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., .. 
. ,v _, r, oqt+lJlgre:l (s-3 )rJ*Irs-l-r ( e8 -3 cKar o .^) /g-;*^rr 

,r--at-,!r d uu+r ..lsjr_Bi_: c.,Ht+dr u. sjLlr 3;*rr ui

lr .:J,^-ll H a+tr Z2-!7 cx CJlJij ,jl AjjU u,-lJ,ii pr:.1....:r.

.g.t . *lluiuLc.j *t *r* ++rrr- ri)t c. .'t,=Jl rilc;l_,d f+<+"! c,r,:i r_al_nt .r k+ r_t,,lt !.ijil lll & ,siklr ,'JUU i1__1, 6yj,t #X 6tlJl 16r ,-., (rs

lli <-y cJ -*i -i_r., gJjl ( 41^rXl

3 70-60 ":;r-i J._:Ai.Jt a*l fur...Jl
rFr etS lit t-i f- 80_50 ajJJt

! .ij.l 1+II(8_4) cJs.J

]. J-i & _ri )J_F _L t-l
ttss asl-ns r=lrJl Lirl ..'1-
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: ..rt+Lfl +;t-t'r4Y.'ot-L-Ji:lt 4Jl-qre t r+ rZ * rl:lr .J.:lt +;r Y ;l "-.1;i. 
cu-lJl .,J. e-l-r

. . 't-,iit ..Lttl-,lt +U-,lr g;-,;s'-'r++ aS-Fll 1+it.Jl ctc,JljJl ol[= ..t'. . %8 r.1. +;l., Y ;i..il al^ull r-lJ+llJ
{$: 

. ti*+-l j'30-12 tf-,;l "& 
tltJ-'ll 7st j-l-r. "& 

i.clJjJl ,JL- # . FJq 4JJl-"3^llJ -o;rr:i^*^Jl -UJJI
j;.ll l^i r_r f-,14-6

't;!t 6f+ pSi-l ttll*Jl i.l-t-i 
'.ail^ll 

tsJiill crl:lti-.l! 1t..,:! .-,+:: Ll-lYl

' O ''=Jl eJL \5J ^lL ,,s \slc. ot t^: y3: f:Jl !lq3 i iJYl di^.ar a.S '-Lll

( sugar beet planter ) r;-F.tt r++ll is-.,1i

rp;6-Jl ,+.i+tt i-c.lt.; ( A-s )r.:glt

,+i,tt 1o;r3 qp qriut crl;pi ( a-e 1 .lu:t

riffi;11
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"{,1ffi8ffi1:::

:*'.:"i -r',]r.,dil. r-r:=l ,j ,-p*,-* o-fl gJLJt J+jJl '*stt r,Uo, *,,T.,ilJJ.ilo;*lfri,li: ';li,i:':ll .-.: \r J J ' TV

*: # :o' .:jj*i .5 ,-t tuo 6i+e 
"rL 

.h;rr", ;LT-d;;,fiild:Jl+ ilVt o:a r3;i 4S, _.r-,+lt Lti-,' OL.. I tLll,r ;J.lJlS; ;;il;ji;ffi ;

,"/

.( 8-6) disiltJ l,,-aJ* t-S rU..rr

t--' ('--._

(S-SdliJt{ 4r.i:3n ) Uutr rtjqyt @r ')\
-r l') .) '

;.-' -' \

):\)

)'.\_!"),
.t' I
L,/

ntl

\ _ lrjy-
4.tiL-a 4l+- _

y_ra -5

O.U-1 iJac -5
-. .-*zl

, KJCI -1* --/
lriill ,yS -q

------. i--l

__et+4|-*_to q/i C)-,-9

t';:sll ds,ill,.,r-t*lj 1{1+),* ;-:L^r rr:,r^uF,,x:
alrr-" j5r,f f (l"or'6-l !!UI& 6jrs: otcrlrlr

-a+ir. Cr Jrrsi

-.1.clJjjl 
,*Lc,

iJ+'Jl LJ)till $c .rt ;.r:l:Jl -oJJJl 
c/ !tri1l ,r-,, Le-_,r,; .,rjll JJ\jtt,:.&S GF: fuyf 1 l_:Lr.o ) ftgoasJ*ll LEil 'ixi" 4*'rr cr)-c dL",i-l+ lrtlll ,-t-lc,l-;3r rrc. *gj ds4 . 4JIi .E a.,*,,J

i

ltl-)Jt sr cQ-xYl rr.r t{ il;i:, lt 1..,.r, ,.=i;ll a5}ll crlrl,.i_;l

{gE*{ ,4) yU'x+r+1,.-:*t 2,,

tU,!: iS ,-i-ll elj+)'l d=il : i.lyt Lttt
6:lilt ry3JJ O_FJI d$

rt_.!l qll

(,+''-.'

f"
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\r .,,illJ ,3;Jl .:Yi

L--f-rtt SUtLll i!..11 t^hr , ( 9-2 ) ds-ll gJ5!l 1!ltr ir.*(9-1 ) rjs*tt

g$_)"ll rJLl! ,rLa.*ll J3i fui I l;pi

qrlgJi^lt .rLr.Jl dJ$,a (i' ,_--,
*-./i^-.-- - ' -.r'-

( 9-2.t1),-\s,i,-ll o+'--,s
J,*Jl

L *r .!4 I'i ^'i !'-:*eb!frz*_s.t-jtll *=-=*=-* 
(S-Z ls-:..ff ; Gltilt fl rr ^,Jl l;U,'ro

( +** oJ+ r-e-' ) -)l3r-Jl cr€JF-sJl(:?

.14]r-utr[l!. ]r-4tif ; F..;'tlr

=4fdc!1 *: !}-i -lls t/i.rr,L-ll .rL^.-Jl cir,i .o ;!-rh or+s (9-2) ds-Llt ;"u:r-*rr'r:

!!-il,I{.,..-rj jt 
^..,11 g}:s,-,r:i'i,



d.tyte:g-
JsiJ sJl tl u+ r... t r**,:t 6Ji_!-l di.4-: riJ ot_rtgfJl e_*.+ i .r1.. . rt !+ e_g: irti;_?

'=vJt riA lrjr ir drrijr rryrr er-u a.,lji. d *, r, rj{r'r.r:* -r,;ffir ,r*i

il;t tilYl ,5'r-+jgs-liy1 uJs,;. j-dr rr.rL+:.sJt .rt*.*-Jr ,r:..:....:cr;J-,.Jr l_.,;rhrt_r,r.. r,, -,r=.rp t*;.f 
fiur :i-:::rr-'*, r,rur c_r.rh+I L; r_iy-r i_glr3 !u,#,i,JdlJi ic-',- -*; ( ct.,lq,l qre ) .Jr$ 3l rJ ....:r; ci.Jlri .orl;l 

_rb ;ffi;;il;
'-dr1., LL,,..,I Jtisill 

:tL*i/'L+^lto 
ir:.a-tt c,yyt .?. ( C-_x Jj. 2500 dl-!r.ll q_e ,u.rUf );-a:il;i

dJt:' ll lb ,"x diS_,p J&..,1 t'llayjlg cf_ldl clLi r+.lu(9-z dfill ) :

4

pl rr(

c/Ylss al)u dti..i.lr .F*rr ;-lr''-r;'ryr t* .r.*s.Jr oj,i.^rr er.rr LiJU gr r+

@t g,ei.r.rrrl 1,<.o;1c-t-garp.ri.1l,*{legq3jI1)-.te" -;
!E{M position cbntrot dl

'i''" 4e A ( a{r'r / 6**': +se r iffin*!ffi,.f$b!r!r*, -y
1r+.uT"tr[j;l^c.[gAtF)iE iCffi4f

i r +'" dl cJ-r+ u' l* ) is.rt us .rtr*,,rr i:*.s $Jrldt ;o:itt 
,rJc 5 r .*. r' o*t;Ilqtsr; dr a

_tslJ4,ll .tl r.,,Jl .J+L ll i.it ". ,+,tE A;L Cp ilX dfiiitll ctrJll u.r+s fuytl q.L.,ll L]Lru _5

( -*^ tZ iF*ls )
oulr* Jr*rr 

't ry*lgo **:.5g M**-{gr:}ir!r+ c# +, *ililr2
j- L2 dtli'"ill .rclrlil &: ( rs 25">i) rL ,r1 ,. q.s c-jd,,il, 

^E--Q
_ ___:.__ 

(.tjiJl ..rJc.;, ..,Jf -','fu6_s:@ ,Mb_
(f70)r=-'

e+-lsJ ) cL--utt *,r: 
*- 

thFt_*J_!?l / o_r;r 1500 L.p,,,_t i.+-1.,*Jl c!*i,Lj t( e:-r:t J.i U+ ),.*tl' .lL r-r J,^Jt 1e
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JLi-i.Jt te .'f ,; *=lr= r*1 .-s: cJLL

' i +liL''^ tl

e-F J]^ t20o=s100x1.2 -J dEJr cj:r x dii-ilr d.J'J = 4lJ+xl ,l- *'-" r
e-r -y 1200 cKl e,StS= ZS- 4A - \i.,l...Jt rL Jl +rS _E

2500X 15 = c-r.lb:l*-Jl a.r^S

c;r / rs 31;25 = 1200
'.:ii:-

..i..

4{rJ!^tt 4J.Slt 
"J- !t-1l;lt rL3 .!l ,l _,,:Si L Jt^ll d,;^SJl G.,tS ljl

,-t-Jt* /;s.r 4Jyl !+L:jl
a-clJL,.:lrrfl rrc i-i ,.- ,Ji ,JVi g. 41=tJl +:+fsJ a"_* f+Jf ,;
t"t2 diti.ill ,-=_*lll '4rt;t,S S"il=tJl L* .J-i, i.-i,

L1-,/ tJr 19.2 = 2500

t ul re:* X clL;..i,ll L.r"!l - 4.UU pl3:Jl r-:c
25-o

.* L- I ( -J

-rl ,J-Si-ll ,UiYt ,,t' dJ+i r-;ll ,:r.rr..,-rl O_6J c,lJ,! $i cjLia O .l lii-ll os c6l r,c -*r,,'fflFtill 0. Oy 6rJX t*,.1J1, 4jJlJ t^ilJ :.$$- CF y ir* ,, ,rr, i..,-tJl Ae! t.*ill{ i_l_iJ .#li-ll
cJt'-l ) d'qFJl *)!"Jl-e i.lYl 2 L-)l^., ili,l :if'il djrr: .r:lr ciii;l|-l {sLJl+ ;Jl.$-,yl (rrjr"c ijl^*li-70 #il| '''-'Jl ,-rAr oilarr *;lr cp -,Frl+J.J dE]t + r.., dthl c.,6r jri: ( q*r i;r .,-ri

.gJ;ill c"-rll ...1. oh BCI
';.*L / rr-P13.4 =7oF/o X 19.2 =4-Ut+ &II ,,ij=ll 4-r..^ll ,_.1_e,S.)t i dtiJl # dlhl

i
I
t

,
I
,

i
I
I

-t
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drusJJl 6'r-,tJ'll 6r'"^ll +iJY"!$"iclso,qgJr-,(crur,js,r crlili),rrg*:r..rr 
ehii-,jsc.4!t{r Jl ' ;l:'11 ;r .rul'^tr ou eL-pj u {y3 .rrrd,,:,;m:,&] 

4+L,Jr Jr {.r.:y\,Ji
,q 

** e'r-11':' n 4t-ll "i, *+ii i ..y-r (g-s +sir ) qru- ctru qr-rs llJ-rrr '*irL'll :l*^-Jl atl *,ryt 'i -!r .51 -r!-,s q+ ;rr *.rr.--Jr orA 4o -o

/.'lir.] .l-*--. ,,+I tl-rl e erJl .&t:glL:Jry - e=__:-__

;^, ; ;: ::,,s!:*:x: 
{*n-o|,l ):rl:j -o**}_:idr y tyaz

iJtJJt ?3L:u,:tj ;t.lr.rLe_ i;iU (g+ ) ,}(.ilf drj..i &)L. ori;r-..i.(s-s) ls,.rr

rgl;iJtCtdq 6-,^.,,. ( S-S ) cls,j,I

I
I

..t l.'

r-tjs, .!

ffi
&,Ext.elJfr r;--ri , ,rt .&
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t
l: dlll cll.sa

.l

,-r" +-ll .s-Fi clhl clErYl orA ,,.=ilS..-r +Y : k*- cltarYl J.i: .t3ti ,r-Ic, *_Uyll a!*-l- Jl J- oEii

.!Sl-l r'r'"'ill, i.=-its^ll .1 rl-*ll .:!Lc k"ol to:; -"J':i d)i d,.-.'-ll +:rl-,r_ll olLJl

: dJJl ,-llu!

"l:3 ( o-e,"r {rLrlti. ) elrdlr ry1 r{gs{,}ry!_!I gi!+t #-=--- i"JGrr ,+r + .,

: ;:t+j cr ar,r:l:*re , "Ur Lpr^ +"r +s tll &!e:iP_dl&_l tCjrtrJ*_ (J^} 
O ny,,

.3_il1 crl:,- 6^ ;:^-,!l fuf-:l 1t*(r:

(9-7 ) ds-,tt *,it s ,.ii^" IlLLl&Yl drtijte rhii-l{r.5-.;n]t ot$c f !:S'Yl ciYt-ll #
t

ii-1r( 9-7)d$,Il -rr1 ;{r,.;r.'$ tt :rrtl ri'9u

gLil.+] 
-.1-l:+ r.lo q.:ls OF eJl-, t-r-)J^lt d.^-s-ll crtX5 -l-l\ crl$ J..,9 alii,.^ cr\:Luil ,jJ,s Jill CS*iJ

,,r r;i dr.-s-, c,.^- ..r ors "Erffi*"L l#".[8fl:rmi]:i

C). \\.,
oti;tJl 3l

c

r:li
;r

!a

t : j-- -:.- .I : | --a'l i:lii ',i, I li ii
.'-, ,.'; I |'...,...';,rr r r I i.', IniniAi'AIAiA
i\$4\/F/i\
iiii i

vE -b ti. ir a.jU ar.t-i ,if,, l.t r"r. n.;rU

,/..if'- tjr o. ii:to ( 9-9) Cisf,:t u.t-l .it.. e.1lr 0. iI:tr ( 9-8 ) cJs.nll
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' \. :---:. .

(9-10 ) ds-tr (.-t, cu+ 6 ..,.\,Jt .J*J aI -,

( e-11 ) €l_L*b:Flj_rg_+r4
/

-(i#YWpr ,*-t^ Y \fltr, soP
( opr+ crti; i511 d+r 6>t" (9-11 ) ,sar .i.h+, d+J g)t, tr_r, ) rJsarr

.*L^-11 LLI ( L s.rz ) cls.lr

l,tllJJ-{l rej.Jl cyt ( 9-13 ) clS.*ff
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.:
= 

I 1 :t/ lr-t \ .- '-'.:: .'',.,.':, i'its^ll til+^ - ,l= .';.,''' -.,..:--

il r:Lru.ll, jla:!t3 ui,il-f,-ll ,rJc. ,t.' ;tt q_l_l 
-ll 

c!I^,-ll .-* t-l_,,-Jt .iuyl 4-rrLL Jina:
, ., ++;.1- .+l:il lelJjtlJ 4Jrelf i-].,. crl-;rri3 (.,...a .,jt6i,Vl 6:Uff A %ZO 9 ,,1; n,- _;l>:)l J$jJ r,JJ^irllJ

dis-i'(.Jlc t$. a-Jx. dtS-1 (Jlc. L-JI+(]I crl++^ll Ji",l*].',.r'. i-,t.,Yi u:llt*ilf s. qjt4sll A-aifs^ll _rl.:_l
.Ji-ljq J.Ft.,- i!^ ,rl" 3i ot Li,* ri 

"L:t-^
diL ,Js''"J r+"ll -:-i-+ .l o+ll -l q-r+lt .u+ ot:,-.!l t-r^ clJ*1;,J c;1c;p clril. ( spray-ers ) crt;;Jl 

1l-ert
/ crl_2eil-, )oyj_r:i;^:.J Olji r-ru $ al3c.Cl )S i  -{S_,lt or;!t dJ,_. ri ,,,r-:-- ;i\

,1i|u.it-t:ull #Li*,J1 ou.;"t!

( Reciprocating Pumps ) q::-pll .,..*^r, ,,

Fa_:Lrgr_:-,' cx, +-,r=l.r'o:=; u,.:i{t$jf*:qJJl C'Jlt ",,lSYl +$r 4i*e-ll

(f O-f Us"ltll * oif, ( flsgn ) ,.t*6^ otj aguj ii.-a^ (i.':. 
,

n::-lq
.::_....:

gf-

asfi

i++S- ij..:. (1G1 ) rJs*tt
I:li{i+t qic$

(10-2) dS"i,ll . g,ill u," ;51 g*!$l url3.r ierll L:-.'.ll

1f1plpi:!:.|rt$r,p l u nge r-r-,!SiL q.,5Y1 ( p l u n ge r )gqs crri q:r; 4i.-b- -(ii, r-
. ful J.-Yl eJL.. dr",ll sc a-r. e_1; e-Fj ,-*lrSll L-i# 4jl;t-Yl d-h cl p+

CJ

--zJ a\-
\

.V
f \,

",b/zlu-'-\7
U

--\-

cxlr( 6l! i..i,,ir-. ( f O-Z) .ts^Llt

q3"L$trli 1r g'It *+II



ol-tc.l l-(&r t-: .,i eE c+3 ( i+.:rjr *:r r.. Jl c;J:c. :=i ,r:,: t'lt_l ) l:l;r.,ll sLi;;t ,j ,JS^ dltiA
yJl lJ*i .,l d+s cll tr:+i l+l+.r" ol-P &* g--, J,.j.". +)..-: & 4.IlitJI: -r3^,- , iJr,,.ojdrir. t.''"Jllo-d rr., ol.xll -tli.ijr , ,r...r L:,: ql, oJE-, erj4Jr.ii;c qr! r.:^ o+ cJ..u &t-,tt eJ+dtytt "J. 6.., oL.;. 4-Z o^ u;S .6-1 6rrl, (;-;. dr JKI 31,,..r.,,1 

gllg . cl.L-,tt

- 
( gear pumps ) tp,;t] oti;-:rr Q

-.-i-

c.,t++Ill-l9k5rpl:{*-qi+J: ( 10-3 ) ds*rr d txLr,;y.o,*,

o)2>

u -rl-L- --r---(-J
-'. t,'l's'/-'

1

I
1

j

.-.,
-' -l--

-. --r"

4l-_r. ai.:. ( 1O-3 ) dS*ilf

( Roller impeller pump ) qlotr grr.. rl(\)
- 'u)-'

6-rs 1i'9,rgyl51 rr. !p}.fl>i .J'+I:t+ gA _.rt;r cr-F ip 6_rLo
'-*--:*_*--=.*':** 

+-__

( 10-4 ).t-,rl ,Js"ilt+ e:if5 kl gS-,;.Xl rs_.2=.lt , ,j..J grll .-ro,:t

C;--s-J /
\s= ) ('- --/

q!.+- ii*:. ( fO-+ ) cls*lr
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-o':e r+JJ J Jelll "Jr +;+ 6G-* ,ri.i..,.i 6J:n -jl djhJlJ a*:L*+jl dL

Comperssion sprayer

-oJ*iJl ol:.t*ll 
,rs

\+ 3tjll

11j€J ( 10.5) rJs*tr ; F e4, tl,A; u,. Lrrsj 4-i-:^lt

**drjJlt.J+J t<.,,-, rr+-rl i

:

a

;.r*:*rr ii.ilr orj iu,{-Hrr*i}Jt ( 1o_s ) rJs-,I
I

+*diJi!s:**'e!' *T rJ" ft_c* tLi*ljaryr r ere +i..:. _r 
-ele:ttr5_1t{t ;;:";;

T{; t ro-fl."-:---: t;;ffi*.,J. c-)., &-r, -,:*rr ,rsi &tr is>
ia, e r-e,6Jr L: ; !qerh**;__;.rJ!Lts*; *r ;; ;, .,a.,q.!* JiGui=r rffi ,rJro on 4:,*r E_rr_.F,i-!r,.unr,+ or-nrr

'l$l ;lE .: +l .*'.,r$i + rC;11 i" Lr,. uL;;i:=r.rr &-* a* ]_J,*rqlrlJ! crqlt +g +rf_ frp +*lo ** r.".1r,,

n - ' L' i sll arJ, k-.Lr U,J
t*,^-r.SrJl r+._-

.slJ CJ -a
.tr-nJl-;,! -1rrl I _r

?.'ri<-r -'r''aJ,J--r
Jt_tf lfj td -.

-: ;J^-iill +_:'-:^tt oll +r,:l_94J1 /gJdll i.^i>:f_Z
/'- .-/\ __V\

[:i;
Ij
tltl
3itit:ii

fiiI

[]
Ei

Ii
r,l
Ii
Firt
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.'r\Ji'
trlf ,

l.rlt I

t*r;+*

iL-ii. ii"a. oti ritJA Ly ( 10-6 ) ds.iit

. Lid! o+14#"rlJl st>Jl

,sr ..i li.-!l u,,L-ill d,. .drtri-lt 
"{r_E:11c_4{t(b 

tu1.J.-,1 e "Jr_Jla{lJI!: g -/
-U.^-a tJ-!E "J, +Fj rr1_:i4-4$ +. j{1' s

cL+ t^rio rl3aJt Lt e€e-Fr ol &_*"_aJti.,gr@atff+r"l
;;a;i .,ll dJs-ll er! !=:i "J' #3,i.; t+l 6JS , i, ', cE^i 

"J,. 
lb!1lletr-r.. Zrtrsfg;lEtr

ast:l.s qr JLJI ,.,..,- g,tl q1n.}$,1!l11.,f:, !i#] #!itl ei^^- or=plr ;;;." ;S 
'rr ,-i-'11

i.i,-b^ll &-t-lg .l$-^lt, 4.i-*11 e,-H ,g\!,\<J L-1..' J!-olJ+ll_ dJi"l ,JJil i--til.2e-\p,S6-3 4r +.$,s

Ji,..,4ll.hi..hll &li /$J#lt ,*r,..FJt -g

aS,"^ O:Sj cg-r-Yl o4 u+r d &tJl q i-t-,ly "\+u *qlt'*$ t^" 4e_1Ji &-i Jl d^Ul .jls 6$
ai..-z,.rr r I ri,.-o, ryt-,: ei 4*fq111!il!Aol1t!1|i{:5teiic,,|1{!1*t*l-J (- v

+itl. u^ drrill :l:u Lrc-:.Urf= + dft.ill-, -,;l+,].Y,L or+jlt .* di^,i-ir ( i.0-7 ) tjs^*tt i lx
,i*; j+: +l .s>l Jl

:crr}dtg)-
d-J-Jl qg"1,i,,r.o,.,.r,- g!*irIl Ct_y cd-:l*!*,-*_e-r::-U:=_'-.5_iJ4_I4.J eg1l'-^.li.i..1*ll orA 13-,13

cJ-l=r i--G ersli J. fr ol Cl E1l1i 
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