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Mixer  for  chemically  bound  moulding  mixtures. 
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(§7)  Two  auger  conveyors  (1)  feed  respective  streams  of 
moulding  sand  premixed  with  the  two  components 
respectively  of  a  cold  setting  binder  into  a  mixing  chamber 
(2)  wherein  rotary  paddles  (3)  form  the  final  mixture.  In 
order  to  prevent  the  waves  created  by  the  paddles 
introducing  fully  mixed  material  into  the  conveyour  outlets 
(6)  and  causing  deposits  on  the  conveyors,  an  intermediate 
chamber  (7)  at  least  30  cm  high  is  interposed  between  the 
outlets  (6)  and  the  mixing  chamber  (2).  Moreover  slide 
valves  (9)  are  provided  in  the  outlets  (6)  to  permit  exact 
regulation  of  the  proportions  of  the  two  components  even 
when  the  mixer  is  operated  with  repeated  starts  and  stops. 

CI 
<0 
o  

o  

a  
u i  

E E  

ACTORUM  AG 

T w o   auger  conveyors  (1)  feed  respective  streams  of 
moulding  sand  premixed  with  the  two  components 
respectively  of  a  cold  setting  binder  into  a  mixing  chamber 
(2)  wherein  rotary  paddles  (3)  form  the  final  mixture.  In 
order  to  prevent  the  waves  created  by  the  paddles 
introducing  fully  mixed  material  into  the  conveyour  outlets 
(6)  and  causing  deposits  on  the  conveyors,  an  intermediate 
chamber  (7)  at  least  30  cm  high  is  interposed  between  the 
outlets  (6)  and  the  mixing  chamber  (2).  Moreover  slide 
valves  (9)  are  provided  in  the  outlets  (6)  to  permit  exact 
regulation  of  the  proportions  of  the  two  components  even 
when  the  mixer  is  operated  with  repeated  starts  and  stops. 



The  i n v e n t i o n   r e l a t e s   to  a  mixer  of  the  type  set   fo r th   i n  

the  i n t r o d u c t o r y   pa r t   of  claim  1.  Known  mixers  of  t h i s   type  a r e  

used  in  p r e s e n t   foundry  p r a c t i c e   to  feed  to  the  mixing  chamber  

two  s t reams   of  washed  and  d r i ed   q u a r t z   moulding  sand  or  o t h e r  

moulding  m a t e r i a l ,   premixed  with  a  r e s i n   ( e .g .   a  furan  r e s i n )  

and  a  h a r d e n e r   (e .g .   PTS)  r e s p e c t i v e l y .   By  keep ing   the  b i n d e r  

components  thus  s e p a r a t e   no  r e a c t i o n   takes   p lace   in  the  m i x i n g  

c o n v e y o r s ,   such  as  auger  conveyors ,   which  should   t h e r e f o r e   n o t  

r e q u i r e   c l e a n i n g .   The  r e a c t i o n ,   t y p i c a l l y   a  c o l d - h a r d e n i n g  

r e a c t i o n ,   does  not  s t a r t   u n t i l   the  components  are  b r o u g h t  

t o g e t h e r   and  mixed  in  the  mixing  chamber  and  the  mixture   is  e m p t i e d  

out  b e f o r e   s i g n i f i c a n t   r e a c t i o n   has  taken  p l a c e ,   so  t h a t   t h e r e  

is  enough  time  for  hand l ing   the  p r e p a r e d   m i x t u r e .  

A  mixer  of  t h i s   type  is  o p e r a t e d   in  a  mixed  c o n t i n u o u s /  

ba tch   manner.  Depending  on  demand,  ba t ches   may  be  i n t e r m i t t e n t l y  

mixed  and  used  or  there   may  be  more  or  l e s s   c o n s t a n t   w i t h d r a w a l  

of  mixed  m a t e r i a l   with  c o r r e s p o n d i n g   feed  of  the  p r e m i x e d  

s t reams   in  o rder   to  ma in t a in   an  adequa te   l e v e l   in  the  m i x i n g  

chamber  for  e f f i c i e n t   mixing  and  a  long  enough  r e s i d e n c e   t i m e  

in  the  mixing  chamber.  Although  the  mixer  w i l l   be  o p e r a t e d   w i t h  

the  i n t e n t i o n   of  m a i n t a i n i n g   a  c o n s t a n t   l e v e l   in  the  m i x i n g  

chamber,   f l u c t u a t i o n   in  the  l e v e l   is  u n a v o i d a b l e   and  the  h i g h e r  

the  l e v e l ,   the  g r e a t e r   the  danger  t h a t   the  waves  in  the  m a t e r i a l  

be ing   mixed  w i l l   r i s e   to  the  l e v e l   o f  t h e   conveyor  o u t l e t s   and  

i n t r o d u c e   some  mixed  r e a c t i n g   components  in to   the  o u t l e t s .   T h i s  

e f f e c t   occurs   in  p r a c t i c e   and  leads   to  d e p o s i t s   on  the  auger .  

f l i g h t s   near   the  conveyor  o u t l e t s .  

These  d e p o s i t s   o b s t r u c t   the  o u t l e t   openings  from  the  c o n v e y o r s  
and  d i s t u r b   the  de f ined   feed  c r o s s - s e c t i o n s   which  are  i n t ended   t o  

ensure   the  c o r r e c t   p r o p o r t i o n s   of  b i n d e r   components  in  the  f i n a l  

m i x t u r e .   This  in  turn  a f f e c t s   the  i n t e n d e d   h a r d e n i n g   time  and  

the  d e s i r e d   p h y s i c a l   c h a r a c t e r i s t i c s   of  the  mixture   a f t e r  

comple t i on   of  the  ha rden ing   p r o c e s s .  



Another   d i s a d v a n t a g e   of  known  machines  is  t h a t ,   at  the  end  

of  a  mix,  the  feed  conveyors   are  f i r s t   swi t ched   of f .   Depend ing  

upon  the  p i t c h   angle  of  the  a u g e r  f l i g h t i n g ,   the  q u a n t i t i e s   o f  

premix  in  the  augers ,   and  the  p o s i t i o n   at  which  the  augers   s t o p ,  

an  a r b i t r a r y   amount  of  the  premix  f a l l s   back  and  gets   l e f t   in  t h e  

conveyors .   The  amounts  depend  also  on  the  t e m p e r a t u r e   and  v i s c o s i t y  

of  the  c o n s t i t u e n t s .   These  i n d e t e r m i n a t e   amounts  c a u s e  

d i s t u r b a n c e   of  the  d e s i r e d   p r o p o r t i o n s   of  components  when  t h e  

machine  is  r e - s t a r t e d   for   a  f r e sh   mix  so  tha t   t he re   is  a  

r e d u c t i o n   of  q u a l i t y ,   l e a d i n g   to  inhomogene i ty   or  so  c a l l e d  

" n e s t s   of  weakness"   which  only  r e a c t   s u b s t a n t i a l l y   l a t e r   t h a n  

the  r e s t   of  the  m i x t u r e .  

This  problem  is  p a r t i c u l a r l y   t roub lesome   when  the  mach ine  

is  used  to  p r e p a r e   a  lo t   of  small   mixes,   ie  i t   is  o p e r a t e d   w i t h  

f r e q u e n t   s t a r t s   and  s t o p s .  

The  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   is  to  overcome  t h e  

a b o v e - d i s c u s s e d   problems  of  known  machines  and  the  i n v e n t i o n   i s  

c h a r a c t e r i s e d   by  the  f e a t u r e s   se t   f o r t h   in  the  c h a r a c t e r i s i n g  

p a r t   of  c la im  1 .  

The  i n t e r m e d i a t e   chamber  accommodates  v a r i a t i o n s   in  the  l e v e l  

of  the  mix tu re   in  the  mixing__  chamber  and  ensures   t h a t   the  m i x t u r e  

does  not   feed  back  in to   the  o u t l e t s   of  the  conveyors .   The 

a d j u s t a b l e   flow  c o n t r o l   means  may  be  s l i d e   va lves   which  make  i t  

p o s s i b l e   to  de f ine   the  premix  amounts  which  are  fed  from  t h e  

conveyors   i n t o   the  mixing  chamber.  By  means  of  v a r i a b l e   c o n t r o l  

of  the  flow  c o n t r o l   means  i t   is  p o s s i b l e   to  se t   up  any  d e s i r e d  

mixing  r e g i m e .  

The  i n v e n t i o n   w i l l   be  d e s c r i b e d   in  more  d e t a i l ,   by  way  o f  

example,   with  r e f e r e n c e   to  the  accompanying  d rawings ,   in  w h i c h :  

Fig  1  is  a  f r o n t   e l e v a t i o n ,   p a r t i a l l y   in  s e c t i o n ,   of  a  

machine  embodying  the  i n v e n t i o n ,   and  

Fig  2  is  a  s ide   e l e v a t i o n   of  the  machine ,   again  p a r t i a l l y  

in  s e c t i o n .  

The  b a s i c   form  of  the  i l l u s t r a t e d   machine  is  c o n v e n t i o n a l  

and  two  auger   conveyors   1  along  side  each  o the r   feed  p r e m i x e d  

moulding  sand  with  r e s i n   and  ha rdene r   r e s p e c t i v e l y   i n to   a  m i x i n g  

chamber  2  hav ing   a  r o t a r y   paddle   mixer  3  t h e r e i n .   The  means  f o r  

d r i v i n g   the  padd le   mixer  about  i t s   v e r t i c a l   axis   are  c o n v e n t i o n a l  



and  are  not  shown.  The  f u l l y   mixed  compos i t ion   is  wi thdrawn  a s  

r e q u i r e d   from  the  mixing  chamber  2  by  opening  a  s l i d e   valve  4 

o p e r a t e d   by  a  h y d r a u l i c   or  pneumatic   a c t u a t o r   5 .  

Each  auger  conveyor  1  has  an  o u t l e t   opening  6  bu t ,   i n  

c o n t r a s t   to  known  machines ,   these   o u t l e t s   do  not  open  d i r e c t l y  

in to   the  top  of  the  mixing  chamber  2.  An  i n t e r m e d i a t e   chamber  7 

is  i n t e r p o s e d   between  the  cas ing  of  the  conveyors  and  the  top  o f  

the  mixing  chamber  2,  being  a t t a c h e d   by  top  and  bottom  f l a n g e s  

8.  The  h e i g h t   of  the  i n t e r m e d i a t e   chamber  w i l l   depend  upon  t h e  

t h r o u g h p u t   of  the  mixer  but  should  be  at  l e a s t   30  cm  in  o rder   t o  

ensure   t h a t   no  f u l l y   mixed  m a t e r i a l   can  feed  back  in to   e i t h e r   o f  

the  open ings   6  even  under  the  i n f l u e n c e   of  the  waves  c r e a t e d   by  

the  padd le   s t i r r e r   3.  This  is  t rue  even  when  the  mixing  chamber  

is  f i l l e d   to  i t s   maximum  l e v e l   or  when  the  maximum  p o s s i b l e  

mixing  time  is  employed  be fore   the  valve  4  is  opened.   The 

i n t e r m e d i a t e   chamber  7  can  be  of  c y l i n d r i c a l   form  and  is  s i m p l y  

f i t t e d   between  the  conveyor  housing  and  mixing  chamber  w i t h o u t  

the  need  for   any  major  r e - d e s i g n .  

A d d i t i o n a l l y ,   the  o u t l e t s   6  from  the  auger  conveyors   1  a r e  

p r o v i d e d   with  t h e i r   own  a d j u s t a b l e   flow  c o n t r o l   means  9 

i l l u s t r a t e d   as  s l i d e   va lves   with  s l i d i n g   p l a t e s   10  o p e r a t e d   by  

i n d i v i d u a l   h y d r a u l i c   or  pneumat ic   a c t u a t o r s   11.  An  a d v a n t a g e  

of  the  i l l u s t r a t e d   l a y  o u t   is  t h a t ,   s imply  by  d i s c o n n e c t i n g   t h e  

heads  of  the  p i s t o n   rods  12  from  the  valve  p l a t e s   10  and  s w i n g i n g  

the  a c t u a t o r s   c l e a r ,   the  valve  p l a t e s   can  be  wi thdrawn  and  

c l e a n e d .  

Each .  auger   conveyer   1  comprises   two  augers  w i t h  f l i g h t s   o f  

o p p o s i t e   p i t c h .   The  r e a r   auger  ( r i g h t   hand  auger  in  Fig  2)  i s  

the  feed  auger   for   the  c o r r e s p o n d i n g   premix  ( s a n d - r e s i n   premix  o r  

s a n d - c a t a l y t i c   h a r d e n e r   p remix) .   The  f r o n t   auger  ( l e f t   h a n d  

auger  in  Fig  2)  is  used  s o l e l y   to  r e t u r n   any  m a t e r i a l   which,  due 

to  the  speed  with  which  i t   is  p r o p e l l e d   by  the  r i g h t   hand  a u g e r ,  
might  be  thrown  h o r i z o n t a l l y   over  the  opening  6.  If   i t   were  n o t  
for  the  l e f t   hand  auger ,   t h i s   " s p i l l "   m a t e r i a l   would,  a f t e r   a  

t ime,  become  compacted  and  foul   the  smooth  o p e r a t i o n   of  t h e  

c o n v e y o r .  



1.  Mixer  for  c h e m i c a l l y   bound  moulding  mix tures   c o m p r i s i n g  

a  p l u r a l i t y   of  mixing  conveyors   f e e d i n g   moulding  m a t e r i a l  

premixed  with  i n d i v i d u a l   b i n d e r   components  to  a  mixing  chamber  

wherein   the  s e p a r a t e   s t reams  of  moulding  m a t e r i a l ,   and  hence  t h e  

b i n d e r   components  are  mixed,  c h a r a c t e r i s e d   by  an  i n t e r m e d i a t e  

chamber  (7)  between  the  o u t l e t s   (6)  of  the  conveyors  (1)  a n d  

the  mixing  chamber  (2)  and  a d j u s t a b l e   flow  c o n t r o l   means  ( 9 )  

at  the  sa id   o u t l e t s   for   r e g u l a t i n g   the  s t reams  f lowing   to  t h e  

mixing  chamber .  

2.  A  mixer  a c c o r d i n g   to  claim  1,  c h a r a c t e r i s e d   in  t h a t   t h e  

i n t e r m e d i a t e   chamber  (7)  has  a  h e i g h t   of  at  l e a s t   30  cm. 

3.  A  mixer  a c c o r d i n g   to  claim  1  or  2,  c h a r a c t e r i s e d   in  t h a t  

the  flow  c o n t r o l   means  (9)  are  s l i d e   v a l v e s .  

4.  A  mixer  a c c o r d i n g   to  claim  3,  c h a r a c t e r i s e d   in  t h a t   e a c h  

s l i d e   valve  (9)  has  a  valve  p l a t e   (10)  r e l e a s a b l y   connec ted   t o  

an  a c t u a t o r   (11)  which  can  be  moved  as ide   to  permi t   the  v a l v e  

p l a t e   to  be  wi thdrawn  for   c l e a n i n g .  



1.  Mixer  for  c h e m i c a l l y   bound  mou ld ing   m i x t u r e s ,   c o m p r i s i n g  

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

premixed  w i t h   i n d i v i d u a l   b i n d e r   components  to  a  mixing  chamber 

wherein   the  s e p a r a t e   s t reams  of  moulding  m a t e r i a l ,   and  hence  t h e  

b i n d e r   components  are  mixed,  c h a r a c t e r i s e d   by  an  i n t e r m e d i a t e  

chamber  (7)  between  the  o u t l e t s   (6)  of  the  conveyors   (1)  and  t h e  

mixing  chamber  (2)  and  a d j u s t a b l e   flow  c o n t r o l   means  (9)  at  t h e  

sa id   o u t l e t s   for  r e g u l a t i n g   the  s t reams  f lowing   to  the  m i x i n g  

chamber .  

2.  A  mixer  accord ing   to  claim  1,  c h a r a c t e r i s e d   in  t h a t  

the  i n t e r m e d i a t e   chamber  (7)  has  a  h e i g h t   of  at  l e a s t   30  cm. 

3.  A  mixer  accord ing   to  claim  1  or  2,  c h a r a c t e r i s e d   i n  

t h a t   the  i n t e r m e d i a t e   chamber  (7)  is  a  s t r a i g h t   c y l i n d e r .  

4.  A  mixer  acco rd ing   to  claim  1,  2  or  3,  c h a r a c t e r i s e d  

in  t h a t   the  flow  c o n t r o l   means  (9)  are  s l i d e   v a l v e s .  

5.  A  m i x e r . a c c o r d i n g   to  claim  4,  c h a r a c t e r i s e d   in  t h a t  

each  s l i d e   valve  (9)  has  a  valve  p l a t e   (10)  r e l e a s a b l y   connected   t o  

an  a c t u a t o r   (11)  which  can  be  moved  as ide   to  p e r m i t   the  v a l v e  

p l a t e   to  be  withdrawn  for  c l e a n i n g .  
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