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(§4)  An  extrusion  machine. 

@  An  extrusion  machine  for  making  elongated  articles  of  con- 
crete  by  forcing  the  concrete  through  a  mold,  the  article 
having  a  relatively  large  core,  has  a  rotatable  spiral  conveyor 
(20,  22)  which  extends  longitudinally  of  the  mold  (26)  and 
moves  the  concrete  through  the  mold.  Non-rotatable  forming 
elements  (28,  30,  32)  in  the  mold  (26)  form  the  internal  cavity, 
which  elements  are  positioned  immediately  downstream  of  the 
conveyor  with  their  lower  edge  not  more  than  1  0%  of  the 
forming  element  below  the  lower  edge  of  the  conveyor.  The 
lower  edge  and  lower  side  of  the  forming  elements  (28,  30,  32) 
are  free  of  any  substantial  ramp,  and  a  ramp  (34)  on  the  first 
forming  element  (28)  extends  upwardly  from  the  downstream 
end  of  the  conveyor  (20,  22).  The  conveyor  forces  the  con- 
crete  over  the  forming  elements  to  form  the  concrete  article, 
and  the  machine  is  moved  forwardly  by  reaction  as  the  con- 
crete  is  forced  against  the  molded  concrete. 
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An extrusion machine for making elongated articles of con 
crete  by  forcing  the  concrete  through  a  mold,  the  article 
having  a  relatively  large  core,  has  a  rotatable  spiral  conveyor 
(20,  22)  which  extends  longitudinally  of  the  mold  (26)  and 
moves  the  concrete  through  the  mold.  Non-rotatable  forming 
elements  (28,30,  32)  in  the  mold  (26)  form the  internal  cavity, 
which  elements  are  positioned  immediately  downstream  of  the 
conveyor  with  their  lower  edge  not  more  than  10%  of  the 
forming  element  below  the  lower  edge  of  the  conveyor.  The 
lower  edge  and  lower  side  of  the  forming  elements  (28,  30,  32) 
are  free  of  any  substantial  ramp,  and  a  ramp  (34)  on  the  first 
forming  element  (28)  extends  upwardly  from  the  downstream 
end  of  the  conveyor  (20,  22).  The  conveyor  forces  the  con- 
crete  over  the  forming  elements  to  form  the  concrete  article, 
and  the  machine  is  moved  forwardly  by  reaction  as  the  con- 
crete  is  forced  against  the  molded  concrete. 



T h i s   i n v e n t i o n   r e l a t e s   to   an  e x t r u s t i o n   m a c h i n e   f o r  

m a k i n g   e l o n g a t e d   a r t i c l e s   of  c o n c r e t e .  

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

by  t h e   u s e   of   a  s c r e w   c o n v e y o r   to   f o r c e   t h e   c o n c r e t e   t h r o u g h  

t h e   m o l d ,   i s   w e l l   known .   U . S .   P a t e n t   3 , 1 5 9 , 8 9 7   i s s u e d  

D e c e m b e r   8 t h ,   1 9 6 4   to   E l l i s   d i s c l o s e s   a  m a c h i n e   h a v i n g   a  

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

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

s e c u r e d   to   t h e   d o w n s t r e a m   end   and   t h a t   m a n d r e l   r o t a t e s   w i t h  

t h e   a u g e r .   A  v i b r a t o r   i s   m o u n t e d   on  t h e   m a c h i n e   o u t s i d e   t h e  

m o l d i n g   a r e a   so  t h a t   t h e   e n t i r e   m a c h i n e   i s   v i b r a t e d .   In   t h e  

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

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

w h i c h   t h e   c o r e s   m u s t   be  of   c i r c u l a r   c r o s s   s e c t i o n .  

C a n a d i a n   P a t e n t   9 1 0 , 0 3 0   i s s u e d   S e p t e m b e r   1 9 t h ,   1 9 7 2  

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

any   c r o s s   s e c t i o n a l   s h a p e .   In   t h e   e x t r u s i o n   m a c h i n e   o f  

C a n a d i a n   P a t e n t   9 1 0 , 0 3 0   t h e r e   i s   a  f o r m i n g   e l e m e n t   of   a n y  

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

t h e   d o w n s t r e a m   end  of   t h e   s p i r a l   c o n v e y o r .   T h a t   f o r m i n g  

e l e m e n t   i s   m o u n t e d   so  as  n o t   to   be  r o t a t e d   by  t h e   c o n v e y o r .  
I t   may  be  n o n r o t a t e d   o r   i t   may  be  r o t a t e d   a t   a  s p e e d   d i f f e -  

r e n t   f r o m   t h e   c o n v e y o r   o r   i n d e e d   a t   a  s p e e d   t h e   same  as  t h e  

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

c o n v e y o r   and   t h e   f o r m i n g   e l e m e n t   c a n   be  d r i v e n   i n d e p e n d e n t l y .  
C a n a d i a n   P a t e n t   1 , 0 3 1 , 9 3 4   i s s u e d   May  3 0 t h ,   1978   s h o w s  

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

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

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

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

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

c o n c r e t e   b o d i e s   h a v i n g   c o r e s   of   d i f f e r e n t   s i z e s .   In   t h i s  

p a t e n t   t h e   m o l d i n g   e l e m e n t s   do  n o t   r o t a t e .  

C a n a d i a n   P a t e n t   1 , 1 0 0 , 2 9 7   i s s u e d   May  5 t h ,   1981   s h o w s  

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

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

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



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

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

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

w h e e l s   and   e x t r u d e   t h e   f o r m e d   c o n c r e t e   b o d y   on  t h e   u p p e r  

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

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

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

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

a t   p r e s e n t ,   i t   i s   i m p o r t a n t   to   s e e k   ways   i n   w h i c h   t h e  

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

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

c o u l d   p o s s i b l y   be  s a i d   to   be  i n a d e q u a t e   b e c a u s e   t h e   s t r u c t u r e  

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

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

t h e   c r o s s   s e c t i o n a l   a r e a .   A  r e l a t i v e l y   l a r g e   c o r e   c r o s s  

s e c t i o n   w o u l d   i n   f a c t   be  p e r f e c t l y   a c c e p t a b l e   i n   p r o d u c i n g   a  

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

a b l e   to   p r o d u c e   s u c h   b o d i e s .   I t   w o u l d   f o r   e x a m p l e ,   b e  

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

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

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

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

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

The  p r e s e n t   i n v e n t i o n   s e e k s   to   p r o v i d e   a  m a c h i n e  

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

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

be  u s e d   to   p r o d u c e   a  b o d y   of   t h e   r e q u i r e d   s t r e n g t h .  

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   an  e x t r u s i o n   m a c h i n e  

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

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

l a r g e   c o r e ,   t h e   m a c h i n e   b e i n g  m o v e d   f o r w a r d l y   by  r e a c t i o n  

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

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

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

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

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



t h a n   10%  of   t h e   h e i g h t   of   t h e   f o r m i n g   e l e m e n t   i s   b e l o w   t h e  

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

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

e l e m e n t   b e i n g   f o r m e d   w i t h   a  ramp  e x t e n d i n g   u p w a r d l y   f r o m   t h e  

d o w n s t r e a m   end   of   t h e   c o n v e y o r ,   t h e   l o w e r   e d g e   and   l o w e r  

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

r amp,   and   t h e   c o n v e y o r   f o r c i n g   t h e   c o n c r e t e   o v e r   t h e   f o r m i n g  

e l e m e n t   to   f o r m   t h e   c o n c r e t e   a r t i c l e .  

I t   i s   e x t r e m e l y   d e s i r a b l e   t h a t   t h e r e   be  a  v i b r a t o r  

w i t h i n   t h e   f o r m i n g   e l e m e n t .   I t   i s   a l s o   u s e f u l ,   on  o c c a s i o n s ,  

to   i n c l u d e   v i b r a t o r   p l a t e   on  t o p   of   t h e   m o l d ,   a b o v e   t h e  

f o r m i n g   e l e m e n t .  

The  f o r m i n g   e l e m e n t   s h o u l d   be  f r e e   of   any   s u b s t a n t i a l  

ramp  a t   i t s   b o t t o m   u p s t r e a m   e d g e   and   s i d e s .   H o w e v e r ,   a  r a m p  
i s   p e r m i s s i b l e   p r o v i d e d   i t   i s   s h o r t .   I t s   l e n g t h   m u s t   n o t  

e x c e e d   25%  of   t h e   l e n g t h   o f   t h e   f o r m i n g   e l e m e n t .  

As  i s   common  w i t h   m a c h i n e s   as  d i s c u s s e d   i n   t h e   p r i o r  

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

e l e m e n t s .   The  f i r s t   e l e m e n t   i s   f o r m e d   w i t h   a  v i b r a t o r   a n d  

t h e   s u b s e q u e n t   e l e m e n t s   a r e   u n v i b r a t e d .   T h e r e   i s   t h u s   a  

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

One  way  of   c a r r y i n g  o u t   t h e   i n v e n t i o n   i s   d e s c r i b e d   i n  

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 s ,   w h i c h   i l l u s t r a t e ,  

by  way  of   e x a m p l e   one  e m b o d i m e n t ,   and   i n   w h i c h : -  

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

t h e   p r e s e n t   i n v e n t i o n ,  

F i g u r e   2  i s   a  s e c t i o n   t h r o u g h   a  m a c h i n e   a c c o r d i n g   t o .  

t h e   p r e s e n t   i n v e n t i o n ,  

F i g u r e   3  i s   a  s e c t i o n   a l o n g   t h e   l i n e   3 - 3   i n   F i g u r e   2 ,  
a n d  

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

F i g u r e s   2  and   3 .  

F i g u r e   1  i l l u s t r a t e s   an  e x t r u s i o n   m a c h i n e   10  s h o w i n g  

a  b l o c k   12  e x t r u d e d   f r o m   t h e   m a c h i n e   o n t o   a  b a s e   and   t r a c k  

14.   T h e r e   i s   a  h o p p e r   16  t h r o u g h   w h i c h   t h e   c o n c r e t e   i s   f e d  
to   t h e   m a c h i n e   10  and   an  e l e c t r i c   m o t o r   18  to   t u r n   t h e  

s c r e w   c o n v e y o r s   20  and   22  shown   i n   more   d e t a i l   i n   F i g u r e s   2  

and   3.  The  m a c h i n e   10  h a s   w h e e l s   24  to   move  a l o n g   t h e   u p p e r  
s u r f a c e   of   t h e   t r a c k   1 4 .  



F i g u r e   2  i l l u s t r a t e s   t h e   m a c h i n e   i n   more   d e t a i l .  

R o t a t a b l e   s p i r a l   c o n v e y o r s   20  and   22  e x t e n d   l o n g i t u d i n a l l y  

of   a  m o l d   26.   C o n c r e t e   i s   f e d   t h r o u g h   t h e   h o p p e r   16  and   t h e  

m a c h i n e   10  moves   f o r w a r d   as  t h e   c o n v e y o r s   f o r c e   c o n c r e t e  

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

f o r m e d   i n   t h e   e x t r u d e d   a r t i c l e .   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   i n t e r n a l   c a v i t y   h a s   a  d e p t h ,   d e f i n e d   by  i t s   p o s i -  

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

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

r e l a t i v e l y   l a r g e   c o r e s   c o m p a r e d   w i t h   t h e   p r i o r   a r t .   T h e  

c o r e s   may  be  l a r g e   by  e x t e n d i n g   u p w a r d l y   or   l a t e r a l l y   to   a n  

e x t e n t   n o t   p o s s i b l e   i n   p r i o r   a r t   m a c h i n e s .   T h i s   i s   a c h i e v e d  

i n   t h e   p r e s e n t   i n v e n t i o n   by  t h e   p r o v i s i o n   of   f o r m i n g   e l e m e n t s  

28,  30  and   32  e a c h   h a v i n g   i t s   l o w e r   e d g e   i n   l i n e   w i t h   a  

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

F i g u r e   2.  H o w e v e r ,   i t   s h o u l d   be  n o t e d   t h a t   t h e   same  r e s u l t s  

c an   be  a c h i e v e d   i f   t h e   f o r m i n g   e l e m e n t   l o w e r   e d g e   i s   b e l o w  

t h e   l o w e r   e d g e   o f   t h e   c o n v e y o r   p r o v i d e d   t h a t   n o t   more   t h a n  

10%  o f   t h e   t o t a l   h e i g h t   o f   t h e   f o r m i n g   e l e m e n t   i s   b e l o w   t h e  

l o w e r   e d g e   of   t h e   c o n v e y o r .   The  l o n g i t u d i n a l   c e n t e r   l i n e   A 

of   t h e   e l e m e n t s   i s   h i g h e r   t h a n   t h e   c e n t e r   l i n e   B  o f   t h e  

c o n v e y o r ,   as  p a r t i c u l a r l y   i l l u s t r a t e d   i n   F i g u r e   4,  and   a  

ramp  34  as  s h o w n   i n   F i g u r e s   2  a n d   4,  e x t e n d s   u p w a r d l y   f r o m  

t h e   d o w n s t r e a m   end   o f   t h e   c o n v e y o r s   20  and   22  t h a t   i s  

a d j a c e n t   t h e   e n d   o f   t h e   c o n v e y o r ,   w i t h i n   t h e   m o l d   2 6 .  

The  m a c h i n e   h a s ,   as  may  be  c o n s i d e r e d   c o n v e n t i o n a l ,  

a  m a i n   f r a m e   36  h a v i n g   s i d e   m e m b e r s   38  and   c r o s s   m e m b e r s   4 0 .  

T h e r e   i s   a  m o u n t i n g   f r a m e   42  m o u n t e d   on  t h e   s i d e   m e m b e r s   3 8  

w h i c h   e x t e n d s   a c r o s s   t h e   m a c h i n e .   T h i s   m o u n t i n g   f r a m e   4 2  

can   be  a d j u s t e d   up  and   down  by  t h e   p r o v i s i o n   of   b o l t s   4 4 .  

The  m a i n   f r a m e   36  i s   p r o v i d e d   w i t h   w h e e l s   24  t h a t   r i d e   o n  
t h e   r a i l s   14  b u t   i t   i s   a l s o   n e c e s s a r y   to   p r e v e n t   t h e   d o w n -  

s t r e a m   end   of   t h e   m a c h i n e   f r o m   r i s i n g   d u r i n g   o p e r a t i o n .  
W h e e l s   46  e n g a g e   t h e   u n d e r s u r f a c e   of   t h e   s i d e s   38  as  s h o w n   i n  

F i g u r e   2  to   p r e v e n t   any   p o s s i b l e   l i f t i n g   of   t h e   m a c h i n e .  

W e i g h t s   a d d e d   t o   t h e   d o w n s t r e a m  e n d   o f   t h e   m a c h i n e   c an   b e  

u s e d   i n s t e a d .   T h e r e   a r e   s h o w n   two  s p i r a l   c o n v e y o r s   20  a n d  

22  a l t h o u g h   t h e   s k i l l e d   m a n  w i l l   know  t h a t   w i d e   v a r i a t i o n   o f  
t h a t   n u m b e r   i s   p o s s i b l e .   E a c h   i s   m o u n t e d   a t   one  end   i n  



s u i t a b l e   b e a r i n g s   48  c a r r i e d   by  m o u n t i n g   f r a m e   42.  E a c h  

c o n v e y o r s   i s   made  of  a  f l i g h t   50  s e c u r e d   to   or   f o r m e d  

i n t e g r a l l y   w i t h   a  h o l l o w   s h a f t   52.  As  p a r t i c u l a r l y   shown  i n  

F i g u r e   4  t h e   h o l l o w   s h a f t   52  h a s   a  s t r a i g h t   s e c t i o n   e x t e n d -  

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

i n c r e a s e s   o u t w a r d l y   t o w a r d s   t h e   d o w n s t r e a m   end .   H o w e v e r ,   i t  

may  be  of   u n i f o r m   c r o s s   s e c t i o n .  

C o n v e y o r   20  i s   r o t a t e d   i n   i t s   b e a r i n g   48  by  a  c h a i n  

and   s p r o c k e t   a r r a n g e m e n t   54  d r i v e n   by  e l e c t r i c   m o t o r   1 8  

m o u n t e d   on  f r a m e   42.  The  s e c o n d   c o n v e y o r   22  may  be  p r o v i d e d  

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

t h e   same  e l e c t r i c   m o t o r   18  t h r o u g h   g e a r s   56  and   a  c h a i n   a n d  

s p r o c k e t   a r r a n g e m e n t   58  e n s u r i n g   t h a t   t h e   two  c o n v e y o r s   2 0  

and  22  r o t a t e   i n   o p p o s i t e   d i r e c t i o n s .  

The  f o r m i n g   e l e m e n t s   28,  30  and   32  a r e   e a c h   m o u n t e d   o n  

a  s h a f t   60  e x t e n d i n g   t h r o u g h   t h e   h o l l o w   c o r e   s h a f t   52.  T h e  

f i r s t   e l e m e n t   28,  w i t h   ramp  34  i s   a t t a c h e d   t o   t h e   end   of   t h e  

i n t e r n a l   s h a f t .   The  r e m a i n i n g   e l e m e n t s   30  a n d   32  a r e   t h e n  

b o l t e d   s u c c e s s i v e l y   f i r s t   to   t h e   r a m p e d   e l e m e n t   28  by  b o l t s  

62  w h i c h   a l s o   e n g a g e   i n   d a m p e r s   64.   T h i s   i s   b e c a u s e   t h e  

f i r s t   e l e m e n t   28  i s   p r o v i d e d   w i t h   a  v i b r a t o r   66,  d r i v e n   b y  

e l e c t r i c   m o t o r   68  t h r o u g h   i n t e r n a l   s h a f t   70.   The  v i b r a t o r ,  
w h i c h   i s   a  s i m p l e   e c c e n t r i c ,   w i l l   n o t   be  d e s c r i b e d   h e r e  

f u r t h e r   as  i t   i s   w e l l   known  i n   t h e   a r t .   I t   s h o u l d   a l s o  

be  n o t e d   t h a t   an  a d d i t i o n a l   v i b r a t o r   72  may  be  p r o v i d e d   o n  

t o p   of   t h e   m a c h i n e   as  shown  i n   F i g u r e   2.  The  s t r u c t u r e   o f  

t h i s   v i b r a t o r   72  w i l l   a l s o   n o t   be  d e s c r i b e d   as  i t   i s  

c o n v e n t i o n a l .  

A g a i n   as  i s   c o n v e n t i o n a l   t h e   w i d t h   of   t h e   b o d y   12  to   b e  

p r o d u c e d   may  be  c o n t r o l l e d   by  s i d e   p l a t e s   74  m o u n t e d   o n  

o p p o s i t e   s i d e s   of   t h e   m o l d   26.  The  s i d e   p l a t e s   74  a r e  

m o u n t e d   f o r   a d j u s t m e n t   on  f r a m e   m e m b e r s   38  by  b o l t s   7 6 .  

S i m i l a r l y   t h e   d e p t h   of   t h e   m o l d   26  c an   be  c o n t r o l l e d   by  a n  

u p p e r   p l a t e   78  p o s i t i o n e d   on  t o p   of   t h e   m o l d i n g   s e c t i o n   a n d  

a d j u s t a b l e   on  b o l t s   80  i n   c o n v e n t i o n a l   m a n n e r .  
As  p r e v i o u s l y   i n d i c a t e d   t h e   p o s i t i o n   o f   t h e   f o r m i n g  

e l e m e n t s   i n   t h e   m o l d   can   be  c o n t r o l l e d   by  b o l t s   4 4 .  

In  o p e r a t i o n   c o n c r e t e   i s   f e d   t h r o u g h   t h e   h o p p e r   1 6  

to   t h e   s p i r a l   c o n v e y o r s   20  and  2 2 . . T h e   c o n c r e t e   i s   f o r c e d  



o v e r  t h e   f o r m i n g   e l e m e n t s   28,  30  and   32  i n   t h e   mo ld   26  b y  

t h e   s c r e w   c o n v e y o r .   The  m a c h i n e   i s   moved   f o r w a r d   by  t h e  

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

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

on  w h e e l s   24  and   d e p o s i t s   t h e   f o r m e d   e l e m e n t s   12  as  shown  i n  

F i g u r e   1.  B e c a u s e   o f   t h e   c o n c r e t e   u s e d   t h e   p r o d u c t   s e t s   u p  

e x t r e m e l y   q u i c k l y   a n d  i s   s e l f - s u p p o r t i n g   v i r t u a l l y   i m m e d i a t -  

e l y   u p o n   f o r m a t i o n .   The  v i b r a t o r   66  i n   t h e   f i r s t   f o r m i n g  

e l e m e n t   28  e n s u r e s   t h a t   t h e   c o n c r e t e   f l o w s   s m o o t h l y   a r o u n d  

t h e   f o r m i n g   e l e m e n t s .  

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

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

t h e   a r t i c l e   c an   be  p r o d u c e d .   T h i s   i s   made  p o s s i b l e   b y  

h a v i n g   t h e   c e n t e r   l i n e   B  o f   t h e   s c r e w   l o w e r   t h a n   t h e   c e n t e r  

l i n e   A  of   t h e   m o l d ,   by  t h e   p r o v i s i o n   o f   t h e   ramp  34  on  t h e  

t o p   o f   t h e   f i r s t   f o r m i n g   e l e m e n t   28  and   by  t h e   a b s e n c e   o f  

any   s u b s t a n t i a l   ramp  on  t h e   u n d e r s i d e   o f   t h e   f o r m i n g   e l e m e n t .  

I t   i s   a l s o   d e s i r a b l e  t h a t   t h e r e   n o t   be  a  ramp  on  t h e   l o w e r  

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

d i n a l   a x i s   of   t h e   s c r e w   as  shown   i n   F i g u r e   4.  H o w e v e r ,   a  

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

g r e a t   l e n g t h   o r   d e p t h   and   d o e s   n o t   e x c e e d   25%  of   t h e   f o r m i n g  

e l e m e n t   l e n g t h .  

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

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

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

c o n c r e t e .  



1.  An  e x t r u s i o n   m a c h i n e   f o r   m a k i n g   e l o n g a t e d   a r t i c l e s  

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

a r t i c l e   h a v i n g   a  r e l a t i v e l y   l a r g e   c o r e ,   t h e   m a c h i n e   b e i n g  

moved   f o r w a r d l y   by  r e a c t i o n   as  t h e   c o n c r e t e   i s   f o r c e d  

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

c o n v e y o r   (20 ,   22)   i n   and   e x t e n d i n g   l o n g i t u d i n a l l y   of   t h e  

m o l d   ( 2 6 )   f o r   m o v i n g   t h e   c o n c r e t e   t h r o u g h   t h e   m o l d   ( 2 6 ) ,  

and   a  n o n - r o t a t a b l e   f o r m i n g   e l e m e n t   (28 ,   30,  32)  f o r   f o r m i n g  

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

t h e   m o l d   ( 2 6 )   i m m e d i a t e l y   f o l l o w i n g   t h e   d o w n s t r e a m   end   o f  

t h e   c o n v e y o r   (20 ,   2 2 ) ,   w i t h   i t s   l o w e r   e d g e   p o s i t i o n e d   s o  

t h a t   n o t   more   t h a n   10%  of   t h e   h e i g h t   of   t h e   f o r m i n g   e l e m e n t  

( 2 8 , 3 0 , 3 2 )   i s   b e l o w   t h e   l o w e r   e d g e   of   t h e   c o n v e y o r   (20 ,   2 2 ) ,  

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

l i n e   of   t h e   c o n v e y o r ,   t h e   f o r m i n g   e l e m e n t   b e i n g   f o r m e d   w i t h  

a  ramp  (34 )   e x t e n d i n g   u p w a r d l y   f r o m   t h e   d o w n s t r e a m   end   of   t h e  

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

e l e m e n t   b e i n g   f r e e   of   any   s u b s t a n t i a l   r amp ,   and   t h e   c o n v e y o r  
f o r c i n g   t h e   c o n c r e t e   o v e r   t h e   f o r m i n g   e l e m e n t   to   f o r m   t h e  

c o n c r e t e   a r t i c l e .  

2.  A  m a c h i n e   as  c l a i m e d   i n   C l a i m   1,  i n c l u d i n g   a  v i b r a t o r  

( 6 6 )   w i t h i n   t h e   f o r m i n g   e l e m e n t   ( 2 8 ) .  

3.  A  m a c h i n e   as  c l a i m e d   i n   C l a i m   2,  i n c l u d i n g   a  v i b r a t o r  

p l a t e   (72 )   on  t o p   of   t h e   m o l d   ( 2 6 ) ,   a b o v e   t h e   f o r m i n g   e l e m e n t . .  

4.  A  m a c h i n e   as  c l a i m e d   i n   C l a i m   1,  i n   w h i c h   t h e   f o r m i n g  

e l e m e n t   i s   f r e e   of   any   s u b s t a n t i a l   ramp  a t   i t s   b o t t o m  

u p s t r e a m   e d g e .  

5.  A  m a c h i n e   as  c l a i m e d   i n   C l a i m   4,  i n   w h i c h   a n y  
ramp  p r e s e n t   a t   t h e   b o t t o m   u p s t r e a m   edge   of   t h e   f o r m i n g  
e l e m e n t   i s   s h o r t   and   d o e s   n o t   e x c e e d   25%  of   t h e   f o r m i n g  

e l e m e n t   l e n g t h .  



6.  A  m a c h i n e   as  c l a i m e d   i n   C l a i m   2,  i n   w h i c h   t h e r e   a r e   a  

p l u r a l i t y   o f   f o r m i n g   e l e m e n t s   (28 ,   30,  3 2 ) ,   t h e   f i r s t   e l e m e n t  

( 2 8 )   f o r m e d   w i t h   t h e   v i b r a t o r   ( 6 6 ) ,   t h e   s u b s e q u e n t   e l e m e n t s  

(30 ,   32)  b e i n g   u n v i b r a t e d ,   and   w i t h   v i b r a t i o n   d a m p e r   m e a n s  

( 6 4 )   b e t w e e n   e a c h   f o r m i n g   e l e m e n t .  

7.  A  m a c h i n e   as  c l a i m e d   i n   C l a i m   1,  i n   w h i c h   t h e   f o r m i n g  

e l e m e n t   i s   r e m o v a b l e .  

8.  A  m a c h i n e   as  c l a i m e d   i n   C l a i m   6,  i n   w h i c h   t h e   v i b r a t i o n  

d a m p e r   m e a n s   ( 6 4 )   i s   a  r u b b e r   d i s c   b e t w e e n   and   s e c u r e d   t o  

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

9.  A  m a c h i n e   as   c l a i m e d   i n   C l a i m   1,  i n c l u d i n g   a  p l u r a l i t y  

of   s c r e w   c o n v e y o r s   ( 20 ,   22)  and   a  p l u r a l i t y   of   f o r m i n g  

e l e m e n t s   (28 ,   30,  32)  so  t h a t   t h e   m a c h i n e   i s   a b l e   to   f o r m  

w i d e ,   r e l a t i v e l y   f l a t   a r t i c l e s .  
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