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ABSTRACT : 

The aim of t h e  p r e s e n t  work i s  t o  s tudy  t h e  e f f e c t  of  t h e  

working fur rows  l i f e  on t h e  s t o n e  m i l l i n g  p r o c e s s  l e a d i n g  f i n -  

a l l y  t o  t h e  p e r f e c t  a p p l i c a t i o n  and t h e  developed t e c h n i c a l  

o p e r a t i n g  which f i n a l l y  confirm h igh  m i l l i n g  e f f i c i e n c y  . The 

sawples  of wheat A u s t r i a  Va r i e ty  u sed  i n  t h e  exper imenta l  work. 

From t h e  exper imenta l  r e s u l t s  t h e  fo l l owing  conc lus ions  a r e  

ob t a ined :  

1 .  The f l o u r  e x t r a c t i o n  r a t e  and t h e  ash  c o n t e n t  i n c r e a s e  a s  

t h e  t ime  of  o p e r a t i o n  i n c r e a s e .  

2 .  The l i f e  span of t h e  furrows i s  c o n t r o l l e d  by t h e  o p e r a t i n g  

t ime.  However, a s  t h i s  t ime reached 1 6  h r s ,  the f l o u r  e x t -  

r a c t i o n  r a t e  and the ash c o n t e n t  a r e  r e g u l a r l y  decreased.. 

3 .  Reduction of t h e  f l o u r  e x t r a c t i o n  s u g e s t s  t h a t  t h e s e  f u r -  . 
rows have  t o  be  reformed every 1 6  working hours.  

1. INTRODUCTION: 

In Egypt,  t h e  f l o u r  m i l l i n g  p roces s  i s  done by means of  

a both r o l l e r  and s t o n e  f l o u r  mills. The l a t t e r  m i l l s  produce 



t h e  m a j o r i t y  of t h e  t o t a l  f l o u r  amounts a t  t h e  p r e s e n t  t i m e .  

The s t o n e  m i l l s  a r e  c o n s t r u c t e d  main ly  of  t x o  n a t u r a l  s t o n e s ,  

g r a n i t e  i s  o n e  o f  t h e  conlmonly u s e d  s t o n e s .  These  s t o n e s  

need  t o  b e  engraved  a f t e r  e v e r y  working day  t o  a c h i e v e  a good 

m i l l i n g  e f f e c t  u s i n g  an e n g r a v i n g  f u r r o w s  which formed 

by manual method [ 1  I . 
E x p e r i m e n t a l  t e s t s  were  c a r r i e d  ou! u s i n g  th i s  m i l l .  The 

o b j e c t i v e  o f  t h e s e  was t o  s t u d y  t h e  e f f e c t  o f  t h e  workmy 

f u r r o w s  l i f e  on t h e  f l o u r  e x t r a c t i o n  r a t e  and t h e  a s h  c o n t e n t  

c o n s e q u e n t l y ,  s u g g e s t  t h e  wzrLhn9 1 imp t_h;rt; t h e s e  f u r r o w s  

havc  +. d e  r e e n g r a v e d .  

2. EQUIPMENT AND NATERIALS : 

2.1 .  Equipment:  

F a t e i m  s t o n e  m i l l  which b e l o n g s  t o  t h e  w e s t  D e l t a  M i l l s  

Company was u s e d  i n  th i s  s t u d y ,  

F i g .  ( 1 )  shows a  s c h e m a t i c  s k e t c h  o f  t h e  n a t u r a l  s t o n e  

m i l l  which u s e d  i n  t h i s  s t u d y .  It i s  composed of  two h o r i z o n -  

t a l  p a r a l l e l  and c o a x i a l  s t o n e s .  The u p p e r  s t o n e  i s  r o t a r y  

a t  1 8 0  R. P.M. [21 and h a s  a n  open h o l e  i n  t h e  c e n t r e  t h r o u g h  

which t h e  g r a i n s  may be  p a s s e d ,  w h i l e  t h e  lower  s t o n e  i s  s t -  

a t i o n a r y .  The g r a i n s  which f a i l  i 2 ~ i - ~ ~ , - h  =he open h o l e  of  t h e  

w p e r  s t o n e  a r e  p u l l e d  and moved outward by c e n t r i f u g a l  

f o r c e s .  The geomet ry  o f  t h e  n a t u r a l  s t o n e  s u r f a c e  i s  shown 

i n  F i g .  ( 2 ) .  

2 .2 .  M a t e r i a l s :  

Samples  of  2 K g  of  t h e  m i l l e d  f l o w  ( p r o d u c t )  were  t a k e n  

p e r i . o d i c a l l y ,  a f t e r  z e r o ,  8 ,  1 6  and 2 4  h o u s .  These  samples  

were c o l l e c t e d  i n  p l a s t i c  pages  t o  a v o i d  i n s e c t s  a t t a c k  and 

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

s t u d y .  



3 .  EXPERIMENTAL TESTS: 

3 .1 .  Ash T e s t :  

3 .1 .1 .  Appara tus :  

1 .  E l e c t r i c  m u f f l e  f u r n a c e  p r o v i d e d  w i t h  pyromete r  

and a u t o m a t i c  c o n t r o l  f o r  m a i n t e n a n c e  of temper- 

a t u r e  a t  600°C.  

2.  Ashing d i s h e s  o f  S i l i c a .  

3. E f f i c i e n t  d e s i c  a t o r  f o r  c o o l i n g  c r u c i b l e s .  

F i g .  ( 3 ) .  shows t h e  e l e c t r i c  m u f f l e  f u r n a c e  and d i s h e s :  

3 .1 .2 .  T e s t  P rocedure :  -- 

The a s h  c o n t e n t  was 

A.A.C.C. [ 3 1  a s  f o l l o w s :  

1 . Weigh sample ,  2 t o  5 

i n t o  c r u c i b l e .  P l a c e  

de te rmined  a c c o r d i n g  t o  t h e  ' 

gram, on t a r e d  Scoop, and dump 

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

600" . Hold a t  t h i s  t e m p e r a t u r e  f o r  2  h s .  w i t h  a u t -  

o m a t i c  c o n t r o l  pyromete r .  

2 .  T r a n s f e r  c r u c i b l e s  d i r e c t l y  t o  d e s i c a t o r ,  c o o l ,  and 

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

p l a c e .  

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

% Ash = X 100 
Sample w e i g h t  

3 . 2 .  S i e v i n g  A n a l y s i s  T e s t :  

The s i e v i n g  a n a l y s i s  was d e t e r m i n e d  u s i n g  a  l a b o r a t -  

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

o f  2 0  mm. d i a m e t e r .  The speed of  t h e  p l a n s i f t e r  i s  30Wi20 

R.P.M. w i t h  50 rnnl. s t r o k e .  The s i e v i n g  t e s t  u s e d  t o  d e t -  

e rmine  t h e  f l o u r  e x t r a c t e d  th rough  t h e  w i r e  S i e v e s  No. 



28,32,36 and 45 nesh  i r l .  

3 . 3 .  M o i s t u r e  ?. LXL .est: 

The -mois t t i r ?  cont-nt was d e t e r m i n e d  a c c o r d i n g  t o  

A.O.A.C. [-51. 

I n  F i g u r e  !4) the r e l a t i o n  between t h e  a s h  c o n t e n t  

p e r c e n t  In tl - y i e l d  01 f l o u r  and t h e  working f u r r o w s  

l i f e  is  gi; len.  T h i s  F -L;L. e x t r a c t ~ d  f rom t h e  w h ~ l e  wheat  

i ~ t i l l e &  cho2 I f  1x1. an: . r an)  which passes th rough  t h e  wire 

sieves numbcr: 2 3 ,  3~ - 5  and 45 mesh. I t  i s  c l e a r  f rom 

t h i s  f i g u r e  t-a t h e  n c o n t e n t  a v e r a g e  i n c r e a s e s  with 

t h e  i n c r e a s e  i n  1.l-3 fi- r : m s  l l f e  u n t i l  16 working h o u r s  

is reached  ( w  - 2  1s f u r r o w s  l i f e )  t h e n  it d e c r e a s e s .  

T h i s  r e s u l t  6 i ~ l 2 .  L a l l  f l o u r  produced by d i f f e r -  

e n t  s i e v e  s l z ~ a .  : ,dy be  a t t r i b u t e d  t o  t h e  i n c r e a s e  

i n  ;he a b r a s i f  - . f L ' I -  t a g r a v e d  ( formed)  f u r r o w s .  T h i s  

i s  d u e  t o  tl-c -+nl' ' a c t i o n  on t h e  m i l l e d  chop betw- 

e e n  t h e  trio s . - ~ ~ f ~ c e s  :-  he millstone. T h i s  a b r a s i o n  

c a u s e s  a n  increa e I n  -,  r \\ear o f  t h e  two s u r f a c e s  o f  t h e  

m i l l s t o n e  zri3 c z  ,ue?t 7 1 .  +-he sand  c o n t e n t  o f  t h e  producec? 

f l o u r  i s  i n c c a a o i .  A r f n r  16  h r s  of o p e r a t i o n  t h e  ash  

c o n t e n t  i s  re:??;-? a b l y  educed and t h i s  i s  because  o f  t h e  

r e d u c t i o n  i n  t - l ? ~  a:)ra. ~JP a c t i o n .  

I n  f i g u r e  [ E f  tb.. r e l a t i o n  between t h e  f l o u r  e x t r a c -  

t i o n  r a t e  and t n e  .;ire- sieves No. 28, 32, 36 and 4 5  mesh 

a t  d i f f e r e n t  :d i rh i r . c j  L,irows l i f e  i s  g i v e n .  I t  i s  c l e a r  

t h a t ,  t h e  f l o s r  E Y ~ T -  ' - ion r a t e  d e c r e a s e s  w i t h  t h e  s i e v e  

s i z e s .  I t  i s  thouch t .it t h e  i n c r e a s e  o f  f l o u r  e x t r a c -  

t i on  r a t e  i s  l o q i s a l i - ,  accompanied by an  i n c r e a s e  i n  t h e  

s i e v e  N o .  A l s o ,  i t  ch. iz n o t i c e d  t h a t ,  t h e  v a l u e s  o f  

f l o u r  e x t r a c t i  ? ratt . :creases w i t h  an  i n c r e a s e  i n  t h e  

f u r r o w s  l i f e  c n c i l  1 6  . b r k i n g  hours  i s  r e a c h e d  (which i s  



t h e  f u r r o w s  l i f e )  t h e n  it d e c r e a s e s .  The i n c r e a s e  i n  

t h e  f l o u r  e x t r a c t i o n  r a t e  may b e  a t t r i b u t e d  t o  the i n c -  

rease i n  the f l o u r  f i n n e s s  d e g r e e  which i s  c a u s e d  by 

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

c o n s e q u e n t l y  i n c r e a s e  i n  t h e  m e c h a n i c a l  a c t i o n  on the 

m i l l e d  c h o p  be tween  t h e  two s u r f a c e s  o f  the m i l l s t ~ n e . ~  

T h i s  a c t i o n  i s  d e c r e a s e d  a f t e r  16 h r s .  o f  o p e r a t i o n  which 

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

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

5 .  CONCLUSIONS: 

I t  c a n  b e  c o n c l u d e d  t h a t ,  t h e  r a t e  o f  e x t r a c t i o n  o f  

milled f l o u r  a n d  t h e  a s h  c o n t e n t  i n c r e a s e  as the t i m e  o f  

o p e r a t i o n  i n c r e a s e .  The l i f e  s p a n  o f  t h e  f u r r o w s  i s  c o n t -  

r o l l e d  by t h e  o p e r a t i o n  t i m e .  However, a s  t h i s  t i m e  reac- 

h e d  1 6  h r s . ,  t h e  ra te  o f  f l o u r  e x t r a c t i o n  a n d  t h e  a s h  

c o n t e n t  are r e g u l a r l y  d e c r e a s e d .  R e d u c t i o n  o f  t h i s  f l o u r  

e x t r a c t i o n  s u g g e s t s  t h a t  t h e s e  f u r r o w s  h a v e  t o  b e  r e e n g -  

r a v e d  ( r e f o r m e d )  e v e r y  16  working  h o u r s .  
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