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Abstract 

This research has been object to development weaving machine, Equipment for weft. 

Design weave and Instruct technology give community. By make up weaving machine be able to 

ten, The construct equipment for weft to tightness be equal to weft. Design weave and weave to 

consist, Plan choose thread, Heddle to tie and Move treadle. Instruct technology give community 

District Bangsai Amphur Provice Ayutthaya Which get instruct technology, Make up weaving 

machine and design weave. 

Research result to invention make up Hyacinth weaving machine. Functional be durable, 

Convenient to use in community. The construct equipment t thread Which consist litter move 

thread, Bench to roll and bench t copy, Functional be successful. Because of compare weft not pass 

process for weft at construct will cause thread tightness unequal have impact, When divide weft 

for insert warp, Divide weft unequal and Cause weft have tightness Impact when divide weft for 

insert warp, divide weft unequal and break every. Section weft at pass process move weft thread 

be on as tightness unequal and will cause warp be convenient and not break. Have an effect on 

weave be convenient and marquisette high-quality. Design that in quantity at equal, when design 

get efficacious change treadle be able to begin new design new design by not design. Instruct 

technology give community and community get technology and be able to design weave get 

efficacious. 

Evaluation from construct invention, Design weave and instruct technology cause to know. 

Possibility that take research give community general and production to commercial continually. 
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1 1 .... ~..l ,,~;j .. _I 1 <I 0 .. , i' ... '" d0 'JI
1'V1f1 'U afJ fl6 ff-3'V1:u'4'HVfflH'U'U:u11....tltll'U'lfJU'IZ tJ"J'U111fl'U1:Ull"JtlfJl-3 :U'I::::U~'I:::'l-3fl1::: 

• I ='t' ~l, tI 1 .:i, 1Ii'JI'"
ff -3 Nafl 'I::: 'VI 'Ufl6 fl11 :Ul11 'U tlg'U tl ~:U'4 'H tJ'VI~ 'VI Hfl H ua:::'VI Htl6:U 1'U 'I:: fJZ 'VI N1 'U:u1:U '4 'H fJ ~TH'I'U1 

1'V1f11'U lav:U11.ru'IZ lfJ"J'\.f'1''U'lfl '1 A'1'U UA''U'VIH~Hfl'\.J'G'l:U Na'il1flfl1'I,.rtld1~'Ul~ff~~iA'ff~Na 
f! f/ .;. " r 41 QI Q,I~ 

fl'jZ'VI'U~6'V1~:U'4'HfJ UaZff~U'l~atl:U'''J'U'~W'lfl'U ~~'U 

1. Nafl'j::'VI'U~;jAtl-a-3U'l~A'tl:U'VIH1i'I'I:U111~ Vi1 '..r'VIi'.... Vlfl'j1in:u"J1~6'Ul~'Uil1itJit1tity , 'U 

o 4~ : ~ ~ 441~ : 0 , '~31" 
fIl'I ~l'I-3"J'lfl'Utl~'VI~ :U'4'HfJUaZff-3:U"J'lfl'VI~:U'la\lfl'VI1a1fJ uaZff~Nafl'IZ'VI'Ufltlff-3,n~atl:u fltl 

1.1 fl1'I\liYlfffJ'VIi'.... fJ1m1i'I'I:u111~ 

1.1.1 fl1'I\liYlfffJ'VIi'....Vlfl'j~'U lfl~iliY111fl1'Ii-3'V1a1tJ'Utl-3fl'U fl'Ul~tl:ufiJWfll.... fl'Ul~'U 
Na 'il1flfl1'I , ilfl~tl-3ifl'jfla'VI1~fl1'I&fl'HfI'I fl1'I 1 fff1'I lfliil'Ufl1'Ilfl'HfI'I .,., ., 

1.1.2 fl1'j\1iY1fftJ'VIi'.... tJ1fl'nh l<i'U Ul1~~~'U1hii11i1'IQflVila1tJ ilty111fltJul1-3 iliYl1Tlh 
J1 , • tI 

nhlfffJ fl1'jYi-3if~tlafJa-ndtltJff'l1tJi~Vlfl ua::tI~6tJff1'Ilf1iia~~Ul1~-31h 

1.1.3 fl1'I\ltylfffJ'VIi'....tI1fl''.Iih'll'uazfffl1'ih6'Ul~tl~:U1'1l1flfl1'I'~l'V1fll1J lavffufJil1ti''U 

fIl'IVilaltJil1fl'Ul~'U~tldtllffV'Utl-3i1fl1'ih 
1.1.4 fl1'j\ltylfffJ'VIi'.... tJ1mU11i1~ uaz....a-3-31'U11flfl111J~nl1~1'V1Hl'VIfll'U1av Vi1,..r;j 

0'" , ,'JI' .,. '" '!"I..k 'JI ... _I 'I 
fIl'Itn'VI'IvttJ1fl'jm1i1~:U1 11tltJH".... 'Il1a1V 1~tJlu.... 1::;....a-3~1'UlJ11'U~ '1 fltl-3\ltylfftJ ~'Uu'j:::U1W l'Ufl1'I 

~~111vt~-3-31'U:Ul'.Jti~I'U'1'U1'U:U111f1'la 
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• f " " 

1.2 ~tlJtifflfl1111"HnmHnfJ'VIH;'11l1'n "H;~~lfrnif~ii;1~fi6fhrwtl;jlJ1JlJLl1ft ~lftirlJ'~ 
• " !JI , , 

11\WlJ1ftT.il-n1l~llJ1lJUl1:Wtl1l1ft;jlJ,fllJ,hA'1J 9i6~lftirlJ Nl1'il1ftfll'.ittlafllJutll1~'VI1~ff~U1~~611 

~111ti'.i'.i1l1l'191':h '1 ..r~.:jiii1~iiUlJ1L.J1I~tllTflJi6~1.:J~lUl1::ii fll'.ifl1tlfll'.itU"h~~ii;1~ ~::ii~~'.i1 

QlfI~~'" , 
fll'.i~tlJ'nlJ~t'n1l'tllJ6f11~lJ6fJ 1,000 t'VI1 

1.3 fll'.i ttl~VlJUtll1.:j.fJij61flltYLl1ft ft ~m'.i1l'tl6.:j1l~ljUl1l11tJtI'.i:;ft l'.iii Nl19i 6fll'HtI~ fllJ 

... 1 Q ,. 1 r 4.ctoQ : Gi QI Of QI J,f"
UlJl1.:J.fJ1I61flltY CJf~'il~ff.:jNl1~611~ljtlUl1::1:H1I1I'1~'VI.:j IlJiI'il11JlJUa:: LlJ6U1f1~ tl.:jlJ 

.o=:i. .. .. .. f;I ~4 
fll'.itfltl.fl11::116lJm::'8ft (Greenhouse Effect) ff1m~ff1J'lJ6~1I1'il1ftfll'.iff::ffll'tl6~fllCJf'VI1l 

• 'JI. 

~Wff1l,j~ilJfll'.it1~ci1Jfl1111!6lJ ~lft~1~6Tn~U ,"Iiu fl1CJffl111J6lJ fitfttj>l~1ftfll'.iAN1' 1111,.v6''n~~ fi 

~ ~ d.ct-Q O.d ~ Q I ~ ,:::. dctQ ~ 9J ~ f , 

tlJlJ CJf1ftff.:J 1I1I'1~lUl1::fllCJf1l t'VIlJCJf ~tfttl'il1ft fll'.i tlJ 1 L lJ6V'tI6~ff~1I11'1~ l1J lJ~ lJ CJ~ '8::1'1'~ Nl1m::'VI1J~6 

"" ,
Ul1:1Ia'nlj'il1ftUl1l1~tfllj~'.ifl'.i'.i1l 

2. Nl1fl'.i::'VI1J'il1ftfll'.i'~t'VIflLlJLl1v~ii9i6~~U1~~611'V1Hff~f111 lJ6ft'81ft~::ff~Nl1fl'.i::'VI1J9i6 

~~U1f1a'611'V11~ti '.i '.i1111'19111a'1 111fl'1l1111'1~tlth~ 'li'.i:::Utl'.i:: 1~~ ~::ff.:J Nl1 m::'VI1J9i6~~U1tl~tl1I'VI1.:j 

ff~f1l1Ul1::1~lJti'.i'.i1l'tltl~1I~1:Itft~ 
~ ~ _I • <$ A 'JI 91 1 1 '" 2.1 lJtlJ111fll'.i 1'n1llJ'.i:1I'lft'.itlVH'.i1tlt'.i1 'lJ 6.:J1I 1~1ftfl1111fll111lJ1'V11~''VIfI lJ l1 fI 

'VI1~fl1'.iU'n'VIU 111ft'liiiftn{J6~nlJl1~tlutfl'tl'lJ tllJ1f1~~~::tfttlilt'Y1111ftq91t1'.i::6JS1m'~ 

2.2 1:JtlJtfftlfl111111 a 1ft'H a 1 V'VI H 1ia1U ti'.i '.i1ln a::.fJiiiltlJ tynY6~rlulfltl ~ 1ft fl1111 

L'8lty~l1'H.J1 ~lUfll'.ifl1llJ1f111 'tIUff~Ul1::ft1'.i 6tl1'1'1 '.i ,hhrtfttilfll'.it!amtl~VlJ1ia1lJti '.i'.illtl~H 
• • 'JI 

'.i1tilt~1 ~lJfl'.i::vi~f1lJ lU'H1r~hliinl11'lJfll'.iritj>ltatlftff~;l '1 'tI6.:j.fJiji1tllty1Pl~1~1I111t1i'1J i ~ 
.c:t. !Jd QI QI OIl ~ 1 QI 

2.3 1:JtylffVfl11111'tlllU'tl~'tI6.:jfffl11JlJ'VI1~ff.:Jfl1I fffl11JlJ~l~ '1 'VI1~ff~f111 t1l'U f1'.itl1Jfl'.i1 

'l1l1l'lJtYlfflJ1 fll'.iffftlj1ii1J'VI1J1'V19itl1iV;r1~'tI6~ff1l1;rft1lJff~f111.JotJa~ 6oua::mflllJlavffuv111li 

l~ll1Tt;,,,.rlfttil i1tlJ'H19i1~ '1 ~1111111"lilJ iltlJ't'I1V1rtT'n91tj>l 6111'ty1fl'.i'.i1l Lt'1Ultll f1fJ1i't1ilJUl1::fll'.i 

"h~.:j1lJ (http://www.oknation.netlbloglmaroon25/2008/12/29/entry-l) 

.., !'III 4 : ",A ... .., ~ .., 4 _I 
Nft~1J1I'11l1JlJ'n6JSlJ1 1I1I'tl'Vl1~'nqft1:l1tY1t'1~'.i11 Eichhornia Crassipes 'iltll1JlJ16JS'n"JflJ'.i::Ul'VI 

'JI • 

l1tltJ'\.h iifl1111fl~'YIlJ~6~'U4h'el1fl1fl"~'elth~~lijij1J ~fl'elf1a~'H8tl'U -tfl-tllJflnlV,stliHlf)f)n1aiJ! 

http://www.oknation.netlbloglmaroon25/2008/12/29/entry-l
http:f1'.itl1Jfl'.i1
http:1'n1llJ'.i:1I'lft'.itlVH'.i1tlt'.i1
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'Q,I r( .Q Q .,. 'lSI' d 
ua ::ar)'f 'i'W'U 11 l;]'i tyl~ 'U !~ 1~H.H.lHn Ifll'i 1 (http://www.snw.ac.tblcourseware/www.nectec.or.thI 

coursewareisiamculrure/plantsicrassipes.html) 
~ ~_ t 

Nf1~'U')f11ilflltJ'UTf')f,htl'i::lfl'r11matNn~tJ1atlt.l1h n};ty~tlf1~l11i fI tJ ':U~tl~mfftJ'ilf1Vfl 

uf1::ii;1tl(~tJf11'Uu;la::~tl~it'U':Ut11litl'Ufl'U lW Nf1tltlfl ff1:: Nf1in'l Nf1~'U')f11 Nf1tJ::11 ua:Nf16 

itJf11tJ'U~'U ~~tl'i:l'r1ff''r1tJiiNf1~'U')f11111;~U;lfflitJi'')ff11a~ 5 iflV1fl'UltJ1'Uffliv'!'U '~~lll&ff~'il 
JI , 

'tltl'i:1'r1f'1'O'U ifliM1V il 'W.ff. 2444 '~1~'UNf1')fijlfliltltlf1f1tlf1if:U1~ff1tJ~111tldi1 'tl;~'~1l11m 
<v ~~ lit 41 d." l' f ,: 'J" "Q1 ~Q,I .Q

'W'U l NM1'U ')f111l1V~tl'i::1'r1ff 1'r1ml'W~mf1'UtltJ fftll~ fI'UlatJ~ L1'111..1 n~ff'i :tl'i:'VJll 'il'Uf1 'i::'r1~tltl f1 

~ 0 .1 2 11 'I • : ... :..., .1Ifltlf1ff1tJ~11lUa:''W1l'01'1.11'U1l1f1'lJ'U '1..1 tl'U m::ill~ tl'i:f1 tlmnV L1..1 ')f1~'U '1.1 1f1f11..1 1'r111l1~ ff,::: lJ 'i:'VJ1l 

ih1..rNf1~'U')f11rltl~atlfJf1'i:iflf1'j::'illtJtltlf1'tl~l11~;ll~ ., 

fflt119J'lJtl~f11'iu'Wim::'il1V 
... <II 511 AII.d QI", ~ 0 1""'''''' 0 III.' .., .1 11'Utl.:J'il1f1Nf1~'U')f11m'U'W')f'r1'lJV1V'W'Ul~lV ;].:J'r11 'Hll~'UtJ11'Ul LlJtlUf1f1'U11lf1'lJ'U fllV 1..1 

'i:::tJ:::l1al ':U'U 1tnl'f1 Nf1~'U')f11~U'Wi11 altJ.,r1, tl 'il'Ua.:J , tlO.:J1t11 rl J'l~lll1in 11 ')f1~Ua:::~~1~1J~1'1.11'1.1 

.r. d A '" .1 AII.d "i ... ,. fbt bt ~ ,.
'lJ'UtlrJunflL'1 l'Utl.:J'illf1Nf1~'U')f11'U'U'U'W')f'r1'r1'U'r1l'U1l1f11J.:J1l !tlf11ffU'W' ltl llfl lf1a., !fltlfl111l 

" , bt l"i" 1 '" .. .1 bt11'r11111tHf11'W'lJtl.:Jfl'U'U1~fl'l.l l')ft! f11,mfm'J!Jua:tlUf11av.:J ifltlfl'U'Ul~tl'::lfl'r1 ,'Utl,::mff l'r1tl 
t . "t 

1'li'U'~tl1fl'U1'U'H a1tl., tlna'r1fffhw Hfi'fh.uflNf1~'U')f11tld1'U'lJiU::il ii'lJflflaii,tJ'Uuf1m~i'mrijrJll 

1~'Ufl111lff1tl.:Jlll'lJtl~Nf1~'U')f11'~'U'~tl~"hfiqJf1':hilqJ'H1~,j'Uritl '..r,fifl~'U fl'U'W1f1ii'il::'li1tlfl'U 
JI • 

tlf1~tl.:Jiil..rNf1~'U')f11Qf1fi1.u1fl 'tliflVff'U,;i.:J'illf1f11,UfI";'Utnt;,.u1fl1')fTf')f 'H;tllf1v1i6'Ullfl 1'I.If111 
• JI 

fh.uIflNf1~'U')f11'lJtl.:J'H,.htl~1'U'U1~'H1..hv fl'U~1'Uiitl~u~.:Jl'Utld1'UlflHf11'u'U ~'h~11tJ'Um~i'mr 

ijv11~11tJ'U U;l~l~tltl,::: lv')f,r'lJtl.:Jtll;;'W'lJtl.:J~'U t11~Na~lV ., ~,.h,~'Uh~fltl 111f1l'lJlfl1.ufl 

QI r ,: ci " • "_1 Q -', 1<JI 0 t , A Ad "J 
Nf1~'U')f11tltn~1111lflff'U'ffvua1 ~tl llJ 'il::1l~1'U 'r1 'H'U 'H 1'lJl'r11tltll.:J~tl1'U tl~tlf1 ~mv':I'H\I'U tlf1'illf1'il: 

ltJ'Uiju'W ..hi'UiNf1~'U')f11' tl'Y.jf1'H'U'Y.jf111lf.:JUa'1 th'U1'11 q;v.:JltJ'UUf1tl~i'mrNf1~'U')f11~1U f11'il ~1~1V 
t • I " 

'Ul~fl'Uil.:Jfl'Ua~litl1l1Nf1~'U')f11 ,tltlUf1''Uii9l1.:J ., 1Tftlf\~'U'il:::'tltl1~'U1l1,atl~11\1'~i'Uii 'iJ1f11l19J 

A~f1rll1ii~~,;'1..rNf1~'U')f11iiitlf11ffU'W'i'tl'iJ'Ua~.u~111fl9l1~ ., 1fltl'U.,r1tl':::1'r1ff ua:::~.:Jt:l1,tJ'U~'U 
: "" 1 d~ ... bt"'" .1 "" 1 bt.'2 1 4 ..

'Ulih1il'ifl1VUa1 f11'iU'W'if1'j:::'illVf1V.:Jlf1f1 lflfl1l1f1'lJ'U 1'W'i1:1j'i'i11')fl~'il:::')f1V'W1 l1J9'l1V f1a11fltl l11tl 

'" bt.1 f 1 l 0 d ~ 0 .1 -: '" 1II.'''' 4 1 .1 
Nf1~'U')f11a.:J 1lJllIU11'U1alflatl.:Jf1'il:::l'W1l'01'U1'U111f1'lJ'U ua:::Qf1'U1'WfI LlJtJ~ll1tl-3~H" 'r11-3 ~tl'U lJalV 

-:".1 1 : 1II~"" 511 .d. 1"2 0.... , 1"f'U1F.i1av.:Jtla1fll11Ul1a-3'U1ff11j1'W:::'U1-3U'H~ Lfl l')fNMI'U')f111lJ'U'r1atltlal l1''U1111'Wl'Uf1tl~fllrJ ~u'W 
tI f 'T 

Nf1~'U')f11 l'W'1:iii-3fl1111l111g'U tl1111' ua:f\l1a'UCJitl'UtJtlth-3~ A-31'li'U f\i'jf11,11 Ttl11mh''Uflatl~ 
,. f !II 

o , " " Q QI <&i 4 4 rJJ III Q,I Q,I' 4J ",I' 0 cv
'Ul,:j'tl111 (tl1lfltl'r111.:Juaz'U1'U'H11 'iJ~'H1f1a'W1,!') UaZ'r1'r1Z1a'Utltl '1H111fl'W'r1Ii1~ mf111 Jl1"l11f1a1'Uu 

" bt " bt 11 511 ":",,.., .... 4 : A " bt .! bt " 1l'J!JQ'i'ilZ'Ul111'1f1ilf1 nl1J'U1.:Jl1Jal'U1 ua1'Ul&tJ1Nf19t'U')f11 (ua::1')f'W')f'U1tl'U.,) l'lJlltltlUf1laV~ n 

''U1-3~11f1~llrlmf-31f1prhii11alltV'1 'tltllfltltld:U1f1'Wflua1flLfl1911,htl''lhJfl:u~:utl~1L-) ft~Nfl~1J"11 

http://www.snw.ac.tblcourseware/www.nectec.or.thI
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i 9J
" .dl QI 't " • Q.I' 4 'l 91 ~ Q,Iaan !H'l1n,nm"'lJtlnl ~~W 'l1Lma,:j:ua"'lJtlnl 1'l1'W a1'W U'H Un~ff1,:j 'W'H'Wl'W1Nn¥l'lJ'l111"~ 

!"~ty!~'lJ l¥1atiH'J1~!~1 "'W'l111iYl'W,ra,:jtl~amrn¥l'lJ'l111aanltl "ln~:um~l U~1l tll'ilT111:U 

"I 'JI i 'JI '4.- 'lIJtI
!~a~'Ja'W 'HUn'YIa'W¥la ~ 

"lm'H l1JNn~,:jfl~11 ~,:jijU'W 1f1~i 'Wfll'JVh1'iium~'lJ1'W fll'J'YI a! In::: fll'Jaan u'lJ'lJ N~¥I fitu"" 

"lflrrl'Y1aFffl¥l'lJ'l111 (fl~:u1fl'WFffl¥l'lJ'l111 a. 'lJ1,:j l'YI'J ".'Vl'J~'WT1',jff1a~1ifJ1) !i4a"g;: l~'thFffl¥l 'lJ'l111~ 
'JI 'JI i'JI , ~ 0 i 'JI'" tI "i" jJ i 'JI "I"I I 0 'JI 'JI

ff'Jl,:jT111:UI~a~',ja'W 'HUfl!!:U'WlnlT1na,:jlJ11'1l 'HLfl~ 'Jg;: W'l1'W "lmff'W U !ff'W~ltJ N'Wm ung;: 

'" '" .. ..l! ~I 'JI "i "I 'JI ..,:. lIJ 'JIi 'JI '" 'JI ..,:. ~I '''' NnIPlfituCVI C)f,:jllJ'Wfll'Jff'JH ~afllff ~'Wfll'Jff'JH,:jl'W !'Vl:U'Jllll~ 'Hn'lJl'la,:j(l'W!lJ'WallH~ un::: 

;jJ.a ~ OJ 

1. ff'JH!ma,:j'YIamNfl¥l'lJ'l111 

2. rilll'YIa~I'YIT11 'W ln~-d'l1:U'l1U 'ii,:j'H1'~'n',j~'Wmffja~1itJ1 
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4 !II !II !II..J..J!II 
1. frfl1l1fl'Ufl11:i11J:i111'IJillqI fl'VILfltl1'IJiI.:I 

4.A '1!11!11'1Q1 .~II""!II
2. frfl1l1L:iil.:lfl1:i ~GJ1tff'U ItlflfI~1JGJ111'VIil'VIltlJ'U fI'U fll 

3. iliIfltL1J1J f11t1'V1i1111fltff'U itJ~f1~1JGJ111 

6. i1 tl1J i1 tI.:IliIPl Vi11 vi 'ri1nhri11111'tIll'U1J ff1l 1J:iW' 
OJ .. 

~ tj} Q,I 0 ", QI tI 
7. ~:i11lffU1Jm.(jt!lPlmti 1lIPlmtlflt'IJlm1l111J1Jff1l\j:iW 

!II ., 
2. f11tJ'VIUfllflfl~1JGJ111 

• 'I !II !II !II .... :II !II ~I 2 !II , :II
3. ffl1J1:i flUilflU1J1J~ ltl'VIU1IPltlflTI1'U,", I'll Lff'W IPlltltJ'U tlJ'U ,",ltJPiltJ uman'W IPlltl'rj.(jLlJ'W 

~f1~1JGJ111 

4. Oltl'VIU'"'t'VIfll 'U 1~V~111GJ1'U 



· 
.ct 

tJ'fl'fl 2 

~'U f1'fll mrJ 'UNal"ltlWCJ1 ~~ '1 14 ~l14~\pH\'1'11m'.i1J!~i1~lti~fl~~i1~f11'.iNal"ltlWCJlhnj "l t~iI1,l11J1 
'l.h~ ~f1I'l" ,.r!'l11J1~ ff1Jll'll~11"1'l.h~ ~1114 {)m.f~ti~!1:I14f11'.i 1~1J'I.h~1tl'IfW ll'll Hf1 1"1'll'1f11~ff~Hf>l111J 

t~i1IPl~i1'U i ,.rUrlU~Jl rilflflil~ ,r~J'U 1~i1i MltllPl f>l111Jifl 111J!'1fl,~i'Uf11'.i'l'h1,)tl,r~f1cil1'1fl~~14 
~~ltijwn'U1,)tl'~fff1fJltilf1ffl'.i~l14l:Utl14\9h~ "l ~t~tl1'1fil~,r~rl 

1. f11'.iNal"lttf14'tl~lf11i'.i'.i1J'1fl~ 
... 'jJ 'jJ 

2. f11'.iNfll"Ilff'UlPlltl 

3. 1fl'.i~ff~l~U'fl~L'YIflijf>lf11'.i'YIil~l 
'jJ 

4. flltlNl'Y1i1 

... v ~L. ...
fll1NavUi,'l'U wmftii1nJ'lJ1Vl 

.2! 'I .dI ~ "'-= '" ~I 'jJ <=l "'.1 '" I '1 I ?IL"(;\14 ttl 'I11J1tJfH ff~'YI1Jflf1'1:1W~lu'ULff14tl111'.itl1 i1~flu'.i~f1i1'll'UilWll'flflff1'U mylu14 

L9$'fl~ 1f1ffltllPl~1f1f11'j'j11J19l1'UiI~ Polysaccharide 'UiI~ Glucose Molecule 11Jt'flfJfI'UiI~ 
<=l "''''i QI '" <!I~I 'jJi d ",,,,,,,?,'jJiI

19$'fl~1 flffL'.itl~\9I1f1'U 14N14~L9$flfI'UiI~'W'1ftu'W'I1'W1mff'W tl'U'W llPll'flf11J1mf11~ ll'll1"I1f1'Wtu14Lff'W tJ 

~'1f'llH'1fijlPl Ltf'W'1m~'WN,r~L9$fI~L~tl1l<Jf'W 'tl~lmrJ'WLtf'W'tl1l1f1N,r~'UiI~Ltl~i1m1J~lPli'U'Wilf11;11Pl 
fJW ff1J'll1i~I'i'i1~f11'.i'UiI~~'1ft tf'W 'ttl 

1. ffl1J1'.itnt14'~ (Can be Spun) 

2. ijml1JU~~1I'.i~ Ufl~'YI'W'YI1'W (Strength and Durability) 

3. 1if>l111Jffl1JTH1'1'Wf11'.i~lPlci'll~ (Absorbency) 



, 
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fl11 ~lU'lJflY4'1f'~'lJ1tJ1;n:U11aU'tj.~~1:uafl'l:lW:~U~fl~l~fl'lJ 11..1 2 afl'l:lWll: ~a 

1. U1hYll:Ufli1'~lhll:lV'Ifu1~ffav u1h'i>l' 4 mj:u ~a 

1.1 t~'lJ1t1~1~''lJt291ffl11fl11:U~-iI'VIa fla ";'If~'..rl~'lJ ltl~ffl:U11mh 'l111'lJli'l'lJi>l'ltl t,s'lJ 

~ltlllau~111afl1:1"1 ih'lJ~ij'lJ i11'lJ11ii mlll:fl1ll:'If-il . . ., 
1.2 l~'lJ'tlfi'~v~utl'lJ'~'lJ l'li'lJ t'b'lJ'Ua-il11:ua'lJ ~fl fi'lJa'lJUall:~1'lJ1:U '~ufi ~'lJ ~lV ~1 

ua::u:'WJl1 

1.3 t~'lJ'tI~1~1hfl1:Al'l:l111al~afl1:Al'l:l1'li'lJ llau~111afl1:t"111au~1fh'U1 ,F-i ff'lJ ~ 
fl1-~l1flff -WWA'l1 Ua:11tYl'U~1nJ 

1.4 1~'lJ'tI~1~..hl;7amtl'lJafl'l:lW:1111ttf'lJ lV1116mjllttf'lJ ltl'U'lJ 1911 11q1 fi1lflatl1tlfl111a 

~'lJ fi1ttl'lJl;7t'lfl t'li'lJ llt'luti'1 :u:'WJl1 Ua:i11'lJrr1'lJ111t1W 

1.5 l~'hutlH'VIaltl'lJN'lJmJ1.H~a t'li'lJ i11'lJrr1'lJ111tlW flfl m1:1I:'WJ11 

1.6 '~Vil~-iI'Ut'l-il~'lJ '1 t'li'lJ th'lJftU'll flfl ,F-i iflff1'lJtm:~'lJ1111V ~-illtl'lJ;)1:fJall1all 
r .l A ..;. ,_'U 1 .. r "I.!' .,.

2. U'lH911:Ul'lJt'lWa'VI'lJ11l1 '1111: V'If'lJ UU-iI 1" 5 'If'lJA 

2.1 Surface Fiber l"'lJ'tI~tftA'lllmtVaafid'Ua-il91afl 11lgA 1116'11 (Coating of Flower, ., 
Seed, Leaves) 1'li'lJ ~ltl (Cotton; Gossypium Hirsutum; Family: Malvaceae) ~'lJi'fl ~'lJ Uall:~1 

2.2 Bast Fibers ttf'lJ'ml~~lftA~lmi1'lJ''lJffA'Ua-ilttlaafl (Phloem Tissue) 'Ut'l-ilY4'If'W1fl• 
Dicotyledons tlfl9i1t'ldH t'li'lJ 

ftij'lJ (Flax); Family: Linaceae 

tlafl1:t~l (Jute); Family: Tiliaceae 

i11'lJ (Hemp); Family: Cannabaceae 
., 

2.3 Hard Fiber from Vascular Bundle (1~'lJltl~lflff1'lJ'Ua,n1t1'1h-'rit'lt'lllf11'Ua~'U 

Fibrovascular System ( Xylem, Phloem) 
..ilTUff'i'lJl11VW (Sisal); Agave Sisalana; Family; Agavaceae 

ffUtl:1A (Pineapple); Ananus Comosus; Family: Bromeliaceae 

., 2.4 1~'lJ 'tI"lflti1'lJ~ttl'lJlift'l'~ (Woody fiber) ~,l1'lJnio'~"O.:j~U',r ,11utY';lUniOt~t1 

'lJ6~'rit1'lh'rit'lmYl11irl'lJfl1'i.yhfl1:~uutl'lJti1U1YitY t,s'lJ Ufl1atl~ff ffUffl11111 tlOUfl1 uaztloffl 


!II 2.5 1~'lJitl91fltY1'lJ~'lJ '1 l'li'lJ fll'lJlll"t1~~U1h611 l~"hln_h-3 ua:atlat'lfl'Ua-3fH'I 

(1I:'W11'J) 

A .~~'lJ:~1"~'t'ft'l:nJ61afl'lf,jAwd-IJ~t111l11.111 ~tl'a: lt1'1f.wl 'lJ~1;)tll: \111'lJ t'liu 14'til 
!f11a-3't4~11111'Jf'Vlllfl1a-3i'lf~h~ .., IrJU~U U1j~'l~~if 

1. ,/1.1lV~lfl1J'il1J'Jf1~ 7Kuri Ut'U 7oilii(Jglufi111J'Jf1R UV-1lfJU 

http:lt1'1f.wl
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1.1 ufu1mnflYf'J1 'A'urlld'u1V'il1mC}1f1~1f1ff IrlUId'u1v~lh~flfl'jJ~':lVtC}1f1g1f1ff ~~'I 
1I1mhu~h~ <I'J 'U8~Yf'J1I';U ihu U8 ~ilu 1Vffliu~lfllmJ~'n~Tl ~10 ~U UfI:f1lU1l1VW' IrJU~U 

IC}1f1g 1 flfflrJU 1 ~ 1:JJ'nfl~nJ8i'un;flfl'jJA",w1mflQfI 'UfI~flg1fl ff~lU 1'1,1 :JJ1flii1flH ff~HlrJU 
..:. 'JI 
fl~f11Uff1'U1 

1.2 Id'u1V'il1flff~rl 'A'urltd'u1viUl~U 1';'1,1 'UU ff911 flU Igli l'Ul UfI:1V''H:JJ IrJU~U td'u 
,.14 QI.Q4 J:.e:t: 4 d "1tJI'Hfl1U :JJffUli91 fl8 1:JJ'fuilOflUl fl11U1'HUV1Ufl~fl11:JJU'U~UH'il~fl91fl~tl1\1flUff~UAflU 1'1,1 <I'J 'il~ 

fffllV;l1 

1.3 	 Id'U10'illfliiuu~ '~urllvliu 'VIU9i8f11ltiflfl~8U'UfI~ffUlflii 'VI '1,1 hl Ufl~'liihhHh 
.1! 1 .., .. ~ :H ,,,; ..... ...1 ............... .....,'JI

2. 	 1'1;,'1,1 Vff~lml:'H mUll.1U Vll:JJ'lfI!Wff~tflll~'H'UU'illflffll6UU'VIlV 'Hlflffll8U'VIlO 'J1 

'VI flUllU td'u lv'inmnl:JJ'J11~ u'thlrJu 3 Ul::Ul'VI 

2.1 ld'ulv'nfl~lflffl91fli' 1';'1,1 l'rl1'V1lflU loflin,1'1,1 'H:JJ flU 1'nn::iifl11:JJ'dlifl'H~u1lilrJU 
QI '.IQ Q# 

6U91nV91flfl1'HU~ 

'JI ... ... 	 0 'II 'JI 'JI' • 
2.2 I1fUlv'nflfllfl':JJfI l'J1U 1UflflU lofluf11lmluflfll fil~l'rll fil~UfI~ 'UUUUH91H <I'J 

""'JI" d lIJ'JId d ~ 'JI 
fflVfl911l ff1V1f1U UfI:: lUmmfl91 IlJU91U 

:H 1 ...... , "11<!1 0 J 'JI .J!'JI 	 "'" 2.3 InU Vfltfllflfl l'J1U flfIl 'lJ Uf11l'VI11"aflfll fllU1:JJ H1'UUUfl::lllV:JJ UJ'J11V'Hlf1 

'Ha~mflUUflfl 1I1lilU UfI:'nllJ IrJU~U 
:H " ..i '" .. ~ 'Jl 1 ..;, 'JI 	 ... _I'" AI 1 J!0

3. t"aU 'VfHff~'fln::'H IlJUlffU Vll fI'il1flf11lUlffll'illfl1in:JJ'J1191 lJllJllilJ1~ flHffl1~ 

1'1fl'H:JJ1:tilif11l1of~lU '';'1,1 f11l'lhlC}1f1\1 i flff'illflYf'J1lJl',huijillvlfl'tJffl'HfliiliH'J1-UA ,d'u lv~~ 

ff~lflll~...r 'th:JJ1lofult iO'J1U"'~:JJ1flfl':hld'u101inlJ'Jl~ ;l1f1V"Ud'Ulv~~ff~'fln:...r '';'1,1 1ffflflff Il 

ml'l UatU1JlJl1Jfl1m'itJfI~ IrJU~U 

(http://www.schoo1.net.tbIlibrary/createweb/10000/scienceIl000Q-6470.html) 

fl11lJ'HlJ10'UfI~Id'U10 

IC}1f1g iaff1ftfl'illflf11ll1lJ;l1'U6~'n6~UC}1flmhft (Polysaccharide) 'UfI~flg1flff (Glucose) ;~1lJ1f1QfI 

'U 6~1C}1f1g1 flffl1 fI~;l1flU1UflU~IC}1f1a'UfI~Yf'J1lrJU'HU101d'u10'Uu lA,gfllJ 1mftA f11l m 1:i mi1tiu,rJu 

ld'u1fl 

Ul::lilll'UfI~'d'U10 

1. td'u10'\llfl1i'.illJ'Jl~ ,.x"rlld'U10~iifldlu1ill1J'J11~ mj~ 'A',rJu 

1.1 td'u lfl~nflYf'J 'A'urltd'ulfl'illmC}1f1~iflff trJUtd'u 1fl~U'.i::f1f1'jJA'1f11C}1f1\11f1ff c;~'A' 

'illmhu9il~<I'J'UfI~Yf'J '';'1,1 ihu Ufl a-uu 1flffliu::lA 'fllJ~'n~l1 ~1f1 UU '1fI::f1'.iUl11VW' IrJU~U• 

http://www.schoo1.net.tbIlibrary/createweb/10000/scienceIl000Q-6470.html
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..l. 'JI 
f1'lfllUffl'Ul 

1.2 l~Uitl'illf1ff~l'l'''''Uti l~Uitll1.h~U l,jU 'Uuff~rl (Wool) '1111 (Silk) N11 (Hair) 19'1J 

~ 'JI I.:,..,..,.,..... ~I:"" '"'Jl
1'Ul Un:lt1'1111 l1JU;tU lffUitll11n1U11ff11'lJ;) f'Ul 1110l1Jtlf1Ul fl1111111Utl1un:fl1111u'U'lUH'il:f1flf1.:j 

~lff11NffUff'lUflflU1U II') 'il:fff11t1~1 

1.3 l~UltJ1l1f1ffUU; l,jU ldlVl1U (Asbestos) 'YIU~Ofll70flf1;OU'UO'lffTHfln 'YIui.., 

un:hhh''''~l 
~ 'I'" ,,~~ 'I"; " '" ".1 ...,.., "'l~ 'Jl 12. lnU &tlff'llfl71:11l1JUlnU lV'YI11'41:1t1ff~lfl71:11'UU'1f1ff170UU'YI7V 'D'YIflU'YIUlffU V'illf1 

n711"Jfl; 

2.1 1~uitlTfO~lOff1~o11,jU 1'YI1'Y170U 'f'lf7711 lU11110U 1Tf71:nfl1111..,1Jfl11Vu'1ilriu
• .. q 

nU;t71t1~ON111ir'l ffl11i'ufllfl70U (Dacron) l-tlUl~U lVff'llfl71:t1Tf1f1TfO~lOffl'Y161fif1"Jfijfl11d 'I 

..t,.., ... '" ..t ""'.1 1 "0 ~ , ... ~ "I 0
0If'l1'Wf16f1"Jf011U'l11 Mylar 111J7: tI"JfU'YI11nU tI'VI11"Jf0f1 un:."n11 

2.2 1~UltlTfO~16i11tli' l,jU iUf10U (Nylon) l-tlUTfO~11161ff'l'f171:t1ih1f11V"Jfijfl ,,jU 

-. i .. ..,..;"'" 0 ... ..,. 0 " ,iunou 6,6 !unou 6,10 unou 6 0If'l;)11n'U'YI1'UtlUfllf1U11f1'l"Jf'O'il:ufffl'l'D1U1Ufl17UOU'O:;)0l1 U 

""'" "...... -. .., ~ " ... "'" '" Il10U011107'UO'll0l1UUf1:mflfl17U6f101fnf1 !unOU'ilflllJUTf1f11'Y107110Tfnlff;)f111fl111111'U'l111f1f111 

"6~11101U'lJ1Jl~11"Jfijfl~U (lTf71:nU7 'l~'l~fl~U~~U7 'l'U0 'liU];:lTftJ , 'YI~) dju ff17~~fl ''''tllf1 

lIJ ,..,.., 1 1 'JI'''''' ...... i
(lTtn: lUf10U11TfU1i: C-H U 111f1fJf1UOVf111'W0f111107UU1Jlfl11"JfUflOU) unOUffl1117i1'Y1flffOu 

liiWNff11 101f~l1nl11 (NaOH + Ca(OH) 2) 11l01Nl'il:'tfft'101fl1011 ll1lUtl tJ1: lV"Jfu'Uo'l'unoul"'u 

o .: 'JI _'l! I I ... 'JI " d , 'JI d '" ~ 'JI
fll7'Y11tffONl Q'lll11 Q'lUO'l 'UUUtJ7'l~1'l1l') fflVf1f117 fflVlouun: 11mmf1~ l1JU;)U 

...... I '" ~ 0': 'JI :J! 'JI "'" I ...

2.3 'tlO:fl1f1f1 lYU OOl'''Jf LUfll7'Y111ffONl H1U111 Nl'UUUf1:1'YIV11 111"Jflt1111fl 11f1'lfll 

OUUflfl al1hu un:Tt711 l~U~U 

2.4 10lff1~ lnffuoiJh;)fllriUTfO~ll10l~l~~V11 i~1I1f1f117 '''101fn~lf1fffhtJ~fijVl0Uf17fl 
06]f;m<i111~u li11t1nmillcif1~jmrlu~1d'ltJijmvl fll7'''tJ7: lV"JfU'illf1101ff1~lnffO:cih~fll,ju N~;) 

lrlUl~U'V011UUf1 60 N~fllrlUuHUTff11ff~f1~',1';lUN'lff1~,1Uf1:..r11fflt1'''' 
3. 1~u1V~'lff'llfl71:t11r1Ul~U'tI~'~'1f1fll7'\llff17'illf11i7711"Jfl~111tJi'utJl'llf17'lff!H1lf 

111111:0Uf111'f'llU l,jU f111'\l 1101ff1Q lnff'illf1.w"Jf11nhtJijfijtll0Uffl11fliiUHyUfl l~U 'vrt'l 

ff'llfl71:11 '\31111'''tJ7:lt1"JfU1""111f1f1111~Ultl1i7711"Jfl~ ~10th'l1~U 'vrt'lff'l1f171:t11,jU 1ffflOffl1 

VO'l 1-tlU~U 
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lCJfa\llaff LfJU 1311l't'ttlalllo1 t11:ZfltlU~1lJ 11llaQa~O~fl\lltlff~lU1U1l101j1tlHffrHLfJu 
..:. SI 
fl~fllUff1~1 

1.2 l-§u1mnod'~l'l'~Ufi L-§U1lJ1t1191U ,,;u ~Ud';l'l (Wool) ''H1l (Silk) Nll (Hair) 19t1 

Vi ~ SI SI 1 · J. "'... "" ... i1:. '" L~l ua:z1lJ &'HllllJU~U lfflJ Ul'Ha11J1lffllU~ tlO WOl flOU1 tl111lL'HlJfl1ua:ztl111lU~~UHt::afla~ 
'JI QI QI Q.I 

il1ffllNffUff~Uflfl1J1U ~ t:Zffa1flfl1 

1.3 L-§U 1mllflfflJUll';1,1 U11lJ-HU (Asbestos) 'YI'IJ ~0011flflfl~tlU''nHff11ltl1j 'YIU hi 

ua:zhhh'-W~1 
'11 1 .., .. ~ JII 1 "" tI", ...1. '" .~SI JII 1

2. lfflJ flff~ltll1::'H llJlJLnU lJ'YI1l'lrJ:Wff~ltl11:Z'H~U'lflffl1tlUlJ'YI1lJ &'J1'Y1flU'YIUlnU mnfl 

... 
'fi111l'J11~ 

SI 1'" .. I 1 1'11 III • ft.I"" 'IIJ' ~ 2.1 Lff'IJ lJ't'ttlalOfflfl011'J1U L'YI 'YI1tl'IJ 'J1U111 tU'HlltlU l't't11:Zlltl111llJlJfl'H~U LllllJU 

.., ....... ..s.... !'it JIll'" ........... .. 
OlJ~l1lJ~tlN1'HU~ Il1'H1Ufl1tl10U (Dacron) llJlJlllU lJff~ltl11::'H't't1fl't'ttlaltlffl'YItl1tlfl'J1Ufl'HU~ 

... ...... ... ·ftl 1 JII 1 0 .. ~ .... 0 

CJf~11t1fltl0'J10'H1N11 Mylar 1l1J1:Z lJ'J1U'YI1lnlJ lJ'YIWlftlO ua:z.,.all 

2.2 ll1lJlt1't'toalolllfl l';1,1 llJatlu (Nylon) LfJlJ'VfOallltlld'~ltl11::""1j'Ha1fl'J1iiflL';U 
"I IIJ Vi ...... "". o ........ A 0 tI <11
tlJaOU 6,6 LUaOlJ 6,10 Iuaou 6 CJf~~1la~'YIl~lJlJfllflU'Ha~'J16':ZUfffl~'lU1Utl11U61Jtl:flOll AU 

... " 1 ..,!'it .. ...... '" •...Q

1l0Utlllltl1~6~l61lUua:01fltll1UOOCJfafl lJa61J'flllJU'Vf1t1l'YItl11l6't'ta1ff~Olltl1111U~~1l1fl011 

Q .. ......... ... olI "" '" .... AI"I"!'it ""'" Vi
l'I6aL1l01UU1Jlflll'J1U fltl'U (l'Vfl1::llUHfl~tlfl'YIU~~UH~tl~'Vf'U'fi::ll'l1J ! 'YIfl) llJ'Uff11'Y1~fl l-WlJ1fl 

Vi • .., 11 91' .............. 1
(l'Vf11:Z & 'Uatl'Ull'VfU'fi:Z C-H 'U 1l1aQa'Utlflfl11't'ttlallltl1UUU1~1l'J1'Ufltl'U) 'U atl'Uffl1l11 il'YIflfftlU 

1fltlNff1l1CJffl1alll (NaOH + Ca(OH) 2) 'H;6lNU:Z1tfti'lCJfUtlll11l1UlJ t11:Z llJ'J1,r~tl~ lua6uirl'U 

o .I 91 _~. , ... 91 .. '" Vi 91 '" '" !'it " 
fll1'Y111fftlN1 Q~1Y11 Q~'Utl~ ~uutlHfl1~~ ff1lJOfl11 ff1lJl6Uua:z LllU1t1l0fl LlJUflU 

~ ......, tlIII ~ 0; 91" " ... I .... 
2.3 Itltl:tl1afl 1'J11J tltl1 1'J1 L'Ufll1'Y11ln6N1 N1'U11l N1~'U11fl:1'Y1lJll 111'J11lJ'H1tl 'Ha~tl1 

QI 91. !'it"
O'UUfltl Nl1l1'U ua::'Vf11l LlJ'Ufl'U 

2.4 LCJfa\llaffu6Ci'fltllfJ'U'Vf6aLlltll~'fllt11l '~'lflO111~lCJfa\llaffYhtl6fi~mflU01tl 
otii~t1l~ll~'U 1~'UJ1jmtlcia~~t1lfJ'Ui1d~tJ6mm fl111~t11::1t1'J1,r'1t1lCJfa\llafftl:::Cilflfl L'liU Nafl 

!'it "1" ...!'it 1 ... ""1" 0 ..... 'JI "ILlJ'ULffU f1611UUa 60 NaflllJUUNU'Vfa1ffflfl'YI 'J1'Y11UN~ff1fl'J1Ua:::111lff1lJ I-W 

JII 1 .. QI .. !'it JII 1 """I 91 0 ... A'.....I 1 "<11 'JI3. Ln'U t1fl~ff~ltl11:'H LlJ'UL'lJ'U f1'Y1lfl'l0011'U1ff11'lO'finll'J11fllll1J1U1J1~ tlHff1H I'H 

L'H1l 1::: flU011 1 ~~1'U L'li'U 011 lhlCJfa\llaff'lo.w'J111n;,t16fi~t11flU ff11ltl1jU H'J1Utl L-§'U 1f1~~ 
.... tI 0 1'1IA I 1 <!'III 91 '91 III ... Qf 1 :it 1 .. .., .. , ... 
ff~ltll1:::'H 'U11l1 'J11J1:: lJ'J1'U ltl1l10011Lff'U &lJ'fi111l'J11fl fl1tlflHLnU f10..:lff~Ltll1:'H L'J1U 1fftltlffl1 

t1fH lfJlJ~lJ 
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"nJllii'U6~lA'U,~ 


1 tn~ ffrlUIHfIlVfllTfij~tlUl:mnJ'VI1~lfli'iull:fIll 1'1 v~i1'U6~ 111lllfJlI'Uij~ lA'U,v lrl 'U 


..... A... 	 1 ' ..,.,. " d .I ,: -'l,,. .:. ILl'" ..,Q ... J0 	 Jl 
ff1I1.J~IIJf~lIf1l1 ftV~H~t)ffll1.J~'U6~fll'VIfll'U'U'illflltr'U V'U'U '1l'n'U v ~ftV'VI1 !lJfl1ll1tJWffll1.J~ft~'U 

... '" 1. lIfl1l1U!'U~m~Ull:'VI'U'VI1'U (Strength and Durability) 

2. fflllTH.l~'U';; (Can be Spun) 

3. 	i'ifl1lllffllllltl''Uflll~ftcif1.J~ (Absorbency) 

.:. III_I iI .J Q SI , .J '" ... '" III_I iI .011 iI.J Q1fl~'VI1 AlJ fll'V1 fllIfl'illflltr'U ~'VIU'U~Ul~'il:lIfl1111U'U~Ul ~'VI'U 'VIl'Ufllll A lJfl1~Hl6f1l'VINlIfl 

.I -'l,.J .., :1IIi1... ',iIiI '" : .: 1111'''' 0 '" 
'U'U'illf1ln'U V'VIffll1lltl<aftllJf1.J'Ul Aftft'il:ff ~NlI Hfllffll1lltl~ftllJf1.J'U lUll: fl 1111"If'U &i'lft1'H111:fflHl1.J 

o 'I , ~ , .cI... QI QI .c!\ : , tJJ d QI tJJ"!It,, Go':QI 	 OJ 

flll'Ul 'U 	"If &'Uff1'U'VIlIflllffllflfffl1.JN1Ull:~ftO)f'U'U11"lf'U flll"lfftfl1 UlI:N16611lll'UflU ft~'U'U fill 

..,Q -'l, 0," 0 ..,Q" .J ... -'l ,: '11' 0 , ""'" 'VIn1.Jffll1.Jfl'Ut)~ln'U V'il:'VIl Hffll1ntl'VI1'U1Vffll1.J~'U6~fll'VI1l1n'U V'U'U '1 &i'lUlI:'VIl HPJ "If 

.. Q Q.., <f _I 1111''' iI d 0 111_1"1 iI 
ffllllltll1l6fl"lf'Uft'U6>1f1l1flflW!fIlJl:lfI'VI Ai'lQflfl6>1f1111fl1111fl6>1flll'V1'il:'Ul m !1Hl'U 

fll1f1iifllAu LV 

1. fll1NiifllA'U'V'illflu6ml'1v 
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'; • 	 1!
\ ., 

'* 1 if , 

" 
~D~"( "'" 

0#. 

fI1"~ 2 	 Uff\9l-.1f11'iNa~t~'Wiui i'l1I fll'i1:Tl111'111 fll~~'W '1'111 fll~'YIfl~1'illflt~'W11-'11 

~l~ftfl'~~lflt~'W11111 

'1.h~llJ~..r'tlfl-.1l~'W ieJ 

~ I 1 " 2 1 ... 2 '1 .d~ '311 ';'.<!I .<!I .d~ 'JI 9! ~ ..;1. ]J'j~ U'Y'W'tIfl-.1trflJ V1i'jnl~l~ It'l'W Uft &~ 'W'fJYlffTYlf1'j'jlJff~'YIfl flfl 'VPlff\ tlHffU tVft 

ffl1l1~mh1tl~,uttlu~ltll,rU ~leJ tlf)U~1 tlflm~UJ1 ih'Wailu ill'W'jllj U~~fl'j~'Y~ u~'W'tl~1'11J\9I 

~tlu it11.J !,$U ri1U'tlfl~'I1lJflU ~fl ~UflU H~~~lU1lJ i~uri ~u ~lU 'f1 u~~:m;'n~11 
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1h~1tJ"lnr~tl'Uff'U1m,Y~Afi11~'" 

1. Aff'U1tJ'VwiiltlffAfl31 1.n'Uf11~ihA~3f1 ~ltJ U'I1 Ua~tlJ'U 
31 "' .. " ')I 0 1 31 ')I' , ""31" c;J

2. !ff'U1tJ't'W1:'U3 UJ~ 11l'1'Uf111'Y11n'tl~1 t;!~!m t;!~'Utl~ ~'Umh~'flH ., ffltJfl'fll'j ffltJW'U 

!la~'~U~m~fll~'U~'U ., 
3. Aff'U 1lJtl~filnfl 1f1'Ufl1'nil1iYtl~1 ~l'UJ1J ~l~'UUf1~diV1J 1lJ1l'ltJ'I11'fl 'I1tl~fllfl'UU~'fl 

~1111'U uag:~'jlJ li'J'U~'U 
... <II 31 ...!'It, '" ~"3I 0 ..." 31 lILI

4. lern\!1nffUtlC]f!'fl'fl !1l'~n'flru'Uu~'U~mff'flf1'Y1 !1l''YI1U~~ff1'fl1l'Un~1!lJffltJ rn 

31"" 311 ...
~tl'fl'lltl~!tY'U tJ1inlJ1l'lfl 

1. ff1lJ1f1ff1J1tJ 

, . 
2. tJ3tlffnltJ~ltl 

91 ~ _ t 

3. tJtllJ'fl'flff-11V 

31" ~ 1 ...~3!'l'W'lltl~! 'U tJD~ 'HJ1l'l'fl 

l:ll , :lI ~ 
I 1. m~f11'j 1l'~l'Ufltl'U~l~ff'U 

2. '1l'YI'U9l3fl1~imh~ 
I "':lI 0 '" 1 i:ll! 3. lJ'llf)'ll1flll 'U fl1'j 1l'HU 

4. ~:'Ultl'Olf11fl'l~;j 4. lJ'" lJ -, ')I ')I'j'U l~fflJ'U'fl 'il'U'OV 

')I "" ')I i, '" " '\ltl~'\lfNlff'U tlff-1&fl11::'H ')I ~ :lI , '" " '\ltlt tl'\ltl'mru Vff>llfll1;:'11 

1. tll'1l',*1J1~ilJ'Mu"'~m'l1mHnV 1. ff1lJ'riU~1!tlU 
I ... :lI 

2. 'YI'U'iII{lfl1'jC]ff1nl~ 
I 

2. tI'Otlffftlt1t.11fl 

3. ffl:IJ1'jtlll;'UlJi~fflJU~i~'HnlflmmJ . 3. 'j~'UltJ31fllfl'i~~'Ov 
.d •lun :(http://W..;\tw.cerannc.1pru.ac.tblfilesJ9%20fiber.doc) 

http://W..;\tw.cerannc.1pru.ac.tblfilesJ9%20fiber
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... "1tfll1NafUf.1'UtnO 
... 91 91 

1. 	 fll'l' Nn~lfftlfllt1 

~ l' ..; 91 "0 ... ~ 91 .. d. ~ .. .. .... , lIJ_l..!
1.1 lU1J"lt1'V11"11''VI6Nl1J11J1Ffa~1'U1JN1,.n6ff-a'VIVl'U1JltlU1J1j tfl,tlU1J1JlI1J~fHA6 !U1J 

1.1.1 ,tf1Jlt1ii1JU11Jll~llflntl1'l'11Jn1J~6n1Jl~1Jltf1Jtll1 
" .. 0 ....,. lIJ " 91 .J! ..

1.1.2 lff1J Ltltll11Jl1Jl'l'11Jfl1J lfltll1J fll,.11mW1 

~ i 0 "'".. .. ".. ,1.1.3 ln1J tltI111Jl1J1'l'11Jfl1Jl'1Jl1flntl1l1n11J ~ lI'l'61'1Jllflntl1U1J1J 

91 1 ...;1.1.4 lfftl tltI111f1t11 

1.1.5 i1'1J6~1ffi'J~~fll~1JUV1JtI111,s1J 1{1t11nH: 

' " 1.2 m:1J11Jfll'l' iJ1Jflltl . " . 
1.2.1 fll'l'iJU'81fl'mY1Jlrl1Jfll'JiJ1J1{1t11il';~fln (Mechanical Spinning) 

1.2.2 fll'J;J1J 'illfl lt1t1111r11Jfll'l';J1J1{1t11i'VI1-alf1ii (Chemical Spinning) 

1.3 fll'l';J1Jl{lVI{1V'l':1J1J~lV 

~ ~ .: Q,I .. tI 04 

1J1 fl"n-a 45 1J1 nmnU:1H1J61J1J11Jffln 

1.3.3 fll'l'ffHltf1J iv 'f1~6-affl~';1f1111Jff:61f11611tf1Jl~1Jnpj1J1Jl~ ~ 1-;tl1Jff~11ff1J6 
.... " " ....... ~ i";! .. t," ~ 1fl1J ff~Nl1Jl'1Jl1fl'l'6~lfltl1fl1Jl'U1J V'VIff1J 1'l'Vfl11 ff n116'l'ffH (fll'l'ffl~lU1J v) .. 	 . .. ~ .. .. ,~'JI'JIi........ 	 .. " ....


1.3.4 fll'l'H1m1J ttll'n6 II Lfllff1J tI'VI1JfJwm'nfl l'l'tl1Jff1t1~11J l1n:lll1JV11ff1J LtI'VI 

ffl~U""11Jl1~11fl46-all10flfli~ lH1Jlt11JHltf1Jfl61J~1-a~~hUitl1J 

.s~ 0' " ~ .... o" • .s .....1.3.5 fll'l'fI~ l'U1J fll'l'1Jlff nI16'l'lInlV1n1J1Jl'l'11Jfl1J un::1J 11'1Jllfl'l'6-afl-a lfl'l'6-a ram 

'il:fi~1Jl'l'11Jn1Jt1'1Jff'nI16flll1i 
.s .....; .s ~ 1 i 91 d .. 'JI' " 1.3.6 fll'l'fI~nfl'1J1Jlfl l'n6'V1'il:fI~ln1J v lIlnfln~!lIn6lff1JNltJ1Jtlflnl~ 114 - 118 '1J6-a 

111 """ ..... d 'JI'1J1Jlf1ff ral16'l'lfl1JUn:1JfllmW11nm..l6t1 

1.3.7 fll'l'iifllflntl11f1t1iifllflntl1 lH'ltf1Jl{ltlUU1JUn::mUV1 U""1m61~ll1n6f11{1t1 
i1 'JI 	 'JI .... " 1.4 fll'l' 1J1Jflltlfl1t1'l' ::1J1J'1J1Jff A 1 

1.4.1 fll"a6fl1'n::fll'l'~lU1JflIH1Jlv '~6fl1,qtl~lU1Jfl"1l'iJfI'1J6-altf1Jitltltlfllrl1JVf1fl ~ 
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. 	 ~ 

1.4.4 	f11'iij~LflnU'l f11'iil'WLI'W~lU~'lU'U'Wt11Jl1fh'~li~1i Ring ua~ Mule il'il~,j'W 
.Q .""'WU1Jil'W~I1U~'lU'i~1J1J Ring 

1.5 1ifl1'in'WLI'W~10U1J1J1'Hli 

1.5.1 	 'il1ml'W'lmtl'Wa"an07 (Fiber to Silver) 

1.5.2 	'il1f1ff'an07Ltl'WLI'W~lU (Silver to Yam) 
~ . 

1.5.3 'il1m"''W1mtl'WLI'W~lU 1~u'li~tFI'H~~'Hl0ihj'W1Jl0'Wfl'W 'Hl'61~Ufl11 Open 

end Spinning 
~ 

2. fJW ff1J-U;'U0~11'W~1'W10t1'Wua~100n 

o •
2.1 	 A'l11J'H1J1U'U'6~A1'l1 Thread ua~ Yams 


91"" 1! 91 ..lo 'Aid
2.1.1 	Thread 'il~1'1tl'iOmn'W~lU'YI'W1 lJl01J 

2.1.2 	Yams ifl~oml'W~10~lh't1'Y10~1 

_ QI 91 d 9I..l"" 


2.2 ~wa'1J1JlJlua~am'W~'U0~~lUW1IH1'Y1~ 

2.2.1 	 l'Hilu'l 'YI'W'YI1'W 


... ',91
2.2.2 	O~'H~'W ~l't'6a'1Jfl'l'i . 
44 d 0 

2.2.3 	1JH'l1'i01Jff1J11ff1J0 

2.2.4 	A~,t1 
. 	 "" 2.2.5 	 'YI'W'YI1'W1Jl'6f11'i'U~Q 

3. 	ltf'W~ltJ 


"" 91 91
3.1 lflaU'l1a''W~10 . 	 ~ 

i'WflUil'Wl"'Wioi..f&i1'Wl"'WtA'10 'li11'il~lrl'WA1010t1'W'I1l6ioun ,~A''6,nhl'''W i01J1 

ij~1f1ao'll..rlO'i'l1Jfl'W ~~Ull'W~'6fl'W&1j'Wl1'Wvn ua~""h1..f1'l1ilv'l ~1'W'l'W'U'6~1f1nO'l'61"il11flaV'l 
91 91 "" I 2 "" ., 91 "" " ''1: p.....1"1 ~A'W60 "l1'U11flaU'llJ1'Wfla1~ ua~1'U11f1aV'lU'W'W VtJ1'l'il~1'U11f1aU'l 1J1J1m'YI1 &Vff'W ua~1jI11uv'W'YI &'1t L'W 

91 ... '91' 
f11'il'U11flaV'l'il~1J1f1f1'l1~lVTJ~ 

91 "" 	 91 p 0,911 QI AI ..t 91 91 191''''..1 91f11'iL'U11f1aV'llff'Wfl10 (Twist) 'YI1 ~ ~V'il1JlJa1V'H'W~'U'6~lff'W~10 'H'6Vfl1J'YI ua'l.. 
A I 	 ... 91 ..t ... , t 9I.Jl t ... 41 0 '_9} 91 "" J 

'I11d'W1Ja100f1'U1~'H'W~ LflaV'l'1t'lV 'HLn'W mf11:l:fl'W 'il~'YI1 l1~lU1'H'WO'l'U'W . 	 ~ 

3.1.1 	 lU0'l1~L"''W~101Jl11JU'W1~~ 'H1f1fif'l'YIH'U'6~lflaO'l 't11Jl11JU'W 'l'U0-11Jl6'WfiaH 
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3.1.2 'HlfliiffYll~1I8~fll'51~11flat.l1i1JA11lU'l..r11l8~A8'Uflnl~1I8~~-Urflll'5 z 1~tJfl-h 

fll'jl~1'flatJ1UUU~1 Z 1I1tJffl'Hi'UYlf)N'11htJ''HtY1illflatJ1UUU~1 z 

3.2 	1tf'UlllflU,j~88mfl'U 2 'JUfl illlltl 

P 1 : • 'JI d.1 'JI IJI : 'JI'" ..,!'II0
3.2.1 ttltJ flfl''lJ (Spun Yam) fl8 fllflYllJ'5::fl8UPl1tJ &flfl''lJ'lJl1l11111lflnfl1'511lfl'lJ11J'lJ 

1tf'lJlllfl 1I1fl1fli'lJ~bifllNfI''{J:::i1i1~tJU ,rl81h'1JYl81fl'lJN'1'\'I::: '1IN'11118i1i,~tJU 
'JI 1 	 • 'JI d 'JI" ... ... ...3.2.2 fllfl mJ11 (Filament Yams) fl8 ilIlflYl1J'5:::fl8UPl1fl ~flfll11Jl'{Jfll'jfl~'511lfl'lJ 

'JI ... '" 'JI ... '" QI ... ... ... 'JI 'JI A 0 "IAI !'II. 'JI
'61'\'1111 l1fl nfl1lnfl'lJ 8fl N1f1'll NfI'l'j flU un::: A '5 ~ 1'5 tJ~1I'lJ l'lJfl'lJ A n8il11'ff'lJ ill1fl 11l8'lJ 1 &1JYl811J'U N'lJ N1'\'I::: 

'1I,d'6;l1~(;flll 
3.3 fll'5ifUto l'lJ'l'lJ lfl a fl1118~1 tf'lJII lfl 

tI 

3.3.1 lflfllmfl1J1-nflU'{Jlflfl1lllfll1 1 ii1 

.J1P dJ! ... ' .... "" 'JI "",l , '"0

3.3.3 In'lJttltJYI,,.llflnfl1U'lJ'lJ 'H'581l'\'l1'U1'lJ1flnfl1\i~ fllfl'\'l:::1l1'lJ8U'lJ'lJ 111I~UH 

"" l'H'lJfl1 

'JI P d J! "". • 91 A !'II J! ,P'JI,l 1

3.3.4 UY'lJttltJYl1,.llflntJ1U'lJ'lJ1l1fll'J'lJ fllfllfl'51Jl1J8Y1811J'lJHl '\'I::: ttNl1'lJ8U'U'lJ un::: 

3.4 1I'lJlflltf'lJlKlfl (Yam Size) 

0, 'JI1:QI!'II 1 .1 "' ..... 
fll'5UU~'U 'lJ lfl'U8~fllfl fl fI''lJ ;)fll1J 'lJ Number tlflfll11'lJ fl 'U'lJ Alllfl111lfl'll'WU 'Ii 

, .J1 IJI .ok , '! ... , .J1 'JI dod 'JI ,P ... ...: dlJl2. ...
1::'H11~U.l'lJ &fl'H'lJ ~11'lJ1fl'lJ 111'lJnfl6f1111l fll1'U6~ In'lJfllflYlfl-3 l'H tJl1 ~ 'iJln1f1llflUU'lJ 1'::: UUYI &1J'ilfl 

'U'lJlfl'(Jiu~~,fl'lJ'fl~ltJ 1;flfl11 '5:::UU~lfl 
3.5 1I1tJ~'~Yl8N'1 u,j-3lfl'lJfl~1J'11~ ., 'II 2 fl~ll A~if 

3.5.2 fllfl'Wlffll (Novelty Yam) fl8 ttlflYl1Jnflllftl:: 1l1'iflll1J'U'lJlfl &1l1YllflUfln8fl 

• 

fl'iil1'ff1l8

3.5.1 
tI 

fl'lJfln8Pln-3

1I1fl'li1"Illfll (Simple 

1tf'lJ 

Yam) ti8 j(ltJ~ij'UUlflnhn'lJ Un:::ij.l'lJ1'lJ1flafl1 

'JI .... .. P d...... , ",.... 111 ' • ... 

tI 

n,utfu 1l1-3fl8'lJl~11flatJ1uti'lJ Ul~fl8'lJl~11flafl1'Hn11l 'Hl8ijnflllftl:::lfl'lJ111-31flU~1l1J1J Un:::ltfu 

lmJ1'{Jf11-3 aft'u 

3.6 	'Jiifl'U8-31tf'lJlllfl'li'i1'llfll 

'JI Pd. !'II '1/1 'JI d ... ... :... .ok 0 1'JI
3.6.1 UY'lJttltJ1Plfl1 (Smgle Yam) 11J'lJ'fI''lJilIlfl'VU'Ul'flnfl1''Wfl~flHlflfl1 'If-3Y11'\'11fl tJ 

tI 

if'lJ 'Hl8'tJfll1lliifl-31tfU1AtJ1 (Monofilament) 'Hl811nltJ1tfu (Multifilament) '~llflafl18dHutiu 
.. "','JI""'H'J6'Hn11Jfl fl 1l'Hnlfl1l'lJlfl 

http:HlfliiffYll~1I8~fll'51~11flat.l1
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.1t 'P 	 ~ " ...;". .: 1 1"" .: , .1t.l3.6.2 11;n..l"l1tl.,111 (Ply Yam) lU'l..IfllVVll'Ullt1fW1 2 tlH fltl ~flltlfl~Ufl 21n'l..l'U'l..I 

'lhJll;11lfl~V1ti'l..l m., 1;11lfl~V1f1i~~ 2 :ijml:a;11lfl~v11 'l..IYiffflHti'l..l;1111ti1Jlfl~ V1'Uf.l~~ltll~tl1 
l~Vfl~V~lV"111flll1'1'l..11'l..1LfN'l..I~lV~Ul1111;11lfl~v1ti'l..ll,f'l..l a'll1Yft'lltl (3 Ply Yam) lfN'l..I~ltl"111VZij 

tl1111L'Hiltl1111flf1'hfN'l..I~lVl~V1~ij'U'l..Ilfl'l11fl'l..lllt'l: 1 flfN'l..I ltlvrh-3 L~V1fl'l..l 
• JI 

3.6.3 ,fNwKlm;;vfl (Cord) 1~'l..ILfN'l..I~ltlih;11'fl~tl1 3 tli'~ lflv'f,fN'l..I~ltl"111ti'l..l 
!II JI 	 !II 

~~U~ 2 lfN'l..I~'l..I'tJ f11"'~11fl~V1A'1Viii1i'.itlll'fYhl;;Vfllllflfl'.hNaflal 
... "" ...3.7 	Wfl'UV-3LtY'l..IfllVYfLfI'1:I 


"... ......; . 

3.7.1 fllVYf'fI'1:I~'l..I(i)lfltJ1 (Complex Smgle Yam) 

3.7.2 ~lVTf'fI'l!IWfl~ltl"111 (Complex Ply Yam) 

3.8 ;}1'l..11'l..1Ut'I: ltl"~a'JH'UV-31fN'l..I~ltlTflffl!l 
jI,Q 	 Q.d .. 

3.8.1 fllVYf'fI'1:I~'l..Ifll(i)V1 (Complex Smgle Yam) 
JI • 	 • 

~lVa'a1J (Slub Yam) 1~'l..Ili~~ltJ'~tJ1Ut'l:A'lV"1112 Ply ii'1'~'l..IA'1V1~tl11flflVlf1 

flV'l..Il;11lfl~tl1,fN'l..I~ltl'1ia'~1'a'lIVti'l..l 1J1~flV'l..I,;11lfl~tl1UU'l..l 1JHflV'l..Il~llfl~V1'Ht'l111 
AltJ'l1t'1Vtl (Flock Yam) 1JHtli-31~tlfl11 ~lV1'l1t'1tl (Flake Yam) flll1tJfl~m"1 

~ 'P ...; ""_I ... QI 'P" I"
VZ1U'l..I fllVl(i)V1111J'tlV'H"V J.4V'U V~tllVV'l..I Na'lIV~fl1tl 

3.8.2 ~ltlTf'ffl!l~i'.ifl~ltlnll (Complex Ply Yam) tJ":flV1J~1VAltJ 3 l1f'l..l ;'iv ~lV 

'Hafl A1VTflfl'l!l Ut'l:~ltJ";'l..I 
" , _I" 'Jl" ,,, "..,
(i)lV'H1~ (Poop and Curl Yam) ul:flV1Jfl1tlltY'l..IflltlVtll~'l..IVtl 3 Ply fllV'Ht'lfl 

flV'l..I;11~U~~UHUt'l:ij'U'l..Ilfl''Hqj ~ltl";'l..I:ijm~'l..IA1VWf1~ lTiVtjflAltl'}·h~"'\,~(i)ti1J~lV'Hafl 

f11VUlfll'l..lUt'I::fllVflll " ... ".... 11 (Ratine and Gimp Yam) lIt'1fll!lw:mt'l: "" .., 1"flHa'lH 

... 	 "..,.., ... .., ,,, "' 
YflffllUt'ltfllVYf'l..lVl1J lIt'1fll!lWZAV'l..I'UH'HV11JUt'ltU'U-3 

Altl1!1J 'H;VAltla'tJVfl {Nub or Spot);'iv ~lV~l~'l..I~1I1fl'l..ltJlINafllflV 
lAiv~imTflffl!l tJ.,:ml1JA1tJ~ltl'Hamlt'lt~1tl&tf'l..l~ 2 ~-3~ltl;f";'l..IUU'l..l''lhV1J '1 A1V'Hafl'Ht'lltl '1 

JI 

fli'-II 

3.9 Altl;:bflllNa' (Textured Yam) 
!II 

3.9.1 tJ":flV1J~ltJ'Vfl'l..l Ufiri1tJlIlflVZ1~'l..IA1V'tJtl111(i)tJ1l1111't;'1..r'HVfl YfV~ Ut'lZ 

'dVth~m1'i l'l..lafll!lW:Ut'lt~tJU1J1Jfil~ '1 ti'l..ll,f'l..l 'HilflU1J1J,"'l..Il~VtJ (Curl) 1T1'l..11fl'l..l'U(i) (Coil) Ut'lZ 

l~'l..I'}h~ (Loop) 
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'JI ... QI '" 0,1 A... _... 1'JIQI ,l 'JI <!I 0 1'JI'JI • 1'JI
3.9.2 ~ltlN1t'fllFHY'n1't1'W''VtfUYnJfJtut'f1l'lJ~YUf1ll 11fl'lJl'WtlN1 fltl 'n1 't'IN1'W1 'I1l1fl 

,I .... ,I 0 'JI ,.. dl : ,l iii 'JI'" .IIi 
'II'W 1l'ltl~'.i:'lJ1t1tJ1fl1fi1'1l1fl'IJ'W 'n1111t'f11l Lt'ft'f'lJ1t1 ~~1I)f1l'W1Ufl:fl111l'l'W &~~ fI~fl1'.ilf1tl'Wt1~'IJ~N 

'''''W~1t1 Ufl:'lH''lJt'f1l1.... 1~·Ntl'~f1~'W '1ifltltllft~1;1'Wl~~,;1'W'IJ'W'lJ'WN1Fl1 (http://www.docstoc.com! 

docsl26931229/2026) 

lft1~lIrVUID=''fIft\lftm1'f18Fll 

fl1'.i'ntl~11;1'W flfl U:U;lUfl~Jj1l1i-.1U;lt'f,j'tll'lJ'.i lij.!11 fl1 tli'WiJ1l1Ua'11l~}j~f~flfl1'.i 'n6Fl11of 

16{J ~{J Ut'f~{J' 'If,1f 'U;J 1fl11 afl J1'W~""'lJ' 'W't'I flll N-!JfiI''Vt 'IJ 6-!J'Il1~~u?l'l 'lJ '.i 1ij.!UfI :fl11 6 tlfl U'lJ 'lJ 

. " " 
lf1~6-!Ji1'W~'W1N1t'f,j'tlU'W 

J! _I 'lII.1l 'JI <!I 'lII jI. 'JI!III <!I '" QI 5'1\ 
fl1'.i'ntlfi1lJ'.i:fl6'lJ~1eJ1n'U~1t1 2 ,~ fl61t'f'Wt'ntlll{Jut'1:1ff'W~1t1t1'W1l1'IJ~fl'Wm'W~1l'il1flfl1'.i 

'lIIjI ",.IIi 'JI,. "" A 'I.... IV 'JI • QlM '" A
'n6N1S9ttl-!J61fi1'tllfI '.i6-!J 'n6N1 L'W t'flltlfltl'Wift '.i 6-!J 1'1tl;J: lllll tl 1111CJf'lJ CJftl'W1l1fll11lltl'Wt'flltllJ;}1'lJ'W 1ft '.i 6-.1 

. . " 
1'16~lU;ifl:lf1~tl-!JtJ1;};}:U'.i::fl6'lJ~1t1ff1'WU'.i::fl6'lJ'1il't'lJj6'Un'Wu;i'il:Jjfh'WU'.i::fltl'lJ't'IaflVi1of~-!Jii 

_I'" dl I 'JI <!I 
lJ'.i'lJtl111l~-!J't'I tltl'W'IJ 6-!J~1t1tJ'W 

AI '" 5'1\"; "'I";,. AI '1-'!..s '" 'lII 'JI ...." <!I 'I'lli
2. ~:fl61lflfl'J!lW:LlJ'WCJffl1~ 't'I'.i6. LfI't'I:1Jl~Hflfl1{J l·nll't'1'.i'UltltJ~ltl't'lltlt'f'lJ~ltltJ'W L1 

Yilf11~fllt1 
, soW, I.., 5'1\ A A AI •3• fl'.i6'lJ~::fltl 'ItJ~~:fl6 'WlJflu~fI:tl'Wm'W1~ 1 lf1'.i6{J'n6 1 !tl'.itl{J'il:1lfl'.i6'lJ~:fl66t11{J 

'JI 0 'lII"; 'lIIjI.J I '" A jI .,." ... 5'1\ "" 
'UtltJ 2 '~'n1't'1'W l'ntlfllt'f'W1'I1t1t1'W'IJ'Wlm::fI-!J6tJl-!JfI:tl'W''Vt6t'f6~1'I1t111{J nUfl~'lJ'Wfll'.i'IJ~ 'Wfll'.i 1'1tl 

'lII • 1" A 'lII. 0 'lII I. I I " ~ <!I .IIi
4. fl'.i:t'f1t1~1t111{J 'I''Vttl'U'.i'.il~1t111-!JUfl::'W1~1t111{Jfll'W'I6{J1H fl'.i:'fI'lJ~1t1"'1l111fHfI'.itl{J 

2 .A1:11"'lII I 'lII'JI"'I.,,,,
fl'i:flIlJ"lrJ~~1'rt6 'Hlf1'1JftlfJ~~ua::l'ff1JAlrJrJ1J'\Iftf)U 

http:http://www.docstoc.com
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" " 	 , ,2. 	fffJftm::;:ff1f1ftlf111~~1'U'VfJ~11~ 


,,~ ""11 ''''' ...... 4 5I!.l"

3. 	fl,Z'VIUft1f1l"411111'U'U"nfll1~'1fftflftfl'U" f1~'lJ'U1'U8~1 

4. 	 lflU11'fJ1I1'U~1111fJ'VIfJ~1d ." "'"ftfl1111f111'ill'IJ1'U11'U~Ul:11111'Ulfl1J0 .ok "''IIt'IJUfl'IJ1I1'U~1 ftfl~fJ'IJ". 11" ""1 I 

liJ'U«lf1e'IJ U~1~~1l1'UFll1'IY1Ufl'IJ 

''VIflUflfll' 'VI 0 

, 
... 	 4 

1. 	11ft1111 

iift11rllAlI''''Ufll'tJ18'U 1ftiMUfI 11111Vil~ a1ftlnfl~U'lflllU'UN1JFll11aUlflfll'iiftaltl~ . 	 ..1J" ,,, • . ~ lIJ ~ I " 41 ~ .... QI ....1J,,''',I'" 	 ...
In'IJftltll1~ft1t1l'1ffJflflfJ'IJ'U1 tlJfl811U ftfllJflfl'il::;:'UtllIlIfta1ftaltl'VIln'IJftlVl1~ f1fll1'U'W1fl lW1'U'Vl 

tll1fl 0 uli11Ifill iifl"1I1ifll''VIfJFll~'IJUuua1tTh1~lflfta 1ftaltl~n''IJ«lfle'IJn fJ'U 111, U 'VIfJl"'IJ N'IJ Fll 

iift11~iil'V1flUftfl1''VI8~fil~n'UUAaZ~0~~'IJuadjlfJflafl'WW'~U9lflAl~n'IJ 'U'';'IJ iift11ii~'U '1111an 
• 	 1II 

Ai'~'illflmfl' alfliifttll'IJ 11l0fllftnl'IJ ~fJ~'1f11''VItlnfJlii8~t.h'U 

2. 	 'ilfl 

'ilfl11lfJ FllA'IJ'\lfll"'IJfll''VIfJ~ifl'V1flUA,Yill,d'U~ltl~~,"1fnu'IYl 'Ul"'U';1~a'j 'li~ftAfJn'U 
: "" ....... 1I!lIJ" 	 , • .l. • .1J 11 • 11


fla Oft 'VI~11 'U 1~1 fl"1I11i fl 0 1"1f 11IUalfl&mall ~ 'IJUJ '1..1 11 'O'IJ~lIfJtlfl11' fJ'Ilflln'U ~ lt1f1'UUl:11UfJft 

"" • 11'~ I _'t":' .;" 11 ......1... 'II" 'IIIn'IJftlVl1~l'Ul lJ1Jl~J1tHfl'U'iltA1111'IJlftla~flUfll'WfJ t11ff::;:~nfll'UflTj'VIfJ 
.., 

3. 	~ft 

;jft '''1J 1'VI flijflflTj'VI81fttlfll' lYill,A1J~lV~~,"lfill fl t11tJnu 'ilflUA;jft 'ilt'Yillt 1 tl9ift A 8n1J 

""1 lIJ,,: i"" 11· • j" d.., lIJ:!'<I ...:. 4 "11 4 lIJ"flatlft11'IJ1~1 ftV IlIfllU8ft ~un'U"'lf1V'U 11'fJ 'n~llflU~ftU~1'IJ L1 L'lJU'U1ft~1'tI'Uotn'U"'lVV'IJ 111 

l~U;jft'il: i.nia:a)'IJ a'U~1fut11'i1t111'Ul~UH«l'Ulh~ 
4. 	VMlfJfl 

1"'Ul'VIflUflfll,iila1ftalV1ftvifl~111lfJfltflfJ,"lff'WlIlflfrh 2 fltflfJ'ilt 'li,Yi1l1d'U~ltl 
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6. 	1,!fl 

lViflUflfl1~Vl6~Utl1I1of1l1fl1uiJn-u'U1tittlfl1~ ltit~mJ,d''U~lt1liuTi1ff'l:l'~A6U'UU1""U6• 
ld''U ~lt1liutinlltitl~;;~'~a'HHntJ1ftA ;l1fl14U 1~;;~'~n1U61d'U ~lt1liuTilfY'I:I f1~lt1ft'U ~flua:;j tit 

(http://www.thaitextile.orgldataarticlelweave.htm) 

'J/ .... 

fll116116 


11.1 iJ'il1-uuflU 'VIti 1H'f11111thtlflJft'UllijiJflJflJl4Jf11111'U1Ilfl~U..r'UlIl'U11f1f1iiu~1i VI tI UeJlI 

llA~fl1t1~1t1i11'Vltl1offliiAntl.!cti'~vh'illflil1Vl6ii61'1..11 f1~~fll~d~lffllltll;1VN1Uf1aU1I1Uti~~1Ithu 

AH G') 1tittJ1u'Vn:illV16ii6"6~'VltliilV1f1Uflfl1~Vl6a1Aalt1~iifl1111ff1t1~1111f1u16flafl'l:lW"6~ 
"'6~iiuAH G') iilfftiH'1U9T116,:uflufl1';jff~HiM'u''lfn'U-nuNii64U6~ 'VIti lil6flcimtl'~~1t1hh~6eJ 
'ufl"hillV161U~:!:'U'Ut;!Affl11m~1I 

'J/ ....!it 'J/ .l 'J/ 14 I , I '~.J! 'I ... : 1M ,..k
fllV16116111UfllV16'WU'Ul'U4U6~ ~Vltlff1U l1flJ'il: ,Un'U &eJ'illflti~~lI4JflAVI~Hlt1Ua: 1111CJ~ 

'1 fj/G.! Q "4::\1 1 f ~ <t.f t .cd .. l' tI" 4 
Ltit~'Ufl1111Utl1I~lfl'!f'U~ flfI tittll'il'Wl:6t1HtI~UflVl6~lV1t111rU1rllUa:l1a~ l1alffUl1f11Vl61164U6~ 

.. .... d .. 'J/ .:, 1 d''J/ .l.... 'II 'I' ... .., .. 'J/
LVltI tit~111U ~tit~lflfll~Ufftit~uTJ1rU 1r1N1V16'W'U11l6~ ~fltI 'Ufl1f1Al~ G') fl1':iUa'tit~NaAfltl.!cn'illflN1V16 

ii6f11f1 ~H G') ii~1 'lffl1111 ff'U h,flu60HlIlfl 1 titeJi1 i t1fl1nllf1iiAfttl.!cti'~1flillV16ii61f1U~ l'U~'of 

"!I .... 'I 0 I 1 I 1.1! .1!.J. .... .., d .l 'J/ .... 'J/.J..... 1 'J/
rt1l6 'Ufll~Vl1 1'W';iUff1'U l1flJ~: 'JJ1fY'I:Irtlf11'Ha6'illflfll~AtitW'U'a'6f1111~6f11V1n1a6'il1flfl1~ 1r 

_I 1 d'a o!it... ., .... ... 'J/ 'I ... 'J/ 1 .., ..,I 

1J~: tl1rU6U G') 1I1V111l1UflaAfltl.!cnlu6~~lfl1lAU'l'U 'Ufl1~flaAtl~fl11f11 eJff~lfl~l::11 llfl'UH 

"'6~iiu 1';1.1 i~111tit1;;tI~hlsj ;l1~1t1V16ii6,fI'U~Utl1lVilNiiAftWorlAm1A~111'U 1';1.1 ;l1~leJfl6i161ti6 
" 11'1..11 ,~",ti'1t) ill'1111V16ii6,h1l1Vil1f1'Uillsjl'Uua:!:11116U'illflil1~1t1~611iY1i';i1111rl~ ,flut\'u 

... ., .. 'J/ .... 

n11atmU'U'UNl:tfltlwcn'illnfllV16116 


QQ,I f/'fJ1 4.clQl Q,#J 
fll~66flU'U'UflaAfltl.!cr\'illflfll'Y161161111aflfll1tit~U 

1. d1';i1'ilAa1tit~'U11f1f1ua::f1111l~6'mT'.i1"fliiAftwcti''il1flill'Y16ii6 1';udTn;)ml1l1111rU 

~Vl6ilTRulii6~ ftfl'l!l11111tit1iil 'U"6~a 1Aa 1 tlfll 1 'YI6UAa::'" 6~iiull~1U l111U';i:fJfl;l''If1~1 n'Ufl1111 

"'1 M '" I O'J/ .J. ... ""'~ jj .... .J. .1! .... ..,
'Utl1I UlJ'ill'UU '1rU U1NleJfltit6flVl1la1tita1eufllUfl1l1f1aA'lIUm::l1Jl(l6V1~111M';jllla::l'Ulfl'Ufflltl 

utl1I1uiJ'ill-UU 

2. 	Ul1 rl~1f1Q;l'U 'A''il1flillV16;fulii6~1u"'6~fiuAl~ G') tlln:i~1Jlfl1fY'I:I11;6i11U(l'U~'l' 

http://www.thaitextile.orgldataarticlelweave.htm
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GI'" Q.I" .a • ". 11) .. d.4" .a Ad: , ~Q,Iunm 6~tl'j::fl1J11'ja'll6-31Jfll1'W'n::F-/111'11J'::1Jfl"Jl1J1JU"J11'V1Ff'JN11Jfl "Jll1a'''JrJ~l1J Ult::1JflDlfll1 U 

~"J'6~ t'bUN'lMlt1"6il6 Utl1Jyh,rlU1'I1J6U 1'I;6N'1'j6~'lUnl1'1i'1J 1~:611'11'j i~9'IflU~~1l1U''Wn:N'1 
M" 91 "1 •• <Ii ~ ~ to ...... ~I 1 ..", 91 <Ii '1" 
Hlt111l6116~~U~111JUll1J6 ~ Classic nJUflU U6fl'illflUU fl1'jfllU~(l~1Jl: tI'lfU 1'1fUfltlL'W6 1'1 

Na9'lfttu,1~66flU1J1JU1UU1~ufl:,rlu~1I6-3fll'j'll6~fl~1I,-rll1'1111eJ 

ltlU1J1J'II6~Na9'lftW,1N'1"61i6 
91 1 dI "1 8'1 '" ~ Q... ... "1 91 .,. • 
Nl"6'WU'1I6~'116~ 1T1eJU1111'j(ll.ll1J1Nfl9'll1JUN~flmU<fl9'l1~ ., 1til1l1fl1l1t11'1f11t1'1fU9'll'JU 

m61Jltl m:dh Q~1ff'll6~Ufl:m;6~111J1J~1~ ., lrlullu 

~tl'j:fl61J61i'WN'1"61i6'thu '11'I1li'lifiTu~il~l~6,m 'j'j1ftW,111 lfl11 m'~11lijqi"" fl111Jfl U 

... ........." ... 1-!It ~ ... •• ... "..1"1'.01 ......,. "..I
fll'j'WIIJIU1NflflftW<fIN1"fl1J6 1111'1 U(l~fl1111U9'lfl9'lH'j::1'I11~UUfll" 11111 flll1J'j 'jlftW<fIU~:: ffUfllT1 

ijfll'j1J'j 'j ~fttu,1~ijfl1111U9'lmhulU ti~,fu t~fl1'j11U1Il1""fl111Jli1flilJfi1J'~6~'Un lftW,11lt6'1..r 
... 91 .01 • .01 "91~ ..191 91..1 ~ 

ffUflltl1lfl111'jlfll Ul 'If'1JU"fl6~fll'j'll6~Qflfll"'W1J1l1U (http://www.tbaitextile.orgldataarticlel 


weave.h1m) 

fJtlfl'jw1u fll'l"6 N'1 

.. J! 1 ...
fJtlfllW"6Hl'WU11J6~ 

~I ".01 91... 91 I 

1. fJ1JmW19'1'jV1JtillVVU tillVll~ 

1.1 fl~ 1fi\'!1~U~ll.1 1lt6'fI~l.I1J'1I~ll.1nl1'1i'1J~6flU~:~61J 
., 1"01 iI QIJI • .cl

1.2 6fl 'If'WU1trUtillV 1'W611til'l:11JV1J 

http://www.tbaitextile.orgldataarticlel
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1.6 'YI'timutJ ('YI'timutJ) lm~'l1'th'Yl'i'm'f'l~tJlJ~ltJt;'U n'llJl'HH'f'I~tJlJ~ltJ~'WtJl1 20 30 


1lJ'f'I'J (tJ'il,u'Wlj'YI'timueJ'U'Wl'f'1i'Yl'aj 1'f'l~tJlJ~ltJV'W'~tJ11fr:h 100 !lJYII'J) 


1.7 U'lhm1~ltJ~'U 


1.7.1 i,*'YI1~ltJV'UhrUNmZ'illtJ U't1Z!~tJ-1~1!rI'W1::!i'.imJ 


1.7.2 1,*'I11~leJ~'U'YI'ti'l'il1f1't1-1Ui1'l 

1.8 f;pJmwnl'Y11mi'f'lYlrl fiB lehiT'f'I'YIrl 
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, . 
~.,.J,,~2t,tJ/} 

1.1 ,hJ'H1tl'ihA'H1 (Reed) t~'Wf)'Hru'i1mj~l~'W.y~H~ ii'j ¢l1tHn'fl~l~f) ii'j ~l'Hjll~~ 
... y. 91 AI ... Y. jI J A '19191 ... .l , !'it AI 91 

'j~mVllUT'W'flltJtJ'U flm~l1l1'n'Uj>ntJ'tl~''Vw t'HW1JJ!'U6U'W'U!1J'WN'UNl 

A J '1.!'it "" OJ J 91 jI "" !"f ' 91
1.2 fI~f)6'H'j6!'lJl'l;1f) (Harness) t'l'1'U t'Hty!lJ'UfI::f)6!~6f) \)'flf)l\lJJ!t'I''U''ltJtJ'W'lJ'fI~6'i'flltJ 

VlJ ~l'HflJ1ri¢lltJ'w-1. 
91 91 "" 111 91 0 ,i, i 91 91 91 d 91 i 91 0 91 lit"d... ~ 

1.3 Uf)'UJJ1'WN1'H16 !JJfl1'rt'W ~JJ1'WN1'Vl116UflJ ~fIl~lJ !JJ'VlJJ'lJ'Wl'flt'l'JJltt'l'JJ6 UfI: 

!II JI "" '191'J1 91 "" 1.4 Uf)'UJJ1'W'fIltJtJ'W !~JJ1'W'fI1VV'W'IlW:::'Vl6 

'JI ... i 91
1.5 !111n1fJtJlI ~fl111TJJJfll'Wf1f1:f)6 

1.6 ~,r~ dl'Hjll,r'i'lJW::116~1 
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1.8 N~ 

"IY. 0 ... "'I ;11;11 "I 91"'1... ... 
1.8.2 ~'lJffT}nll'IJ~'HlJ1Nl &'H;)~ U1:l~aJ'IJ'lJl~tH!~1J'lJeU;'Vl'6 

~pJmw~'thi,r!flft1:l1ftmtJ 

1. ~1lf1~Wnl'Hi'1J~11lf11h~fl611~111 'IJ'IJ!~'IJ 1~'H"11Jnl'Hi'm~11"1~"ltJU1:lg;:'}~Uilf1 

!~'IJ~ltJg'IJ'lJlU:t:'¥1tJ 



25 

1.1 m':i'YI'tlH'lJ'lJ'tYlJ'fJ~ (Balanced Plain Weave) 

1.2 fll':i'YI6Ull'lJ'1l'tYlJ'i;jfl (Unbalanced Plain Weave) '<A'Ufl 

1.2.1 fll'jVlll,,r!lf1.l<A'ltJlh.llJlnn';h<A'ltJ~~ (Warp Faced) ;jtllJ'~Vl611fi111~<A'lfJ~'U., , 

Hll~alti1Ul1111lJtll1l,"'61l1'n'hJ~lmnfUtf'U~ltJS'Ui'1l''''\,I 
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Weave) 

1 1:;1 31 'JI I ... 'P'" "" "" .a
3. f11~l'IB flfI "lflfl'W~lf1l1-i,.nm'l1f.1t'.I'W!fl~lll'UfY'l:I ( Supplementary Wefts or Warps) fiB 

'1 'JI "" 1 i1l. 'Jl 'JI , ...... AI 'JI.a ""... i 'JI 'JI , ...
flUl'IB t'Yilflflt'l1f1t'lltl fltl "JAff'Wflltll1~!1:'1"nI'VUfY'l!llY'lBflltltl'Wtff~lll'ftfY'l:Il'I{I f1l~ "lfflltl'll~lflnJ 

'-WlfY'l:Iullll~{I!dB~ (Continuous Supplementary Wefts) 1~'U f1l'll'lB~l;JfI Ut'l~ullll'lil9imi7{1~ 

(Discontinuous Supplementary Wefts) !~'W f1l~l'IB~11lfl 1f1'l~ff!1{jf1l~l'IBff1'WI'UiJmrl'Wt'lltli'PI 

.... 1 i9J3! ~ f AJ ~ 
3.1 fl1{1tl11f1l'll'lfl,W "lfflll'Jl'Ptff'llll'ftfY'l!lUllll~fl!'UtH (Continuous Supplementary 

Wefts) t-Y'W f11~'Vlfl;JfI 
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3.2 ~16 d1~ ft 1 ':i 116 1~ tJ i ~~1 tJ ~ ~ ! ff j 1J Y7 1ff 1!l !t 1111 i 1i 9i 61 .a6 ~ (Discontinuous 

Supplementary Wefts) 1,$'W ft1':il'IV,.fI 

AI jI 'JI ..."'14. m'i116lfl1~11'i6J:11~ (Tapestry Weave) 11 fI'Hff':il~fl1':i116mtl'll~1in1J~1 (Plain Weave) 

http:ft1':il'IV,.fI
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I I • A a Q • Ij)'p ~ 0 "l .,J~ 
'J eJu9hJ~fNfffi1~ 'il~llJfl1flfllvfi~nl1'fl UfI::nTH'HfleJlJfllhJ~lUmH9JeJ~lff'U i>l1t1llJeJ~n'Ul9J'Un t'U9Jtu::'VleJ 

(http://thaiunuque. wordpress.coml) 

. .. 
!fI'Hl~Yl0Nl'ft'U!tlt)~'" "'" '" 

11]'U"r~fJm'JlJ.if'U,rl'U lJeJU liD 'I1Ufl fitl 'VleJl~tl UfI::'Vltl~1~~ljf'l11lJU~n~1~ti'U~1fffll'YhJ'U ~h'U 
~ q 

fi'j'JlJ11l nl'J lhJ'UfI tl'lUfI~'1ti'U lJln um1'U l'U nl'J'Vl e!~eJ'U iliffllJl'JfJ1l::'Vltlfl'Uliliv11~ FftJ ~lj fI'U'6nfl'U'Hrt'lfltJ V 

..ht!,rl~thFf'Unn1,rfl'U'Vle 1ff~~1'*vltJl~tJti'UI1J'Ueb'U1'Hqj ~e Ff'Unm'H~mJ ufI::Ff'UnnnfllJ 1'Yi'Jl::t1J'U';;'I1~~'U 
i~~lV l~eJfln~UvlJ'Vhti'UlJni11f1u~~'Yhti'Ull1fl~-qfl ~tJ~i'l'H1fli'U'V1'I.i~ \9l'Jlfl tJ'Jl\l'U'l.r~ 1IC1::;U::;I;~I'V1'Jl 'l;jfl'VltJ 

l~tJihrfl1:l tu::;fI tl'luti'U'l;jn'Vltlr:rl ufil~vn11ti'UlJlnll'UfI'U'VltJ i:iJFftl'l,!'1rl'l'VleJ U~~tJ~~'U i il'!~tl ~'U'U'I;j mflv nl'J'Vle 

i:iJff::;fl1myjl'Vle~1 'l;jntJ'U'Hrt'l'119J1'¥ht:)fen9J11~flCll~!1J'U 1f1'J~Vl1'Yie~1l::;'Vlel~e M ti'H~e liD H'U nl'J1fl9J'UlflG) 

1flti'U~llJmllJfl11~11]'Ufi'U ~'Ulfll~nn11~fi'U 'II'Ulfl 1'Hqjfl11'llltJfl~'U 'I1Ufl9Je'll~ell::~'H~e ili~J'U~'Ue~ti'U 
fJtui11'Yi9Je'lnn11lj!d''UfI::;1~Vfl!l'hti'U'H~eJlli ~111li'J'JlJflllrleJ'I111'Ul1~'UI~V1,r11ti'Ulff~1l1ltl'1~1l::;11lJil'QnFf'Unn 

ti'UfieJ iil fln~riflutl'1tillJl'lJ1vJ'UU'l1,r'VleJl~eJ i:tiM ~e'ltillJ1U'lilhffVntl'U'Hrt'1fi'U~eJ1l1nJ'Ufi!eJl'ilU'eJlJff~'1 
"'.. ~ lV _'J} 2'" "I_I "I lV • !II t 9 ~ ,1 lV 1 .:, "I_I "'. '" ...

Uflfl'H'JeJ!II~flll t'HUl1'1Ut111l,mn nJ'VleJ !fllC1V ff1'U!II1'U'U t'U'Il'U'H~fJm'JlJ'Yi'U'Ul'U flV'Vl1!]J lJeJgfftl'lflfl1:ltu::;fleJ 

lV ,1 lV !II ,1 "12 • lV .,; 1] ",,1 "I .'" , .... .. 1 ... 1 "'.,; ..
Yn'Yi'UllfI::;!IIlf11V f.ll'Yi'U !i>Jun Yn'Vl'Vltll 'Uff'Yi'Uli'J'Jllfll !lJlJCl1flfllV 'I1ff~llJfl11lJ'UVll 'UfflJV 'U'Jltuff'Vl'UVlJ'VleJ 

http://thaiunuque
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:'1 .:t I 't' gi ~ 31 d dl":' fI f I .Q rl1 iII"4 G .::t I"..Q rI 
1lJ'I..Hntl'lf11~UrI~~1l'i1l1fllm'.Hm11 illtl\>llla.:a m .'If!'IIt1'Wl'I'HJ'YUJ'YHnnl!'tHUlJl'UJ')1 fltl .'lflJ'flflfl nI'Wfl11Nl')1lJ')1 

<IS" I Ji d V.4 did d w "I .Q ",OJ t .QtI t t 1 c::t 

l1'S'6Nlrlltl'6 tll~ 9f~1tl'W Nl')1lJ')1 rllt1l'lfl'W l'ltll'Iftl'W rl1fl rl1tl!tl'W Fl1'6t11~ ff~ •tl')1lJ')1l'lFll~'lh~ mfl'I'lf'W'6 'Wtfl tI 

,., Q • d , .Q jI fOJ I <JI ~ .. <JI J.c:t III' d 

NWlltI'Wrl1tlff1'WlJlnl'IIt1'W rl1tll'l'6~ UFllfllJ'lfl11Jl'WoIl 'iJ fll'l '6 U¥l N1')1 'W (f1'6 Nll'l 'fJ ')1 'WI ~ tI'lJ LlJtlflfl'6 flUn:::lJ 

t ')) • iI ~ 4 tQl 0 A ~ Q,I Q,I 1.Q rI ". w .. I 
"1ii1 rlltl) ff1'WNlrl1t1 (l'i ~'6Nltlfl) 'W 'W!')1~1I14 'iJflm'lf'W .'W fflJtI~w)'W flff'W'Vl~Fl '6'Ww)'Wl'i ~'6fflJtI'6~], tllFl '6'W unltl 

ff'WUlJ!1'W11 Mu'lJ'lJtJfh~m~l'l'6lJl'iJlml'lfm1i'6~ im'lJ1 ~~\lnl,)'lt1i'6~'WfI~ n1llilfi''6'W1I1 ,rl'6f1f~~Lij'6~ im'lJ1fllil 

'IJ'lJfJtl~:::lJltu ')1.fl'. [Q,Q')&d '6{h~h~"'lJ pf1J~ff'6~tl~~lfmdirnm~l'l'6"'1t1fl'WJ~if'W 1ff~~UtllJ1.h1l1Hl'l'fJ fi'6 

fl1tl il'ilJUn~'If'WffFl{ (U~ri1'W1I1fl'iJ: H~htlu1:l~ il'ilJ) 'lf11,j'1'W 'iJ~tl'Qflfl1tl!~'W,"'lfHu rI:::l~tI~ il'ilJfl'W f.WJ~tl~ fl~ltl 
<V .. t 4. .e • J. ..::.. 4 • 91 'j/.g ... d ~ Y .cQ1 .Q 

fl'W f1'6 ~~UFlliil'6'W')1fJlJfJ1f1lJ'iJ'Wmllil'fJ'W')1f1fl''iJn1t1'W 9f~fl'WnmM b Iflfl'W Fl'W~htl'iJ~'iJ~Ufl IlJ'6!n'lJ1'I1tllJ1Url1'iJ~ 
• _<Ir 9 Y ~I .11 Y?I ..\.,;. "1.1" • OJ • i.1 Y Y OJ y.iR i Y 
'WllJlu'WUrI~m'6 .If!u'W1J;'1'WlJ1'Wlu'Wl'i1:l'6fl 1')1'fJl'l'iJ~'Wl !Ul'lfl'1jflff1l'i1'lJ'YI'6l91fl u 'lfl11Jl'W:a'iJfl'YIflNl'1f'W 'If 

l'fJ~ l'il '6ffll'i i''lJUrlmtl~tI'W fl'lJ IfI:! 'fJ ~ ~tl1fJfJ'lJ11fJfJ~h~'W 'iJ:fi''6~ i ~fJ1t1 i 'WfJ1'6'lJ fJi'1 n11'Y1 '6d~1I1ul9i 1'l.11 ltumn 

uK1 il.in1m'YI11'lJ11iilJ1U~lrl'6hHrI~MU'lJ'lJ'6dl~1I1'iJlfl1m tfl'iJ~~'iJl1tultl\91llJl'i t1fl!1'W'YIH'lhd~fl'lffI911uK1 
1'Wfflitlfl'1iitl (111Vj'YI],fl'm11lJ~ GlQ')) 'lf11,r1'WfJ~f~flfl11'Y1'fJpflUK11')111dl i'W fflitllf'WI~'W fflrtl~ i"'ii fl11;;fl~'6 
fl11tflU rI~i''lJ 1'61;y"tl~HrI:19!ll'W],11lJlJl'il1fl'lf'W'lfl;;~1 'il1 tyfl1l 1'lf'W ~'W a'Wl~ tI '61l'ii''lJUrl~ltl 'fJ1!9itl'lf'W~1~'lfl;; 

~~flci11fJ~i"'lJldlt1'Y1flflif 

I (I: I cl ill 'JI~!}' .c:t " i Y i '4 J I .d 4" 9I.::i" .Q11191'Y11t1l~~~fl1l1')1'6 .ml'nfJ'lJm~fJflflltl 'Wnrl1'Y1'6mff:~nfl lJl91fl')1'W ff1'Wfla~fl'61fl1 '6~'YIflNl'Y1h!ffl1ifla~rI~fl'W 

Vfl'6~fl'lJ~ !fl~'6'W Vltl il.iM ffrl~t1'WHmlJMQ'W,j'l'W !~'W!fl1 '6~'YIflpfl'lfilfl~UtllJ Ht1'W1I1flm1'Y1'6pfl~'lf11,j'1'Wl'h 

t1'WJ'W~'6~ '61fftlfl11lJ ~lU1:I~m1lJ'lf1'W ltyl~'Wl'i t1fl 1')111~ il.iih~tI'W'lJflflHI~'W~hn 'W'6 fliJ lfl~uK1ei~')1t1ltlllJi'mn 

:atlu'lJ'lJ1lrI ~1ii fl111'61 '11''6 dl~lfl7 ~ fli'fl ;~,r'lJ11!~'W fl l1fl'\.j i'm1Rrltlm1lJ U'U'W~di-Wfl"'1 tlpflff'W ,j'l'W~UtllJi ~t1'W 
~ [Q, 'lh:::;!fJ'YI fifl 

Jl.::t J J.!'; .t lIj ,t:t ... 1 Q G) IQ J '1Q,I • QI dd 

9f~11t1flfl'W11 I'fl't'ru 'W'W LlJlJfl1llJu1:::;tut1lUrl~ff1t1~llJl'YI1 Lfl'Wfl U~lJfl11lJ'YI'W'YI1'W 'YI'6'1f'W'6t1l~~ltl'llJff 

'JI I ,,*' 1 "1'" ,,~ ,., 31 "4 aI t IjJ cQ ijl~ QI

t!rI:::rl1flrl1~'lJl~ 1'lf'W Nl')1'W Nl~l fJ~ Nl ff1~ Nll1fJ'lJ N19f'W H":::;Nl'IJ11lJl 9f~'lfl1'lJl'W'W~lJ 'lf~flmlJl~~lI~fflJtI 

1 'l.111tu tl1lfl{lf)~1'Wmfflihll'iJilfll'it1fl~ dd u'ri~I!N'W~'WfflJ!~'il')11~'lJ':ilJl1'lfli11'lf~ Gl (')1.11'(. Gl8Gl b) 
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1'Jf'IJ Yil'IJf1/ ~V'lJi1 U~,:J,:J1'IJ'I1~Vn'lflt1TfI~1~'l1'IJff~f11Jhw ffil'tlflV'lJOV1101'YlV ~11rJ'lJHU'UV,:J~'I1ty~ 
"Y. ~ .c::t. ~ • 91 ~Jd t a "~.A1 Qlt91

1'W' 1:::\91 V~hfl111JU'::: tul'1UlI::: 1I:::1VV?lee'IJ 1 'b'11 1Il'IJ1'IJn11~ :::YlV f-l1'b''IJ ?l'IJlff''OlIl9lll::: Yl'IJ J;;j'l1 f1/~CJf,:J 'IJff1JV'IJ 'IJ11M 

tQ;l "" Q.I 4 t j} #dl d 91 l". .ok I t::It Q,I t t 91 ~ ~ 
e~fl'tJ1'I1V11~hmJl,e'IJe~U1l1 'O~1J lemffYlef-ll1Jlfln11J;;j'b'lV eflU,~am'l1'IJ,:J fI1'IJeJ1J'UV,:Jff1JeJ'IJ'lJVfleJe,:Jf;!'I1f1/\lYl 

91' 41d: 91 91 t 4 Qllqt9l~ 9J.:::I 91' Q.ICI 4 
Ylef-l11tl\lI'W'1:::11JV 1I1U'lJff11U1I1'O:::1IV,:JUI'1,:J\l1'IJ1JmV'tJfI'd tU'IJ'IJ f;!'I1f1/\I'O:::\9IV\ll\91'V1JYl1Yle'IJff1'111"'tJVVm,V'IJ 

3J 3J.. 1 jJ Wi I d ~ 111 ' 1 d ,,~ 1 l1' 1 ~ f I. ~~ 
tllf;!'I1f1/,:JfI'IJ tlYlef-ll tlJ1U'IJ'I11"e t1J1tl,:Jfl'O:::~fl\9l1'11'IJ 'b'leJ'I1'41J'O::: t1Jff'IJ '0 1'W'1:::tle11 

'III
t1J1JfJtuff1J'tJ1IYl1'l11J1~ff1J'O~ 

!II I 91 .=i.c::t QI'" t QI 91 9J d t::It "I Go' iI 4 .:Q.I QI

1u'IJU:IJ'tJ1'IJ l1Je:IJ\l1'IJ1Ylflf11l1 d1fI f1/\9I 1\1 '1 'b'11'tJ1'IJ 'O::!'W 1fl'IJL1I9l\l 111?I1 eJf-l1 YltllU'IJ'W lf1fl tUe1?lU '~'b"IJ fl'IJ Yl1'b''IJ?l'IJ 

.l JI ~I" _1 '" , ... ., .... .$. :ll.... 3J" ., ~I 
'Il:::Yle'U'IJ"neJl'41J eu' :::tu\9l1'b"IJ1?l eJ1fl'IJ 1Jff ,,'IJ lIa::: a1?lll1eJ ?I tlfl?l1\1,:J?l\ll1Jlu'IJ'W Ifill N l'tJ1\1N'IJ 'O~Yltl fl'IJlu'IJ11111 

.,;<1 3J 1" ., '3J 3J ... 3J 3J 3J.1 ~l 3J
U':lJu?l1eJ ~'flua:::fI'Yl1i11'b''IJ N1111eJ'Ofl f-l111'IJ'Ofl Yl1\911?l f-l1eJfl Ull~f-l1-\!1J lu'IJ\9I'IJ 

<;1\1 fl n11mh:hf11'Yltl ~lJ'lJli tlg'I'Jfli11f1'U tl\lU, ::!IYlfl u~1I~i11f1 'O:::lj ~\I'I11?l~ljfl111Jl~'lJlrJ'IJliilf1fl1'IJf11' Yltl ~1 

f11' tltlflu'tJ'tJlj'l1li fl O1,if'IJ!1'IJ 1?leJtl1I'fm:'f1'IJU' ~ fl tl'tJ 'II tl\l e,:J rlU , ~fle'tJflau::: \9I1:IJ~ Mfln111J1 11 K11'IJ 

'tJYll;eJ'lJl~e\l "V~rlU':::flv'tJfla{j" fie ~?lltf'IJ lU;l\1lum\l J1'11Ufl if ull~if'IJr:h ti11J1~?l11\11vle1~ln?lfl111J 
" ff1eJ\l11J lFleJii'l1liflO1' <;1\1\l 

~l' 1 Y 91 0.06 -=Q :, 1 3J '1 ' l. f111:IJW'IJ'I1'IJ1eJ (Unity) 'lJf11'VVfllt'tJ'tJ f;!etlflll'tJ'tJ'O:::I9lV\lfl1'IJ\lf:J\l\ll'IJY1\I'I1:IJFl 'I1V~ 'IJ'I1'IJ1V\l1'IJ 

1~ eJ1n'IJ1rJ'IJ fl ~1J ntl'IJ '111 Vljfl111J ff1Ji'IJ Ji'n'IJ i,:J '11 :IJ'PI'UVH 1'IJJ'IJ '1 11 a~lii ~ l' tu uh'IJVV V~\I'U1I1:IJfi'1<;1'tJ 1'IJ 

t t d 314 QI~tQl
ff1'IJeJtW '1 flfl\l\9lV,:JtlV'I1afl'IJ1'b''lJfl'IJ 

.<:9 f d Q,I~ "I t::It d 9J 
2. f1111Jff:IJl'.jll'l11"Vfl111Jtl1\1 (Balancing) lU'IJ'I1aflY11 '1 tu'Ue\l\ll'IJfllIU:::Yl~~\9Itl\l~fI11:IJff:IJl'Ja'Utl\l\ll'IJ 

t"..a J ~l Y.cfi ~ J 1 ' .. 1 .. 1 ..:t t .ct4
'IJ'IJ'1 fI111JlffflYl1Ilff:IJ1'J1I'Ue,:J\l1'IJ'lJlu'IJfl111J:lffflYlltl'PI'U'IJ 'lJff1'IJ'UV,:JfI111JfI'PI 'lJl'V\I'Uellfl11m11J 'lJff,:J'IJ'IJ'11J 

'I1liflfl11:IJff1Jl'JlItlg 3 U':::01' 
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2.2 f1111l1.'11l~ahn;t11!lQ.l~ i~n11ti'W (Nonsymmetry Balancing) flt1 ih;t11!lQ.l~1.'1llfJati'Wh.l 

911LtH i~ tllfi'W '~~'O,m;'ti'WuAf.!1'W 1l1'Wtll111lfitt1U~11fl"tll111l1.'11J~ati'W''W911 "'t11!ltu~t1l'1.'11JfJa 

.!" ,,'" I "I"'" " ""'1 1f! '" 2 ..Q ~ ~AU1J1J'Wt!t1t1mL1J1J'~Plt1~1Jt1l'lJ,~at1~tI nfU'W l' 1'Wf1111l1fft1't1t1~J;;f"1Jm'W"1VCf~LlJ'Wf1111J1.'11JfJaTl 

In,,''Wafll'm:::~U''flA'~n'Wi~ 1,f'W , ~1'1J1.'11JfJa~1Vfb (Texture) 1l1VUff~-H' (Shade) 't'I1t1A'1va 

(Colour) 

II • "I ~!'i'I... ~ " ,1f!
2.3 1~f!I'WVtl1~ (Gravity Balance) t1l,t1t1t1U1J1J 1~ ., TlLlJ'W1"Qff~'lJt1~ ua::l'::l"t1~ '1J~1'W 

t1l'TlH911,hLrJ'W~~t1t1t1111J1J':~t1~r'hu~fl~1~f!l'W6rl1~ illufl t1l' L~lVm6fH't'Ilt11..rf1111JfSt1'~ 
, StI" 1 ., 

u'Wf1~U~~U',:! jirnj'W i1.:!1~iillt1.:!t1l'1"fl''W6rl'Hu~1~t1t1t1U1J1J'il~~t1.:!,~u~'::1~1'Wi1~il'...r1l1t1 
" ',II • ',II J '" 

y;l1t1dl,mi'W LA'16':::~t1':!91.:J",.:!ei~U'WfhiY'tIllfh ., ti'W t1l'TlH~1't1t1.:!f1'W~lV'W 2 'til t1,~~t1.:!ii 

.. t/l d 4IQ QI tt.t ~ J., 
1'lt1~"t1.:J 1~tf'WVtl1~tI~'t'I1J lVtl.:J t1l'TI'~fl1'lJt1~1flQff.:j'tlt1.:!'W'Wlt1.:j 

.., .... II ~ AI ,,<Ii ... AI ~ ~ ~ ~ " 
3. f1111Jft1J'VfUtiTlH1'1~h.J::: (Relativity of Arts) l1..1l'HN'tIt1-1Jfll:l'U:::'W'W l1J1..Ift-IJTI':::flt1~ 

,"'l,mlti'W't'I a lV~'Wfl t1'W 1"'1~1rJ'Wl~t1~f1111Jfitt1~ff1J'W'W i'ti'W 6'W 'IlUfl 

"... " " ... AI "3.1 mll'W'W't'I'.nJ'~ff'W l' (Emphasis or Centreofinterest) ~l'Wftl'WflalJ::t!t1t1t1U1J1J 

,,'" ", "... ~ ~ ..." '1! '" 1 "'" · ~ ""'1. ~....l'::flt1~1J 1~1'W'W 't'I1t1f1 tHTll1'~Tl1J 1 'Ut1 J;;f"m't'l'W fI VlI'tlt11Jt1t1t1a1111J'W f1111l1 fft1' 11JTl1t1f1 'tI'W lt1.:! 

...... ~ 1~ .!" " " "....1 ... ..,'lflfl1"t1~flal1m'1J1..I'W ., f1111l4 nt1'WFJflflflU1J1J'il::lPlfl.:J"V1Vl1l1't'ILt1f1'lJ'W1't'I1lfl'Wt11..1 

3.2 ljilthrl''lPt1.:! (Subordinate) fI.:Jf1~lvti1J1f11,j''WJ1.Ilt1.:! uAiif1111Jthrl't"Y't1.:Ja.:!il1 

fl11Jihi1JCit~t11'i1'::lLrJ'W't1~ri1'W~ 1 ri1'W~ 2 ~LIl ri11.1if':,hol...rlflflf1111la"'t'I~'WTl1~Ha.:!11.1~ 

~, 1 QI QI G.c:S.. c::. 91..:l ~ QI <I I "4ICII ~ .J! 5 ... cv 
fl111JfI'H1~ 'Wfl11l1..l1t1~t1jil'H't1ff~l11f1at11JTlff1J"'Wtit1gf1jil '::llJ'W1n'W n 1~1 't'I' t1!)f1.:!~H'H 1~!Ut1.:!t11'l 

'1,-.1 ~ '" ...... II... 1 ...l ~;II ""'1 " '" ..."
jilt1Ufl~ Uff~ 111 a1~a1V Tl1Jfl111Jftll"'W1it1'W 'WTI'W'WllJ'Wfl111Jlfft1't1t1~t!"1J1't'I'W't'I'6t!t1t1t1U1J1J'~ 

fnt1''Wf1111J~11J,r'WlfH 
, ... ~,,~ ...l... .I <Ii , 1"'" <Ii, 111 :I

3.4 fl111l¥ll.:jt1'W (Contrast) LlJ'Wf1111Jrot1T11t1f1't1'W1"t1'i11V 't'I1Jt1l11f1at11.1't'11 11JCf1Cf1t1 

1fl'W '11't'11t1&flflf1111l1rlt1't'11.hV ~11'il'\lt1l'Iflt1UA~~l,f\lti'W il'il,,j''W~t1t1t1U1J1JUt1'il~'t'I1Tl1~1...rlfl'lol 

,,~ ... ... , ... • 2 .! ... " " "'... "'''' ".! ... ... ~ ." ...
f1111Jlnt1'lJflt1'Wfl1.:!t1'W L'i1'W 1r11t11f1ff1JV 1't'11JUfl"'tu~1'1olV1t11.1t1llLt1lt11.'1llV''i1t11aTl 5 6g~1t1 1 911 

" " Lwil~"mif'W'::llfiPlfl111JfiTt1UPlt1Al.:Jti'W'hl...rLflflfl1111iiTt1 i~cj1Cflt1 , 1.'1'i11AUflflA1.:jt1t1t1hI . .. 
3.5 f1111Jt1allt1a'W (Harmomies) fl111Jt1allt1au 11.1nil 't'I1J1t1fl~ ;;'il11tl11 luff11.1,11l 

Z ".c:l t" 'QI GJ 914.ci QI QJ" J/tQ"" cI QI "AQ;I ITI~'t'IlIflL11J ':1l1J1.:jt1V1.:!TlU~t1f11~t11.1t11' l'i1ffTlflflt1U't'I, t1t11, 1'i1N1 1'i1!1.'1U TI.,,~t1U fl111l' fft1ff1U ... 
" .!b!' 0 1" , :3 "'... , ... .oil ..., I .oil '1 .r'1lI

1J8P.J1J &11"1 Hff11J'J11Jl-"P.Jflil8111flPlfl111JfH.UJflatlfltl tlff1t1'111 A111Jflallflatl lt1tY1t1'11Jtlal 

http:11't'11t1&flflf1111l1rlt1't'11.hV
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di'JI 1 'JI "Ali 1 ... AI ..... 'JI • 'JI AI ... "" 
'iI:UfJflfl flUflfl111J1UU &1J Uff1U\!~J1UTl1~f{~lJ:: OU tflUfl lffU Uff~-1~1 1lJTlH 'lJU1fl H1U~::ff .... 
UU10~ 

HaPlftWcr1~Ad01Jlflfl1J1111flfl1'i00flU'U'U~A iUflU06flU'U'UHaPlftWcr1 t1fl06flU'U'U~6~ 

fhi1~it~ 'tt a fl fl 1'i00flU'U'U HaPlft W cr1~1~U1flWcr1iU fl1'i fi1'ttUflflWff1JoUflHaPlftWcrl'~A161i 1"hfl1'i• 
"" o'A I i 'JI 'JI i'JI ... 'JI 0' ...."" • dil!' ... i 'JI'iI:1J0~fllJ'i:fl6'U6:: 'i'U1~U~1 <Jffl111Jflflff'i1'\1ffnfl 11ifl1'if11~ "1 TI Mfl~111J11ffUOUU1flfl l1 

o.ott"" ...
fl1U~UU1J6g 9 ,jnfl1'i flO 

• l1.w1~i.fff6tJ (Function) 

• fl111J,j~OflfttJ (Safety) 

• f1111JU~'\IUH (Constrution) 

• fl111Jff:::fl1flff'U1tJiUfl1'iif (Ergonomics) 

• fl111Jff1tJ'\I11J (Aestheties) 

• 'i1f1Tvt6ff1Jfl1'i (Cost) 

• fl1'iCJf61JW"1J~1tJ (Ease ofMaintenance) 

• 1ff~U~:::fl1'iNaPl (Materials and Production) 

• fl1'i'IJurl~ (Triansportation) 

1. l1.w1~ifffOf.l l1.w1~ifffOf.lC01flUl1 ftflfl1'iOOflU'U'UNnPlftWcr1~ff1tl1V~qfl1~U 6U~'U 
d 'JI o.ot ... .., 0' ... 'JI "" 'JI di'JI 'JI _'I d t 111 'JI .. 

11'iflTl \PI 0 ~mu~H~PlflW crt Yjfl <JfU fl\PI O~1Jl1U1T1 <JfffOtJ\lflPl O~ \PI 11J llJ1l11J ltJTI \PI~ n fl6 ff11J1HI 

'JI 'JI 'JI1II 1 "" ...... ... .., 0' t .. • "" 
flO'U ffU fH fl111Jfle~fl11'IJe~ ~i <Jf 1110tll~1J,j':;ffTllU'l1'vtun:::ff:::1iI1f1ff'Ult1 H~~flGlcrtU Ufle111J 

,j'i::: lt1<Jfll'ifff6t1A (High Function) lt~ti'1l11flNaf1ftWcr1ifl i1iff11J1'itlffU6~fl111J;\'6~fl1'i iA6d1~ij 
.... 1 Q.Q .Q 41 cI: d A '.cI .... 1 1 ~ 'JI i 14 , .:l 0 GI 0 ,

lJ'i:::ffTl1ifl1'vt NnflflwcnuUfl'il::a0111.1lJ'i:: tI<JfU L<Jfff6t1 l.Ifl1T11T1f111 (Low Funtion) ff1l1'i'Ufl111 

,j'i:: lt1<Jfll'ifff6t1A Ju flnt1 (2528 : 1) illmil1i1"h 1~6i1f~1t1urifl"H,j'1i''lJ6 i 1f~i16dl~fl1'i 
OOfl11'U'Uijfl,:fuNflull,j,ijfl,:fUNfl 'iI::ij,j'i::UTIi fl1'vt i Ufl1'i,:fu Nfl11f'IJ1fl i lit]11Jfl111J;\'O~ fl1'i uti'il:: 

• I "" t ""AI 1 "'i'JI "".., i ... 'JI 'JI "" o'AI • " • Q • l! ...fl~11111JflUU1JlJ'i::: tJ<JfU 'Vff6tJfltJ~ 1J tfl 'iI:::Pl6~1J6~f1lJ'i:::fl6'U6t11~6U111JOfll<JfU M11J1I'U'lJ6~ 
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