
o V u * . J c ̂ l i i i j S J J I I SJJ J SJI ^ j i l l J ^ T i l O U t L i J I U ^ 

.ALJUJl Jai-JVLll JoU-Uj Sj i-SJI ^ Jj ^--U 

= C J ^ J J J l Cj-JJ' ^ i l j - i JijLr." J S J J J 

-C^ jU i I ^ I j j J I J J J J I / U J A N 

'LT j Ul LUJJJ I J J J J I J i j j s T 

i ( S w i n g - a r m r a i n g u m ) T ^ j L i l I J f r I j J J I J J (JJJJ I J j i j J 

JrvUjJl J l j J I J l U i j J J AJJLOJ AJLJUJ O 1 U 1 U i J l J J IJJJI I j j J j K J-Jj 

JJOJJJ CJVJLU J j t j i KJIJJ J U O J U J U J JKJIJJ J J J J J j J ' ( ^ - I JSL i ) 

J U J Jkl Jjo-Cil JJC ^UU ,-Ij-V t JLULII JSL i Q1O i rt J i j J j U u l j J J - I J l KJJJVJ 

J i j J CjijJI (Jjjij J j ifrUI JUyJ C J U , JJUUVI J l JjJVji I J^lJJJI J i j KJ frUI 

J U U J J J J w I j jJ I ^JJ=L JJLJJ - L A ^ ' J j j j i IJJJOWJJ U I J J J I... IIHJ l L J U ^ I J J J I 

frUI J U U J (JjOjJ)Ij ^ I j j J I J j J J 'JljJJJ O J 6 T J l j V I S j i J U J J ftUI 

OJJJI J I J S J JJC WjJjJ .^JJVI KJULO. AJKJJJ J j l JUjJ) JVi i-* U - J t /KjJwi 

JC1WWJJ L U . J u J i J i J i KUIOJJI K J J U I KSJOJI KUOIIJJIIJ UJLjJiI O U i J I 

J S U J J - J J J I ^LLII S jJUja CjIjJjvi J l frUI JU j CIJ ' ft" J c UUil JUuJJI 

CJSUJ J j j v j i l JUJJJ I U j l J J j L L J J J j l J J j i J l j j J I KCj-UJ JUUJJI 

.SjovlJ S J J J J J S J J JJLAJ O j I T JKJ J i L i J I JJJLUUJJ I J U U J J J j l i JLSJJVI 

KJCIJOJVJI O L i L i J l J S J J I KJJ IS S J j J J j L L J J CJjjJ J l J j l J i l J i J S U J 

KJLoJI oJji J j J U J J U J jS l JJJJKJ JIJJVJI I Ilfii S j t j J J UJJV ( J j j J J i l l j 

J jLwtJ l J - O J U J J C J ! . ' V - I JSL i ) U L v JUJJJ J j i U J I J JLfjvJI JJJVJJ 

I i jUj i jJ J l (JjJJvl S J J SJJJS KCJJJJJ JJJJ ' J I J J J J I KJj I j KJIJJ J J (JjCl Lflll 

U j U i i f- Lnfl Il o l JJowOJ UJJIIJ ol iiitll O UISJI J o s Lii IU i Tj '* L U J Ijjbj 

JjJaJj J^LLiJ! SjJowO J l S J C U A ^JASJZ Uj lJ i t i r KJUJ JVO KJSLSJI J - ' " " 

J i j J J J J J J j J J J J frUI J U J J i j S j i J U L j JfrLiI JUtoo J j i J U j J (JJJSUJI J^ IJjJI 

J c UlSlll J U WJSJ ALIjJI J - U J J j ^ J J V J I J i x j -SJJJS K C J - J J J I 

J u J I J j i J j J J S L J -CUI J L J J H I (JWSLJI J j j j J t (JJOJLU (JjjJIJ ^ J L Jjaw* 

Ljiirtll AjLLi OUUULII O l j j J v * J - U l J j j .(Jjjsvl SJJ (JjJI AjIjjJ IUJ-O J J J J C 

L J U JVJOWUUI J1LloiJlj . U j i k o U j t j U U j C t l k s tfl CiJJ WjS-. Jtf J - J 

.KOVJj T V * KJj I j J U J U 

VV 



U L J . ! U.?.- Jx. Jx-Uij J^ LlUJ I iLLp U t J j J l J -U l J e j - U l Jl SJJV l 

^ tSJj .(J-UaJLl J U U l j ^ J S J J * L J U JSt-JU ^ e - J J l JSU. AlSjj ,frUI 

UjaLL AJLjJU LLa-I J ^ U H J joJ I J - U j e J i L U * J j J j j J J x J ^ 

J UUJLlI JS-BJ J U (Jjl Jx-J i J u J I J i j I J l j J I Jj--OJLlI SjiJ ^Uua. JAOJ 

.OjXII J J J S I UJlUJI SjiJI CJLS IJl LUve--O S J U I J J i j I I J l jJ j I U j -

VA 



JjUL f AJSJJ JjjakJUlI J l j J 1 J J JiVjJI J j J JJUO JjJaj. Aj JT y H IjJk 

AJJJ ( A - I ) JjJu 'AJJIJJII SJJXWJI WtUiJL J- - I j AlLuaJ -J AWAJLU AJLJLJ 

AUjil ^wLJll JjJLlI S-JJl J-O AiSLL Jx JL-QCkj J U CJUJ Jxli AJJJJI J J J 



AJa-IjM SSt JL t i j J I SJJJJ i LfL* KJOJJS SJti KJLji I KAJJJ Jj) J I J L i J j l 

JLL LxS .Jji-UO ( J J j j J J j j J - O JJLL J-O JJJJIJL J I J I L J J j j J J L a - K J J 

JSJXJJI .JA-JjlJI Kio-C. K C j - J JLSJLJJI JjLsL J-O J L i J I J l j j J K C j - J JI-S--LJJI 

I jJ O j I j J i J C-IjoJ ^gjl KJJLII OLj-J-JjJI CJU J J J I O-Blj-O Jkl JJLJ- I L-Ojl 

JLJOJ L j j J i i .SJJ-=J.! KSVLJ-I J KSJOJ! J^SVOJ WaSJJ Jj--VU J l^ Il J j j 

KSjoJJ JJOJI PJaJL AjJo-OJ .JJoJ I ^ J I J l JLvJ I KJIJIJ J ! J L i J I 



oi^e cr^ ^ J A J I ^ JjJlI J -Jj lJ! J j J j J J OJ CVUJIJI U* 

J CJUJJJI ^ j a k j
 ' J J K J . J J J J J V * , J .III JLMJJJ (J J JJJ I Jo JiLVI VJUJI 

J ! ^ IAJJ 1 CJ j j ^ D I ^ J -CAj j l
 ^ J * * CJ-JJUJ CjaSUII AljJVI 

^ J J J S J J J . A J J J J JjaJ.! J=LVI PJJJI J l J J J 1 J J J . A J U J J J U J X U J J J I 

Ja jJ CAJJI ICJJJJ 'ISJ=*. iLta I JSUJ S CJJjJl JjSjj AjjJvJ KIJJJJJ! oLUl CJJJSJUJ 

-VtJSlS ^IJJSI J J JkJS J j - J j Jt U l l i K J I U j ^ J l -LMI U l i J I j AUVI J l 

-LUVI J SJJJS K C J - J O LCVJV I CjySajj JJVIJ bLUl J U JJSVJJ (C J J ^J 

.J^Vl 

i ( G e n e r a l - F e a t u r e s ) 'JUUJI J J U L J - U J I 

^ULJJSVJ^ UVJJ-G K--UftULo UUJLVJ -JtIj OUjAJ Ul JjjjJI JjtIjwA J j j j 

U V J J J J KjuoiljjII J IJJ IJUI I o l J O U j i J U .(N^ - l JSLlj) KJJVLV WJUJJLJI 

I T-LjjJL JjLjJ V j KJJXJLJJJ PljxJl JljJjLt Jjt." i IlJ J i U J L j S j U IJUJ r VSK-J 

OUj iJ I JSJj IKJJVLVJI OUJJVIL KJJLU IJJJSJJSI U j S KiUyj LUc U U US 

J J U I L J ' JAJJLU JJC J-UBI SJJ Mfjtvj J iU I U i J l CIJ" itn 11 "iS Aj Ajftlt Il 

JJ l UJLAJJJ .KjjUuaJI Jj l r t I - I i J l U U J U U J S J J J U J A J i UBV I I l 

KiJLU Vjiiilill JJLiJI JLJSVI Ji JjSI KJJJJ J O K J J A I r. I-. J U i J l U j l OUj iJ l 

U J I C J S J J J J V KJSJ l KJJU J U I J J U J J j CJJSJ OJJ .CjUjiJl J j J=LVl J j J L 

JLJOU-J U j l c J l IAJUJII- I WJO-J ^ jJ I JJaJjJI J J I j S l U JUJJI I J J S J V 

O l J WjUji J l IxU JS CUSVJ OJO- Jj-JalwvII J J Aitl-L o J j J V J j J I J J J J 

r J I J J I J .SJJJC CJIJJ KJJWUUJ1I KAjiJI J lU j rU i j WillrtjIj U J AflL-Lo AIWVJVV 

CJJUUII J UJjvlI Aj j l j ^ j ' J J J J - ^ 0 * J l ^ 0 L U CJUJJVJJ KjlajjJI JUviVl 

Jj u A J U AJUOJJ .U^A - l J SU ) AJVJJ TV J M O CJJJ J j l Jj,! J i ^ I J I 

Ljxtm CJJSJ U J I C J I CJJLJ J j i J y l J U U J lc AJJ IJ I J J J U J I C UJiJI A iL -J 

UJJJJ J J j JV AUOJUU UJJvlI AJjlj CJjSj J l CjUirjL L i lS J j l i l JjiUviJI 

I J i i j .AUII J j j J AILliI J c CljjJI JKjlj J J JwLlUj CJJJVII JjLiJjI J J CJJJL 

J J PUI Wjii ITjavj J l Wjaj KJJU J j U u l JOJUJO Jfc JAJU J J J I J i I j J JV 

J J J UJJJJ J i j l J I J LjlJJUUl ( J JV .OLtjiaLJLjtLl AJI J * LvlUL J L i J I K J J 

JA=Jl JKC Ojftirt1Ill AJVJJJ J J J U O V I OjJsv J S J J J . J L i j J J UJiJI CfJj J x 

J J LJJjLiVI AJJU=VJ WJJJIIVI JLLvit Jj KULi i l OljU-JI J l .VJJJLVI A J L J J 



J AJJLJ U A V J ^ U J (CjUw. J J I J J I U l j - * J 6 JLJJAJI JuJkj .J=VlJI 

JJJLJJ P LL l J L J UIJVUUI JJC JXLUJ UJJVII J l ( C j J I ^ J U J I WUJ=UJI 

. ( ^ - i J S U ) TrjUJI WJjLJI J WJIJVJUVI 

I (Safety) J U V I O l i c U U d 

I J Ullx- JOJJW. J X J aJwi U-V SJJJOWV J S U J J J j l VJ I J I ^SLU 

I Jw U J L J L J j j U J U J LJIJUO JLwLl I 

( c l JLvc J J j l J JA J i i i u." J j i Qj -V-Iil I ASjUJi OLUJW S J j - N 

^ Aji JJJKJ 

WL=WJ LvL i J j j J I Uj-O JJJLJWJ P LLJ1 AiLvwO J J jJw i ( J J j j v l JLJC Y 

IJIJUJ .IJI S j l J JJVIJ J J J J J (CJ=WJ ( J I AJLLLIL OJLJJWLII PljJvI 

LUUJWII-VUSJLU1 OUjJ l I I 

Kiijjv-ViJxUiAfJj' W 
OJjUt JJJIJ (^) 

Ji J - V J ' ^ - 1 



J lo ,L4Uruy JV IjJU J U U l l I PLLM JLJJI ^ J c I J J J V ^ULJI - T 

o L U o l ! - . i . . I j J i j O jUj U j - J ASJUI JOSB... ^ J U X I J j l J jJ I J J J L U j J l 

. ( J J I /UJ - UIJJUAII J e AJUVJUI J U I ) I J A J U 

WM U j - J l J J J L i l JLJJI J e JL1GJVI l 

.AULjeSJI AiLLJI J a J U Jl ^ J k j I Aj i f cU ^ U I J ^ J I A ^ ^ ^ Q 

J e f ^ b JJJIJ-CJIJ J 2-UwJl JS J l JSuJIj JUJUJI J U ^jjajUJI I 

.^LsUu U w J - . ---.UVl 

i ( C a r e a n d m a i n t e n a n c e ) O j i t j I J t j j C j L U J l 

AUVUJ JJA-U ^ f J j S J AUJJJI J j l U l j - " J j U i AS jU l I PIJSVVI J J J 

J L H J I J j e JJLu J J J J j IjUjJo OjJ l ' LJU AJJ -OJJ .LJJULII J -O UJU-O 

J J A j J OJV- J J l J J U J ^ - U J . J J J J j j .UL-O AEV SJU ^ L U J VJ A - V t L 

(C"! J f t S V J O-JC J jJ j iu J w - U v i J I JJIJJSWJ Ajvjlj OIJSJJI J C JJJWJ 

. J j i l V i t i J J S U U 

i ( T r o u b l e S h o o t i n g ) JJUJI J J J A J 

I c r J f c J J l J i l j i W J J j U J J I ALJUVJJI JSLWJI 

JJSJ S j U AJOJ (AJjf-U ULJUJJ W J j l n i A o AJIIJJVII J J ̂ JJ-UI JUJJI - N 

.AJIJJO-IVI Jl U j i J I J SJJVWOJVJ I-Ijavl J l WJjljU JJSVJ -VV-Vl 

J j j U J l JrUoJ A J J J ' J U I J U c JJJj-" J l ^JJOJ JIJJJJI J J A J - ^ 

Y ^ j i J l AJJI Jvfsv J*! ACJJ-JI ^VJSJ 

J i I U j I JUUJ 1LJS JJOJL V ^ j l l l l JJIJJJI J C ASJOJI JWU T 

^U JviiLvvuJI L i IJTi J l J l WJIJUJ AiIJLIIIV I J AUJJVLI J j o - J l j - J l J J ^JUI 

.Pfj jJJ JUSVJJI ^ J S WjLTi AU-JJ Jt .UlS 

OUJJJIJ JJLJU J J J I J J J J ^o j v i j i BjhVi WVOJ ^gCIJjl O - J ! AjLfJ J U 

UlUlI PIJSVVI J l J u i I I U ALJJJ-O OJUJU J U t j iA-UJ l ASj-JJI 

.AwvLJI 

Ar 



i ( D r i v e M e c h a n i s m s ) J i aJ l C j L J i o - f 

J J J ^ ^ J ULLJL SJLWJI J J I - U ^ ^ J J 3 ̂ U i , ^ U J ^ 

L U c J jLJJ I U - AJl Vl , J l j U ^UJoJI .J l jV I JJJW, AJU U IJ J J U I J J l j U I 

. S j U U , ^ U J J I J 1 L I J j - U l J j 3 ULkJI J U U e ( C J I j . J L , J j ^ J J J L U J I 

^ !AjLi I C JLSJJUI C J I J U J I c U I JA J U J J L U j 

^LJJ J S L J I J i J I C l J ^ 

^LJJ ^ SJJJ I J i J I -

^ i ( H y d r o s t a t i c d r i V e ) c U l l ' X i S L U I J j i j J I S J j j CJIJ JJJJJI U J l 

AJ-ULa U i LU S JC J J J U U J i J J i l Jj-O-O L-* i A J j i ASjoJI o JJs J j J U j 

AJJIJ ' - l J S U ) U j J j A S j o k j J J-WwU J j V l JJJJ Vj iUUuj j . ^ J - U J 

JW-WwlI J i L J l LJVU-UJJ ^ -U IJ I JJJV I JJS C Li I JJJ AJLJJ AJJIS IOMMJ U l 

ASJO- J J j J c TUJJ j .^yjLiI JOJUUJI JVJLL J U J U J J J UJJJ AJjvoJi W j j UJL 

IftUvo frLil UiwxJI SJIJLJ J J U J I AJUOJI V jJwJ II 

J J (AJJJ ( J j J I J - J l J J LJJJJI AjUoJI J j U tLLV l U J J J C V JWUJ-I 

^ J I J - J l J l J - U J I J J j J J LUJJ AU i I I LJXJI AjUoJI J j J J U J I J l j U U I 

JUJJ . U U J I J l J l j j J l J-O AViIiitI AJUJJI J-J- JLOJUI A S - U AJJJUUJJ (AJJJ 

UJI I Il (Jjl J - J CjLvJiJt JUjjJ X̂UJJJS JJVXUUJ US I1JUJOWO UvwjI JJ C- LLI KJJJLJ 

J A U - W . ( N N - I J S U ) .JvSjvJJt J i u U U j U I j VLJoJI J l J U J J I J . 

J l PUI VT-J j J r J A 5 ^ C f - J J L J J ^ J J Y ' C J - ^ 1 Ch1 J - U J ' (JSOJLH JLI-* a 

U j i j J Ajt Jio-JVI J-O J o j J U o i I Jvw W J L o J J TVJWJJJ US J i n S l I JJJ LULO- ^ l 

U o L L U I j U , J J V J l AjL-Jl J J Ji i i -Vl l J U J J ^ J J j -C l -UJ ' J ^ U - J o ^UI 

Î  i i U - JU i I WJJJLJU JUOJVI J j = J JwoJJ J U J u ^ l l f '"-y J U l j 

. J U I U J I S j i j J l U l AjtjJo-UVI U WLjoJ JSJIJJ (JJvVt , J U x J L 

. ( W - i J S U ) JIIMI ALjo--VLI Sjj iJv-JUSjU , U J I J o ^ j J I I U VJJJUJJJ 

J J J U L I J J - J I WiJJ J L l l j AJWVUJJ AJIJJO-WJLI SJjuUo AVliiiLt AjLvxJt JWOJJJ 

J l j j U J j U j J lo 7 I l l ASj=V AUJ-V* JVSOJLII JVJJ U S .AJVI OUJJ ...Jt L J j o -

pLit WJVJJI Jx. JW^owo CJ^jxll I J U -JO-JJj . , U j t V-IJU J J L L J IUI UJV-U 

/Si 





^ 5 j ^ l ^ ^ l i ^LIiilI J J U . J i u J I J l J J ^ U l ^ U o ^ i . ^ J U I 

U iLU ' J ,Ul -,JL* J 3 U J * ^VUUUI AUUULI PLLI J J F J .^Ul 

. (NN- I JSU) JLfUI J - V i J J I J t J V I ^ J J J UJ=W t J J I ^iJL J U J I 

.Ul ^ U I UU j l JVj-Vl OJJU (-a.) 

A l 



J r J - * Ouxa^ JL i iU J L i E J I UU F I U J ^ U l I AeLp J i t , 

U c 

.Ull AU jJU PU! 

JSUL.) J . . * ' . Il J i U AjU JLJJ 

LpSJ j ,UVI J l V j i J I J a JLj R AJI UL i f I Jxv J A J JI -I jJvVI O U j . ( N X - I 

.U j J J J AJLjIoo L j U VliAj Jyvt OJJ OJOV . J J I I IUJJS J l olil J i j j U i J i V 

J o j .Ull AlfcSTij ALUI JJWJV- J j U L ^ JUJUWV O J 3 J J L j UM J A J L U J 

J i j J JfjvavJ AU--UI JJX. ^ L s v JJU-Jvo AiLUl Oj4SvVI VJA J U J ^ j J j U J I 

JLiiV L i .All (JuUw=V J f j U ^ U U AiLUl J .Ju JJI UJUJ J C IJOOJ U l l 

. J J J VLU JjJOJ - J j I J J U I JJJJVII OLlUJIj .UwUlI 

J - W j Il J x V j J Jj-O ̂ IiLo JLaJvvwuL OJJJJBJ VJ JJLVO U j VLIOJ JUJIJJ 

JUAJ Wjo=V AJjLsv C-Ul AJJJVJJ UJJ J -JjvL J ^Liil I JJJVJJJ . (NT- l JSLJJ) 

(Jjj OjiJl JLfJV. IfJ JVJJL J j l J U AJJLVO AJLJVJJ ASJ=JI ^ l j j Jo J t J J j 

.JJ-JSII 

l JJLJIl -I,-V NT-I 

^ UJJ-I ̂ JVWIJj JjJI NT-I 

AV 



iHydrodynamic d r i ye ) CLLLI ^ J - U I JUJJI SJS CJIJ JxioJI j L i f l 

SJJJU^ U U j : - IUt ^ioJ ^ U J I WjjJVI U j - U JJ , Ut JioJI J U 

.WljSj JvLLj Jl JUJjJ J J j U ^ J j LL AjL j iJ I SJJLJ J-=LL, 

I VUjJI J J J U J JIJJLJL JLUJ 

(Partial Ilow) J u J I J i uJ I 

(Fullflow) JiLlI J i j U i 

U f - ^ (^JoJI -HJ^VI LU frLLI J t J U j XUj J i j j J I J j 0 Cj=^ JwjUjJ-OJ UA IU 

J j t J iUJ I JJjx JJJ j . (M - i JSLi,) ^UJJ JSUJI U J I UJJJJ AJJUJJ 

^ j L i j JSJ 1 J UJJJJI OJJWJ .,^JJJJJI WJJJVI J l (^JA-I S J - " VJJ*-. CAej j j l 

^ C - J - J I J J L - J J VUJ J J 1 UJ-^ J V̂SUJJI JSLJ JLJJJI JJ. WjiJL L̂LI U j - O 

V J V A J 1 O A A J J U J J J - LA J J j j 1 J j U - JJJ J l i l PUI J l j jU j JtjJI J i J l ASjUI 

JJj J-SS . JJUJ 3 ^ U L - J I J i j J I JV SJJUJ S WJJLV I JV IjJoJi JJVLJOJI IUJ 

^ j L i j J LJJJUS J j i J I TwUjJI JXJ U JAJJJ J -J Jljj JJ jJLl U n j t WJJLVI 

J AJJ-LJUI CJIJjiJI J t WJiJl J t SjjiJl J l j S J j J j J I JVJJJJI J-UJJJ . J l j 

J i j l A j iJ I U j - J J t JJJJ U OJJJJ I U j AJJOJJJI SJSJ UJ JJt JUJVVI 

JOJ I JJC I JZJJI J-SJJJ UĴ JJI C-IIJI WJ=W J J WIJJJJI JJS J U J JJJJJJI 

^ AJUU JJJjl JJt J l SJJOJJJ 

JjSI WJ j LVIJ LAJJJI JJSJ ^UJJJI J j J V I J J i j J I Jj-*=*. JJUJUJI U t 

. ŵwi, J JUo. J l U L J L j j JJSJ VJ Jlj- IJVI AJjLJU JJS JUJL UO UO-O. 

Sjj-VjsVj WjL=LjJ J l JUJUI JSUJ SJJJS AUJJJ J O J J I J j t J i a J I S j L j J IJJOJJ 

J JWUWLII J S J J J .AJJOJUJI U l SJSJ J t JiIjJI JUoJI J WJIJUJJI J J J U i l 

UJOJU-JI J J J AjjUO S J j iU WiUj-. SjSL J j iwUuL (UJJJJI JUoJl U j - . 

. JU IJJ I J JLJOOJI JJVSJJ J 

Jlll J j ^ j J I I U J J J i J I JvfJv JLUUul AUiU O 0 - I J JS-J. f ^ U * 

^jo. ! SJSJ JJLL JJJ SJSJL ALLJJJJJI J-OJj Wjo. .SjSJl ^ j ^ J I I JVJJIJJI 

J L v JU j jJ I JLJJUJJ JVJJJV V j i -U -JJ . ^ j J J j J - J S j U U VJUJJJJ CJIJ 

.Cvij c d J LJJJJ U I J I J U o . JJJU JSLJJ 

AA 





iJSVii J j J - ^ W J - ^ - J 1 ^ J j n s - i 

IijJIjM WJuJI J j J I tf^i* ^ J I P L J J - AJLp Jlc JUVI UliJI fu, 

.JJJJOJI JLjjjJi J c IAJOJ JLijJI JJJAJ -

.^ R J J JI -ULl J j - J . , J U I j ^OJJJJI JJUVI -

- J J J J J I (ViJl Jlfa. JVjUoJ J 4 U -

IfJI UUOJ U l J t Jl J jV I AjijjlJI - J o J - J J J I oUVI Jx Jj jJ t J 

Jl J jV I AJJJJJI J U i AjU J JUVI JO IJV JVI JtfJUtIll JwUj ^ j j U o . 

AU -JJ ^ J l UlUVI -USJ (',l ̂  l) JJUII C--LJJJ JUoJI ULJUI J AUUI 

JlfoJ JJJULII J - U J l OUOVL, J j J j J t JlfoJl J c IJJOJ J i j J I JUjoJ 

^* 



H a * - * J-XJM J L f a J i A U ^ J I ^ V I J ^ -UAJ . J i j i 

J * J - J ^ f l A 1 ^ J 'UijJl IViO- ^ U J j W J I J L A J L j J J l Covoo f J j j 

^ lJ iUU l J SU F J . ^ j U J O J - J UtjJI I U J J J J J J J I J I J l j jUt J - J i u J j 

^ I U - W T J f ? - I * * - * C t l i - J k * * - ^ O^JJI C^VU OU ^ ^ L U I J L u U i J I J 4 I i U I 

(NO o. i ) JSLlJI J U J J J .JULUJJI J L U i U U-Ul J j j j J I - J i L L-S .AJUJUI 

. ^ J J J I OUI J j - U ^ J O J I J i L c j U U L l U 

i ( W a t e r S u p p l y HOSSK) ^ L i U O j j j J t AJJSIJJL A V - I 

J u ^ J I J J J J L L S l CJIJ ^UJJ ̂ j o I j U . J j L L J J J J I J J J J J J J J U J 

J l l l J . S J j j S J U ^ j i j AJJU AUO JOJU- JJVOJJ M n o l r t . .^W' - O -

.JJJUJI Jl I j j - * i II o L M J i r t - * " 

( H o * * - P u l l Ivi-Icliiiie) iMlu i t U j - I i i i t l J J I i f l 

..!.-...M.!'. U l U ^ j i J j J - J J J AXJUOJ OJLIJL. AJVI i i i OJoJ Iiiii 

J o - J i L JSJJJJJ-A UUU J J J J .Jjo-JUJI JLSJUVI J J WjjJVI JJkoJ 

. J U U I 

Jj-Jt JJJ SJi JjJiJ JJi-I J l 

JUiVI J^a-
JUtVI JljiJo-I j, fUVI Jj 

-JJJU-JI SJOV J UfUjJI -JjII Jlv9J 



I j J . e V Lojix ^ L , . . I l Jx. A j J a I j i J I J-O ^ J j l IJAj 

J J - ^ J X - - SJSJ JX. AJoJo-J AiJ JSJ 1J IJS J-LL../,JU J jLiJI AjJojiJI ULc 

JJSJ J j -V l J ivaJI J j .JJLJVJI AJjx J - U j a . SjSJI J j S J o U V I J A V 

AijJ ( W l) J S J I O lU H X ^ j JLloI J x Lo i i I j I L J - I J AOJIOJ AJ^oiU 

.JljoJJ J jU iJ I S j t jV I JJJVC A l j iJL T -L JNejjovVI J j t j J I Jls: 



L j OJjJ j JUJ CJJA JJA AJUUIJJ JL=JI J-LC OjSLJI .i-* ..n OjjLj=JI JJoj 

M UJJX-J ,ATVI U U L J U T ^ T JUL. U U ULUOJ JUiLLLi .OjSJI J x J -

JUOJ I J , (NA- i JSU) UUJI o U U U ,.,^ ..n oUVl J J J i j J l JJJo 

ULvC JV IJjUj , U j i U L J I ...I ASjUI J J J L AJJC JjJU JTVUUX JLJJ-

J S U .AjjL=V AJLLJI boa i M VJ I j l Jj-Ljv=VjJJ AjJL IJIJUSJ. -IJJ-OJ J i ImJJm i iill 

JJBJJ OjJL OJL=VC ^ j j L L I J c OjLc JtiJtLUI J j U J A-JLioJJ AUlj J JJLUuI 

-UVI J l Jvv. JLLVI JJ=VUJ .(W ^ t JSUJJ) JUOOJI J x l AjLLJI VXJj 

JVJ UJjUJLl CjLiUJI U J U OjSJI UULX JJJJU JS O-I .JJJJJI JJiJj) J -

J AXJJJ- JjjuJota I -AJ-IJ-UI 

Jj-O-Wil J J JlvUJI ^JLJJ JJJ-. 

US .JLJI ^JUJII J l JOJJ J l J U ,UJOJI ^ ^ ^ 

JJJvo VJLJOJI JlS I j l L j j v J a U J I U J J U l J U .Ul ^ j i j l ^ ^ 

A H I-JIJ i J j J I JJOOJ ^ J J I ^ V I J X AJUU J J O ^ AJJLO ' ^ J ' J I 

JJJI JLkiVI o U SJJUOJI ^ I J O J I J J .LO-JU .Ul ',UJ ^ JjJ1Xv 



AJLJOJI ^ W O w - fU, CJO- .J-OoJL U U J l foVo ^ J A J J V 

.Lll - J j J V l j x J I Jo jUoJ AJl y ^ - , , , . - , i AJjJSUI AjLIjaJI AJLV J Ul .IjUiIjJD-I 

. , I i L S-JJVA ^A j IJ,^...! SJJJS: S j i J l ^UUi AJ- I jJJ I ^ J-* J L . JV LvjLL 

J x .J i -JJ J i j U l -UI JLivUj ^ j j J V I JLSJ AJLJSJJ JJL JOUIJJ 

J j i j I Vjij- J j j U i J OJJJJLI ,-,-̂  ...II S j i O-JJVJ V j .WJjJ-Vl J ALU JISLUVI 

J - Jcvii JO=V- J j L UVJJ AJJ Ail Cvwv. .AJLJSJI J - JJ-I I JJJJ I -JX 

I i AJJIJ .-^ SJJt AJx ^ujjj JUJLJ .JUjJl V j i j - U U AJLUJIJ AJLJJLJI 

U LlvtL AjLjaJ I J i . J t jJ AJ^LL JAJJ SJI -Vl AaJoLUuJj .Jo-Ij J L UjLoj 

JSUJ J U AJLJOJI J J j - J * ^JJJJ JLx A J j j (T ^ i JSLi.) J j l ^Jo-J 

AJ ^ iU i l t JOJJIU LJJJ- CJUJJJ .JOVILVVLI JLjLlI CJI J J I I -"J**H AjJaJi J Ajvij 

ALSUI J X AJLJOJI IyJOi ̂  u JUVJJ .JJUUVIJ J j iV I J - JCJJOO JVJ JOJ J JC 

.AJUoJI 

L U U . : 

ĵSijJI ^JJJU JAJJJJJJ ,̂ JJ. ̂ iJI Jk-BjZJ J -L- T A - I 

!(Hose- reel Machine) SJOJJI Ctla J J I i l l 

ATVI J AJOJUJI J J j J - AJjUo JjS"! ,MrllMJL AjLjo. AJVI OU m IOUJU 

2 J ^ ^ 1 - SjSL J ^ AXl J S U J AoiLS AJJJ- J j AJSJJ ,c lLUL AJJ=^UII 

J l j ^ VAjJI V J i J - AOjk- - - J O - ^ J J U J I JJC AJLJOJI J - J - J ( i - l J S U ) 

AULJ-UIJ JOJJ AULUI OU AJJ J ^ J .SJSLJI J - AJLJOJI J i ̂  ^ x I j J 

J J I A J J a A i j JU jo . J - J J o J I ^ 1 O J US -AJ B IUJI VJJIJ OVIJU--I ^ J J J 



WflJ AU ^ j j l ^LJJIJ .AjLjvaJt J j L LjJ ^^^"J JjJJt J J JJOI ULWOJ J t 

Jx. Jj-JaLoJjJ .JxaJt JjC J j J t Ajij- Ax- ,.I-I. I . I j f l ^UJJ aJwLJI JAO. AJLJOJI 

OjSLJt Jjo. AJLJJJI WflJ A X j - Jjvfltjjj J l WvOJ JJjJt ASjoJ AJJIJ A X J -

JaJvW J j L j U ^ J l j ^ j SJJJ JS J AJVI JSJJ ^ J I AjJojoJt J j L JV ' L o j j j J 

JJJJJV AJJL A X J - J UJJI J lS I j l U .SjSJI J j a . Ujjvtil AJUJOJJ JSJI 

. LJVJJJJ J j l JjflJ- ASjo. A X j - J j jUu 
J 

Jvll VJa ...U SJJL JjSI AUJJJ IJJO-O J j S j AJLJOJJ JSJX J J L ^^oi^ 

J J U l U J ...-E Mill S J JUJJJ . Ajj frUlt Uj-OjJI UUUJ J - J J IXUOJ J j L l 

JLLLl AJVJJI J l JUU JjLfl ,JJ^VOJIJ AJjJI AJUj AJLJOJI J - JJoJl 

' J J A I J L JIOA- J x OjLj iJJ JUBVI JJIJ I U i j j j J i j J J i ^ ^ AJJ a AjLjoJ 

iSJji irtV AJLIJJJL AJJLU ALjUo JilSI U l J i J l J j SJ SJJJSJI JUaiVI J i i 

Jiu LvS .SJJJS JlJoiI Jjl J Lj lJjJ J l ^ L U J j ,UJJI J AJJO-J, JjS! J j SJ I jJj 

.SjSJl J j i AiJ JSUiI J J J 

JJLJVI J-SJW J J .SJSJI JJO. HLU*-, A jL j i J I UJ Ajj J l ^ J J J U J I J - J 

J l SJLSJJ! J j J J i AJJLJ AJOJ S l j l J j U . J J SJSJI J J AjJojiJI J j JL j Ajj 

J L J l OlJoJI I U JJ -UJJ .(VN i J SU) WvJJI tliol i fcli It Jl ^UV1 

Sl j l J j J J UJj s vI CJ1LJI J J .AJJVUUJ J L U J J J I J-AJJ AJijJojj AJJOJJJ 

U U oliUl! Ijjt J j .SJSJt J UJJI JUUJ J j J J i AlfoJt Jl AUVI J J ̂ J J 

J - J J - A - V JjJo- J UL-J - J - L ASJOJI JUU- JjX A jL j iJJ AJJJU. ASJO-

.AJV1 

i (Care and Maintenance) U L w x J U ULJJVJI 

J J O j o J l J AJUOJI J J J j i JjSl J j j L-VOJ I J I JJJJI J U J j l AJJOJOJI J l 

I j j U J L J l j .AJljJUjt J l AjvliUjoV U i J J l UJJLSJJI ^JLiLLl ,IJUJVI JS 

A j i L-JOJ Ail VJ J j i j J l JJX ,-ii. Iiijt OftirtQ AJJOJOJI J l AXj - N 

.AJ UJJ -J J i J l j JV J S j t J l UU-Vl J l J j J l J jx Axa 111 

JStLLlI L-JJjJ HJJJJO CAJjil (Lay- flat hose) J j j i l OjLJjJI L u J i c - Y 

J J j Jo t J S - J j .(J jJJj-J* JLC J U J l J i i Jl ^ J J J J J SJSJ JJ=V AJVI J J 

JJ d 0X ,I JoJUuL SjSJI JJ=V frln U AiJ Aj AoJLU J J j I J AjJajoJI J J J - J J 



.J oofc ̂ r i o t u I j l j , . J l j o J I ^ JLjiUJ J J A J J J x I j j j I j a J JklaJI JJIJVI 

U i l l U J J S U I U - J . U U J l J l J l j U I ^ t l U L c U J J U - OJLJOJI 

L., ,.L-Sll Jl 

Jlji, ,J, Xl J t j . 
r 

J! Vjirtfl L 
-Wl-JlI SA-Ij. 

LILJJI1 TJIOU11 "-^1 (4St) HijIs (JAlJi VU1 CI ) 

iJSJi Jo ^UJOJ' Will J ^ J L - T ^ " * 

JSU ( J j j l J S J I J l K j I . . i I l J j t AJJUO) U J U AJJJJI J j S J LoJJX - T 

J S U L S .ASJUI JUJJ J X J l J L i U J l J-O .UU J-OJ VJLJJJI ^AC AJUJ 

IJJJ A J j U I AJOIJJJI J-OX A j L j AjLj=JL Hj-JlJJl J-W-CJJJI 

JS JjmjjoJ AJj I j f j j ^PJJ-I J^ lJ k WjIjJi J j j l AxUJI UjLix aLoJ' J 6 J j j 

J x I JOJJO ^JUI JS lJ I J j S J SJJ-UI S J J J JOjjU AJLJOJI J - .JO-

A o J a -

JS J - J j J o i J I ,-JO-J iO i I j i l AJLOJ J AJLJOJI CJIJSJ lo.O^ A J X — i 

J L l I J a U L I J J O j l J T t - L l l Aoj J C U f - I U J J J O J J .AJJOJOJI J ALijJiI AULI 

AJI ULJJJSV SJSJI JO AjJojiJI Wfcfll - 1 1 J i JJJJJJ W i i i ^ - * C j I j i J J O j * * ! " 

S j I j V I J j o X A I U J U L ^UH (JVjUl Sjo AiJ OJL AJ .AJ Cji-* l J jSJ J J W i l o i J j 



I (Hose Repairi o u k l J k J I ^!Urfal 

J i J i C j J i j I j i SJJJUOJI Oi^L 8Ji Ji ^ J U J I zyu^^ ^ 

HSJUJI J - JJOUO J SJLC O U J U j ,CiLIjJ UcuUlI U U J I j AJUOJUI 

SJU. SP J U- . U j J I J 1 C J A J JSU, J x U i j j V J JjJUuJI VUi i . U U U I 

PIJAJL C J U j j WJj-JVI J c ̂ J I J PLU CJJj oou J - U l j f j (YY ^ E JSUt1) U-Utf 

i ( J ^ j J ' "1JUJ' J J 

o L U UL JJ V j I UJUJl J i J s J I U U J V J SJJUJC, J S V I U A I J o J I - JUOV J 

Ji1UJ AJl J U A j , U - SJJL U e - T T T J W j UVl J v j U i JUVJUL, U- ^ J UVI J j o . 

..UJUJOJI ASJJJJI J - LVJC J j , ^ Il J i U j J J j JoxJ U L 

J I I Jjj I ^ I I IlVjJl I ti II-IV l Ĵ Sj IJ Ĥfc H I M JJ U .JjUdU y -o J V̂JUVJUJ J - . ^ ^ l i U t 

i (Safetyi JLsVI OLIOLU-WI 

J l WAjpWJ .JUo-VI J ^ - J J UvU* J l S j SJ I J JO- ^JJOIJOJI U J ^LU-J 

JS-OJ J ,JUJUJ J U J AJV ,SJSJI JJO- Ajvl J . A j L j o J I î ya, . u P UYi J J j JVJJ V 

.oLUl l LLJ J HJ j J j ..M c L U U J l J J j j J U I U l J a I J J r J U o j i J 

i (Maintenance J UUiuoJI V - I , 

J x Jj--OoJJ AJJJ j j - J U J J J I AJLJ-OJI J-JAJ JJUJV l JJOO J J L J I Jjt US 

UoUv Ujvftl CJIJ UUJVII O U Jym" CjTjJI J j AJJC JOJ-XJ J J I J AJUi U U 

JJSJ J i CJUJJ AO-JOJI CJIJJJJI JJUJ J UOJ-^U J CJLJJU JLX JV Iji=J 

.JJJVOJI J C UJ^U U U J J 

I JJVJJJ JCJJ J J J I ( J t J J j IT r t"** J 4 l c Ljavj 

. ̂ UTJJ-LU J U Ifl Jx JJJJ-JI J l CJIJSJIJ A J J J J U j j J I J l -lSUI ^ N 

J - O J J j J I JJJ UOJJJOO-J ,AJjX J JJJ JJUU J j - O j J I JUJIJS J l J S U l - T 

. S j SJ I /Jjj J J I J i J J J AU jJJjJI S j SJ I 

^JOUJIJ W j j J I JJOJUUI J J JSUJJ ALUUI ASJUJI c L U i LJ l - V 

.JUiJl JJU WUjSj Aj j jJUiI 



JJii J -XJl J ^iJj j Ĵ= I^--V SJLV .LUIIJ -,IJAJI ,A* V̂JU JlLJI JvAII ol J -iL^Vi Ui j (̂ l) 
.JL- JvJ. J * Jr ̂ LvJI Jl JJl- Wi- JjJji 

.JL-J1 J LJ UJSJ- J -X Olj J-IjL-.! -IjaI1J- .LJLi.. SjIi .LV îL-VI JJJj J j Jj- J-BJE (-a J 

.̂ SLWVf) JUlj J J V L- JJ MJSU J U JL-JI C-J IX J J 

VJJOIJJJIJ AUV I JJJ -U I Ajljl ^ ^ J J I ^ Y Y J . AJIXJ J J X - I 

.VJJUOJI J - U l J j J i ^ J I VJvtvlIj J j t J I VJJLaJu Jfy .AjjLiI WlLj^O-LIJ 

AJaJvll JIJJJJUIJ OUJVJ OIJJVI (JjvajJvI L 1 i i V j i j Uoj l SJJJVII Iulti JjJJVj j 

UJJjJ SJXU J v i I f j v U j j AJSI j U k U CJJVJ OUTVI JUO. JJ-OXJJ .UJUJI 

O jJjvviI UiJ jJLl JvJmj-JVI J - AJU J CJOJ U S .JOJVI TVJUJJ JX OJUWVII 

J I fJiJU j WijUJl U J J AUOUJI ALJmlJoJLl Uvill AJljt j IJJJQ .TIILJ LfjJoijj 

i JVJJU JJLI J l j U 

E (Field Management) JLijjloJI O J IJVI A - I 

J mUmiiVI J l ,SUU .LllLo. JoJI JOJVJ SJUVJI JJvijlI JujJI UJOJ! AJVIJJ 

4 U 



UlUll Ju Jl OVJA - J-O Alj-OJJ SJJUJI olJJoilI J l L U ^ C A ^LJLl J J J J J 

U L o V L . V J J J I j J u ^ U U l LiJL ^ j l J l J U J JuLijJ I J x U J U I 

-Lil AJJULII oUi l Liltj Jjo j .(YT ̂  i ) JSLi J LU oUUl ^ L 1 1 J I J i jJJ I J l 

o i I j l ALLUVI J O UlLx U j j J X J J W 0 J U I j J l jU i V I U J U JJJJL JSU, 

OU j XJ UJO-UCJI o U L i i l JLULLUUL J ,UU JLILI JOJA-J=JL J i J l l J i j - J J A U J 

J U U j O l j L U I J j O l i L l l J l J U J I JLJUVI J l U L u V L O L i L i j J I 

J a c L U oUlVI J U S j - U J I U U J I ASJ=JI J l U i V j I F L -UU- I 

.A-J1JJi U j j J i J ! AJJJJIUV L AJJLU LoLiLUl JjSl ^ j J x JJ--O=JI 

J O j o J l .-I^J J S J J J U J - L U I J - SjJlS LxI jJl ^ r U j l I - J u j J I UiUl UVJ m 

OLJjlJ Ao-JoJI OljJiJi J UojJuoU I LxU A-LUUUOJI J U O U J I O I J J I ULOJJ 

AJ1

JO I Ml J j U J J H-UJfi- UjLl j J JS-J J J I J ,AJJJI J j j J l JJ^A i J j JLAJVIJ 

(SOH AJJJI J j i AJIIIUII SjlTittIl J - UjLx J j S j AJSui- Jufcj) (JTjJl P LJl 

J J S J i J j L J l J J S J J ' JAJ JOJLS J A i j l I JJjjJI J U U - I ^ O J Capping) 

J U J I o U ALjllI J J j U U J I J J U I CJ-UU J j J U j .J-OLS U I j U L U 

J J J J X L-JA-JJJ .SJJJJ IJjUiJI J j A J J c JJJ jJ l J j A J S j L j J AOJJJ J IJLJI 

J J JSLLLI O L i L i j J I O U j i o U L U JLJJJLI J JjSl ULu J j j ̂ LQJ J S L i l I 

. S j j o . U - J j j L j U T j L = J I J j l l l O i J I O l U I 

OULJO-V I J UJSJJI JoLiojI Uo-L J J U a i j l l O L i L i j J I Oljj-O J l 

OJJJ U L U I -.JJJAJI J - J J S J UJJUJI U l j o J I LJJLX J j i J ^JUxJJ AIJIQII 

.ULJ I 

CSJLJ J CJHLILI J J J - A J LjjLa. JJLV y JiJi XT - l 

W 



i (Travel lanes) JjaJt UljUv-O 

ASJ 3J AUIS JJS IJJUOI T LU U - U j t J J i f V OJO-. J=Jt O t j U v * ^ 

^JO-VJJI J - U U l VAlUJt A J U J .Lf iJU OJLJUII ^ l U J l j J i j J I ^ U j t 

J l HSJJ-JI O l j L U O U L U V I J OUUUI ^ L U U ( Y i - I J S U ) JJUVJ 

CJU o U U U I - t U U U S . ^ j J I OUO J-JJjJ J J kIJUjI J i JJJ-O-UJ J U U V I J 

JtJXrt lHj . ^LJJ I U J - J J OLv-Ilj J i j J t J J i U U U J t JJJ-C J x O t j L - J l J J j 

o L U l J J L j J j ,J-IJJJI OUUt J-O S j j U j j O l j U U l J j S L J l .-^- r - Jjn J

TJI 

oUUi J-U J l J O J SJJJS-JJJII OJlS IjljS . J O j V t U u JUVVJ UOJI ASJOJI 

AU JUUJJ J J l J J - Ujj-Vfc AJJJJI JUJ-O J l S IJI AJV .J-JJJJJI JJII ASJOJI 

J-VJJVJI J l - J LT-JjI ̂ JJ j J j * .t." T i - i 

^ j J-O J j V J l S l J t j .(Yo -u i JSUi) JUI J-OjjL-JLl ^ j L L AJVI U I j U l 

J l JJJJUI J J - J I ^LUI J J J U J J U U JVJS J U JJC LJJJVC ASJOJL JQ-^ H 

J-O L u J I j l JS-Oj J jJt J ^ Y"V — l JSLjj) AJJJJVJ JIJJI Zm 1Z*'**'1 l ^ Q̂*"' ^ ̂  JvjjBjUJt 

.Lu* J i j J I JJJ-O L-Jljjjil J U J o L L JUo- AIJJUUJU JUJVI 
I 

J j a - J l JvUuJI JLUUJJI Jjx. AUOIJVJ JAJJOJI O l jUJL SjjoJI AJIJVJJJJI J t 

JSUJ SjjJI JJ-O U J J L JL--Olo-J HxIjJ JJJ-J .AJVI J-OCJ SPUS J J JJJJ t JLUuJ 

IUJXVJJJI S j i J o Jj-U Cvlj J V .Lx-O SJJJI-OJ) -A iTif l OUJL OIJLJJJ J t j x l 



Sflll JJI JUi 

JloaJVI Ju- ^J"*' ZJm ''I' Jl* OjLaiH f l i 

J S j l 



JLo Oje-QJi J j l r t U o ACI J J JJC Ul ,J-JJJ=JI J K - I t I j J l j 7 H LOJJLII 

JrfijnU*; J j j J j - L IL JALSJL JJL=JI ACIJJ JSLU U 1UIl J J U L k J I 

AJJJI J J U JJW=^JI J j i OjL-O JSUJ J l JSUj JLf=JI JV i AJjLft CJIJL-O 

frLUl J AJIjV JMyujll Aulju Jl ASj=JI - I JUJ - JJOU L L I j ^rJOJj . J j V I 

AJJJJ=JI J jL i l I j AUlUJI JjUuVI Jlo OjisjiJJ UJJ -y" J JSU 

Jiflu L-SJ-J JJJJ JJXJ JJJO-O UBJ JJUJSJ J l .UjJCJ JyiUui Ij LJ LUL V IJ 

.AjLj=JI U L AJUJJ JAJ U j i I Vl" U UJI JSLJJI JJ, IJJJS 

U U U I -JiUUI (S-I) J j o a . 

^ U J l U J y J Guu AJVI LjiIjLyLjja JVj 

(AJJL/ J U ) ^LJJI ACJ-J JJJI J k i 

o JJJ JjSI O 1 - - T 1 O T 1 O - J j Uo JJUO (Jja) 

i 

O 

i) ASjoJI L-JljUu- JLJ AiUJI 

VL IY IA 

IA O^ -U 

"L- V- A-

VY Ai 

A 

NY 

I(Safety) JUVI CilJbLjJUl ^ - t 

J U L iLU LJ L U J J P J J I J AJVI J ASjoJiI Jjo-Vl Jjoo. JjjoJ - N 

AjJju-. C-Liul J J L o . JjuOO Uj jC j - I jUoi I j Ajj-Ul QJI -L a Ilj JJLUJUUJI 

J j o V I J J j JC IJJAJ JUJJLLI UIJLIJ JJIJJJI J J Joio. L j U JJJLJJJJ'! 

.AOJ=JLLI 

. I f I j i -Ju LJIJLJL JJQ?,' fUII ALLVI JXJ Vl JuVl J j i U J A J J - J ^ J - T 

. I f J J U V i Sjfo-I J j cfl u U J T W J U J J ^ J = J - r 

tfl J jo-V JtjJ I JJoo AJJC J l J^JJ=JI SjSj J j U T A J X - L J O J - l 
.AJVI Jot "frLul L j j U j U 



: ^ j t j J o J I ^VUv J ^JV I CJIUJV - O 

CJ-JoJ.! J j U L J l UUuJLl U L U U ALLI JJLSI ( l ^ 

U L p U x HJVI W3UJI J X SJU J a a j ^ J I j J V l JUoJI J i U ( ^ ) 

.JLjUJI 

U U JSJ J V AJVI JUJUMI J U UJUOJI HOJUJI .-.UJU- I j i l UoJ 

^ J U V I SJxo-V U o L L OLJUV--OJ 

I (Safety and Dower linesJ ^ L k J J ImJu^J J U V l N ^ i 

J l CjJjJI UIJ-O JVIUJUUI U C UJOJ Jfi JoUijJ I U - J j .OJIJOJI J l 

p l Jx-Il O J (Jii Jli J l J j J î Uo. JHJiUlI AiLLJI JojoUL J - J j i J L ^ j OIJOJJ 

L U ,JOjVI J-C ^-XXO Ĵ-OO- JS J l JJLJJJ U JJLJJXOJI JLJJJI J V -JjU-UVI 

.Jojli-* Il UiTi J - U i j i J J J J 

A-JUJJIJLJ JJX IJ LlS IjLUo. JJJLJJJJI Ajfeji JJB ^JLOJI J j U I O i J I JJLJJJJ 

J* i Jjcl JJJjJ' J - c Bi J l frlli J1I-U* J-X JujJl J j - J - J U i JHiUJl JOJJOO-

c- iUUJI AJX UJU U JjOO-Jl l (l i r i* L t o, JjL yoo AJ T^-O-J-J JJUJJVI JOO-

JUJI 

J J J J J l -LOJ .AiLLJl JojJoo- JO WjiJLj JJVOJ J j J l JjjjJI U l j - AJLO- J 

JSUJJ) ULLJl JOJJUVJ J jL -J jJ l U j i J j j IJJ-O T - J C JJLJ V SJO- UULV* JLJLA 

J l J U olJJoi J l QJUJ U J - JJLLl O i J l J l J-V-=J UL -J I o Jo . (TV i 

JJUJJVI UJU-OI J l JLJJI J ^ J - U LUOULI ^LJXJJI JJUJJI J l J -OJ 

t-. U WOJ l J HlUJI . J i J L U J j j J j JAXS JLjJt OJJLJ JV IJJ-JJ At .Avv 

V J J HjJLioJt OUj i J I JvtjiJUul J t L S JAijj U U I J L - J J I j JJO-JLJI JOJUO 

ASJO- JLU-O JJSJ J ^ W O J J . IJJVS CJJ J J x -JCUJJJ U J - , HjJojjoJt CJJJ JO 

C j J j JSJ U U I J .UJJUUI JJJJJJ UUOJI J jUuV Jlj-O Joo- J U J U JJJjJt O-A-V* 

.LlLI JjSI JlSU J l HiUoJl JojLU J i l . J J V j IlSuv* 



I 
I 

OUJ4SJI !.JkiJ LJIJ- CljAJ- ̂ jJI AJJ- JI J 

J-Ja-JIctIjLiI L*) 



(Sprayl ines) ^ L u i J I C 1 JJJLIVI 

^U I f U ̂ j U j J ^ J J V I J J U J X AxJJX OlAj i Jjj oJfjL-A o lUL i I f j JJJJIJI 

I U j 1 U j J J I WJJjLVI JJi J^lJjl C j U J lUbj .JLJLU O a J JAIJJI 

I (Stationary) UJIIII 

.(Oscillating) UVA1JIIII -

.(Rotating) S J I J J I -

i I Sutionan Spraylines) ^ L J I ULJt i jJ I - I j jUV I S - O 

UJIJJJ) (Perforated Pipes) ^ j ju l l O l J - ^ u V L ; JIJ^-VI JUAJ J UJAJJ 

J I U J J IAJiN ' ' - c ' JSJ U j Uo i I J l j J j j iAIfttU I j j j J I UJJU, CJJJUI J J 

AjvlajVI J U j i L U U l J J J AJJUJ J j S j J I UJJJJJ JJ-IIJJI ol JJLUUL I f L j a j 

J .A-OT - N JVJ U jLUSl I S j J U j a o U U i L7Jii U J J .(N o JSLJJ) U j j j i j J I 

^ L J J J J L j i OULUV I JJJVA. J M ^ J U J J ^JJJVI J J J X V I ^flJI 

J j i j J S jJjUei O U j i J J J j J U j JUJLVI JUXJ J J .JUJV I J J AJJLUJAJ 

ALiUijJI LrJJjljVI JJJVJJ .oUil J J J J J J J-JAiI O-UU J X JJJJA-UJ ^JJJVI 

^JJJJ . ( A U f i i j J ! / ^ VO T^O) ^ O NjO -W^J-O CASW ̂ IJVII 

J J J * ^ * ' J l J - S J J J L J J J j N O - O JAJ I j U 1 J t JUjV I J J AU-UJJ 

IAxUu/JJJJJJJ V ^ V i JJJ AJUUll JUJJI OVJAJ ^ J I J Z J .Ja-Ijji J-UjJI 

J x U i l A l l JnLLj J l AXJJ .UflUi O U U J L I J OUjji l I JlJoil J x JJJAJ IjJkj 

U j i JS J J UjSJI (JjJj Jx. JJJIJ AJ AJI Vj Ij=*. L j i II i giUll J i j J I JjJVJ 

. ^ J j i l JoJjJail JJJ I JU J X J I J J U J 

AJJUVO AOLJLJ J i i t n j AjiUtijJl CJJJIJVIJ ^OUJJJI ITIJVUVI JJJU (Jtjvll JIJXJ 

JJUJ I JJJA ^JJUVI C-IJJ JIOJJ IS j I j jJ I O U i U i J J I o l J AJJUAAJI JyjJI ALVIAJV 



Jl JOJ-LLJI JjLaJI n In i y J J J S -"I-Vl J-Ij-Jj JSJLJJ .LULJI AJLJLJI J"*'* I 

JLLJSI "X ^JLLLLJ JJLII I Iilj . OLjJI (̂ gJ-Imft J j i AjJjao. JJLILCJ J C LjJxij 

.LJL0LCJJI JAJ LLJJJJ 

Jo*"! i MJ LuSJJ IOJJJSII JJfl-V ii Ojlc AJJIJJI UijLiijJI L-UJLVI JLjiv-JjJjj V j 

CJLLJ Jjt. J-J I-L i J J I JJLJJJJJ AJO-JJJOJ JJJJLJJ I AJJLVJ-ULJI JjjJalai Qjil LJLc 

J OJJjV--O 

i ( C a r e a n d M a i n t e n a n c e ) U l j u u a J f j U L U J l 

JJJ JJJJJI J ALJJL-JI JJJJJI AJVLJI A-* AJJIJJI ALJJLJJJJI C-JJJLVI .'I/.-*" 

LIJIJI JjOJXJ UOJI JLLAJ . U j S j JJJUJ ^ J I J AJU-JIJ AJIJJJI olLLio-! 

I j U I i t U - I J U -JOJ J J I ALiLuVI 

WJIJLJI JV .AJjiJI QLjJI J OljkJI I U JJ-U...I JVJJ-L-JOJ - N 

t AJJJJ i I i i Lojl i II o J C UJOJJ J l JSUJ OVJvJiJI Jo ALvjliJI o LUJJ1 SJJJVVUJI 


