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©  A  method  for  stabilizing  boxless  molds. 
To  mutually  stabilize  two  connecting,  boxless  mold  parts 

(1, 2)  of sand  or  a  similar  material,  a  cavity  (7)  with  stablewalls 
is  provided  adjacent  to  both  mold  parts,  and  a  flowable  filling 
material  is  added  into  this  cavity  for  mutual  fixation  of  the 
walls  and  thus  exclusion  of  shifting  of  the  mold  parts  in  rela- 
tion  to  each  other. 



The  i n v e n t i o n   r e l a t e s   to   a  m e t h o d   f o r   s t a b i l i z i n g   b o x l e s s  

s a n d   m o l d s   or   m o l d s   of  a  s i m i l a r   m a t e r i a l   and  c o m p o s e d   of   a t  

l e a s t   two  s e p a r a t e l y   m a n u f a c t u r e d   mold   p a r t s .  

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

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

them  up  a c c u r a t e l y   w i t h   e a c h   o t h e r ,   e . g .   in  p a i r s   of   two  t o  

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

in   a  r a n d o m   n u m b e r   to  f o r m   a  v e r t i c a l l y   p a r t e d   m o l d  

t r a n s p o r t e d   f o r w a r d s .   At  h a n d l i n g   s u b s e q u e n t   to   c l o s e - u p ,  

s u c h   as   t r a n s f e r   to  and   t r a n s p o r t a t i o n   on  a  p o u r i n g   a n d  

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

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

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

t h i s   a  v a r i e t y   of  p r o p o s a l s   h a v e   b e e n   made  to   o b t a i n  

i n t e r d e p e n d e n t   s t a b i l i z a t i o n   of   mo ld   p a r t s .  

T h u s ,   in   t h e   c a s e   of   s o l i t a r y   t w o - p a r t   m o l d s   w i t h   f o u r   f r e e  

s i d e s ,   t h e   u se   of  b r a c i n g   j a c k e t s   i s   known.   T h e s e   j a c k e t s ,  

w h i c h   a r e   l o w e r e d   down  o v e r   t h e   mo ld   u n t i l   c l o s i n g   up  w i t h  

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

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

in  m o l d s   w i t h   a  n u m b e r   of   t i g h t l y   c l o s e d   up  mo ld   p a r t s  

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

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

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

and   d e - c l a m p   t h e   d e t a c h e d   s i d e s   of   t h e   m o l d .   H o w e v e r ,   b o t h  

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

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

r e a s o n s   b e i n g   t he   f r e q u e n t   c l e a n i n g   of   j a c k e t s ,   p l a t e s   o r  

r a i l s   in   o r d e r   to  r e m o v e   s t i c k i n g   m o l d i n g   s a n d .  

M o r e o v e r ,   i t   i s   known  to   u s e   v a r i o u s   t y p e s   o f   l o c a t o r s ,  

e i t h e r   in   t h e   f o rm  o f  s e p a r a t e   p i n s  i n   t h e   one   m o l d   p a r t   t o  

m a t e   w i t h   e x a c t l y   c o r r e s p o n d i n g   h o l e s   in  t h e   o t h e r   p a r t ,   o r  
in   t h e   f o r m   of  one   o r   m o r e   i n t e g r a l   p r o j e c t i o n s   on  t h e  

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

t h e   p a r t i n g   f a c e   on  t h e   o t h e r   p a r t .   In  p r a c t i c e ,   i t   c a n n o t  



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

w h i c h   e x c l u d e s   s h i f t i n g   of  mold   p a r t s   u n d e r   a l l   c i r c u m -  

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

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

mo ld   p a r t s .  

The  m e t h o d   of  t he   i n v e n t i o n   d i f f e r s   f rom  t h e   s a i d   p r i o r   a r t  

in  t h a t   a  c a v i t y   a d j a c e n t   to   b o t h   mold   p a r t s   i s   f i l l e d   a f t e r  

c l o s e   up  of  t he   s a i d   mo ld   p a r t s   w i t h   a  f l o w a b l e ,   a l m o s t  

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

r i a l .  

In  t h i s   c a s e   i t   i s   o n l y   a  r e q u i r e m e n t   t h a t   t h e   s a i d   c a v i t y  

i s   l i m i t e d   by  s t a b l e   w a l l s ,   w h e r e a s   i t   d o e s   n o t   m a t t e r  

w h e t h e r   t h e   c a v i t y   h a s   b e e n   made  w i t h   a  h i g h e r   or   s m a l l e r  

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

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

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

t h e   m o l d   p a r t s .   The  f i l l i n g   m a t e r i a l ,   w h i c h   so  to   s p e a k   c a n  
be  s a i d   to  c o n s t i t u t e   a  s e l f - a d j u s t a b l e   g u i d e   p i n ,   may  b e  

e x t r e m e l y   i n e x p e n s i v e ,   and   i t s   p o s i t i o n i n g   in  t h e   c a v i t y  

a f t e r   c l o s e - u p   of  t h e   mo ld   p a r t s   o n l y   c a l l s   f o r   s i m p l e  

a u x i l i a r y   e q u i p m e n t ,   w h i c h   d o e s   n o t   r e q u i r e   m a n u a l   o p e r a -  
t i o n .   In  a d d i t i o n ,   t h e   f i l l i n g   m a t e r i a l   c a n   be  r e c y c l e d ,   a s  

i t   c a n   e i t h e r   be  r e m o v e d   f r o m   the   c a v i t y   b e f o r e   s h a k e - o u t   o f  

t h e   c a s t i n g ,   in  t h e   e v e n t   t h a t   m i x i n g   w i t h   m o l d i n g   s a n d   i s  

u n d e s i r a b l e ,   or  on  t h e   c o n t r a r y   be  m i x e d   w i t h   t h e   m o l d  

m a t e r i a l   d u r i n g   s h a k e - o u t   to   be  r e c y c l e d   w i t h   i t .  

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

e x p l a i n e d   in   more   d e t a i l   b e l o w   w i t h   r e f e r e n c e   to   t h e   d r a w i n g  

in  w h i c h  

F i g s .   1  and  2  show  a  p a r t l y   s e c t i o n a l   s i d e   v i e w   and   a  p l a n e  

v i e w   of   a  s o l i t a r y ,   h o r i z o n t a l l y   p a r t e d   t w o - p a r t   mo ld   w i t h   a  

s u r r o u n d i n g   b r a c i n g   j a c k e t .  

F i g .   3  shows  a  s i d e   v i e w   of  a  p l u r a l i t y   of   s i m i l a r   m o l d s  



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

F i g .   4  s h o w s   a  c r o s s - s e c t i o n   a l o n g   t h e   l i n e   IV- IV  in  F i g .   3 ,  

F i g s .   5  and   6  show  the   s i d e s   of  t h e   mold   l o w e r   p a r t   a n d  

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

F i g .   7  shows   a  s e c t i o n   a l o n g   t h e   l i n e s   V I I - V I I   in  F i g s .   5 

and  6  a f t e r   mold   c l o s e - u p ,   a n d  

F i g s .   8  and  9  show  a  s i m i l a r   s e c t i o n   in  m o d i f i e d   m o l d s   f o r  

s t a b i l i z a t i o n   by  the   m e t h o d   of  t h e   i n v e n t i o n .  

The  mold   shown  in  F i g s .   1  and  2  c o n s i s t s   of  a  l o w e r   p a r t   1 

and  an  u p p e r   p a r t   2,  w h i c h   can   be  r a n d o m l y   m a n u f a c t u r e d   a n d  

a r e   c l o s e d   up  to  fo rm  one  or  more   mo ld   c a v i t i e s   ( n o t   s h o w n )  

a t   the   h o r i z o n t a l   p a r t i n g   l i n e   3.  F i g .   2  shows  an  i n l e t   4  t o  

t h i s   or  t h e s e   c a v i t i e s .   The  c l o s e d - u p   mold   r e s t s   on  a  b a s e  5  

and  i s   s u r r o u n d e d   by  a  b r a c i n g   j a c k e t   6,  wh ich   a l s o   r e s t s   o n  

t he   b a s e   5  and   r e a c h e s   s o m e w h a t   a b o v e   the   p a r t i n g   l i n e   3 .  

The  i n t e r n a l   d i m e n s i o n s   of  t h i s   j a c k e t   a r e   s o m e w h a t   l a r g e r  

t h a n   the   s i d e   d i m e n s i o n s   of  t he   m o l d   1,  2,  so  t h a t   t o g e t h e r  

w i t h   the   j a c k e t   i t   d e f i n e s   an  a n n u l a r   c a v i t y   7,  w h i c h   h a s  

s t a b l e   s i d e   w a l l s ,   and  w h i c h   i s   p a r t l y   f i l l e d   w i t h   a  

f l o w a b l e   m a t e r i a l ,   e . g .   d r i e d   m o l d   m a t e r i a l ,   s h o t s   o r  

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

w h i c h   e x c l u d e s   a  c h a n g e   in  t he   s h a p e   of  t he   c a v i t y   7,  t h u s  

c o n t r i b u t i n g   to  s t a b i l i z a t i o n   of  t h e   mold ,   in  p a r t   b y  

e x c l u d i n g   s h i f t i n g   of  the   mo ld   p a r t s   1  and  2,  b o t h   i n  

r e l a t i o n   to  e a c h   o t h e r   and  to  t h e   b r a c i n g   j a c k e t   6,  in  p a r t  

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

l a t e r a l l y   d i r e c t e d   p r e s s u r e   f r o m   t h e   no t   y e t   s o l i d i f i e d ,  

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

t h e   mold   p a r t s   a r o u n d   the   mold  c a v i t y   can   be  r e d u c e d .  

F i g .   3  s h o w s   a  l i n e a r   row  of  m o l d s   1,  2  of   the   same  t y p e   a s  

shown  in  F i g s .   1  and  2  and  r e s t i n g   on  a  common  b a s e   5  w i t h   a  

r e l a t i v e l y   n a r r o w   s p a c e   7'  b e t w e e n   t h e   i n d i v i d u a l   m o l d s .  



S t i f f e n i n g   w a l l s   a r e   p r o v i d e d   a l o n g   t h e i r   o p p o s i t e   e x t e r n a l  

s i d e s ,   w h i c h   in  a  known  m a n n e r   c a n   c o n s i s t   of  s h e e t s   8 ,  

s u p p o r t e d   by  r i g i d   s t r a p s   9,  b u t   c o n t r a r y   to  t h e   k n o w n  

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

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

m o l d s .   In  t h i s   way,   s p a c e s   7"  a r e   f o r m e d   a l o n g   t h e   m o l d  

s i d e s ,   and  l i k e   t he   mold   s p a c e s   7'  t h e y   a r e   f i l l e d   w i t h   a  

f l o w a b l e   m a t e r i a l ,   w h i c h   s t a b i l i z e s   t he   s p a c e s   in  q u e s t i o n  

a n d   t h u s   t h e   m o l d s   1,  2 .  

W h i l e   F i g s .   1-4  show  m o l d s   w i t h   e x t e r n a l   s p a c e s   to  r e c e i v e  

s t a b i l i z i n g   f i l l i n g   m a t e r i a l ,   w h i c h   can   be  s i m p l y   a d d e d   f r o m  

t h e   t o p ,   F i g s .   5-9   show  m o l d s   w i t h   c o r r e s p o n d i n g   i n t e r n a l  

s p a c e s   and  t h u s   w i t h o u t   e x t e r n a l   b r a c i n g   j a c k e t   or  s t i f f e n -  

i n g   w a l l s .  

The  mo ld   u p p e r   p a r t   2  shown  in  F i g s .   6  and  7  c o n t a i n s   a  

f i x e d ,   s t a b l e   g u i d e   10,  w h i c h   in   t h e   shown  e m b o d i m e n t   i s  

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

c a v i t y   of  t h e   mo ld   p a r t   and   p r o t r u d e s   s o m e w h a t   in   r e l a t i o n  

to   t he   p a r t i n g   l i n e   3,  w h i l e   t h e   a s s o c i a t e d   l o w e r   p a r t   1 ,  

F i g s .   5  and  7,  i s   d e s i g n e d   w i t h   a  c o r r e s p o n d i n g   a n n u l a r ,  

c h a n n e l - s h a p e d   p o c k e t   12,  w h o s e   c r o s s - s e c t i o n   i s   s l i g h t l y  

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

f r a m e   10,  so  t h a t   a  f r e e   s p a c e   i s   l e f t   in  t he   p o c k e t   a r o u n d  

t h i s   p a r t .   F i l l i n g   m a t e r i a l   may  be  a d d e d   t h r o u g h   one   or   m o r e  

i n l e t s   13,   e . g .   by  s u c t i o n   t h r o u g h   one   or  more   o u t l e t s   14  i n  

c o n n e c t i o n   w i t h   t he   o p p o s i t e   s i d e   of  t h e   c h a n n e l   12,   a n d  

a f t e r   t h e   c a v i t y   has   t h u s   b e e n   f i l l e d ,   t h e   m o l d   p a r t s   1  a n d  

2  w i l l   be  l o c k e d   t o g e t h e r   a g a i n s t   s h i f t i n g   in   r e l a t i o n   t o  

e a c h   o t h e r .  

F i g .   8  s h o w s   a  s i m i l a r   a r r a n g e m e n t   in   a  d o u b l e   e m b o d i m e n t ,  

w i t h   t h e   l o w e r   p a r t   1  and  t h e   u p p e r   p a r t   2  b o t h   b e i n g  

p r o v i d e d   w i t h   f i x e d ,   f r a m e - s h a p e d   g u i d e s   10'   and  1 0 " ,   w h i c h  

p r o t r u d e   i n t o   p o c k e t s   12'   and   12"  in   t h e   o p p o s i t e   p a r t .   T h i s  

e n s u r e s   t h a t   a t   t h e   same  t i m e   t h e   g u i d e s   10 '   and   10"  c a n  

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



A l s o   F i g .   9  shows   s u c h   a  d o u b l e   a r r a n g e m e n t ,   b u t   in  t h i s  

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

12'   and  12"  t h r o u g h   one  or  more  f u n n e l - s h a p e d   i n l e t s   14 

f a c i n g   u p w a r d s .  

An  a r r a n g e m e n t   l i k e   t he   one  shown  in  F i g .   4  can   a l s o   be  u s e d  

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

l i n e s   b e t w e e n   t he   i n d i v i d u a l   mold   p a r t s .  



1.  A  m e t h o d   f o r   s t a b i l i z i n g   b o x l e s s   mo lds   of  s a n d   or  a  
s i m i l a r   m a t e r i a l   c o m p o s e d   of  at  l e a s t   two  s e p a r a t e l y  

p r o d u c e d   mo ld   p a r t s ,   (1,  2)  c  h  a  r  a  c   t  e   r  i  z  e  d   i n  

t h a t   a  c a v i t y   (7,   12)  a d j a c e n t   to  b o t h   mold  p a r t s   i s   f i l l e d  

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

f i l l i n g   m a t e r i a l ,   p r e f e r a b l y   d r i e d   mold   m a t e r i a l .  

2.  A  m e t h o d   as  c l a i m e d   in  C l a i m   1  f o r   s t a b i l i z i n g   h o r i z o n -  

t a l l y   p a r t e d   m o l d s   (1,   2)  u s i n g   a  b r a c i n g   j a c k e t   (6)  p l a c e d  

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

the   c a v i t y   (7)  i n t e n d e d   to  r e c e i v e   t h e   f i l l i n g   m a t e r i a l   i s  

p r o v i d e d   as  a  s p a c e   b e t w e e n   t he   b r a c i n g   j a c k e t   (6)  and  a t  

l e a s t   p a r t   of  t h e   e x t e r n a l   s i d e   f a c e s   of  t he   mold  p a r t s   ( 1 ,  

2 ) .  

3.  A  m e t h o d   as  c l a i m e d   in  C l a i m   1  f o r   s t a b i l i z i n g   a  l i n e a r  

row  of  h o r i z o n t a l l y   p a r t e d   m o l d s   (1,   2)  u s i n g   s t i f f e n i n g  

w a l l s   (8)  p o s i t i o n e d   a l o n g   the   s i d e s   of  the   row  of  m o l d s ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   t he   c a v i t y   i n t e n d e d   t o  

r e c e i v e   t h e   f i l l i n g   m a t e r i a l   is   p r o v i d e d   as  a  s p a c e   (7" ,   7 ' )  

p a r t l y   b e t w e e n   t h e   s t i f f e n i n g   w a l l s   (8)  and  a t   l e a s t   p a r t   o f  

t he   s i d e   f a c e s   of  t he   mold  p a r t s   (1,   2)  f a c i n g   t h e s e   w a l l s ,  

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

4.  A  m e t h o d   as  c l a i m e d   in  C l a i m   1  f o r   s t a b i l i z i n g   h o r i z o n -  

t a l l y   p a r t e d   m o l d s   (1,   2 ) ,   c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t  

a t   l e a s t   one   s t a b l e   g u i d e   (10)  i s   i n c o r p o r a t e d   in  a t   l e a s t  

t h e   one  mo ld   p a r t   ( 2 ) ,   s a i d   g u i d e   p r o t r u d i n g   in  r e l a t i o n   t o  

t he   p a r t i n g   l i n e   (3)  of  the   m o l d ,   and   t h a t   at   t he   p a r t i n g  

l i n e   t he   o t h e r   mo ld   p a r t   (1)  i s   p r o v i d e d   w i t h   a  p o c k e t   ( 1 2 )  

to  a c c e p t s   t h e   p r o t r u d i n g   p a r t   of  t h e   g u i d e   ( 1 0 ) ,   t h u s  

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

5.  A  m e t h o d   as  c l a i m e d   in  C l a i m   4,  c  h  a  r  a  c  t  e  r  i  z  e  d  

in  t h a t   a  f r a m e - s h a p e d   g u i d e   (10)  and  a  c o r r e s p o n d i n g  



a n n u l a r   p o c k e t   (12)   a r e   u s e d ,   s a i d   p o c k e t   h a v i n g   at  l e a s t  

one  o p e n i n g   (13)   f o r   e n t r y   of  f i l l i n g   m a t e r i a l   and  at   l e a s t  

one  o p e n i n g   (14)  f o r   c o n n e c t i n g   a  vacuum  s o u r c e .  
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