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@  A  machine  for  the  production  of  f  laskless,  horizontally  divided  casting  moulds  of  sand  or  similar  material. 

In  a  machine  for  the  simultaneous  production  of  a  pair  of 
associated  upper  and  lower  casting  mould  parts  in  pressing 
chambers  (3,  4)  which  are  movable  towards  and  away  from  an 
intermediate  pattern  carrier (5),  and  for joining the  mould  parts 
after  drawing  off  and  lateral removal  of  said  carrier,  the  press- 
ing  chamber  walls  (13,  14)  have  sand  introduction  openings 
(22)  as  well  as  evacuation  ports  (16)  which  by  displacement  of 
the  walls  in  relation  to  the  pattern  carrier  come  into  and  out  of 
position  to  communicate  with  a  sand  store  (2)  and  a  vacuum 
source,  respectively, in  order  to  produce  vacuum  in  the  cham- 
bers. 



BACKGROUND  AND  FIELD  OF  THE  INVENTION 

D E - A S  2 6   53  788  d i s c l o s e s   v a r i o u s   m e t h o d s a n d  

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

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

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

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

d i s c l o s e s   f l a s k l e s s   m o u l d s   as  w e l l   as  m o u l d s   in   o r d i n a r y  

b o x e s   or   f r a m e s .  

S t a r t i n g   f r o m   t h e   p r i o r   a r t   known  f r o m   t h e   a b o v e  

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

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

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

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

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

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

c o - a x i a l   p r e s s i n g   c h a m b e r s   w h i c h  a r e   d i s p o s e d   one  a b o v e  

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

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

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

and  w h i c h   may  be  b r o u g h t   i n t o   and  o u t   of   c o m m u n i c a t i o n  

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

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

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

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

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

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

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

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

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

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

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



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

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

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

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

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

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

a r e   in   c o m m u n i c a t i o n   w i t h   t h e   p r e s s i n g   c h a m b e r s .   I t   i s  

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

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

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

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

c r e a t e   v a c u u m   c o n d i t i o n   in   two  s t e p s ,   and   t o   o p e n   t h e  

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

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

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

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

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

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

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

e x a c t   c o n t r o l   i s   r e q u i r e d   b o t h   of  t h e   v a l v e   w h i c h  

d e t e r m i n e s   t h e   v a c u u m   c o n d i t i o n   in   t h e   c h a m b e r s ,   and   o f  

t h e   m o v a b l e   g r i d .  

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

of   m o u l d   p a r t s   in   b o x e s   may  i n v o l v e   a i r   e v a c u a t i o n  

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

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

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

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

p a r t   by  m e a n s   of   t h e   p r e s s i n g   p l a t e s .  

NOVEL  FEATURES  OF  THE  INVENTION 

The  m a c h i n e   a c c o r d i n g   t o   t h e   i n v e n t i o n   d i f f e r s  

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

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

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

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

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



p a t t e r n   c a r r i e r ,   s a i d   o p e n i n g s   and   p o r t s   come  i n t o  a n d  

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

v a c u u m   s o u r c e ,   r e s p e c t i v e l y .  

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

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

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

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

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

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

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

c a v i t y .   M o r e o v e r ,   t h e   v a c u u m   c o n d i t i o n   may  be  e s t a b l i s h e d  

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

b e c a u s e   t h e  t o t a l   c r o s s - s e c t i o n  a v a i l a b l e  f o r   t h e   e v a -  

c u a t i o n   may  be  made  a b u n d a n t l y   l a r g e ,   and  t h e  c y c l e  t i m e  

may  t h u s   be  r e d u c e d   to   a  m i n i m u m .  

T h i s   a p p l i e s   in   p a r t i c u l a r   when  t h e   s a n d  s t o r e  

c o m p r i s e s   two  c o n t a i n e r s   p o s i t i o n e d   a t   o p p o s i t e - s i d e s  

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

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

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

u p p e r   and   a t   t h e   b o t t o m  o f   t h e   l o w e r  c h a m b e r .   I n  s u c h  

c a s e   s a n d   may  be  s h o t   i n t o   t h e  p r e s s i n g   c h a m b e r s  

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

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

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

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

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

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

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

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

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

e v a c u a t i o n   n o z z l e s   w h i c h   t h r o u g h   c a v i t i e s   in  t h e   w a l l  

a r e   c o n n e c t e d   w i t h   e v a c u a t i o n   p o r t s   i n  t h e   w a l l   p o r -  
t i o n s   c o n c e r n e d .   In  t h i s   way  t h e   t o t a l   c r o s s - s e c t i o n  

a v a i l a b l e   f o r   t h e   a i r  e v a c u a t i o n   may  b e  s u f f i c i e n t l y  

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

c h a m b e r   may  be  o b t a i n e d   so  to   s ay   i m m e d i a t e l y ,  a f t e r  

t h e   e v a c u a t i o n   p o r t s  h a v e   come  i n t o   c o m m u n i c a t i o n   w i t h  



t h e   v a c u u m   s o u r c e .  

The  a b o v e   m e n t i o n e d   a x i a l   s a n d   m o v e m e n t   may  b e  

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

t h e   p a t t e r n   c a r r i e r ,   m a i n l y   in   t h e   same  m a n n e r   as  i s  

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

a p p r o x i m a t e l y   t h e   same  e f f e c t   may  be  o b t a i n e d   w i t h o u t  

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

c a s e ,   v i z .   when  t h e   p a t t e r n   c a r r i e r   c o n s i s t s   of  a  b o x  

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

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

t o g e t h e r   w i t h   t h e   c h a m b e r s   and  may  c o n s e q u e n t l y   c o n -  

t r i b u t e   an  e x t r a   s u c t i o n   e f f e c t   on  t h e   m o u l d   s a n d   b e i n g  

i n t r o d u c e d .  

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

two  m o u l d   p a r t s   may  be  f u r t h e r   c o m p r e s s e d   by  d i s p l a c e -  

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

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

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

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

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

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

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

known  p e r   s e .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

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

to   t h e   i n v e n t i o n   w i l l   now  be  more   f u l l y   e x p l a i n e d   w i t h  

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

F i g .   1  i s   a  v e r t i c a l   a x i a l   s e c t i o n   in   a  f i r s t  

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

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

F i g s .   2  and  3  a r e   two  a x i a l   s e c t i o n s   p e r p e n - - .  
d i c u l a r   t o   e a c h   o t h e r   in   a  s e c o n d   e m b o d i m e n t   in   t h e  

same  o p e r a t i o n   p h a s e .  

DETAILED  DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

In  e i t h e r   of   t h e   i l l u s t r a t e d   e m b o d i m e n t s   t h e   m a -  

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



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

t a i n e r s   2  p o s i t i o n e d  o n   e i t h e r   s i d e   of  s a i d   a p p a r a t u s .  

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

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

m o u n t i n g   t h e m   on  a  c o m m o n  f r a m e w o r k   or   b a s e .  

The  m o u l d   p a r t s   p r o d u c t i o n   a p p a r a t u s   1  i n c l u d e s  

an  u p p e r   p r e s s i n g   c h a m b e r   3  and   a  l o w e r   p r e s s i n g  

c h a m b e r   4  w h i c h   in   t h e   s i t u a t i o n   i l l u s t r a t e d   on  t h e  

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

p a t t e r n   c a r r i e r   5  w h i c h   f r o m   t h e   i l l u s t r a t e d   p o s i t i o n  

may  be  r u n  l a t e r a l l y   o u t   of  t h e   a p p a r a t u s .   T h i s   h a s  

b e e n   i n d i c a t e d   in   F i g .   1  in  t h a t   t h e   c a r r i e r   v i a   a  p a i r  

of  s i d e   f l a n g e s   6  r e s t s   on  s u p p o r t i n g   r o l l e r s   7 .  T h e  

c a r r i e r   5  h a s   t h e   s h a p e   o f  a   h o l l o w   box  w i t h   a  p e r i p h e r -  

a l   f r a m e   8  and  e x c h a n g e a b l e   u p p e r   and  l o w e r   p a t t e r n  
b o a r d s   9  and   10  w i t h   h a l f   p a t t e r n s   11  a n d  1 2 .  

The  p r e s s i n g   c h a m b e r s  3  a n d   4  a r e   s u r r o u n d e d  

by  w a l l s   13  and  14  t h a t   a r e   d i s p l a c e a b l e   on  v e r t i c a l  

g u i d e   c o l u m n s   15  and  16  b e t w e e n   a  p a i r  o f   c r o s s   m e m b e r s  

17  and  18  so  t h a t   t h e   w a l l s  1 3   and  14  m a y  b e   m o v e d  

t o w a r d s   and  away  f r o m  e a c h   o t h e r ,   and  s a i d   two  c h a m b e r s  

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

u p p e r   and   l o w e r   p r e s s i n g   p l a t e s   19  and  20.  A d j a c e n t  s a i d  

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

t i o n   in   F i g .   1,  h a v e   s a n d   i n t r o d u c t i o n   s l i t s   21  and  22  

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

h a v e  j u s t   come  i n t o   c o m m u n i c a t i o n   w i t h  o u t l e t s   23  a n d  

24  f r o m   t h e   two  s a n d   c o n t a i n e r s   2,  and  b e n e a t h   a n d  

a b o v e   s a i d  s l i t s   t h e   w a l l s   13  a n d  1 4   i n c l u d e   c a v i t i e s  

w h i c h   a r e   in   c o m m u n i c a t i o n   w i t h   t h e   c h a m b e r s   3  and   4 

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

t i o n   n o z z l e s   25  and  to   t h e   o p p o s i t e   s i d e   a r e   in   c o m m u -  

n i c a t i o n   w i t h  e v a c u a t i o n   p o r t s   26  c o m m u n i c a t i n g   w i t h   a  

common  p a s s a g e  2 7   w h i c h   i s   a g a i n   in   c o m m u n i c a t i o n   w i t h  

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

e v a c u a t i o n   n o z z l e s  1 5   om  t h e   p a t t e r n   b o a r d s  9   and  10 

and  p o s s i b l y   a l s o   in   t h e   h a l f  p a t t e r n s   t h e m s e l v e s   t h e  



p r e s s i n g   c h a m b e r s   3  and   4  a r e   f u r t h e r   in   c o m m u n i c a t i o n  
w i t h   t h e   c a v i t y   in   t h e   b o x - l i k e   p a t t e r n   c a r r i e r   5 .  

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

3  and   4  c a u s e s   a  so  t o   say   i n s t a n t a n e o u s   f i l l i n g   o f  

t h e   c h a m b e r s   w i t h   s a n d   f r o m   t h e   c o n t a i n e r s   2  w h i c h   m a y  
h a v e   s u i t a b l e   a i r   i n l e t   s l i t s   t o w a r d s   t h e   s u r r o u n d i n g s .  

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

c o m p r e s s e d   by  d i s p l a c e m e n t   of   t h e   c h a m b e r   w a l l s   13  a n d  

14  w i t h   t h e   p r e s s i n g   p l a t e s   19  and  20  t o w a r d s   e a c h  

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

f i n i s h e d   m o u l d   p a r t s   f r e e   of  t h e   h a l f   p a t t e r n s   11  a n d  

12,   so  t h a t   t h e   p a t t e r n   c a r r i e r   5  may  be  r e m o v e d   l a t e r -  

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

t h e   m o u l d . p a r t s   to   be  j o i n e d ,   p o s s i b l y   a f t e r   i n s e r t i o n  

of   any   n e c e s s a r y   c o r e s .   By  t h e   j o i n i n g   o p e r a t i o n   t h e  

u p p e r   p r e s s i n g   c h a m b e r   w a l l   13  i s   f i r s t l y   d i s p l a c e d  

d o w n w a r d l y   t o   a b u t   a g a i n s t   t h e   l o w e r   w a l l   14,  and  s u b -  

s e q u e n t l y   t h e   u p p e r   p r e s s i n g   p l a t e   19  i s   d i s p l a c e d  
s o m e w h a t   f u r t h e r   d o w n w a r d l y   u n t i l   t h e   u p p e r   m o u l d   p a r t  
h a s   come  t o   r e s t   on  t h e   l o w e r   o n e .   Then  t h e   a s s e m b l e d  

m o u l d   w h i c h   i s   now  c l a m p e d   b e t w e e n   t h e   p r e s s i n g   p l a t e s  
19  and   20  i s   d i s p l a c e d   d o w n w a r d l y   t h r o u g h   t h e   a p p a r a t u s  
and  t h e n   d e l i v e r e d   t o   a  c o n v e y o r ,   n o t   s h o w n .   A f t e r   t h e  

p r e s s i n g   c h a m b e r   w a l l s   13  and   14  t o g e t h e r   w i t h   t h e  

p r e s s i n g   p l a t e s   19  and   20  h a v e   b e e n   r e t u r n e d   t o   t h e  

p o s i t i o n s   t h e y   o c c u p i e d   a f t e r   t h e   d r a w i n g   o f f   m o v e m e n t ,  
t h e   p a t t e r n   c a r r i e r   5  may  a g a i n   be  r u n   i n t o   p o s i t i o n ,  
and  t h e   p r e s s i n g   c h a m b e r s   may  be  r e c l o s e d   a t   r e n e w e d  

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

p o s i t i o n   in   F i g .   1,  t h e r e b y   a u t o m a t i c a l l y   c r e a t i n g   t h e  

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

s o u r c e .  

The  same  r e f e r e n c e   n u m e r a l s   u s e d   in   F i g .   1  a r e  

a p p l i e d   to   F i g s .   2  and  3  f o r   t h e   same  or   a n a l o g o u s  

p a r t s .   The  m o s t   i m p o r t a n t   d i f f e r e n c e   i s   t h a t   t h e  

p a t t e r n   c a r r i e r   5  i s   p i v o t a l   as  m a r k e d   by  t h e   d o u b l e  

a r r o w   in   F i g .   3  i n s t e a d   of   b e i n g   l i n e a r l y   d i s p l a c e a b l e .  



A c c o r d i n g   to   F i g s .   2  and  3  t h e   p a t t e r n   c a r r i e r   5  i s  

t h r o u g h   a  s p a c e r  2 8   r i g i d l y   c o n n e c t e d   w i t h   a  l e v e r   29  

w h i c h   i s   p i v o t a l   a b o u t   a  l o w e r ,   h o r i z o n t a l   a x i s   30  i n t o  

a  p a s s i v e   p o s i t i o n   in   w h i c h   t h e   c a r r i e r  h a s   b e e n  s w u n g  

a b o u t   9 0 ° ,   so  t h a t   i t   w i l l   be  p a r t i c u l a r l y   e a s y   t o  

e x c h a n g e   t h e   p a t t e r n  b o a r d s   9  and  10  o r   p o s s i b l y  o n l y  

t h e   h a l f   p a t t e r n s   1 1  a n d   1 2 .  

In  t h e   i l l u s t r a t e d   e m b o d i m e n t   t h e  l e v e r   29 

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

t h a t   i t   i s   c o n n e c t e d   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  

f l e x i b l e   h o s e   31  and  i s   p r o v i d e d   w i t h   a  p a i r   of   m o u t h  

p i e c e s   32  w i t h   w h i c h   t h e   e v a c u a t i o n   p o r t s   26  e n t e r   i n t o  

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

w i t h   s t o p   v a l v e s   33  w h i c h  m a k e s   i t   p o s s i b l e   t o   m i n i m i z e  

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

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

t i o n   may  h a v e   t a k e n   p l a c e   b e f o r e   t h e   v a l v e s   o p e n .  



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

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

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

a s s o c i a t e   u p p e r   and   l o w e r   m o u l d   p a r t s   in   two  c o - a x i a l  

p r e s s i n g   c h a m b e r s ( 3 ,   4)  w h i c h   a r e   d i s p o s e d   one   a b o v e  

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

w a l l s   ( 13 ,   14)  and   a r e   f u r t h e r   b o u n d e d   by  a  p a t t e r n  

c a r r i e r   ( 5 ) , c o m m o n   t o   b o t h   c h a m b e r s , a n d   a  r e s p e c t i v e  

p r e s s i n g   p l a t e   ( 19 ,   2 0 ) ,   and   w h i c h   may  be  b r o u g h t   i n t o  

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

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

l y ,   a  s a n d   s t o r e   (2)  f o r   s h o t w i s e   f i l l i n g   of   t h e   e v a c u -  

a t e d   c h a m b e r s ,   t h e   p r e s s i n g   c h a m b e r   w a l l s   (13 ,   1 4 )  

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

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

(5)  to   r e l e a s e   t h e   m o u l d   p a r t s   t h e r e f r o m   and   t h e n ,  

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

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

p r e s s i n g   c h a m b e r   w a l l s   (13 ,   14)  i n c l u d e   e v a c u a t i o n  

n o z z l e s   (25)  and  a r e   p r o v i d e d   w i t h   s a n d   i n l e t   o p e n i n g s  

(22)  and   e v a c u a t i o n   p o r t s   (26)  so  p o s i t i o n e d   t h a t   by  t h e  

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

t h e i r   c l o s e d   p o s i t i o n   in   r e l a t i o n   to   t h e   p a t t e r n   c a r r i e r ,  

s a i d   o p e n i n g s   and   p o r t s   come  i n t o   and  o u t   of  c o m m u n i c a -  

t i o n   w i t h   t h e   s a n d   s t o r e   (2)  and   t h e   v a c u u m   s o u r c e ,  

r e s p e c t i v e l y .  

2.  A  m a c h i n e   as  c l a i m e d   in   c l a i m   1  and   h a v i n g  

a  s a n d   s t o r e   c o m p r i s i n g   two  c o n t a i n e r s   (2)  d i s p o s e d  

a t   o p p o s i t e   s i d e s   of   t h e   m o u l d   p a r t s   p r o d u c i n g   a p p a r a -  
t u s   ( 1 ) ,   c h a r a c t e r i z e d   in   t h a t   b o t h   t h e   p r e s s i n g   c h a m b e r  

w a l l   p o r t i o n s   (13 ,   14)  o p p o s i t e   t h e   s a n d   c o n t a i n e r s   ( 2 )  

h a v e   s a n d   i n l e t   s l i t s   (22)  a t   t h e   t o p   of   t h e   u p p e r   a n d  

a t   t h e   b o t t o m   of   t h e   l o w e r   c h a m b e r   (3 ,   4 ) .  

3.  A  m a c h i n e   as  c l a i m e d   in   c l a i m   2,  c h a r a c t e r -  

i z e d   in   t h a t   t h e   r e m a i n d e r   of  t h e   p r e s s i n g   c h a m b e r  



w a l l s   ( 1 3 ,  1 4 )   i s   p r o v i d e d   w i t h   a p p r o p r i a t e l y   u n i f o r m l y  
d i s t r i b u t e d   e v a c u a t i o n   n o z z l e s   (25)  w h i c h   t h r o u g h  

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

p o r t s   (26)  in   t h e   w a l l   p o r t i o n s   c o n c e r n e d .  

4.  A  m a c h i n e   as  c l a i m e d   in   c l a i m s   1,  2  or   3 ,  

c h a r a c t e r i z e d   in  t h a t   t h e   p a t t e r n   c a r r i e r   (5)  i s   c o n -  

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

o p e n i n g s   (25)  t o w a r d s   t h e   two  p r e s s i n g   c h a m b e r s .  

5.  A . m a c h i n e   a s  c l a i m e d   i n  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   p a t t e r n   c a r r i e r   (5)  i s   l a t e r a l l y  

d i s p l a c e a b l e   f rom  i t s   a c t i v e   p o s i t i o n   by  s w i n g i n g   i n t o  

a  p a s s i v e   p o s i t i o n   in   w h i c h  i t   i s   e a s i l y   a c c e s s i b l e  

f o r   e x c h a n g e   of  b o t h   p a t t e r n   b o a r d s   (9,   1 0 ) .  

6.  A  m a c h i n e   as   c l a i m e d   i n   c l a i m   5,  c h a r a c t e r -  

i z e d   in  t h a t   t h e   p a t t e r n   c a r r i e r   (5)  i s   r i g i d l y   s e c u r e d  

to  a  p i v o t   arm  (29)  w i t h   m o u t h   p i e c e s   (31)  c o n t r o l l e d  

by  v a l v e s   (33)  and  a d a p t e d   t o   be  c o n n e c t e d   w i t h   t h e  

e v a c u a t i o n   p o r t s   ( 2 6 )  o f   t h e   p r e s s i n g   c h a m b e r   w a l l s  

(13 ,   1 4 ) .  
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