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iE il ~ i1t -ft !G. $J 3:. 7-f .g. of) t1 I ffl Jg ~ oll a_ :i!. =5f .f:. :Jf' *4!4fJ.J :>4 i} 

~ ~~5l0i ~4. .:z.~~ ~~ ~4-%Ya~ ~~5l0i ~~ • 

-i:- -q} iEfll~:il}- ~~ 3.7}$.) $) 3:.7-f.f:- ;;P:t.-\-i %fitf!oll ~tJl.-ti t>J: ~ 

~!il Oi ~ 4- ~ t:l-. .:z. ~ ol).s=.. *T- ~t:i!. iEil·~~~ \':! ~ *.!'.. 

~ ~.!'..~ ··I~~ -Oi~i::- ~~ :i!.~~~ .:z.~~ ~%!il~ 

~i::- ~ ttU¥H~~ AJ 7-f~ m~fr 7)-~ ~~ 0)4. .:z. e).:!:!..~ _;;p:t.-\-i 

~~·4::- of} t!) ffi~~~"'J: oJ-y '* .9J-~ 71-flfH~~ :*~f!~!G. ~1/J'foll 

.!i.. 1! ~~ -sij o ~ ~ t:t. e:~ 71 oll ~ i::- ~ :iL .E.. -e- ~ ~ oll m• !G. 7J e-J: ~ 

~T-4~ .:Z.~:i!. ~T-4~:>4 #~-~ 1!~5l0i ~4::- ~fr ±~% 
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5.j o-J ~ ~ 3! o] t:l- ( ::1.. ~ l 37 C ) • ~t'z.Q.j UfE ~-& 3llfb'W ~~ iEffi. 

~ Lij ~ ~ Lij ~ §j ;;(j_ f.q tftoJJ .2.J tJl .-1§ 7-l'-J 4( I). .2 c-} 1-} j;J ~ 7-f _g. At 

~ oJI .2.1 "5fl ::z.. ~iMoJI *o-J :U7!l ~t:l-. FJMoJI _,t-J ::ot}-t-i oJ fr=jjfr~} 

~1 U=~a!l j;J ~ 7-t-& Al-*~ ~~ ~ oJ ~1..Jl 3fm:xl o-J 5tNiEs.J o-J AJ 4 

( 2) • :k ~ 't Jfifif ~IF oJ) ~ ~ tJR I¥J o ]..ll ~] 4j- .A-:l oJ $.) ~ 7-f .q 5} tit£ ~ 

- Harry van Rui ten -

A 

::1.. iEl 1 3 7 • A}..t-i 5t ~fH~.Q.j • ID_, A, B : 7J: t:J:~ ~ TA}..t-i c : §} ;;(j_ * 
j;J fllt.iP4 ~ TA}-t-i. 
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~*•~ -~~ ~~~~ m~; -~~ *~ ~~ ~~**~ 

~*-~ ~~~~ ti~ ~-~+~ %~* ·~*~ ~~4. ~ 

ltlt)z ~ 00 ~ .2J-~ ~ ·~"5}-7) ~~a .A-}~ Pt~ ; :f.JU~ij o): \StE..~ if 

*7}- AB71~ ~~ TJ...j-% 4- ti.£.Y. 0) lr'l<*it; ~~.A]"i! t-t 

~*- ~*~~ -~~~ w, ~--,~~1,~~* ~~~ -~ 
oJ]Ai *ttlj .$G~~*4 ~*-ll* ~!lot) 9.1. o-} AI 7}-AJ- ~~ tt~~ 

~~t 4- ~*· ~~* ~~ ~-tiL~ -~~ *~~~,~-~ 

~~~ •~ ~~>~ ~4~ m•~*~ •a~~ *** ~~ 

~; ~; 4- ti*· ~*~~ ~~~ -~*~ ~-&·~ *~ 
4~~ ttl!~~ ~m•~ ~-tt~ &~~-~~* ~~ ~~A±* 

~ei y. o}r:j ~ -~otl.I. ~j-tj<S}-~ ll!-&fl~ -fifmt 4- ti 2-E..~ 

Aft4 &a~ ~*••~ ~4~ -r ~~ ti*- ~~ &•~ 

Bft~ ~% •~t ttl!~ ~~ ~-~ •~*~ • wa; ~~ 

.£.~~ ~~ 4- 9.1.~ •e•~~ ~•: •o-t~~ ~~~*~ ~ 

otl e"81l ~ -s~ ~1>...t)7.J. 4- 9.1. r+. 

~-~~otl ...tt%'51-~ :1\:'fm~~ ~~~ ~ 7}-;;g- -f6:1¥J.£.~ ~ i:-] 

ifffl~ ~ r lblt PHll ~*~ ( under- runner disc huller ) o]9 

~~~ 2~~~~~ ~-~ ±~~o-}~.£.9 ~~~ ~~: ~~ 

9.1.~ ~T ~- ~ ~*:filto}q. 1947 --v 48 !if. ...tto]ot] %~otl...ti ~ 

+~-~ S*~* ~~~ti.£.Y. ~~~~ ~4 m•~~ 4~~.£. 
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( Shf,ller), ~i::"j (huller), t:-f~~?'j (Dehusker), ~~.!.:.?'](husker) 

oJ_llJ~ ~£. *~ ;t) ~ -3! o] ~ i::"j (hullers) o] q. :i{*~.9.} ~$-.g. 

:l ~:lffo1) .:i!J-~15.1~ -3!o] oJ-1--Jt:+ 3{*~£.-(~.Q_} titig{;_- Y.E-}-4]~ 

' "' / '\./ 
/ '.f-i 

I ..;, 

I 
i 
I 

\• 
.--- -::---·----~ ·. 
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o] ~!It!~ ~ ttJ:-"8j o)7j i::- ±:£ 

27ij .Q.} 7l<f~ ~~Pi~ ( hori-

zontal. cast-iron Discs)~£ 



~-&~.~--~ ~~.~~~ ~~~ *~ 4~*-

~-: ~~ ~~~ y~~ ~~D~ *~ ~*·~ ~~-~ 

~~ 1~ ~~ ~-~ ~~~~ ~~ ~~*~ ~-~ -~~*· 

o] p::j:§ A~o] ~ 7J.?.;j a..~J. ~ 4± 1 o] ~Pi • ~:ffi:~ m.*~ ~ .& 

'ti- !$.!~~*~ ~$--"5}7} ~t" ~~4;-~ 0J. :jf}f~11:7t &H~-6} 4. ~~ 

!iJ o-f oj: "8-};:tj iiff!!;fi~ 3.7] oJ] rt!-~ 4j-.:r_7}- ~~ .-.:J.4. ~ 1 °] ~ 

iiff!!;fi~ ~~ 51'~ @~li!Pl- ~o-j.-.:J* ( .:z.'i:) 139). 

D = iiff~;fi~ ~ 7J = 700 u ( 0.7 m ) : V = ~;ll/l:= 14 m/& 

1rXDXn 
(m/&) V= 

60 

60 XV 
n= 

1rXD 

60 X 14 
= 3.14X0.7 

= 380 r:pm. 
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·~ 

B) o] ~ll}- fi.JffHi ..t~o]SJ iElfioJI ~f!t"iij- EE:t.Jo] ~§7Jt:f-. ~ 

lll-~~~ ~~ ~ ~Rlfr EE:t.Jlll- ~~ ~~ ~*~ ~~ ~*~ 

o] ~~ ~ 1111~~ t • .J.7Jttll o] *% 7} ~]71) ~ 4. o] ~o] ~§ 7-j ~ ttlj 

fi.JffHiSJ ~iiD~ 4AJ ~.E..71] 15~9-o-J o}: "5}~ ( .AJ~-5"}71)) o] ~ 711 

.AJ 4. 

flll it~ Ill] o~ ~ ( Shu ft -end bearing ) ~ t!f ~ 0
;[ ~ ( radial 

t!f Ill] o~t!J (taper roller bearing) Sj ±if!% (assembly)~ it 

-2 3-



*(ba.U)oJI !oJ ,~§7-f -T-E-l~J: *~l-.2} ~~oj ,~§7J4~ tJ!jo}-i!J~ 

7J- oJ-4- o-j o~PJ- 1{! 4. AJl:ld· oJI .-<~ PJ- ~ o-j T ~ * ~ ( .::z. t!.].:il. S * ~ -{--

,(J. ;!J] "d ~ .xj -i;;- 't}B 7J--~ u;J -'{- =3f 4. .::Z. t!.].:il. T t!.j :f:.. ~ Jc 7J- "5] ~~ Aj 

~~~rxlj ~lffh~~ ~i~o~ ~~~ .¢!1lJ31} *oJJ {i-oj -AJ.4. 

12')0 

1100 

,.-.,1000 

~ 900 

11."' BOO 
Kl"" 
v7m 
-'-
ll 6DO 
lj"J 

500 

400 

100 200 300 400 500 600 700 

.::z. ifj 139. -fl~~ ttr ~ llJ7J ~ 
mi)i!Jt~..(j_ ( V= 14m/&) 

=-~~~--:~-J_-:~= ~-~~ 
~i!?~:--~~:~~:-y-~=r~:: 

' : .. 
~ : t 1 
'-"---~ 

.::z. ~ 140 • Tlb~fi:J~£5{*~SJ .5!.. 
~ %AI 

(A) mt .;(J- Ell .9.1 ~ ll}- .:it. l:J -¥-* 
(B) .:ii.J:d "filS ~ 1(.,oj *ito.1_ ~}J!j 

llj-~ 1{! 3! 
(C) ~Pj-;iLJ:d-}.ft~ ~ .:i!..E.J'lj ~3! 
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::LiE! I 4 I • ""f lb~ PHt~ *~.9.1 
til) 0 t rJ .11}- &. 78 Jf- SJ XI) ~ !i.. 

::LiE! 142 • ""fib~ fljfi~*~.9.J * 
Yli· til} ot ra 'IW~ .:i1.-¥- til} ot rJ .11}­

-B-~-l-£ ~<>I~ ct ( ~ i!-] »J) 

~SJ ~ -¥-*~ .!L~C. -¥-<fl til] ot~ (bronze bush bearing) o!) 

~9-<>Jol= ~ct. -¥-41 til)otrJ.9.J J::$.2} ~· .-(~o].2.] PH[o] lll-!i..w~ 

~ ~.11}- P~~.9.J J.&{fl,lo] sl<>l ~ o-)~.!Lc}-(shaft assembly)SJ 

J:$o!) ~!!tJ~ §G~AJ "'J ct ( ::L i£J 14 3. ~~ ) • o) r.,~J!{::- JL ~C. .!f. 

. 
~ PJ§ib~ ifii o!l %~w~7ll 5-Hii!~ oJ ;l:J ct C :1. iE! 14 3. !!~ ~ ) • o] till ot ra 

j!~ -l-.§..2} ~.§.£.-(i -.:£:*=«! 1tft$o!l ~o-J :4 o]= <U-ct. c~i?cl 
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t-J..-(~~ 0)7}- 'Qi-t=- t-J..:s~ ..(}-%~ ttll-t=- .=..~'8l7l) ~<>f~..<i rl$ 01 :f1i 

~~~. ~-~ ~~ •w~ ~~~~ ~~~~~y. ~+~ ~~ 

* ~ 4- ~ ~. ~ tf..-() PJ"-&l~ ~*~-t=- ~if~£~ ~ 4-

~ c.J--t=- 3i ~ ~ P)~tf. 1_31}-~ .£...£_ oJT _!L~-<J oj &'mJ!*£ 'it 

-t=-tf. ~*~ !j$~ :>JZ-IIJ!.:st-J. 

~!.lf;V - IIJl. .:SoJ) ~-oij %~ ~ 

P,l!ll <>f 1 ..!!3-l ( 8ha ft a 8 8 emb ly) 

7Jtf. ~l!W:>fi!Jl.:S ~-c..)~ 

PJJ:Jh~ fl]fi~ 3:_7J .31}- .;fr~) 'Qi 

-~ ~ :>Ji-IIJ!.:S ~- e.)~ Ol) t!) ~ 

Ail .lf-~ 
% ~ 13 !il~ 71) "~~"J tf ( .:z. ifJ 144 

A. %~J: o) toJ ~ ..-(.}Ell A).~~~ ~!Jb V-IIJJ..:S(V-
B. ~7}-.£. -;'- "i!% w-0-1 ~ ~ 

~ %~,}~ <5-J 7J..<f-
~ .:§.. ~ - a] ) oJI A~ -t=- IIJl. .:§.. ~ 

3::..~~ 4- ~2...~.£. ~31}-~2....£. ~~% 3::..~~ ttll-t=- IIJ!.:s~ ~-

~~ --~~ A~ R~~<>f ~-~ ~~~ i~~tf. .:z.~~~ 

*-;i-&-}-Ji o) t~J'l\1~ .lf!t:.J.IlJ~- flf*JiJf~j.Af ~oJ .(~%~.:i!. ~tf. oJ 

-it- -<11 -e :-k=*: WU~il 4loJI ~ v ..;.ll£.:s ~ .»311Jl ~ *-= '2.J ..5!.... t~J-.:zro-1 * 2... ..5!.... -<i -81! ~ 
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I 
1 

I 
l 
' :i 
l 
' 

B 

c 

!fi.rf.(:::Li£1 144,C ). ::L&il.J. oJ-1!..& ~~ ~-i!-] (driven PJ.lley) 

~rf.(:::Li£1 144,D) oJ-1!..& ..5!..E--J7]- ~o-J~-i:- o-j..t~~i!-](assembly) 

~ ~ o-J ~t1oj ~i 'fl!ib YE-i ~;tJ ~~ ( e lee tric motor-driven 

~~ 
~ 

1 t-e~------- ;f 

I ·-~i---. --
···-I. 

----- ____ ... 

119 ~ ~ oJ r+ ( .:L ii:} 145 ) • 

* $:9-~ ff *flf oJI A-j <S"H::- 1i'f 

1 ;····i>··-~ ri\ .. 1 D § __ -. __ = ..... · =) ·- .... J 
::L ii:l 144 • $;Jlb~;n1.7~ 

(A) f~.§. ~;tJ ~- a.j 

(B) %A.i ~ Aj_ * V - ~ .§. 

(C) fRiiJij$ ~] ~ V --~·.§.-i- ~· r.J-. 
~ .§. ~- i!-] £.. ~~- .7fo-J ~-1! 

(D) ~;tj_ ~-a.] ~ ··~ ~1 . o] % 
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~~4 @&~~~ •w~ ~~~ t ~ ~~ ~ti~~ Mfi ~ 

~-00~ ~~· ~~~ ~~~ ~~ ~~~ -~ I 

.xj~t:J.( .:::z.~ 146). 

EB2-.£. ~ ~ .nJ oJ) A)~ ~ ~oJI L I 
.:if.. ~ %}-~ ;ft fl.£. ...t; ~ jBjij fiP m. 

.:::z. ~ 145. r~it fiJJit~*mt~ ~ 
(Weight) , .:::Z. ~ ~ MgO~ :til7.f< ~Jt- ~1~ -?-1~1 

( 30 ° ~..2.vt] t!J *~' ) .£. ~~~~ il '4,. 0 ) m-s-{:. ~4 °) ~ m 
~~ ~*•~ •~4 ~*% ~~ -~~ Me~~ +~~ ~~ 

£-s-{:. .:z.:c.]~ (grit : 'i}7J..t.~ grit 14'tfi 50~. 'i}7J..t.~ grit 16 

lfi 16 ~ ~ •• -e.J:~it&:. grit 16-'tl 33 l~), llt.:Z.~]..t.to)~ 20 ~. 

C1Ji17.k( 29° ]t...!f-vtf ~£~)) 20 ~ o) '4. 

Ji~llJ.~ r~it PHil~*tl~ ~~~ -~~t 1 .;g..oJ]A) fFtb~7] 

-?-~ ~ ..t.J "ft-~ fl1tit~£ 11 ~1 ~4 c .:z. ra- 141 A > • p:JA SJ &~ {:. 
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t:f( ::1.. 'i:J 147 .c). 
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c 

::1. ~ 141 • t !WJ;A; fLl a 3{* ~ ~ ~ -qt 71 ·Jt! : tAl ...tf ~ .!§... 1th :rr.~ 
{B) ~ ~ ~ 3{*fl 1tft~ift {C) :t&JUI;.ll:;A; 

~ ~~· ~~4. ::L'~ ·~~~ ~~ ~·~ ~3{t ~~4 

~~~ ~-~ •3{t~ ~ ~~ *** ~~~4. Rft~-;~ 

o] ~ ~ ..!L.:il 3{*~~ flf~~~}~·r1! ::L~ o] Jjj{f!,lo] ~ ~ 3{*~~ 

3{ * ~ ~ ~ ~ ~ "BJ IIJ...tJ ~ ~ ~ J:!3( s1 ~1 ~ ~ ~ a-i:- ~ a?t ~ ~ 

~ •~ ~~~4. ::L~.:il. ·~~~ *B?t ~*m~~-i:- ~ ~ 

~~ ~·: 3{*~~ 4~ ~A~4. ::1.~~ ~*-~ ~~ ~ 

~ ~-~ ~·~-~~ -~ ~-· ~~: ~~~~ ~fi+ ~ 

-30-



~ 

I 
) 
1 

I 
l 
I 
I 

~o!..(J-ol.:il &imoJI :51-li!t!tl iEW-i:: ~ IO~"f=-~olt+. ~*Et:lE-£. 

?t ~t.!tl iE w~ SJ :>JZ Y!?l a. 71 71- ~~ g iE w SJ :>JZ Y!?l a. 71 ]1_ t:t =!f t+. o 1 

G H 

::Z.i!JJ48.5j~o}- t-J.~ lEW~ ~-&-}-i:: 1J71Z.:(~I)j'J3(5JA} ~.:il 

!iJ ~ o}- Y. ~ lEW~ :51- ~-&-}Al ~-J: .:il oJI ~1 ~J ..(j_ !ti iEm~ 
~ml ~-i:: ltJ ( o}-~ ) !iJ ~ oJ- Y.~ iE m~ o!l ~1 ~J -ti :!ti iE 
ff:l ~ :51-Jilf£ J'J:B: -&-l--i:: 7iZ. A= oJI ~1 ~a -ti Jtl iEm~ 51~ 0 }-1.-J. 
~ ifm, B=:B:*~· C=%~%~7], D=?t~~. E=Oll~l 
~J A,i Jti iEm, F = 5J ~ o}-y.~ ifif, G = ~~~ I ~*~• H =£I 
~ o}- Y.~ iE*f:l ~ ~~-&-H:- ~~1 2 ~*~ 

-3 1-



~.g. o] iEW,~oJ ~3(~~1 U-i:: ~o] .:tWffio]~..£. oJ~-~ q~J 

~~ 3(*•~ ~-i=~-i= ~.& ~~w~~t+. ~--~ ~~ ~* 

o~ ~ ~ iE~ {:; ci ~.g. 3.7] S1 3(*~<>1) .-(i ttl-..£. ~3( -.5"}{:; ~ oJ 

·.&~ ~~~ ~-~~ ~~ ~~Sl 3.~~t+ ~ ~~ ~~t 

4- ~7) ttlf{[-o)~(~~ 148 ). o]~.g. ± ~*~ojJ.-(i.Q_J ~/![~ llf 

*1t ~ flJj J.1: t 4- ~.lL J(*fl~ ~~3( .1;:ID: ~ ~ ~ .£. 2 0 % 77t~l 

{:; :t.'ll/.10~1 ~ 4- ~ q. 

~*~~ mA~ ~~~ ~~ ~~~-i= ~.& .lL~£-~ ~*• 

9.J- o l- ~J- 7~ ~1£ r-g ~ 3( * ~ ~ .&':. -i= .fFl* JYf<>il ,(i .£. 1f ;fU -.s} 4. ~ ~ 

~ ~~~ RJ(t ttlf-i:: 2~~-~Sl ~~~~ •oo ttlf*~ r-ga 

3{*~ ~ -+~-.sl--i:; ~ oJ ci %a) -.5-}t;f-. 

2-¥-..£. - ~ 3(* ~Sl .:t ~ ffiO?Jl. -i= ;:- 7» .2.1 .lL-¥-..£. - ~ ..£. ~ ~ 

~{:; ~~~. ~~{:; .lL~~~ ~2 ~ t+~ ~~{:; 2~~ ..£.-

al -<}-o).Q_J .:g..~ ~-.5"}{:; til£ ~-"d~ 4- ~~. £.-~{:; 7]~)~.9.. 

~ %~~2 ~£. ~~ ~V.£.£ ~~~~ ~R£.-~-i:: .lL~£-

4~ t+ '* 25 % ~J .£. ;jJ.~ -.5-) @~~t+. ;:- ..£.- ~.9.1 1fr1 ~ ~.£_ t>:J 

(BJ.-1~ 150"-'250111111), ill.£. 60"-'250a..£. ~t+ • ..£.-~7}- All~ 

~ ttlf.2.J m:I;J:!J!!:-i:; 0~ 14 m/& 0,lti] ~~ ..£.-~Sl @~~7}- ~ ..£.-

Et~~ ~ q ( oJ-~ .2-J • ~ _sl_~J.a. ) 
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£.. - E} llJ: .7J £.-E.}-"* ~.TI.4!-!i. ~l~i4r .£. 

(-) (inches) ( ... ) (inches) (rpm) (rpm) 

150 6 64 2.5 1320 900 

220 a.s 76 3 1200 900 

250 10 2~ 10 1000 740 

t:: £.-E.}- ..(1-oJ~ ~{!;_- iEilt'l~ -T-7Jll~-t:l- '*7J '3./- t:-J-. .:J..i!.}.TI. I 

.9J-~ (.Wit) 71- ~ ~ ~J t:-}- ( .2 ~ 149 A ) • oj .TI.i!-£..- ~· ~*tit.2J .:il. 

-¥--i:- oJ- ~ o} ..(J '5} .TI. £.. - E}~ llJ: .7J oj ~9>5} o:j tt tm.x.. ~ ..(j ~ o-J 

f91J ( .2 ~ 1 50 ) 
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~~~ ~~~~* ~*· ~~~ ** ~ti -~~~* ~~~ 

~n~% 13J-ll%t~l *iS}O:J .!a-~~oo% 7f'm.RU-6l-11l PJ-~Al7J..u. ~$ 

:i4 t:f tJg ~ ~ <>J .::. it:!_ t:.J- ( ~ Til 15 I ). .!a - ~~iii .g. ..u.-¥- ~ 13}-~ 9- <>j o]: 

PJ ..il~Jll !i}E...!a ll}~ ~-~.2.1 4-~-i?:- "6J.~i-6t7JI {1-±.!tlt:.J-. 

1R\'fW:tt!t:1Joll Ai ..il-¥-~- ~s.j 'fiffl-i?:- o}-.;5J 0J7J ~ oJ~l *"6t..il ~ 

~4 ~4 ~~!i}..il ~~ *~t1-. ~ ~~.g. -~ -·· %~s.J 

•~w~ ~~~~~ *~ 8*~~~ ma~% ·~~~~ ~~·~ 

&iii •*·~~~~ *••·~··* -~~~~ ~ffl.!tlt:.J-. *• 
•~ •~t~~ maa~~ ~ ~-& ~*~ ..u.-¥-~ ~~£IE..~ 

..u.-¥-S-1 ~~ ~~:;q. 4-~~ ~~~ {!-±.~ ~H~4. 8$~~ 

.JL-¥-£- ~ ~*~£.A~ 20 0 ~ ~ ·~ "6}~t-JI /Xtij ~'ltff&~ol) A~~ 

7..{~ ~*~~A~ l00~PJ -~t 4- ~ ~ ~o}t:.}-(~Tfll52) • 

.JL-¥-~-~~ ~ ~~ ~~.!a 4~~ ~~1-i?:- *~~~~ ~-· 

:i(}ITo] .fiffi.2.1 .ill.~ ll}-§-~ 7}-~t 4- af.4. 

~~-.2.1 ~*·S-1 ~~~-.g. ~*~ ~-~*-~4 ~ •-& 

1B:£ ·~ £1 <>I ~J 4JL -! 4- ~ 4. 9l]\f%} ~ .!/-Ai ~1 ~1 ~ ~ ~* 

.2}. ~*·3t~J~OJ "li-7) ~ ~oJ 4. ~ci ~ oJ ~ oJ ~*Y* ~!U\t~:$ 

..il-¥-~·- ~ ~*·olJ ~tijA~ ~.as.J ~~ ( siJ.ver skin) olj~ fA 

11% tfr~l ~~E..£ it0}7J ~-~ ~tl~*.!a ~E-1-~~~ PJ fl'* 
w-•n~•~~ ~ ~**-& D** £J~~it:!4. ..u.-¥-.!a-~~ 

~ ~~1~ ~~~ {1-~!i}E...!a ~~~~ %~~ ~*-~ 'fifflt 
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~ 
o1 .:z. PJ 15 1 • iE'm~ ~~~~ 7.h~c 

I 

W2 

~ *fi*£ ~1 .I!. -T-£.- t!-l ~ * 
'EOJ_ ~J- P~ ~ jl~ ~.-(J- ~ .ft.~ 

!-
1 -.. 

02 

.:z. Pd 150 • £.- c}.Q.j 

t!:E fl~ 31} ~ 

;sj 7j :;z} ~ Pj/j 

31J~I 

WI - W2 = 19a ; D I = 254 a ; 
WI = 25.4a ; N I = 1000 rpm ; 
N I ' = 740 rpm ; VI = 13. 3J rq/s 
; VI= 3.46m/s ; D2 = 216a; 

W2 = 6.4a :N2 -Nl = 1000 rpm 
N2 '-NI' = 740rpm ; V2= 11.30 
m/s : and VI - V'i. = o .52 m/s 
= - 15 q6 ,_ 

; 

.:z. 'fl 15 2 • iE 'fil & fill 31} jg ~ tl~ 1.1 jl~ 
~ %~1 

~~ 
~ ---~~·~----~~ 
rt- : 
~ : 

.. 
I 
I 
I 
I 

~ ~:=f ~ ~ "T- ~ =t ~ 
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~ !fib v - ~ .!§_ 
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-~~~ A~ C~ ~~~o-J ~~ &W~ B~ D~ ~-1i~ ~ 

~ct. ~e-jl-J. BDo;i~~~ ~:-J:rJ:<5ij 0 ~ '6}.I!. B~ D7]o-j~ >tJ~s} 
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*~ %7i: ;~·~u'} ~ %7ii= ~%~+% *~ -~-'li~ ~ 
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.iEfH .9.} ~* i:: * w~ ( spout ) & ~~» ~ 7}- ..lL .2J- ~;::. 7J- ~ ~J 1'­
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c.J qj £:_ 7} :=: 5:. 'F oJ 1--J- 7J 7-l] £l ~% t;J{-oJJ .-{1 ll~ 1toJ 7} 'o -5~ 4. 
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p 

D 

p A 

D 
BR 

l} 
p A 

p p 

D 
BR D 

.:z..ifJ 174 • .:z.. ,(.J.7-llSI ~J~~J..9...£"51j..<~ ~~~~7] ~ ~Joj7]L\l 
e:f i!-1 41 ~101] ..<~ ~-t~ o] 7]- ';:; "5-~tf. 
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I 

I 
] 
1 

Stroke ) { .:L'i:J 17 5 B ) • 

Stroke ~ 

~q(.:L'%1 176). 

M- S .9.] oJ 

~J~oJ 81 ± 7r .!tl 4 c .:z. i!J 11 1 A > • 
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--- ,-··-,~~------ ·--:~-- -... ...... ---~-------· 

sbelliveau
Rectangle

sbelliveau
Rectangle



..:t· 

A 

.:z.~ 175. ~i!-]7]~ ~%~ o,J_BJ:~oJ~ 
\A) oj ~J ~ ~ M-E..£. 0,;)_ .AJ 
(B) stroke 4::- M-Ex 2 

I 

to.---

I I 

------~ 

..::L'i:) 1; j. Ad ±*-i!-l71 i:- M-S 9..~ . 

S-E ~qj "-f¢1 ~ zt ~ ~~Aj ~ 
st. .cche ~ .:t.AJ 'li 9-. 
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I 

I .;l..E ~o = I --.X..I.o..L. 

l . ~~ 

A a.-----~-----------

I 
I I I 
... .J_-- ----,-

8 ·~.!f-3.J 
._--~~~-------

1 ~t;JI I .. ______ .., 

.:Z. ~ 1 7 7. tA) M-S .2} S-E ~-ell A}oj 
~ ztoJ 0 ° oj ~ 
stroke 4::- ~:::t_oJq. 

(B} .ztoJ 180°~itJloJJ ~ 
t:ll c) 9-. 



l 
! 

l 
l I 

I 
I 

.::Z..~ 178. S- E '4"t!l¢JJ <tl~~ V -*~ ~~'4"J:!l:: ~ EtoJ:fl 
OJ_~ ~-j_ ~ -a:-¢jJ .::il ~j 5j o-i ~ o-i 0 J * g_ r4 Et '4" qj ~ 
%-~ o J q! M - S , S - E o._t qj .J.~ o I ~ z~ o I ttl <5~ 1l'j 

1 

fltroke ~ 7.)_ o] .£. 3':. ~a~ t:-1-. 
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~ 4J ~~ ~ tf E~ 4j ~ JlA)7}­

~ 4 ( .::z.. if} 1 7 9 A ) • P__f' 'I ~ 

7,!_ oj ~ t4B+ ;.:j_ • .:r-~J *"* ~ 
~} :_ c-Jj 01 -31 .g. -ao}- ~ ...lil_~l~. 

~-~~~ ...lil_;.zJj '8-J 2 7» .Qj %..r.I1J 

J.}oj ~ oj.AJ *"~ 'F.AJ 1:1 E7r 

%~ oj7] ttlJ-ii:-oJ 4 ( .::z..if} 179B). 

A 

( 0) 

B...._ 5.. ~'.st- s_ 6. 5.. ii. ~ 3. 
;:- ----J'-T=---• ..;_;rtr=.l..o.. ...!... -=

1 
1:;_1,_ :..}.:;:; ==:z::: ::l:J 

I I I 11-f'E"P I I 
I l ~I I I •. I I 
I I 11 I "'fl Li.~ 
I [(~II.,. f!ii''i I 

t'!l I 1 I 1 I 
I ~E ,.,· 
! ~!! -,: I 

! I I 
;_..:--- ·- -L-.-_____ __...__.__~ 

c 
.. 

w 
~--~--~~~~-+,----~--~ 
:_... w 

.::z..'i:J 179. Schn~e ~aj 7)~ 
stroke ±.Acl 
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(A) ~ t!+ oj :fl 0J_ ojJ ~ -4!_ ~}- ~ 

t:.5..£-¥-3~ oJ~ 4- ~ 
.:s:.~- 1l AI 7}- .xj <>1 ~ 4. 
{B) cj.AJ ~.g. E .:<:J o]p:j o] 

~.g. *t!.)tij~ t4B+ 
Stroke4! ~ %~ o]rH ~~ 

4::- ; 4- * .:s:. :I1J 4l Ol] ,(~ % 
~ oJ. 4. 



I 
I 
J 
t 
I 
j 
'I 

J 

. :; -' 
;:' 

.:1.~ 180. JOl]o] ~~ 7i!.A}7-f-& ;;tJ;(~1~ ;::(1;::(1 -T±~ .t.J-~ • "5~7J-.A1~ 
± 78 "5~ t9 0] ± 7.3 ~ 7] 7cJ]7~ * ;::(1 "5~.:i!.. 9). ~ 1tl] oJ]PJ: 7} 
'a -5~ r:.L 
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*~l t:!l-e- .::i!..-T-IIJ!E-7} -¥-:&1-~ J:!l -6j ~ ll}TI ~ Oll.-<·l 11~ 4- *~-5}711 

%;s) oJ t:.J-. .!E -R- .£.£..-&PI Ol] ~ ~ij 0-J. ~ ~j 1}-0l] -<-l "'T ii» ~ 4- ~ lll :X] 

o1 ~2..9, oJ~Ol] ~;: 7.}~~ ~-~"do] *~]r.ij~ AJA]-&}9, i?Ol] 

_q_;: ~;>_;j ~ ~J-$11-&}.::i!.. %~-¥-~ P~Y-~ 7J±_.-(j7Jt:.J-. oJ T~ * 
~]7] -::: 78 ~~ * i!] Ol] ~t ..<}*%}4::- -3j ~ O'f-1.1 9 1 ..\« .£.Oj 

1 
.:r] i!j, ~.!j'- 1 

±. t>.lj , c+ 0 I I ~ 'U J J;jj P.Jj ' 7] -?}Ol] .s:_ 0 l * ~ 4- ~ t:.j-. 

~~(Tray) 

oj * ~]7] ;: 0-J. ~Ol] --<~ .-14 ;l!J] £j o1 "'t%01] ~ ;: J:!1 -¥-*~ .:;:-7} ~ Ol] 

711 o]Pj 0JIJ:iAi ~t:-}( 0-J.~ Satake ~~]7]}. 

"'i[-:xJ.%-J ~:;t»£PJ fill~-t£19, .!]'- U.}%-J:.E_.£. ~..<}~ ~.:it, .ll_tfl_oj * 

<0! 7J~ 7J;>_;j ~ ~ 5 em oj t:.j-. :xJ. 'fl. 2...£.~ ~ ..<}:zf ~ 0-J. :XJ ~} P=j, 11~ 4-

:<{- _g~ UJ ~ , ~ ~ 2...£. .9.J ~ A} Zf ~ ~ :XJ ~ 4- ~ q ( .:Z.. iiJ 1 8 1 ) • .!E 

-~· 5:_ "5}711 ~ t:.j- o 7] ;l!Jj ~ at~ ~J-t:-J:lf-ojJ A~ -R- 0J £j -::: ~~~ ~J ~ 

~~ *~~P=j Zf .:Z..!.£. ~.:it~ *~~ ~ ~~ £io1~4. 

<tJ:~ -" ~" A};ijJ7} ~.h~ ~.f:- Jfr;l!J] .£. .!E ... ~" ;:;tJ.;ijJ ~ ~.}-:;- -{t-%2._ 

.£ 78 ~.2.} %,! PJ ;: ~~~~ .£. oj %-&} ~ ..<~ ' " ~ , ~ ~J-t:-J:.!f-Ol] ..<~ ;: %;! 

tlj7} 1 %}t:-J:.!f-ojJ..<~;: ~~ 1 .:Z..i!j.::i!. 'FOJ-.!f-ojjZ:_ %;!11].2.} ::itJ~~ ~~~ 

~.£. Zf7-f *i!J~4. 

. -73--



~ . 00 Rectrculation ot m1)( 

brown rtce and paddy 

.::z..~ 181. satake ;;tJ~-ft.i:!-]7] 

-ft. t!.]-'U ~J:~ ~ { 1) ~.1 

PJ J (2) ;;tJ~. (3) ;;tcJ~ 

.2~ %,1_PJ ~ ~ ~J~ oJ 4. 

"'' -'Uti-. .::z..pJ t.f oj ~ *i:!-J_:t-f-§-~ 1:~34 rBt~ 1'- 0J-:zJ :tJ oJ]:: 

.:a:..ll!-7t ~71 tt!l*oJl 37}-;tJ .AJ:"S:-~{i&ttl¥/J) ~. ,;(cl~.2~ ~llJ .::L 
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-~~ .::t. ~a "6» o l= -ctr c+ • c -=z. ~1 

18 3 ) • 

;:: ~~.! 7}%--<1 ol] -~'fl3l!- ;tJ _:z. 'E) 18 2 • sat ak e ~I ~~ .:g. ;tJ 
(1) -6,! nJ~ ~ ~ ~17} ;t,:j.:X;_.!i!_ 

ol]A~ .:X;. ;tJ ~ 4- ~ t:+ ;:: 1j t:+ *oJ-Al.:i1. tray~ ...1::-RB 

c] t:lj.:X;.~~cJt:+. 
£.. ~ t!t 7J: t:+ • 
(2) tray~ ~t-1 7t ~ n! ~ 

~t-1~ yoJ:cj ?i;lnJ.9-} ;tcJ .R ttl ~ ~ :&}- "5~ c9 7;;1 3:. .!i!.. t:+ 
cJ-~ £.. ~ cJ%ctr"4. 

t:+. 

-rll)-



.'/· 
/ 

//ff r 
/•/ 
/ 

3:_Aj 7ft-<5' 
~-'}7{ 

I 
I 

~a .±i:- -tAp 17 ~ 
ic.. oJ% 

"5;i p 1 .2.~ Aa ± £!.! ~ ~a--& 
:<~ 'i!:-~l-~"9-

.::t.~Joj 7l-'o-5~p:j, %~oj t:-l-~ ~J±9-J -&-% -5jEIJol] 

-~ ~-&-l-7ll ~ 4- 9), t+ 0 
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~ ;y P}7J Q:j ~I ~:IX~ {:-e) 7] ~ ~~ %"5~.:rr. itt:.}-. 

- HARRY VAN RVITEN­

~1:1-lffBI *BI *.:g-~-¥-

~a oj:;zpj oJ} ~-1 :::: -& ~! .;g. fJl oJ tf:::: "5J. o} ~ .it.~ 31~ @II oJ ~171 ~ 

t:.J-. ~~ l!Jjo}~ ~o}-"5~:: 31J.~JoJP-J:: ~joJ.2.J lf..~Ol] 'ft-otit.!c-

ii 0 J :>t.:!_-¥- ~171 s}.:rr., 0--f 7J: .;g. fJl 0 } tf .£. ~ if.. Jtl ~ q:l_ n}-~ tf . 

tt!l-roJ] oj_nJ-31J.'Y-& %.}.!..} ;yoj;;4~jo} SJ.ii_:!iOJ 4-oJ] oJf-o-l~-& * 
~ oJ t:.}-. ~J oJ tf o,:l_ n}-3lj- ;y ~ ~it~ "5~:::: %o-l 0!] :::: e:f ~ 7}AJ 7} it~. 

;%joJ31J.~joJ ttlj£.:: "oj_oj-• ~-& •5:-?"o}t!-l-.ll-'L -!{-i!-1-S(--ttj, oj 

0 1-34 :itJ-& 3:-..~l ( = refining ) ~-& grinding ( .:L t!-l- o.l "ci )oji!.} *aJ 

~J oj7} * 4 g 3 -%-ff-7} 5:. .;;(~OJ 711 olj ~-1 1! r~ ~1-%£1 JL ~ t:-}. 

(1) *~ o,:l_ .... ~~jo}7l, (2) :>J~ o.:l.""~~jo}7l, (3) lid ~J ~%nJ-~-<-J ~ 

oj 4 • 

"5J. ~H .2-J -%%3 ;;tj 0 }7} :::: -fr 'if 0!] ~-1 ~it~~~ -5! 0!} ~-1 -ftclj ~ ~ oJ o:j, 

oj 7] ~~ :::: All~~~~~~£_ 4-~--~ -¥-4-·cU- %AJ. .2.) oJ ~ -~ -?-J t~~-J y. 

.:L.5!.. 4 *~ -%AJ. ~ 0 } ~ ~ ~M "'J-5~ 7] -?-1 ~ ~-J All ~~ 5:.~ 0!] ;(-j r.f oj 

~I ~.'iJ.:rr. it4. 
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.:E. §d ~ ~~ oJ 7] -i:- 2 ~~ tij ~J o J 4- 0,! ~ oJj .-{i 7~ ~.1- <tl- ~ oJ t:-!J ~fHJt 

1f~ 0.l 0,!~~ .::!f~Oi]::: ~~-'fr<S-}1.-}- lfltEi~oJ!.f :f.tjf}~ **~ ~»llij<S} 

oJ 4. 

ol B 2=:. ~~ nJ 7j oj , l ol B ..!=:. .-..1 017] oj t-il ;:. -,- '- _i:J "T ;:. -,- '-- 1:1. r '-'-

!E' .5:.~ ~~I olJ Ai ::: -¥- 71-AI ~ ~- DJ-7] 1 "T--£ At-%-.£1 j]_ ~ 4. 

(1) =-~-"tj ~%~ ~joJ7J~~, (2) §J~ ~Dl-7]71- ..:z..~oJ4. ~~ ~ 
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~~~~ ~4. ~+'* ~~~ ~~~ ~~~ '~~ ·~~ 

~~ ~ t~~ ~~* 4~ ~.~~~ ~+'*~~ ~~';::. 

?!: 0-f 1 0 1I11JI 0 l q . 0 1 ~ PJ-~ ~ T ..!!. i!l] 0 1 ~ail ~ c5ij 0.1. ~ ~ 7J: 

7.'1 :i .!f-~ ci ~ -¥-*~£ Y.-T~ ;(] t>:J, ..!!. i!l] oJ=z.~ ~~ 7] J.l] ~ ~ 

7]ai] ~~ 4.E.t-} 30"'50111.'11 A}o]o]'4. ~.!f-J:Li!l]o]~~ 4-t ~ 

+ "6J * ~7cj .lJ} ;!Jj .:>:-{-;(} ~ 'ti.~ .£ail t4 t!-j- '4 _E.:;.~ • 

-&- o,J_ ai] ~~ ';:: '4 ~ ~ :g-A-J o] At%~ '4. 

01] £ Mj , D = 8 0 0 iJ1II o] ttl h = ( 8 0 0 / 1 0 0 ) - 2 = 6 , ~ ..!!. i!l] o] 3.. 

( brake ) ~ 4- ';:: 6 7~ oJ '4. oJ 'Ell T!.] ail~~ 'i: t:.}~ :g-A-J o] At%~'4. 

~ h=D/100~ cl]-~~~. D=800;;~11o]tt}_ brake~ 4-'i: 800/ 

1 0 0 = 8 7~ 0 l '4 • 

-q} ~ ~ P]7] ~ §]A,:!_~ ( ~'i:l 18 4 ) ~ 4-~ ~;<cl oJ 7t 'o '6}E_£ ~ 

{Cone) ~ o,:l_ A...f% i:"PJ-A}S} ~ PJ-7J~ 7J 7.4 ;i ~ ;.cl ~ 4- ~ ::.l-. ~ 

~~ ~ ~'~%~.~~~~'Ell.~~~. 4%~ .£~~ ~~ 

-'6- ail tt} ~ ~ T!.j irJ q. ~ uJ-~ ~ ..ll. T ..!!_ i!!l o] ~ ';:: ( ~ 'i:} 1 8 4 • 4 ) %E._ 

~-'£. ~;<J-5}-'i:t~] zJ- _!:Li!l]ol=z.~ 7J?;jo] 2"-'3alj.J-ai] ~;(] ~'.:4. 

t-;1 P] ';:: l{ft:lj 7] .£.OJ=~ ~4 ~ *c5ij 7] J.i]Yj-'f-£ *OJ~ 'i:_ ~-~~ t 4-~ 

~AJOJ 7}'o~ ~:!_*' ijijt~ail ~~ *OJ~'i:_ ~'P~~ 'i@'oj ~~~ 

JL, *OJ~ t;! P]7t ~4:--~~ 41£ *~if- .AJ_¥.~ 4. ~ ll] 'i:_ ~...tJi!ol" 

ail ~ t.ij ~4'-t~~ ~PJ- A}-oj £ %OJ~';:: t~J, ~T .!!..i!l] 0]3.7} ~ ~ 
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~ td_P)7} ~4-~H~-.n~ ~DJ- .J.}o)~ A1'-f-~1711 ~tel ~-.ll~-5~711 5JE..£.. 

.:IT..nl-7} ~£.. \11 r-L ~ .:iL.!f- .!!.ell 0)3.. ~ t,1 P)7} it- l:l~£.. tl~ *.xl 

P~~ ~~~~ Al'-f- ll~'€~(..2~ 184~ 5) ~ .!8-15~ ~~*£1t9 r.~g 

.nt- 'tl2..£.. o1 ;;!:J. .xj 7]77} A] ~ li.JI .-(,)_ 4l oJ] 9) 711 ~ cJ- ( ..::Z. ~ 1 8 4. 6 ) • 1i 

-& ~~ ;;(.:!_'5}2 9) ~ ~- Pl-7] oJ] ~ "6~ [m'fm?f.~ojJA1 o,1 nJ-~ 4- u~ *-~ 

~ -%"6ij ll~ *-5.:!. q. ( ..::z. 'iJ 18 4 .7 ) • 

~~ ;;l:J. '5}.:i1. 9) i:- ~¥~ ~ ~ 4-~ f- ~ 15}71 41 ~ ,.(1 ~ oJ ~ ~ ~_a£_ 

-.s-~tri, ~~*~.nl- ..::z. ;;tJ ~jjJ ~ ~~ 1foil 9J ~ -s!l o-J ra -¥-* ~- %-

-a 5--
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Rectangle
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l 
I 

I 

l 

~~~ "'T'-4-.I.i::- 0-l' 13 m / s oJ Pi, oJ ttlj ~¥J-w-! * rJ-§j ~{ 

1=--:: ~~--8- ~~E-J ~i=-7t .!ftct. ~4'-:0J~E.J ~73oJ 1f-T-~ ~~ 

1500 

1250 

1100 

1000 

c 
0 900 
n 

. !l ~ 
~ 700 
~ 

(•)600 

500 

400 

V = "'T'-4-.I.= 13m/ s oJ ~ 

1rXDXn 
( m/ s } V= 

6 0 

60 XV 60 X 13 
n= = 

1tX D 3.14X0~7 

100 200 300 400 500 600 700 
~~ ~ '\!4-

.::z. if:! 1 8 5 • -% ~ ;;<J t>J 7} ~ 4-4- .I. .Jf-..<,i 
{ V = 13m/s ) 
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186 :'l ) • 

,; . 

.2 if:j 1 8 6 ~ %-~ i!j P} 71 Sj 7~ ~ 711 5J A.j_ t:.J 
Jf- (a) .9;±-::t!_~ t;~Jo1~ (b) )1:-f 
~ -tt-~~ 0 1'-l- 7r~-ct~ tRoll 
t- oJ ..tM 71 -::_ ~ ~ l:IJ- ~1 t~ 71 
41~" =~~ t;J1 °}~. 



I 
1 
I 

1 
J 

ol 4 ( .2~ 1 88 A ) 

i 

.r_ o] %~ 1--J- ( .:2 'l:~ 18 8 B ) 

-::: ~ + 7r 11J ~ <5~ t:t. ~ .:::z. 'il 188. 1--J--Tn.l ~o~1 2-T ~ 1J 4f-<5r-::: 
llJ-~ 

a]~ Oil .Ai -i:- qj 7~ 0 r .ilL 7i -t (A) p~tfJSl ftl!ll].l§-Al ~ 
(B) ~fiJSl , 

%~ o4 n.l ~ 41 ol] .JL -T..!:!. 61] 0 l (C) ;>:J ~ftll o l% ~ 
-39-
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3. -~ 1} ;5}-.,(J 7] tf ( .:Z.~ 0 ) o1 ~.! UJ ltf .g. ~~-if 'T7r ~ -:: ~ o14 • 

.:z. a] .:il. , _.(J ~ .:il. -T-.!!. cl] 0 1 .=i -1= ~i i'-11 ~ ~ "'{! .;tJ1 ~ ~ rJI 0 l tf ( .:z. ~ 1 8 9 

.:;t~ 7J ~ ..£.. oJ: o] ~ q ( .:z.~ B ) • 

.:z. i'~ .A~ .!!. cl] 0 1 .=i "'d- • %~ t:-J:: -¥- o!) -:: 

±~ ~!fmoJaJ.-:: ~o] ,~~~ ~ 

H 
I 

~-:1= 73+£ 9J.q(.:z.~l90B). 

-9o-· 

,-...r-:-~ 
/ ·A/ : 

t-~:1-' : 
. ! 

; 

I l 
i 

; ; I 
I i ' 

~,-, - :; 
. , i ·' 
i_.._: ____ L_ .. · 

' ; 
I 

f 
! 
' .. ' 

.:Z. 'lJ 18 9 • (.A) .,(J -5J .:it-T _J:!.. cl] o] 3._9-J 
yoJ: 

ffil " ,1'4 ~ • o 1 llJ" ~ 15~ c9 
~ oJ o!] it ~..S.."<li 44: ~ 
4"- ::: ~ ~ UJ ;>;j ;5~ 7] ~ 
~ o]-~- :;t~j;<j ·:5ij o~ -&Jq. 



:::L 1-J 1 9 0 • (A} l!_ el] o J .=I. ..!f-*- -f:- \i '::}- .s'J o,J_ ..!f-, (B) l!_ el] o J .=I. -t-
~ 4=-15J .!8-tH ·)l/ "'J .::r- -¥- ;&t 
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7H} ~ PJ- ~ .!L 4- ~ t~7j I+ 7J." "r 711 ~~ o}: -B-J q.. -5,! Pj ~ ~-t% ~ 

£_ ~PJ-..r_ tl~~sjo-jA~ -=jl-"Jol ,.\~7)Jl 1 oj;i %ilj "8-J_Pj7}- %-ifsj;: 

73-¥-S.. ~q. Pj7J-~ Jl~~~ ~cj7);;t~~£ ~A}t~e:j ~.311- ~*jr 

4ie:J ~~ ttlj -i=- ·:st c-J .5:.. 1 7~;: .!i.-9-tl-71 ~ .Jil..jj] ~ ~JLAJ oj ~;: 

~ op:;.J-. _ill_ jj) t~;: .Aj ;7]-i:.- 7] ~]1-}j -lf-7}- Ill o-J ~ ~ ttlj ~ 7}- %£] ~1 ~~ 

:JL 51% ttlj Oil 7}- ~ ti-P9, 71- ~ tttl- -H 4ft~7ll _iil_~i] t~;: ~ oJ ~q.. 

oJ ~i 7] ~~ ;: 7] 74] ~ £-! e:j tl-tl- ~J% .5:.. ~ifj ~ ~~.Aj 7] E...,£. %-~ 

-5~ "}: ~ r-~ • ttlj -ro11 <['-~ c>l] ~I§( ;: al] o-J rg oj !.f, o] ~ ~~ 4(-~ oJ :;fr 

c.] 71- P~ -¥- *.a. tl- t:+. • -T ±.z~ ~Jc.J " .9.1 ?z} <>l] -<i .If- % ~ 

~ ~*~ ~o-J *4~E..£ ~~~..r.. ~%~4. ~%~£ ~ ~ 

-!f-.Q.j al] o-J rJ S.. nl- ;;<J-71- ~1 oJ~:i] 1 oJ ~ ~ 4'- £ J5Ut/J1J ~ ~4-tl-;: ~ ~ 

.:I. 'C.j .:il ~¥j*.9.J '3.] '73 oJ ::1. "R oJ Ul] o-J rJ ~ -AJ §$i- *all o-J rJ ~ 

0) * -B-Jq ( .l 'iJ 1 9 1 } • oj llll o-t "cl-¥- ;;tj_jjj ;: 74 :tl ~ oJj ~ ~ P9 ~a Pj 

7]7}- ±~.:!~ ttlj ~.:iii- -q}7Jlf "'J- • t~-~ %'3.] 0)711 ~4. 

Ulj o-J rJ ;'tH}-jjJ :_ ~ oJ n} oJ 7}-oJ E.- ~ ~ ( .:I.~ 191 • 1 } oj ~ 4=-ti) 

oJ~ ~ §f~-*llllo-J rJ 3!1- ~7111 ~JvjjJ~ "J_-!f-oJq (.:I.~ 2) •. .!f., 

0J -'f-4=- ~ ~~<5j .Q.} ~r.,l} li:- -¥-4'1 c>Jl ( .:J.. ~ 3 ) .9.} til ±. fSJ~ c>Jl Jl ~ sjo-J 

~ q. • tt ~ all o-J ~ ~J v ~~ ;;t,i jjJ c>Jl :. .:I. c.] 0 l ~ * 7t j" ~ ~ ~ :. ·i:;J J 

t -¥-*~ ·~PJ~£ ~~~- ~4{.:1.~4). 

~c-JPJ ~~4~ ~~~ .:il~s]o-J ~~ ~~ ~~~ .Q.jtlj ~n 
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.::z_ i%1 191 • % ;5j ~J P]7] .AJ--}.9.-j 

El ~ - *ail .:1 t!J .1f-

-93-

cone~ 

.::L i%1 192 • * .A...j .5:_ 78'o!j..<-J -fd 4·.-63*~ 
zf :;"] ;;:j_ 1Y. "6..,1= ~ ~I ~I UJ- -6J: 
.llf- llJ t:lj UJ- <3-J:% .:ill.. qj £ 

t-1- of o l= -a-J:-4 • 

sbelliveau
Rectangle



BJ7~ .-(I~Pb~~J= *-& tlJBJUJ-"BJ=~.£ §}~.i<U-4. oJ ~-t, .-(J~JllJ-"BJ=~ 

.£. §.! =tt %~ ~ ~ ~>J.7l ~ ~ct ~>J 7} ;;(j_ ~I ~ ~1 ~1 %~ ~ n ~ ~ o!l .-(1 ~JllJ- ~J: 

~ ~JJ~ fo?ll ~tf. oJ TAil~, 3-)l{:!;qj 7]~1~ .-(J~JllJ-~J:~.£., 

-'f-1{:)_ ;<Jj ::: llJ Aj ~~ llJ-"tJ:~£ §j :;(.:1_ .-(j ~ "6~ ~ ~ 4- ~ tf ( .:l.lJ 192 ) a 

cone~ 

~J. s cropar ( ttl ~ 'Zt-E-

.:1. ~ 1 9 2 •. *~ .5:. ~j o!l ~i ~~ ~ zt 
~~ iti.UJ- "BJ=-& .-(1 ~I llJ-~J:~ tlJt1J 
tl.} "41= ~ .]I. t1l .£. 't~ O:j 0 ~ ~ tf . 
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-GJ ~- 0 l % ;5~ O:j ( .:L ~ 1 9 4 .Q.] 1 ) 

( .:L 'il 1 9 4 .Q.j 2 ) r:+ :>:J t:-1- • .:L 

.:L~ 193 • .S:_i}~ -t- ...{i't!_ ~ JL 

-S. ~ t:i] 4% -o~ ~ §j ){j ( .:L ifl 1 9 4 .Q.j 3 } • 

Scraper oj_ "'-1-~- _rr_ .:.ci--&:,9-J .:It_ qi ~I oJ] 

1 9 4 .Q.j 4 ) • 0 l t>,i 7] .::y- ~ ~-

~~~g_ o,J_ BJ ){-l .E.__£ 

~ ti], * 7J-..1+ 16 ~ 

( ~-& -E-7J-.J.I- 16 -~ 

-;} 7J-A~ 18 
_,_ 

50%) i.' 

A~0]..5_~ 20 :.:L~..:il. 

.£ -5-15~ ~ 

1 00 

50%, 

: u~ .:L~] 

~ ~ot 

.:L ~ 1 9 4 • ..£. -E- 31~ lf_ t:;l ~ ..:iL .E. ~ ti] 
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o] %£] ~ ~ 4-71 T (1) cone 
tJ ~ 1'-<)J J (2) t:-J.:>:J ~ 7).:y­

(3) hand scraper, (4) JEt:;! 
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7} :Aj cj .-q ( 1 ) 7] -¥-7} AJ-1,=. 

~ ...tJ- ElJ ( ..:L '%) 1 9 5 • A ) 

(2) P~~~ (..:Lr;:l 195.B) 

(3) u~if-~.9-J :Aj:AJ~ ~oj] 

..:L if:! 195 • ~~*.9-J ~ 5tl 
(A) AJ--'5-~ 7]-!f--, (2) tl~ T ~~ 
(c) :AJ:AJ~ ~ 
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~i P}7} ~rfl£. ~I /j "5j-~ c}: -~1- ttl! ..J.t~ oj 7]7-Jil.}j ~~ P-jO;::J=_ ~}7J-a ,_,_ 
.Q_ ~ 7}/.1 ~-0~ "51-.::rr., oj.?.:Qil •=Oil~ if PJ- ~~- 0 P-1 J,L ..9_ 1}~ oj: ~..r r+. ~-=r 
2 -<;1 r o "ti= u 2.. 

~g~-~o] 0d o11-f ..J.t if!-~- QJ -a- ~711 ~c+. ~7.:i!~ "4 -3- ~LrrJoJ g.~ 

.Jcf- <-1 ..Q..£. ~ ( 1 ) ~ ~ o I l o o o l.'/J/1 .?I!J- ~1 Z*~ * 1 7» ( ..:L 'i:1 1 9 7 A ) , * 
~~ ~ ( 2 } 8 0 0 1//111 .?I!J- ~1 7f- 2 7» ( ..l if.! 1 9 7 B ) , o,:t 3--}- --<-J _g. ( 3 ) 6 0 0 IRIJII ~1-

~~ 3 7~ { ..:1. if.! 19 1 c ) 7f- iLR. "51- t:-1-. ..r.. ~J --<J ~ % .!i!.. ~ c.J- $J..-$.J _g. 
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{A) 1 7» ~ 1 00 0 L!1ll -?J4-~% 

(B) 2 7» ~ 800 1il1ll cone 
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:X..~ ·a'}-::: ~ ::Lf-1-0ll ~ ~ PJ~~ ~ 4 ( .:2. ifJ 2 o 1 • 7 ) • c. ::L.!f-1-~ 

-R-OJ OJ-oj OJ.~-&'}~~.£_ ~Jl..lj AJ_l.jj~ OJ-~~ %J-OJ-o] %J-.J.J- ~:§j.-&"}.11.. 

~ ~_p_.,S;_ 0.1. ~ -&'}Aj ~t:.J- ( .::Li{J 20 4 A ) • ~~ o!] trJ ~J-i:- 0J-~ ~ it 

~ :i:lj Pj7} A.} t;.Jil ~Or AJ "4. ~ PJ-ojj .J.J-t;.J~ /ff~ 7} 0J. o-j \f o:j ~ 

oj p~-t JI.7}0J ~-!8-% A}-'r t:ijjjj~oF ~"4. ~PJ-~ ~*~ ~ 

tlj ~1St"4 ( .::L~ 203 ) • 

~}o] "!:: (1) cone A}jjj "!:: 

4 ( .::Lif] 206 ) • 

(2) .::il.-T- .!!.~]oJ.::t7t %:1.2.-o:f, 

(3) cone ~:-tJ.4,:-£"!:: ~trl 
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(B) ~li.!J PJ i:- 7}-~~.'§.. 

i:J :;4 ~ P.} .A}-oJ 011 ~~ ljt 
oJ ~I .?I ~ 3L %AJ Olj ~ 

Ptit ~t:.j.. 
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:ll~ ~ t!.} .A}- 0 J.9-J '*7J~£ t:: e 
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0--f 1,....,1.2%(~ -~u] lOOOkgotlc 10-l2ii:9.9-J talc7l- 3fJ_..a..s} 

~q-J-t-~O:jo~ <S~.Jl. u--f7J: 7j-o.Jcs-~c 3!oj ~tf. glucose-§- 0-'l~ UJ-* 

£.. '[ <>1 n: t:-17-1 1.f ~ -!f-71 -~ o I -%--s~ '1 ~l-± AJ 7] C ~11 .I. -"d u] -T- Jl] E.! 
0--f 10%7}- ~..a_t-~9-. (~ ..Ajo] 1000kgt8- lOOkgE.j -%-oJloJ 3fJ. 

..a.cs-~t:.J-.) ~% t:-J:.r.JloJJ.Ai *oJ ~~L~!i.j.JI. it.!f-5l~(glucose)~ 

~ 3.. (talc) 7j- ~ <i! E.! 1E qi otl *AI-{)_ t:.J-. 

1060kgE.j 5:_if-u]7}- -A§.'tl--{)_4. 
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;<cj oJ ol: ., 

£if-~~*~ O:j~~** ~~~,~~ ~~ ~~~ ~~* ~ 
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if-~ V=(7CXDXh)/6ooj .A~-§-~cf-. ~;::joj l,300mmoJ.tti 

-.¥_- r;J &.) .Aj_ '"T-i:- V X 6 0 / 1C X D = l , 3 X 6 0 / 3 , 1 4 X 1 • 3 = 1 9 ( r • p , m) 

oj t:-}-. 

t:: 0 ( t:: 0 _._, . ·-'-, 

.2~ 207.(1) .5:.-&% ~~.2.1 ~c.J:~.s:. 

(2 ) * ** ~t:J: -¥- ;o:J_% ~~ 
(3) ~ H &.) .AJ_.AJ 7] -E .£. ~ei 
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.:Z..i£) 209 • .£%~~1£1 7..} -¥-~% 

(1) ;;}~ AJ (2) talc~ 

(3) ~~-§- conveyor 
(4) -~f-.:u_ c_-§- oJj ~1 ~..-(J 

(5) 5:.. *~- ~. -t-

oj ~~Ji= ( .:::z.. if! 21 0 ) 

-112 -

sbelliveau
Rectangle



t 
i 
~ 

J 
l 
.j 

I 
I 
1 
l 
l 

I 
I 
~ 
l 

1 
l 

' 

I 
I 

l 
I 
1 
1 

l 
l 

I 
j 
1 
J 
I 
1 

1 
1 
l. 

j 
i 
~ 

t 

i 

(1) ~J >!lj --<J (2) talc --<.J {3) ~&'if ~ uJj cj o-j 
(4) ~f..:IL2..Z:. -§-olj ~ 

(Sl .s:.-n-{1- ~ .:>&- (6) ~Hi ·E- '{f"7] 

(7) ~+~Hi ~l7c!---<.J (a l -t- 'tl ~ ~ ~~ * 
(9) 4--{C ~ BH 1f-Al :7J ~ ;@ (10) ?:J %~1 
( 11) ?:,j ~-{!_ ~-t ~ ~ Bij * -=r- ( 12) -{t:- a] Aj :7J 
~"~.9-J !!IJ~T 

-11 3-

sbelliveau
Rectangle
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-¥-it- ~ ~~ 51...9 .. 2:. -1=-*o.lj ol) ..<1 ~ llJ" .Aj ~ ll1 ;;.j ~ \{ ll~ ~ .Aj 7J 4, 

(8) *~ ~ ~ -6J ~ ~:ij *~ ~71 oJ) ..<1 ll)j ~~ ~ tfl ~ 9 7) oJI _£_ Oj?Jj 

.s=Jt:-J-. (9) ~~7)£ %OJ~ *71~ -:!g-j ~ ~zt.Aj7J9 ~llJ·sJ -1=-

-:f:-~ 4j_1Ll-lj~ ~-§-~ <trt:f, (10) ~tgOj ~%~-=!~£ .£1t6~~ 

~ ..x.~JoJ~~ ~i:!-]5}-i= ~~~ ifrt;.J-. ~;;.J£1;;:] u~ ~?9~ 9 

7]..<1 1{.2.}- .£%7]1-lj~ ~»-;1:-~itl-t;.J-. (11) ~J~£16-J ~~ ~rg~ 

I!~ "~T ( 12) ~;;.J ~ ~P9 ~ u~ ~T .:L i:!-]2 (13) -¥-111\.f .:zr e1 oJ ..£. 
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0.. 

I 

JE 39. .:<J oJ7J .1J A~-%~ AI ~A ~a* -2 e.].:u.. %oa 

AI ~ 

Tiruvarur, Thanjavur District, 
Tamil Nadu 

Raipur, Madhya Pradesh 

Tadepalligudem, West Godavari 
District, J\ndhra Pradesh 

±.. v or c-J 

Tanjor~ District Coopcrativu 
Marketing F6deration Ltd., 
Tiruvarur, Thanjavur District 

Raipur Vikas Khand Sahakari, 
Vipnan Sanstha Simit, P~ipur 

West Godavari District Coopera­
tive Marketing Federation Ltd., 
Eluru, West Godavari District 

Memari, Burdwan District, West West Bengal Apex Cooperative 
Beng~l Agricultural Marketing Society, 

3-Dalhousie Square, East Calcutta 

Mandya, l'Iysore State 

Bikramganj, Shahabad District, 
Bihar State 

Bargarh, Sambalpur, Orissa 
stnte 

The Ryotsr Agricultural Produce 
Cooperative Marketing Society. 
Post Box No. 10, Mandya 

Government of Bihar, Patna 

Regional Cooperative Marketing 
Society Ltd., Bargarh 

-11-7.:J.llJ- %"tJ 

A-i ~~I 4 tit 
Schule ;;:! cj7j 

Ai -2f ;~!) 2 t it 
SchUl e;;:! cj7] 

~:II) 4 tit 
Sa take AJ cj 7] 

~:II) 2 tit 
sa take Ail oj7} 

0tl_ ~I 1 tit 
Sa take Ail cj 7] 

O.l_:!j) 2ti:f 

Kyowa AJ tlj 7] 

GDR 1 tit 
.A~ uj71 
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t~of <5~9 hullerii~, sheller'tJ (~tf ~P)7J2-J 0t:!_6-), sheller 

-huller~, sheller cone-polisher'tJ %2.1 ~JPJ7i{t ..:il..!f- :±. 

.A.J_ <tl ±A~ <>!I .A~ *"·11 ~ .AJ-2-J A~ Ji.. £. 0 I -§--~ tf. 0 I .AJ :±..Q.j :±.A~~ JI~o!l 

.£.j 5~aj -<j_.AJ <5.} ~cj Pj7j2-J ~~ AJ Elj ~ ~ 7}i{ 4- ~ t:f-. -3j ~ ~ Aj 
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MeG i 11 She lle r 1.f 
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~ 

McGill Polisher%~ ~fiJ7]T~oJ .AJ.~± 

*;;t~ ..tJ~%1= J oJ c.j- -q}t:.i-. .1.] ~:PJ nJ 71 Oi]A~ 

r .s:. ;<J .K ¥ J o 1 c+ % ct. r .x. J<a 1t ii" J ~ 
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OJ- L 
cy ;::- .ft. 40 Jlj- 41 ojJ 

if.40. zj- ;(JQ:jo!l.-<i fiB<!JI-1JJ4 ~~.ill.~ .:Ctil~ ;(Jnj7J~J 4-~i:J's.J 

*7l-it 

:s:- c.j_ <5J /(J :1:. ~-~;tJ ± 
A -§- AI Q:j 

SrelJBr Huller sreuer Huller 

Tamil Nadu 4.2(1.8) 5,3( 45) 

Madhya Pradesh(Ha ipur) 0,9 2. t(o. 6) 2.7 12. 5( 13,0) 

My sore (Mandya) 0.4 z.:(o. 9) 0.8 10.4( 9.8) 

west Bengal(Memari) o,.l_o. 3) 2.8 6.8( 20) 

Andhra Pradeeh(Tudepalligudem) o.8 2.9 

Orissa( Bargarh) ),3 1,5 1 .8 1,8 

Bihar(Bikramaganj) 1.4 2.6 ( 2.3) 

Mean ave rage percentage of 
additional outturn of rice 0,8 1~6(0, 6) 2.5 6. 6( 6.8) 

all areaA 

( )~ $.J x.AJ-~ huller ;tJ nj7} ojj .-<i "t::. ::_ .£;<.:j oJSj_ ;tJ ::t:_s.j 

~I -itO I t:-}-. 
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Tamil Nadu(Tiruvarur) 

Madhya Pradesh(Raipur) 

My so rc (Mandya) 

west Bengal(Memari) 

Andhra Prade~h(Tadepalligudem) 

QrisAa(Bargarh) 

Bihar(Bikramganj) 

M~an average percent~g_e of 
--:.dditional outturn o! nead rice 
of all areas 
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~oj_~ AJ3::_ ~.li_AJ 3::_ 

Shiller Huller ShllJer Huller 

12. 4 ( 1. 8) 1a!( 2.5) 

2.0 6.2(0.6) 6.2 24.7(14,0) 

0.8 8.5(0.9) ,j. 1 20.1( 9.8) 

0.9 1.o(o.3} s.o 1Q4( 2.0) 

0.1 -i.) 

2.5 2.5 7.6 lOP 

2.5 4'1(2.3) 

1.3 4. l(o. 6) 6.11( 1.8) 15.1( 613) 
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~-9-c>Jl sheller~~ t;jn)~ *i!J=oJ ~it o.8%(o.o-1.3%)7}-

huller t;j ~ 1 .6% ( 0.3-2.5 '{{;) 7}- "5-7}~ tf ( JE 42 ) • 

.':E ~qi5:) ~1 U ~ 7J ~~ 7cl -9-c>JI sheller t;j ~ ~it 6. 1 % ( 1. 9-

12.9<;6)7}-, huller~~ 15.1 %( 6.9-14.7<;6)7} ~7}-~..Q..9 

{-q:!-{1 fiJ~~ 7cl-9-c>Ji shellert;joj 1.3 '{{; ( 0.8-2.5 '{{;) .£. hu:-

ler-&-J~ 4.1 '{{; ( 1.0-8.5% ).£. ~7h}~r+. fiJoJ~ %%'=.:ll-} ~J 

~oj~ i!J=oj it7.:.J-8] ,,7}·,}~r-H::- 3! ~ ;;{}~J 5"}t:-i~.S:. ~rl}~ fiJnJ 

7).C %:AJ oJ -9-"J=-'frJ fi2 c] {t- ~Jit~~ o}y ~ .i:~ oJ ~~ E-J=.s:_ fi4 j]_ 

o] ~:A.)_ o] /j ~ .,(§ 7]~1 ~i::-9-. 

-JAMES 
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.R 42 • zf :<J nj7J ~~ llj ..g...n~ T ~ ( 7-f7-f 1 t/h ~ ~ ~ .nt !.[~if-
6 J 0 0 0 t 5:. ~J "Q"l 9- ) 

1 to,H-J • oj t:: 2 n.J : Ps • c.~l 

-i:- t:tj ...:..j mill 
~ ttl: i;J 

sheller Huller 

E .A~ llj * 90,000 T 65,000 22,500 

~ '-'- 7J 7~ % llj 66,400 50,400 49,200 

~ k-::>... llj -%- 3,ooo,ooo 3, 000 ,ooo 3,ooo,ooo 

~ 7J * !f--.A~ llj -%- 3,066,400 3,050, 000 - 049,200 

~ 7J n.J p~ EJ= 3, 3{0 ,ooo 3,264,000 '' 120,000 

l.f!. zL 
__._ 

Q.j 293,600 
'- T 213,600 70,800 

(!) :4·;;;11~:-J:~: oJ£f-n.J: Rs.7.5 = S 1.00 

@ 7-jj AJ:ojj .£. -q}~ A_.f'\j tlj-% ; %~ 1 21::..%~ , -,')-.Aj llj 1 ;~7~ tlj , Oj %-f':­
HUl.ler£~J7j{:- Rs.8.20/t ( tl:j~ +) :disk sheller.S:.~J7] 

\J) 

(4) 
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