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©  Improvements  in  and  relating  to  grain  dryers. 
©  A  concurrent  flow  grain  dryer  of  the  type  in  which  drying 
air  passes  through  a  drying  column  or  tower  in  the  same 
direction  as  grain  falling  down  the  column  or  tower  the  air 
being  extracted  through  one  or  more  ducts  extending 
horizontally  across  the  column  or  tower  the  ducts  being  open 
bottomed  troughs  having  a  closed  top  and  sides  extending 
downwards  from  the  top  wherein  the  boundary  of  the 
effective  lower  edge  of  each  side  of  a  duct  is  longer  than  the 
horizontal  length  of  the  duct. 

The  fact  that  the  boundary  edge  is  longer  than  the  length 
slows  down  the  air  as  it  passes  down  and  subsequently 
around  the  effective  lower  edge  up  into  the  duct  so  as  to 
reduce  the  possibility  of  grain  being  carried  into  the  duct  by 

<M  the  air. 
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A   concurrent  flow  grain  dryer  of  the  type  in  which  drying 
air  passes  through  a  drying  column  or  tower  in  the  same 
direction  as  grain  falling  down  the  column  or  tower  the  air 
being  extracted  through  one  or  more  ducts  extending 
horizontally  across  the  column  or  tower  the  ducts  being  open 
bottomed  troughs  having  a  closed  top  and  sides  extending 
downwards  from  the  top  wherein  the  boundary  of  the 
effective  lower  edge  of  each  side  of  a  duct  is  longer  than  the 
horizontal  length  of  the  duct. 

The  fact  that  the  boundary  edge  is  longer  than  the  length 
slows  down  the  air  as  it  passes  down  and  subsequently 
around  the  effective  lower  edge  up  into  the  duct  so  as  to 
reduce  the  possibility  of  grain  being  carried  into  the  duct  by 
the  air. 



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 r a i n   d r y e r s .  

In  c o n c u r r e n t   flow  g ra in   d ryers   where  d ry ing   a i r   is  p a s s e d  

through  the  g r a in   in  a  d ry ing   column  i t   is  known  to  p rov ide   d u c t s  

a c ro s s   the  column  th rough   which  the  d ry ing   a i r   is  e x t r a c t e d .   I n  

these   dryers   both  the  a i r   and  g r a i n   flow  downwards  towards  t h e  

duc t s ,   a i r   flows  i n to   the  ducts   and  the  g r a i n   c a r r i e s   on  pa s t   t h e  

duc t s .   The  duc ts   which  have  been  used  are  formed  as  u p t u r n e d  

open  t roughs   so  t h a t   each  has  a  c losed   top  and  two  s ides   e x t e n d  

g e n e r a l l y   p a r a l l e l   to  each  o the r   downwardly  from  the  top ,   t h e  

bottom  being  open.  The  a i r   flows  down  the  s ides   and  then  a r o u n d  

the  bottom  f ree   edge  of  the  s i d e s .   In  such  d rye r s   problems  h a v e  

been  caused  by  the  d ry ing   a i r   which  a c c e l e r a t e s   as  i t   p a s s e s  

around  a  duct  and  then  flows  around  the  bottom  edge  of  the  s i d e s ,  

c a r r y i n g   some  g r a i n   wi th   i t   so  tha t   e v e n t u a l l y   the  ducts   become 

f i l l e d   with  g r a in   which  then  has  to  be  swept  out  of  the  d u c t s .   I n  

order   to  a t t empt   to  overcome  t h i s   problem  l o u v r e s   were  f i t t e d   i n  

the  s i d e s .   However  t h i s   did  not  a p p r e c i a b l y   overcome  the  p r o b l e m .  

Af te r   c o n s i d e r a b l e   e x p e r i m e n t a l   work  the  problem  was 

overcome  by  a  d rye r   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   w h i c h  

comprises   a  column  th rough   which  dry ing   a i r   and  g r a i n   may  be  p a s s e d ,  

d ry ing   a i r   ducts   e x t e n d i n g   s u b s t a n t i a l l y   h o r i z o n t a l l y   a c ro s s   t h e  

column,  the  ducts   each  hav ing   a  c losed   top  and  s ides   e x t e n d i n g  

downwards  from  the  top,   the  boundary  of  the  e f f e c t i v e   lower  edge  

of  each  side  exposab le   to  g r a in   in  the  colunn being  s u b s t a n t i a l l y  

longer   than  the  h o r i z o n t a l   l e n g t h   of  the  duct  exposab le   to  g r a i n  

in  the  column. 

In  a  p r e f e r r e d   embodiment  the  boundary  of  the  e f f e c t i v e  



lower  edge  of  each  s ide   is  formed  as  a  comb  t h a t   i s  w i t h   a  d e e p l y  

i n d e n t e d   edge.  However  d i f f e r e n t   edge  c o n f i g u r a t i o n s   may  b e  

p rov ided .   A  c a s t e l l a t e d   edge  has  been  s u c c e s s f u l l y   t r i e d .   I n  

o rder   to  s t r e n g t h e n   the  edge  each  s ide  may  be  formed  wi th   c l o s e d  

s l o t s   the  lower  edge  of  which  is  then  bent   back  across   the  s l o t s  

so  t h a t   the  s l o t s   are  open  at  the  lowest   p o r t i o n   of  the  edge.  A 

comb  is  thus  formed  wi th   the  t i p s   or  comb  t e e t h   s t r e n g t h e n e d   b y  

the  bent   back  p o r t i o n .   The  f r ee   edge  (as  compared  wi th   t h e  

e f f e c t i v e   edge which  is  formed  at  the  l i ne   where  the  lower  edge  

is  ben t )   may  then  be  bent   down  inward ly   of  the  e f f e c t i v e   e d g e .  

The  s u b s t a n t i a l   l e n g t h e n i n g   of  the  boundary  of  t h e  

e f f e c t i v e   lower  edge  has  the  e f f e c t   of  l e n g t h e n i n g   the  edge  of  t h e  

duct  in  con tac t   with  the  g r a i n   which  r e s u l t s   in  a  s u b s t a n t i a l  

r e d u c t i o n   of  a i r   flow  speed  at  the  lower  edge.  This  r educes   o r  

e l i m i n a t e s   the  tendency  of  the  d ry ing   a i r   to  pick  up  g r a i n   a n d  d r a w  

t h i s   in to   each  d u c t .  

Fu r the r   a i r   moving  downward  ou t s ide   the  duct  may  s e e p  

in to   the  duct  through  the  comb  gaps  before   r e a c h i n g   the  bottom  edge  

of  the  comb  so  tha t   only  a  r e l a t i v e l y   small   volume  of  a i r   a t  

r e l a t i v e l y   low  v e l o c i t y   w i l l   r each   the  edge.  The  open  s l o t s   a l l o w  

g r a i n   to  f a l l   down  th rough   the  s l o t s   w i thou t   b l o c k a g e .  

The  tops  of  each  duct  are  p r e f e r a b l y   formed  wi th   a  

t r i a n g u l a r   apex,  the  apex  angle   being  for  example,  60°.  This  h a s  

been  found  to  provide  an  advan tage   in  a s s i s t i n g   g ra in   flow  a r o u n d  

the  top  of  the  d u c t .  

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   with  r e f e r e n c e   to  the  accompanying  drawings  in  w h i c h : -  



Fig.  1  is  a  cross   s e c t i o n   th rough   p a r t   of  a  d r y e r  

column  of  a  g r a i n   d ryer   a c c o r d i n g   to  the  i n v e n t i o n   showing  s e v e r a l  

d ryer   d u c t s ,  

Fig.  2  is  a  p e r s p e c t i v e   view  of  a  d rye r   duct  for  t h e  

d rye r   of  Fig.  1 ,  

Fig.  3  is  a  p e r s p e c t i v e   view  of  the  comb  p l a t e   o f  

Fig.  2,  and  

Fig.  4  is  a  p lan  view  of  the  comb  p l a t e   of  Fig.  3  b e f o r e  

b e n d i n g .  

In  Fig.  1  th ree   ducts   2,  2'  and  2"  are  shown  mounted  

h o r i z o n t a l l y   across   a  g ra in   d ryer   column  3 .   In  p r a c t i c e   there   w i l l  

u s u a l l y   be  more  than  th ree   ducts   and  o f t en   more  than  one  t i e r   o f  

d u c t s .  

Drying  a i r   shown  by  firm  arrows  4  is  passed  down  t h r o u g h  

the  column  in  which  a  de scend ing   bed  of  g r a i n ,   shown  by  b r o k e n  

arrow  5,  also  f lows.   Drying  a i r   when  i t   r e aches   the  ducts   2  -  2 "  

may f low  through  and  benea th   the  s t r a i g h t   duct  s ides   7  in to   t h e  

i n s i d e   8  of  each  duct  one  of  which  is  shown  in  more  d e t a i l   i n  

Fig.  2.  The  g ra in   c o n t i n u e s   downwards  below  the  ducts   f o r m i n g  

open  s u r f a c e s   10  under   each  duct ,   w h i l s t   the  d ry ing   a i r   e x i t s  

from  an  end  of  the  d u c t .  

The  s ides   7  of  each  duct  are  s u b s t a n t i a l l y   v e r t i c a l   a n d  

p a r a l l e l   t o  e a c h   o the r   and  towards  the  bottom  have  a  p l a t e   14  w e l d e d ,  

r i v e t t e d   or  bo l t ed   to  them  e x t e n d i n g   the  s ides   downwards  and 

p r o v i d i n g   a  comb.  The  comb  has  t e e t h   16  and  gaps  18  between  t h e  

t e e t h   open  at  the  e f f e c t i v e   lower  edge  19,  so  t h a t   the  e f f e c t i v e  

lower  edge  boundary  formed  by  the  s ides   and  bottom  edge  15  of  t h e  



t e e t h   16  and  root   17  of  the  gaps  18  is  very   s u b s t a n t i a l l y   l o n g e r  

than  the  h o r i z o n t a l   l eng th   20  of  the  duct .   The  p l a t e   14  is  b e n t  

s l i g h t l y   outwards   (say  9°)  about  a  l i n e   21,  and  a b r u p t l y   i n w a r d s  

(say  99°)  about   a  l i n e   22 ' to   form  the  e f f e c t i v e   edge  19,  the  l i n e s   21 

and  22  be ing   p a r a l l e l   with  the  e l o n g a t e   ax is   24  of  the  d u c t .  

The  p l a t e   14  is  s l o t t e d   with  c l o s e d   s l o t s   which  at  the  bend  l i n e  

form  the  comb  gaps  18  above  for   ease  of  manufac tu re   and  f o r  

s t r e n g t h .   The  p l a t e   14  is  f u r t h e r   bent  downwards  (say  90°)  a b o u t  

a  l i n e   23  p a r a l l e l   with  a x i s  2 4   to  form  a  s t i f f e n i n g   edge  p o r t i o n  

2 5 , t h e   f r ee   edge  of  which  is  p o s i t i o n e d   inward ly   of  the  e f f e c t i v e  

edge  19 .  

As  the  g ra in   flows  between  the  ducts   as  seen  in  Fig.  1 ,  

the  g r a i n   speed  i n c r e a s e s   as  does  a l so   the  a i r   speed.  As  the  a i r  

t u rn s   in to   the  duct  the  comb  l i k e   lower  edge  of  the  duct  slows  t h e  

a i r   to  p r e v e n t   the  a i r   drawing  g r a i n s   up  in to   the  duct  and  a l s o  

the  volume  of  a i r   r e a c h i n g   the  lower  edge  is  r educed   by  the  s eepage  

of  a i r   t h rough   the  s l o t s   as  i t   t r a v e l s   down  around  the  duct  s i d e s .  

The  apex  12  of  the  top  of  the  duct  is  ang led   at  60°  which  

smoothes  the  g r a i n   flow  around  the  duct  top  and  which  h e l p s   t o  

p r e v e n t   dead  a reas   of  slow  moving  or  immobile  g r a in   above  the  d u c t s .  

F i g .  3   is  ano ther   view  of  the  comb  p l a t e   of  Fig.   2  and  

Fig.  4  shows  the  comb  p la t e   of  F i g .  3   p r i o r   to  b e n d i n g .  

An  an  example  for  a  duct   l e n g t h   of  2,500  mm,  the  s l o t  

widths   may  each  be  1 . 2 - 1 . 4   mm  wi th   a  t o o t h   width  of  the  s l o t s   3 . 6 -  

3.8  mm  the  gap  l eng th   is  65  mm  from  edge  19  to  root   17.  I t   w i l l  

thus  be  a p p r e c i a t e d   t h a t   the  boundary  l e n g t h   of  the  bot tom  e f f e c t i v e  

edge  of  the  duct   is  very  s u b s t a n t i a l l y   l onge r   than  the  l e n g t h   of  t h e  

d u c t .  



The  comb  can  be  r e p l a c e d   by  a  c a s t e l l a t e d   c o n f i g u r a t i o n  

but  t h i s   is  more  d i f f i c u l t   to  c o n s t r u c t   and  s t r e n g t h e n .   O t h e r  

c o n f i g u r a t i o n s   may  be  p rov ided   for   i n s t a n c e   the  p l a t e   p o r t i o n   b e t w e e n  

bends  22  and  23  may  be  s loped  downwards  to  a s s i s t   in  c l e a n i n g   t h e  

duct  and  comb,  o r  e l s e   t h i s   p o r t i o n   can  be  bent  upwards  but  t h e  

comb  c o n f i g u r a t i o n   p rov ides   a  very  l a rge   lower  edge  b o u n d a r y  

i n c r e a s e   which  e f f e c t i v e l y   slows  the  a i r   flow  at  the  p o i n t   w h e r e  

the  d ry ing   a i r   e n t e r s   the  duct.   Seepage  of  a i r   moving  downwards 

with  the  g r a i n   is  a l lowed  before   the  bottom  edge  of  the  comb  t h u s  

any  a i r   r e a c h i n g   t h i s   l e v e l   wi l l   be  r e l a t i v e l y   small   in  volume  a n d  

at  a  low  v e l o c i t y .  

Air  seepage  in to   the  duct  could  be  ach ieved   v ia   a n y  

s u i t a b l e   p e r f o r a t i o n s   with  p e r f o r a t i o n s   sma l l e r   than  the  g r a i n   b u t  

t h i s   could  e a s i l y   become  blocked  i f   the  comb  a r rangement   of  t h e  

i n v e n t i o n   were  not  fo l lowed .   The  comb  a r rangement   e n a b l e s  

the  gaps  between  the  comb  t e e t h  t o   be  kept  c l e a r   due  to  t h e  

e f f e c t i v e   open  bottom  end  of  the  g a p s .  



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

w h i c h  d r y i n g   a i r   pas ses   th rough  a  drying  column or  tower   in  t h e  

same  d i r e c t i o n   as  g r a i n   f a l l i n g   down  the  column  or  tower  the  a i r  

be ing   e x t r a c t e d   th rough   one  or  more  ducts  e x t e n d i n g   h o r i z o n t a l l y  

a c ro s s   the  column  or  tower  the  ducts   being  open  bot tomed  t r o u g h s  

hav ing   a  c losed   top  and  s ides   ex t end ing   downwards  from  the  t o p  

where in   the  boundary  of  the  e f f e c t i v e   lower  edge  of  each  s ide   o f  

a  duct  is  l onge r   than  the  h o r i z o n t a l   l eng th   of  the  d u c t .  

2.  A  g r a i n   d ryer   as  claimed  in  Claim  1  in  w h i c h  

the  lower  edge  of  each  s ide  wall   is  deeply  i n d e n t e d   to  form  a  comb 

s h a p e .  

3.  A  g r a in   dryer   as  claimed  in  Claim  2  in  w h i c h  

the  comb  shape  is  p rov ided   by  s l o t s   in  the  bottom  area   of  t h e  

w a l l s ,   the  s l o t t e d   p o r t i o n   being  bent  inward ly ,   near   the  e n d s  

of  the  s l o t s   to  p rov ide   s e p a r a t e d   t e e t h   at  the  bend  l i n e   w h i c h  

forms  the  e f f e c t i v e   lower  edge  of  the  duct  w a l l .  

4.  A  g r a i n   d ryer   as  claimed  in  Claim  3  in  w h i c h  

the  s l o t s   are  p r o v i d e d   in  a  s e p a r a t e   p l a t e   a t t a c h e d   to  the  d u c t  

wa l l ,   the  p l a t e   edge  be ing   bent  downwardly  a f t e r   the  inward  b e n d .  

5.  A  g r a i n   d ryer   as  claimed  in  any  of  the  p r e c e d i n g  

c la ims  in  which  the  ducts   have  a  t r i a n g u l a r   " roof"   and  t h e n  

downwardly  e x t e n d i n g   s i d e s .  

6.  A  g r a i n   d ryer   as  claimed  in  any  of  the  p r e c e d i n g  

c la ims  having  a  number  of  ducts   ex t end ing   h o r i z o n t a l l y   a c ro s s   t h e  

d rye r   side  by  s ide   in  one  or  more  v e r t i c a l   p o s i t i o n s .  

7.  A  g r a i n   dryer   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   with  r e f e r e n c e   to  the  accompanying  d r a w i n g s .  

8.  A  duct  for   a  g ra in   dryer   s u b s t a n t i a l l y   a s  

h e r e i n b e f o r e   d e s c r i b e d   with  r e f e r e n c e   to  F igures   2  to  4  of  t h e  

accompanying  d r a w i n g s .  
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