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©  Mixing  drum  and  batch  mixer  including  same. 

A  mixing  drum  having  a  first  portion  (1)  which  is  either 
convergent  or  has  a  uniform  transverse  cross  section  and  a 
second  portion  (2)  which  is  convergent,  the  two  portions 
being  arranged  end  to  end  and  symmetrically  about  a  com- 
mon  longitudinal  axis  with  the  smaller  end  of  the  convergent 
portion  or  portions  outermost,  the  outermost  ends  (3)  of each 
of  said  portions  being  closed  or  closable  to  provide  a  sealed 
container,  attached  to  the  drum  being  a  support  frame  which 
includes  two  parallel  closed  channels  (7)  which  are  adapted 
for  attachment  through  attachment  means  to  a  forked  yoke 
(12)  provided  on  the  drive  shaft  of  a  rotating  means  (11)  and  a 
combination  which  comprises  the  mixing  drum  and  means 
for  rotating  the  drum. 



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 i n g   drum  and  a  b a t c h  

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

B r i t i s h   P a t e n t   S p e c i f i c a t i o n   9 9 9 5 6 8   d e s c r i b e s   b a t c h  

m i x i n g   drum  w h i c h   has   f r u s t o - c o n i c a l   u p p e r   and  l o w e r  

p o r t i o n s ;   B r i t i s h   P a t e n t   S p e c i f i c a t i o n   1 1 5 9 2 6 1   d e s c r i b e s  

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

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

m i x i n g   p r o c e s s ;   B r i t i s h   P a t e n t   S p e c i f i c a t i o n   1 5 0 0 8 4 2  

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

p r o j e c t i o n s   p r o v i d e d   on  arms  on  a  s u p p o r t   d e v i c e .  

A c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n   we  p r o v i d e   a  

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

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

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

to  end  and   s y m m e t r i c a l l y   a b o u t   a  common  l o n g i t u d i n a l   a x i s  

w i t h   t h e   s m a l l e r   end  of  t he   c o n v e r g e n t   p o r t i o n   or  p o r t i o n s  

o u t e r m o s t ,   t h e   o u t e r m o s t   ends   of  e ach   of  s a i d   p o r t i o n s  

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

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

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

a t t a c h m e n t   t h r o u g h   a t t a c h m e n t   means   to  a  f o r k e d   y o k e  

p r o v i d e d   on  t h e   d r i v e   s h a f t   of  a  r o t a t i n g   m e a n s .  

A c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n   we  a l s o   p r o v i d e  

a  b a t c h   m i x e r   c o m p r i s i n g   in   c o m b i n a t i o n   a  m i x i n g   drum  a n d  

means   f o r   r o t a t i n g   t h e   d rum,   t h e   drum  h a v i n g   a  f i r s t   p o r t i o n  

w h i c h   i s   e i t h e r   c o n v e r g e n t   or  has   a  u n i f o r m   t r a n s v e r s e  

c r o s s   s e c t i o n   and  a  s e c o n d   p o r t i o n   w h i c h   is   c o n v e r g e n t ,  

t h e   two  p o r t i o n s   b e i n g   a r r a n g e d   end  to  end  s y m m e t r i c a l l y  

a b o u t   a  common  l o n g i t u d i n a l   a x i s   w i t h   t he   s m a l l e r   end  o f  

the   c o n v e r g e n t   p o r t i o n   o u t e r m o s t ,   t h e   o u t e r m o s t   ends   o f  

each   of   s a i d   p o r t i o n s   b e i n g   c l o s e d   or  c l o s a b l e   to   p r o v i d e  

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



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

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

a  f o r k e d   yoke   p r o v i d e d   on  t h e   d r i v e   s h a f t   of  t h e   r o t a t i n g  

m e a n s .  

The  drum  may  t a k e   a  v a r i e t y   of  s h a p e s .  

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

e f f i c i e n t   m i x i n g ,   t h a t   t h e   f i r s t   p o r t i o n   has   a  u n i f o r m  

c r o s s   s e c t i o n   and  is   s u b s t a n t i a l l y   r e c t a n g u l a r ;   m o s t  

p r e f e r a b l y   i t   ha s   s q u a r e , t r a n s v e r s e   c r o s s   s e c t i o n   and  t h e  

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

s i d e d   p y r a m i d ,   b u t   t h e   d rum  may  h a v e   o t h e r   s h a p e s .   I n  

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

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

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

g r e a t e r   i f   t h e   f i r s t   p o r t i o n   i s   s q u a r e .  

The  o v e r a l l   d i m e n s i o n s   of   t h e   drum  in   o r d e r   t o  

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

c o u r s e ,   be  d e p e n d e n t   on  t h e   v o l u m e   of  t h e   p r o d u c t   l o a d .  

H o w e v e r ,   we  have   f o u n d   i t   a d v a n t a g e o u s   f o r   t h e   r a t i o   o f  

t h e   h e i g h t   of   t h e   c o n v e r g e n t   p o r t i o n   to  t h e   h e i g h t   of  t h e  

u n i f o r m   c r o s s   s e c t i o n   p o r t i o n   to   be  in   t h e   r a n g e   of  3  :   1  

to   0 . 2 5  :   1  p r e f e r a b l y   i n   t he   r a n g e   2 . 1  :   1  to  1 . 9   1 ,  

e . g .   2  :   1 .  

We  a l s o   p r e f e r   t h a t   when  t h e   c o n v e r g e n t   p o r t i o n  

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

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

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

i n c l i n e d   a t   an  a n g l e   of   n o t   more  t h a n   70°  and  m o r e  

p r e f e r a b l y   no t   l e s s   t h a n   60°  to   t h e   h o r i z o n t a l .  

The  i n v e n t i o n   i s   now  d e s c r i b e d   by  way  of  a n  

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

w h i c h   : -  

F i g . l   shows  d i a g r a m m a t i c a l l y   a  v i e w ,   in   e l e v a t i o n ,  

of  a  m i x i n g   drum  in   a c c o r d a n c e   w i t h   t h e   i n v e n t i o n .  

F i g . 2   shows  a  s e c t i o n   t h r o u g h   a  p o r t i o n   of  t h e  

m i x i n g   drum  in  t h e   v i c i n i t y   of  one  of  t h e   two  p a r a l l e l  

c l o s e d   c h a n n e l s .  



F i g . 3   s h o w s ,   in  s e c t i o n ,   a  d e t a i l e d   v i e w   o f   o n e  

of   t h e   p a r a l l e l   c l o s e d   c h a n n e l s   a t t a c h e d   by  means   o f  

a t t a c h m e n t   m e a n s   to   one  of  t h e   f o r k s   of   t he   y o k e   p r o v i d e d  

on  t h e   d r i v e   s h a f t   of  a  r o t a t i n g   means   in   t h e   f o r m   of   a  

b l e n d i n g   m a c h i n e  

F i g .  4   s h o w s ,   d i a g r a m m a t i c a l l y ,   a  v i e w ,  i n   e l e v a t i o n ,  

of   a  m i x i n g   d rum  a t t a c h e d   in   p o s i t i o n   b e t w e e n   a  f o r k e d  

y o k e   a t t a c h e d   to   t h e   d r i v e   s h a f t   of   a  b l e n d i n g   m a c h i n e .  

F i g . 5   i s   an  i s o m e t r i c   v i e w   s h o w i n g   t h e   mode  o f  

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

and   t h e   f o r k s   o f   a  f o r k   l i f t   t r u c k .  

The  s t a i n l e s s   s t e e l   m i x i n g   drum  i l l u s t r a t e d   i n  

F i g . l   h a s   a  u n i f o r m   c r o s s   s e c t i o n   p o r t i o n   1  h a v i n g   a  

s u b s t a n t i a l l y   s q u a r e   t r a n s v e r s e   c r o s s   s e c t i o n   and  a  

c o n v e r g e n t   p o r t i o n   2  h a v i n g   s u b s t a n t i a l l y   t h e   s h a p e   of   a  

f o u r   s i d e d  p y r a m i d   a p a r t   f r om  an  o u t e r m o s t   p o r t i o n   3  w h i c h  

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

v a l v e   4  w h i c h ,   when  the   drum  i s   i n v e r t e d ,   a l l o w s   t h e   c o n t e n t s  

of   t h e   drum  t o   be  d i s c h a r g e d .   Any  c o n v e n i e n t   t y p e   of  v a l v e  

may  be  u s e d   f o r   e x a m p l e   a  b u t t e r f l y   or  s l i d e   v a l v e   o r  

p r e f e r a b l y   an  i r i s   v a l v e   h a v i n g   c o n v e n i e n t l y   a  f l e x i b l e  

r u b b e r / c l o t h   s l e e v e .   For   s a f e t y   o p p o s i t e   p o s s i b l e   v a l v e  

f a i l u r e   d u r i n g   m i x i n g ,   a  cap  may  be  p r o v i d e d .  

The  p o r t i o n   1  i s   p r o v i d e d   w i t h   a  m a n h o l e   c o v e r   5 

w h i c h   can   be  r e m o v e d   to   a l l o w   a c c e s s   to  t h e   d rum.   T h e  

b a s e   of  p o r t i o n   1  i s   p r o v i d e d   w i t h   a  p l u r a l i t y   of  h o l l o w  

l e g s   6  on  w h i c h   t h e   drum  can  be  s t o o d .   At  a  p o s i t i o n   n e a r .  

to   t h e   l a r g e r   end  of  t he   c o n v e r g e n t   p o r t i o n ,   a re   t w o  

p a r a l l e l   c l o s e d   c h a n n e l s   7  w h i c h   a r e   p e r m a n e n t l y   a t t a c h e d  

t h r o u g h   w e l d s   to  t h e   drum  by  v e r t i c a l   p l a t e s   8  w h i c h   a r e  

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

s e c t i o n   p o r t i o n   1  and  h o r i z o n t a l   s t r u t s   9  w h i c h   a r e   w e l d e d ,  

as  a t   10,  t o   t h e   a p p r o p r i a t e   f a c e s   of   t h e   c o n v e r g e n t  

p o r t i o n .  



The  two  p a r a l l e l c l o s e d   c h a n n e l s ,   a n d  s h o w n   i n  

more  d e t a i l   in   F i g . 2 ,   c o n s t i t u t e   p a r t   of   a  r i g i d   s u p p o r t  

f r a m e   by  means   of  w h i c h   t h e   m i x i n g   drum  can  be  f i r m l y  

a t t a c h e d   t o ,   and  r o t a t e d   by ,   a  b l e n d i n g   m a c h i n e   11  s h o w n  

d i a g r a m m a t i c a l l y   in   F i g . 4   and  F i g . 5 .   The  r e m a i n i n g  

p a r t   of   t h e   s u p p o r t   f r a m e   ( s e e   F i g . 5 )   a l s o   h a s   a  c h a n n e l  

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

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

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

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

The  m e t h o d   by  w h i c h   t h e   s u p p o r t   f r a m e   on  t h e  

m i x i n g   drum  i s   a t t a c h e d   to   t h e   b l e n d i n g   m a c h i n e   i s   s h o w n  

i n   F i g s . 3   and   4.  The  b l e n d i n g   m a c h i n e   i s   p r o v i d e d   w i t h  

a  f o r k e d   y o k e ,   one  f o r k   of   w h i c h   is   shown  a t   12  as  h a v i n g  

an  open   c h a n n e l   s e c t i o n   13,   t h e  d i m e n s i o n s   of  t h e   c h a n n e l  

b e i n g   s u c h   t h a t   i t   can  s t r a d d l e   one  of   t h e   two  p a r a l l e l  

c l o s e d   c h a n n e l s   on  t h e   m i x i n g   drum.  Each   f o r k   of   t h e  

y o k e   12  i s   r i g i d l y   a t t a c h e d   to   a  c l o s e d   c h a n n e l   s e c t i o n  

by  two  l o c k i n g   b o l t s   14  p r o v i d e d   w i t h   t a p e r e d   e n d s   1 5  

w h i c h   l o c a t e   in   t a p e r e d   h o l e s   16  in   a  v e r t i c a l   f a c e   o f  

a  c l o s e d   c h a n n e l   s e c t i o n .   Once  in  p o s i t i o n ,   t h e   l o c k i n g  

b o l t s   a r e   l o c k e d   in   p o s i t i o n   by  l o c k i n g   n u t s   17.   In   o r d e r  

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

u n l o a d i n g ,   t h e   yoke   may  be  l i n k e d   to   a  h a n d w h e e l   t h r o u g h   a  

worm  g e a r   w h i c h   may  be  d i s e n g a g e d   f rom  t h e   y o k e   by  f o r  

e x a m p l e   a  r a c h e t   d u r i n g   m i x i n g   s e q u e n c e .   The  b l e n d i n g  

m a c h i n e   i s   p r e f e r a b l y   b o l t e d   to   t he   f l o o r   so  as  t o  

m i n i m i s e   a x i a l   m o v e m e n t   and  t i l t i n g   of   t h e   m a c h i n e ,  

p a r t i c u l a r l y   when  t h e   d rum  is   l o a d e d .  

I f   d e s i r e d ,   and  as  shown  in   F i g . 4 ,   e a c h   f o r k   o f  

t h e   y o k e   12  may  a l s o   be  a t t a c h e d   to   a  c l o s e d   c h a n n e l  

s e c t i o n   on  t h e   m i x e r   by  two  more  p a i r s   of  l o c k i n g   b o l t s   1 8  

and   l o c k i n g   n u t s   1 9 .  

F u r t h e r m o r e ,   t h e   yoke   i s   p r o v i d e d   w i t h   a  g a t e   20  



w h i c h   i s   h i n g e d   ( n o t   shown)   to  one  of  t he   yoke   f o r k s   a n d  

w h i c h ,   when  t h e   m i x i n g   drum  is  l o c a t e d   in  p o s i t i o n  b e t w e e n  

t h e   f o r k s ,   can  be  c l o s e d   and  l o c k e d   to  t he   o t h e r   f o r k   s o  

p r e v e n t i n g   p o s s i b l e   m o v e m e n t   of  t h e   m i x i n g   drum  at   r i g h t  

a n g l e s   to  i t s   l o n g i t u d i n a l   a x i s .   In  use  t h e r e f o r e   t h e  

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

and  t h e   c e n t r e   of  g r a v i t y   of  t h e   f i l l e d   drum  c o n t i n u o u s l y  

i s   c h a n g e d   as  t he   m a t e r i a l   b e i n g   mixed   t h e r e i n   m o v e s .  

The  m i x i n g   drum  can  have   any  s u i t a b l e   v o l u m e   u p  
to  f o r   e x a m p l e ,   1 , 0 0 0   l i t r e s   w h i c h   we  h a v e   f o u n d   a p p r o p r i a t e  

f o r   m i x i n g   a  p r o d u c t   l o a d   of  390  k i l o g r a m s   of  a  mix .   I n  

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

we  h a v e   f o u n d   i t   a d v a n t a g e o u s   f o r   t h e   l o n g i t u d i n a l   a x i s  

t h r o u g h   t he   d r i v e   s h a f t   of  t he   r o t a t i n g  m e a n s   to   be  i n c l i n e d  

at   an  a n g l e  o f   b e t w e e n   2 0   and  40° ,   more  p r e f e r a b l y   3 0 ° ,  

to  t h e   l o n g i t u d i n a l   a x e s   of  t h e   open  c h a n n e l   s e c t i o n s   1 3  

( s e e   F i g . 5 ) .   A  p r e f e r r e d   s p e e d   of  r o t a t i o n   i s   15  to   20  

r e v o l u t i o n s   p e r   m i n u t e .  

The  m i x i n g   drum  of  t he   i n v e n t i o n   o f f e r s   a  n u m b e r   o f  

a d v a n t a g e s   o v e r   t h o s e   known  in   t h e   a r t   in   t h a t   i t   i s   e a s y  

to  f i l l   and  c l e a n ,   i t   has   good  m i x i n g   c h a r a c t e r i s t i c s   a n d  

t h a t   i t   can  e a s i l y   be  p i c k e d   up  and  a l s o   i n v e r t e d   by  m e a n s  

of   a  f o r k   l i f t   t r u c k ,   t he   f o r k s   21  ( see   F i g . 5 )   on  w h i c h   a r e  

a d a p t e d   to  l o c a t e   i n t o   t h e   open  ends   of  t h e   two  c l o s e d  

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

f r a m e   on  t he   m i x i n g   d rum,   or  t h e   f o r k s   may  l i f t   t h e   d r u m  

by  i n s e r t i n g   them  u n d e r n e a t h   t he   drum.   The  drum  may  b e  

i n v e r t e d   f o r   e x a m p l e   so  t h a t   t he   drum  may  be  s t o r e d   on  i t s  

b a s e ,   i f   as  in   p r e f e r r e d   e m b o d i m e n t   i t   i s   f l a t .  

The  b a t c h   m i x e r   and  m i x i n g   drum  of  t h e   i n v e n t i o n  

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

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

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



1.  A  m i x i n g   drum  h a v i n g   a  f i r s t   p o r t i o n   w h i c h   i s   , 
e i t h e r   c o n v e r g e n t   or  has   a  u n i f o r m   t r a n s v e r s e   c r o s s  

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

end  to   end  and  s y m m e t r i c a l l y   a b o u t   a  common  l o n g i t u d i n a l  

a x i s   w i t h   t h e   s m a l l e r   end  of  t h e   c o n v e r g e n t   p o r t i o n   o r  

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

p o r t i o n s   b e i n g   c l o s e d   or  c l o s a b l e   to   p r o v i d e   a  s e a l e d  

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

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

f o r   a t t a c h m e n t   t h r o u g h   a t t a c h m e n t   means   to   a  f o r k e d   y o k e  

p r o v i d e d   on  t h e   d r i v e   s h a f t   of  a  r o t a t i n g   m e a n s .  

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

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

m e e t .  

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

c l a i m   2  i n   w h i c h   t h e   f i r s t   p o r t i o n   has   a  u n i f o r m   t r a n s v e r s e  

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

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

r a t i o   of  t h e   h e i g h t   of  t h e   c o n v e r g e n t   p o r t i o n   to  t h e   h e i g h t  

of  t h e   u n i f o r m   c r o s s   s e c t i o n   i s   in   t h e   r a n g e   3 :1   to   0 . 2 5 : 1 .  

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

c l a i m  4   in   w h i c h   t h e   u n i f o r m   t r a n s v e r s e   p o r t i o n   has   a  

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

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

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

u n i f o r m   t r a n s v e r s e   p o r t i o n   has   a  s q u a r e   c r o s s - s e c t i o n .  

7.  A  m i x i n g   drum  a c c o r d i n g   to  e i t h e r   c l a i m   5  or  6  i n  

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

t h e   d rum  l i e s   in   a  v e r t i c a l   p l a n e   t h e   f a c e s   of  t h e   p y r a m i d  

a r e   i n c l i n e d   a t   an  a n g l e   or  no t   more  t h a n   70°  to   t h e  

h o r i z o n t a l .  

8.  A  m i x i n g   drum  a c c o r d i n g   to   c l a i m   7  in   w h i c h   s a i d  

a n g l e   i s   g r e a t e r   t h a n   6 0 ° .  

9.  A  b a t c h   m i x e r   c o m p r i s i n g   in   c o m b i n a t i o n   a  m i x i n g  



drum  and  means  f o r   r o t a t i n g   t h e   drum,   t h e   drum  h a v i n g   a  

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

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

c o n v e r g e n t   t h e   two  p o r t i o n s   b e i n g   a r r a n g e d   end  to   e n d  

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

s m a l l e r   end  of  t he   c o n v e r g e n t   p o r t i o n   o u t e r m o s t ,   t h e  

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

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

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

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

a t t a c h m e n t   m e a n s ,   to  a  f o r k e d   yoke   p r o v i d e d   on  t h e   d r i v e  

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