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- lJfi11JJI!~\I\911JJlll\91':il'lJeJ\I imf * ( Moh "s Sclae) 1'Yi1ri'U l9J ilmlmh\1~1!1'l1~ 19J.~ jJ 

CiJ ~ 9) .C:l 9) 9) lJ] ~ ..::! .C:l .cd.::s.c::t C:l 

fl11JJ l'ilfl11JJ111flCil£1!!fl111':ieJ111flCil£1l,Jfl f!Cil£1 AliJJ lf':ieJ'il'lJ11 !'YI1lf':ieJ'YIJJ'il'YI1\1!11CieJ\I !!\91\1 

" " " 'lll\911mie:~u 1lui1'1l11\911Ciuri iln1e:~ 1u5'1ifl1lui1~ iu5\lu'il\l 

JJ " • ..::t ..:::! .<:::lo cvcvd 

- ~\91':i!fiJJ CaS04.2Hz0 JJ CaO 32.6% S03 46.5% JJ lll (HzO) 26.9% lfCie:JJJ\911'\Jll'YI r;n 

]/ ' 'J) t 

(Friedrich Mohs) tl111ll\91~'U!iie:J fl. fl. G>~G>l9JU':i~fle:J'U~1£1! !5m\91':i~l'U G>o 'lfU\91 !~£1\lrll~'U'fi'l!!l9iu5-vi 

d 
fi11JJ!!'IJ\I 

G) 

b 

G>O 

fl1eJ\91CJf (SiOz) 

!'Y'l'lf':i(C) 

' d fllfl11JJ!!'IJ\I 

G>OO 

19Joo 

doo 

G>~OO 

'Y\91!!01!iJ'U':ieJO UCI~ 'hitiJ'U':ieJO 

!rle:J, '*jJ\91'\J~ ... 



v ' qd, 

tlfl'l:l W~!~ t!!!ti~'J iifl l'ivt 'i'J'il 

- uirhJ~:JJ !1luuie1 1an~~JJfl1l:JJtu·n~m.:Jmfl ttfeJeimunm)olml~'l.J'U~ ~~~~'U)fl£1 ~1~ .. 

H 't'!ci -:1 rJ U cU a.! it!, 'YI !1 

- unri-:Ju:ivu~:JJ~JJfll)'VI'l.J iuu)~I'Ylfl'l'YltJ ~rl1rityua~JJ'U'U 1~ i my ~eJ'l.J5nw fi11fleJU1-:Jlq!a . ~ ~ 

'U 10 ~.:Jlfi~Vii\91) ei1!fleJH'U eJ-:Jlh ~-:JHi~'Uflnnnfl' clf.:Jl1-:JffeJ.:JIIHft-:JUI fl~eJ ~1 'UI!Hft.:J fhii~ 

t~£J1n'U Uj~flt~'l.J~1md£Ju~:JJ ua~u:iutJu!~!m\91' 
o<::\ 9) 9) 0 9) 0 .c::! 0 ~ r:l 0 Q.l 

- 'l.Jji'JWUl'UffeJ.:J eJ11!leJUl'U'U1ff1j , eJ11fleJI1£J.:Jffj~ , eJ11fleJfllty'il'U~'l:l~ , eJ11fleJ~eJ'Ufffl 

~-:JHi~cp11:1 t)'J1i 1U !lHft.:Jftl'UU:i~1Jfl'U5nru fi11fleJ~.:J 1 HtY ~.:JHi~'Ufl)fl''11inJJj1'lf 
" . . 

- 'UeJfl'il1flUa-:JJJI!Hft-:Ju:i£Ju~:JJff1jeJ.:J~flHftl£llll1WJi'U flei1!fleJi.:Jff~'V!-:J ~.:JHi~mtJ , fl'J!1'U 
~ . " 

111i~1 fi11fleJ'il'l.JUj1£J , fi11fleJllli!m~ ~.:Jni~chU1-:J flli1'UffeJ.:Jli'eJ.:J, li1uiHli ei11fle1t.'hu1~ 

~.:JHi~eJm~\9ltllJfi11fleJIIliffeJ~ ~.:JHi~\911fl ~fi11flel 1'U'Uff.:J ~.:JHi~'Ufl)j1'lfiY:IJl 
q .. 

tmci-:~rl tJ cU'a.~ 1 u~ NU 'i~!'YI rt 

~rl1rity <'1 !~uri Uj~!'Ylfl'ffHf.!eJI:JJ1m , ~Hi1u ,ufi'U'U1~1 , muu , ~'U , m1n~ln , 

.d.. liJ ~ ..:::! r:l .:::to<::\ Q.l ~ 
qj~'U* , !'\~£1 , ~Hifl'U , eJeJffl\911j£J , JUjlla'U~ , eJtJU , ffHj1'lfeJ1Ul1'ilm cJJaclJ ( * f.lmm\91 

. . " 
£Ju~:JJUj~ll1rrilltlu ri1u 1 HW!~uvu~ml.:Jiflj1~,j r~a\91 'il1tl f.la'VIaeJ £J ~~'UeJ.:J 1 )" .:J nft'ut.'i 1iluill \911ft tJJJ 

" q " . ~ 

1 ~tJfll)U1 ~uivJtJfl~tJeJfl lCJf~ 'il1n1Hnft'ut.'i1ilu iuf.lff:JJnUH'UU'U'l.J~a~t~f.l~ 
1

Mi~u£lu~:JJ .. 

tJ 'i~ 1£~'lfti'UtJ-:~rltJcU'a.~ 

£Ju~JJri1u 1 HW'il:;; 'l 'lfl u eJ\91 ff1H f)jjJJ fllj f.la\91uw1fi:JJ'UI91' ua:;; rie1 fff N up.ju£Ju~:JJ'l.J)fl~ " . .. 
f.la\9lm~fh:JJ:;;tiu 1w:JJ 1mi1£J~a!vJ\91 

t~'U~11-viJJfleJfl~I\I'U ( Oxidizing agent ) f;!\91U1Hm)JJ!fl~fl-:JIIn1 

f.la\9l'b'eJ~fl ~une1iY uiJ.:Ju1a ri1'Uf.lffJJiu iY ri1u~ffJJ1:Y1 !J!~~ lvl 
1 'lfl 'Ul11-:J fl 1 )"AI -w'Yl6u a:;;l1 'U \91 m j :JJ 

1 'U el\91 ff1l1 m jJJ mma\91!ti tJ{ 
q 



I 

tfllJ11~v1m.:nrfl-3~uthw'W u~ri -:m'lmuirml~:i1JJ91'1vcinuM'W ~-3t~vrrh "u~'ll':i~fHJUM'W" t':ilfflJJl':iflllU·m~ 
u 'U 

d Q d I I ,,J .-;::, 
VV fl!D'W d. 'lf'WI'I flV 11':i li111~ mv llll1~ !H'l~l!'j!'lfVI'Yift.:J 

"' .;.. !l1ftfl 9l~fll 'VlV'llli'I.:J 

!.v. uiv lft11~ I~'WII~~]Jr:in'Eltu~ID':il~ 119lfl11~VMfl~lt'.l t1Ji.:JIIff.:J t'.IVJJh1'uff.:J11rVs.:J~hil'W1~ 1lj!~'W 

91'1thmllJfV'W11~V 1-vJ.Yh trlvtm~il~1jj]J, fft'.I.:J~.:Jtl.:J11'W uiv tn11~1~'W n~JJ1ili>J~lJmlJJfflfi'ty 'l'W nn.Yh 

~9lff111fi'J':iJJ11fllt'J'lfiJI'I t'lf'W t;]9lff111fl':i':illlhiJv fll':itlVfffl.:J lfllJtltu"l1'911.:J 'l lfl~'O.:J~'W~'WH-Il!!fi~Yl1fflJ11f11t'J'lfiJI'I 
t'lf'W M'W 'Vl':ilt'J v'lliJJ uu'hlli' ~'W'U11 I'Yi'lf':i'Yir!Vt'J lflfi'V fllJJ~il'W 'llw'Vlftr:r't11{ cJfftfll llflftt9it'JJJ 1'W l911il'W 

"' 

I ,?. Q ~ td~ ~ d a.< J' ~ I .l Q .d 0 Ql 11 'J} I 4 1Jl fl : Ql C)! 

en. ll':i!'lfll!VlM flV ll':i'Vl !'lf!'lh!'YIM.:Jlt!!'lfll!'YiiN ll':i!'lfVI'YIM'Vlfflflty l'l!!fl flfli'W91 'WlJJ'W !!fl~fll'll 

]j'j'jJJ'lfl~ 

r:t. . HinJJiJ'W9lm'Yis.:Jrr t'li'W ~mumJ 

m':it'hlu~>~tl'i !!u.:Jvvm~'W en u11ri.:J 

ti>. 1111 ri.:Ju'i~t~'W fflt'.l ]JucimlJU~ nrum 'Ill tn~>~ illflfl1':i!V'W~1'\Jll.:JM'WUflU 11i'W mvui1 1:111~hvnn~u.n 
"' 'U 

VI.:Jffl9l'W fflt'.luiv lft11~~1'YI1f1'Ylm:Jv 1':i~ 
'U 

~. uV~ri-3ul~ul'l'Jfl~1¥~1l.J'i1u9ftJ ttlturi~tfi~il1flf11)flfl~~fHJht l1~tlfll'J~1JfllJ 1GJft..1 rlllilJ tn~vM'W riTu 

lf'W J,lr'W m 91!ftt'JJJ 

en. 1111 ri.:Jt!'i~i~'WnV'W !fll'l illl'llf'W VflU~-w'.:J'VlftltJ Yll 'l11'ui~um n1'WM'WII9lfl! ~'Wti'll'WI~fl 'l ~nJl'l'h11 Dl1U 

flJJ':iJJJtl'WU~ntu~':ilU!~.:J!'lJl ~':ilUiJJ!IjjJl ~':ilU'IfltJ~.:J'Vl~!fl 



. 
~ 

1J'YI'YI ~ 

n 1 'aTU ~ t1 'IU! ~rh.J cH a.~ ! iJ 'W 11 'W 11 1,'11 f;l!VH"l 1 
<tl . ~ 

n l'J !11~ £Juu 1~11cif:w 1 l1'!rlu11u 11 r:t 1m191~fuu·vh I 191'1 \91£Jm'J 1 l1'rrnJJ1' ~uu ri n~~11cif:w 1 u~w 11 nil 
~ q ~ . . ~ 

~mm~ff:JJ iuul9ir:t~·~h~nm Cif~m:JJ1~m'J~il191ii u1mru~ l"l·r~Jl"l'J\91 Ul1ll'JU GJ 'J~~1J <!'1. fiW~ 

I'VIfl1 'U 11:1 ~nl'Jin1:l\91'JIIr:t~I'VIfl1 'U ir:t~~\91ffl'l1 fn'J:JJ JJ'Hli'VI £!1~£J'J l'lfnt)'U fi'Jff1'J 'J fl j\9)'1 11''J l£!Cl~!~ £1\91 
~ 

11~~-u 

GJ. 111-l'lfU\91 !'U~1111,'11f;l!vm4 (Bata- Plaster) 
~ 

. ~ 

m'J ~il19111u 1 191£Ji~mni1 1 11'lwtl1'J~nw~~ fl1l ltmiln11u 1hn~uu 1~1Jcif:w :JJ11J\91 fi~miluwl 
~ ~ 

~ 

r:t~t~ ~\91u~1tllml~l~l'Ufi11JJ1'~u 1 u m~'VI~m~ n( thvil 1 u111mw u ~ £J 1 i'l"ll£Jmu 101'1 mJ'~ 1 l1l~t11 
t'l_l 31 •31 = l o 31 d. .., 0:: .I 

'J~I1'W~~ fl !1J'VI l~\91l'U1J'U) U\91tll~Cl\91 'U 1ll'U1'U:JJlfl1J~fl1'U \911U!fi'J~~ 1J fnfl1 lJJI'J1'J~1JlJ'J~:JJlW GJ<!'i. 

~ 

'J~1JI9i~'Ul~ i191£J'villtluti~ ir:t'H~ffl'Hi'1Jm'U~~~11cif:w'llw~i11'fi111J!~'UI.u'll11 G>bo ~~fl'l C t11'!'U~ftfl 
'JJ I 'J} 'JJ 

~UcJflJ'J~!HU~1~~flfli'~mfl~~W'Hfiil GJ~~ ~~fl'l C ill'Um'J!~~\91fli'~u'Jfl 'llll'U~ftflfi11cif:JJ 1l~!fl\91nl'J . ~ 

'j/ I I 'j/ I 'JJ 

'J~!H£J~1~~fl~flfli'~Hif~~~ruHniJ G>bc;n ~~fl'l c !ll'Ufll'J!~~\91fli'~~ff~~ nn~il\91 hwi~ii 1J~11~ 
q ~ 

~WHfJlJfl1l:JJ!~'U~'U~ONi'l ~ 11Cl~~~~fld'U~'U~~\91Cl~\91ldr:tll~~ l11'i~tll'J~!1·W~~fll11l\Pi'~ il~ 
i ClH~~~ I <M'i u 1 'J ~~ l'U~il\91111-l 11mm\91~1iiu nu 11:JJ'U~\91:JJm\91~ilvl~ 1'V1111U 1~ fl1'U ~~ ~11cifJJ'llru~~~m 

~ q 

' . 
••-<···- · -·~ .... ,_ ....... . 

. nm l!lll>l-3.fll'Vllll1>11JM (G> ) i:l-3ti'l11::: (lm) 'lie.:~"lvl1.-H'fi1HJ{e'I-A (en) 'lie-31.r.f[h.JcU'll tln :::'lie-3';i :::lllrJmmietl (ci) 'lie.:~t·n~ ·Heen 

(&') t!fltlm_rwn~rJH.:l~lA'IJf.l! ::tm 



. ~ 

'!Jufif-li1\911~w11iu1l~i~'!Ju'!Jmm\9leJ1'b'ii\9lt'l.J\911iJrt1m\9leJ1 (Beta- Plaster) H1'eJ'!Ju'!Jmm\9leJ1'b'ii\91 
~ ~ ~ 

'finJJ\911~1 ~'Vl1-:j 1u ~mn \9loi1 i '!Jur~~-:j1'UiJ';i~~JJ 1m1JJ '!Ju'!Jr~ 1{Yi\9leJ1~'Vl11l1mn tle1 ~\9lfif-li1\911 \9lo1Tl 
~ 

')I ' ' 'J} 

utiwiu lileJf.l-:j'!J'U!g'U~'Jrt-:jU~1ieJu~hu\9l~Uf1H!'l.JeJ1 ~o- G)oo 1 ~eJ11U-:j\911J1-:jU'JU~TW1 11iJ'l.Jn1l 
~ ~ ' 

iritJ-:jtfi'l.J Ht\91~ rJJJ'U'UTI -:j!vleJ~1ml1o~eJ i'!J m~'l.J1'U f111f-li1\91U'UiJmm\9leJ11 \9loi ~t)-:j 1 rt11~'U'U1\91 
' ~ 

fl11JJ1l G>oo -12J oo flf1. ~eJf111!f-11U~rt~flf-:j i'Wtl-:jf11'Uiiunum~f1fleJrJ!f1~£Jf.l-:j'!J'Uilrl~:i'l.Jm1JJ1'eJ'U . ~ 

eJ~1-:ji'Ji1-:j il1f-li1\9l!O'U 12lo ~'U~eJ-J''U JJf11l~f.lft\9ll\9lrJ!\9111~'l.J'l.J lJ\911~U'\Il'U~-:jtl-:jf11'U!fJ'U'\IlHm~'l.JeJf1 

\911JJU 'U 1 'U eJ 'U~\9lll eJ 1\91 eJ1l vH~ 1lUJ'U 1 eJ 'l.J~1W -:j 

121. ~'U'b'U\91 eYr~ ·vh'l1rtlrt"!(?leJ4 (Alpha- Plaster) 
~ ~ 

~el f111f-li1\9l'!J'U'!Jrt 1{Yi\9JeJ1l \9lrJ1neJ'l.J~1fJU';i -:j\O)'U leJth mmi1\911nu 11~ l ~'!J'U '!Jmm\9leJ111'U 
~ ~ 

!f-11N1'Uf111llfeJ'Wi 'U lnj'eltl'l.Jf111JJI01''U ~eltu lHllJ G) 12lo eJ-:jfi'Wlfrt!~rJtY f111 !f-11N1'Uf111llfeJu i 'UH]j'eJ 
' ~ 

~ ~ ~ 

f111:JJI01'u ieJlll H1'eJf111:JJ<Jfu iumreJeJ'l.J nn i ~11lu'Vl1 1 '111~'!Ju '!Jmm\9leJ1~ii\91 5r~vh'!Jr~ 1m\9leJ1 
~ 

di ~ "'"'"" d ~ "' , 91 :: "' 91 , "'i 91 (Alpha- Plaster) CJl'-:j!lJ'U~'UiJmm\91eJ';i'\llllf111lJ!I'U-:j!1J'U'VHfl'll 'b''Ul 'l11:JJ1tu'UeJrJ 'Uf111f.lff:JJ ~'U'\Il \91 . ~ 

1l~JJfltu tYJ.ru~u~-:j~'J~1 u~tileJu~-:j\9J'Ju ~111~ii Pht1£J'l.JJJ'U iitlmt! nmnn11'!Ju'!Jmm\9leJ1'lfii\91 
' ~ 

"" 91 l 91 _I -1 o'"' "' "'- 1 "" ,! l1J 91 "' .% '1" o 'fi':i1ll\911 !lrt~rJ-:jff1ll11tl'l1'Ufl11lJ';ieJ'U \91{1'-:j u'Uurt1{Y!\9JeJ';i11'UH1eJ£JuCJl'lJ'U !\9ltlf1f.lrt\9l'U'U !\9lrl'U1lll 
~ ~ ~ 

f.ltYJJ O'l.Jff~'U i 111 0\9lff~1-:jCOJ m.i-:jtfl'UHmo'b'ii \91 iiwn:JJfi:JJ f111:JJU~-:j:JJ 1m11'eJ!!~-:j,r eJ rJ\911:JJf111JJ 

~ eJ -:j f111'UeJ-:j m ~ '!J'U '!J mff!~ eJ 1-Hu H 1 eJ UiJcM:JJ~!lJ'U ~ ij ';i 1 fllfieJ 'U.u' 1-:jU 'V'l-:j lJ1 f1 !lflJl~ rlm'f'l.J j ~ -:j1'U'Vl1 
~ ~ 

~m{f!';jeJ'l.J ~:JJ~~'U!!'l.J'l.J H1'eJ~m{5\91 ~i~uH101''U'J-:j COJ iu1~'1J'!Jl~l\911ftf15\91 iu'l11~1'\1lfl' 

tYH:i~eJ!:JJ~m 5-:jnqll ~f-:jtf!'tYur~~weJ1JJ'U ~1-:jfif-li1\9l~'U'!Jmm\9leJ1 ur~~~u'!Jmm~eJ1-Hu 111'e1 

UiJcM:JJ~IlJ'U~f111 QlO 'b'U\9llvleJ 1 '11~'l.J1j flfl ff1ll11tl!tfeJn j ~~~~lllflt\.1 fflJtl~fl11lJU~-:jUr!~';i~rJ~!1rt1 
~ ' 

i 'U f111 U ~-:j~'J\911lJ~~eJ-:jf1U i 'U nn'V11-:j 1'U l \91 o1nf11'l.JfllJfltu fl TW'UeJ-:j-J'~tl~'l.J f111 lf-11N1'U f111JJf el'UIIrt~ 
' ' ' 

~ . 
111 -:j\O)u 

1
1eJtl1fiu \9lf1~1-:jfl'U ~-:j f'lii\91 i~HmnHmrJfltu ml~ rl1H:i'l.JiJ 1~!'\llf!'l'\ll oii nn f-li1\911W rJ-:j'!J'U 

1 ~ 

iJ rt 1m$1 e11 'lfii \91 1i n:JJ\911 111' m'l.J \9ll'l1 rt 1m \9leJ 11 Vi rJ-:jeJ ~1-:jt~ 01 u'!Jci':JJ~!:JJ u ~"111-iii n11 f.! a \91 ~eJ -:j 1111'11 1111n 

19il-:j'!J';i~!'\llf!' 

Dihdrate 

CC- Hemihydrate 

(3- Hem.ihydrate 

.ri ~J .r. n nJJ ~J1:lm ~H ·~w-1 

')) ,...:-.. ~.:..· ... -.. 
fi B Wl5t:JlhlJWI1J1:1 Y!JJ'li W1 

S..' .:..-- v !J 
{rlJo;'fl~HU ~\lV l-enn 



htfll'JNiliPl~'UllmffiiPleJ{l~fl'tt1'llll:J1fl1l~fh1l1fl~'UllmLUIPleJ{'l!'fi~ J3 u\9i~eJ11l1ldi'll'fi~ a ll'Ue!~ 
101'1fl1J1,Hh'U <tY~if'~'Ue!Utl1Jfffl11~i'Ufll':iiN1 (Calcination) l~fli11llllullmff!IPleJ{'l!'fi~ a 1l~iM 

~ ~ . " . 
m.u -cYJJu~\01' 1'Ufi11JJII~-3m -3i!imn n11ul9im~fli' -3llullC~1ff!IPleJ{iliiifi11JJII ~-3m -3JJ1fll nu Ill eJ11l1l~ . "' 

' ' 'JI ' 

1h Ill riflw CYJJu~ili I:Wifluili~eJ~fll':i 1101' 1iu fi11JJ'ff1JJ1':i~ 1 u nn~~9fm.llll01'19i1 1l~11iu ~~ 1l1fl1Pl1':i1-3 
~ ' ~ 

G). 'j 1fll~ fl 
~ 

G> . ':i1fl111'W~ 

d • 
r;n. fi11JJII'lJ~IIflHJJlfl 

" " 
b. thWUfll1l1 b. 't.'inn!nmnn11 

1 
oil. fll':iNiliPl~1fJ oil. fll':i Nft~Pl fl1fl 

l d. ~~J1NffJJJJlfl " d. i~ll1mw't.'i1NffJJUeJfl 

"" "" . 
G) O . JJfi11JJI'\1'UfJ1JJ1flfl11 

..::! .c::S 9J ~I 
G> o . JJfl11JJI'H'U fJ1'1..leJfJ'lJW~Iu flfl 

dJ. d Q,l .c::t Q,l 9) ~ .<:::l .c:t 

G>G>. llJeJII'lJ..:JIPl1lJCI fl'l:lll.l ~f1Cl1fl'I1'UN11':i fl1J 

:Wu 

ll ':idfJ<trt1'lleJ~~'h!ll~ HTIVlfl j 

G). Nft1Pl1ff~flf)ff!1-.:J li'U ull&'JJ1JeJ{~ ~m~~1'U NU..:J . . " 
~. l11111J1JVlJJ~..:J 1'1..leJIPlff1'11 fl':i':iJJ!fl1'eJ..:JiJ'U~'UIN1 . 
r;n . 'Vl1 !Ill 1J Vl JJ l'fj Wll 'U ll ':i ~ ~ lJl fl ':i':i JJ 

d.. 'V11e!llmru'V1Nmm-w'V16 1iu 11leJnuCI~..:J1'U'i>1uiPlm':iJJ • 
1 !ll 0 "' <"1.. ')j''\~1'l!'e!Clfl 

• ' <J) ')/ ' 

llu llmffiiPleJ{CY1JJl':imffeJJJ ffm'W ~~~ 1flliieJ 1 ~'U 't.'i 1'111'eJfi11JJoJf'U fl1':i 1~1J lj'iuiliu M..:J!I Cl ~ 
~ 

mmrYri 1 m'Vll ~ "'~~ 1 n I:W fl1'j 11~ m~ffeJ1J llu ll m m~Pl e:~ !1J u ~u 9hJJu ~~iif!11w~u 111 e1 iifi11JJ 4u 
~ 

g) g} t I 

1 ~ fJIPl H 1l~~ e:~,nni'u ':i e:J-3 i'll'Vlflfli' ..'l fll':i -ff .;Jll'U I:Wfl1 ':iff .;Jll'U lJlfll nu Ill 011 ~llu lli11JJ~ mtJ 1 'U b 
1 <u ru ru 



!~el'U 11'U11~ 1ff!\91~{ 1l~I~JJ!ff~JJ fff1Wl ll~W f1ll~ 1:JmiJ~'UI~JJ tt~11'Uirl~!iJ~111 fltl~ll ~1 ~TH¥1 i fftl~ 
'U 'l q 'U 'l 

' " ' 
~~ufiiJfhil~ffU'I'l n'UN'Uff1~ n'Um1JJ~'U1'Ummrr u~nw.Yh1~1~U11'U11~1ff!\91~{1:U~Tn1~ ~ri1n~ 

~ ~ 

'J) 1 1 I <J/ If 

"" 0 -=! d II) 91) ' , 91_ I "' "' "' , 91 I 91 I , 91_ I "' "' fHlf1'U1 GJl'~~1~Hl~m~!~'UJJltlf1 A~ A~tl~1tl ~Ti 'JflJ'U'I'lff~~'.i~II'Hl HHJJ~f1~'UU~1~~tl 'JflJ'U'I'lff~JJl 
~ ~ ~ 

n ra 1 '1f-:~ lt!~t~tl~ lffWl~{ 
' " " 11u11~ lffl\91~5ttlu1ff~fiiJ~11JJ'Vl'.iU~1ff~ ~~9iJJtl11~~ ~-:~ilu ~~ 1:U~1'.i 1'*11u11~lffl\91~{ 

<u q q 'U 'U 'U 

" ' 
mi~~u11'.i~lf1'1'1~1u11'.i~~mnnJJ rl111fu1N 11nm~~~~~~rlunmu1u !'Vl'.i1~tii'~tlu 1~u~~~~ 1~uflu 

~ 

Bt!~~UHllfl~t!~t!tl~lffl~~{ 

Nmwu~~1ff~~1i iiu ~u 'l'l'.i1tl ~1uu~trlw)u\9l'.i1tl~~'.i~umn~t~UH1tll1lu~~11~~ ~~ . . .. 

1vl~ij~~ flU ~U\9l'.i 1tl1l1flf1l'.i111tll1lW1H~~U'lJeJ~~U11~ 1ff!\9l~{!'lY11tJ eJ11lVl1 1 1f1fl1-1 1 '.i~~iJu~111'~ 

!rlu h~11~~ 1~ 1f~~~~'*VlN1U~U ~1'.i11lTUlll~11JJff~~1~U~tl '1 l~t11'*!~~~~~~~U~~!fi'1:J~U~ 
11 fll~ tl'.i 1~ 1}li~1'.i 1 '*1J!n11~ I'Vl'.i1~1l~Vl1 'hft fl~~'U~~ m~1l1tl ~1'.i\jvlU 1feJ~ l 1fff~m~11'.i1fl'1l1f1~U 

.Q o' ~ 
m'l'l\9lti~~~H 

tt~11u11mm\91~{~ri~t'l'111u~~f111~1~1'.i'll111111u~n11'~~ 111'~~1'.iJJ11~~~~U!Wf1~1~11lfl . ~ ~ 

IIJI 911 .;..X, dt 91 IIJ 91 
AJJ~1'.iff'.i1~~'U!'HJJ'\JU !~tlf1l'.il~~eJUtl1tiQ~~U 111'.i~U '1 11~~ 

" ~ 1 ',j n 1 ,)~<fi~ttlu 11 ',j~ ~ 1'1'1 n1u 
' 

Bt!~~UhllflJl~N~t!tl~lff!~eJ{ 
titeJ~1l1n11utlmff!\9l~{iJ~ruffJJir~u~~~11~JJ~ mi~1l1fl~1'U 111111'.i~mw c;no 1-11-Yi ~~Ju 

~ . 
' " " trrt:~11utlmm\9l~{fi~1~Vi~1l1nfi'uo~ 111'~n~~~ir~m1J i11u~-:~~Tl'hi,f'Vi~tl1~~~u 1~~1tl o~111'~ 

~ . 
n~~~ir~~1 '*HffJJ11u trl~iJ!f!''l:l 11umft'~~ ri\9i'~-:~ 1 n t~if-:~ 1 u o~'Utl~~'.i~~~1t1m~~ 1'l:l 11il ~ tr~Yim~u~ 1 

~ ~ ~ 

'J) 'J) 'J} 'JI 'J) 

tl1
1

111~1-:~1rrt:~tlu 1 ,rff~ m~rieJutl1 1

111~1~'ll1t11ri 1~ n~f~ t1-:~~Ntl1Vi~lrr1:J11u~1'.i1l ~~utl1\9l~uuuri1tl 
~ ~ 

' ' • 'J} 

111~ti'U'I'l fl~ 1Vl\910 II ~1 n 1,)~!f(1:J 11ufi~ rifi'ut1~~ fl~f ~ ~ 'J'.i~l!~~ u ~11-1 11~, 11:1-iu ~ ~ Ufl~fl'l:J 1 'Nm1~ f1l',j 
') <u 'U 'U 

" ' ' 
1'*11u ,,r~1~1m~Vi~!rr1l11u1ufi fi,)~l\91'1t1JJ111,r 

~ ~ 

v y 

fll~~fl'l:Jlff .fll't'ilrJ\>JgeJa.J 

1 '.i ~~11-1 111'~ffmu~ViN1W~tl1flUuuufim~11u11mm\9l~{l'l nuti-:~ iJ11~mwuuu .Yhn~~ 
~ ' 



I I f 'J} 'J} 

Nil~lfltah/hni iiiiflrum'W~i~ !U~H1l1fliiff-:JI~~ruumimnuuuwJJ~mci1iiri1u1mu~~eJ-:JVJ-:Jitl 
<u ') <u u 

1~P~un1~1Pl'eHH11l1fl'lJ1nru h-:J-:J1U t1'1! H-:J1Ui~P~iiu~nru n1'H'U11-:J~hhiluilwH1mfl l\PlfJfleJ-:J H 
" 

'J} ' ' ' ')J • 

~ 1fl\Pl!UeJii1l::;\Pl'Ul1l m''IU il1mutr f11'WII11Pltl'eJJJeJU1-:J 0-:J l!et::;nJ'eJ'I11NUii'lf::;llwri11l::;l~1Aelltrl'Hl::;mu 
"' "' 

~ ~ ~ 

i U~U iHet illtr::;trJJiWmci-:J'I11!fliPllfJUJJCIVJU'H1eJJJCIW'I:l'UU i~ 1J::;~eJ-:JfleJU1::;f-:J iJ.ii '11'111 iHet1l1flfleJ-:J 
~ ~ . 

~u illti!mci-:J'I11~u H1eJ!mci-:J'I11~u~ 

f11 'a !'I~~~ utlet 1 ~!VIeJ .fl 'W 'J::;U 1J~VI m 'Yifl 'J'J~ 

G). ~tl nnuuet::;lflreJ-:JiJeJ iu mn.lfiiJ~-:J1u~utlmm~eJ1 
G).G). ~1lmwiu11eJ-:Jil1-:J1u-Yim{ 

1 : (:') : 

- eJl-:JU11!CI::;fleJflU1 

- i1-:JiiN1il~P~rlmi'u!~1Jtlutlmm~eJ1 
'U 

- ~l'lf-:J 

- lflreJ-:J fl1U ( ~IPI!Itlet-:J 'il1fltr11U ivH~l~\Pl i 1J~IPI'H1eJiflreJ-:Jfl1U1::;U1Jti'Wtulfllfl') .. " " 

!il d .d ~ 
- ~!f11J!fl';)eJ-:jJJeJ 

"' 
~ .<:::ltf~dd ~,f 

- 'lfU11-:Jl"'JJ'W H1eJ'VIIf11JI!1J1J'WJJ'W 

- flJJetJJUet::;tr1fJCIJJHi1-:J'lf\Pl 
' 

~ . 
~ ~ Ql 0 .dl 

- !11fJeJfl111eJ~-:J~1..:JU1HU-:J'J!IPI 

G) .191. lflreJ-:JiJeJ~! %1 u m1tlfiir~-:J 1u~utlcnm~e11 
~ 

- i1-:J'I11- ~1-:JNtrJJtlu 
'U 

' -!!NUm::;'ilfl 

-liiPltlet1fJIIHCIJJ Uet::;!flreJ-:JiJeJU\9i-:J~U\9i1-:J ~ 

- ~11~e1u ~::;itJ!ritlu 
'U 

g) g) 

- fleJU fleJUfJ1-:J 

- U1Wfll~1Ji1Cili~ 

- HU1fllflflU~U . 
~ 

- uti1-:J, l~eJ-:J'I11 ,~1tr::;e111P1 
" .<:::1 d .<:::1 0 Ql 

- \PIU!'HUfJ1, \PIUU1JJU 

, g) g) 

- uJJ::;'W111, N1m::;trmJ "let"! 



I 
O<:l<:l-00<::! 00<::! 

Jb 

tt@~tl.fl 

Jb 

I 
0-p<::!-OW<:l 00<::! ww ttl fl tl.fl 
oq<:>-o~<:> 00<::! 

Jb 

1:-~IYttfl 

"' :):)Ltt rt_fU/ttfl M.f'£M.f1f11Y 
I' '=' 

" -

:):) oo<:> tt~1Ltl.f:-@fl,r£J,:H:ltLUtttplt~~I:-~QIII:-ltL~ 

" 

00<::! 
Jb 

I 
00<::!-os tt@~tl.fl 

~~-0~ 00<::! 
Jb 

1:-UW ttl fl tt fl 

~q-oq 00<::! 
Jb 

1:-~IYttfl 

"' r 
:):)Ltt f'£_flJ/ttfl M,f'[M,fl,fl,ll 

I 
I' = 

" 

rtQI':l!LlJ ttt, ltl.@~tl.fLI:-~tLUttt,tttpu~~I:-~Q II 1:-ltl~ 
" . 

1:-f~U IAtti\rt.L!I':l tllJ 

" 
tt l,ttl~t~Lr£11~1@~U ,H HtL~tt~I!:-@Ytt~t-@rt,ttfLrt.L!I':ltttpu~~rs;::l1 ttl!:-!:-t l ;::t!~llf.l~l @~H;::I1tllJ!:-@~ 

~ttlt-@£!-t~rt~f1f111ULI1L intll1 ~t-@ ~;::11 tti\;::t!nL ttt-@rt,tttpLt~~ tt,ttt-~ r.Jt,ttflL t-t!fl@ k1.~t!;::l1rt~~~ 
. " " 

tllJI:-@rt,M.tplt~~~IY tt~Ulrt!:-WI:-~Ilrtlt~!!;::l1~f'£~ fl@k1.lttNmtttplt~~!!~~rttl Ll':lltllJI:-~HI:-tlA,fl~ 
" " . )£111ft~ W!}l~!} I:-Lf1lttH;::11Jb mlJ ~!;!l':l LrtrtL~;::I1@~HtLUI11,LHful] f.l@k1.Lttrt~~~i1~1:-lf1 Ulrtl[lrt~ 

tt (!. rr-. f( 

~~tt~t-Lf1ttl.~tttlrt)£1[1ft{1 tti\rt.L!I':l uu n~utttt,VL~tmi\~!;!Mtwn t,tttpu~gR-t,t-@~ tt~ P ~Jr.~uttt 
" " " 

11~1 tt~LttLU@~l~rt~~!;!l':l!LlJ tt~l ~rt~~!;!l':ltLUttt,tt@tl.ftii~Ltl.;::t!!YttfLI:-@fl,tttpu~gR-t,t-@~ ~!;!l':l If> I I If, 

~r:-f~U Lttt,V tf.l ~mL~t~Lrt,ttL t-@~;::I11A,Ln;::tflULt~rt~~!;!M tLU tt~@~H~rt~;::t!n~g~rt~ ;@u m~~rt~ 
. " 
tt~ltl.@~M.~ft~tt!f>l ~U!}ltlbl rttWM.lQ~Qttlt-ttt,R-t,~rt~~!;!l':l@~I}@~IQll!fltl.fLI't.L!I':l!LlJ 

" . 

I 

I 

fHHt Ulf'£ fHHt (6 (6 

1: Ulrt f.l@tt Ulf'£ 
/' 

(6 

t~f.llf.lfl,tLU 
I! 

1:-WIIf:-fl,llftlt~ "' rtJb~~tllJ 
"' . ~ I? 

ttl 
~ 

ur, (6 

t~t'fl,lnllJ 
"' ~ 

[ 

f.l@ttltt (6 0 

" 
Ulrtltt 0 

" 
LttmLrt~fl 
" 

tl.fL!:-@fl,M,l U m~@~l11':l !!f.!@ ,tl.@£HUL rtl ttrt.L!I':l tl lJ tttpl t~gt-~Q 111:-L tl ~ 
" 

I 
I 

M.f'£M.f1f11Yttt,rt.L!MJT.t,IALttt-@rt,mLrttfb11UO@ttrt,ttt-IA,% -p·o-% aq·o Q@ttlJUYttrt,t~f.!Wrt, 
" '=" 16 F;, '=" 1'1), rr Z t6 ~ Jr 1'1) 

;::11 tt! llt~t-rt,ntllJ f'£@1'£1 W~I.L!Wfltl.fL I:-U~U;::I1L ttrtJb~~tLU ~YI ttrt,rtM.Il ~rt;::(1r;-rt, 11rtlt~l~ f.!@ tt t'fi f'O ~ ¥:::>' 'r p ; l? I ~ ~ & ~ p I (6 

l tl.R' b L,lf l:-!1~!1;::111:-~U Ill:-~ YlrtLWL~~ 11 t-Q;::I1L ttrt~~~!LUL ~lJLrtL tl.R' t,L_\f ~rt~f1f1111:-@fl,f:-~U Ill:-~ IY 

" " " 
rtlt~L~;::umttrt~~~tllJl~@~fu~L~ftlt~rs ltl.f1,V}@~IQLUfltl.fL1:-l~H;::trtQI':ltttplt~g 

" " "' L~@~r@Mir!Ll'!f11'tf11t~Mf.LUrtqHtM~ 



@ftQ!fJ@tl,ll IJIEJ 11,lllmll'ttf11'tU t,n~rtQtHLll ffili1,L(gt'@i1>11,11,&-~ (6 p t6 Ill ~ t::P ptf; 0 (6 ;: ,., 

~LftL mt-~t,ni1~LU~~Itllli1,1JI rt~ll!llrtLttt~IYftM.t,rt.JJMtLlll~tt-@~;::11 f1L n~m@,ttffiLI't£f1L~ ( ~LI1 

L ~u~~ t~n~'%l t,) ~@ ,ttu ~m~~u;::11 ~~@!}1L~lllllrtti1>Lrt£f1~%l L mtm !;!tW n~rt.JJM .tLuu ~u 
.. " 

LI1>~LQ 

~t~~11,1t~ ~ l~L mtml;!lHL ftl.IJ~ t~ !111,Lt-fuL M,L~~ &-Lfl.M,ij!lll U U ll t-@ ~ftll1>ti1>Lft£f111, ~ b ;::11 ~ 11,~ 

;::tJn qu@t1ffiLI't£f1 mt m !;!:::11 tt(g tL u t-@~rtL 11>~@!}1@£U nun& n L n~u,nwL~b;::l1n@ ~ ~ . ~ ~ 

\'t~U,ItlUI't~@~lrt!tl'tl!;JtlU 
. "' 

L, n@~t-_f(gn~t-@11nL~ti1>LrtL~I1~~11~~m~~rm~l Lttrt~~~r,w;::mt 
" " &-1111rtl f.-(g tl1>&-111111,ii.IA,LI1t1;::~ ;::r, M,W!,Llll1,1 Ll1ti;::~;::!,M,Lt-~U ftM.llftiA,M,rrt-@fl,M,LU ffi~I1@QI1tt!1>;::11 p .-1) p l""p b I F 1 ... 

11,~11@Q~lA,t-@~L ft.IJM&-~L~;::m11 L, ~@ft~U@@~[!It-@~ftt1 &-_f(glJLtM,~M,WtLUM, t,nL~ti1>Lft11,ijl~L L11tlt-~ 
" " ;::11 t'@WWt~rtQMl U !,I L~Um M,ftQM M,tu tllll1, I Ll1tl;::~;::!,.lf,b;::I1Lt 11,L&-.lf,btl,@llrtUt,L ftiA,M,ii.t-@fl,M,L IJ m~ if' t6 t6 Lt , b t6 · ' t6 ' • F , ... 

11@QI1UI1>tlll[J&-@~;::11 &-_f(g;::l1~11 ftHl Lrt}@11>1QL11f111,~t'_¥@!J1 fim t,rtUllULQI1>tmLt-t-t lM,l 
" . . 

tvt, rt tvt, 11 11 n n l t-11 u, 1;:: m m t u ~ ~ u ~u rt t (g n 11111, 11 rt r, m ii. @ rt1 u, L n ;; -P n um L n n ii.n w p t::r t6 b i=7 ~ t6 ~ I"' If' ~ \::0' 1 ... 

tt(gftL~U f1~ ~ l tt(g~L!Jbll1,1!&-(gftL ;::11n~t-@1111,L &-~ l tlll~L@ t-11~11&-~lll1t-~11ftl t(g t-L,etU ~~ t-L,et!hu l 

;::11 ~untui1M l!ftl1>i mti\rtQfti ~llll!lli1M Hi LIA,@(g ~ll i~mii.u 11M~LI1UULlll1,rll;::l1 ll @Q@ nii.ntu t-~11>11 \:0' f' l? F p I' I ln. "=" F 1? (6 b 0 F?' ~ f' I"" lf? 0 IP I=>' I I ... ft). 

t~lit~t-~11ft~ll1,~llLH 11,~11,W U lJM, l,l1@!,;::1111 Ll1t1;::~;::!,11~~@11,~11,~t-@11ll~M~~~ tl ll ~L,.M,rt~l11111 

nt,t-111!1;::11~ft@k~tft~(g11,1J111,kk11,~@~1 ~Ln Jd>-I.6J mLrt;::£.f1M,Wtllll1,ll!Jtl~brtQMM,tutlll ·;; 

c.~L L ttt-~11~;::!,11~ @ft.IJl%lt,n~~!, l~~ l (!!,LftLQlllrtl1>gM~LftL w ~111,&&-~~p~rt~l111ill ~~ !YW 
" " . nb) t'!!t1tt'L~@L!tll~flii1,~&-M%ll,@~1 ~LM, 1.6J I1,LI1, L!tl1,l~@fb11~Ll~@~f1t~11L!tl1,l,&-1111,~~tl ·p 

I {f; I {f, (f. 

@11.1-L tl U L u,;:: !11A,I1,L &-11,.1{, 11ll ' 0 p \:0' ,., 

. " 
~@M,~11,qJL.tl1>gu@~1!,t(g 11,~t-@11L!tft~~~tLll;::l111&-~11ftLW@~L~~L!tl1~11,~&-@1111,t,Llltl1>g ·w 

. " " 
~llf1L~llt~1t~t-~1111,~L~£~Qf1~~~~Lll~I1L@ ~@M,W~ftM.l11,~11~ft.L!Mf1LLk\'1~~u;::l111 ~@@~Hm~ 

f.UMftllLH 11tQI.lf, b @ftlt-t(gll Ltt-LI1;:: U.lf,~L@;::Q t-@11>;::11 n~ntu tlll ;::11 IYftQMUllM,I .lf,biA,;::M,.lf,L IJ "1.6J i=>' pt6 if';: (6 0 (6 bt6p 

~llf1L~llt~1t~t-~11~Lll~I1,~L!t @ft.IJIL!,'t.IJ 
" . 

~t'(g!!LXH m@[J~11,~1L ttnijl tt(g;::l1n l1,f1@~ 1&-~llli1~Uf1~L@;::QL !t 11,ijlt-@~;::11L !tt'@t1M.LIJ m~ . 1tJ 
' ' t6 • t6 lfi 

11,&-~ 
"" "' " 

L, t-L~~~I1 (!&-!!&-lJol l;!&-@~;::(1 ftf, W HLQ!1>@ tl,L&-11, b~ t,~rt~I11111L~@~1} @11>1.1JL11f111,~ftQM Ulll1, J. 

l't~tt1H~tlU 

t-@ml1mlm.l{,rtl r._(g;:: Rui.A. 
!i 0 "' 

~~~~ n£-llLtL ~ ;::r,rn~;1~ l ;::mit~ n~ L n@ nrtn~ntpL.tl1>g mt m!;!.tLu ~t-LUI1>n~ ~~@~lftL 11>~ r, l1 t-L~@ 

~ll(nl1t-UL 11>nl)uW~f;L~u~L~~L mU't£f1LM.UtLrt:L.IJ ~~ oo~tJ n~;mtpL.tl1>gnt, L !t~ t, .tLu 

" 



., . . 
0 ~ .c:t .c::::.. -=:1, Ql 

fll 'J fll 'W 1 W 'V'I'l-A 'YI 'IJ 'H 1 W 'VHI ~A 'Yild 'W 
'J} I I "J/ 

G). r11'U 1ru #l·;wcnt~\911ne>'U!LI'JJe> 1\91 mtJ~ t~111Vi t~uu~ nru ~'U.VH1,-,~i'VI'l.J'U fi11tJ~mru 'Ue>'llh G) 

"' I <J} 'J} ')} I 

am ~g, amH1e> c;n a\911 ilJ'Uif1W~ne>'U 1iie> i#ltJ~mruthi'lHJJ\9l'UeJ'l~'UTI!Ift1~'Y11f111rl1'U1W 
w • 

~1eJ~1'll'lf'U 'iJ~JJ11911i'lHJJI9l'iJ1~JJ1W ig,,ooo cc. H1e>i~th'l.J1~JJ1W ig, a\911 

'JJ <J} f I g./ I 

ih'U ~e>'l~th.Wt~'l c;n ih'U 1l1f1~'UTI1l~'l d r:h'U rue>'l1l1f1U1!iim11JJWHYJJn11'l1'U!!ft11l~iitJ~mru .... 
t 'JI 'J/ !l/ I 'JI I 

1-YiJJ<li'U i 'U'U'U\9le>'Uihi1 ilii1'U1tueJ11l1l~ITit~11ll9lu'l ~ffm~'M 1~e> i ~rll'U1ru1ntJ~mru 'UeJ'ltl1fi'll~ i~ 
"' "' 

• 
ff\911H1tJ~mru 'l11 i 'Um1'V11Vim~· 
"' 

= 

7 

2.000 X 5 = 1,428 cc. 

7 

"J/ I I iJ 

c;n. r;y~tJ~1fJ'l ~~eJrl1'U1W 11~nrun1eJTITI li~I11~'UIPi'1 t~ff1tJ\911 !lft1 '1 11'1:'119l'iJ~mru U11:'l'lm 
t iJ I 'J} 

1~m!e>t~'l11~mru c;n l'U d ff'J'U'lle>'ltJ~mmll~'l m11~1iie>tl1'l.J'U hm-JffJJU1 'il~Ll#ltJ~mru!VI1l<li'U1911JJ 
"' 

<JI eJ 'l f1 l'r fll'lf'U ~~~ ~ 'U f111 NffJJ'iJ 'Ufi11JJH l:'l1fJ'U'U 1\91 \911JJ'iJ~JJ lW ~<JI eJ 'l f1 11 NffJJ'iJ'UIII:'l ~fi11JJ fll'lf'U~ 
"' "' • 

rlmf11f111\911'lU1 l'U'U'U1\9lfi11JJ~I'i l'l '1 l'lf'U 'U'U1\91 G) a\911 lg, ft\911 H1eJ c;n ft\9111ll'U<JI'U . . . 
lUJ UH'I1Vt i 'U mn11VIm{%'UI~ u1 1:W'e>f11'U 1ru tJ~mru 'UeJ'ltl11Pi'1 tJ\911 i#lu ft1ff1JJ11tl hutJ'U 1:'1~ 

"' . . 
'ltJ'l 11'1LrJJe> fi111~~11~btl1l \91 t~ Lhi<lle>'l<if~tJ'UIH:W'e>'U n 11'V11-vlm{i 'U 1~1111eJ\9lff1Hm1JJ 

"' ' 

-· v ~ ql v ~ fll'Jj).l{;l~lJ'W~1f.l:J.Je) !li'l~fll'Jj).l{;l~ ldt!~ 1f.l!fi'Jel~ 

G>. f111NffJJ'iJ'U'iJI:'llff!\9leJ{#I1U:W'eJ IHJJ1~ff1Hf11NffJJ'iJ'Ul'U'iJ~JJ1WUeJtJllilfl'U c;n- d. f1f1. "' ~ 

'J/ <JI gJ 'j/ ' 

#11 u:We>'l!'U i 11' m'U 'iJ'UIPi'1u'l1mt~ibi'l d n1 n ib:W'e>!'liwn~1 NLI'JJ 'O'U ni 1'l.J'U ll~1'1i1fi'U ~rnnt~ m~u'l 
"' "' 

'J.Jli 11'1 fl\9ll~eJ~eJ 1 f1 1fli 'U'UW ~~ fl1rr-:J NffJJ 

~g,. m1NffJJ'iJ'UIPi'1mfljeJ~'lfi119l~i i'Ll'il'U 'h~.Yh~\91 1 11~19l'Vlml~ Ll'1JJ11tlm'UNffJJ i~n\91!~1 
"' 

91 ..:9 .c:i 91 ~d 91~ 'j) .Jt d .d 91 91 .c!i 91 d 
f111f11'U\911tl!fl1eJ'lll'l\9leJ'lH1Tfi!!f1 !19ltl f111f11'U\911tl!fl1el'l i'VW'lig, 'U1'VI !ll:'l1f11'U\911tJJJeJ'lf1 '1 !'VIel 

'1 ri.WeJ'leJ 1mfle>eJ f1'01n'l1'U ~n lg, 'U 1Vi ne>'U u1JJ 11·n 1 'UII1111VIm{ m1N!lJJtJw~'1 tJLI'i 1'U 'h~l~ 1 ll~<lle>~ 
"' "' 



w w 

~\luntnY1Tilhil~ti ·HJf.lfl'll1fl~1 G) - lli!l ib '11~f.ltlmt~'Uf.l'lhrw~n1uf.lf.lfl'Uf.lfl~1 Lltltl'.i~mru Gl&: 
w w 

f.l\lfl'1 'll1fl!lfl'U~\l111fl im~~nh\l'll1flfl'Utl\l G) -lli!l ih mur-~~llll'.i~l.llru I9J u1ii ml'1thmmuiri 

.J 'J) "" "" "" "" 'J) .d 'J) 
ntJ.;jf.J1fllfl'~'Jtlllf.Jf.Jfl i9J 'Ul'VI H'.if.Jfl'J'U~'Jtl'.if.J'U'VI'lf1CI\l 

dt 
f.J'U 

Gfl. m'.ir-~~mJu~'Jm'i'lrf.J\lmu '.i~'U'U~ww1mrr lflum'.ir-~~llllu~~~~~ ut~lli.fr'l u 1 '.i\l\11'1-l 
<u cu 0 u 'U q 

.frl.!VIf.Jl.!1l.!fll'Jj)-jtf3J~l.!V~HYAVIf.l{ (l 'U '.i~'U'Uf.J\91 ~1'11 f1'.i'.ill ) 
'J/ ' ' iJ 

G). ~ 1'1-l 1ru 'U'U 1~'Uf.l'l-w'uiiii'll~!'VIllu ~ 1u1ru 1l1mru 'Uf.l\lU 1UCI~tlu\911JJ'i'I11JJU~\l!! Cl~'i'l11ll~~ 
~ ~ ~ 

' il ' ' 'J/ 

lli!l. i''ltl 111'1! fl'Uf.l\l~'lfii~N~JJtlu 11~f.lflHN~JJtlu ii'rif.l'W ll~f.ll'l'.i1'UU1'11Ufl'Uf.l\l~\l rlmf'U 
~ ~ 

w • w 

11flf.lf.lfl'll1flriltl1HUfl'.i1JJ 'll1flfl1'.ii''ltl 1 uft~~ui umtiH~\l 
w w 

Gfl. \911'lll1mw'Uf.l\lU 1\911JJ'i'I11JJ~f.l\lfl1'.i~1t111im'.i~ 1'1-l 1w 1 ~til '*m'lfu~m'lll1JJ1W'Uf.l\lU1 

w • • 

TI~f.l1~ ri11~U'U'i'IW flll'I'Uf.J\ltl'U fi l~'ll~!tl~ti'U!!tlCI\l . ~ 

' " ' 'JI ' 

d. fl1'.i!~JJ~urif.lt1 '1 ht~~uiu~'lii\911\lU1
1

Hucl'1 ht~~'UCI\lltl!~f.ltl '1 'll'Uif'ltl1mwtl1H'!!nii 
'J) ' <j/ 'il 

~1u1ru 11 H'lftluilitlu~~'ll1'1l'U'l1TVi\l LH1l1~JJ1ru lli!l u 1ii rif.luC~\liJf.l n1ui 1itlw.u'1n'Utl1 
cu 'U 'U <u . . " 

't'I3JUJA'I1V~ mnhVim{iu,nutl'.i~~mm'.iJJ 11~f.lfl :1.rw'l11 '1 itl iti~11fl'W~f.l\li''l'll111Ufl'Uf.l\l~'U 
" TI1JJ1'.itl l '*11iNTIJJ J ~tl htiU'U!Tillf.J'.i~~'U~htl1 

~ 

dt tl 'J) "".., 'J) "" i 'J) tl i = <I 'J) .d i di 'l b. !llf.J ~ 'U'U'U'IJ~JJftfllJW~'i'IJ:lltl'i'l'.iJJIHCI'J H!'VI ~ 'UCI\l 'U'WlJVI'lf1 '1 !'VICI\l'VI~JJ ~~JJH''U\l !~tl 

" . 
'.i ~ 1\l iJJ'I 1itlu m~J~wfi~vlf.l\lf.l1fl1fl' ti'1r-~~JJtlu n'Utl1 ill~ tlutr\l iti'l1u'li'uml'1'1'!Jtl 1l.ll!'VI tluii!'VI'Il ~ 

'U 'U <u 'U 

w • • 

\91fl\91 ~ flf.l'W'li1\lftH\91f.J'U'U'UlJU1 1 TI!i'l'Uf.l\l mf\1'*1 V!m{fii~'ll~'i'IW f1Tt~ iJJ~ . 
w • 

aV . 'll1!rYlltlunu~'~ m'Vi\l i ri~\l'Utl~'.if.l\lf'U 11~f.lt1\ltlwri1iiitii~'Hucl'1 
~ . ~ 

r;:1. 1'Uu 1 m'b'u~~ r-~~JJtlumcl'1\l i u'l1'uii rif.lu~tlu 'll~u~\1~1 1 ~ t~cl' 1\l m'lfu~~ r-~nJJtlu "'~ 'lu fl1\l~ n "' ~ .... 
'J/ ' ' 'JJ u 1Vi1\91'1 t1JJ :11cl' Nmllllu 'li~!rrlllluii~~~~ '11 u f.lf.lfl~1 t~utl1 \lm~ 'll'Wtl\l n~m~~~~ ll1 u\ltl 1 ~1 tlll1\ltl 1 

~ "' 
" . 

n~f.l1~ i u fl1\l nf.l ntl 1~ nii!.w'm~f.l\l fim1f.l~'U 



M.LUQtl.ll~fllftJn 

lA, fl.!blfW.!biQIA,IH.lllb!H!i\Qtl.@ftH!ftl U@~~ 11111.111;::!1(1U:mQ!tlti.H~LUL@tALUQ~II t\.Lt\.~1 .!(,! U llUI F 1&.0 I=' ' Jl7 I 1st i='l6 l l ~ p I ('6 lilt6 bt6ltt ~ 

ti.~Lkbl~\,ftllM 1~)d Ci51 U~ft~ltl.~lqtrt~IL~IULM·IJ.JQ t~1l~QL1J.;::IJ.tl.l\W~Itl.~llt~Lkb!QLIJ.;::IJ.I1.111~)d 
• " 0 

Ci51 qtll~rt~ rt,fU oo~ 1Jntl.~~ll nq.:n1~~~1,1l~l11.1A,111Jnti.~~J:!~1,1.!1LrtLJJ~ ~Jnll.!bl rtll~IQ!A,IIM.l 
" WM.Ji\QLHI.!tlftlllrtt Ll! M.LUQft@lllftl ll~lti.Lt\.~1 Jf.Y tY 11UI~tf1@1Hti.@IJ.UII~UI1 ~tn, L, QLIJ.H;::IJ. , • 116 'f"' 1 t6LvsbiiLt p h=' 

t',f~HL~1t~ ~{1~11.~@~~\,@~H ti.~LQ>I~ll,ti.Wt-@~~ml~ftJ:!Mtl.tU 1~)d ~ 11.@kl!tt-t~;::mmtpl1~~ (t • I If> 

ftL~tiHli~Qt-~ LlliU,tl.HL!t!J ti.Wtl.ll~ILtllL~~;::t\,H;::@ti.Hit~t}HI;::mfWl!!J fl.!hl rt~~IQIA,11tAl tb!HI~Q 
0 " 

( ::>::> ooo'~) ·uu oo·~ ~@~!Ltl. 
lr' 0 

" 
u·u J.?Ci5l·o fl.!bl ft~~IQLt.mll tb!HI~Q 

f1.!bl rt~~IQIA,IIM-1 rtQMtLUti.Ltl.tpu~~ 

11.11.1111.U~I.Mt.!b;::IJ.~ II ' 1"0 ~ ~ ' 

" 
_tArt~,\llft{111._!f t'@rf@~l ( lOlRlRd<)S) _tArt~llll!IUillltLQUlt-@~t-~ ~~Jntl._!f~~~g;::(111._!f~ t~}@~IQLIJ.f111.~ 

~~~ U~QLIJ.M.I1.~11@£H 11.~ Ul\;::W ~~111_!f~~~2ftt.}@~IQLIJ.f111.~~Uf1~~1 ~b@~Hti.Lt-11.1,~\,l!UrtLQ 

ftlt ti.~L !;t~[;)ftlvMrt~l11111~ b LtA ti.~Ull\tl.@kftlt~ll,f~Jn @~I ~l111.~@,0.111. Lf1Jn Lkblrt~l!1LrtLQ t}L~!-ll !(. I {f, (G 

tb!Hitl.,etn.t. ULI1 t-@,0.1 rttWLrt~;::1f111.Lt-n L ti.@~HI_tArttm_!fL IA,1LU 11.1, LLk tvt;::rtn,etL !;t@~H ~tL l\n,etn. t~ 
• " f( 

!f>lftt. ;::(1 _tArt~LIA,Il,f!-LL!! f1lbl N:ll!!?mi!YYM! ~l;::l\ rtttUHLJJ~rmLt-11. L~ L~ ~lrt~LtAtLUtl.t 

M N: ML1!1\JJU1.N: ll.t ~H .. lU ? 'C;:1 j 0 s=­
.. 

t-ftl t~ Pa5! f1Jn11.L~LIJ.tl@~lt-IJ. 

~httg;::(1 }@~IQLIJ.f1t1.~t-@11t~lll011!,L UU~~ QIJ.It~llL~I11LU!JftJn11@,\JI~!J.Jf.t-L lb;::IJ.II % ~-o lnLrt;::1f1 

" 
ULrtL~t~llL~ n.1LUL 1~~ !!~ 11.rtl~rt~f1~ @~H 11.!,l}@~!QLIJ.f1tt~rtL~~ r, t. t-L~@ ~ L~n~;::m1 mLrt£f1 

~lltb!n% ;v·o -% 031·o mLrt;::tf11l@ttUIJ.lt~llL~n.;::l1n~t-@11~Lttn. ttt~t-n.llti.~Lt.;::mn,nt flU • ('6 (6 p l't) ti I'D p F b I 

~t. rmn;::u II~L LtAt-~ tiJ.HI~;::mR,Ul!!J@£!-lt-IJ.t~tl.@~~t. LIA,~~mtt~L LtAt-~ L!;t@t. ~!;!~~ t,Lt!tl.@krtLt~ I I ,., I tf, 

tt~~L~~ t. L t!l!1L rtLJJ nyuL l\U @@ n~;::IJ.~II_tArt~~@IA,UU 11. L_!l,Jf.~ 1 ;::1f1!Jt}~rt~lt~~wn.n~~;::mn. 11.1, 
(6 If> If, I I 

t1.@kftLW ( ~b U@@llllil~@l!~@~ t-IJ.t~tt~lrt~lt\.~@~1 11.~t~~J:!}Jift,¥@~~b t~11@Mt~t-~1111.~ 

IA,ULI1t-IJ.H ) JJil.!hlb!.!hiL~t-@ ~w mLrt;::1f11A,rt~lt~llL01111.~1A,;::mn.nn.~ul~ht-Qtt@1rtLt~ Utu@@t\.@1 F lb ~=' F P ft) F ~ '0' r& 16 

rtlt~lll1J.~;::I1Ut~t-ll.lltl.i\1A,;::mn,ti.Y IA,Lt\. ow-~~ lnlrt;::UitiJ.IIMrtMI11111t1.1,t-IJ.IA,IULl\t-IJ.Ht11~t1 p l't) p If" bi=' lu {6 ,P ~ . 1'0 p 

H~@t~t-~11ft~l;::(1tt,~ ~rt~ttt,t-IJ.LULftL!;l.;::l\~ft@kM~ ~Ltt ~ -P mLrt;::!,f11<ltJlt.ttWft~ll!Ll\t-1!H 

nn.rt1~@1H nt nr;p~LIJ. UL 11.11u rtllMIA,tt~@ nm L L lib ~ n;::IJ.IA,ttn.~ 1 L, ll @~;::l\n~u IJ.M ~LrtULrtn'ttvt ('6 I=' l? (6 p ;, I'D F ~(6 0 ~ I=' If' I lP 

t~Utul LIA,t\.t-L1J:!t-1~1Ull\IJ.M ttU;::LUitJl,i t-~11 ( l[PJ~nu ll~::>S!A) ftJl,lfltUIJ.MI1.111t~QLQJl,;::(1t\,rr~ft! \:;>' t6 b o i==1 t6 ft) t6 Lt ~=" pI'"' lP rp l't) lu p 

" 
t-@fl.U~M L !;1.11,!;! ftQM tt~~l L t1.Wft£1L 11~UL l\LIJ.tlll ll!!~lt-LIA,LQ £!;!Q f111.1l ~f11;::(1 }@~IQLIJ.f111.~ If> I I I 

lb 

; @~mL ~f11'1.f1 t-@n.t APt-!JoYY.t L ul'1. 1, L ~ t J;::Jl;::.t 



"' o I 

fll1'Yil u 1 tl'lJ 

" " " f1l':i'Vl1tilff~fl1':i'YI1~';WmJH'lJU~~U !1~11~~~~fl~1trlll~-3til U~timJJl~ 1 1JUHJJ~fl':i11J 
" " ' ff~ 'V11ff~ll~11~~~~n~1trlll~-3'111 t1. ':i~lJ fl1'-3'!~l1'1tr'Vl11JH 1 ul91 1hJ~~-31~~~~n ( tr1li1'1J~:u~li'Vl1 

'J} <J} I 'j/ ')) 1 'J) 

'111ff.U!1Jufl1'-3mn ) ri1u<fim~'<fi~1u f1l':i'V11'111ff1_jmfl1'-3liU-3!1~1 1'11'-3191~ i'll'V111Vitr.:J 3 ':i~lJ~,,.~ m':i 
~ ~ 

" " 'V11'111ff~~~~.:J':i~1-:J iJJi'li'ti1ff~1l'1JliUWll:IJClf~flTI:U.W li1~N.:J i U':i1t1Cl~l~tl~ fl1':i i .Uff~1Jl.:j 1 !ICl~l~~ 
'J} 'J) 'J) • 

~:u,{#t'1 r.r~~.:Jti1 i '11li:U~fl':i11J ff~~ 1:U9f~ fl:i-J:UI911-:J 1 m11'111 '1 '!J~1-:Jti1t1'1~:u,{'11 u ff1JJ1HHfl~~ulhr.r ~~ 

u\91t1'1trJu'fiJJ,{llt'llti~U~'!J':i~fl~1J!rJU'b'~ llr~~:u,{iliW ~~Uff1JJ1HHfi~~U~1Ui#t'1l ~~~.:J!~~n:U.W 
• u 

~ ~H':i~JJ~':i~1-:J iJJi '11iifl':i11J ff~~~~ 1:U'll'~ n~:u,{ !'W':i1~fl':i 11Jff~'t11a1tr~:u.Wua~N-3~ ~i u rt1~mr.r '¥11 

i 11'mu '1lifl:ui'~!'Vh~fl1':i 

tr1li1'1Jm':i'Vl1Yim1'!Ju'!Ja1m~~{~i.fflu.:J1Uth~~mnnmnr.riumi:u.:J1Ul'Vlfl iu ia~m':i 
~ . 

" mi~ nri:u'!J':i~~mnn:u ~hirmh~iY1J1fli m:u~a'!J1mir u 1l~iinn:u1li1J1-:Jff1Ufl~ 1m1'11 m':i'¥11 . ~ 

" ' ' 
iru 1!~1911-:Jfl1J':i~1J1J~~ffl1ff1n:u~~ fll':il'hnuu1J1J-¥im1'liii'lJu 1~lii m,li t'lfu .:J1U'V11'¥i:u~'!Ju~w!1J1J 

• u "' 

" ' ' 
11~l11flUfi1'-:J!~tl1 Hri~'J'!J!~tl1 iU'lJ1J1Ufll':i!~tl1 ~~ 'Vi1Vl:IJ~'V11J !l~fl!'!J~r.ru1ff~111flfll':i1.fU~U!11J1J 

<u q q q 

' 'jl ' 'J) 

liiJ u ~ 1 r.r~ u mil r.r1 m1rlu 1-i u ~u!! 1J1J'Il'U '!J a 1ff! ~ ~ { 11 ~ 111 ~'1111-iu 'llu '!J m ff! ~ ~ {<fi '1 ~~ 'll'V11Vi:u.W~u 
q <u q <u 

'11Hri~~UU1J1J~~.:J rfi~'111 '1'!Jrim::;1J1'Uflln11trlu~1U iaH::; i umr.rm1'-:J ~.:J,fll m':i'Vl1Vim1'111J-"' . 
]} 'll ' 91 

Vi:u~ ~u ~.:Ji1~11iifl11mhfiuu1Ju~~1-:JJJ1fl ~.:Jirum':ili11~ffmnm·:m1lim':i'Vl1Yi:u.W'V11J- .Wm1 ~u 
u • 

' " 
tlJ 1-:J~'U'lJ~.:Jtr1U n'lf1-:J ffmfli cH.:Jii'lJu 1~ i mu~.:J~ l!rl'U~~.:J i ~11ft 1 i 'U fll':i !~ uu ~ ~ ~N!rlu 'lJwrJu~~u 

"' u "' 

1rlu ':i~1J1J ua~~ ~-31 ~'lh::; crlJ f1l':iW'V11-:Jtll':iffmll!rlu ~ ~1-:JJJl n iu fll':i 1l~'Vi1~-:Jflfi11JJ~ f1l':i'Vl1'Wm1 
~ 

" " " 111n'!Ju'llmff1~~{ " Vim1'V11J - Yim1'~u" 1'11-:Jil 1M1'1Jfll':i~Ulm 1~11111nnri:u~1Ull1fll u i a~nu 
<u q q q 

' ' ' <JI 

m:i~ i#t'~u~~'lJU 1~ ':i'll'VlHm!rlm1uiiii'lJu 1~1~ na.:Jt'Yl~fi11JJ!<li1111li~1U~'U ua~ff1JJ1Hl'l11 tl '!J "' . 
~~u'!Ja.:J i ~'1#111~ .:J fl1Jfll':i'Vi1-:J1Uili~~a'!J~ H1~1l4~ fll':ifi' 1 IW~!l4~ fll':il~ tiU ~'lJ~.:JU fll~UU U flfffl1:ll 

~ 

" " ' 'U~UU iu1J'Vlfi11JJ\91~ i'!JiJ 11~'tl~flri11~-:Jflln11U1J1JTIJJ~ m 'W1~iu.:J1U~a'!J~ t'Yl~.:J1U'Vi1!!1JU~JJ~ 

i u ':i'!Ju 1J1J'lJ~.:J.:J1u'll':i~~mnnJJ mr.r iu rl1'11 n'lf1-:Jff1Jllli m:u~a'!J1m tl4m1Juu 1J1J~ ~1-:JH1mrlu 
"' "' 

' " !!U1'V11-:Jium':iffmn l!ft~I'Yl~!Ntrm'4i nn:u1limnh'Wm~1l1n'llu'!Jmm\9w{ "Vim~'VllJ- Vim1'~u" 
"' ' 



. 
.::! 

1J'YI'YI GY) 

'J) 

n wVi TW:JJ~~-wthnJ~l'il!\91~{ir u ili1111~1ilwnu·vhw:u~i u ':i~'U'U~\9lffT11 m':i:JJH~~ iu.:~ l'U 
~ . 

'J} W I V 

~~11 nnJJiru ihiu\9l~uili i:Ju\91 n~1.:~ fiumnir n~u ~ rifiu11~111~ff .:~rl'i u nn 1 '* iu ':i~uu~\91 n111 m1:u "' . . 
ll~~.:i!U'Utt1~'l'lTW:JJ~I~~~i1\9l!iJ'U~ft\9lfltu~I'V~~m':irll Vi:u~Hi!.:~VI:u-w'ffl:JJl':itl~ft\91.:!1Wil '1 !Ji' 
~l'U1'U:JJlfl 'll~~i1¥ff~~fi~~.:Jfl'Ufll':i1'*ff~ti'U~.:Jfi'U'Mmtl '1 fi'U ll~ff1Hf'lJflljfllVl:JJ~I~~.:Jl'U 
t.h~&l:ulm':i:JJ 1ilu .:Jl'U~~tJ::;~u ff~.:~~~ tl'l'll.:~111m\9l':i l':ilff1:1Jl':itl i'uffl1l:JJ.:J 1:u 1llfl tll':i~ 9f:uiu'l'll.:J 

"' "' 
'J) ' 

~\91 i 11 l!::;i!u mnrf1.:~~1u'Vl:u.W~~ii nn:u11i ':iltJ~::;!~tJ~ u~::;!'l'lfli:lfl iu mnhiliri~u'li'1~ 

ffcl'uiu~~u 11 ~ fll':i~m1111uufi u .:~1u~~tJ~ th::;!n'l'l.:~lutJ':i~&lmm':i:u i u rlTu n'li1.:~iruH:J ii 
"' "' 

' ' 'J) 

G). fll':i'llh'Vim~·'l'lu 11:u 111miu~unruu1ilirhu m1:uili nwuum11111 ~1 u~::;yrf~:u~ . 
'31 II]. I "" <>'<=~ t dl \9l'UII'U'U !lJtl~~'W:JJ'W~ tlfiH11'U .:1 

~g,_ nwvh'Vl:u.W~u 1rle1 ~~~u~lu~ummtJu~ff:uu':irnu~1 fi11~t'l1:u1oe-J~Vi:u.W 
"' "' 

~w~ e-1 11~ u 111 tJ ri n n:u 11i 111~ uu 1 ff~ 111n11u 'W mm\91 e-1 {itJ,{J u 1 Ml ~ ~.:~~uu u u1~ e-1 ri11i fll':i 1ilu ~ l'U 
'\1 q '\1 Q <u 

'J) 

@. mnhVI:u-w'uH Jilucl'mJtu~fl~ltlfllHiliim~~'U tfiu~u~1'*1ff~ff~!m1~11'~e-J . 
'J) 'J) 

JJ ltl~'U u~a~fi.:Jfljj:JJ11i'Ue-J.:!Vl:JJ'Vr~'U lj' 

.dt "" • <=~ o ~ v , ~ o "" "'.I .I <>' ~ .;, lfl ':iel~:JJel\911~ '1 :1Jfi11:JJ 1lli1J'U\9lel~ 'If I 'U~ 1'U'l'l Wl:JJ'Wl,J'UlJ ~ l'il!\91 el':i I'W':i 1::; 1l~I1J'Uifl ':iel.:ll'j'UI! ':i ~ 
• , 9) 0 d ,1 ' 0 ~ cl.c:i.c::::! 'J) ~ Q.l dt ..::!{ , 9) .c:::1 dt 

'lf1 tJ 'lftll':i'l'll~ 1'U {'1'~~1m1~1':i1'U'U 'b'l~'l'l1l~JJ'W'l'I~1J::;\9l el~'MJJ'U~II m tl'llllfl':ie-1 .:J:JJ e-1 'Mfl~fffll'W\91 IJJe-1 
"' 

'J} ' ' ' 

Iff~ 1l1llflfllj, '* 1l~~~~'Vi 1fi11JJ(;'J'~e-J 1191YJ tlfl i' nnY.:~ fllj 'l '*.:11'U clf.:llfl ~e-J.:~ne-Jili'l '*(;'J'lJJl':i 1l!!ti.:J ~ ~ fllil'U 3 
. "' "" fHUJH~fl fle-1 
' 
l. lfl~el~nel'l1l.:J'lil.:Jl~ u~::;'l'Jl.:J'lil.:~man !'li'U flel'U ~:JJ ft1 !a~u ;oil~ '1 1!1fl ff'il'U m\91 man 

u.:~ ~1\91 \9l ~ lu lJ\91 n~~::;ir.:~ ~~\9lman ~~\9lman "1~"1 ~~~fl~el~n~'l'll.:l~l'U'lil~nfi11JJ~l!~'U 
' 

' 'J) 'J) 

2. 1fl1'~~ne-J'l'll~nwuu uti.:~~e1m~u 2 t11~1m1 c 11::;ii1'*u1~iuu1~'liu\9le-J'U) 

2.1. lfl~~~ii~'U\91 rlnri'ufl1fl 'U\9l~'U cl'n1:lw::; 1l~ii~1mllul~rl1Hi'u~u ri1ut1mu11~'Yil 
"' "' 



' 
II Hlt '\1 
i' . ' i . 

.?1 .dt ~ d.r:::! d • i ' <:J gJ i gJ.., .., 

3.1. !1J'Wif1Hl~JJel'VIJJf111JJII'U~IIH ti'TU Ht')j'Vhillfli'IHlfl tl'l .\$l'UH'Itl' !l"''J" l:;;$Je:J~ 'lffl1J1MJ . ~~ 

liiir111JJu~~ I'JhnJu ~n~ 
<u 



.·.--....., 

\ 
· ~ . 

:, · -- ~ 

. <-

·- ·-··-. 

' 'J) 'J)'JI 

3.2. lf11'eNi1fli1uu\9l-:~~w-:~ 

~ f1fl ru ~11~ f1 ~ 1mr1r fl -:~iJ flfl'U !TI u-m 191~ ';1111 ~ n~1 ~'ll~ 11~u 1J 'U!W ~flll wi 1 ~ 1'U ll'ct -:111 ~'l'l1trl'U 
H1'fl~~u fl~nlJ'll'U 1~ nct1'll~1l~trlu1flmtfu ~n~1u i:Uiiifl'~ 1~umi'lJ'll~ 11r11u1J 

"' "' "' 

\ 

. . ,,. ) i .) { ·t-> . ) 



v v v 

1.n..iftm~1 thli'l-nJ:;;'VI:i'n ti1nuchrvhn~ 'lllli'Unulnwm{ il~'U 
<u <u <u cu ~ 

' "" "" !!I'IWJmJ!'UfJJJ 
"' 



fll".iNtnJ~'WtJ(;llfl!(?)fl~ 

nra~~nJ~'J.AU!;lHY!~eJ{ ff11ll1fi~1!!'Uf1f111f-lff:JJ~'Uumm~eJ{ 

G. f1l';jm'nJuunu~ (rlmi''U~'fl~11!1f1) .. . ~ 

m1 f-lrr:wu'Uumm~eJ{ ti'UnN'U n~eJ~'fl 111'eJrr~'fltl 1u'W~rr:wif 
~ . ~ 

'j) ' gJ 'j) q ~ ..::9 ~ c1"" 1 ll] ~ .c:!i ...::,. c1 .:!i Q.l ..:::! cv 
f1~1~ CJ~ 1 'U f111eJeJ flU H'YI'U 'li1elf1~!'YI1~!'UeJ 'VUJ'VIu'U l'fl!'l'l11~!lJeJ!11f1~!'YI1~'VUJ'VIeJeJ f1fl'l'b''U rf'U'U . ~ 

' 91~ ~ • 91 cl 31 ~ cv i "" o' 
u TI'fl\111 i n~t~\l'b''U \11'U'Ii~eJ~'UU'lJ'lJU'Uumm~eJmm 'il\l'fl111~1\l 'U f111eJeJ nu 1\1 f1~!111~l'llJ'VI 

~ 

~ ~ 

i1im1r·mlJ j,f~rrlliri-J'Utim.h u~1'fi'Uhf1'li'1ti'UrieJ'U 'il1f1U'U~'~ huu'Uumm~eJ{i'Uu1mw . ~ 

I I 'j) I 'JI I 

UeJCJ n~eJili'il~l~n1eJ~'Uilim~1 ff1lJ11t~1-MiieJ~JJlh~'Uff ~'fl rr~'fl 1'li'1~1:JJCJfeJf1 'lift'U ili~n ~ 111'e1 
" . 

~1JJ~1'fl~1ul9i1\l~ 1 ,r~~:wm:weJti'U (ti'TVi1f111f-lffJJ~'Ummn'U 111 ,_h~'Ui!ii~'il~.u'U ~~~~'il~.Yhi ,r~'U 

!!~\1\911!~1 1rle1th lui<M~'fl'il~ llii1ii\l ff\lf-l~ 1 11'~1\11'U~~~~f!'U 1 1 'VlH -vh "hf~eJ\1 I<Mn~1m1~'U 
~ 

" ~ 
19lf1!!19i\luli¥im{ 1 'U muH~'l) f111~'flti1~'Uffi 11'~'fl'lf1 ~ O'U'il'U~1~'UJJ'fi11JJ11'U1~1JJ~eJ\If111 

1'flu~1 lU'il~JJ'fi11JJ'Ii'U1U1~mw G) !CJf'U~IlJ~1 

~. f1l';jmnJ~uiimalihn4 
I "J) I 'J} 

m1 ~rr:wu'Uu~1ml9leJ{rweJ i <M'Vi1uli.Wm{t!'U 'il~!ti:wrueJu'U 
~ ~ 

JJ 1n~ 'U 1 vi e1mm ~ '~ \91J'u eJ\1 tl 'U ~M~~ 'U 
'IJ . " 

nn:w11im1~rrJJ;JeJ 11:w'il1n m1n~u1JJ1w 'tleJ\Iti 1rr~eJ1'fl 1 ,r 
" . 

'~<~eJ~ti'lJ~'Uili'Vi1Yim{ riew ~ hu~'Utlmm~eJ{~'IIu 'il'Uiiu1JJlru 

" " 'tleJ\If-l\lu'Uu~1m~eJ{rr '~ ni11~~'Uti 11~nu e1u Vi'~ 111 11'~\lu'U'fl'flcif'U 
'U 'U 'U <u 

)J I <J/ 'J) 

ti1'il'U'liJJ ( ~:w\911) u~1i<MiieJ~111'eJn1nu'Uti'Uti1111'!'li'1!flwi!eJ 
1 ~ 

1~u1ti'U 'VICJ1CJ1:JJeJth i11'!n'flvleJ'Imm~ 'Wnu'U 11-ffm~u~ 
~ 

., 
1j11J1 ~rr:i n~~1nl 1 

.J Q.l 1 .c::1 0 Q.l l19J~ d .c:t cl .c:!l ~ cl 9) 

CJf\I'U'lJ1 1JJrl1 1JJ ff1'i'IW ll'l11~'il~ 'fl'b''U\11'U'YIJJ'fl1 1JJ ri':IJ'U1W!11JJ eJ'U!!'lJ'lJ'VlJJ'VI'YI f1U1~f111 !W1 
u ~ • 

" 
t1'1 i 'U mmrrJJu'U 

1

hi~u~1 ~'il~ ri \1 ~mifuti'U:jf'U 'l1'U'IirieJIOi'U!!'lJ'lJ I~ 1'li'U 1 fl'fl1'VI1'U 'il1f1vl eJ\IeJ1m~'Vi 1 
~ ~ . 

11f1ifunm 1 'U f111\9lf1! !19i'l1l'U u'UIOi'U!!'lJ'lJ 111'e11l'U U'U~ l~eJ1'il lliu wi \I'VIeJ!rlmi'U!Ilf \II!~ 1 
'll 'U 'll 'U ~ 



' 'j) 'J) 

m"JJJ11inTH-.ri;'l'lJ~e~ t1:u'01flfll'j h£J~'Utlcmn\9le~{n'l.Jthcr~m~ fie~rJ "1 hrJ~'UCJ-:~ !'Utll'O'U~-l 
')} 'J} ')} I 

1.l'U1Jmml9le~{e~rim:ue~n'l.J~1tll c n~hf'l~eJn'l.J~'U-:Jl'U ) 'JeJ'O'U'Ll'U~~cif'Utll'll'U~:u\911~mi1 ~-:~1-Mile~~ 
<u <u <u <u 

'J) I I I 

H1eJrt'U~'U fl'l.JUloM1 "1 IVfeJfle~-:~ fl'U fll'j lfl~l~el-:Jel lfl lfi'H1eJ~ flU fJH'U-:JIVfel'lhfJ iri~ el-lel 1fllft'elel fl'01fl . . . 

n1e~ 'Ll'U 'll 'UioU 11 il wil ell~fJ1 n'U 
"' ., 

q o tV A d 
d. fll'alfi'Jf.liiJh!HT\!ilN'VUJ'f'l . . " 
fll'JI\91'1£J:utl1{'1'~~w¥l:u~ 1~£Jtl1{'1'~t}fl!~1 n1e~{'l'~c)f'UiCJ tl1ml9!~ li'U lH'tih-t~'Ut~n 'l hi 

'J) 'J) 'JJ 'J} 'J} 

m'lf'U~ t&IJJtl111i''YbJJ!i!e~ {'I'~~~ nu e~ £Jtl1 i'Ll\91-l i ~eie~'U 'l ~:JJ'll'Utile~ {'!'~ CJ~mm.U1n'l.Jtl1!!~1£JflC1-:~'Llrie~rJ 
'I 'J) • 'J) dl 0 II)" I 'I 91 'J) 0 ""' o' 
111~'U IW1'0-:J'U1 !U !'lfCll-:J'YI1fi11:1J{'I'~eJ1~'Y4:1J'Y4 

" . " 
fll'JI\91'1£J:utl1ir'U{'I'~'YJ1Vl:IJ~ i~£Jtl1{'1'~t)fl!~1 n1ml~cif'UiCJ tllm\91~ lf'U 111'tfl'U~'UI~fl "1 

'JI 'J} <J/ f !J/ I 

1 rim'lf'U~ t&l:utl1i ,r'Vi1 :mile~ff~t~m!e~£Jtl1 i'Ll\91-l i~eie~'U "1 ~~fJ1'll'U IUeJ{'I'~ft~CJ1£Ji'Lla'm~rJ~nii-:~ un 

"1 • 'I 91 'JI "' di 91 dl o :! •II) "' :! "' 91 l 9J.;, fll'lf'U~Cl-:JuCleltl! 11flltlfi11:1J'Jel'U {'l'f)J~ fJ~H'U -l !!Cl'J'O-l'U 1'U1{'1'\J !'LlNff:IJfl'l.J'U 1:1J'U:IJ~'Y4'J11fi'U 11'YI1 "1 

<f 9J 0 '"" <f tNflfl1 UJ 'i fll 'i'Yil!UfY.UJ 'VH1 U 
'II .. 

( WASTE MOLD ) 

I 'J) I I I I 

Vl:IJ~'YI 'l.J ~ eJ !!lirl:IJ~lf1 ell I 'l.J'l.Jlfri e~'ih11~'UIVf eJ l oMi1fi'J 11 IVfel I'Ll~ tl'U ff fll'W 'l.lel ·H-f'U ~'UII 'l.J'U . . 
I 'J} I ')J 

'01fllff~fliJ.irt-l'YI'Utl11'J t'!f'U~'UilfUU1111eJ~'Utl1iJ'U <'lllflfl'Ulff~flu~-:~uni-:~~'U u\Oifr-lrt-:Jmiie~'U . . 
" . " 

1i'U~'UU'U'l.J'l'J n'Ll1~ m1 i ~u'VhiiluuJ.i'Yl:u~111ellt'l.J'l.Jrl:JJ~~'UI~fJ1 tVIemrimi'UrVl rJ-:~rti'-:~1~ u1 1 ,n~ 
1i'U~11rieliWfJ-:J1i'UI~ fJ1 'l11 if1'11~1~1 u\9it~e~~uli'Yi:u~eJ elfl !f1'e~ fJ1fl ~-l\hifl'U~el-:!1'l'l.J'l11CllfJUlii!i:u~ . . . . " . 
n~e~ 1 ,r~M~'U -:~1'U lfrie~~'U!!'l.J'l.Jf!rt-:~'YI'Uiml) 

mJr!JJ~l'l'l.J !!U-leJeJfHfl'U ~.g, i:lmJru~ ~e~ . 
" " " uli'Yl:u~'YI'l.J~'UI~ fJ1 1 ~ fJ ri1'U m fl!! ~ 1 1i 'U~ 'UII 'l.J'l.Jir n 'OdiV!'U 1~ 'U 1'l.J'J e1 -:J 1 'l.J t1 'l.JVf'UifJ'U . . 

~p'Un1'1-:~ if1uri -:J1'U'Ll'J~Ifl'Yimmff''U, \!'U~1 , \!'U~-:J trle~t'YI~'U'Llmm\91e~{'l11riJJ~.yr'l.J!!~1'll~!il'U 
" mJ'Yi:u ~I'W fJ-:J~'UI~ fJ1 {'1'1JJ n t1 ~ 1-:1111 e1 rt1 fl! m1 {'!'~ ~'UII 'l.J'l.J e1 e1 fl'YI1-:J ~ 1'U i f1' ~ 1 fJ . "" 

" uJ.iwJJ~'YI'l.JHmrJ~'U 1 ~ £Jri1'U 1 mli'll~ 1 -Mn'l.J-:~ 1'U 'l.l"J~In'YICJ ~ rJ\911 !TI'J 1~ 1hi{'I'1JJ umi1-l 
• u 

" " " 111e~rt1 fl!el1lff~~'UII'l.J'l.Jelelfl1'11-:J~1'U if1' ~-:J~11fl'U~eJ-:J!IU-:JW:IJl~eleJfl!fJ'U~'U J.g, - 1;1) ~'U~'U ill 
1 .. 

I 'JI I 'JI f 

'I .I"'"'"' = liJ 91 = "" ""iJ d o' 91 9J "" o ~ 
!'U'YINuU'l.J\91'0~ I'J:IJ'01fl!1 'U\9l'UU'U'l.J \Pl'UIH'UfJ1'\-'l 'UI{'I''J'Off:IJ'IJ'JUI!!Cl'J 'l"''Jel:IJ'YI'O ~ 'YI1!U'U 

mJWJJ'l"'o'll f1' ~1.] i) u&J-:~ 1'U 'il ~~ eJ -!l \91~ II ~'U eJ t)llt U fJJJII ~'UI'1 tl'U 'l.Jl-:1 111 ell! ~'U 'Y4 C11n&J fll'f 1 eJ U~'U vh1JJ eJ 01-:J 

l~eJa1-:J11lJ-:Jl1Hj'l.I'U1~fi11:1Jfl11-:J G1 if1~\9l fJ111.l'J~:IJ1UI QJ-d. if1~\9l i~fJ'l.l'J~l.llUI rl1Hi''l.J!iJ'UI I~'U 
1 1 

'JI 'J) I 'JJ I 

I fftl'l.J fl'U li'UiJ'U rweJ 1 ,r,-r'U U'U!!U-!Jelel mfl'U J.g, f1' 1'U~el f1' l'U lfU 111Cl~f1' 1'Ulfi:l-:J ( -:J1'UClel fJI9!1fl 
1

1J.ihmi) 
1 1 u 

I 'j/ I I 

1 iie~ lf1u~'UeJ~iJturJ:u ~1li)u&l-:J1'U 'il~~eJ-:JTI'ilntu1'JltJCl~l~rm !'LliJ'U !!~11~ii~fil9ll\9leJ{H1e~1n~~'UTI 

urt11JJrt wt CJ ~ 'l.J 1>J n1~P~u 'U 1(1-:J'l.J'Uitf e~~'UmurJ11ilwff''Utl1u~'U e~CJ iJru rJ:u trle~t iYrJu '0~ 11 f1'19l'J -:J!!'Ul~ 
"' 



~ w ')) ')) 

~'PI fl'U!I1_j~ ~tJilJ'U ff1'U~ l 'PI £J~tJiJ'U~1'UHU 1 hiiifn1 !11_j~fl''U ~tJ !!~ 'il::::fl'UII1_j~~tl'V11~~fl~ 1'UH~~ 1 11' 

'!! eJ£J~~'Pl c 1rlm11u1J1JV!m{1u~ 'Oua1 1 ~~rtreJ~iim1'1~11reJ rt1 fl~umi1£J1 e~eJfl '0 1 fl!!li'Wm{'VJ1J'Vl1~ 

" n n lffCJ1J!!~'U e:n1iirw CJJJ '0::::19l'eJ~n'PI!!~'U eJfiJJrw £Jll 1 11' 'ilJJftflfl~ 1 wiT eJ~umu£J1th::::JJ 1ru 
~ ~ 

' ')) ' ' 

1 11'mii e~ 11th::::mru rt~ ~ibrweJ 11d'1ul9!1!ll £J1Jrt11JJ'I1'U 1'Ue:J ·nJuild'1umJ'Wm~' 
~ 

" " . 
(;). ~uJJtJutJmm\9eJ{nmh !lfl::::ff~'U ( 'Pif111~UJJtluiYrlmf1J~'PI;:bmn) tht.'lltluiYVi!~ 

'U <'I 'U 'U 'U 

" . 
1tJ~'Pl HreJu~'PJ 1J'U1iu~ul9l'u!!1J1Ji11't'll~uiY!'li'litJ\91lJC1feJf)ftfl "l '11reJri1uil!iJ'U!I~l.Jll~1~ ~ 'UeJ~ 

f I 'J) 'JI 3) 

rju~ul9l'w!1J1J 1iieJ~m~ 1l1'~~t111a1 rl' ~m\9~ 111J1nru 1'PIIU eJ~'U iYu~m~eJ~1 11~'Pl9f1 '1 'il'U 1~rt11JJ 
'J) ' 'J) 

H'U 1'UeJ~Ii1e~tJutJ 1::::mru wu ~IClf'U~UJ\91 1 11'rvhnul1'niu tJrieJCJ i 11 ,rtJuu~~\911 
~ q ~ 

kv. '¥11f111~UJJtJ'Utlfllff!\9eJ{Il~eJ'tllVll!l{ ( fl11~fflltJ'U.YhV!JJ-w') ~eJ fl11~UJJtJ'U 
"' "' "' 

')I 'j/ 'J} 'il ' 

tJmm\9eJ{n1Jt.h 1'PI£J1'*~utJmm\9eJ{eJ~mi1eJihth ~'lireJrt'U h1'~unm.hi'li'1nu'*1 ~ 1mth~ul1 
91 ' ' 'J) 'j/ ' ')) 'JI 

tr~mmeJri'Vl1l1'1J!ueJtJu irli u~1Jl~eJri 1.We1 1 ,ru 1t1u i1Jn1Ji'utJu iYrieJu tJulimaeJ\91~ i 11 11'1i1eJtJu cu 'U 'U 'U cu 'U 'U 

~ cZ Q,.l Q.l .& ' :'1 'J) i 
11ll!l 'U~\911::::'Pl1JH'U~f1eJ'U ( tJrieJ£J 1 1i'Hm'Pil~eJi1JI1J'U neJ'U l ~ ff ~~ fl\911fi11~£J~ fll'b''U::::IIft11U1

ei~'U JJ 
1
1Hfi\91JJfll'b''U::::) 

. " " 
r;n. m1 1 rirn1ll'I1'U 11 ,r-wmf lii'eJ!ueJtlu Hm'Pll'leJ i1J1lJu ti'e1u i ~~~ a1 i 111 '*ii'eJ'*eJulueJtJu "' ~ 

" " " I rirt11JJH'U 111'1Jtlu iY 'il1fl'lleJ1JI!~u eJflil!uCJJJeJeJnm 1 'Pl£J 1 11'!ueJ!!li1lm{'Vl1Jl! unrt11ll'I1'U 11111nul1~ 
"' "' q 

~'U ~1'U 1 'PI CJ1l1::::mru 'VW1£J1JJ 'lri1d'eJtJmnn~ 1uri H~'U~1'U1J'U 'il'Ui1 i '*lrt~eJ~iieJu~um~ ntl1'P!tlm11 
~ "' 

n ntl1'Pitl'U 1 H1~1tl'V11 ~\91JJ'Iiul9l'u!!1J1J rieJu~tJu '0::::!1~~1911 
'U 'U 4 'U 

d. . '¥11m1 ~u:JJ~'U i wn'b''U::::~u::::eJ 1'Pl~ nrtf~ n::::'YieJtl1::::mru ti 11 £JJJ::::'VI1'11~!\9'1 £Jll H ~:JJ 
" . . 

~ffJJfllJU l~'U hf~llll11Hi1J1J'U1ill-w'~'U i 1ii1 ~ 1i:JJ-w' !.WeJilJ'U f1111ff1JJrt11ll!l~~~~ Hi 1in1J1i:JJ-w' 
. " " 1 :::: ~mn1~rie~u ua1'¥11fl111ft1J\9flll~~ 1 11'1'1 £J1JfeJCJ ( i 'U1Jl~rtf ~1.11eJ1'il'¥11'll1191~1lmH 'PI CJi ~CJ 

9) ')I ~ ~ d d\19J ' 9) d Q..l Q.l 

JJ::::l'l111iJ'U!lJ'U~fl ~ l'le:J'lh::::JJ1tli'Vl-!lffl.JJJf1 'PI) 11fle~£Ji'I1~'U!I'\J~\91Um :::: £J :::: 

ti . l'l1\91lli'U\9eJ'U~ Jg,- d. fl1J~l'U'I1~~ 'O'Uiff~'Oi'U\9eJ'U U11'11~f11ff'Ulll~'Pl~1£Jt11::::U'O~'Pl 
" . 

d j 91191 . I "" o' 91 o "' "' d 91 91 j 91 "' o • I ~ "" = 1'11flf1 '11 'Pl\91:JJ~lJ'lJel~'VIlJ'VIUfldl11fl11'01J'Vl1J!1Hlf1!ff'U'PI1£J CJ:JJ::::'VI111fl1J'Ul\!'U llJ'U~'Pl '1 !'VIel!UlJJ 
. " 

rt11JJU~~~~H 1 ,r n1JuliV!JJ,{i unmlrtfteJ'UU1CJ ( ti'11lJu~u i mymn ~ 1'liu 'll'U 1'Pl!'vhrtu'01 ~ i11i'* 

,; e1um~ null1Jtl111~'Vl11Jn~eJ i ,rv;JJ.W~u 1 11qj ~ 1u wu 111~~~~ 1 ~~.creJ~ '01nn'Uu 1'Pl 1 Hqj~~'P!ufl :::: r:hrl'ty 

b . 1rleJ'¥11~uuliVIJJ-w'~~ueJ~~ 1'U!U~'Oua1 'b1'ti1~1HU1\9H HreJn'Plm~fl mli'lmn\9::::!~1J 
'lJeJ~-wlJ-w~'U HU 1fl1JH~~\9fleJ'Plii'U1 , '*!rtreJ~neJm~ f1!11J'U ~ fi eJCJ ~ ~'PJ)eJ £J~eJ\9::::!~1J , ,ruCJfle:JeJ f) 

" " 'illflfl'U i1J!!li'Wmf~'UH~-!l!!ft1fieJCJ ~ ~~eJeJnm !!~1::::1~eJri1i11'~ul~ll-w'if1'Plrt11JJiffCJ111CJ ( ti'1~~~ 
91 t ')) ' 

HreJ~~-wJJ.WilieJ e1 neJ1'0, '*u 1u::::eJ1'PI'li1 £JH £JeJ'Plfl~ 111 !lfl::::ti' 1ihrtreJ~i1:JJfllJ fi u1:J.Jnt1'li1 £J 'M 1::::~1Jnu~) 



f1~ @!0!~ft!.WL!;t~~ ~1!@~1 t~~~11tl.fb~l~L fl@~f1 tt.~ @ftJJY11fl~l,ttt, ~!0nL~Lf11t@kM. ( 111111tt.~tl.L~ 

~@n.tt.LKtt.qJ@~ ) ~LrtttllL f111@n.~L tl.HftLttglJ @M.lrt@~H1!;!t1.fb@,t}1L t1 tl.~ tfl ~I@ ,t}ltl.!Jitl.f'l n,ttt, tl.!!:~@Q 
I I {tl {fl tf. 

~~~trttt~~rltfb!.L ll tl.IJ1@~1 t~tl.& @!0fl@ !.tl.LQ~!.f111@Q~WL~ft~~ft@kM, t~ttl.& tl.~ tfl ~l@,t}ltl.IJY,tl L {tl I I (6 I {tl 

11~~~~@!0ft@~ltl.LQ~!.f1f1~ ~1-l~ tl.fbLtb,tL b @~I ~rttt~@l\,@!0fl@!. 11~~~~1Uti£11~JJ~f1L1tltb tl.fb@,t}I~L,tl t, I (f, I If, 

nrrrt&U!.M.~rtflt @!.HI1@Q~WLMLI1. tl.L~I1ll IULft~!,fl@M,H I ~lllt1.11llW~IQWfltl.ITftJJM ";? I" a (6 b J? (6 o f"' I"' t6 b o rop I"' , ... 

" 
1t,Vft~ ~&~ltttft!lt~L~& t,n~,ttt, ~~1 Ln.I1~H. ~£W£H ~tgtt._tt 

~ !;!11.1,Htf1b Lttt,VIi tl.ftli,tl 1, ~ft~~,f~Lfl@£H~t~flt);l~@JJ~~~ft~~k!.Llll!;t~~t,VII tl.~fllli@£Hft@~i 
• • tf, • 

ftl1 ~ tl.~ Lt!,t.l!ti.!!:~@Q~~~rttt ft1111@1\,tl.& tl.~ll @~Lk\'1~ l,l1ll~!.f1Littl.!!:~@Q~~~Itttftlll t1 . P 
/'(; tf, (6 tr. 

~Lt!,tJJ ~ ,tt!ltl.ft 11.& ~ l. fl @~f1 ~ft~tl.!!:~@Q~~~It~ft1111@1\,l1~ @ftJJII1fl ~~~ t, tl.fb~Lflllt t1.fb~Lf1ll ~HI 
" " 

11.~11@!}~@£tglltbt,V11 tl.~ l..o L!!1Lti.HftLW!!tl.fb@,t}l~l,fl~lll f1t.~~I1~@~H1~tl.fb@,t}1;'Jt, l..o fl@~t,VII • tfi • • 1'6 

11.~@ftQYI1~ ~~~ t, ~Ltll!, lltl.fbt~t~t,tl t, 11~~[!~Ltlftl tt tl.fbl ttrt~ ~ ~ ft~~~~~tl k'-t~ftld L @£HI1@JJ ~ w 
. " . 

Lk'<lltb ti.~Lk\'1~ t,~~ ,f~ll~L t111~ tl.fbltJJM t~~~lltl.fb@!.~L~H~!. l..o 11WHid@!.tl.jJI,tL l,tl.fblktHt~fl~lli 
" " . @fttti.L @I t~~n.ll~& lt!.ltl.fbtl.& [1,@!, !.~ftl~ti.Jbl~tl.H 1Ulft~!.f1L ti.Hftl ttg~l H t, IULft~!.f1tLtHLIMt~ifti i }? ~ f"' ~ ~ ~ f' (6 lllt6 ~ (6 ·f' 1i:;J' I 

nt,p. t,~ @t~A-li~Q l&tl.fbL ttnB~ tt.~Lkb1,tlt, L ttl1~ nft~ Lo fl@~~~ t~rt~ tt.&L ttrt~~l1,tt.fttt.& Bt L rtt~ I (f, (6 I (6 {f. 

@ftJJI_f@~IQL~fltl.fbB,t}l,ttt,fl~l ( 1Aft~@~H@~Itl.fbltJJM!.Lll ) Lt111~_f@~IJJL~f1tl.fblt.IJM ·w 
" . " 

11111111.~ tl.fbB ~ H !L ll ~@ 1\,ll!. 11t~ 11~~ t, 11 ,f HL!!~ ~ 

ftld~~~~p,u~Lr@~L ~Lr@tlkM.~rtldt, B£H m~tt.&11~ mLrt~!.f1B~t,tt 6 ~L nn. ~..o ~ ~f1l11@JJ~wL~~~t.vn 
. " 

( 11.~~,tt,V11~ !.f111rt~!.Lllld~ l ) ~rtH,tL l,ll@@~ft~LI!~JJ 11.£tlt111~~ !.f111~ t, ll~W,¥t~rt~,tll,~.l!l1.£tltb (& {t (f, I ft 

rt~~l1,~rt~ft"~ lH. ~~ tt.&~@JJ~1t rt~tt.& t~A-~,l~rtttft"!;!~mLt~JJ tt.,ttL ttrt~ ~ tp,m tt · cq If> (f, (b I I {f. 

~ !,fl11@!.H~L@~JJLI':W U>lll @@11Jbt!HI M,ftM, I"' 1;7 t6 i6 f"' t6 ~' t;:;o 

n&~@JJ~~t~,tt t, ~rt~~L .v~mt~Lttldt);l~ .ftgU~~LB~JJrtL ttgL !;t~L,VLrt~LrtH!;!~rt~ftiiL r. · (9 
{fj {fJ I (6 (6 I 

1111 Hl't!AI't 1\@ t!!t.t L ll /l> ~-I 

tl.~llft~ll~Ll,~l't~ftiY~!011~,(,Hllll~ft@kM, fl@k11fl~l ~t,tL~ll~lo\tl.tM.t~@ B£H LLtltbftJJM 
,. 

11.fb~Mrt~tl.~~~t,ld~lldBk111d~l,tll, ~rt~ft@~!.Llll!;t~l, ( ~rtl~) ~Llll@~@~llL~.~~~~ 11.tM.tB£H 
,. . 

!,tHL!P!!L » ~ft~~@fl,fl@ k111d ~lftl t~l1,& t!.~ ~L rtH,tl L ft~~~ ~~~L@~JJ~L,V~~rtttftlll rtt,V II rltfb 
. " . 

Hf1!1~ Lfl~ l ~Q~llLrt,ttt,ll@@t1.~11L!,tg~L@~JJftLttgL~~Ltt~L,Vf1~ tl.&~@Q~~);l~ !;!~ft~Ltt . r> 
I f(. fC /1i I 

M,ftM,~@l\,L tl.HtM p 1,;:;7 t6 ~ 

~~B£H ~n.p,~ @.cr~@~~'.tL L Lr@~!~u@~!0" ~rta,ttt,ll@@tl.!tllltg n~~n.@!}~@~~~~ 6 · ~ 



.... <i 
f) l'a'l'J 'lH!:IJ 'Yf :IJ 'Yf 

" ' 9) 0 .J d 9) ..d ~ 
G). tiluli.Wll~llullcmn\91eJ{m1 H~..:~ lihrilufl..:~ UCI1'Vllfl1'i'if.lnnl mr:ru'Vll'.ilHY'iJJfl111l 

"' 

u~..:~uH'lleJ,mlivhn~f.lf.lfl i~P~u1-*ii~P~m~m1~f.l#111CJf~irJJJ~'Yf1n~u1111'11m~mff'ueJeJ n 1'11Hll\Pl '111!11 

11..:1 1111'b~r~f.lf111JJff~IPI1fl 1u fl1111H1U 
• w 

o 'JI IIJ 'JI "' 'JI ' "" •"' o' • I. I 'JI j 'JI 
~. U lflf.JU !lJ:IJl\9lf.l fl(;l1HU l\91HfleJ(JC"j fl~I'Vll~IUeJUll'Yfll'Yf'l'.J11ele:J fl111fl !UlJU \91UU1J11 11 

I ')/ 1 I 

1 ~ m11111 n~u11liVi m~I~Pi' 11-111 ~~ ri e:J W'Yf 1 1 ~1tlu ri1u<¥iii 11 fJCI~ ~~ rJm! e:J v<¥i r:r~P~ i \PI fJ 1 ri 111 fl'll e:11111 u 1\91~1~11 
' 

9) o:::t ~ d i 19)~ o:::t ~ ~ dt ~ d J 
\Pll'U11'U'V1CI::;'b'U!Clfl '1 \PlfJ'i11l fl~I'Vll~ 111Ue:J~Uff'lll111Cl1Plf.le:Jfl111fl'Yfll'Yf !UI'ie:J(J 'l11'Um~'Vl..:!ll1U!Uf.l 

' 'J) ' ')I ' 

~'U~r:r11il < <¥i111<th.Wll~fl1~mn ) ,,rl~lln~I'Vll~fie:Jv 'l 1'111111'11mirniie:~"..:~ n"''il~~~lll'li'lim1'!11 

1.f'UtJU~itJU~UII111111ft1 H lfl!fll~#1111 ..:!I flU lUf.l 11111~ lUll fl ti1'lJf.l~'iU~UII1111iJUII\9lflfiu !tlW!~Cl 
q cu <u cu "U 

" . " 
~~ fieJfJ 'l fl~I'Vll~lell!Ue:J~Uffe:Jf.lfl11Um~i..:~Hll\Pl'Vi..:!~U~1UH~..:! 

" " " 
1 ~ il~P~ 1 d'..:~ 1 u fll'ifl~I'Vll::; 111m n;i u I'Yf 1 1~~u11li Vi 11~1Pi' l'U HU 1ir uiifl 1111 rl1fity 11 "~ 1 lfJCI ~~~ fJIPI'lle:J ..:~ 

i11HUllJ1fl i:icYJU\jU ff1W1'1 ~..:!fie:JU'li'l~ii1111fllUfll'ifl~I'Vll~rlwi1'11fiU~lli'lflU1ty 11~1'11fie:~v 'l 
tl· I"" "' 'JI d fl~l'\11~ u't1CI~U\Pl <7j11UIICI11ff';i11 

d.. '1111-fu ~UII1111~lllfll':ifl~I'Vll~lr:r~ 11!1ft1 JtJ'\1lfi11JJI;l~eJ1\PIIPi'lfJIIU'i ~ H~e:J 1 '*lflre:J,rWU . 
"lJ'lh fJ 

11 cllfi''I:IU'U~ rJ..:j H Cl..:!ll1~eJ e:J ri 11 u ';iU~ 1-!111111 r:r::; e:J 1\Pl ti liin" l'Yf eJ fl1 ';j 11 cleJ m1 u ~ Ull1111 i ,rlllr..:! 
'U qJ 'U 'l 

" b. i 'UflUfl::;I'Vll~.Wll~tJu e:Je:JflUU el111ii111..:!ff1U l~1'11fl1llJ!ffrJHlfJ 1 '111 -*viflU'lJU 1\Pl 
"' "' " . 

'Yfe:Ju';j::;mru ~ll'lllmu\9l~J:N~ullmm\9le:J{ '111
1
lll'V11 H~eJ~me:JfJ~l..:~ 'l <¥i1ilmnrJ llrie:JrJ1,rmf..:~ uft'1 

" ll1fll'i<iJIPI!~11 l 1r11 fJ111Pi'1fJfl';i~\Pll'l:l'Vl'i1rJ'Il1111eJ{~H '1 \9111Jfl 1 11JIHJJ1~1;'1'1J H~e:J eJ111 j '*\911oUlrJ~..:!Cld\Pl1Jl 

1~111111 flU!Iftl<iJIPIU~..:! ti1uu 1 1fi1 fJ111r:rlleJ 111-lll ft11ff~11 !tlue)u 1111 m::;111U fll'i flUlllfllJ'\~'\111 "' . 
" 

11 ::;n'lu i ~ i1n n'fllflll~'l'J 11ir u ii m~111u m1 fi eJ u'li' 1..:1m fl'Yf eJ r:r11 fl1 111 ~ ti 1J~Pi''fl1 n n 11 ~tr~ 
')I ')/ ' ')I ~ 

ueJ rJfl1'..:~11ft'1 11~ 1liiifl111l£nnmv n n'f11ViJJ~'V111iruliie:Juft'1nY~ 1111 111~ I~Pi'~u ..:~ 1w-vi rJ..:~~w~ul 
' 

" w " I'Yf';il::;uliVill~UU IIPi'!fffJlfl(J lUHlJ\Plllft1 ll~ti l!';i 1~f.l..:ifll';i~U..:! 11-l!Hcll'U!tlU U1U1Ull lfl ,,rl'il'lll 

" " . 
~U..:! 1U11U~UII1111lU'V11m'iJJill fll'ill1ViJJ-w'~uclf..:!1J::;!ffUf.l l U11'Vl~f.l lU • 



tl.Mt-@!.ft[ tl.MIY F?' /6 \ I 

"' 
lb~~~n~n~@~U ~~ n~~~.Lm,ttqtLl!t~n • Jfi • (6 

t-~M,;::Ilm,ttH tl.~ t-@J:!tl.[JYU@@tl.lt-tl.~ 
"' {t 

t-lb!Y@MY 
• 'r n~ rt@J:!Y~~t-a ~1;::11n t-@p-1@!0~l L 

ftll t1.l rti:i@ tl.MHibllJ:!Ytll n tl.~lt-f. ~t-11 Htl.JJ I~ 11 J::7 '=>' I J=7 (6 I f" I (6 I=' 

t!} £ Xt!} I ~ltl.n.L14tl.~fW~HI~fb'ht[JI~llftll!JYJ!li!Hl.~11~~WLf,W~L (f, 1£ I I 

~@~lt!lt!MI't~JJt~@IHt~LU:i:tm ( n,iA,M,tt,M,) M,ttM,LlA,~LUI't@~l'tfl. 
? tt; ' ? ""' ? ""' 0 ': 

" 11Lt~rt~q.ttltntGlMtj!>I1GU::::t(1Mllf 
,. 



" ' " 191 mhff~e:Jl~ i rim'll''U~ it.~u~mwfi'l"'e:~~fiun'U fiHY:JJffN'U fim.'h il1'1'li1fi'U uc1'1 ho • 

" ' " tr~~H1e:~~~thU'U ilhf111i'l'l l'U '1'1 flCJfeJ n 'Vlfl:JJ:JJ 'W£Jl£Jl:JJmil i 1f1fi~'Vle:~'le:Jlfll'fl' 
'U q q q 

'J} 'j} ' ' ' ' ..::::. lif 91 Q.' 91 .:i d. o ... 1 .:::tG) .c:::t .d. ~ 9l j , .c:S .c:t ' -C\ .c:t 
'Vl'l ntrm~£1~ UJ:n'il'l~~'Ulu'U'ff !'U!'Vl£1111'ffe:J'l!'We:J!'U'U .'U'ff'J'U 11'Ul'l UCI~l111N'Ue:JC'l:IJ!'U£JJJ 

~ ~ 

" fl't.UI'IJUVlm~i M'ii fl1l:IJH'U l'WeJU':i~:IJlW 

)I 

'll1ut.~ ffi911JJCJfeJ n:JJ:JJ ... . 



~ ~ 

1 ·wthn.Jmm~eJ1n1Jthff::;e:n\91 h1tl1mwtlun1Jthhn1\9l'nri-;ru ll?ieJ 1 ri1u lf~eJ\911lltl 
"' "' "' 

'll ' ll ' 'J/ 

uueJ~ mileJV.bth ~ntlwY'm::;t~::;lM'tJuijJJth~'li1JJ~uu 111'1'li1nu IID1Vl'!Uui1' 
qJ qJ "U <U <U <u 

,. 

· -·· ,:~~~:,,;~ 

v • v 

~lt~ 1JU- ri1'~ tll'.i'VlTLhtlutl~Tffl~eJ{1,1'l11'llu 'l1-1~11-l'I1Ulll~::;~lulfr;l'~ 
"' 



1 %ii~ u 1~111 n w u~'U f.l ~ ih ii u:w1vl mil~ '111'\J f.l u 'llf.l -:j .W :w,{ 

ml' .. n11m~nnY''W'll'W1~ c;n- b 'H'W:JJ1~~ hi-:j~1:Wlf'U . . 
'l11 1ull::;1~~TJ f·Hl:JJU'U ~m1um~ mvlm~1:wrt'd1:JJU~-:jU1 -:j'lJf.l-:j.Wm~ 

"' 



.) 
/ _·,"t --: 

-~ 1 '~ 

. ~ ~ 

1i'ii~'HreJihuuu r~u1nWU'U1fl'UVhrwur~~fieJ£J C") ~~ulivhn~~'U . 
11fl~eJeJ n uft1~~tl l&tl~~~fleJttJ~~u rrJn!eJl~treleJ n 'ilU11lJ\9l 

"' 



'JI ' 'JI 'J) 'J} 

thvhrw JJl'Yll tllJ! 'U crt.i hi' l1 'J'Yl n CJfeJ fHJ JJ l1 -1 ~'U wu 11m::; ~'U vnl' -1 mi 1 9fu eJ eJ n "' . . 
)I • 

( thJ!ucrt.i~::;~rlu~1nu 1li1'11''lluilhnieJ~~nu'fhrw) 
"' "' 



" 1l~eJ~'j"~~u~-;nh 

'J/ I I 'J/ 

11 rJeJ~~'Utln lft'l\916 {1 'UVhJV!m11 1 ~ibtn~rJ 1 11'11'1~'UYim{ 'VWlfll:JJeJth i 11'1 n'U'ueJm~m{ 
" ' 

!! ~TUl!'U e!~'U:JJl!Ylllf111JJ11'U l\911JJ\9l'e! 'l mm~\9l'e!.:JI'Vh 1 tl'U'l'J mh'U 



. " 

• 
Ji.J. :·<Z , •.. -,/::~ --_ ~ : .; , ,..,::~. 
~~ ~ ~ .. ;;.·,:.~~.::.ifr'~~~~~ ,~ ...... ,, ~:.~;}~ r~ t· 

'll1Nlm~ff~1J'Vh1911u:u i 1'~mh.1mth1'1J~'U .:Jl'U 1 \9li'Jl 11m i1~ ri1'U 'ti~1J "H'Vlmh~:u 1ru . "' "' 
'jl <j} g) 

'll1ii \9lmul\9lul9i.:J'U~1Jv.mn 11'11u1Jm:u~ ti 'U 'rl1 m1:ui~ 1 ~ u1 ti'U ii ti1Jii:u.W '\1-:J ff~.:J~u 

)I " 

i' \91 Vim{ ~1-:J ff~ .:J ~'U i 'li'ml 'U 

\91~1~1J1~1'JI9i~ ill! l1!f1£Jti'U 
0 i 'J) • dll) 'J)-=1 

!1~11~11~'VIl H.:Jl'UHCI~'l1 !\91JJ 

'U ~ 1J ~ i li u:w ~ ti 'U 



<J) t t <J) 

tll~lm~ffe:~u~:utll~'U 11-:j~ lJJ'lle:~uV!m{l 1f'Y11~~e:~~u 'U1n~e:~u~~'U,:jl'U 

v v 

m1JJ!Ue:!'l1'UIWi ,:j'lJe:J1J i 11'11'U 1U~1'111~!!19i,:j i 11'11£Jum:ue:~ n'U i .UtfJ'U ;il'U \9]-:j mf,:j ~ 1n'l1'Uu ,r ,:j~H ~1 
'U • ~ qJ 

• ~ v 

~,:j i .Uil'J'!Jlf1U1J'UU~~fi'e:J'U bhJ''Vllf111~e:Jf1fffl~Vl:JJl'f fie:JrJ <='] fffl~ ~'U (i,:joJf'U~'U ffe:Je:J f1 ~'Uli:IJ~ ~'U ,:j l'U ell~ 

AfJ'U 1e:1 rnn nm1 i .U?h 11 lffl:IJ11t11'11m1GifmJ !Jl.vimf-1 



~·, . 

t~>~;' .. : {'~~tJi~~:~j a ~t ..... .,,9~-~,. 
0 9) ~ Q,l ~ o' ~ d 9) 

'Yil fl1 1 II fl i:l1 ~ '11 HlfJ 1 ~ 1 ~ 'VHJ'VIe.l eJ fl II fl ~ ~ ~I ell m fl fl HY'U eJ eJ fl 

i<M~1 '\Jln~~il~~ rie~o ~ n~n1l~Yi:u~e:Je:Jfl~1£Jfl1l:JJ1~ir~1d'~ 

' .... <, 

' :< 

Q,l 9) ~ 
fi11JJWU fl!'Ul'\JeJ~ n n<fl e:~ n~ lJJ en 

'J) • 

11 'U i1 ~ i'U ti'U iYi 1il11e~ rh~ 1 mil e~-Vi ""~ 
~ ' 



)I • 

\ 
\ 
\ 

(" ) 

\ ,. 

u ll1lfll':i'Yl TU lJJtnr'li-vi~ml' -;nn.i n::::!'Yll::::th..t -enHl 'il::::·vh 119i'~lrJ eJ~l~ 1 tH11VI'lh::::neJu . . 



'j)"" 

1UJ~ IU'l::;ftlJJ!'HHIJlfl 

vrflf111tl ri f.l CJ i '11 tltunr..:) ~ii'Vl 
"' 

111~1ll1Hl'thnll'li~l!l9i..:) ~~~ 
.1 'j) 'j) "" 

'U'U u-o::;m\91f.l..:)fl11~1..:)1'U 

~~~ CJtJ 'hrl 'lim::;~ 1111n lCJ 

"' . . ll 'j) 
111f.l'Cl1~\91l'Ul(J !!\91..:)'il'U ~ 



' .<:! 

1J 'YI 'YI c£. 

... c 'V 0 A CA 

tNflfl1UI"i fll"i'YI11'UJ'W1f'W ( PIECE MOLD ) 
'II 

9J ' 'J) ')) ' 

Vill.W~u~fl uliVIll.Wfi.Yh~u eJ ~l'ltn'J':i 1 i'nrieJ-nu i~11mur~i' '~ J1 mlhn1J'I1u~uu1J1Jfi!1Ju 
' 

-J'€1'~~~~ ~'I ~'lff'J'U:IJlfliJfl~~l!Jll9ieJ~lfl11'U~ j~~lflflU'Vi 1Vlll.W'V11J 'H~fl11'U ffl!~ ~~i:Jr11 lJJ!I ~'lfl ~Ht'U 
'I q 'I q 

1 ~w'Vi 11rluuJJVIJJ.Wmnu~u ~~eJ hr tleJ~uul~JJ.WeJeJ n il91~ 1u Vi 1 i~i'lul9iJrim1rieJ'I1u eJeJ flJJ111~1 ~~ i~ 
' 

'"'tltl"'~ d ,;,. 'J !lH'I.H11i'H1 11'1 'W, lJI'I !Ul111'1fi ,lfl':itl'IW.J!!I'I'I1 'W 
~ ~ 

..... 
- >~~~;:;:.~; 

'll'~;:,· 

,-~·-.:-:::·~·~--
........ ~ ... -::. 

~· .· . 



... 
v 0 ' v -=:1, 

'\J '1-.!VHl 'U fll'a'Yil '111 .. nt 1VI il-3 fl ~il 

'}I ' 'J) • ' 'J) 

fl U'Yl nh~ Cl1 \Plfl ~ fl dfi rii 'UI lJ el'thi'Vi!ihrthJ .W ~'U !'W eJ I~ 'U .yj fl tl eJ ~ '\J eJ ~Ill~ nu\91" 1 \91 eJ 'U ~ ~ VllJ .W ~'U eJ eJ fl 
" . " 

uCI~rr~~~'U-YiJ:mu\Pl~'UVilJ.Wi-H~IPln1JVilJ~mmJ 11Plu~\Plm1Plrr~ndr'\J'Ul\Pl g) lJlJ. Hriifl11lJun 
" 

~ f Q.l ~ o'~ .d 0 9) ;t I I d 
th~mru 19lo CJl'lJ. -l9J~ CJl'lJ. '\J'UeJtlfl1J'\J'Ul\Pl'IJeJ~'WlJ'W'If'U'VI'il~'VIl m'lf'Uhrtu'IJ'Ul\Pl'\JeJ~m\PluCI~ 'H1~fl 

"' " 



' d 'JJ GtV G '<v w <JJ Ql 

'111·H'I1~Yl'VlHllJ !'b'~l'U il~!'\1'U11~1ll11'1il ~'lHl1J'IJ1~0'U 

" . 
Hmom~ fll1'Vinhnl1~U'Ufl11UU~1tJthnmuum~fl ti1'1-*ileJ1iu~eJ~~u1'11'l1uwt~i-*flu 

~U~~IIH 1~o11fi~!I~TiiJ~~'ViTff1111lU~1'il~ii'U'W1~ r;,,t/.- tf. -d'1 ~~111 lileli11U~I\9l~OJ,Jiff~ "' . 
' 'II '31 gJ 

~11 mru 'WfeJJJi1 oufeJo ~,H1mNiJeJ'Vi1.WmftJiu 1 ~oiim~U1'U fll1'l'J'U\91 el'U ~~U 

r;,, ti 1W11iu~uuuu~'YifeJJJ~tilm'Vi1.Wmfmi1~'Vi1fl11JJff~eJ1~ 11f1~ ouf eJtJ ti 1l1111~'UeJ'U 
" ' ' 'jl 

U'U~'U i.Jf fi1fll11i'I..J'U~'U~'UUUU thii 'li'lfliJ'eJ'U i'l11 1 ~tlfi1111~~!!1~~'1'!'U'U'U1Ui.1'11Tn~~'U hW1eJU 
t 'j/ I I 'J} 

!~eJ!i!u ~1'U'UeJ~'b'1'U fiu~mf fl~ 1 'li'i.~fl11JJff ~111~l11Wfl~ ~'li'U~'UeJ~ tJiu~ 1'U 'li~eJ'UeJniu ~'UIIUU 
~ "' ' 

)/ I I 'jl 

( t\iu eJ ~OU11111H'Uel~li'U-vilil'UIIU1Jclf~ '0~ ilimiJeJ'U fiul1~HJJ~ ) II ~1ti 1fl1~~1£1 lll~ fllil'Wiff'U i 1f 
"' "' ' 

" fli N'YieJ111~lllW ~JJti 111~1ti 1l1111~1~ O~O'UU'U ~~ hheJm-fu~'UIIUU 'VI tJ1011JeJ~1 l 1¥!f1~'lfeJ~11~'UeJ~ 
' ~ ' 

1 ' t jl ' 

m~~1£Jtim1u~uuuua'n I9J - ~ 1-vio1 l~eJnu11u~~tiu~11' 'Vi!11'llh!ilu'll'1unuuuu.Wm{ 1iie111 
q cu t<A cu . " . 

m~~1£1 lilu-vi!~ oufeJ (J~I!~1 ~~ti 1lJ'U ffti'V1111heJu11'U ~'UI!UU!l~el O'U fi11~~'UeJ~11u11~ 1ff!\9leJ5 nm1u 
cu Q cu q 

'J) 

\9l'UI!UU 

" " 19J. fll1'Vi1 'Jnunu.Wm{ v,mJJ11u11et1ffl\9leJ5tiuti1 i '11'1.U1tiu~u~1 11~11u lj'a'nm~ 1e1 i1f11u 
'U cu cu cu 

" uu~1nurieJu 111~1J1w r;, u1-vi ( hmuum'1r·mJJ11tA.Yhvhn~) 'll11ueJ11um11-:tuum~~1£1u~1 
"' 'U 

t ' <J/ ' ';II 

1na o 1111~ ou1e1u11u~uuuu 11ri. ~fl11JJHu 1'UeJ~11u111~mw 11u~ib ( iu mill -vitliu~1u i:Wi 11uimn 
• 'U u 

}I " 

\\ti~11u ~uuuueJeJ milu ffeJ~-chu ;JeJ ri1u tliui ~ -u 111 et~tliumr~ 

" ')) 

d. . 'Vi 1fl1 1JJ ff~el1~1-f'U ~'UIIUU IW~-w'u 'b'1'U fiu.Wm{ 1 '*~'U ffeJ~~~~ti~ri1u ~ 1'UHU 1'Uel~1-f'U 
' ' 

t 'J/ I I 

elel fl!i!'U ri1'U C) !-w'elff~~1 ni 'U fi11'Vi 1tJiu.WJJlf hfa' ~lfl\91111911 ~ i H'U-vifl1~ 11!iJeJI'Vl~'UII~1 'il ~ iifll1'UU 
gJ ')I 91 1 

~eJ fl n'U'UeJ~.WJJ.Wi 'li'uti~ ri1uuu ~eJtJet~ ;!e1ti1tliu ~ 1u i '11ui1 'li'Hti~tliu i '11'1~ mt~ uet~~eJ~ 1 ri11u 1 'Uri1u-vi 
u 'U 



'J) I I 'J) I 

tt. t'il't.llir '\.HYthnvmi u ~ 'UII u u hru 1 r;nw¥i 1 'J 11!~ 11 :w 'lhvhn~ ~'U u ~ifl 1 ,r i 1 mi 1 ~ -:J ~HYJJ 11 u 
<u ' <u 

~ ~ 

'!Jr~1ff!\9HJ{ tl'IJU1 ( i'UU'IJ'I.Jfll'af·m:JJti'J..!'til.W:wrf) fl~l11'1-HJ'iJ'J~JJ1Wl'Ufll'i'lii1UI9ir!~flf-:J i~iJeJ~eJ'U .. 
'J} I 'J} 'J} t I 'J} I 

'111'l1'U 1 rir~-:J\9l'J -:Ju1 nw ili'VI1'111ir'U rnfH 1 IPWfl1'J 1ritl1'iJ'U 1!1nili\911~'Ui!i ""-:J VI t'J1t'J1JJfltil i 11il'e:~l'l1 ~JJfrff 
<u <u <U <u 

')I I t 'J/ 'J} 'JI 'J} 'J} 

Viuifi ifi'V11'111iJ'U ffuJ1' lVI'i1~t1'1'i'biJe:~l'iJ'l11P1111'fltufl1U1iJ'U ffUHCIIP1 11 '!Jn1e:~'!Ju i H1-ifl11!1l~~\Pl tiun1e:~ 
<u <u <u cu 'l cu . " 

'!Juifi'V11'111iJ'U nuiu J-n~ !drl1t1fl1P1Vl:JJ~fl11l'lii 1 i 11ihwu 11Ju 11-i~fl'U n1'e:~Hr!\Plflfl fl1l1fl tiu ~~ t'J1fl 
<u <u <u q 

t I I t 'J/ I 

!il'fl'lii1fl1'i, ri~'J'iJ'U, 111~f111JJH'U 1~!!ft1 '!Jri flt'J'iJH, 11HJJ1\Pl IViflili!'i11l~ I ~!1JJ <Ourue:~'!Juili rhtr-:JHJJl\Pl 
<u <u <u 

1 11tflum~ t'JJJ tfl'UJJJJ rie:~u~nie:~'!Ju 1!~!! ~-:J~1!~JJ~ ( 'Wt'J1JJ i ri'!Ju 1 111~1u l9i ~~'Ufl ritiu fl1'i Nff:w'!Ju 
q <u <u <u <u 

" . 
~1u ) 1,11 rilid-:Jm\Pl~-:Jn~iYa-:J i u~u'!Jui,riJIPl ur~~'lhm'J!il1Pl~111u~1uil'e:~ i ,rn1u\911mn1-:Jilii ri1-id-:J 

<u <u 

l19.Jo .. 1 t 4 ,1 ')) t d ,~\1)~4 did 1 'V11fll'iiJ1\Pl\9lfl!!\91-:JIHC!t'JJJ'Ufl-:J'Jf'U'iJ'U \P11t'J!!N'UIHC!fl'iJ11Pl'iJ'U ( fll'J'iJ11Pl H !\Pl!Hrlt'JJJ!'Wfl!fl'Ufl1'J 
<u <u 

" ~ . 
R'e:~ n~u i 'U'U e:~-:Ju1-iV!JJ~f1'jfl'IJ~ nf1i' -:J ) i ,n~m~ u:JJ~u a1 ~~'!Jrie:~u i 1111u'!Jmm\9le:~f'lii1fll'ii~IP1~1 111 

<u 

dd9) Q.l dtQ.I 9) 9) 

U'U-:J\Pll!ftd ( ff-:J!fl\91 !lJfl1l'IJUCI1fl11JJ'ifl'UCI\Plrl-:J) 
'j} t I I 'J} I 

HJJlt'JIH\91 j 1fl ff~'Uili~fl UCI~t'J1fl rlel'U !!ft'J~-:J l ffff1'Uilit'J1fl'l!' flt'Jili '!1P1111'fl1l1fl~'Uilit'J1fll'iJH1~1t'J 

" . 
b. fll'Jtlfl1P1H1'm!fl~~'UVlJJ~in'1~m~n ( u\9i1) f1ae:~wihluli1-:J~-:Jn~iY rie:~u 'l !fl1l~!f11~ili . ~ ~ 

~ 1JJ m ~ nu i 1 1Vi me:~1~u ~ u e:~ e:~ n m1J1mi u ~u uuu '111ii1P1 crnt i'u'!J 1\PlVl:JJ~m'tJ 1\Pl'Ue:~u ~u V!JJ~1 ,r 
~ ~ " 

!1 uumJJe:~l 'U'VJ n~1u ua1'111~uVIJJ~l! u nft'u1<U' 1 iu\011mnl-:J!~JJ h1mlu 1W~ffih1 1J1nl! u'lii1\011n'11H 
'J} ' ' 'j} 'j} ' <J/ 

i11fl'U~'UV!JJ~i!i!'vh In~ !Vle:~n~IP11fl iu fll'i lri\911!!HU-:J~'UVlJJ~ ur;l'1'lii1fll'J'VI1'111ir'Uff~i 1fi1~'U 
' 'j} ' ' 

Vi:JJ~ n~ml91'1um11Vim~~uili l9l , r;n, d. , tt, i'l11l'Ufl'i'IJ~1'U1'Wilit'i1!!U-:JVl:JJl'll1'iu\9le:~'U!!'Jfl ~1t'J 
" " m 'J JJ 1~ 1 ~ t'J1 tiu 1l'U ~~~'U Vi JJ~fl 'im1-:Jli 'U ~'Uu u u 

'j} I 'j} 'j} I 

ail. hm1'i'lii1Vi:JJ~~uili l9l, r;n , d., tt , 1l'UO-:J~'U'!IP1~1t'JU'U 1l~lfl'Um'J'lii1ilimil'e:~utium"J'lii1 
)J 'J} t 'J} I 'J} 

~'Umfli-:JHJJ\Pl 1!~\0i 1-:Jtl'U\91Hilirn~-J~'UVl:JJ~m'l111P1UI9i-J~1t'JiiiP1 i 11~1 Hi1 ·':JJ:JJiiPlili~:JJfrfftiu~'U . . " ~ 

'iJ'UI~JJ IJ-i~ e:~-:J'l111Plul9ir !il'fl!'i1l ~~uVI:wvlf1'J'IJ\911JJ~1'U1'Uua 11111 ~~um\1 u1 H1'e:~~ut11JJ'u e:~\Pl 
~ ' 

HCIJJ~!'J 1'liJ 1l-f1-:JCI11Pllfl'~fl!\91'1 t'JJJ'liJ1U1-iVl:JJ~fl'i eJUIOieJ t}'!J 
' 

' ' ]J ' ' ]J ' 

rie:~u'Yi 1!~11JJ'lii 1111-i-vl:w~m e:~ul!u ~fl-:J'l1ue:~umn iliu1nw m~t'JJJ'Ufl-:J~'UVIJJ~ !Vlfl i ~lfl'U 
' 'J} ]J 'J} 

m1' fl-:JH:JJ 1t'J1 N\911UHU -:J~'U i 'UUJ-il~JJ~fl'J fl'IJ llrl~Ul~'UVl:JJl~JJ 11 1-:JI'1 t'J-:J i 'U\911i!HU-JI~JJ llft1'VI1U1iJ'U 

'J} <J/ 'j} 

d. Nff:JJ'!Ju'!Jmm\91-e{tiu'll1ff~fl1\Pl ( m-awiT:JJ'iJ'WthmJ<fi:JJvi) ~n'I1111'Wm1Pliur~-:Ju'U~'U 
<u .. <u 

I 'J} I 'j} 'J} I t I 

Vi:w~ ili'VI1U1iJ'U m..i!f !lft1!fl~ t'JU'U i 11iHrlflrl:JJ~'U Vl:JJ~'VIfl~'U t1JJi ~'!Jui1HJJ1\Pl 1 HlflWY'Uili'Ufl'IJ cu <u q q <u 

' ' 'j} 'j} ' ' 

'U e:~-JV!JJ~i 1fi1 ua1~-:J'W e:~ n'!Juilimile:~iui-:J~'U 'iJ"J~mw i ,1J~r~11JJH'U 1ili!'vh 'l tiu 1-vi flf111JJ 
<u 

!1~-:Jm -:J'UeJ-:Juli-vl:w~me:~u 'l111P1UI9i-:JuJJV!mfl'leJ'iJ'J~JJ1tu l\Plt'Jl ~D1iifllfl~t'Jl11!fl'U'Jflt'J1'1t'J1U 'l ua1 ~-J 



u:JJ.WJJ~~-;wtlu ~nr~f-3tf7e~r~1 1m~ rJlJfew ff1rJ-31JJ'tleJ-3~-;uuJ'Wm~ tlriew l3'i 1itluu~-3~1~ml'1 ~-3 
'" '" 

~ cl~ 'J} 0 J t .<:::l cl ~ ;f d ~ cl 91 'J} . 'J) 0 

H -31rJl"'JJ'W'ti'UII ClTVIlfll':i':i el'lfl'U fl'U 'WJJ'Welel fl l 'U'ti'U 'U!':i l'll~!H'U'tlel'U'tlel-3'WJJ'Y'Ifl':iel'U~l'U H'U 1 j 11'YI1 

" . 
mm~-3'\J-eJu'WJJ,{r~':ie~ui 1it~rJUHYJJ-eJtl'u ucl'1 i'*ii~ ium~ nu1n i11tilu'i-eJ-3i1m~-eJtl':i~mrn 'Vi-3ffmJ 'H . 

. " 
S. tiJeJ'Vll'Wm~rl ':ieJU'Vi-3~1'UH'I.!1Uct~~l'UHft-31~rJlJfeJrJUcl1 1 11'1 '*fi'eJ'UrJl-3 H~el l~fieJrJ <='] 

'J/ 'J/ ' 'J/ 

1m~ ~uuJ.iwJJ,{m e~u11ct~ e~e f1 'illfl~'J~uwJJ,{ llcl1 ~-3~-3.:Jfu wJJ,{ee fllict~~u 'il'U r~5utl 1111 iJ~ul9i-3 . 
" .. 

'Vl1r11 1JJ ff~e:J 1~1e:J 11fl'fiU'Ue:JeJ f11 11HJJ~ u cl'JH -31rJII:iJWJJ~11-3 i 1 nu'Viuliirur~-3 
'II 

'J/ 'J/ 'J/ I 'J/ I 

G> o . fieJrJ <='] ~-3W1~'U.WJJ,{eleJfl1~vi'*m~flU~1'lfJrJ 1'Ufll':iWl~'UWJJ,{eleJfl'I1'U 11it~JJ~-3~'Ulj 
'J/ I 'j} " t 

'vhilu~u ff~11' 1rJeJ e1 n rie~utiJuiju~uli G) ucl'1 ~-31~rJ-3 iri~u itl~ut1-3~'UII':iflli'fhliluiju~uff~11'1rJ . . 
" . 

( 11lfl iJ1~-31~rJ-3\9llmh~lJ~'U wmfm~U\9lflifllffrJ111rJl~ Uct~mmY-3~Cl0-3-31'U~'UU1JlJi'UmWli 

~'UIIlJUii':ilrJCl~l~rJ~JJlfl'H~eJilJ~eJ'U ) u Cl~lrleJ~-3U~Cl~~'U elelflJJlll ft'J, 111 '*vleJ-3,51 U1~1o)}~fi1fi1UJ 
" " " ff~eJ 1~ ~'Ufl':ilJ'V!fl:Jfu 11',1~ 1u m.! 11m~~ Tt.JHft-311 cl'1 u 1~'U'l~mf'1t11 H 1 wnjV4m~meu\9llJJ~hmn.i-3 . 

'J/ 'J/ I 'J/ I 'J/ 

'1-U.IU.II'HVI fll':i'Vl1WJJ,{~'UU'U'il~I1JJ'il1fl~'Uli Gl ,19J, r;n, d., ti., b, ~' c:i, S, G>o 1iJ'U~'U 
'J/ 'J/ 'J/ 11 

~~<t~1v u~m':i~-3VImf~ue-eJfl uct~l~rJ-3~uiuuJJV4m~'l!u 11i~-3'il1fl~'U'l~'l11v G)o, s, c:i, ~, b, ti., 

d., r;n, 19J, G>, mYutl'u) 

. " )/ 

G) G). tiie i~.0~1~ rJ-3:Jfu WJJ~ct~ 1 uu:JJYimfmeu fl':ilJ\9l1JJ~ l'U 1'U'Vi-3Clfmtu 111ct~ Clfflml~Uft1 
' 'J/ • 'J/ 

hi ffl':i'J ~~11uJ.iwJJ,{f! 1~'1! uihwn.Jlil~ rJfli 1\9l1JJ~H ~e:J IJJ ti' 1iifl1':i'Vl1fll':iCJfeJJJ 1 ~ rJ i '*wnuiJJti'U 
'U 'U 'l cu 'U 

)/ 

~ffJJU 1'VI1 e~ ':i'W ':ill ~-3nri 11 hi1~ vufe1v -wf eJJJ'Vl1fll':i'l'J~u~-3u:iJ'Wm~1 1i1~ vufeJtJflctJJfltlu . "' . 
" . " 

r~ 1 1JJ -cY~ m~ 'tie:! -3 VIJJ,{ n n .u~~~ rJ-3'tl e -3WJJ,{mJuu ct~ ffU'VI ~ u cl' 1 1 1i1!J 1 fll':i'VI1U 1iru ffti ct-3li~u'WJJ,{ 
'II 

'JI t 'J/ w ' 

'Vi-3ffe:J-3~1u i 11'\ll'J~u'liJJ Vi-3 111 1iuJ.i.WJJ,{~~c)fJJtl1fftii1i~JJ~1ucl'1 1 '*ut1Hiue-eJf11 1imi-3 ~~~1 
• 'II <u 

Gli9J. NffJJ~utlct1m\9le{nuJ1 ( fll'.J~~~~'I-AA~emrlefhn1) 1~o11ini'e~utlmml9l-eJ{ 
~ ~ I ~ 

lffJJe ~btl 1 ':ie ~u ~u ~~iuu 1~u ~JJI9i1ucl'1 ~-3rie fJ'l ~~u nuu 11 1i1'1i' 1nu ':i~1-3e ri1 i 1i1fi~vl e~-3e1n1rr 
" . . 

Hnile'*eu u 1tluli o-3mme rii rii uuJlwm~tl':i~mru 1 1il~w.nJJH'U 1tl':i~mrn m'1 Wlf'U~IJJ\9l':i 'ieJ~~u 
<u '" <u 

~'UI~JJ~~H~-3\911 Wl,i'1iie:J!flgrJHU1~'U i 1i1iJ'U~HrJ 1U '1 1 'Ufll'iHcleJ~'Uif ~~'lii1lict~~'UTIJ.Jl'l 'H~elll~ 



~ ~ 

'Vi 11'1 ~ eJ lJfl'tn1-HHl -r¥hrvfWl#J ( vhn{ #J 11..nn! 1 !! tl~#i' l'tnn)~ ':i ~lfi N ':i eJ 'lh.!ll '11' ~ 'hi ~H'l'JJ1hHl'IJ tll 
"' "' 

'J/ ' 'j/ ' 

~ nfl1 ~ ~1 ,r,~1ntnllf'ilm~cre~'IJ111e~ 1rJ:w~-w~TJVit191'1 rJ:w tli' ~mlnJu tlrn~u\Pl~'IJ~ a nu 1 ,r~1m:we~ . "' 

fiu ':i~-J'~e~rh 1 'li'!fl'U 'Uel'!Jfl1':i !i''U'Uel'IJ 'Ht~ m! eJ fJ Uft1fieJfJ 'l !'Vl~'U~'!Jtl~ i'I.J rr1e~ 1 1f~'U~lfriel11'U 1i! tl~ 

u~~m ~~u 'll11Pl'UeJ'IJlf1e~\9l~!~'IJ 1 uu~t1~#11u i 11!1rJ'IJrtr:we~~uuliVl:u-vlfl':ieJ'IJ if~ i 1 'il'U 'lluu~~\911~ 
"' ~ 

G)g)_ fie~rJ 'l 'll':i~fle~~uliVlm{~~cre~~#i'lu #i'1rJm1:w':i~:Umd'~ t11m'll':i~fl'!Jnu1'11'cr'W'Vl 
~ .. 

-w~e~JJ11PluliVlmh1~cre~~ 'H#i'1rJnu#i'1rJt111P1 n1e~rJl~~IPlrlm1'1J11PlVlJJ.vf111'm1u u€1'11l1P111~ i11ufi Vi 
.;, d i . 'J) ll 'J) "" "' • ... "i 'J)"' ~ C')l .d d "' i ., 'J) 'J) 
JJ'Ufl~ U'U~I!H JJC'I'lJJl':itltlJJtl~ \Pl 11':iel'il~':i\Pli!JJl'IJJ'W 1fl'IJ'Ul i\91~'\flU'U~UH !'We! JJ 11tlJJ 

~ . ~ 

11~1U-:JNcr:u'llu n'!Jt11 fl~l'le!'ll':i~mru 1-Mr-i1m~cre~'IJ111e~ 1 rJJJ~l'l~ 11 a ~1-:J 1 1Ple!~N11U-:J ~:wt11'lluu~1 
"' . "' 

GJd.. fll':itlel\PlVlJJ.vf 1'1i'l11fll':iUntl11Pl111M1-:J~IPl11PlVlJJ.vfeJeJfl 1oM~el'UfJ1~fieJfJ 'llfll~t}ri\911JJ 
~ 

\9l~I~'IJ Uft1~~uli-ri:w-vlfl':ieJ'IJeJeJflJJ111~ UIPl!fl'll~ue~e~n111cr~e~11PlUft1 fie~rJ 'l ~-:JW1~'UVlJJ.vfe~e~n 
'J) 'lJ f <J/ I 'J/ I 

1 IPlrJ 1-Mm~ nu10h'lf1 rJ 1 u n11 w1~uVl:w.vfe~e~mT u 1 'li't~:w~-:J~ufi'Vi 11rlu~u '!IPl~ 1rJe~e~ ntie~utrlm1u~1!Vi 
ll 'j/ ' 91 

G) u€1'1u-:J'1rJ-:J iri~u lu'ilu~-:J~umnfi'Vi1!rlu~u~'IJ'!1P1~1fJ c 111n ili~-:JI'1rJ~\911JJrl1~'1J~u Vi:w.vfe~1'iJ . ~ ~ 

U\91 m1 fl!TifJ111fJ i#J) lltl~!iJeJ~~~~~tl~~'Uelel flJJlU ft1 1 1f1 oM'YleJ~U1 'I.J11Pl!~\Pl'Vi1fl11JJC'I'~el 1\Pl 'il'Uf!J'IJ'Vl fl . 
v 'j/ 'lJ 'J) 

~'Ul1-:J #I 1'U 11 t! 111 tl~#i' 1'U 11'iY-:Ju ft1tll~'UVlmf1 '1.111-:J 1 uuli-riJJ-vlfl ':ieJ'IJ \911JJ~ 11111 tl-:J 1 ~ JJ'll e~ -:J ~'U Vlm{ 
il 'J/ ' 'lJ ' )I 

'l-UIUJ!'tWl fll':i'Vi1VlJJ.vf~'UU'U'il~I~JJ'il1fl~'Ufi GJ ,~,g), d., ti., b, a)), d, &, GJo !rl'U~'U'!IPl~1fJ ll~fll':i 
91 'J/ 'J/ 91 

~~Vlm{~ue~e~n tm~!1rJ~~u1uuliVlm{tTu ,,r~~'illfl~'U'!IPl.vl1rJ G)o, &, c:J, aV, b, t£., d., g) , ~. GJ, 

fl 'iY 'IJ fi 'U ) 

' ' 'J/ ' 'JI 

Iii e~'Vi 1 fll':itl eJ \Pl ~JJ.vf eJ eJ mrlufit'1 fJ'IJ ~ eJ fJU ft 1 , ,r U1~'U ~ 1'Ufi Hri eJ JJlU\Pl'Vi lfl'J 1JJ ?I~ eJ 1\Pl l!tl~\91-;J 

11'1 111'1 1f~'UU1f-:J Utl~ll~-:JU ':i ~l'lel~ 'il~'Vi1fll':i!~'IJ\9lflU~-:J\9l~I~'IJ':iel fJ~el~1-:J'l #11 fJ!fl~eJ-:JiJeJU~-:J~'U 
. ~ . 

< u-:Ji!-:J'llu lrhrmr~cr'W'Vl i#i'~u~~ ) 
"' 

. ~ 

.;) 1'U ~ 'UI! 'IJ'!Jfi i -M'Vi 1VlJJ.vf ~'U 



" l.,j:JJ:JJV'I~l'W1J'U 

(]~; ·. ~, 
:·:·:.. 

·~ . ·~ 









... 

t~CJ'l11f11:i 1ll~Wl f11t1i'I~'W ViJJ.Wi5v'U~ CJ vu~ TW lJJ 11 N 1 u ~ 11111'11 ~~~lJ 
Mmi 'W i:'l'Ul'lt~Vt~~mJl11VilJ.W~1.1 ht~'l.l~i:'l'fJ'I1in'1 1 I 



0 A tJ'e: .c::i & .:: ~ 'JI tl 

f11'J'I'1TW:IJ'Vl'lf'W'I'HHJ\I fi\l'lf'W~~'I'11V l~fi'J'J:IJlllt~t'J1n'WniJ;'WII'Jf1 fitJ'I'lT\hW'Wtl'~ , 
91 ,.. il tl 

'1 ' o .I . I' l 'lJ "' "' .I l ' "' .I '1 ' ' .I' '1 'lJ 'lJ & "' "' d' !tl''W l lJ'WUlltlt'J '11'11:1Jl~, 11\ltl''WlJ'W, 1l'I'WD1J'W , !11''111'1, u i:Hlt'J !'11 11'11'1 , ~\l'lf'W'Vl:IJ'Yi tltl f1 , 

u1~11~" 1'11!~t'Jil , !rinft' iJvllulf'li'lt~:JJ 

_;: 

-~--~-
''·. . :, 

. . ' . ."""""' 



···iY'· 

/ • 
J:; 

th~n uVi lJ~ nli tJ~ 11m~~ ..:11~ JJ 

-c.·"~'-

tll'j1ff~tJViJJ~ ~ ~ 

-~ 
.I -·. -· 

' ;t;;. ' 
·. -~ 



~ 

~~~ 'UUllJ'UU~!1fl!M1·Hn~ 

~ J .. . 

' l ' ... ;-...>'" 



\ 
'f.\' 

·~ 



., 
0 ~ c!Q,. v v 

H~~.:Jfll'a'Yll'Y'UI'Vf'll' 'W ~l'W't'i~.:J 

w w w 

1 'U m1'vhvhrw~'U~ l'UHJ:l,n! 'U~~ 1 ~m 1JJ11il~ rnn'U n'IJ n wviT~:u'W'~'U ~ l'Um! 1 1 ~m~:u~1n 



., ...... 

-=> " f11 ~ fHl ~ 'W lJ VI fl 'HJ 1J 

l 

o.1 Q rf d ..:::.cl 

'U l'lf'UYilJ'V~ 0 0 fllJlll'll ':i V'l 'l 'U 'W lJ'Ylfl "i fl 1J 

· ~~~ 
,. t~~ 



~ 

0 0 Q.l ' ~ cl 
111'\.J l:JJ'\.J ff\J'Vll'jlj:JJ'\"l 

at. d'd j) 0 ' 

'jlj]J 1lj 'Vl'jlj 'HJ JJ 'Vll tl Wl1 i'Hl 



. ~ . ~ 

"' "' 9) ll'l :JJfllllJ'\1'\..1 l'll'\..1 '11'\..1 1 I~:JJmlJJ'\1'1..1 19'f'l..l m1'1 

~ 

iri~ln:i:i:lHlU~'\..1'11~'1 



i riJ1'!J'W hrwmh'w U5:tlJlru ni..:rwJJ.W i'11'tf111'W 1mt 1 '!Jt~tllJ 'J{H:J~tll'lllJI'l:tl ~mtt~1mi1tYJJlu'Wt~vn 
"' "' "' 

Yll'il'Wf1ll'il:t'MmllJ'I1'U l~llJili'~ry-lf11'J (itA mt11~1:WtrllJl'Jfl!tlljjvti'1-l!<U'l 1 111~) 

0 "' _I -1 -1 'I ""' = .. 'U 1!'11rtf1ul~l.J'U ul~ '11!':ir.l1J!fflJU'I'llJl'l 

uriuu'\'11' u'Wu'l1'-l 
" 

Him ~nulli1~-lul-i.WJJ.W~'W vv n u l lJ111-l i'WVlJJ.W 

m v 'IJ 'l 'W ~hm ti -lt~bJ 



• ' 

' 

- · .. 



w 
A r/ d ~ d~ 

f11'J f1 tl~'W lJ'W IH'l!::!'JV 'I'WlJ1'l 9f'l.l 

.0:."1-'ot':;'); .. 

- ~ 

., 

~-'";;.~· 



ll1J 1J!IlJVi lJ~ll~::;~'U '11'Ul1 ft V ~'I.! D~ 1ft'I1'1V { 

~'1.1 'ITW 11li11fl1'JI'lf11!~'11 lYi5tJ1J!'Uti'U 



'J} 'J} 'J} 'J} 'J} I 

uli'WJJ..f~u u u crmum11nc1'u ithrrifl~'U,n'U i~m'llCJfli' ~ <liufl~ilun ui' m.Jlfl11JJff~fl l~';i~'l·dN-vi 
"' 

'J} 'J} ~ I 

VilfllH'Irifl~'U~l'U !!ft~a~CYlJJTJtn.h itJu H1flmflfl~~~~~fl i'*lfl'U\9i''U!1111Ji'U fll';iHrifllfl'U~l'U 1 ft'l1~ . 
'J} I 'J} 'J} 

~~ ~~~~ l~fl~ fll'j~'U~ l'U'i1!fJ'U9f!JJ'UI9i' fl1J'l'lluliVlm~!fJ'U9f!JJ'UI9i' u~uJ-iVjm{~u il ilir11nhltJ 

1fluuliwmn u fllJHrifl~'U ~ l'U!i!'U!'j~ft ~ l~fl~ fll'j~'U~luHrim'j~ftfl'J'j i '*(Jl~~i11 fl'U 'vhVIJJ..f 

'J} 'j/ I 'J} 'J} 

G>. i 'I1''111~'U ~l'U ~'U!!111JJJ11N1J'U~'Ufh'i1!1 CJ1JUtl1 1 '*~'UUllJ'U fl~ll ~~';i~Hil~ 'llfJ1J~'U~l'U fl1J . 
')} t I ')} 'J} 

~'U!~fl fl'Ufll'j lHft'Ufl~CJl~~i11 fl'U itJi mhu-vi ili~fl~ fll'j 1 '*~ul1111'u fl~~!fJ'U!ft'U 11 K;m~~'Ulll:ir'U 
. " " 

, '11U1J'U~fl11'j~JJ1W UlJJl1N';ifl1Jl'i'U~'U!I1J1J , '*11ftlCJ!1'11ftJJ'Ufl~lfl rf)~nml ~~tJ'U fi~I'Ufl~'UUllJ'U, '11 . "' 
iJ iJ • 'J} 

~~~~ '11 uilu~u fl~fl~!'U~~ui1ilutJ1mw 'Ufl~CJ1~~i11 fl'U 1 '11'~fl~ ~1~1Ufl CJ1~~i11 fl'U 1 rim'lf'U~ I~JJ 
"' " . " 

UlCJlli~u~~ ( ~lJJ~m-vithilufll'j'\JlCJ'Ufl~CJN'lfil~uu '1) m'UCJl~ilm11!i ,w~~1'11'!.u'lil'U~Utl1 lfHl~ 
t 'j) I I 

1J'U~'U111111i11~1 CJJJ lj' i '*viilu H1flU1iifl !fl~lrJCJN i '11' CJl~ft~~lJJCJl'flfl ~lJJJJJJ 'Uflni'U~'Uli111J 1 '11'l11 "' . . 
I I I 'J} 

1 ~ (Jiflft(J(Jl~~lfl ri1'Ui1fl ~~ lff~ tli'U'111 
"' ' 

. " " 
'l11i~~l'U ~uwhiifl£Jl~~i11 fl'U ~~ 

. " 
11'11~~1 thiiHftnc1umnfl~i1~u nftl 

~£Jl~~i11 fl'UI~JJ~ ~~Hii~~1~fl~ 
. " 

l'Wl(JlJJ !nftmufl£Jl~ i'l1flftJJ~1~1u 
' 

" ~'UI!11111'11'l~fl11JJ'I1'Uli'Vh '1 fl'U ~-:J 
. " 

tJri fl £J i '11' £Jl~ ~i11 r1 u-vii'Vl i u r1i' ~~~ m11 '11 ~ 

'J} 'J) 1 I 

191. ~CYJJ£J N~i11 fl'U iluli>11ri ~~~~~ 1 u r1i' ~ill '11'rwJJ\i>l11i ~~~~-:J i '11'mnn111i1 £J1m m~ m! flrJ ~CYJJ 
t I I 'j) 

mu£Jl~ 1 um'Jfu~ 1 ,r1'li1nu ut1'11'Vl£JN~i11 flu'l1u£JN!'i1£J1mn !flft(J(Jl~ i'l1''1-11'l1~~1u~uuuu t11~~h 
' )J 'J} I 

flfl~ H1mi'l'U111JH~~~fJ'U~'U '1 vmtJ'j~JJlW ~'\11J£Jl~~'U!~JJ~'U.yj~l'U ( ~l~fl~fll';ii 'lh~JJlfrJHJJ 
'J/ I I I I 

fl11JJH'Ul i'li~~lflfl~im1m£J '1 i'u ) Utl1!fi~£J£JH'i1miifl1'11''1-11!~flfl11JJI1£Juffl£J 

r;n. ~~~JJ (Jl~ 1 ~ (J'jfl1J lvffl 1 '*!fl'Uifl~fl~'I1JJ1£J'111fl~1~ flfi(Jl~ fl1J!IliVlmf~'Ufl';ifl1J H1fl fl1J~'U 
'J} 'J} 'J} I 1 

~lfl ( ~1Vlm{~u ) fll'j 1 ri~'U~lflU'U ~~~ riu!~l~u1nwi1i1fl1TIJftflJJlfl '1 H1fl iu ri1'U-Yifl1W:l1 



!il'UidJJJJ~\l~'UU 11 ~e)~~ .u~'Uel-:Jlli:JJ~fll"e:JU!!fl~~'I'WJJ~fll" e:JU I:Ut~e~ f) . 
I 9/ 'J} 'J} ' 

liit~ 1 ri~'U~lm~tJu~t~tJ~uKJ~-:J'Vlnh:ihurum -:Ju~nru ~whn '111'~1 
"' 

I I 'J} t I 'J) 1 

d. ri t~'U'i!i \l~!~mhuJJVIm~mt~uir'U ~t~-!11~ ne~t~uln iiu ~ nrum~tJJJ'Ut~-:J~mhn 1~e~ 1 'ii1il'U 
I 'J) 'J) 'J} 

!fl~e:J-!!H:lJltJ~e:J n~'U 1 'Uu:liVI:w~mt~u !W~'Ill~'UTIJJ~JJ 111-!!l~tJ-:J i 'U 10i111 m.i-:J!~JJ II ~1'Vlltil~'U nui 11 
"' 

I 'j) 'J} 'J} t 

~ 1'Vl n ~'U 11 JJ~ -!!~'Uii!il'U ti'U 
1 "' 

'J) 'J) ')) 

ti . r:-mm.l'Utlmm~t~1nu'llln~t~l~ ( mHHYJJti'Uvhu:U.W:w~) 19in'lllu'Umm1ufl-:JU'U~'U 
"' "' "' 

I 'J} t 'JI I I I 

.W:w~~lf1ii'Vll'lll~'U nuH !!~1!f1~ tJU'U 1 lilHflfl[IJJ~'UVIJJ~~lf) I~JJ, 'iiti'UiiHm~ 1 Nlilw:Y'uii'Ut~U 
'\1 '\J q <u 

1 I 9/ j./ I I 

'llt~-:JtJ1-:Jh1~1 !!~1~-:J'Wt~n~'Uiimile~iu~-:J~'UtJl-:J Ul"~mru11rll"i'fi11JJH'Uliil'vh ~ n'U l~t~fi11JJ 

11 ~-!Ill H'Ue:J-:J!!:li'Wmffll"t~U tll~ul9i-:JutiYI:u~l'lt~tl1~mru 1 ~ tJ 1 'iiif1:iJt~1 n~tJ 1 11'!il'Ul"'fW1WlU ~ 11~1 ~-!! 
~ 1n l':llff~JJfi11JJII~-:Ju1-:J'lle:J-:Ju:U.W:w~fll"t~ul"i'1tJi tJJJ~'W~11 r-~n:uuu tl~u 1 11'i1 ~~~ 1~-:Jifiu~nul9i-:J 

"' "' 'J} • 

Hli'Wm~l"i'1tJU'U~f)fli' -!ll~flfl11JJI~ tJU~eltJ n1 tJ-!!1JJ'Ufi-:JI9i111liYI:w~ urie~ fJ Iii 11U'UII~-!!I9!1~11 ~1 
"' "' 

'j) I I 'j/ 

11-!1 l i flUl~'U'ifi~'Ufl-!1 ~-!!!fll~'U~1f1e:lfl f1:JJ111-!! 1 'UI9ill!11l.i-:JI~JJ i 'UIIliVl:U~fll"fiU 11~1fie~ fJ ~ ~-!! fll-!1 

clf~1 fi'Ut~t~ nm11-:J iuu:U.W:u~fll"t~U ~-:J1l~tilTimf£Jl-:Jclf~1 fi'U lu~1mnrrit~ 'lw)u~ul9ie~ 11tl 

" . 
ihm:Juilml"l11'W:w~n~e~nrit~-:Jl'U'Ut~-:Jnri:u-:Jl'UI'Vlfl1 u 1 fl~f111Hrit~ nri:utl1~~mnnJJ €'hirn 

' ' ' 
" 'liNffUHJJ fJ-!!fi-:Ji'mn nn:w1nf111l11TIJJ~'VIU- 'ft:u~~'U llft~fJ--1tiltJNclf~1fi'U:lJ1Ul"~flf1\9l'i'ifi1llflU "' . . 

'JJ 1 • ' 3} 

f111~1'ftm~~'UI~e:l i 11ll"i'~'UIIUU'Ufl-!l-!l l'U'ififi:JJ~~ ITifl!iJ'U f111Ul"~HfJ~I1fll 'lf1 flft~'!i'U~fi'U f111~1-!!1'U 

" ~fill 1 llft~lr-~mmie~t~nrin11inru ~ i'UHflltJfli' -:JIIft~HmtJ 1 t~ mn 
"' 





'lJ 'J 'HU 1 'U m lJ 
q 

Jg,&:Jmd. 

~:rvru£ ffmh~ff-:J~. m':iff~1-:Jffn~1h~~mnnmnntJutJmm\9lfl1.nHm'Yl'1 : rl1irn~ll-w'lfl 
~ q 

t~£Juff1m, Jm&:QJQJ 

Al.J'Yl£'1 l.JW 1.J'J~~uli. 'J1£J-:J1'U l'lf1tl1':i tl1':i\9l':i 1'ilfffl'U1i':i wi'Vl£J1Hl'i ri-:Jtri . tr1irm1'U'Vli''Ylmmn':iw . 
Ql .c:s Q.l d 

t'll\91 G) ff-:J'llm mll'Vl':i'Ylmmn':iru , u'U'U'Vl 'Vl1i.'ll G) cil/lm&:ctcil 

ff'U~ 'Yl-:J'i1'Yl'J\91. Wf1ff1'J!~WH'Yl1 fiW~t'Ylfi1'U 1£'ltitn£J\9l':i!!t'l~!'Vlfi1'U 1£'1Vr:l\9lff1l'ifl'J'Jl.J. 

~ Q.l Q.l d' 
l.Jl'i 11'Vl£J1£'\{J'J 1'lffl ~'Ufl ':i ff"J':i':ifl 

http:/ /th.wikipedia.org/wiki 
http: I /www.google.eo.th/imgres 
http://www .mutphysics.com 

" ~.d11J ~ "' 
fl-:)flfl11lll'Vlt\9l'il1f1\911~flfl£'\ 

'U1{J'U1l'U 'tlitutu~'J~ 

'U1£J'ili'ru i111m1-:J hm1 
" q 

'U1{Jff':i1fJ'Vl1i ~\lj\ljfl11':i 

'U1£Jffl.J'JJ'~ m!\9ln'il 

" 'U1f.J'Y!ll1i1 'tl'll1i':iW 

'U1-:J~ruCVJ1n £Jfl\9l'U1£'1 

Q.l ~ ~ 
'U1{Jffl.Jf!'f)\91 !'lffldfl'U 

'U 1 £J "! "'ll l WtJ':i 6 


