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(64)  Improvements  in  and  relating  to  grain  drying  apparatus. 
A  grain  dryer  of  the  concurrent  flow  type  wherein  drying 

air  is  introduced  into  the  top  of  a  column  above  a  grain  bed  in 
the  column  and  grain  is  evenly  distributed  on  to  the  top  of 
the  bed  by  a  rotatable  distributor  which  acts  automatically  to 
control  the  feed  of  grain  in  accordance  with  grain  discharge. 
In  accordance  with  a  further  feature  the  distributor  is 
designed  to  avoid  "pioughing"  into  a  grain  bed  and  so  acts 
to  maintain  a  flat  top  surface  for  the  grain  bed. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  g ra in   d rye r s   and  a  

method  of  f e e d i n g   g ra in   in to   such  d r y e r s .  

In  a  g ra in   d ryer ,   p a r t i c u l a r l y   a  c o n c u r r e n t   flow  hot  a i r  

d rye r ,   the  des ign   of  the  means  whereby  the  g ra in   and  a i r   are  b r o u g h t  

t o g e t h e r   is  c r i t i c a l .   In  a  c o n c u r r e n t   flow  hot  a i r   d r y e r ,   g r a i n   i s  

fed  in to   the  top  of  a  d ry ing   column  and  hot  a i r   is  passed   t h r o u g h  

the  g r a in   bed  in  the  column  in  the  same  d i r e c t i o n   as  the  g r a i n   i n  

the  bed  c o n t i n u o u s l y   flows  down  the  column  to  a  g r a i n   o u t l e t .  

A  low  g ra in   i n l e t   t e m p e r a t u r e   and  r ap id   e v a p o r a t i o n   of  m o i s t u r e  

from  the  g r a i n   is  r e q u i r e d   to  keep  i t   well   below  the  a i r  

t e m p e r a t u r e   and  avoid  heat   damage.  Mois ture   can  only  e v a p o r a t e  

r a p i d l y   from  the  g ra in   for  a  sho r t   t ime,  due  to  the  m o i s t u r e  

g r a d i e n t s   set   up  in  the  g r a in   k e r n e l s   so  the  time  of  d i r e c t   e x p o s u r e  

to  the  hot  a i r   must  be  s h o r t .   On  the  o ther   hand,  i f   any  g r a i n  

is  not  exposed  to  the  hot  a i r   a t - t h e   s t a r t  o f   d ry ing   i t   w i l l   r e m a i n  

w e t t e r   than  r e q u i r e d   as  i t   passes   down  the  d r y e r  c o l u m n .  

A  g r a in   dryer   a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n   c o m p r i s e s  

a  d ryer   column  normal ly   of  c i r c u l a r   cross   s e c t i o n ,   means  fo r   f e e d i n g  

d ry ing   a i r   in to   the  top  of  the  column,  and  means  for   f e e d i n g   g r a i n  

in to   the  top  of  the  column,  the  g r a in   feed  means  c o m p r i s i n g   a  

d i s t r i b u t o r   r o t a t a b l y   mounted  in  the  d ryer   so  as  to  d i s t r i b u t e  

g r a in   evenly  around  the  top  of  a  g r a in   bed  in  an  upper  p a r t   of  t h e  

column.  

A  method  of  d ry ing   g r a i n   acco rd ing   to  the  i n v e n t i o n  

comprises   f e ed ing   drying  a i r   i n to   the  top  of  a  d ryer   co lumn ,  

f e e d i n g   g r a in   in to   the  top  of  the  d ryer   column  and  d i s t r i b u t i n g  

i t   evenly  around  over  the  top  of  a  g ra in   bed  in  an  upper   pa r t   o f  

the  column.  



In  such  a  dryer   and  method  a c c o r d i n g   to  the  i n v e n t i o n  

the  g r a i n   is  kep t   s e p a r a t e   from  the  d ry ing   a i r   and  is  t h e r e b y   k e p t  

as  cool  as  p o s s i b l e   u n t i l   i t   meets  the  d r y i n g   a i r   at  the  en t ry   p o i n t  

to  the  bed.  V i r t u a l l y   a l l   the  g r a i n   is  then  exposed,   for   a  s h o r t  

t ime,  to  the  i n l e t   d ry ing   a i r .   The  g r a i n   on  the  top  of  the  b e d  

can  be  m a i n t a i n e d   in  a  f l a t   l e v e l  c o n d i t i o n   s o  t h a t   the  a i r   a n d  

g ra in   m o v e  i n i t i a l l y   p a r a l l e l   to  the  column  axis   which  r e s u l t s   i n  

un i fo rm  t r e a t m e n t   of  the  g r a i n .  

P r e f e r a b l y   the  d i s t r i b u t o r   is   p r o v i d e d   with  an  i n l e t  

c o a x i a l   wi th   the  column  axis  and  an  o u t l e t   or  o u t l e t s   which  e x t e n d  

outwards  from  the  i n l e t   axis  to  or  towards  the  i n n e r   p e r i p h e r y   o f  

the  c o l u m n .  

In  o rder   to  keep  the  g r a i n   be ing   d i s t r i b u t e d   as  cool  a s  

p o s s i b l e   i t  i s   advantageous   to  i n s u l a t e   the  d i s t r i b u t o r .   In  o r d e r  

to  s i m p l i f y   the  d i s t r i b u t o r   des ign   and  to  avoid   matching   t h e  o u t l e t s  

in  a  m u l t i   o u t l e t   d i s t r i b u t o r   a  s i n g l e   o u t l e t   is  p r e f e r a b l e ,  

e x t e n d i n g   outwards  from  the  i n l e t   a x i s .  

To  avoid  the  n e c e s s i t y   of  ma tch ing   d i s t r i b u t o r   r o t a t i o n  

r a t e   to  d r y e r   output   r a t e ,   the  r o t a t i o n   r a t e   may  be  s u b s t a n t i a l l y  

c o n s t a n t .   However  in  t h i s   case  i f   the  d rye r   ou tpu t   r a t e   i s  

a p p r e c i a b l y   s lower   than  the  i npu t   r a t e   the  g r a i n   bed  l e v e l   w i l l   t e n d  

to  r i s e   and  g r a in   w i l l   tend  to  b u i l d   up  ahead  of  the  d i s t r i b u t o r .  

To  p r e v e n t   the  d i s t r i b u t o r   from  "p lough ing"   i n to   the  b u i l d   up,  t h e  

d i s t r i b u t o r   is  p r e f e r a b l y   p rov ided   with  a  l e a d i n g   s u r f a c e   a n g l e d  

upwardly   from  the  plane  of  r o t a t i o n   in  the  d i r e c t i o n   of  r o t a t i o n  

and  p r e f e r a b l y   the  lower  edge  of  the  l e a d i n g   s u r f a c e   of  t h e  

d i s t r i b u t o r   is  h ighe r   than  the  t r a i l i n g   edge.  In  an  e x p e r i m e n t a l  

model  the  d i s t r i b u t o r   l e a d i n g   edge  was  2  mm  h i g h e r   than  the  t r a i l i n g  



edge  and  t h i s   was  s a t i s f a c t o r y .  

The  speed  of  r o t a t i o n   of  the  d i s t r i b u t o r   may  be  a s  

low  tLs  1  t o  2   rpm  but  in  an  expe r imen ta l   model  the  speed  was 

s a t i s f a c t o r y   at  15  rpm.  I t   is  t h e r e f o r e   c o n s i d e r e d   a  speed  r a n g e  

of  1-20  rpm  is  s u i t a b l e .  

An  embodiment  of  the  i n v e n t i o n   w i l l   now  be  d e s c r i b e d  

in  d e t a i l   by  way  of  example  with  r e f e r e n c e   to  the  a c c o m p a n y i n g  

drawings  in  w h i c h :  

F i g u r e ' 1   is  a  c ross   s e c t i o n   of  the  upper   p a r t   of  a  g r a i n  

dryer   a c c o r d i n g   to  the  i n v e n t i o n   having  a  r o t a t i n g   d i s t r i b u t o r ,  

F igure   2  shows  a  s ide  e l e v a t i o n   of  a  d i s t r i b u t o r   f o r  

the  d rye r   of  F igure   1  the  shape  of  which  is  d i f f e r e n t   to  t h a t   shown 

in  F igure   1  a n d  

Figure   3  is  a  s e c t i o n   on  the  cen t re   l i n e   ( the   ax is   o f  

r o t a t i o n )   of  the  d i s t r i b u t o r   of  Figure  2 .  

The  dryer   shown  in  F i g u r e   1  has  a  c y l i n d r i c a l   d r y e r  

column  1  wi th   an  i nne r   wal l   2  and  an  ou te r   wall  3.  The  co lumn 

has  a  t r i a n g u l a r   roof   4  in  the  cent re   of  which  is  a  g r a i n   i n l e t   5 

forming  p a r t   of  means  for   f e e d i n g   gra in   in to   the  top  of  the  column.  

The  i n l e t   5  is  c o a x i a l   with  the  column  axis  6.  Mounted  in  t h e  

upper  p o r t i o n   or  head  of  the  column  and  connec ted   to  the  g r a i n  

i n l e t   5  is  a  r o t a t a b l e   d i s t r i b u t o r   8  forming  p a r t   of  the  g r a i n  

feed  means .  

The  d i s t r i b u t o r   8  is  r o t a t a b l e   about  a  top  b e a r i n g   10  and  

has  a  l o w e r  b e a r i n g   formed  by  a  r a i l   12  on  the  i n n e r   wal l   2  on  w h i c h  

r a i l   runs  a  wheel  or  r o l l e r   14  mounted  on  the  o u t e r   wal l   20  of  t h e  

d i s t r i b u t o r   8 .  

The  d i s t r i b u t o r   8  is  i n s u l a t e d   with  a  l a y e r   of  i n s u l a t i o n  



16  on  i t s   top  and  s i d e s .   The  bot tom  18  of  the  d i s t r i b u t o r   is  open  

between  the  column  axis   6  and  the  o u t e r   wall   20  of  the  d i s t r i b u t o r  

so  t h a t   g r a i n   may  be  spread  even ly   out  around  the  top  22  of  t h e  

g r a i n   bed  24  in  the  co lumn.  

Also  in  the  head  of  the  column  is  a  motor  28  a r r a n g e d  

to  d r ive   the  d i s t r i b u t o r   8  th rough   a  cha in   or  b e l t   30  at  f o r  _  

example  a  c o n s t a n t   r a t e   of  between  1  and  20  rpm. 

As  the  d i s t r i b u t o r   r o t a t e s ,   g r a i n   pas ses   t h r o u g h   t h e  

i n l e t   5  to  f i l l   the  body  of  the  d i s t r i b u t o r   and  then  f a l l s   from  t h e  

open  bottom  18  on  to  the  top  of  the  bed.  The  r o t a t i o n   causes   t h e  

g r a i n   to  be  spread,   evenly   around  the  bed.  As  the  top  s u r f a c e   of  t h e  

bed  r i s e s   to  meet  the  bottom  of  the  d i s t r i b u t o r   the  g r a i n   flow  i s  

r e s t r i c t e d   to  m a i n t a i n   the  c o r r e c t   bed  h e i g h t .   As  g r a i n   i s  

d i s c h a r g e d   from  the  bottom  of  the  d rye r ,   the  top  s u r f a c e   of  the  b e d  

f a l l s   and  f u r t h e r   g r a i n   is  then  spread   on  to  the  bed.  The  t o p  

s u r f a c e   of  the  bed  is  kept   f l a t .  

The  space  34  above  the  g r a i n   bed  24  has  a  hot   d r y i n g  

a i r   i n l e t   32  in  one  s ide   th rough   which  hot   d ry ing   a i r   p a s s e s   i n t o  

the  space  34  above  the  top  s u r f a c e   22  of  the  g r a i n   bed  24.  The 

d r y i n g   a i r   which  is  under   p r e s s u r e   pas ses   down  th rough   the  bed  24 

p a r a l l e l   to  the  ax is   6  and  is  e x t r a c t e d   th rough  ducts   36  p a s s i n g  

h o r i z o n t a l l y   a c r o s s   the  column  and  th rough   the  b e d .  

The  g r a i n   i t s e l f   a l so   f a l l s   down  the  column  around  t h e  

duc ts   36  t o   o u t l e t s   38  towards  the  bottom  of  t h e  c o l u m n   where  t h e  

g r a i n   is  e x t r a c t e d   by  s u i t a b l e   means .  

F igu re s   2  and  3  show  a  p r e f e r r e d   embodiment  of  d i s t r i b u t o r  

s h a p e .  

The  d i s t r i b u t o r   8'  shown  in  F igu re s   2  and  3  has  a n  



opening  18'  at  the  bottom  s i m i l a r   to  tha t   shown  in  F igure   1,  and  i s  

s i m i l a r l y   p o s i t i o n e d   in  l ine   with  the  axis   6'  of  the  d ryer   co lumn.  

The  end  cross   s e c t i o n a l   view  of  Figure  3  l o o k i n g   f r o m  t h e  

o u t s i d e   of  the  d ryer   column  towards  the  cen t re   shows  t h a t   the  b o d y  

is  in  the  form  of  a  t a p e r i n g   c y l i n d e r   with  the  t r a i l i n g   r e a r   wal l   40 

e x t e n d i n g   at  an  angle  of  a b o u t .  5 8  t o   the  top  su r f ace   22  of  t h e  

g ra in   bed  and  the  l e a d i n g   f r o n t   wal l   42  at  an  angle  of  about   7 0 ° .  

The  l e a d i n g   edge  44  of  the  l e a d i n g   wall  is  bent   f i r s t  

p a r a l l e l   with  the  top  su r f ace   of  the  g r a in   bed  and  then  u p w a r d l y  

at  an  angle  of  about  20°  and  f i n a l l y   is  t u rned   f u r t h e r   up  to  j o i n  

a  p l a t e   46  which  extends   back  to  the  wall   42 .  

The  lower  edge  48  of  the  t r a i l i n g   wall  extends   downward ly  

below  the  s u r f a c e   of  the  bed  so  t h a t   the   o u t l e t   opening  18'  is  a t  

an  angle  to  the  top  of  the  bed  as  can  c l e a r l y   be  seen  in  F igure   3 ,  

in  the  d i r e c t i o n   of  t r a v e l   of  the  d i s t r i b u t o r   as  i n d i c a t e d   by  arrow  D. 

As  the  d i s t r i b u t o r   is  r o t a t e d   g ra in   d i a g r a m m a t i c a l l y  

i l l u s t r a t e d  a t   50  in  Figure  3,  which  is  at  ambient  t e m p e r a t u r e   moves 

down  the  d i s t r i b u t o r   to  be  d e p o s i t e d   on  the  top  of  the  g r a i n   b e d  

where  i t   is  s u b j e c t e d   to  hot  d ry ing   a i r .  

If   g r a in   is  not  being  d i s c h a r g e d   from  the  bottom  of  t h e  

dryer   or  i s  o n l y   be ing   d i s c h a r g e d   s lowly  then  the  top  s u r f a c e   of  t h e  

bed  r i s e s .  A s   the  mouth  or  o u t l e t   181  is  angled  in  the  d i r e c t i o n  

of  t r a v e l   as  e x p l a i n e d   above  excess   g r a in   is  fo rced   in to   the  mouth  

to  p reven t   f u r t h e r   g ra in   be ing   d i s c h a r g e d   on  to  the  bed  which  c o u l d  

cause  "p loughing"   of  the  d i s t r i b u t o r   in to   the  g r a i n .  

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

space  34  above  the  g ra in   bed  24  are  i n s u l a t e d   as  well   as  hot   a i r  

duct  or  ducts   supp ly ing   d ry ing   a i r   i n l e t   32  in  the  i n t e r e s t s   of  h e a t  



loss   e f f i c i e n c y .  



1.  A  g ra in   d ryer   of  the  c o n c u r r e n t   flow  type  i n  

which  g r a i n   is  fed  in to   the  top  of  a  d ry ing   column  of  c i r c u l a r  

c ross   s e c t i o n   and  d ry ing   a i r   is  i n t r o d u c e d   i n t o   the  column  to  f l o w  

down  th rough   the  g r a in   as  the  g ra in   descends  in  the  column  t o w a r d s  

g r a i n   o n t i e t ( s )   in  the  lower  p o r t i o n   of  the  column  where in   t h e  

g r a i n   is  f e d  i n t o   the  top  of  the  column  t h r o u g h   a  d i s t r i b u t o r   wh ich  

is  r o t a t a b l y   mounted  in  the  upper  pa r t   of  the  column  and  which  i s  

so  de s igned   as  to  d i s t r i b u t e   g ra in   evenly  onto  the  top  of  a  g r a i n  

bed  in  the  column  as  the  d i s t r i b u t o r   r o t a t e s .  

2.  A  g r a in   dryer   as  claimed  in  Claim  1. in  which  t h e  

d i s t r i b u t o r   has  an  o u t l e t   or  ou t l e t s   which  ex t end   ou tward ly   from  t h e  

axis   of  r o t a t i o n   to  or  towards  the  inner   p e r i p h e r y   of  the  column.  

3.  A  g ra in   dryer   as  claimed  in  Claim  2  in  which  

the  d i s t r i b u t o r   has  a  s i n g l e   o u t l e t   e x t e n d i n g   r a d i a l l y   o u t w a r d l y  

from  a  p o i n t   at  or  a d j a c e n t   the  axis  of  r o t a t i o n   to  a  po in t   at  o r  

a d j a c e n t   the  i n n e r   p e r i p h e r y   of  the  co lumn.  

4.  A  g ra in   d ryer   as  c la imed  in  any  of  the  p r e c e d i n g  

c la ims  where in   the  d i s t r i b u t o r   has  a  s i n g l e   i n l e t   c o a x i a l   with  t h e  

column  a x i s .  

5.  A  g r a in   dryer   as  c la imed  in  any  of  the  p r e c e d i n g  

c la ims  in  which  the  d i s t r i b u t o r   drive  is  such  t h a t   the  d i s t r i b u t o r  

may  be  r o t a t e d   at  a  c o n s t a n t   p r e - d e t e r m i n e d   s p e e d .  

6.  A  g ra in   dryer   as  c laimed  in  any  of  the  p r e c e d i n g  

c la ims  in  which  the  l e a d i n g   lower  edge  of  the  d i s t r i b u t o r   is  b e n t  

upwardly   away  from  the  plane  of  the  g ra in   b e d .  

7.  A  g r a i n  d r y e r   as  c laimed  in  any  of  the  p r e c e d i n g  

c la ims  in  which  the  edge  of  the  l e ad ing   wal l   of  the  d i s t r i b u t o r  



is  at  a  l e v e l   above  t h a t   of  the  edge  of  the  t r a i l i n g   w a l l .  

8.  A  method  of  f e e d i n g   g ra in   to  a  g r a i n   d r y e r   of  t h e  

c o n c u r r e n t   flow  type  wherein   h e a t e d   a i r   is  fed  in to   the  top  of  t h e  

d rye r   column  and  g r a i n   is  a lso  fed  in to   the  top  of  the  column  b y  

d i s t r i b u t i n g   i t   even ly   over  the  top  of  a  g ra in   bed  in  the  c o l u m n ,  

the  top  f l a t   s u r f a c e   of  the  g r a i n   bed  being  open  to  d r y i n g   a i r  

i n t r o d u c e d   in to   the  column.  

9.  A  g ra in   d ryer   s u b s t a n t i a l l y   as  h e r e i n b e f o r e  

d e s c r i b e d   wi th   r e f e r e n c e   to  the  accompanying  d r a w i n g s .  
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