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(S)  Turbine  mixer. 
(57)  A  mixer  having  a  rotary  drum  (12)  which  compr 
flexible  member  (21),  an  inner  rotor  (36)  with  outstc 
blades  thereon,  the  flexible  member  (21  ),  the  inner  rote 
and  its  blades  all  being  of  elastomeric  material,  the 
diameter  of  the  flexible  member  (21)  being  greater  th 
envelope  diameter  of  the  rotor  blades  (39),  the  mixei 
(36)  being  positionable  within  the  flexible  member  (2' 
which  its  blades  (38,  39)  co-operate  in  the  mixing  of  coi 
but  being  withdrawable  therefrom  for  cleaning  and  n 
nance  purposes. 
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 A   mixer  having  a  rotary  drum  (12)  which  comprises  a 
flexible  member  (21),  an  inner  rotor  (36)  with  outstanding 
blades  thereon,  the  flexible  member  (21  the  inner  rotor  (36), 
and  its  blades  all  being  of  elastomeric  material,  the  inner 
diameter  of  the  flexible  member  (21)  being  greater  than  the 
envelope  diameter  of  the  rotor  blades  (39),  the  mixer  rotor 
(36)  being  positionable  within  the  flexible  member  (21)  with 
which  its  blades  (38,39)  co-operate  in  the  mixing  of  concrete, 
but  being  withdrawable  therefrom  for  cleaning  and  mainte- 
nance  purposes. 



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

as  a  c o n c r e t e   m i x e r ,   and  in  p a r t i c u l a r   to  a  t u r b i n e   m i x e r  

h a v i n g   a  r o t a r y   d r u m .  

BACKGROUND  OF  THE  INVENTION 

When  l a r g e   q u a n t i t i e s   of  c o n c r e t e   a r e   to  be  m i x e d ,  

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

t i l e s ,   i t   i s   n e c e s s a r y   to   u se   a  v e r y   d r y   mix  and  t h i s  

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

p r o b l e m s .   F i r s t l y   t h e   mix  t e n d s   to   c a k e   or  " p a c k "   o n  
t h e   b e a t e r s   or   b l a d e s   of  t h e   m i x e r ,   and  t he   m i x i n g  

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

m i x i n g   s u r f a c e s .  

I t   is  a l r e a d y   known  t h a t   one   of  t h e   mos t   t i m e  

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

m i x i n g   s u r f a c e s ,   and  h e r e t o f o r e   u se   has   been   made  o f  

p h y s i c a l l y   l a r g e   b a t c h   m i x e r s   w h i c h   a r e   s u b j e c t   to  t h e  

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

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

some  a c c i d e n t s   h a v e   o c c u r r e d .   The  c o s t   of  b a t c h   m i x e r s  

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

h i g h .  

We  h a v e   d i s c o v e r e d   t h a t   c e r t a i n   t y p e s   of  c o n t i n u o u s  

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

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

and  a r e   of  low  c o s t .   For   e x a m p l e ,   t he   r e a d e r   may  r e f e r  

to   t h e   i n v e n t i o n   t h e   s u b j e c t   of  o u r   U n i t e d   S t a t e s   P a t e n t  

A p p l i c a t i o n   6 2 6 , 6 9 9   d a t e d   J u l y   2nd ,   1984 ,   w h e r e i n   t h e  

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

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

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

t h r o u g h p u t   and  in  c o s t .  

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

a  c o n t i n u o u s   m i x e r   w h e r e i n   t h e   c l e a n i n g   r e q u i r e m e n t   i s  

l e s s   t h a n   w i t h   t h e   b a t c h   t y p e   m i x e r   w h i c h   is   p r e s e n t l y  

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

an  i m p r o v e m e n t   in  c o n c r e t e   m i x i n g ,   in  t h r o u g h p u t   and  i n  

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



BRIEF  SUMMARY  OF  THE  INVENTION 

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

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

an  i n n e r   r o t o r   w i t h   o u t s t a n d i n g   b l a d e s   t h e r e o n ,   t h e  

f l e x i b l e   m e m b e r ,   t h e   i n n e r   r o t o r ,   and  i t s   b l a d e s   a l l  

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

f l e x i b l e   member   b e i n g   g r e a t e r   t h a n   t h e   e n v e l o p e   d i a m e t e r  

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

w i t h i n   t he   f l e x i b l e   member   w i t h   w h i c h   i t s   b l a d e s   c o -  

o p e r a t e   in  t he   m i x i n g   of  c o n c r e t e ,   b u t   b e i n g   w i t h d r a w a b l e  

t h e r e f r o m   f o r   c l e a n i n g   and  m a i n t e n a n c e   p u r p o s e s .  
W i t h   t h i s   a r r a n g e m e n t ,   t h e   b l a d e s   can  be  s o  

o r i e n t a t e d   t h a t   t h e y   c a u s e   t h e   c o n c r e t e   mix  to   m o v e  

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

f o u n d   to   p r o v i d e   an  e x c e e d i n g l y   h i g h   s p e e d   m i x i n g   r a t e .  

The  a m o u n t   of   p o w e r   r e q u i r e d   to   o p e r a t e   t h e   m a c h i n e   c a n  

be  made  q u i t e   s m a l l .  

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

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

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

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

i t s   o u t e r   s u r f a c e ,   a  r o t a r y   drum  a s s e m b l y   c a r r i e d   b y  

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

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

r o t o r ,   i t s   s a i d   b l a d e s   and  s a i d   drum  f l e x i b l e   m e m b e r  

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

t h e   s u b - f r a m e   f o r   m o v e m e n t   w i t h   r e s p e c t   to   t h e   ma in   f r a m e  

b e t w e e n   a  f i r s t   p o s i t i o n   w h e r e i n   t h e   i n n e r   r o t o r   i s  

w i t h i n   t he   drum  f l e x i b l e   member   w i t h   w h i c h   i t s   b l a d e s  

c o - o p e r a t e   in  t h e   m i x i n g   of  c o n c r e t e   and  a  s e c o n d  

p o s i t i o n   w h e r e i n   t h e   i n n e r   r o t o r   is   w i t h d r a w n   t h e r e f r o m ,  

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

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

d r i v e   means   on  t h e   main   f r a m e   c o u p l e d   to   t h e   r o t a r y   d r u m  

f o r   e f f e c t i n g   r o t a t i o n a l   d r i v e   t h e r e o f .  



The  use   of  e l a s t o m e r i c   m a t e r i a l   is   f ound   in  i t s e l f  

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

o t h e r w i s e   p a c k s   or   b u i l d s   up  on  s u r f a c e s   w i t h i n   a  m i x e r ,  

bu t   i t   is   d e s i r e d   to  r e d u c e   e v e n   more  the   b u i l d i n g   u p  
of  c o n c r e t e   on  t h e   s u r f a c e s   t h a n   can  be  a c h i e v e d   by  u s i n g  

f i x e d   e l a s t o m e r i c   m a t e r i a l ,   as  f o r   e x a m p l e ,   a n  

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

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

t he   i n n e r   m e m b e r   c o m p r i s e s   an  i n f l a t e d   body  h a v i n g   a  

c u r v e d   s u r f a c e   f rom  w h i c h   t h e   b l a d e s   p r o j e c t ,   and  t h e  

drum  f l e x i b l e   member   i s   e i t h e r   an  i n n e r   l i n e r   of  t h e  

drum  or   an  i n f l a t e d   a n n u l a r   m e m b e r ,   so  t h a t   t h e r e   i s  

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

e f f e c t i v e   in  r e d u c i n g   a d h e s i o n   of  c o n c r e t e   to  t h e  

s u r f a c e s .  

When  a  p r o d u c t i o n   l i n e   i s   b e i n g   fed   w i t h   c o n c r e t e  

f rom  a  c o n c r e t e   m i x e r ,   i t   i s   c r i t i c a l   t h a t   any  down  t i m e  

due  to   b l o c k a g i n g   of   t h e   m i x e r   s h o u l d   be  a  m i n i m u m ,   a n d  

in  a n o t h e r   a s p e c t   of   t h i s   i n v e n t i o n   ( n o t   h e r e i n  

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

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

s w i n g   away  h o u s i n g   w h i c h ,   when  r e l e a s e d ,   e n a b l e s  

i m m e d i a t e   a c c e s s   to   t h e   r o t a r y   drum  f o r   m a i n t e n a n c e  

p u r p o s e s .  

For   c o n t i n u o u s   o p e r a t i o n ,   c l e a r l y   i t   is   n e c e s s a r y  
f o r   a  mix  to   be  f e d   c o n t i n u o u s l y   i n t o   t he   r o t a r y   d r u m  

a s s e m b l y ,   and  y e t   i t   i s   a l s o   n e c e s s a r y   t h a t   t h e   m i x t u r e  

w h i c h   is   f e d   i n t o   t h e   d rum  a s s e m b l y   s h o u l d   be  i n h i b i t e d  

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

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

open   and  f r e e ,   and  in  a  s t i l l   f u r t h e r   a s p e c t   of  t h e  

i n v e n t i o n ,   t h e   e n t r y   end  of  t h e   r o t a r y   drum  a s s e m b l y   i s  

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

f rom  t h e   r o t a r y   d r u m .   Wi th   t h i s   a r r a n g e m e n t ,   t he   r u b b e r  

c o n e   can   r e t a i n   p a r t i c u l a t e   m a t e r i a l   w i t h i n   t he   drum  a n d  

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



of  t he   t r o u g h   d u r i n g   t h e i r   t r a v e r s e   and  t h e r e b y   u r g e  

p a r t i c u l a t e   m a t e r i a l   i n t o   t h e   drum  f rom  the   cone  end  a n d  

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

s p i l l a g e .  

DETAILED  DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

An  e m b o d i m e n t   of  t h e   i n v e n t i o n   i s   d e s c r i b e d  

h e r e u n d e r   in  some  d e t a i l   w i t h   r e f e r e n c e   t o ,   and  i s  

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

FIG.  1  is   a  s i d e   e l e v a t i o n   of  a  m i x e r ,  

FIG.  2  i s   a  c r o s s - s e c t i o n   on  l i n e   2-2  of  FIG.  1 ,  

FIG.  3  is   an  e l e v a t o n a l   s e c t i o n   on  l i n e s   3-3  o f  

FIG.   2,  a n d  

FIG.  4  is   a  s e c t i o n a l   p l a n   v i e w   of  FIG.  3  s h o w i n g  

t h e   i n n e r   r o t o r   and  i t s   s u b - f r a m e ,   t h e   o u t e r   r o t o r  

a s s e m b l y   n o t   b e i n g   shown  in  t h i s   v i e w .  

In  t h i s   e m b o d i m e n t   a  r o t a r y   drum  t y p e   m i x e r   10  i s  

a  r e l a t i v e l y   s m a l l   m i x e r ,   b e i n g   p r o v i d e d   w i t h   an  i n n e r  

r o t o r   a s s e m b l y   11  and  a  r o t a r y   drum  a s s e m b l y   1 2 .  

The  r o t a r y   d rum  a s s e m b l y   12  c o m p r i s e s   a  g e n e r a l l y  

c y l i n d r i c a l   o u t e r   d rum  13  w h i c h   has   a  c e n t r a l l y   l o c a t e d  

o u t s t a n d i n g   c i r c u l a r   f l a n g e   14  e n g a g e d   by  i d l e r   r o l l e r s  

15  to   i n h i b i t   a x i a l   m o v e m e n t ,   o t h e r w i s e   t he   drum  b e i n g  

s u p p o r t e d   on  two  d r i v e n   r o l l e r s   16  s e t   a t   " 4 . 3 0 "   a n d  

" 7 . 3 0 "   ( r e f e r r e d   to   t h e   h o u r   hand   of  a  c l o c k ) ,   t h e s e  

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

by  a  m o t o r   and  g e a r b o x   c o m b i n a t i o n   17  f o r   r o t a t i o n   o f  

t h e   d rum.   The  d rum  13  may  be  f u r t h e r   r e t a i n e d   i n  

e n g a g e m e n t   w i t h   t h e   r o l l e r s   16  ( i f   r e q u i r e d )   by  m e a n s  

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

" 1 0 . 3 0 "   and  " 1 . 3 0 "   ( t h e s e   l o c a t i o n s   b e i n g   r e l a t e d   to   t h e  

h o u r   hand   of   a  c l o c k   f o r   c o n v e n i e n c e   of   u n d e r s t a n d i n g ) .  

The  two  u p p e r   g u i d e   r o l l e r s ,   i f   u s e d ,   a r e   c a r r i e d   h o w e v e r  

on  a  s w i n g - a w a y   f r a m e   h o u s i n g ,   t h e   s w i n g - a w a y   f r a m e  

h o u s i n g   b e i n g   an  i n v e r t e d   "U"  p a r t   of  t h e   h o u s i n g   h a v i n g  

a  h i n g e   e x t e n d i n g   l o n g i t d u i n a l l y   on  one  l o w e r   edge   and  a  

l a t c h i n g   a r r a n g e m e n t   on  t h e   o t h e r   l o w e r   e d g e ,   t h e  



a r r a n g e m e n t   b e i n g   such   t h a t   upon  l i f t i n g   up  the   s w i n g -  

away  f r a m e   h o u s i n g ,   t he   r o t a r y   drum  a s s e m b l y   i s  

i m m e d i a t e l y   e x p o s e d   to  an  o p e r a t o r   f o r   m a i n t e n a n c e  

p u r p o s e s .   S i n c e   t h i s   a r r a n g e m e n t   is  no t   commonly   u s e d ,  

i t   is   n o t   i l l u s t r a t e d   h e r e i n .  

The  r o t a r y   drum  13  is  a  s t e e l   drum  w h i c h ,   as  s a i d ,  

i s   d r i v e n   by  t h e   r o l l e r s   16,  b u t   t h i s   c o n t a i n s   a  d r i v e n  

f l e x i b l e   member   21  b e i n g   an  a n n u l a r   l i n e r   of  r u b b e r   o r  

o t h e r   e l a s t o m e r i c   m a t e r i a l .  

In  some  e m b o d i m e n t s   of  t he   i n v e n t i o n ,   member   21 

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

s u r f a c e .   On  b e i n g   i n f l a t e d   t h i s   i n n e r   s u r f a c e   is  " l i v e " .  

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

of   u se   b e i n g   made  of  i n f l a t i o n ,   t h e   c y l i n d r i c a l   l i n e r  

21  i s   c o n n e c t e d   to  t h e   o u t e r   drum  13  by  a  p l u r a l i t y   o f  

r u b b e r   s t r a p s   23.  Each  s t r a p   23  i s   b o l t e d   to  o u t e r   d r u m  

24  by  b o l t s   24,  and  v u l c a n i s e d   to   t h e   o u t e r   s u r f a c e   o f  

t h e   f l e x i b l e   l i n e r   21 .   Each  s t r a p   23  i s   i n c l i n e d   w i t h  

r e s p e c t   to   t h e   r a d i u s   of  t h e   drum  13  and  t h e   l i n e r   2 1 ,  

and  t h e   l a t t e r   two  m e m b e r s   a r e   g e n e r a l l y   c o n c e n t r i c .  

The  e n t r y   end  of  t he   drum  has   s e c u r e d   to  i t   a  

c o n i c a l   r u b b e r   l i p   (a  " r u b b e r   c o n e " )   w h i c h   c o n v e r g e s  

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

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

The  r o t a r y   drum  a s s e m b l y   12  c o m p r i s e s   an  o u t e r  

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

h y d r a u l i c   c y l i n d e r s   27,  t h e   p i s t o n   r o d s   28  of  w h i c h  

e x t e n d   b e y o n d   t h e   e n t r y   end  of  t h e   r o t o r   a s s e m b l y ,   a n d  

a r e   j o i n e d   by  a  t r a n s v e r s e   f r a m e   c o m p r i s i n g   a  p a i r   o f  

s p a c e d   p a r a l l e l   p l a t e s   29  w h i c h   b e t w e e n   them  s u p p o r t   a  

m o t o r / g e a r b o x   c o m b i n a t i o n   30,   and  t h e   g e a r b o x   o u t p u t  

s h a f t   31  i s   s e c u r e d   to  a  c e n t r a l   s h a f t   32  of  t he   i n n e r  

r o t o r   a s s e m b l y   11,  by  b o l t s   33,  t he   c e n t r a l   s h a f t   b e i n g  

c a n t i l e v e r e d .   By  a c t u a t i o n   of  t he   h y d r a u l i c   c y l i n d e r s  

27,  t h e   w h o l e   r o t o r   a s s e m b l y   can   be  w i t h d r a w n   f rom  t h e  

f l e x i b l e   l i n e r   21  f o r   c l e a n i n g   p u r p o s e s .  



The  i n n e r   r o t o r   a s s e m b l y   11  c o m p r i s e s   an  i n n e r   r o t o r  

36  w h i c h   i s   g e n e r a l l y   c y l i n d r i c a l   b u t   s e a l e d   a t   b o t h  

e n d s .   The  p r o j e c t i n g   end  is  s e a l e d   by  an  end  cap  37  

and  has   end  w i p e r   b l a d e s   38  w h i c h   w ipe   t h e   i n n e r   s u r f c e  

of  the   p a r t - c o n i c a l   l i p   26,  and  a  p l u r a l i t y   o f  

o u t s t a n d i n g   b l a d e s   39.  A l l   t h i s   p a r t   of  t he   s t r u c t u r e   i s  

of  r u b b e r ,   or  e l a s t o m e r i c   m a t e r i a l   w i t h   s i m i l a r  

p r o p e r t i e s .  

Low  p r e s s u r e   a i r   i s   i n t r o d u c e d   i n t o   i n n e r   r o t o r  

36  t h r o u g h   a i r   h o s e   41,  and  c a u s e d   by  v a l v e   'V'  t o  

p u l s a t e   a l t e r n a t e l y   a t   a b o u t   1  p . s . i .   and  3  p . s . i .  

(7  kPa  and  21  k P a )   to  c a u s e   f l e x u r e   of  t h e   c y l i n d r i c a l  

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

m i g h t   o t h e r w i s e   a d h e r e .   The  o u t s t a n d i n g   b l a d e s   39  a r e  

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

t h e   h e l i x   a n g l e   v a r i e s   f o r   d i f f e r e n t   b l a d e s   so  t h a t   t h e  

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

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

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

t h e   i n n e r   r o t o r   36  can   be  d r i v e n   in  t h e   same  r o t a t i o n a l  

d i r e c t i o n  a s   a  r o t a r y   drum  13,  i t   i s   p r e f e r r e d   to  b e  

d r i v e n   in  a  c o n t r a r y   d i r e c t i o n .   I t   i s   a l s o   r e g a r d e d   a s  

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

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

a g a i n s t   t h e   i n n e r   s u r f a c e   by  c e n t r i f u g a l   f o r c e ,   and  t h a t  

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

mix  d o e s   n o t   o c c u r .  

As  s e e n   b e s t   in  FIG.  2,  t h e   i n n e r   r o t o r   r o t a t e s   o n  

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

f rom  t h e   a x i s   of  r o t a t i o n   of  t h e   f l e x i b l e   i n n e r   l i n e r   2 1 ,  

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

39  s w e e p   t h e   i n n e r   s u r f a c e   of  t h e   l i n e r   2 1 .  

A l s o ,   as  shown  in  FIG.  2,  t h e r e   i s   a  c e n t r a l   s p a c e  

b e n e a t h   t h e   r o t a r y   drum  a s s e m b l y   12,  and  t h i s   w i l l  

a c c o m m o d a t e   one  end  of  a  c o n v e y o r   b e l t   ( i f   r e q u i r e d ) .  

Such  a  c o n v e y o r   b e l t   w o u l d   t h e n   c a r r y   away  t h e   m i x e d   , 
m a t e r i a l .  



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

e n a b l e s   use   to  be  made  of  a  r e l a t i v e l y   s m a l l   a n d  

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

v e r y   h i g h   t h r o u g h p u t ,   and  a v o i d s   t h e   need   f o r   v e r y   l a r g e  

and  e x p e n s i v e   b a t c h   m i x e r s .  

In  t h e   e v e n t   of  b l o c k a g e   or  o t h e r   f a i l u r e ,   t h e   r o t o r  

and  s t a t o r   can   be  s e p a r a t e d   i m m e d i a t e l y   and  t he   r o t o r  

can   be  c l e a n e d   by  hand  w i t h   much  l e s s   e f f o r t   t h a n   a  b a t c h  

m i x e r   w h i c h   w o u l d   o t h e r w i s e   be  r e q u i r e d   f o r   t he   s a m e  

t h r o u g h p u t   of  c o n c r e t e .   The  c o s t   i s   so  low  t h a t   i t   i s  

f e a s i b l e   f o r   a  f a c t o r y   to  be  p r o v i d e d   w i t h   a  " s t a n d   b y "  

m i x e r   w h i c h   can   be  u s e d   i f   t h e   f i r s t   m i x e r   i s   r e q u i r e d   t o  

be  c l e a n e d   or   to   have   m a i n t e n a n c e   work   e f f e c t e d .  

H o w e v e r ,   m a i n t e n a n c e   is   r e d u c e d   to   be  much  l e s s   t h a n   t h e  

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

p r e v i o u s l y   u s e d .  



1.  A  c o n c r e t e   m i x e r   c o m p r i s i n g   a  ma in   f r a m e   a n d  

a  s u b - f r a m e ,  

an  i n n e r   r o t o r   36)  c a r r i e d   by  t h e   s u b - f r a m e   a n d  

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

c o m p r i s i n g   b l a d e s   39)  r a d i a l l y   o u t s t a n d i n g   f rom  i t s   o u t e r  

s u r f a c e ,  

a  r o t a r y   drum  a s s e m b l y   (12)  c a r r i e d   by  t h e   m a i n  

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

and  c o m p r i s i n g   a  f l e x i b l e   member  ( 2 1 ) ,   s a i d   i n n e r   r o t o r ,  

i t s   s a i d   b l a d e s   and  s a i d   drum  f l e x i b l e   member   a l l   b e i n g  

of  e l a s t o m e r i c   m a t e r i a l ,  

g u i d e   means   ( 2 7 ,   28)  g u i d i n g   t h e   s u b - f r a m e   f o r  

m o v e m e n t   w i t h   r e s p e c t   to   t he   main   f r a m e   b e t w e e n   a  f i r s t  

p o s i t i o n   w h e r e i n   t h e   i n n e r   r o t o r   ( 3 6 )   i s   w i t h i n   t h e   d r u m  

f l e x i b l e   member   (21)   w i t h   w h i c h   i t s   b l a d e s   c o - o p e r a t e   i n  

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

i n n e r   r o t o r   is   w i t h d r a w n   t h e r e f r o m ,  

f i r s t   d r i v e   m e a n s   (30)   on  a  s a i d   f r a m e   c o u p l e d   t o  

t h e   i n n e r   r o t o r   f o r   e f f e c t i n g   r o t a t i o n a l   d r i v e   t h e r e o f ,  

and   s e c o n d   d r i v e   m e a n s   (17)   on  the   m a i n   f r a m e   c o u p l e d   t o  

t h e   r o t a r y   drum  f o r   b f f e c t i n g   r o t a t i o n a l   d r i v e   t h e r e o f .  

2.  A  c o n c r e t e   m i x e r   a c c o r d i n g   to   c l a i m   1  w h e r e i n  

s a i d   f i r s t   d r i v e   means   (30)   is  on  s a i d   s u b - f r a m e   and  e a c h  

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

( 3 0 ,   1 7 ) .  

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

s a i d   i n n e r   r o t o r   (36)   is   g e n e r a l l y   c y l i n d r i c a l   in  s h a p e  

b u t   s e a l e d   a t   b o t h   e n d s ,   some  a t   l e a s t   of   s a i d   b l a d e s  

(39)   b e i n g   o u t s t a n d i n g   f rom  the   c y l i n d r i c a l   s u r f a c e   o f  

t h e   i n n e r   r o t o r   ( 3 6 ) .  



4.  A  c o n c r e t e   m i x e r   a c c o r d i n g   to  c l a i m   3  w h e r e i n  

s a i d   r o t a r y   drum  a s s e m b l y   (12)   c o m p r i s e s   a  r i g i d   d r u m  

(13)   and  s a i d   f l e x i b l e   member   (21)   c o m p r i s e s   an  a n n u l a r  

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

p l u r a l i t y   of  e l a s t o m e r i c   s t r a p s   (23)   e x t e n d   b e t w e e n   t h e  

l i n e r   and  t h e   drum  and  r e t a i n   t he   l i n e r   g e n e r a l l y   c o -  

a x i a l   w i t h   t he   d r u m .  

5.  A  c o n c r e t e   m i x e r   a c c o r d i n g   to   c l a i m   4  w h e r e i n  

s a i d   r i g i d   drum  (13)   c o m p r i s e s   an  o u t s t a n d i n g   c i r c u l a r  

f l a n g e   h a v i n g   s i d e   f a c e s ,   r o l l e r s   (15)   e n g a g i n g   t h e  

c i r c u l a r   f l a n g e   s i d e   f a c e s   and  r e s t r a i n i n g   the   d r u m  

a g a i n s t   d i s p l a c e m e n t   in  an  a x i a l   d i r e c t i o n ,   and  s a i d  

s e c o n d   d r i v e   m e a n s   c o m p r i s e   r u b b e r - t y r e d   w h e e l s   ( 1 6 )  

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

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

6.  A  c o n c r e t e   m i x e r   a c c o r d i n g   to   any  p r e c e d i n g  

c l a i m   w h e r e i n ,   upon   o p e r a t i o n ,   t h e   d r i v e   means   ( 30 ,   1 7 )  

d r i v e   t h e   i n n e r   r o t o r   (36)   and  r o t a r y   drum  (13 ,   21)  i n  

o p p o s i t e   d i r e c t i o n s .  

7.  A  c o n c r e t e   m i x e r   a c c o r d i n g   to   c l a i m   4  w h e r e i n  

s a i d   i n n e r   r o t o r   (36)   has   an  a x i s   of  r o t a t i o n   p a r a l l e l   t o  

b u t   b e n e a t h   t h e   a x i s   of  r o t a t i o n   of  t h e   a n n u l a r  

e l a s t o m e r i c   l i n e r   ( 2 1 ) ,   and  s a i d   o u t s t a n d i n g   b l a d e s   ( 3 9 )  

s w e e p   t h e   i n n e r   s u r f a c e   of  t h e   l i n e r   (21)   d u r i n g   t h e  

l o w e r   p a r t   of  t h e i r   t r a v e r s e .  

8.  A  c o n c r e t e   m i x e r   a c c o r d i n g   to   any  p r e c e d i n g  

c l a i m   w h e r e i n   s a i d   r a d i a l l y   o u t s t a n d i n g   b l a d e s   ( 3 9 )  

a r e   i n c l i n e d   so  t h a t   t h e y   l i e   in  a  h e l i c a l   d i r e c t i o n ,   b u t  

t h e   h e l i x   a n g l e   v a r i e s   f o r   d i f f e r e n t   b l a d e s .  

9.  A  c o n c r e t e   m i x e r   a c c o r d i n g   to  c l a i m   3  or  c l a i m  

4  f u r t h e r   c o m p r i s i n g   an  a i r   h o s e   (41)   in  c o m m u n i c a t i o n  

w i t h   t h e   s p a c e   w i t h i n   t h e   i n n e r   r o t o r   ( 3 6 ) .  



10.  A  c o n c r e t e   m i x e r   a c c o r d i n g   to   c l a i m   9  f u r t h e r  

c o m p r i s i n g   a  v a l v e   'V'  a s s o c i a t e d   w i t h   t he   a i r   h o s e   ( 4 1 )  

and  o p e r a b l e   to   i n f l a t e   t he   i n n e r   r o t o r   (36)   a l t e r n a t e l y  

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

c o m p r e s s e d   a i r .  
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