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(§)  Apparatus  for  abrading  small  objects. 

©  Apparatus  for  use  in  treating  the  surface  of  small  objects 
e.g.  rice  grains  comprises  a  chamber  1  including  a  rotor  4  hav- 
ing  an  abrasive  surface  7  and  mounted  eccentrically  in  the 
chamber  1  to  provide  a  reduced  radius  region  R1.  The  facing 
portion  of  the  chamber  wall  is  smooth.  As  small  objects  pass 
through  the  region  they  are  compressed  for  improved  surface 
treatment  abrasion. 
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APPARATUS  FOR  ABRADING  SMALL  OBJECTS 

This  i nven t ion   concerns   appa ra tu s   for  abrad ing   eg.  p o l i s h i n g   o r  

s c a r i f y i n g   the  su r face   of  small  ob j ec t s   which  may  be  of  wood,  p l a s t i c s ,  

mineral  m a t e r i a l s   or  metals .   The  i n v e n t i o n   is  of  p a r t i c u l a r   value  i n  

the  case  of  nuts  and  other   seeds  eg.  ce rea l   seeds,   e s p e c i a l l y   r i c e .  

A  v a r i e t y   of  forms  of  appa ra tu s   are  known  for  p o l i s h i n g   brown  r ice   t o  

remove  some  or  all   of  the  bran  coa t ing .   Commonly  an  ab r a s ive   r o to r   i s  

mounted  c o n c e n t r i c a l l y   in  a  p e r f o r a t e   cage.  Rice  is  fed  in  the  a n n u l a r  

gap  between  the  rotor   and  the  cage,  from  an  i n l e t   end  to  an  o u t l e t   end.  

Coating,  eg.  a  bran  layer ,   is  abraded  from  the  r i ce   g ra ins ,   and  t h e  

p a r t i c l e s   of  bran  pass  through  the  p e r f o r a t i o n s   in  the  cage .  

Such  appa ra tus   tends  to  be  a g g r e s s i v e   to  the  r ice   g ra ins ,   at  l e a s t   i n  

part  as  a  r e s u l t   of  the  g ra ins   being  forced  through  the  appa ra tu s ,   and  a 

s i g n i f i c a n t   p r o p o r t i o n   of  the  g ra ins   are  broken.  This  reduces   t h e  

economic  value  of  the  end  product .   Moreover,  is  a  s u b s t a n t i a l   e n e r g y  

input  is  r equ i r ed   to  urge  the  g ra ins   through  the  appa ra tu s ,   and  t h e  

t empera tu re   of  the  r ice   and  of  the  bran  removed  is  i n c r e a s e d   which  i s  

u n d e s i r a b l e .  

According  to  one  aspect   of  the  i nven t ion   a p p a r a t u s   for  use  in  t h e  

ab ras ive   su r face   t r e a t m e n t   of  small  ob j ec t s ,   comprises   an  e l o n g a t e  

chamber  with  an  i n l e t   and  an  o u t l e t ,   a  shaf t   mounted  in  the  chamber,  



0 2 2 5 7 6 5  
iifflcoRE  INDUSTRIES  PLC  Kef  ;-  VEA  9 

means  for  causing  r e l a t i v e   r o t a r y   movement  between  the  chamber  and  t h e  

shaf t ,   one  of  the  chamber  inner  wall  and/or   the  shaf t   having  an  a b r a s i v e  

su r f ace   c h a r a c t e r i s e d   in  that   the  ro to r   is  e c c e n t r i c a l l y   mounted  w i t h  

r e spec t   to  the  major  axis   of  the  chamber.  

Because  the  shaf t   is  e c c e n t r i c   with  r e spec t   to  the  major  axis   of  t h e  

chamber,  the  chamber  i nc ludes   a  t r a n s v e r s e   region  of  r e l a t i v e l y   r e d u c i n g  

rad ius .   When  small  o b j e c t s   pass  through  t h i s   region  they  are  s u b j e c t e d  

to  compression,   the  e f f e c t   of  which*  is  to  cause  the  o b j e c t s   to  be 

abraded  to  an  enhanced  degree  p r i m a r i l y ,   because  more  of  the  s m a l l  

o b j e c t s   are  brought  into  con tac t   with  the  ab ra s ive   su r face .   As  a  r e s u l t  

a  su r face   layer   on  the  small  o b j e c t s   is  removed  or  abraded  o f f .  

P r e f e r a b l y   the  d i s t a n c e   between  the  shaf t   and  the  fac ing   inner  wall  o f  

the  chamber  is  a  minimum  of  s l i g h t l y   more  than  the  s m a l l e s t   dimension  o f  

the  o b j e c t s   to  be  t r e a t e d   to  a  maximum  of  about  ten  t imes  t h a t  

dimension.  It  is  p r e f e r r e d   to  use  the  minimum  d i s t a n c e   to  reduce  t h e  

power  r e q u i r e m e n t .  

It  is  a  much  p r e f e r r e d   f e a t u r e   of  the  i n v e n t i o n   tha t   the  chamber  w a l l  

fac ing  the  shaf t   in  the  r e l a t i v e l y   reduced  r ad ius   region  is  free  o f  

su r face   de fo rmat ions   the  e f f e c t   of  which  would  be  to  break  small  o b j e c t s  

while  in  compression.   Such  de fo rma t ions   can  be  p resen t   on  a  p e r f o r a t e  

wall;  according   to  the  i nven t ion   the  def ined   wall  is  smooth.  The 

sur face   ma te r i a l   abraded  off  can  be  removed  through  a  p e r f o r a t e   p o r t i o n  

of  the  chamber  wall  remote  from  the  r e l a t i v e l y   reducing   r e g i o n .  
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Small  o b j e c t s   are  r e a d i l y   passed  through  the  appa ra tu s   with  l i t t l e   i n p u t  

of  energy.  Because  the  small  ob j ec t s   do  not  con tac t   an  a g g r e s s i v e  

su r face   while  under  compress ion  there   are  few  if  any  g ra ins   broken  by 

the  t r e a t m e n t   in  the  a p p a r a t u s .  

The  a b r a s i v e   t r e a t m e n t   may  be  to  remove  a  su r f ace   layer   thus  r i ce   g r a i n s  

may  be  po l i shed .   The  t r e a t m e n t   may  i n s t ead   be  a r ranged   to  damage  a  

su r face   layer   for  a  subsequent   t r e a t m e n t   e.g.  la rge   or  small  seeds  may 

be  s c a r i f i e d .   r 

Because  the  a p p a r a t u s   is  of  low  energy  r equ i rement   and  can  be  o f  

r e l a t i v e l y   small  volume  the  appa ra tu s   may  be  s u p p l i e d   in  t r a n s p o r t a b l e  

form  to  a g r i c u l t u r i s t s   and  the  l i k e .  

The  a b r a s i v e   su r f ace   may  be  p resen t   on  the  inner  wall  of  the  chamber  o r  

on  the  shaf t   or  both.  An  ab ra s ive   su r face   p re sen t   on  the  shaf t   may  be 

provided  by  a b r a s i v e   s tones   but  it  is  a  p r e f e r r e d   f e a t u r e   of  t h e  

i n v e n t i o n   tha t   the  sha f t   be  provided  with  a  s leeve   having  a  c o a t e d  

ab ra s ive   su r face .   The  s leeve   may  comprise  a  tube  of  metal,  c a r d b o a r d ,  

p l a s t i c s ,   paper  or  the  l ike   to  which  is  adhered  a  coa t ing   of  a b r a s i v e  

gra ins .   The  a b r a s i v e   g r a in s   can  be  s e l e c t e d   to  give  a  p r e d e t e r m i n e d  

degree  of  s h a r p n e s s .  

The  sha f t   may  take  any  conven ien t   shape.  Usual ly   the  shaf t   will   be  o f  

g e n e r a l l y   c i r c u l a r   c r o s s - s e c t i o n a l   shape  but  it   may  be  e l l i p t i c a l   o r  

o therwise   shaped  to  def ine   the  reducing   r ad ius   region.   The  shaf t   may  be 

p e r f o r a t e d ,   e i t h e r   in  the  reducing   r ad ius   region  or  e lsewhere   along  t h e  

3  -  
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ro to r   for  the  passage  of  a i r   or  other  p r e s s u r i s e d   gas  medium  to  remove 

sur face   ma te r i a l   abraded  off  the  small  ob j ec t s .   The  ro to r   (or  t h e  

chamber  wall)  may  have  b a f f l e s   or  the  l ike  to  aid  the  passage  of  s m a l l  

ob j ec t s   through  the  a p p a r a t u s .  

P r e f e r a b l y   the  small  o b j e c t s   are  t r e a t e d   dry  but  water  may  be  p r e s e n t  

o p t i o n a l l y   t oge the r   with  a d d i t i v e s   such  as  g loss   a d d i t i v e s .  

The  appa ra tu s   enables   r i ce   or  othep  small  o b j e c t s   to  be  po l i shed   o r  

o therwise   s u r f a c e - a b r a d e d   e f f i c i e n t l y   and  with  minimal  b r e a k a g e .  

Because  the  lower  par t   of  the  c o n t a i n e r   wal ls   are  con t inuous   ie.  n o t  

p e r f o r a t e   or  with  su r face   de format ions ,   the  abraded  mat ter   (bran  in  t h e  

case  of  r ice)   is  r e t a i n e d   in  the  c o n t a i n e r   with  the  ob j ec t s   b e i n g  

po l i shed   and  appears   to  exer t   a  cush ion ing   e f f e c t ,   f u r t h e r   r educ ing   any  

tendency  for  the  ob j ec t s   to  be  b roken .  

The  appa ra tu s   may  have  a  v e r t i c a l l y   p o s i t i o n e d   a b r a s i v e - s u r f a c e   c y l i n d e r  

mounted  to  r o t a t e   in  a  g e n e r a l l y   drum-l ike   c o n t a i n e r   about  an  a x i s  

e c c e n t r i c   with  r e spec t   the  v e r t i c a l   axis  of  the  c o n t a i n e r .   The 

appa ra tu s   may  be  opera ted   ba tchwise ,   the  c o n t a i n e r   being  f i l l e d   from  t h e  

top  with  the  ob jec t s   and  the  c y l i n d e r   r o t a t e d   for  a  s u f f i c i e n t   time  t o  

give  the  des i r ed   degree  of  p o l i s h i n g .   The  c o n t a i n e r   can  then  be  e m p t i e d  

and  the  po l i shed   ob j ec t s   s e p a r a t e d   from  the  abraded  m a t t e r .  

In  another   embodiment  the  ab ra s ive   ro to r   is  mounted  for  h o r i z o n t a l  

r o t a t i o n   in  a  h o r i z o n t a l l y   p o s i t i o n   drum-l ike   c o n t a i n e r .   Apparatus   o f  

th i s   na ture   can  be  opera ted   batchwise  but  is  also  well  s u i t e d   f o r  

4  -  
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cont inuous   ope ra t i on ,   the  o b j e c t s   being  c o n t i n u o u s l y   fed  in  and  a  

mixture  of  po l i shed   o b j e c t s   and  abraded  mat ter   c o n t i n u o u s l y   d i s c h a r g e d  

■  for  subsequent   s e p a r a t i o n .   The  chamber  may  be  drum  l ike   or  of  c h a n n e l  

s e c t i o n   having  a  rounded  base  and  v e r t i c a l   s i d e w a l l s .   The  top  of  t h e  

channel  may  be  a  cover,  o p t i o n a l l y   adapted  to  al low  for  the  removal  o f  

ma te r i a l   abraded  off  the  small  o b j e c t s .  

The  i nven t ion   is  f u r t h e r   d e s c r i b e d   with  r e f e r e n c e   to  the  accompanying  

diagrammatic   drawings  in  which  : -  

Figure  1  is  a  l o n g i t u d i n a l   s e c t i o n   through  one  form  of  r i ce   p o l i s h i n g  

appa ra tu s   of  the  i n v e n t i o n ;  

Figure  2  is  a  t r a n s v e r s e   s e c t i o n   along  l i n e s   I I - I I   through  the  a p p a r a t u s  

of  Figure  1; 

Figure  3  is  a  s e c t i o n   through  another   a p p a r a t u s ;  

Figure  4  is  a  v e r t i c a l   s e c t i o n   through  ano ther   a p p a r a t u s .  

The  same  r e f e r e n c e   numerals  are  used  where  p o s s i b l e   to  d e s c r i b e   t h e  

d i f f e r e n t   embodiments .  

Re fe r r ing   f i r s t   to  F igures   1  and  2,  there   is  shown  an  e longa te   chamber 

1.  At  one  end,  the  r i gh t   hand  end  as  shown,  the  chamber  has  an  end 

p la te   2,  and  another   end  p l a t e   3  is  p resen t   at  the  other   end.  A  -shaft   4 

extends  through  the  end  p l a t e s   and  is  held  at  each  end  by  t h r u s t  

-  5  -  
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bea r ings   5.  The  shaf t   is  l oca ted   g e n e r a l l y   p a r a l l e l   to  the  major  axis   X 

of  the  chamber  1.  A  c y l i n d r i c a l   body  6  su r rounds   the  shaf t   4  and  t h e  

su r face   7  t he reo f   is  covered  by  ab ra s ive   g r a in s   e.g.  bonded  g r i t .   At 

one  end  the  chamber  has  an  i n l e t   8  and  at  the  o ther   an  o u t l e t   9. 

Because  the  shaf t   2  c a r ry ing   the  body  6  and  thus  the  ab r a s ive   su r f ace   7 

is  e c c e n t r i c a l l y   mounted  in  the  chamber,  t he re   are  two  p o r t i o n s   o f  

unequal  radius .   The  p o r t i o n   of  r e l a t i v e l y   reduced  r ad ius   Rl  has  a  

r ad ius   equal  to  about  1  to  about  %10  t imes  the  s m a l l e s t   d iameter   of  t h e  

o b j e c t s   to  be  i n s e r t e d .   As  shown,  there   is  an  en t rance   R3  of  r e d u c i n g  

d iameter   leading   into  the  po r t i on   Rl.  The  wall  of  the  chamber  1  i s  

s o l i d   and  smooth,  e s p e c i a l l y   in  the  area  l ead ing   into  and  i n c l u d i n g   t h e  

p o r t i o n   Rl".  A  s ieve  wall  10  is  p resen t   at  a  l o c a t i o n   ou t s ide   the  s o l i d  

and  smooth  area.  The  shaf t   4  is  connected,   as  by  b e l t i n g ,   to  a  low 

horse  power  motor .  

In  use,  small  ob j ec t s   such  as  hu l led   r ice   g r a in s   are  fed  into  t h e  

chamber  1  through  the  i n l e t   8  un t i l   the  chamber  is  at  l e a s t   ha l f   f u l l .  

The  motor  is  switched  on  and  the  shaf t   is  r o t a t e d   to  give  a  s u r f a c e  

speed  of  about  7.5  to  10  me t res / second .   Because  the  c y l i n d e r   6  has  a n  

ab ra s ive   sur face   7,  the  r ice   g ra ins   are  also  caused  to  r o t a t e .   The  r i c e  

g ra ins   are  brought  from  the  major  r ad ius   p o r t i o n   R2  of  the  chamber  t o  

the  reducing  rad ius   p o r t i o n   Rl  where  they  are  compressed.  As  a  r e s u l t ,  

the  su r face   of  the  r i ce   g ra ins   is  well  abraded,   e s p e c i a l l y   by  c o n t a c t  

with  the  abras ive   su r face   7.  The  wall  p o r t i o n   of  the  chamber  in  t h e  

region  Rl  is  smooth  so  tha t ,   while  under  compress ion  the  r i ce   g ra ins   a r e  

not  urged  aga ins t   p r o j e c t i o n s   l i k e l y   to  break  them.  As  the  r ice   g r a i n s  

6  -  
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cont inue   to  r o t a t e   they  exi t   from  the  p o r t i o n   Rl  into  the  major  r a d i u s  

por t ion   R2  and  the  r e l e a s e d   sur face   ma te r i a l   may  be  drawn  off  via  t h e  

g r a t i ng   10. 

The  appa ra tu s   shown  in  Figure  3  is  the  same  as  tha t   of  F igures   1  and  2 

but  the  c o n t a i n e r   3  is  of  a  channel  s e c t i o n   eg.  having  a  s e m i c i r c u l a r -  

base  11,  upr igh t   s i d e w a l l s   12  and  a  f l a t   top  hinged  cover  13.  The  s m a l l  

ob j ec t s   are  i n s e r t e d ,   the  cover  13  lowered  and  a f t e r   o p e r a t i o n ,   t h e  

mixture  of  g ra ins   and  bran  is  removed  and  the  components  then  s e p a r a t e d .  

In  t h i s   case,  the  mouth  of  the  chamber  s e rves   as  both  i n l e t   and  o u t l e t .  

In  a  m o d i f i c a t i o n   the  cover  13  is  p e r f o r a t e d ,   and  the  bran  is  removed 

t h e r e t h r o u g h .  

The  appa ra tu s   of  Figure  4  is  mounted  v e r t i c a l l y .   One  end  wall  3 

comprises   a  hemi sphe r i ca l   cap  14  having  a  domed  p o r t i o n   of  mesh.  The 

cap  14  is  removable  to  permit  f i l l i n g   the  c o n t a i n e r   with  e.g.  brown  r i c e  

to  be  po l i shed   and  the  mesh  dome  r e t a i n s   the  r i ce   when  the  a p p a r a t u s   i s  

in  use  but  permi ts   i n s p e c t i o n   of  the  r o t a t i o n   of  the  c y l i n d e r   6  and  t h e  

movement  of  the  r ice .   When  the  r ice   is  s u f f i c i e n t l y   po l i shed ,   the  c&p 

14  may  be  removed,  the  coupl ing  r e l e a s e d   and  the  c o n t e n t s   of  t h e  

c o n t a i n e r   emptied  for  s e p a r a t i o n   of  the  p o l i s h e d   r ice   from  the  b r a n .  

For  the  s e p a r a t i o n ,   the  cap  may  be  used  as  a  s i e v e .  

The  appa ra tus   is  not  l im i t ed   to  the  embodiments  shown.  For  example,  t h e  

shaf t   may  be  i n c l i n e d   to  aid  the  p rogress   of  the  small  o b j e c t s   from  t h e  

i n l e t   end  (if  they  are  supp l i ed   at  one  end)  to  the  o u t l e t   end.  The 

c o n t a i n e r   r^y  also  be  i n c l i n e d ,   to  the  same  or  a  d i f f e r e n t   ex ten t   ao  t h e  
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cy l inde r ,   or  may  be  h o r i z o n t a l   i r r e s p e c t i v e   of  any  i n c l i n a t i o n   of  t h e  

cy l i nde r .   Abrasive  ma te r i a l   may  be  app l ied   to  the  inner  wall  su r face   o f  

the  chamber,  and  the  shaf t   may  be  s t a t i o n e r y   and  the  chamber  a r r a n g e d  

for  r o t a t i o n   about  the  f ixed  s h a f t .  
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CLAIMS 

1.  Apparatus  for  use  in  the  ab r a s ive   su r f ace   t r ea tment   of  s m a l l  

c b j e c t s ,   compris ing  an  e longate   chamber  (1)  having  an  i n l e t   (8)  and 

an  o u t l e t   C?,  10,  13),  a  shaf t   (4)  mounted  in  the  chamber,  means  f o r  

causing  r e l a t i v e   r o t a r y   movement  between  the  chamber  (1)  and  t h e  

shaf t   (4),  one  of  the  chamber  inner  wall  and/or   the  shaf t   (4)  h a v i n g  

an  ab ra s ive   su r face   (7)  c h a r a c t e r i s e d   in  that   the  sha f t   (4)  i s  

e c c e n t r i c a l l y   p o s i t i o n e d   with  r e spec t   to  the  major  axis   (X)  of  t h e  

chamber  <'  1  )  . 

2.  Apparatus  according   to  Claim  1  c h a r a c t e r i s e d   in  tha t   a  p o r t i o n  

of  reducing  rad ius   (Rl)  is  p resen t   between  the  shaf t   (4)  and  t h e  

chamber  wall  (1),  the  r a d i a l   d i s t a n c e   of  the  reducing   r ad ius   p o r t i o n  

(ED  ranging  from  a  minimum  of  the  s m a l l e s t   dimension  of  the  o b j e c t s  

to  be  t r e a t e d   to  a  maximum  of  about  ten  times  tha t   d imens ion .  

3.  Apparatus  according   to  Claim  2  c h a r a c t e r i s e d   in.  tha t   an  

en t rance   (R3>  of  reducing   d iameter   leads  to  the  po r t ion   (R l ) .  

4.  Apjvjr.-iHis  accordi  tip  to  Claim  1,  2  or  3  c h a r a c t e r   ̂ e d   in.  tha t   t h e  

wall  of  the  chamber  (1)  facing  the  ab r a s ive   sur face   (7)  is  smooth.  
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r:.  ;;:rc-ci5t-j3  according  to  any  preceding  Claim  c h a r a c t e r i s e d   in  tha t   t h e  

abras ive   sur face   <"7>  is  provided  by  a  r e p l a c e a b l e   s leeve  coated  w i t h  

abras ive   g ra ins   and  p resen t   on  a  c y l i n d e r   (6)  about  the  shaf t   (4) .  

6.  Apparatus  according  to  any  preceding  Claim  c h a r a c t e r i s e d   in.  tha t   t h e  

chamber  wall  i nc ludes   a  p e r f o r a t e d   po r t i on   <1Q>  for  the  removal  o f  

abraded  mater ia l   l oca ted   remote  from  the  reduced  d iameter   p o r t i o n  

(Rl)  . 
-, 

7.  appara tus   according  to  any  preceding  Claim  c h a r a c t e r i s e d   in.  that   t h e  

ab ras ive   surface   (7)  is  r o t a t e d   at  a  su r face   speed  of  about  7.5  t o  

about  10  m e t r e s / s e c o n d .  

3.  Apparatus  according  to  any  preceding  Claim  c h a r a c t e r i s e d   in.  tha t   t h e  

appa ra tu s   is  h o r i z o n t a l   and  the  shaf t   (4)  is  d i sposed   p a r a l l e l   o r  

i n c l i n e d   to  the  hor izon  (Figures   1,  2  and  3 ) .  

9.  Apparatus  according  to  any  of  Claims  1  to  8  c h a r a c t e r i s e d   in.  t h a t  

the  appara tus   is  mounted  v e r t i c a l l y   (Figure  4 ) .  

10.  Apparatus  according  to  "any  preceding  Claim  g ixaraQter ised  in.  t h a t  

it.  is  in  the  form  of  po r t ab l e   a p p a r a t u s .  
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