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(S)  Process  of  preparing  breakfast  cereals. 
@  Process  of  preparing  paniculate  cereal  grain  containing 
at  least  one  additive,  which  can  be  subsequently  cooked  for 
human  consumption.  The  particulate  cereal  grain,  which 
may  be  infested  with  insects,  is  treated  in  centrifugal  impact 
milling  apparatus.  The  centrifugal  impact  milling  apparatus 
has  a  casing  and  a  rotor  rotatably  mounted  in  the  casing.  The 
rotatable  rotor  is  rotated  at  a  peripheral  velocity  which  is 
sufficient  to  cause  destruction  of  the  insect  infestation  in  the 
particulate  cereal  grain  by  impelling  by  centrifugal  force  the 
particulate  cereal  grain  in  contact  with  the  peripheral  region 
of  the  rotor  against  the  inner  wall  of  the  casing  and/or 
impactors  located  inside  of  the  casing  but  the  centrifugal 
force  is  of  such  a  magnitude  as  not  to  significantly  decrease 
the  particle  range  profile  of  the  particulate  cereal  grain.  The 
particulate  cereal  grain  is  removed  from  the  centrifugal 
impact  milling  apparatus  and  the  particulate  cereal  grain  is 
mixed  with  at  least  one  edible  additive. 
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PROCESS  OF  PREPARING  BREAKFAST  CEREALS 

The  i n v e n t i o n   r e l a t e s   to  the   p r e p a r a t i o n   of  p a r t i -  

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

i n s e c t   i n f e s t a t i o n s   in  p a r t i c i p a t e   c e r e a l   g r a i n s .  

5  The  m i d d l i n g s   p r o d u c e d   in  f l o u r   m i l l i n g ,   e s s e n -  

t i a l l y   s m a l l   p i e c e s   of  e n d o s p e r m   f r e e   from  b r a n   a n d  

germ,   a re   s o l d   as  f a r i n a   and  a re   o f t e n   c o n s u m e d   as  a  

b r e a k f a s t   f o o d .   F a r i n a   is   u s u a l l y   e n r i c h e d   w i t h  

v i t a m i n s   and  m i n e r a l s   and  can  be  f l a v o r e d .   To  r e d u c e  

10  c o o k i n g   t i m e ,   a b o u t   0 .25   p e r c e n t   of  d i s o d i u m   p h o s p h a t e  

can  be  a d d e d ;   some  p r o d u c t s   r e q u i r e   as  l i t t l e   a s  

o n e - h a l f   m i n u t e   of  b o i l i n g   b e f o r e   s e r v i n g .  

One  known  m e t h o d   of  d e s t r o y i n g   i n s e c t   i n f e s t a t i o n  

in  m i l l e d   g r a i n   is  to  h e a t   the   i n f e s t e d   m i l l e d   g r a i n ,  

15  fo r   e x a m p l e ,   w h e a t   f  l o r e s   or  w h e a t   m i d d l i n g s ,   to  a  

t e m p e r a t u r e   s u f f i c i e n t   to  k i l l   the   i n s e c t s ,   l a r v a e   a n d  

e g g s .   The  h e a t i n g   s t e p   is  e x p e n s i v e ,   can  d e h y d r a t e   t h e  

p a r t i c l e s   and  can  d e s t r o y   some  of  the   v i t a m i n   c o n t e n t   o f  

the   p a r t i c l e s .   The  h e a t e d   m i l l e d   g r a i n   is   t h e n   m i x e d  

20  w i t h   f l a v o r a n t s ,   v i t a m i n s   a n d / o r   o t h e r   a d d i t i v e s .   T h e  

r e s u l t a n t   m i x t u r e ,   wh ich   is   a l s o   at  c o m p a r a t i v e l y   e l e -  
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v a t e d   t e m p e r a t u r e   i s   p l a c e d   in   b o x e s   and  s e a l e d .  

U . S .   P a t e n t   No.  3 , 1 0 2 , 7 8 1   d i s c l o s e s   a  c e n t r i f u g a l  

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

t i o n   in  p a r t i c u l a t e   m a t e r i a l s .   The  p a t e n t   r e f e r s   a l s o  

5  to  t h e   u se   of  t he   i m p a c t   m i l l i n g   m a c h i n e   of  t h e   t y p e   • 

d i s c l o s e d   in  U .S .   P a t e n t   No.  2 , 5 2 9 , 6 7 9 .   The  c e n t r i f u g a l  

i m p a c t   m i l l   of  U.S.   P a t e n t   No.  3 , 4 5 2 , 9 3 7   i s   an  i m p r o v e -  

men t   of  .  t he   c e n t r i f u g a l   i m p a c t   m i l l   of  U .S .   P a t e n t  

No.  3 , 1 0 2 , 7 8 1 .  

L0  U . S .   P a t e n t   No.  2 , 3 3 9 , 7 3 7   d i s c l o s e s   a  c e n t r i f u g a l  

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

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

i t   may  be  d e s i r a b l e   to  d e s t r o y   t h e   i n s e c t   l i f e   or  i n f e s -  

t a t i o n   w i t h o u t   c h a n g i n g   t h e   c h a r a c t e r   of  t he   p r o d u c t   i n  

15  any  m a n n e r ,   or  i t   may  be  d e s i r a b l e   to  c a r r y   on  a  p r e -  

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

m i l l i n g ,   b l e n d i n g ,   e t c .  

U .S .   P a t e n t   No.  2 , 6 4 4 , 7 4 0   d i s c l o s e s   a  c e n t r i f u g a l  

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

J0  t i o n .  

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

in  U . S .   P a t e n t   Nos.   4 , 0 8 3 , 5 0 4 ;   4 , 0 2 2 , 7 4 9 ;   2 , 9 8 1 , 4 9 0 ;  

3 , 2 2 9 , 9 2 3 ;   3 , 0 2 3 , 9 7 3 ;   3 , 1 7 1 , 6 0 4 ;   4 , 1 1 3 , 1 9 1 ;   a n d  

3 , 4 3 3 , 4 2 2 .  

-5  U .S .   P a t e n t   No.  3 , 4 6 3 , 3 1 3   d i s c l o s e s   a  c e n t r i f u g a l  
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i m p a c t i n g   m i l l   p a r t i c l e   c l a s s i f i e r   f o r   m i l l i n g   s o y b e a n s  

and  the   l i k e .  

U.S .   P a t e n t   No.  3 , 4 3 0 , 9 3 2   d i s c l o s e s   c o n t a c t i n g   c o n -  

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

5  and  c e n t r i p e t a l   f o r c e s .  

BROAD  DESCRIPTION  OF  THE  INVENTION 

An  o b j e c t   of  t he   i n v e n t i o n   is   to  p r o v i d e   a  n o n -  

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

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

10  p r o f i l e   or  i n c r e a s i n g   the  f i n e s   c o n t e n t   of  such   f l o u r .  

A n o t h e r   o b j e c t   of  the   i n v e n t i o n   is  to  p r o v i d e   an  e c o n o m -  

i c a l   p r o c e s s   f o r   p r e p a r i n g   p a r t i c u l a t e   c e r e a l   g r a i n   c o n -  

t a i n i n g   a d d i t i v e s ,   w h i c h   can  be  c o o k e d   f o r   human  c o n -  

s u m p t i o n .   O t h e r   o b j e c t s   and  a d v a n t a g e s   of  t he   i n v e n t i o n  

15  a r e   s e t   ou t   h e r e i n   or  a re   o b v i o u s   h e r e f r o m   to  o n e  

o r d i n a r i l y   s k i l l e d   in  the   a r t .  

The  o b j e c t s   and  a d v a n t a g e s   of  t he   i n v e n t i o n   a r e  

a c h i e v e d   by  t he   p r o c e s s e s   and  c o m p o s i t i o n   of  the   i n v e n -  

t i o n .  

2o  The  i n v e n t i o n   i n v o l v e s   a  p r o c e s s   f o r   d e s t r o y i n g  

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

p r o c e s s   i n c l u d e s   t r e a t i n g   the   i n s e c t - i n f e s t e d   p a r t i c u -  

l a t e   c e r e a l   g r a i n   in  c e n t r i f u g a l   i m p a c t   m i l l i n g   a p p a r a -  

t u s .   P r e f e r a b l y   the   t r e a t i n g   s t e p   i s   c o n d u c t e d   at   r o o m  
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or  a m b i e n t   t e m p e r a t u r e .   The  c e n t r i f u g a l   m i l l i n g   a p p a r a -  

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

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

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

5  c e r e a l   g r a i n   by  i m p e l l i n g   by  c e n t r i f u g a l   f o r c e   t he   p a r -  

t i c u l a t e   c e r e a l   g r a i n   in  c o n t a c t   w i t h   t he   p e r i p h e r a l  

r e g i o n   of  t he   r o t o r   a g a i n s t   t h e   i n n e r   w a l l   of  t he   c a s i n g  

a n d / o r   i m p a c t o r s   l o c a t e d   " i n s i d e   of  . the   c a s i n g .   But   t h e  

c e n t r i f u g a l   is   of  such   a  m a g n i t u d e   as  n o t   to   s i g n i f i —  

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

p a r t i c u l a t e   r a n g e   p r o f i l e   of  t he   p a r t i c u l a t e   c e r e a l  

g r a i n .   I m p o r t a n t l y ,   the   a m o u n t   of  f i n e s   of  t h e   p a r t i -  

c u l a t e   c e r e a l   g r a i n   i s   no t .   s i g n i f i c a n t l y   i n c r e a s e d .  

B a s i c a l l y ,   t he   c e n t r i f u g a l   i m p a c t   m i l l i n g   a p p a r a t u s  

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

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

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

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

p r o b a b l y   more  a p p r o p r i a t e   w i t h i n   t h e   c o n t e x t   of  t h e  

20  i n v e n t i o n   to   r e f e r   to  t he   a p p a r a t u s   as  c e n t r i f u g a l  

i m p a c t   a p p a r a t u s .  

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

a p p a r a t u s   i s   o p e r a t e d   a t   c o n d i t i o n s   so  as  to  k i l l   t h e  

i n s e c t s ,   l a r v a e   and  eggs   w i t h o u t   m i l l i n g   the   c e r e a l  
v. 

25  g r a i n   p a r t i c l e s .   The  p r o c e d u r e   m u s t   be  done  in  such   a  

t  i 
i-J 
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m a n n e r   as  to  i n s u r e   t o t a l   d e s t r u c t i o n   of  any  i n s e c t   l i f e  

p r e s e n t ,   r e g a r d l e s s   of  form  of  t he   i n s e c t   l i f e .   I t   i s  

i m p o r t a n t   to  o b t a i n   p r o p e r   d i s t r i b u t i o n   of  the   p r o d u c t  

in  t he   t r e a t i n g   a r e a   of  the   m a c h i n e .   To  o b t a i n   t o t a l  

5  d e s t r u c t i o n   of  the   i n s e c t s   in  the  p r o d u c t ,   the   p r o d u c t  

roust  be  d e l i v e r e d   to  the   i m p a c t o r s   in  the   t r e a t i n g   r o t o r  

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

w e l l   as  e v e r y   i n s e c t ,   r e g a r d l e s s   of  i t s   s t a g e   of  d e v e l -  

o p m e n t ,   i s   e n g a g e d   by  one  or  more  of  the   i m p a c t o r s .   I f  

10  too   much  p r o d u c t   is   fed  to  the   i m p a c t o r s   per   u n i t   o f  

t i m e ,   t h e r e   is   the   d a n g e r   t h a t   the   i n s e c t   l i f e   w i l l   b e  

c u s h i o n e d   and  a c c o r d i n g l y   p r o t e c t e d   by  the  e x c e s s   p r o d -  

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

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

15  i m p a c t o r s   i s   too  t h i n ,   the   t r e a t i n g   c a p a c i t y   of  t h e  

m a c h i n e   is   so  g r e a t l y   r e d u c e d   as  to  make  i t   u n e c o n o m -  

i c a l .  

The  c r i t i c a l   c r i t e r i o n   fo r   the   o p e r a t i o n   of  t h e  

r o t o r   of  t he   c e n t r i f u g a l   i m p a c t   m i l l i n g   a p p a r a t u s   is  t h e  

20  p e r i p h e r a l   v e l o c i t y   of  the   r o t a t i n g   r o t o r .   The  c r i -  

t e r i o n   is   n o t   e x p r e s s e d   in  r e v o l u t i o n s   per   u n i t   of  t i m e  

f o r   t he   r o t o r   b e c a u s e   the   d e s i r e d   c e n t r i f u g a l   f o r c e   i s  

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

r o t o r .   P e r i p h e r a l -   v e l o c i t y   i s   d e p e n d e n t   b o t h   upon  t h e  

25  r a d i u s   of  t h e   r o t o r   and  the   r e v o l u t i o n s   per   u n i t   of  t i m e  
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The  i n v e n t i o n   a l s o   i n c l u d e s   a  p r o c e s s   f o r   p r e p a r i n g  

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

t i v e ,   w h i c h   can  be  s u b s e q u e n t l y   c o o k e d   f o r   human  c o n -  

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

c e r e a l   g r a i n ,   w h i c h   may  be  i n f e s t e d   w i t h   i n s e c t s ,   i n  

c e n t r i f u g a l   i m p a c t   m i l l i n g   a p p a r a t u s .   P r e f e r a b l y   t h e  

t r e a t i n g   s t e p   i s   c o n d u c t e d   a t   a m b i e n t   or  room  t e m p e r a -  

t u r e .   The  c e n t r i f u g a l   i m p a c t   m i l l i n g   a p p a r a t u s   has   a  

10  c a s i n g   and  a  r o t o r   r o t a t a b l y   m o u n t e d   in  t he   c a s i n g .   T h e  

r o t a t a b l e   r o t o r   is  r o t a t e d   a t   a  p e r i p h e r a l   v e l o c i t y  

w h i c h   is   s u f f i c i e n t   to  c a u s e   d e s t r u c t i o n   of  t h e   i n s e c t  

i n f e s t a t i o n   in   the   p a r t i c u l a t e   c e r e a l   g r a i n   by  i m p e l l i n g  

by  c e n t r i f u g a l   f o r c e   the   p a r t i c u l a t e   c e r e a l   g r a i n   i n  

15  c o n t a c t   w i t h   t he   p e r i p h e r a l   r e g i o n   of  t h e   r o t o r   a g a i n s t  

t h e   i n n e r   w a l l   cf  the   c a s i n g   a n d / o r   i m p a c t o r s   l o c a t e d  

i n s i d e   of  t he   c a s i n g .   But  t he   c e n t r i f u g a l   f o r c e   i s   o f  

s u c h   a  m a g n i t u d e   as  no t   to  s i g n i f i c a n t l y   d e c r e a s e   t h e  

p a r t i c l e   r a n g e   p r o f i l e   of  t he   p a r t i c u l a t e   c e r e a l   g r a i n .  

20  The  p a r t i c u l a t e   c e r e a l   g r a i n   i s   r e m o v e d   f rom  t he   c e n t r i -  

f u g a l   i m p a c t   m i l l i n g   a p p a r a t u s   and  t h e n   t he   p a r t i c u l a t e  

c e r e a l   g r a i n   i s   mixed   w i t h   a t   l e a s t   one  e d i b l e   a d d i t i v e .  

P r e f e r a b l y   t he   m i x i n g   s t e p   i s   c o n d u c t e d   a t   room  o r  

a m b i e n t   t e m p e r a t u r e .  

-5  The  p r o c e s s e s   of  t h i s   i n v e n t i o n   a re   a p p l i c a b l e   t o  
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any  c e r e a l   g r a i n   f l o u r ,   bu t   is   most   a d v a n t a g e o u s l y   u s e d  

w i t h   w h e a t   m i d d l i n g s .   The  c e r e a l   g r a i n   f l o u r   can  b e ,  

f o r   e x a m p l e ,   w h e a t   f l o u r ,   b a r l e y   f l o u r ,   s o r g h u m   f l o u r ,  

co rn   ( m a i z e )   f l o u r ,   o a t s   f l o u r ,   rye  f l o u r ,   r i c e   f l o u r  

5  and  m i l l e t .   The  f l o u r   can  be  f rom  n o n - c e r e a l   s t a r c h -  

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

oca,  f l o u r ) ,   s o y b e a n   f l o u r ,   p o t a t o e   f l o u r   and  b u c k w h e a t  

f l o u r .  

The  o u t e r   c o v e r i n g   of  w h e a t   g r a i n ,   w h i c h   has   b e e n  

10  s e p a r a t e d   in  e x t r a c t i o n   of  the   f l o u r   f rom  t he   g r a i n ,   i s  

in  a  s t a t e   of  s u b d i v i s i o n   and  is   c o m p o s e d   of  b r a n   a n d  

the   f i n e r ,   more  f l o u r y   o u t e r   c o v e r i n g s   t e r m e d   m i d d l i n g s .  

D e p e n d i n g   on  p a r t i c l e   s i z e   p r o f i l e ,   m i d d l i n g s   a re   o f t e n  

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

25  The  c e n t r i f u g a l   i m p a c t   m i l l i n g   m a c h i n e s   a re   w e l l  

known.  In  a c h i e v i n g   g r a i n   i n f e s t a t i o n   d e s t r u c t i o n   i n  

the   i n v e n t i o n   p r o c e s s ,   g r a i n   or  g r a i n   p r o d u c t s   such   a s  

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

the   w o r k i n g   a r e a   of  the   h i g h   s p e e d   r o t o r   s i t u a t e d   in  a  

20  c l o s e d   c h a m b e r   or  c a s i n g .   In  one  form  the   r o t o r   i s  

c o n n e c t e d   at   the   b o t t o m   of  a  v e r t i c a l   s h a f t   and  r o t a t e s  

s u b s t a n t i a l l y   in  a  h o r i z o n t a l   p l a n e .   The  r o t o r   m a y  

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

top  p l a t e   w h i c h   is  s u p p o r t e d   on  the  b o t t o m   p l a t e   by  a 

25  p l u r a l i t y   of  u p s t a n d i n g   " i m p a c t o r s "   d i s p o s e d   b e t w e e n   t h e  
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p l a t e s   n e a r   t he   p e r i p h e r y   t h e r e o f .   The  f l o u r   i s   fed   t o  

t he   b o t t o m   p l a t e   v i a   an  i n l e t   in  the   c a s i n g   w h i c h   i s  

c o u p l e d   to   a  s p a c e   b e t w e e n   the   i n n e r   edge  of  the   a n n u l a r  

t op   p l a t e   and  the   r o t o r   s h a f t .   A  c i r c u l a r   v e r t i c a l   w a l l  

5  or  c o l l a r ,   s o m e t i m e s   known  as  the   " d i s t r i b u t o r , "   d e p e n d s  

f rom  t h e   l o w e r   s u r f a c e   of  t h e   top   of  t he   r o t o r   c a s i n g   t o  

a s s i s t   in   p r e v e n t i n g   the   f l o u r   f rom  e s c a p i n g   f rom  t h e  

p r o c e s s i n g   a c t i o n   of  t h e -   r o t o r .   The  s p e e d   of  r o t a t i o n  

of  t h e   r o t o r   is   such   t h a t   t he   f l o u r   i s   i m p e l l e d   o u t -  

10  w a r d l y   f rom  t h e   i n l e t   a r e a ,   b e t w e e n   t h e   r o t o r   p l a t e s ,  

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

s u f f i c i e n t   to  k i l l   t h e   i n s e c t s .   I f   d e s i r e d ,   a  r i n g   o f  

s t a t i o n a r y   i m p a c t o r s   can  be  p l a c e d   s u r r o u n d i n g   the   m o v -  

- ing   i m p a c t o r s .  

15  W h i l e   t he   f i l m   of  the   p r o d u c t   i s   p a s s i n g   o u t w a r d l y  

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

v i o l e n t l y   e n g a g e d   by  one  or  more  of  •  t he   i m p a c t o r s .  

T h e s e   i m p a c t o r s   i n f l i c t   upon  the   i n s e c t   l i f e   s e v e r e  

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

20  a l l   of  t h e   i n s e c t   l i f e ,   r e g a r d l e s s   of  i t s   s t a g e .   T h i s  

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

p a r t i c l e   s i z e   p r o f i l e   r e d u c t i o n   or  f i n e s   i n c r e a s e .  

The  i n s e c t   d e s t r u c t i o n   i s   o b t a i n e d   by  i m p a c t i n g  

a c t i o n s   w h i c h   a r e   p r o d u c e d   w i t h i n   t he   t r e a t m e n t   z o n e .  

25  The  r o t o r   p r e f e r a b l y   i s   r o t a t i n g   a t   a  p e r i p h e r a l  
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v e l o c i t y   of  7 , 0 0 0   to  1 0 , 0 0 0   f e e t   pe r   m i n u t e ,   more  p r e -  

f e r a b l y   7 , 5 0 0   to  9 , 0 0 0   f e e t   pe r   m i n u t e   and  most  p r e f e r -  

a b l y   a t   a b o u t   8 , 0 0 0   f e e t   p e r   m i n u t e .   C o n t r o l   of  t h e  

amoun t   of  e n e r g y   i m p a r t e d   to  t he   i n f e s t e d   whea t   m i d -  

5  d l i n g s   i s   v e r y   i m p o r t a n t   as  the   i m p a c t   f o r c e   must   f i t  

w i t h i n   t he   i n v e n t i o n   p a r a m e t e r s .  

I t   i s   i m p o r t a n t   to  p r e v e n t   t he   p r o d u c t i o n   of  f i n e s  

as  the   p r e s e n c e   of  e x c e s s i v e   f i n e s   in  the   f i n a l   f l a v o r e d  

p r o d u c t   w i l l   c a u s e   the   cooked   p r o d u c t   to  g e l l   and  to  b e  

XO  too   s t a r c h y   and  gummy.  The  i n v e n t i o n   p r o d u c t   has  a n  

e x c e l l e n t   t a s t e   and  t e x t u r e .   P r e f e r a b l y   the  i m p a c t i n g  

s t e p   does   n o t   i n c r e a s e   the  a m o u n t   of  f i n e s   or  s m a l l   p a r -  

t i c l e s   in  t h e   p a r t i c u l a t e   c e r e a l   g r a i n   more  t h a n   1 . 0  

p e r c e n t   ( and   mos t   p r e f e r a b l y   the   i n c r e a s e   is  l e s s   t h a n  

15  0 .5   p e r c e n t ) .   In  the   case   of  m i d d l i n g s ,   the   amount   o f  

p a r t i c l e s   g o i n g   t h r o u g h   a  100  mesh  s i e v e   (U.S.   S t a n d a r d )  

s h o u l d   no t   be  more  t han   2 .5   p e r c e n t .   B a s i c a l l y   t h e  

i n v e n t i o n   u s e s   a  r o t o r   p e r i p h e r a l   v e l o c i t y   wh ich   d o e s  

no t   c a u s e   any  a f f e c t   as  r e g a r d s   p a r t i c l e   s i z e .  

20  The  i n v e n t i o n   s t e p   of  n o n - t h e r m a l   i n s e c t   i n f e s t a -  

t i o n   d e s t r u c t i o n   i s   a d v a n t a g e o u s   o v e r   the   p r i o r   a r t   i n  

t h a t   i t   does   n o t   r e q u i r e   an  e x p e n s i v e   h e a t i n g   s t e p   ( t o  

d e s t r o y   the   i n s e c t s ,   l a r v a e   a n d / o r   e g g s )   and  a v o i d s  

d r y i n g   out   the   p a r t i c u l a t e   c e r e a l   g r a i n .  

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

E n r i c h m e n t   w i t h   m i n e r a l s   and  v i t a m i n s   is   p r e f e r r e d .  

The  a b i l i t y   to   use   a  m i x i n g   s t e p   in  w h i c h   the   m i d d l i n g s  

i s   a t   room  t e m p e r a t u r e   is  a  s i g n i f i c a n t   a d v a n t a g e   o v e r  

5  t h e   p r i o r   a r t   m e t h o d s   where   t he   m i d d l i n g s   were   h e a t e d   t o  

1 7 0 ° F .   to  d e s t r o y   any  i n s e c t   i n f e s t a t i o n .   ,  P r e v i o u s l y  

t he   h o t   m i d d l i n g s   were   mixed   w i t h   a d d i t i v e s ,   s u c h   a s ,  

m i n e r a l s ,   v i t a m i n s   and  f l a v o r a n t s ,   and  the   m i x t u r e   w a s  

p u t   i n t o   b o x e s   w h i l e   a t   a b o u t   1 4 0 ° F .   and  t he   b o x e s  

10  s e a l e d .   The  h e a t   t r e a t m e n t   can  d e s t r o y   some  of  t h e   o r i -  

g i n a l   v i t a m i n   c o n t e n t ,   w h i c h   mus t   be  made  up  by  v i t a m i n  

a d d i t i o n .   The  m i x i n g   w i t h   t he   h e a t e d   m i d d l i n g s   c a n  

d e s t r o y   or  i m p a i r   some  of  the   a d d e d   v i t a m i n s .   T h i s   d i s -  

a d v a n t a g e   d o e s   n o t   e x i s t   w i t h   t he   i n v e n t i o n   p r o c e s s .  

15  _-  2he  i n v e n t i o n   f u r t h e r   i n c l u d e s   the   p a r t i c u l a t e  

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

s u b s e q u e n t l y   c o o k e d   f o r   human  c o n s u m p t i o n ,   p r e p a r e d   b y  

t h e   p r o c e s s   of  t he   i n v e n t i o n .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

20  In  t he   d r a w i n g s :  

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

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

F i g u r e   2  i s   an  e n l a r g e d   f r a g m e n t a r y   and  s e c t i o n a l  

v i e w   of  t he   r o t o r   and  i t s   -  e n v i r o n m e n t   t a k e   a l o n g   t h e  
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l i n e   2-2  shown  in  F i g u r e   1 ;  

F i g u r e   3  is   a  f r a g m e n t a r y   p l a n   v i ew   of  p a r t   of  t h e  

r o t o r   shown  in  F i g u r e   2  l o o k i n g   in  t he   d i r e c t i o n   of  t h e  

a r r o w s   a s s o c i a t e d   w i t h   the   l i n e   3-3  of  F i g u r e   2;  a n d  

5  F i g u r e   4  is   a  p l a n   v iew  of  the   r o t o r   shown  i n  

F i g u r e s   1,  2  and  3 .  

DETAILED  DESCRIPTION'  GF  THE  INVENTION  AND  DRAWINGS 

As  used   h e r e i n ,   a l l   p a r t s ,   p e r c e n t a g e s ,   r a t i o s   a n d  

p r o p o r t i o n s   a re   on  a  w e i g h t   b a s i s   and  a l l   t e m p e r a t u r e s  

10  a re   e x p r e s s e d   in  d e g r e e s   F a h r e n h e i t ,   u n l e s s   o t h e r w i s e  

s t a t e d   h e r e i n   or  o b v i o u s   h e r e f r o m   to  one  s k i l l e d   in  t h e  

a r t .  

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

c e r e a l   p r o d u c t   p r e p a r e d   f rom  at   l e a s t   one  w h e a t   f a r i n a  

15  or  f a r i n a - l i k e   p r o d u c t ,   p r e f e r a b l y   w h e a t   m i d d l i n g s .   The  

w h e a t   used   must   have   been   s u b d i v i d e d   i n t o   a  r e d u c e d - s i z e  

s t a t e ,   but   p r e f e r a b l y   i n t o   the   f a r i n a   s t a t e .   The  f a r i n a  

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

20  to  40  mesh  (U .S .   S e r i e s ) .   The  F e d e r a l   S p e c i f i c a t i o n  

20  fo r   f a r i n a   r e q u i r e s   t h a t :   100  p e r c e n t   of  the   p r o d u c t  

p a s s e s   t h r o u g h   a  U.S.   S t a n d a r d   No.  20  w o v e n - w i   r e - c l o t h  

s i e v e ;   not   more  t h a n   1 0 . 0   p e r c e n t   p a s s e s   t h r o u g h   a  U . S .  

S t a n d a r d   No.  45  s i e v e ;   and  no t   more  t h a n   3.0  p e r c e n t  

p a s s e s   t h r o u g h   a  U.S.   S t a n d a r d   No.  100  s i e v e .  
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...  F l o u r   f a y - p r o d u c t s ,   d e r i v e d   f rom  t h e   o u t e r   c o v e r i n g s  

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

f rom  t he   g r a i n ,   a re   b r a n   and  the   f i n e r ,   more  f l o u r y -  

o u t e r   c o v e r i n g s   a r e   t e r m e d   m i d d l i n g s .   The  m i d d l i n g s  
5  p r o d u c e d   in   f l o u r   m i l l i n g ,   e s s e n t i a l l y   s m a l l   p i e c e s   o f  

e n d o s p e r m   f r e e   f rom  b r a n   and  ge rm,   a r e   t e r m e d   f a r i n a .  

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

d e p e n d i n g   on  the   w h e a t   u s e d   and  t he   a m o u n t   of  e n d o s p e r m  

p r e s e n t .   In  t he   m a n u f a c t u r e   of  f a r i n a ,   i t   i s   n e c e s s a r y  

LO  to  use   "hard   w h e a t   as  a  raw  m a t e r i a l   s i n c e   s o f t   w h e a t  

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

c o o k i n g .   A  t y p i c a l   w h e a t   c o a r s e   m i d d l i n g s   c o n t a i n s   1 9 . 0  

p e r c e n t   of  p r o t e i n ,   5.  '8  p e r c e n t   of  f a t ,   65 .0   p e r c e n t   o f  

c a r b o h y d r a t e s ,   6 .0   p e r c e n t   of  f i b e r   and  4 .20   p e r c e n t   o f  

L5  a s h .   A  t y p i c a l   w h e a t   f ine"   m i d d l i n g s   c o n t a i n s   1 8 . 0   p e r -  

c e n t   of  p r o t e i n ,   3 .9   p e r c e n t   
'  of  f a t ,   7 3 . 1   p e r c e n t   o f  

c a r b o h y d r a t e s ,   2 .2   p e r c e n t   of  f i b e r   and  2.B  p e r c e n t   o f  

a s h .   -  -  - 

The  p r o c e s s   of  t he   i n v e n t i o n   can  a l s o   be  u s e d   t o  
-°  p r e p a r e   c e r e a l   p r o d u c t s   f rom  o t h e r   t h a n   w h e a t   f a r i n a .  

For  e x a m p l e ,   c e r e a l   g r a i n s   such   as  r i c e ,   b a r l e y ,   o a t s ,  

r y e ,   c o r n ,   m i l l e t ,   e t c . ,   can  be  u s e d   in  the   i n v e n t i o n  

p r o c e s s   in  p l a c e   of  t he   w h e a t   f a r i n a ,   or  at   l e a s t   p a r t  

t h e r e o f .   Such  c e r e a l   g r a i n s   s h o u l d   be  u s e d   in  t h e  

!5  p a r t i c u l a t e   fo rm  w h i c h   has   a  p a r t i c l e   s i z e   w i t h i n   t h e  

o: 
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a p p r o x i m a t e   p a r t i c l e   s i z e   r a n g e   of  w h e a t   f a r i n a .  

In  F i g u r e   1,  a  s u p p o r t i n g   g e n e r a l l y   r e c t a n g u l a r  

f r a m e   9  is   p r o v i d e d   w h i c h   i n c l u d e s   f o u r   v e r t i c a l   c y l i n -  

d r i c a l   p o s t s   10  ( two  of  w h i c h ,   n a m e l y   10a  and  10b  a r e  

5  shown)   to  w h i c h   f o u r   h o r i z o n t a l   beams  a r e   c o n n e c t e d ,   t w o  

of  t h e s e   beams  r u n n i n g   l e n g t h w i s e   of  t he   s t r u c t u r e   a n d  

two  r u n n i n g   t r a n s v e r s e   t h e r e t o .   One  of  the   l e n g ^ J s w i s e  

beams  is   a  beam  l l a   wh ich   is  shown  in  f u l l .   Two  c r o s s -  

beams  l i b   and  l i e   a re   shown  in  s e c t i o n ;   the   f o u r t h  

10  l e n g t h w i s e   beam  is  n o t   shown  fo r   s i m p l i c i t y   of  i l l u s t r a -  

t i o n .   These   beams  a re   f i x e d l y   c o n n e c t e d   as  by  w e l d i n g  

(or   b o l t i n g )   to  f o u r   c u r v e d   p l a t e s   or  s o c k e t s   12  ( two  o f  

w h i c h ,   12a  and  12b,   a re   p i c t u r e d )   w h i c h   a re   c u r v e d   t o  

m a t c h   the  c o n t o u r   of  the   s u r f a c e s   of  t he   v e r t i c a l  

15  c o l u m n s   10a  and  10b.   The  s o c k e t s   a re   p e r m a n e n t l y  

a f f i x e d   to  10a  and  10b.   The  s o c k e t s   a re   p e r m a n e n t l y  

a f f i x e d   to  t he   v e r t i c a l   c o l u m n s   by  w e l d i n g   (or  b o l t i n g )  

f o r   e x a m p l e ,   as  d e s i r e d .   - 

A  h e a v y - d u t y   m o t o r   13  is  b o l t e d ,   as  shown,   to  a  

20  v e r t i c a l   mo to r   s u p p o r t   member  14  h a v i n g   a  h o r i z o n t a l  

p o r t i o n   7  w h i c h   r e s t s   on  the   l o n g i t u d i n a l   b e a m s .   E i t h e r  

the   p o r t i o n   7  or  the   l o n g i t u d i n a l   beams  (or   b o t h )   m a y  

have   s l o t s   r u n n i n g   l e n g t h w i s e   of  the   f r a m e .   A  b o l t  

a s s e m b l y   8  e x t e n d s   t h r o u g h   the   s l o t   in  the   p o r t i o n   7  o r  

25  in  the   beam  to  a n c h o r   the  s l i d e s   in  t he   d e s i r e d   h o r i -  
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z o n t a l   p o s i t i o n   once   a d j u s t m e n t   of  the   s p a c i n g   of  t h e  

m o t o r   13  f rom  t he   r o t a r y   p r o c e s s i n g   p a r t   of  t he   a p p a r a -  

t u s   has   b e e n   made  by  means  of  the   t u r n b u c k l e   3 4 .  

In  o r d e r   to   s u p p o r t   the   r o t a r y   p r o c e s s i n g   e q u i p m e n t  

5  t h e r e   i s   a l s o   p r o v i d e d   a  s p a n n i n g   t r a n s v e r s e   Z -beam  15  

c o n n e c t e d   a t   i t s   e n d s ,   as  by  w e l d i n g ,   to  the   two  l o n g i -  

t u d i n a l   beams  11.   A  r o t o r   c a s i n g   or  c h a m b e r   i n d i c a t e d  

g e n e r a l l y   a t   16  d e p e n d s   f rom  the   s u p p o r t i n g   s t r u c t u r e   9 

by  c o n n e c t i o n s   to  t he   t r a n s v e r s e   s p a n n i n g   beam  15  and  t o  

10  t h e   member  l i e   as  i s   e x p l a i n e d   in  d e t a i l   b e l o w .   T h e  

r o t o r   c a s i n g   16  i n c l u d e s   a  top  c a s i n g   member  17  w h i c h   i s  

e s s e n t i a l l y   c y l i n d r i c a l   in  s h a p e .   C o n n e c t e d   t o ,   a n d  

e x t e n d i n g   u p w a r d l y   and  o u t w a r d l y   f rom  t he   top   17  a re   t w o  

i n p u t   c h u t e s   one  of  w h i c h ,   d e s i g n a t e d   by  "the  number   18  

J5  ( s e e   a l s o   F i g u r e   2 ) ,   i s   on  the   s i d e   of  t he   p u l l e y   s h a f t  

3  0  t o w a r d   t he   r e a d e r .   T h e r e   is   an  i d e n t i c a l   c h u t e   ( n o t  

shown)   on  t he   o t h e r   s i d e   of  s h a f t   30.  At  the  t o p s   o f ,  

and  c o n n e c t i n g   t h e s e   two  c h u t e s   is   a  h o r i z o n t a l   r e c t a n g -  

u l a r   p l a t e   s e c t i o n   19  i n t e g r a l   w i t h   the   c h u t e s   18  w h i c h  

20  e x t e n d s   t r a n s v e r s e l y   of  the   l o n g i t u d i n a l   beam  11.  P l a t e  

s e c t i o n   19  has   a  c e n t r a l   round—  ape  r t u r e d   p o r t i o n   43 

t h r o u g h   w h i c h   t h e   s h a f t   30  p a s s e s   and  two  r e c t a n g u l a r  

o p e n i n g s   22  f o r   t h e   c h u t e s   on  e i t h e r   s i d e   t h e r e o f .   To 

t h e   p l a t e   s e c t i o n   19  a  f l a n g e d   i n p u t   c o n d u i t   ( n o t   s h o w n )  

25  may  be  c o n n e c t e d ,   f o r   e x a m p l e ,   f o r   s u p p l y i n g   the   m a t e -  
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r i a l   in  w h i c h   the  i n s e c t   i n f e s t a t i o n   is   to  be  d e s t r o y e d .  

The  p l a t e   19  has  a p e r t u r e s   t h r o u g h   w h i c h   b o l t   2 3 ,  

on  the   s i d e   of  the   s h a f t   30  t o w a r d   t he   r e a d e r ,   and  * 

a n o t h e r   b o l t   ( n o t   shown)  on  the   o t h e r   s i d e   of  the   s h a f t ,  

5  a r e   p a s s e d   to  s u s p e n d   the   top   17  of  t he   c a s i n g   16  f r o m  

t h e   Z -beam  15.  The  c a s i n g   top  17  is  a l s o   s u s p e n d e d   f r o m  

the   t r a n s v e r s e   beam  l i e   by  a  b o l t   c o n n e c t i o n   21  to  a 

C-beam  26  whose  u p p e r   s u r f a c e   i s   f i x e d l y   c o n n e c t e d ,   a s  

by  w e l d i n g   to  the  c r o s s   beam  l i e .  

10  The  r o t o r   c a s i n g   16  a l s o   i n c l u d e s   a  l o w e r   h o p p e r  

p o r t i o n   24  wh ich   is  s e c u r e d   to  the   u p p e r   p o r t i o n   17  b y  

c l a m p s   25  c o n n e c t e d   to  the  top   and  b o t t o m   members   17  a n d  

24  at   v a r i o u s   p o i n t s   a r o u n d   the   j u n c t i o n   of  the   l o w e r  

edge   of  the   top  p o r t i o n   17  and  the   u p p e r   r im  of  t h e  

15  l o w e r   p o r t i o n   24.  These   c l a m p s   25  p e r m i t   the   c a s i n g   16  

to  be  d i s a s s e m b l e d   to  a l l o w   a c c e s s   to  the-   r o t o r   27,  f o r  

e x a m p l e ,   or  to  p e r m i t   the   h o p p e r   24  to  be  c l e a n e d .  

R e f e r r i n g   now  p r i n c i p a l l y   to  F i g u r e s   1  and  2,  a  

r o t o r   27  is  l o c a t e d   w i t h i n   the   g e n e r a l   c o n f i n e s   of  t h e  

20  t op   c a s i n g   p o r t i o n   17.  R o t o r   27  is  k e y e d   or  o t h e r w i s e  

a t t a c h e d   to  the  l o w e r   s h a f t   p o r t i o n   2B  w h i c h   is   a  c o n -  

t i n u a t i o n   of  the   u p p e r   s h a f t   p o r t i o n   30.  The  u p p e r  

s h a f t   p o r t i o n   30  is  m o u n t e d   in  a  s p i n d l e   a s s e m b l y   o r  

yoke  35  c o n s i s t i n g   of  two  p l a n a r   h o r i z o n t a l   members   3 5 a  

25  and  35c  c o n n e c t e d   by  an  i n t e r m e d i a t e   v e r t i c a l   m e m b e r  
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3 5 b .   B e t w e e n   the   members   35a  and  35c  and  m o u n t e d  

f i x e d l y   on  the   u p p e r   s h a f t   p o r t i o n   30  is  a  p u l l e y   s h e a v e  

31.   The  member  35c  may  be  b o l t e d   or  o t h e r w i s e   f i x e d l y  

c o n n e c t e d   to  the   m i d s e c t i o n   of  the   p l a t e   s e c t i o n   1 9 .  

The  t o p   end  of  s h a f t   p o r t i o n   30  is   j o u r n a l l e d   in  a  t o p  

b e a r i n g   a s s e m b l y   29  and  i t s   l o w e r   end  p a s s e s   t h r o u g h  

l o w e r   b e a r i n g   a s s e m b l y   2 0 .  

O p p o s i t e   the   s h e a v e '   31  and  p a r a l l e l   t h e r e t o   is   a  

s h e a v e   32  f i x e d l y   m o u n t e d   on  the   r o t o r   s h a f t   of  t h e  

m o t o r   13.  A r o u n d   b o t h   s h e a v e s   a r e   d i s p o s e d   a  p l u r a l i t y  

of  b e l t s   33  f o r   t r a n s m i t t i n g   e n e r g y   f rom  the   m o t o r   13  t o  

t h e   r o t o r   27.   As  p r e v i o u s l y   m e n t i o n e d ,   the   h o r i z o n t a l  

s p a c i n g   b e t w e e n   t he   s h e a v e s   31  and  32  and  c o n s e q u e n t l y  

t h e   t e n s i o n   on  b e l t s   33  can  be  a d j u s t e d   by  t u r n i n g   t h e  

* 
t u r n b u c k l e   34  c o n n e c t e d   to  t he   p l a t e   14  and  to  t h e  

s p a n n i n g   Z—  beam  1 5 .  

As  s e e n   in  t he   e n l a r g e d   v i e w   of  F i g u r e   2  t he   r o t o r  

27  c o n s i s t s   of  an  e s s e n t i a l l y   d i s c - l i k e   b o t t o m   p l a t e   36  

f i x e d l y   c o n n e c t e d   to  t he   hub  45  w h i c h   is  m o u n t e d   f i x e d l y  

a r o u n d   the   l o w e r   s h a f t   p o r t i o n   28.  The  r o t o r   27  a l s o  

i n c l u d e s   an  a n n u l a r   u p p e r   p l a t e   37  w h i c h   i s   s u p p o r t e d   o n  

t h e   l o w e r   p l a t e   36  by  a  s e r i e s   of  m o v a b l e   v e r t i c a l  

I m p s c t o r s   38.  I m p a c t o r s   38,  w h i c h   can  be  h o l l o w   c y l i n -  

d r i c a l   s t e e l   m e m b e r s ,   a r e   f i x e d   in  p l a c e   b e t w e e n   u p p e r  

and  l o w e r   p l a t e s   37  and  36,  by  b o l t s   39  p a s s i n g   t h r o u g h  
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t h e i r   b o r e   wh ich   t h r e a d   i n t o   a p e r t u r e s   in  the   l o w e r  

p l a t e   36.  The  m o v a b l e   i m p a c t o r s   38  a r e   d i s p o s e d   in  a 

c i r c u l a r   row  n e a r   the  o u t e r   e d g e s   of  p l a t e s   36  and  37 

( F i g .   4)-   In  some  m o d e l s   s t a t i o n a r y   i m p a c t o r s   40  a r e  

5  a r r a n g e d   in  a  c o n c e n t r i c   row  s u r r o u n d i n g   the   row  o f  

m o v a b l e   i m p a c t o r s   38.  I m p a c t o r s   40  a re   f i x e d l y   ( a n d  

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

t h r o u g h   them,   wh ich   t h r e a d   i n t o   h o l e s   in  a  l i n e r   41 

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

10  c a s i n g   member  1 7 .  

When  the   mo to r   13  is   in  o p e r a t i o n ,   the   r o t o r   27 

r o t a t e s   at  d e s i r e d   s p e e d s   w h i c h   p r o d u c e   the   d e s i r e d  

p e r i p h e r a l   v e l o c i t i e s .   M a t e r i a l   to  be  d e - i n f e s t e d   i s  

fed   v i a   the  i n p u t   c h u t e   18  (and   i t s   c o u n t e r p a r t   on  t h e  

15  o t h e r   s i d e   of  the  s h a f t   30)  to  the   u p p e r   s u r f a c e   of  t h e  

b o t t o m   r o t o r   p l a t e   36  n e a r   the   hub  45.  The  i n p u t   a r e a  

is   s u b s t a n t i a l l y   s e g r e g a t e d   f rom  t he   a r e a   whe re   t h e  

i m p a c t   i n f e s t a t i o n - d e s t r u c t i o n   a c t i o n   o c c u r s   by  a  c i r c u -  

l a r   v e r t i c a l   c o l l a r   ( d i s t r i b u t o r )   or  w a l l   member  35  

20  w h i c h   d e p e n d s   from  the   h o r i z o n t a l   i n t e r i o r   s u r f a c e   o f  

the   top   17  or  wh ich   may  a c t u a l l y   be  f o r m e d   as  p a r t   o f  

the   l o w e r   s u r f a c e   of  top   17.  T h i s   member  35  p r e v e n t s  

the   g r e a t e r   p a r t   of  t he   i n c o m i n g   p a r t i c u l a t e   m a t e r i a l  

f rom  moving   upward   and  o v e r   the   top   p l a t e   37  i n t o   t h e  

25  h o p p e r   2 4 .  
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As  may  be  s e e n   by  r e f e r e n c e   to  F i g u r e   2,  the   s o l i d  

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

r i a l -   As  t h e   r o t o r   27  s p i n s ,   t h e   a p p l i e d   m a t e r i a l   i s  

h u r l e d   by  t h e   g e n e r a t e d   c e n t r i f u g a l   f o r c e   o u t w a r d   u n t i l  

5  i t   s t r i k e s   t h e   row  of  i m p a c t o r s   38  w i t h   f o r c e   s u f f i c i e n t  

to  k i l l   any  i n s e c t   l i f e   w i t h i n   t he   m a t e r i a l .   In  t h e  

c a s e   of  f l o u r ,   an  i n s e c t   known  as  the   " c o n f u s e d   f l o u r  

b e e t l e "   o f t e n   i s   an  i n f e s t a n t   b u t   when  the   f l o u r   h i t s  

t he   i m p a c t o r s   38  the   i n s e c t s   a re   d e s t r o y e d .   The  f l o u r  

10  i m p a c t e d   by  t he   i m p a c t o r s   38  a l s o   s t r i k e s   the   o u t e r   r o w  

of  i m p a c t o r s   40  w h i c h   d o u b l y   i n s u r e   t h a t   a l l   i n s e c t s  

p a s s i n g   t h r o u g h   the   p r o c e s s i n g   a r e a   a re   d e s t r o y e d ,   b u t  

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

p a r t i c l e   s i z e .  

15  •  s i n c e   t h e   b e a r i n g s   and  t he   o t h e r   m o u n t i n g s   of  t h e  

r o t o r   27  h a v e   f i n i t e   t o l e r a n c e s   and  s i n c e   the   r o t o r   m a y  

s p i n   a t   h i g h   s p e e d s ,   t he   c o m p o n e n t s   of  the   r o t a r y   m o t i o n  

may  c a u s e   t h e   a x i s   of  r e v o l u t i o n   of  the   r o t o r   s h a f t   30  

to  w a n d e r   s i d e w a y s   a  b i t .   C o n s e q u e n t l y   t h e r e   is   p r o -  

20  v i d e d   an  a n n u l a r   s p a c e   42  of  a b o u t   1 / 1 6 "   b e t w e e n   t h e  

c o l l a r   35  and  the   i n n e r   edge  of  t he   top   p l a t e   3 7 .  

When  t h e   m a t e r i a l   t o   be  a p p l i e d   is  fed   v i a   t h e  

c h u t e s   18  a t   a  v e r y   h i g h   r a t e ,   an  u n d e s i r a b l y   h i g h  

number   of  l i v e   i n s e c t s   can  be  m i x e d   in  w i t h   the   p r o -  

25  c e s s e d   f l o u r   in  t he   h o p p e r   24.  I t   was  f i r s t   t h o u g h t  
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t h a t   the   i n s e c t s   were  a b l e   to  ge t   t h r o u g h   the   s p a c e s  

b e t w e e n   a d j a c e n t   ones   of  the   i m p a c t o r s   38.  T h i s   is  a  

c a s e   of  the   i n s e c t   l i f e   b e i n g   a b l e   to  b y p a s s   the   i m p a c t -  

ing  a r e a   by  g o i n g   or  b e i n g   b o r n e   by  a i r   c u r r e n t s   t h r o u g h  

5  the   s p a c e   42,  ove r   the  top   r o t o r   p l a t e   37  and  f i n a l l y  

i n t o   the   h o p p e r   24.  One  way  of  c o r r e c t i n g   t h i s   t r o u b l e  

is   to  p r o v i d e   means  c o n s i d e r e d   bu t   t he   one  f i n a l l y  

a d o p t e d   was  f o u n d   to  be  a s s o c i a t e d   w i t h   t he   r o t a t i o n   o f  

the   r o t o r   27  to  g e n e r a t e   a  c u r r e n t   of  a i r   in  t he   s p a c e  

10  42  in  such   a  d i r e c t i o n   t h a t   i n s e c t   l i f e   w o u l d   no t   b e  

a b l e   to  move  u p w a r d s   and  t h r o u g h .   A c c o r d i n g l y ,   as  s h o w n  

in  F i g u r e s   2,  3  and  4,  e i g h t   s o l i d   b a r s   44  a re   m o u n t e d  

on  the   u p p e r   s i d e   of  the   top  r o t o r   a n n u l u s   37.  The  b a r s  

44  a re   s p a c e d   e q u a l   .  d i s t a n c e s   from  one  a n o t h e r   a n d  

!5  a r r a n g e d   r a d i a l l y   w i t h   r e s p e c t   to  the  hub  45.  When  t h e  

r o t o r   27  moved,   the   b a r s   44  c a u s e   an  a i r   c u r r e n t ,   a s  

shown  by  the   b r o k e n - l i n e   a r r o w s   in  F i g .   2,  to  move  down  

t h r o u g h   the   s p a c e   42  and  t h e n   out   t o w a r d   and  t h r o u g h   t h e  

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

20  W h i l e   the   u t i l i t y   of  the   i n v e n t i o n   has  b e e n  

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

t h r o u g h   the   s p a c e   42,  i t   s h o u l d   be  a p p r e c i a t e d   t h a t  

i n s e c t   eggs   or  l a r v a e   as  w e l l   as  a d u l t   i n s e c t s   a r e  

d e s t r o y e d   by  the   i m p a c t o r   m i l l i n g   a p p a r a t u s .  

25  A l t h o u g h   the  i n v e n t i o n   has  been   e x p l a i n e d   i n  
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c o n n e c t i o n   w i t h   one  p a r t i c u l a r   t y p e   of  c e n t r i f u g a l  

i m p a c t - m i l l i n g   m a c h i n e ,   i t   i s   j u s t   as  a p p l i c a b l e   t o  

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

d i f f e r e n t   s h a p e s   and  s i z e s ,   or  d i f f e r e n t   n u m b e r s   o f  

5  i m p a c t o r s ,   or  d i f f e r e n t   n u m b e r s   and  k i n d s   of  s t a t i o n a r y  

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

U .S .   P a t e n t   No.  3 , 4 5 2 , 9 3 7 ,   w h i c h   is   an  i m p r o v e m e n t   o f  

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

t u s ,   can  be  u s e d   i f   the   g r a i n   i s   s o m e w h a t   damp  or  m o i s t .  

10  Any  s u i t a b l e   i m p a c t   m i l l i n g   a p p a r a t u s   can  be  u s e d  

in  t h e   i n v e n t i o n   p r o c e s s .   E x a m p l e s   of  s u i t a b l e   i m p a c t  

m i l l i n g   a p p a r a t u s   a re   t h o s e   of  U .S .   P a t e n t   N o s .  

3 , 1 0 2 , 7 8 1 ;   3 , 4 5 2 , 9 3 9 ;   4 , 0 8 3 , 5 0 4 ;   2 , 9 8 1 , 4 9 0 ;   2 , 6 4 4 , 7 4 0 ;  

2 , 5 2 9 , 6 7 9 ;   3 , 2 2 9 , 9 2 3 ;   3 , 0 2 3 , 9 7 3 ;   3 , 1 7 1 , 6 0 4 ;   4 , 1 1 3 , 1 9 1 ;  

15  3 , 4 3 3 , 4 2 2   and  2 , 3 3 9 , 7 3 7 .   W h i l e   s u c h   i m p a c t   m i l l i n g  

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

p a r t i c l e   s i z e   of  a l r e a d y - m i l l e d   c e r e a l ,   the   i n v e n t i o n  

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

m a n n e r   so  as  to  d e s t r o y   i n s e c t   i n f e s t a t i o n   in  a l r e a d y -  

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

t i c l e   s i z e   p r o f i l e   and  i n c r e a s i n g   t he   f i n e s   of  s u c h  

a l r e a d y - m i l l e d   c e r e a l .   A  c e n t r i f u g a l   i m p a c t   m i l l i n g  

a p p a r a t u s   i s   n o t   u s e d   i f   i t   c a n n o t   m e e t   the   o p e r a t i o n a l  

c o n d i t i o n s   and  r e s u l t s   r e q u i r e d   by  t he   i n v e n t i o n .  

25  The  p e r t i n e n t   p o r t i o n s   of  U .S .   P a t e n t   No.  3 , 1 0 2 , 7 8 1  
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a re   i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e .   U.S .   P a t e n t   N o .  

3 , 1 0 2 , 7 8 1   d i s c l o s e s   a  c e n t r i f u g a l   i m p a c t   m i l l i n g   a p p a r a -  

t u s   f o r   g r a i n   i n f e s t a t i o n   d e s t r u c t i o n .   The  c e n t r i f u g a l  

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

5  w h i c h   is   c o n s t r u c t e d   to  p e r m i t   the   p a s s a g e   t h r o u g h   i t   o f  

s a i d   m a t e r i a l s   f o r   a p p l i c a t i o n   to  the  r o t o r   wh ich   t h e r e -  

upon  i m p e l s   the   m a t e r i a l s   by  c e n t r i f u g a l   f o r c e   t o  

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

of  the   r o t o r .   The  h o u s i n g   i n c l u d e   a  w a l l   member  b e t w e e n  

IQ  the   e l e m e n t s   and  the  a r e a   of  the   r o t o r   to  which   t h e  

m a t e r i a l s   a re   a p p l i e d .   The  w a l l   member  is  s e p a r a t e d  

f rom  the   r o t o r   by  a  p r e d e t e r m i n e d   s p a c e   h a v i n g   d i m e n -  

s i o n s   such  t h a t   i n s e c t   l i f e   in  the   a p p l i e d   m a t e r i a l   i s  

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

15  t a c t   w i t h   t he   i n s e c t - d e s t r o y i n g   e l e m e n t s .   The re   i s  

means  fo r   p r o d u c i n g   in  the   s p a c e   a  c u r r e n t   of  t h e  

v i o l e n t   a t m o s p h e r e   in  a  d i r e c t i o n   such   as  to  p r e v e n t   t h e  

i n s e c t   l i f e   f rom  e s c a p i n g   l e t h a l   c o n t a c t   w i t h   t h e  

i n s e c t - d e s t r o y i n g   e l e m e n t s .  

20  The  p e r t i n e n t   p o r t i o n s   of  U.S .   P a t e n t   No.  2 , 3 3 9 , 7 3 7  

are   i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e .   U.S .   P a t e n t   N o .  

2 , 3 3 9 , 7 3 7   d i s c l o s e s   c e n t r i f u g a l   i m p a c t   m i l l i n g   a p p a r a t u s  

f o r   d e s t r o y i n g   i n f e s t a t i o n   in  f l o u r .   The  a p p a r a t u s  

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

25  m o t o r   m o u n t e d   in  the   c a s i n g   and  means   fo r   c o o l i n g   t h e  
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m o t o r   d u r i n g   o p e r a t i o n   t h e r e o f .   The  m o t o r   has   a  h e a v y  

a r m a t u r e   s h a f t .   T h e r e   is   an  a n t i - f r i c t i o n   b e a r i n g  

s e c u r e d   to  t he   c a s i n g   f o r   j o u r n a l i n g   t h e   u p p e r   end  o f  

t he   s h a f t ,   a  h e a v y   a n t i - f r i c t i o n   b e a r i n g   h o u s e d   in  t h e  

5  b a s e   f o r   j o u r n a l i n g   the   l o w e r   end  of  t he   s h a f t ,   a n d  

means   f o r m i n g   an  o i l   s e a l   a b o u t   t h e   s h a f t   and  the   l o w e r  

b e a r i n g .   T h e r e   i s   f u r t h e r   a  t r e a t i n g   r o t o r   s e c u r e d   t o  

t h e   l o w e r   end  of  t he   " s h a f t ,   a  c a s i n g   s e c u r e d   to  t h e  

u n d e r   s i d e   of  s a i d   b a s e   and  s u r r o u n d i n g   the   r o t o r ,   a  

10  p r o d u c t   i n l e t   c o n d u i t   f o r m e d   in  t he   b a s e   and  a d a p t e d   t o  

d e l i v e r   t he   p r o d u c t   to  t he   r o t o r ,   and  a  d i s t r i b u t o r  

s e c u r e d   to  t h e   b a s e   a d j a c e n t   to  t he   u p p e r   c e n t r a l   p o r -  

t i o n   of  t he   r o t o r   and  a d j a c e n t   to  t he   d e l i v e r y   end  o f  

the   i n l e t   f o r   r e c e i v i n g   the   p r o d u c t   f rom  the   i n l e t   a n d  

15  f o r   d i s t r i b u t i n g   i t   u n i f o r m l y   to  t he   r o t o r .   T h e  

d e l i v e r y   end  of  t he   d i s t r i b u t o r   i s   p o s i t i o n e d   a d j a c e n t  

the   c e n t e r   p o r t i o n s   of  t he   r o t o r .   One  p o r t i o n   of  t h e  

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

the   r o t o r   p o r t i o n   t h a n   t h a t   p o r t i o n   of  the   d e l i v e r y   e n d  

20  of  t h e   d i s t r i b u t o r   i m m e d i a t e l y   u n d e r l y i n g   the   i n l e t .  

The  p e r t i n e n t   p o r t i o n s   of  U . S .   P a t e n t   No.  2 , 5 2 9 , 6 7 9  

a r e   i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e .   U .S .   P a t e n t   N o .  

2 , 5 2 9 , 6 7 9   d i s c l o s e s   an  i m p a c t   m i l l i n g   a p p a r a t u s .   T h e  

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

25  p r o d u c t - i n l e t   o p e n i n g   a t   t he   top   and  a  p r o d u c t - d i s c h a r g e  
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o p e n i n g   a t   the   b o t t o m ,   and  a  r o t o r   m o u n t e d   w i t h i n   t h e  

c a s i n g   b e n e a t h   the   i n l e t   o p e n i n g   and  a d a p t e d   upon  r o t a -  

t i o n   to  s u b j e c t   the  p r o d u c t   p a r t i c l e s   to  an  i m p a c t i n g  

a c t i o n   a g a i n s t   the  s i d e   of  the   c a s i n g   and  to  i m p a r t   t o  

5  the   p r o d u c t   p a r t i c l e s   r a p i d   r o t a r y   m o v e m e n t .   An 

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

r o t o r   and  is   a d a p t e d   to  r e c e i v e   the   p r o d u c t   as  i t   i s  

d i s c h a r g e d   f rom  the  r o t o r   and  to  d i r e c t   the  p r o d u c t  

d o w n w a r d l y   in  a  t h i n   u n i m p e d e d   a n n u l a r   s t r e a m .   The re   i s  

10  c o n i c a l   s u r f a c e   f o r m i n g   means  f o r m i n g   w i t h   the  b o t t o m   o f  

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

b a f f l e   s t r u c t u r e   to  s t o p   the  r o t a r y   movement   of  t h e  

p r o d u c t   and  to  d i r e c t   the  p r o d u c t   d o w n w a r d l y   a n d  

r a d i a l l y - o u t w a r d l y .   There   is   a l s o   means  f o r m i n g   a n  

15  a n n u l a r   a s p i r a t i n g   p a s s a g e w a y   e x t e r i o r l y   of  the   s h e l l  

and  i n c l u d i n g   an  a n n u l a r   a s p i r a t i n g   gap  at   the  e x i t   e n d  

of  the  c h u t e   and  a c r o s s   which   the   p r o d u c t   f l o w s .   T h e r e  

is   f u r t h e r   means  to  f low  a  s t r e a m   of  a i r   u p w a r d l y  

t h r o u g h   the   a s p i r a t i n g   p a s s a g e w a y   and  t h r o u g h   t h e  

20  p r o d u c t   at   t he   g a p .  

The  p e r t i n e n t   p o r t i o n s   of  U.S .   P a t e n t   No.  2 , 6 4 4 , 7 4 0  

a re   i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e .   U.S.   P a t e n t   N o .  

2 , 6 4 4 , 7 4 0   d i s c l o s e s   a  c e n t r i f u g a l   i m p a c t   m i l l i n g   a p p a r a -  

t u s   f o r   g r a i n   i n f e s t a t i o n   d e s t r u c t i o n .   The  a p p a r a t u s  
25  i n c l u d e s   a  r o t o r   d e f i n i n g   an  a n n u l a r   t r e a t m e n t   z o n e  
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t h r o u g h   w h i c h   the   p r o d u c t   f l o w s   to  i m p a r t   r o t a r y   m o v e -  

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

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

p e r i p h e r y   of  t he   r o t o r   a  d i s c h a r g e   zone  h a v i n g   an  i m p a c t  

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

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

h o p p e r s   b e n e a t h   the   zone  and  c o n n e c t e d   t h e r e t o .   T h e  

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

t h e r e t h r o u g h   and  s e p a r a t i n g   the   u p p e r   p o r t i o n s   of  t h e  

10  h o p p e r s   d i r e c t l y   a d j a c e n t   and  b e l o w   s a i d   d i s c h a r g e   z o n e  

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

p a s s e s   a l o n g   the   s e p a r a t i n g   w a l l   w i t h   the   s m a l l e r   p a r -  

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

p a r t i c l e s   p a s s i n g   d o w n w a r d l y   a l o n g   the   w a l l .  

15  The  p e r t i n e n t   p o r t i o n s   of  U.S .   P a t e n t   No.  3 , 4 5 2 , 9 3 7  

a re   i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e .   U.S.   P a t e n t   N o .  

3 , 4 5 2 , 9 3 7   d i s c l o s e s   a  c e n t r i f u g a l   i m p a c t   m i l l   w h e r e i n  

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

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

20  to   p r e v e n t   a d h e s i o n   of  t he   m a t e r i a l   to  the   w a l l   m e m b e r ,  

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

o t h e r   gas  i s   f ed   u n d e r   p r e s s u r e .   The  gas  i s   f o r c e d  

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

of  t he   a p p a r a t u s   t h e r e b y   t e n d i n g   to  d i s l o d g e   any  m a t e -  

25  r i a l   s t i c k i n g   to  t he   i n s i d e   s u r f a c e   of  the   w a l l   m e m b e r  
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.  or  t e n d i n g   to  r e p e l   such  m a t e r i a l   b e f o r e   a d h e s i o n   to  t h e  

w a l l   member .   Means  a re   p r o v i d e d   w i t h i n   the  a p p a r a t u s  

fo r   d r a w i n g   o f f   the   gas  from  the  i n t e r i o r .  

The  p e r t i n e n t   p o r t i o n s   of  U.S .   P a t e n t   No.  3 , 2 2 9 , 9 2 3  

5  a re   i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e .   U.S.   P a t e n t   N o .  

3 , 2 2 9 , 9 2 3   d i s c l o s e s   a  c e n t r i f u g a l   i m p a c t i n g   a p p a r a t u s .  

The  p e r t i n e n t   p o r t i o n s   of  U.S.   P a t e n t   No.  3 , 0 2 3 , 9 7 3  

are   i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e .   U.S.   P a t e n t   N o .  

3 , 0 2 3 , 9 7 3   d i s c l o s e s   a  c e n t r i f u g a l   i m p a c t i n g   a p p a r a t u s .  

10  The  p e r t i n e n t   p o r t i o n s   of  U.S.   P a t e n t   No.  3 , 1 7 1 , 6 0 4  

are   i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e .   U.S.   P a t e n t   N o .  

3 , 1 7 1 , 6 0 4   d i s c l o s e s   a  c e n t r i f u g a l   i m p a c t i n g   a p p a r a t u s .  

The  p e r t i n e n t   p o r t i o n s   of  U.S.   P a t e n t   No.  4 , 0 8 3 , 5 0 4   .. 

are   i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e .   U.S.   P a t e n t   N o .  

15  4 , 0 8 3 , 5 0 4   d i s c l o s e s   a  c e n t r i f u g a l   i m p a c t i n g   m a c h i n e .  

The  p e r t i n e n t   p o r t i o n s   of  U.S.   P a t e n t   No.  2 , 9 8 1 , 4 9 0 *  

are   i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e .   U.S.   P a t e n t   N o .  

2 , 9 8 1 , 4 9 0   d i s c l o s e s   a  c e n t r i f u g a l   i m p a c t   m i l l i n g   a p p a r a -  

tus   . 

20  The  p e r t i n e n t   p o r t i o n s   of  U.S .   P a t e n t   No.  4 , 1 1 3 , 1 9 1  

are   i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e .   U.S.   P a t e n t   N o .  

4 , 1 1 3 , 1 9 1   d i s c l o s e s   a  c e n t r i f u g a l   i m p a c t   m i l l i n g   a p p a r a -  

t u s .  

The  p e r t i n e n t   p o r t i o n s   of  U.S.   P a t e n t   No.  3 , 4 3 3 , 4 2 2  

25  are   i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e .   U.S.   P a t e n t   No .  



2 6  

0 2 3 8 3 9 8  

3  4 3 3 , 4 2 2   d i s c l o s e s   a  c e n t r i f u g a l   i m p a c t   m i l l   and  s u b s e -  

a u e n t   p a r t i c l e   c l a s s i f i e r .  

The  s u i t a b l e   c e n t r i f u g a l   i m p a c t   m i l l i n g   a p p a r a t u s  

a l l o w s   t r e a t m e n t   of  or  can  be  a d a p t e d   to  t r e a t   a  p r o d u c t  

5  in   such   a  m a n n e r   t h a t   t he   i n f e s t a t i o n   i s   p h y s i c a l l y  

m u t i l a t e d   and  t h e r e b y   d e s t r o y e d .   The  p h y s i c a l   m u t i l a -  

t i o n   is   i n f l i c t e d   by  p a s s i n g   the   p r o d u c t   t h r o u g h   a  

t r e a t m e n t   z o n e ,   and  d u r i n g   t h i s   movemen t   i m p a c t i n g ,  

s a u e e z i n g ,   or  o t h e r w i s e   m a l t r e a t i n g   the   v a r i o u s   f o r m s   o f  

10  i n f e s t a t i o n .   The  t r e a t m e n t   zone  i s   f o r m e d   by  an  a n n u l a r  

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

t he   p r o d u c t   is   fed   to  t he   c e n t e r   of  the   r o t o r   and  i s  

t h r o w n   o u t w a r d l y   as  a  r e s u l t   of  t he   r o t a t i o n .   I t   i s  

i m p o r t a n t   f rom  a  c o m m e r c i a l   s t a n d p o i n t   to  e f f e c t   a  t o t a l  

15  d e s t r u c t i o n   of  t he   i n f e s t a t i o n ,   f o r   i f   t h i s   t r e a t m e n t   i s  

a n y t h i n g   l e s s   t h a n   100  p e r c e n t   e f f e c t i v e ,   the   p r o d u c e  

c a n n o t   be  s t o r e d   w i t h o u t   d a n g e r   of  r e i n f e s t a t i o n .   ( T h e  

r o t a t i o n   of  t he   r o t o r   can  move  the   p a r t i c u l a t e s   to  a n d  

t h r o u g h   t h e   t r e a t m e n t   z o n e . )  

20  In  d e s t r o y i n g   i n s e c t   l i f e   in  t h i s   m a n n e r ,   e a c h   p o r -  

t i o n   of  t he   p r o d u c t   mus t   be  g i v e n   a  t h o r o u g h   t r e a t m e n t ;  

h o w e v e r ,   i t   i s   i m p o r t a n t   t h a t   the   a p p a r a t u s   be  u s e d  

e f f i c i e n t l y ,   as  l a r g e   q u a n t i t i e s   of  the   p r o d u c t   must   b e  

h a n d l e d   and  the   a p p a r a t u s   mus t   no t   o c c u p y   a  l a r g e   a m o u n t  

25  of  s p a c e .   To  o b t a i n   t h i s   t h o r o u g h   a c t i o n   in  an  e f f i -  
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c i e n t   m a n n e r ,   the   e n t i r e   r o t o r   s h o u l d   be  u s e d   a t   a l l  

t i m e s ,   and  t h u s ,   i t   has  been   f o u n d   t h a t   i t   is  h i g h l y  

i m p o r t a n t   to  p r o v i d e   f o r   the   e f f e c t i v e   and  d e p e n d a b l e  

d i s t r i b u t i o n   of  the   p r o d u c t .   For  e x a m p l e ,   i f   the   p r o d -  
5  u c t   is   i m p r o p e r l y   d i s t r i b u t e d ,   w i t h   the   r e s u l t   t h a t   a n  

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

r o t o r ,   the   p r o d u c t   may  . c u s h i o n   the   m u t i l a t i n g   a c t i o n   s o  

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

and ,   as  a  r e s u l t ,   some  of  the   i n s e c t   l i f e   may  p a s s  

10  t h r o u g h   the   t r e a t m e n t   zone  w i t h o u t   b e i n g   d e s t r o y e d .   T h e  

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

l i k e l y   when  the  a p p a r a t u s   is   b e i n g   u sed   to  t r e a t   t h e  

p r o d u c t   a t   the   maximum  r a t e . .   F u r t h e r m o r e ,   u n d e r   s u c h  

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

15  p r o p e r l y   d i s t r i b u t e d   in  o r d e r   to  p r e v e n t   c o n g e s t i o n   i n  

l o c a l i z e d   p o r t i o n s   of  t he   a p p a r a t u s   as  such  c o n g e s t i o n  

m i g h t   s t o p   a l l   f l o w .  

The  dry  w h e a t   f a r i n a   or  f a r i n a - l i k e   m a t e r i a l ,   a t  

t h i s   s t a g e   in  the   p r o c e s s ,   is   mixed   w i t h   a d d i t i o n a l  

20  i n g r e d i e n t s ,   such   as ,   v i t a m i n s ,   m i n e r a l s ,   d r i e d   f r u i t s ,  

f l a v o r i n g   and  a n t i o x i d a n t s .   Such  a d d i t i o n a l   i n g r e d i e n t s  

s h o u l d   no t   u s u a l l y   be  p r e s e n t   in  an  amount   g r e a t e r   t h a n  

40  w e i g h t   p e r c e n t ,   b a s e d   en  the   t o t a l   dry  w e i g h t   of  t h e  

dry   whea t   f a r i n a   or  f a r i n a - l i k e   m a t e r i a l .   V i t a m i n s ,   i f  

25  a d d e d   d u r i n g   the   i n v e n t i o n   p r o c e s s ,   a re   p r e f e r a b l y   a d d e d  
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to  a  d r y   c o m p o s i t i o n .   U s u a l l y   s a l t   (NaCl)   in  t h e   a m o u n t  

of  a b o u t   0 .5   to  4 .0   p e r c e n t   by  w e i g h t   is   a d d e d ,   a l t h o u g h  

some  of  t he   NaCl  can  be  r e p l a c e d   by  K C l .  

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

5  a n t ,   s a l t ,   s u g a r s ,   m i n e r a l s ,   w h e a t   germ,   c o c o a ,   -  a n t i o x ' i -  

d a n t s   and  t h e   l i k e   can  be  i n c o r p o r a t e d   i n t o   t h e   d r i e d  

w h e a t   m i d d l i n g s .   The  a d d i t i v e s   i n c l u d e   B - c o m p l e x  

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

min  C,  BHA  and  BHT.  A l s o ,   n o n - f a t   d ry   m i l k   s o l i d s ,  

10  ( i . e . ,   m i l k   p o w d e r )   or  s o y b e a n   p r o t e i n   may  be  a d d e d   i n  

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

ud  to  10  to  20  p e r c e n t .   ( A b o u t   0 .25   p e r c e n t   of  d i s o d i u m  

p h o s p h a t e   can  be  a d d e d   to  r e d u c e   the  c o o k i n g   t i m e   of  t h e  

f i n a l   p r o d u c t .   ) 

15  F u r t h e r   a b o u t   5  to   8  p e r c e n t   of  a t   l e a s t   one  f r u i t  

can  be  i n c o r p o r a t e d   i n t o   t he   d r i e d ,   w h e a t   m a t e r i a l .   T h e  

more   p o p u l a r   d ry   or  s e m i - d r y   f r u i t s   t h a t   can  be  u s e d   i n  

t he   i n v e n t i o n   p r o c e s s   i n c l u d e   r a i s i n ,   a p p l e ,   a p r i c o t ,  

b l a c k b e r r y ,   b o y s e n b e r r y ,   c h e r r y ,   c u r r e n t ,   p l u m ,   e l d e r -  

2o  b e r r y ,   f i g ,   g o o s e b e r r y ,   g r a p e ,   g u a v a ,   l o g a n b e r r y ,   n e c t a -  

r i n e ,   p e a c h ,   p e a r ,   p i n e a p p l e ,   q u i n c e ,   r a s p b e r r y ,   s t r a w -  

b e r r y   and  o t h e r   f r u i t s   or  f l a v o r s .   A l s o ,   an  e m u l s i f i e r  

d o e s   n o t   have   to   be  u s e d   in  the   p r o c e s s   or  p r o d u c t   o f  

t h e   i n v e n t i o n .  

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

r a i s i n   c i n n a m o n .  

The  f i n a l   f l a v o r e d -   (or   u n f l a v o r e d )   p r o d u c t   i s  

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

5  m a n n e r .  

The  p r o d u c t   can  be  c o o k e d   in  w a t e r   or  m i l k   f o r   a  

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

is   u s u a l l y   e a t e n   in  a  b*owl  w i t h   a d d e d   m i l k   (or   w a t e r )  

and  added   s w e e t e n e r .  

10  By  way  of  e x a m p l e ,   an  i n s e c t - i n f e s t e d   w h e a t  

m i d d l i n g   ( a t   room  t e m p e r a t u r e )   h a v i n g   the   p a r t i c l e  

a n a l y s i s :  

S t a y i n g  
On  S i e v e ,  
Mesh  S i z e  

(U.S .   S e r i e s )   W e i g h t   P e r c e n t  

on  30  4 7 . 8  
on  40  4 1 . 7  
on  100  8 . 6  
on  200  (pan)   0 . 9  

15 

is  t r e a t e d   a t   room  t e m p e r a t u r e   in  a  c e n t r i f u g a l   i m p a c t  

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

r o t o r   of  8 , 0 0 0   f e e t   per   m i n u t e .   The  i n s e c t ,   l a r v a   a n d  

egg  i n f e s t a t i o n   in  the  w h e a t   m i d d l i n g s   is  d e s t r o y e d   b y  

the   t r e a t m e n t .   The  t r e a t e d   w h e a t   m i d d l i n g s   has   t h e  

p a r t i c l e   a n a l y s i s :  
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S t a y i n g  
On  S i e v e ,  
Mesh  S i z e  

(U .S .   S e r i e s )   W e i a h t   P e r c e n t  

on  30  4 6 . 9  
on  40  4 2 . 0  
on  100  9 . 2  
on  200  ( p a n )   1 . 1  

The  t r e a t e d   w h e a t   m i d d l i n g s   a r e   m i x e d   w i t h   r a i s i n s ,  

m i n e r a l s   and  v i t a m i n s   a-t.  room  t e m p e r a t u r e   and  t h e n   a r e  

b o x e d   in  a i r - t i g h t   c o n t a i n e r s .   One  box  is  o p e n e d ,   o n e  

cud  of  t h e   c o n t e n t s   i s   m i x e d   w i t h   o n e - t h i r d   cup  o f  

10  w a t e r ,   i s   c o o k e d   f o r   3  to  5  m i n u t e s   and  mixed  w i t h   m i l k  

and  s u g a r   in   a  b o w l .   The  c o o k e d   m a t e r i a l   has  a n  

e x c e l l e n t   t a s t e   and  t e x t u r e   and  i s   n o t   gummy,  lumpy  o r  

s t a r c h y .  
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WHAT  IS  CLAIMED  I S :  

1.  P r o c e s s   fo r   d e s t r o y i n g   i n s e c t   i n f e s t a t i o n   in  • 

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

i n s e c t - i n f e s t e d   p a r t i c u l a t e   c e r e a l   g r a i n   in  c e n t r i f u g a l  

5  i m p a c t   m i l l i n g   a p p a r a t u s ,   s a i d   c e n t r i f u g a l   m i l l i n g  

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

in  s a i d   c a s i n g ,   s a i d   r o t a t a b l e   r o t o r   b e i n g   r o t a t e d   a t   a 

p e r i p h e r a l   v e l o c i t y   w h i c h   -is  s u f f i c i e n t   to  c a u s e  

d e s t r u c t i o n   of  s a i d   i n s e c t   i n f e s t a t i o n   in  s a i d   p a r t i c u -  

10  l a t e   c e r e a l   g r a i n   by  i m p e l l i n g   by  c e n t r i f u g a l   f o r c e   s a i d  

p a r t i c u l a t e   c e r e a l   g r a i n   in  c o n t a c t   w i t h   the  p e r i p h e r a l  

r e g i o n   of  s a i d   r o t o r   a g a i n s t   the   i n n e r   w a l l   of  s a i d   c a s -  

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

wh ich   is   of  such   a  m a g n i t u d e   as  no t   to  s i g n i f i c a n t l y  

15  d e c r e a s e   t he   p a r t i c u l a t e   r a n g e   p r o f i l e   of  s a i d   p a r t i c u -   ■ 

l a t e   c e r e a l   g r a i n .   ,  j 

.2.  P r o c e s s   as  c l a i m e d   in  C l a i m   1  w h e r e i n   s a i d   p a r -  
t i c u l a t e   .  c e r e a l   g r a i n   is  i n f e s t e d   w i t h   i n s e c t s ,   i n s e c t   ! 

l a r v a e   a n d / o r   i n s e c t   e g g s .  
2 0  

3.  P r o c e s s   as  c l a i m e d   in  C la im   2  w h e r e i n   s a i d   p a r -  

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

4.  P r o c e s s   as  c l a i m e d   in  C la im   3  w h e r e i n   s a i d   c e n -  

t r i f u g a l   f o r c e   has   a  m a g n i t u d e   w h i c h   does   no t   s i g n i f i -   ; 
i 

c a n t l y   i n c r e a s e   the  amount   of  the   s m a l l e r   p a r t i c l e s   o r  
25  f i n e s   of  s a i d   p a r t i c u l a t e   c e r e a l   g r a i n s - .  
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5.  P r o c e s s   as  c l a i m e d   in  C l a i m   3  w h e r e i n   s a i d  

p e r i p h e r a l   v e l o c i t y   of  s a i d   r o t o r   i s   f rom  a b o u t   7 , 0 0 0   t o  

a b o u t   1 0 , 0 0 0   f e e t   p e r   m i n u t e .  

6.  P r o c e s s   as  c l a i m e d   in  C l a i m   3  w h e r e i n   s a i d  

5  p e r i p h e r a l   v e l o c i t y   of  s a i d   r o t o r   is   f rom  a b o u t   7 , 5 0 0   t o  

a b o u t   9 . 0 0 0   f e e t   pe r   m i n u t e .  

7.  P r o c e s s   as  c l a i m e d   in  C l a i m   3  w h e r e i n   s a i d  

p e r i p h e r a l   v e l o c i t y   of  " - s a i d   r o t o r   is   a b o u t   8 , 0 0 0   f e e t  

p e r   m i n u t e .  

10  b.  P r o c e s s   as  c l a i m e d   in  C la im  3  w h e r e i n   s a i d  

i n s e c t - i n f e s t a t i o n   d e s t r u c t i o n   s t e p   is  c o n d u c t e d   a t   o r  

a b o u t   room  t e m p e r a t u r e .  

9.  P r o c e s s   of  p r e p a r i n g   p a r t i c u l a t e   c e r e a l   g r a i n  

c o n t a i n i n g   a t   l e a s t   one  a d d i t i v e ,   w h i c h   can  be  s u b s e -  

15  a u e n t l y   c o o k e d   f o r   human  c o n s u m p t i o n ,   c o m p r i s i n g :  

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

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

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

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

20  in   s a i d   c a s i n g ,   s a i d   r o t a t a b l e   r o t o r   b e i n g   r o t a t e d   a t   a  

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

d e s t r u c t i o n   of  s a i d   i n s e c t   i n f e s t a t i o n   in  s a i d   p a r t i c u -  

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

p a r t i c u l a t e   c e r e a l   g r a i n   in  c o n t a c t   w i t h   the   p e r i p h e r a l  

25  r e g i o n   of  s a i d   r o t o r   a g a i n s t   the   i n n e r   w a l l   of  s a i d  
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c a s i n g   a n d / o r   i m p a c t o r s   l o c a t e d   i n s i d e   of  s a i d   c a s i n g ,  

bu t   w h i c h   is  of  such   a  m a g n i t u d e   as  no t   to  s i g n i f i c a n t l y  

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

c e r e a l   g r a i n ;   a n d  

5  (b)  r e m o v i n g   s a i d   p a r t i c u l a t e   c e r e a l   g r a i n   f r o m  

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

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

a d d i t i v e .  

10.  P r o c e s s   as  c l a i m e d   in  C l a i m   9  w h e r e i n   s a i d  

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

i n s e c t   l a r v a e   a n d / o r   i n s e c t   e g g s .  

11.  P r o c e s s   as  c l a i m e d   in  C l a i m   10  w h e r e i n   s a i d  

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

12.  P r o c e s s   as  c l a i m e d   in  C l a i m   11  w h e r e i n   s a i d  
15  i n s e c t - i n f e s t   d e s t r u c t i o n   s t e p   and  s a i d   m i x i n g   s t e p   a r e  

c o n d u c t e d   at   or  a b o u t   a m b i e n t   t e m p e r a t u r e .  

13.  P r o c e s s   as  c l a i m e d   in  C l a i m   11  w h e r e i n   s a i d  

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

i c a n t l y   i n c r e a s e   the   amoun t   of  the   s m a l l e r   p a r t i c l e s   o r  

20  f i n e s   of  s a i d   p a r t i c u l a t e   c e r e a l   g r a i n s .  

14.  P r o c e s s   as  c l a i m e d   in  C l a i m   11  w h e r e i n   s a i d  

p e r i p h e r a l   v e l o c i t y   of  s a i d   r o t o r   i s   f rom  a b o u t   7 , 0 0 0   t o  

a b o u t   1 0 , 0 0 0   f e e t   pe r   m i n u t e .  
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15.  P r o c e s s   as  c l a i m e d   in  C l a i m   11  w h e r e i n   s a i d  

p e r i p h e r a l   v e l o c i t y   of  s a i d   r o t o r   is   f rom  a b o u t   7 , 5 0 0   t o  

a b o u t   9 , 0 0 0   f e e t   p e r   m i n u t e .  

16.  P r o c e s s   as  c l a i m e d   in  C l a i m   11  w h e r e i n   s a i d  

5  p e r i p h e r a l   v e l o c i t y   of  s a i d   r o t o r   i s   a b o u t   B ,000   f e e t  

p e r   m i n u t e .  

17.  P r o c e s s   as  c l a i m e d   in  C l a i m   11  w h e r e i n   s a i d  

m i x t u r e   i s   p l a c e d   in  a t   l e a s t   one  box  and  s a i d   a t   l e a s t  

one  box  i s   s e a l e d .  

10  18.  P r o c e s s   as  c l a i m e d   in  C l a i m   11  w h e r e i n   s a i d  

b o x i n g   s t e p   is  c o n d u c t e d   a t   or  a b o u t   a m b i e n t   t e m p e r a -  

t u r e .  

19.  P a r t i c u l a t e   c e r e a l   g r a i n   c o n t a i n i n g   a t   l e a s t  

one  a d d i t i v e ,   w h i c h   can  be  s u b s e q u e n t l y   c o o k e d   f o r   h u m a n  

15  c o n s u m p t i o n ,   p r e p a r e d   by  t he   p r o c e s s   of  C l a i m   1 .  
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