICAL  F I E L D  

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

by  means   of  an  a u t o m a t i c   mou ld   p a r t   p r o d u c i n g   a p p a r a t u s   o f  

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

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

a r e   f a s t e n e d ,   and  in   w h i c h   t h e   mould   c h a m b e r   can   r e c e i v e  

mou ld   m a t e r i a l   t h r o u g h   a  m a i n l y   f u n n e l - s h a p e d   i n l e t   f r om  a  

s u p p l y   a b o v e   s a i d   i n l e t ,   s a i d   m a t e r i a l   s u p p l i e d   by  p r e s -  

s u r e .  

BACKGROUND  ART 

When  u s i n g   t he   known  m e t h o d s   of  p r o d u c i n g   mould   p a r t s ,   i t  

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

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

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

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

P a r t i c u l a r l y   in  c a s e   of   c o m p l i c a t e d   mou ld   p a r t s   w i t h   p r o -  

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

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

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

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

t he   mould   p a r t .   When  i n t r o d u c i n g   the   mou ld   m a t e r i a l   u n d e r   a  

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

c e p t a b l y ,   and  s u f f i c i e n t   d e n s i t y   c a n n o t   be  a c h i e v e d   e v e r y -  
w h e r e   in  t h e   mould   p a r t .  



DISCLOSURE  OF  THE  INVENTION 

I t  i s   an  o b j e c t   of   t h i s   i n v e n t i o n   to   show  a  m e t h o d   of   p r o -  
d u c i n g   m o u l d   p a r t s ,   w h e r e b y , u s i n g   a  low  c y c l e   t i m e ,   m o u l d  

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

A c c o r d i n g   t o   t h e   i n v e n t i o n ,   t h i s   o b j e c t   i s   a c h i e v e d   by  a  

m e t h o d   of   t h e   k i n d   m e n t i o n e d   in  t h e   i n t r o d u c t i o n ,   w h i c h   i s  

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

a)  t h a t   a  p r e s s u r e   i s   i n j e c t e d   i n s i d e   t h e   s u p p l y   i n  

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

and   f l u i d i z a t i o n   of   t h e   m o u l d   m a t e r i a l ,  

b)  t h a t   a  p r e s s u r e   i s   e s t a b l i s h e d   a b o v e   t h e   s u p p l y  

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

a n d  

ci  t h a t   t h e   f l u i d i z a t i o n   p r e s s u r e   and  t h e   i n s e r t i o n  

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

I t   i s   p o s s i b l e   to   o b t a i n   a  low  c y c l e   t i m e   by  t h i s   c o m b i n a -  

t i o n   b e c a u s e   of   t h e   i n t r o d u c t i o n   of  t h e   p r e s s u r e   in  t h e  

f u n n e l - i n l e t   i t s e l f ,   as  t h i s   a l l o w s   o p e r a t i o n   w i t h   a  r e -  

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

d a n g e r   of   f o r m i n g   b r i d g e s   in   t h e   f u n n e l .   F l u i d i z a t i o n   o f  

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

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

t h e   c o m p o n e n t s   of   t h e   mou ld   m a t e r i a l .   The  i n d e p e n d e n t   c o n -  

t r o l   of  t h e   f l u i d i z a t i o n   p r e s s u r e   and  t h e   f i l l i n g   p r e s s u r e  
o f f e r s   t h e   p o s s i b i l i t y   of  a d j u s t i n g   t h e   d e g r e e   of   p r e s s u r e s  

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

when p r o d u c i n g   mou ld   p a r t s   of   a  g i v e n   f o r m .  

In  c a s e   of   t h e   h i t h e r t o   known  a p p a r a t u s ,   b o t h   t h e   i n s e r t i o n  

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

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

p l y   and  w i t h i n   t h e   f u n n e l - s h a p e d   i n l e t .   W h e r e a s   no  a t -  

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



of  d e p e n d e n c e   of  t h e   r e a l i z e d   v a l u e s   in  t h e   r e l e v a n t   a r e a s  

and  t h e r e f o r e ,   t h e r e   has   b e e n   no  p o s s i b i l i t y   of  m a k i n g   t h e  

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

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

In  a  p o s s i b l e   e m b o d i m e n t   of  t h e   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 ,   t h e   m o u l d   c h a m b e r   c an   be  c o n n e c t e d   to  a  v a c c u m  

s o u r c e   a t   c e r t a i n   p o i n t s   a t   t h e   " s h a d o w   a r e a s " .  

In  t h i s   way  the   f o l l o w i n g  i s   a c h i e v e d ,   p a r t l y   a  r e d u c t i o n  

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

c r i t i c a l   " shadow  a r e a s "   i n  t h e   m o u l d   c a v i t y ,   i . e .   a r e a s  

b e h i n d   t he   p r o j e c t i n g   r i b s   and   t h e   l i k e .  

In  German  p u b l i s h e d   s p e c i f i c a t i o n   No.  1 . 9 4 1 . 7 3 6   a  m e t h o d  

i s   d e s c r i b e d   a c c o r d i n g   to   w h i c h   t h e   mou ld   c h a m b e r   i s  

s u b j e c t e d   to  a  vacuum  d u r i n g   t h e   i n s e r t i o n   of  s a n d ,   b u t  

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

p r e s s u r e   d i f f e r e n c e   b e t w e e n   t h e   m o u l d   c a v i t y   and  t he   s p a c e  
a b o v e   the   s u p p l y   b y  c o n n e c t i n g   t h e   mou ld   c a v i t y   w i t h   t h e  

v a c u u m   s o u r c e   t h r o u g h  a   r e l a t i v e l y   w ide   s l o t   in  t he   b o t t o m  

of  t h e   mould  c h a m b e r . I n   t h e   German   p u b l i s h e d   s p e c i f i c a t i o n  

t h e r e   is   no  d e s c r i p t i o n   of  p r o v i d i n g   vacuum  t h r o u g h  

a p e r t u r e s   s p a c e d   in  t h e   s u r f a c e   of   t h e   mou ld   c h a m b e r .  

By  e n g a g i n g   a  p r e s s u r e   s o u r c e   i n s t e a d   of  t h e   vacuum  s o u r c e  

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

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

t h r o u g h   w h i c h  t h e   vacuum  is   p r o d u c e d   at   t he   p a s s a g e  

a p e r t u r e s ,   and  the   same  p a s s a g e   a p e r t u r e s   and  s u p p l y   l i n e s  

f o r   i n s e r t i n g   vacuum  and  p r e s s u r e   to  t he   mould   c h a m b e r   c a n  
be  u s e d .   F u r t h e r m o r e ,   t he   p r e s s u r e   i n j e c t i o n   a p p r o p r i a t e  

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

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



BRIEF  DESCRIPTION  OF  THE  DRAWING 

In  t h e   f o l l o w i n g   t h e   i n v e n t i o n   w i l l   be  f u r t h e r   e x p l a i n e d  

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

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

e x e r t i n g   t h e   m e t h o d .  

DESCRIPTION  OF  THE  P R E F E R E D   EMBODIMENT 

In  t h e   a p p a r a t u s   shown  on  t h e   d r a w i n g ,   a  c o n t a i n e r   1  i s  

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

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

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

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

j e c t e d   i n t o   t h e   s p a c e   a b o v e  t h e   s a n d   2.  In  t h e   e m b o d i m e n t  

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

f u n n e l - s h a p e d   i n l e t   4  o f   t h e   c o n t a i n e r ,  a i r   b e i n g   s u p p l i e d  

u n d e r   h i g h   p r e s s u r e   t h r o u g h   t h e   s u p p l y   d u c t s   5,  and  b y  

t h i s ,   a i r   p o c k e t s   and  a  f l u i d i z a t i o n   a r e   p r o v i d e d   i m m e -  

d i a t e l y   a b o v e   t h e   i n l e t   4,  as   i n d i c a t e d   by  t h e   a r r o w s   a n d  

t h e   d o t t e d   l i n e s .  

In   t h e   shown  e m b o d i m e n t ,   t h e   p r e s s u r i z e d   a i r   i s   s u p p l i e d  

f r o m   a  p r e s s u r e   a i r   c o n t a i n e r   6  w h i c h   i s   p r o v i d e d   w i t h  

p r e s s u r i z e d   a i r   f rom  a  c o m p r e s s o r   t h r o u g h   a  v a l v e   7 .  

U n d e r   t h e   c o n t a i n e r   1,  a  m o u l d   c h a m b e r   8  i s   p r o v i d e d   w h i c h  

i s   l i m i t e d   in   t h e   l a t e r a l   d i r e c t i o n   by  mou ld   p l a t e s   9  a n d  

10.  The  m o u l d   p l a t e s   a r e   s u p p o r t e d   by  p r e s s u r e   p l a t e s   11  

and  12  r e s p e c t i v e l y   w h i c h   by  means   of  a  p i s t o n   s y s t e m   13 

( o n l y   one  p i s t o n   i s   shown)   i s   a r r a n g e d   so  t h a t   t h e y   c a n  

be  l ed   t o w a r d s   e a c h   o t h e r   u n d e r   h i g h   p r e s s u r e .   In   t h e  

mou ld   p l a t e s ,   p a s s a g e   a p e r t u r e s   14  a r e   d e s i g n e d   w h i c h   v i a  

s u p p l y   l i n e s   and  a  t h r e e - w a y   v a l v e   15  can   be  c o n n e c t e d   t o  

a  v a c u u m   s o u r c e   16  and  a  p r e s s u r e   s o u r c e   17  r e s p e c t i v e l y .  



In  t h e   p o s i t i o n   shown  on  t h e   d r a w i n g ,   mould   i n s e r t i o n   h a s  

j u s t   b e e n   i n i t i a t e d ,   and  t h e   s a n d   2  is   f o r c e d   f r o m   t h e  

f u n n e l - s h a p e d   i n l e t   4  u n d e r   h i g h   p r e s s u r e   i n t o   t h e   m o u l d  

c h a m b e r   8  by  p r e s s u r e   i n j e c t i o n   t h r o u g h   a  p o r o u s   p l a t e   a t  

t h e   b o t t o m   of   t h e   f u n n e l ,  s u c h   as  i t   is   i n d i c a t e d   by  t h e  

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

t h e   m o u l d   c h a m b e r   8  i s   f u r t h e r e d   by  p r o v i d i n g   v a c u u m   f r o m  

t h e   v a c u u m   s o u r c e   16.  D u r i n g   t h e   l a s t   p a r t   of  t h e   i n s e r t i o n  

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

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

f l u i d i z a t i o n   of   t h e   f u n n e l   a r e a .   W h i l e   t he   i n s e r t i o n   o f  

sand   i s   s t i l l   i n   o p e r a t i o n   t he   mou ld   p l a t e s   9  and  10  a r e  

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

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

11  and  12  t o w a r d s   e a c h   o t h e r .  

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

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

i n t o   t h e   m o u l d   c h a m b e r ,   and  t h e   mou ld   is   t h e n   f i n a l i z e d .  

R e m o v a l   of  t h e   m o u l d   p l a t e   10  i s   made  by  m o v i n g   t h e   p i s t o n  

( n o t   shown)   and   t h e   p r e s s u r e   p l a t e   12  from  t h e   m o u l d   in  t h e  

p r o g r a m m e d   way ,   s i m u l t a n e o u s l y   s u p p l y i n g   p r e s s u r i z e d   a i r  

f rom  t h e   p r e s s u r e   a i r   s o u r c e   17  t h r o u g h   t h e   p a s s a g e  

a p e r t u r e s   14,   so  t h a t   a  p o s i t i v e   p r e s s u r e   a g a i n s t   t h e  

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

f rom  t h e   m o u l d   c h a m b e r   ny  m e a n s   of  t h e   shown  p i s t o n   13 

and  t h e   p r e s s u r e  p l a t e   11  and  p u s h e d   f o r w a r d   to   be  p u t  

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

known  p e r   s e .   F i n a l l y ,   t he   m o u l d   p l a t e   9  i s   s t r i p p e d   b y  

m o v i n g   the   p i s t o n   13  and  t h e   p r e s s u r e   p l a t e   11  away  f r o m  

t h e   mould   l a s t   p r o d u c e d   in  a  p r o g r a m m e d   way,   by  s i m u l t a n e -  

o u s l y   i n j e c t i n g   p r e s s u r e   a i r   f rom  t he   s o u r c e   17  t h r o u g h  

t h e   a p e r t u r e s   14.   The  p i s t o n   13  and  t he   p r e s s u r e   p l a t e   11 

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

A f t e r   t h i s ,   t h e   p r e s s u r e   p l a t e   12  is   moved  b a c k   t o   s t a r t i n g  

p o s i t i o n   by  m e a n s   of  t h e   p i s t o n ,   n o t   shown.   Now,  a  new  m o u l d  

i n s e r t i o n   can   b e g i n .  



1.  A  m e t h o d   f o r   t h e   p r o d u c t i o n   of  mou ld   p a r t s   by  a n  

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

c o m p r i s e s   a  m o u l d   c h a m b e r   (8)  h a v i n g   p r e s s u r e   p l a t e s   ( 1 1 )  

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

(9)  a r e   f a s t e n e d ,   and  in   w h i c h   mould   m a t e r i a l   (2)  can   b e  

fed   by  p r e s s u r e   i n j e c t i o n   i n t o   t h e   mou ld   c h a m b e r   ( 8 )  

t h r o u g h   a  m a i n l y   f u n n e l - s h a p e d   i n l e t   (4)  f rom  a  s u p p l y  

a b o v e  s a i d  i n l e t ,   c h a r a c t e r i z e d   i n  

a )  t h a t   a  p r e s s u r e   i s   i n j e c t e d   i n s i d e   t h e   s u p p l y   (2)  

in  t he   f u n n e l - s h a p e d   i n l e t   (4)  f o r   i n i t i a t i n g   t h e   f i l l i n g  

and  f l u i d i z a t i o n   of   t h e   mou ld   m a t e r i a l ,  

b)  t h a t   a  p r e s s u r e   i s   e s t a b l i s h e d   a b o v e   t h e   s u p p l y  

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

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

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

2.  A  m e t h o d   a c c o r d i n g   to  c l a i m   1,  c  h  a  r  a c t  e  r -  
i  z  e  d  in   t h a t   t h e   m o u l d   c h a m b e r   (8)  i s   c o n n e c t e d   w i t h  

a  vacuum  s o u r c e   (16)  a t   c e r t a i n   p o i n t s   of  t h e   " s h a d o w  

a r e a s "   (14)  o f   t h e   m o u l d   c h a m b e r .  

3.  A  m e t h o d   a c c o r d i n g   to   c l a i m   2,  c  h  a  r  a c t  e  r -  

i  z e d   in   t h a t   when   s t r i p p i n g ,   a  p r e s s u r e   s o u r c e   (17)  i s  

e n g a g e d   i n s t e a d   o f   t h e   v a c u u m   s o u r c e   ( 1 6 ) .  
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