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Observation of Magma Formation Using Portable Clay Cooking Stove 

and Familiar Products 
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Y orinao SHIT AOKA, Masaya MIYOSHI, Hideo MAW AT ARI, Shin YOSHIKAWA, 

Junji YAMAMOTO, Katsuhiro WATANABE, Takeshi SAITO, 
Takeshi SUGIMOTO, Makoto YAMADA, Madoka MIYOSHI 

and Keiji TAKEMURA 

Abstract: Practical training in the observation of magma formation helps students to 
comprehend on the basis of the undulating and changing land of Japan. Although it is not 
too difficult to make magma with specialized scientific instruments, such closed system 

experiments impede full appreciation of the magma formation process. Thus. both teachers 
and students are challenged to simulate making magma using readily available products. In 

order to melt a rock completely, its temperature must exceed the liquidus temperature. which 

is defined as the maximum temperature above which the rock will be in a completely liquid 

phase. It is therefore appropriate to use a mixture of a siliceous rock and fluxes as a starting 

material because the liquidus temperature of the siliceous rock is relatively low and falls by 

addition of the fluxes. The experimental process we designed was successful in melting the 

material completely under an open system in combination with a portable clay cooking stove 

and commercial wood charcoals. The application of a dryer as bellows helped to bring the 

temperature enough for the complete melting. 

The following four aspects of this training were identified as important: safety, accessibility, 

efficiency, and scientific accuracy. According to results of a questionnaire completed by the 

students after the experiment, they correctly comprehended the process and temperature of 
magma formation. 

Key words: magma, teaching materials, portable clay cooking stove (Shichirin), familiar 

products 
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An Educational Program to Enhance Student Familiarity with Technology 

in the Teacher Training Course of the Kyoto University of Education, 

Based on Construction of a Newtonian Focus Reflecting Telescope 

tp ff~ 2*1 

Hideyuki NAKANO 

Abstract: An educational program to enhance student familiarity with technology in the 

Teacher Training Course of the Kyoto University of Education was developed, incorporating 

construction of a Newtonian focus reflecting telescope. In the program, the students acquired 

technical skills through usage of tools. including polishing a curved mirror from a glass board 

and making a stand for the telescope. The program enhanced students' understanding of the 

significance of technology as well as the structure of the Newtonian focus reflecting telescope. 

Key words: Newtonian focus reflecting telescope, mirror polishing, hand-making, education 

of astronomy 
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·•i.l• Lt.: e-;; f-t• L.~h. fCJ%1:~% Lt.: t Q)~ 

e 'J -r D c "\ -) . e -;; -r D..t ,: fttf t-t 1J '7 A t * t ~ 
Lt.:~ift ~ -::>ltt{'i:.i.fi-). 

}J(,t(J) ~ v\>t¥~ 1:~~.::. c 7 ;z.. 7 7 Jv 1' t¥J 1 : 

l(J)~fi-e-A~ ftRQ)M~-e-~~~~;~~<~t 

·•~-t. B~L.~~7-f-i~-~Q)_t~~T~.i 

ii£ -c.i~a') t.:5:111-r-. ii~ t 7" .x.-.:, , ;-'°· r JI\~~ 
L -C 1-J. -Ci£ < f/Fif•::> < ~JfJ (l)if ~ ~tft,I t "B"bti -C 

i:l ~, .: (l)if ~I:~ 1.> J: ? , il-t f 1.>ti-8-littt;Jidlt' 

~••t. ~;•;-r,.,~•~•~:t~•~1-r, 
!tt '°· 
~ 4 ,: ~ 7 -rfi(l)f1=1'l'n~t~;-. iP-f ~ -,)f,._t,., 

t.:fi'/17 -"(l)I! ~ ,:fi'/17 -"(l)_tffij~•; 3~4mmf 

Jllil-J.1:1:i't .t? i:~r-:ti~1t\"(7--f"t,iffil~t:6 

<~ 4a). ~r-:tt~1,\f.:fi:ff7-" t7J(~i:t7)•ti 
t.:~O)_tJ:m~, 73~• Lt.:~-.:, -1-iltr--f-,)•t,!J-'I 

mt:tL/:l:iiff1tt~•'/f7 ;q:vtt:-t (00 4b, c). ,t.f-
7°0)1£ift ( till L -c ~ t ( i:1vt.:~ 'J 7 -,)t 3~4fY"t 

~,Q < ; \,lO):fi! ~ t ~~a'.>t.:~l!i~. :f A~tffifJ 

I:~~ ~lt\"(fJ:~ L.t.: 7" 1; o/ t-• '" 7 ~·it:: rfd).tl:: 



(23)-75 

00 4 i 'J -f fi(7)f'J:~15"it 

ti~ (~4d). -f0).1.iPC.,iJ1;,§0)g:Jtt1Jt1i!J~"t"*mi 
i~ C., Lt.:i.li ~-? < IJ ¥1! L~"t". 1!11 IJ t1,1tt.: t:: -y 

1-..tJ:ili-::>ltJ.>. :::.O)c I. fiHi:li:til:-fC., L~i)t 
t.:>~JlllJtfi-} (~4e). -tt(l{JI:. t::-yf-§liJf.lffi 
fi? i!!f.l: Ii, t::-:; f-fi:..t 1:~HiO) § ;fx(l)iJ tiU Iv "t"liJf 
.lffifi1t1t. 7' 1J -:1 tr~-:1 ri-f!.ffl-t1.>.:c1:J: IJ. 
llll~I: t::-:; f-fi:..tl:~i-::> < o.: c i)t-e I 1.>. t::-:; -r 
fi:i)t~B'Jt.: C.,fi:7f7 7-. c i@im:~t.:;fx~"t"liJJ.tl:1 lJ.: 
t::-:; -r it-1 7 "t" ~IJ IJ ~-t (~ 4f). Jiff 1:. ~~ 3 
~-~O)*~O)A•i~IL~Jll-?~~t::-:;f-i# 
It. j!O) g:J9'!:filH:1i~ ~ -t!" o. 

IV. t: ·;, '1-llfflD 
t::-:;f-Di*~0)-0).1.~MI. 3~~~;*W-e 

l:: o/ f-fi: i 1!15ET o. ~fl::~ 1) 17 A i ;,}(-em~ , iJ"t" 
t::-:; f-fi:O)lJIJffii 1:~ 1.>. t::-:; f-§0)..tl:il t •-tt. It 
.fi c jtO)m: ~ t.:lt"t" 7-. r tJ- 7 tfi?. 7-. r tJ- 71;!: 
fiJfi"t":li:tiO)-fttl;t 1 cm J;J.p,H: ~ J.> J:? i: L. ill;l 

'm 1: El~ i ~ -tt 1.> (~ 5). ~ -:; 1-M l;t i.P-f tJ O)ij1t 
c fiil;tf l:-5Elffl l!il"t"@l~ t ~ -t!" o. :::. O)f'J:;l t grot"t" 
5 ~ Ill} J;J...t fi -} ( ~ 6) . ?x@l O):jf ;l i "t" 0) 1 ii !III 0) !III 
1: ~-:; 1-fti)t~~-t o :::. c t;t~ < , :::. O)tl,1t, ~-:; 1-
ftO)~ffii i ff 7,.J~--t-"t"ft < ~~ IJ 1<mii~; 1J' < 
Lt.:fi. iJ1;, § O)g:J'f1iS\;1ilJ~ t~-:> t.:iit ~ -:;-rill: 
I±~~ -tt. fiJf&:li:ti 1: 7-. 7 1 r• ~ -tt ~ t;t C., Jilt~T -o. 
it1±;,J(7.1t:1;, ifi1;,. :iA:O:lff I A1t i ti:~-t -o. iil:ffl 
*•ffO)~f~-c-c. B.lffmi~mi~b~tJ'71rO)~ 
.&t-J-t>tJ!; tt1l < 1l 1., J: 1 1: 1l-:> t:. ;aJl~T l:.-t J.> 
(~ 7). ** l;t, 7 - :i - r 7- :$' - "t"iiffi O);fxg t 
1- :r..-:; 7 L. 1&~001:Yi~ L "Cv' < f'Fflifi 1 fittt;t 
~1.>.: c i$~1:~P,ij Lt:.. 
$~9~#BlffiL~ii~fl·~7N~;<,~t• 

ffiL~ (~~- lffi#~+~1l,0)~7N~#~-

-~lll!-:>=f 

Mfi"7~ t:·:1'fM 

~ s i 'J 1-ttfilf Jff (7) ntt 

L7lv'. ~~ 9 ~t;tBlfft- Lt.:ilO)-} "t:i~tt'.lilff $ tr 
1:d1t ~ J.> :::. l:. tlftJJ P,ij L t.:. •• 1: •ffi L t.: 7 Jv ~ ;e , 
~ I;!: :i - r 1' :,, 7't;t ~ it "t" 1;' 7l 1;, t:. B'J. ilffiii)t75ttt.: 
t1,1t~;,J(t•~"CiSt~-tJ.>O)JJ."t", ~$--:>~IJ-to 
:::. l:. t;t-t: ~ 1l "'i>t, 5 $ftll1±¥J ;e , ~ t L 1l < "C, 

-1!.ffl "t" I o J: 1 "t" ~ 1.> . 1l ~. ;< , ~ t;t7t 7 L t.: Jl t 
J;J. fi±ii l:. llfL ~-



76-(24) i:p!l!f~Z 

(2) il1M • ~-g-O)f'f. 

--~- --► 

' ' ' ' : b: 
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '' '' '' '' I I ,, 
" :::±a 

' I 
11 
II 
II 
II 

" ' ' 

ffi.aleM=a+b 

b 

} 

I 

i 

L ~=t 
*~~~~~t•~~4~i~oo~t••~t~~ 

~~~. ••~;•~~oo~~i1t&ttg•a~ 
.:e-rJvitJ!~ l . .:e-rJvt5c,:ji1'8i • Mai{"Flt L- -c 
t; 1.: t ,: L,t.:. Jl1'ii, Mat ~d:*•'a:' 2 ~ L 
*~':fflh.itb-tt-Cf'l:l!t" i ~:,, 'J'Jvt t ~1:. jifiij 
t ~a1;t;f-Jv 1- 1:il~ ~ ti -cv\i. i-r. ~~t,r{1FI! 
t.., t.:.i:il~1!#.JeJ1U:itb-tt-C :t~OO i tfiil\-tt, jififJ 
~;,~JJ 3-4 cm~ t.: ~ ,:1!h.il1 <ii 1 ,:ilM i 
~n~-ttt.:. 

.f 

i 10 x 10 x 30 mm 
.... .___~"·---__ -_,', 0)7?1JJ~1fJff ...... .. 

fJ:3 mm0)7J~~Atf 

I ,7, 

I Mlll::[!I~ I 
• ,~1"1 

-! 5 ; -E;) 

II 

II. &ll\10)1'f. 
ilM~f'I:-~~. tti~9N, ~-N~ 9,1~ 

:,,f-, *-Jv'J-, ,~17''/J-;,?-. ,.,,-1-,1ffl 
1 ::i:¥1J tt·J< ~IAt~m-ti. f'l:IH:~t.:~. 
~tt.;~IA~~*~t~ffl~~t~th.i.~~­
IYJ L,t.:. 

mJJ&~*ffi:itimmsoo t 3:.itillJ~ 2 ~,:~ttmit¾3 
~ ,: / :J :fl) 1:w1rr~ ¢ .... ~ 1) }v,:if--JV'J-a' 

~ • ,w • ,< 
~.l.,, titt!IS1l1J~it-~titt$tti&•~~~~ 
17'i~ L-i6trt.:N'.>~1\'a:'Q)~t ¢. :lll::J~11'i''~ 
7''/J-;,f-1:WIJfL-, R~~<ML-~~~~St~ 
~tt$1l1J~*ffi:t3:.•1l1J~*•i*Iffl~/r~f 



I ~1':t*t=li~~ 

~ 10 ~jiil(7)~>(.,(7)Ji--::>lt1J 

~~. ~in~:i6A,-r~~To. ±~(i')7G~•~•~ 

iti'~ LJ.:(7)-r 2 tt(7)~1&(7)1iif$(7)[0Cjfj i ~lit I.: te 

T~~#~o. 2tt(7)~1&iMe~~o~~~~~~ 
1J (l)WWfiffi iM!f ~ ~~ 1,,, J: '? 1.: T 1.,.:. c iJfif-1 ;,, r 

-Z,~J.,. 

--~~~#mft~~&"J. ma~i~fflL~. A~ 

Ii~ 9b (7) J: '? 1.:Ail~~~Jl. if"F~ L -c ~~Lt.:. 

M 20 mm (l)i:l[ ~ 1, 1 :ti 1, 1 7jJ 'Y? -'t'Wltlr L, 

-~ i 45° 1.: W ltlrT J., . tl ~ 1, 1 71.: j'j..j! 3 mm (7) 7 

Jv ~ JlAl i im T t.: &".> (7) Jt i 2 ffl ,r-· - Jv D -e mH t, 7 Jv 

~}L-i00~ToM4tVffl(7)tVWi1'Y7''t'W 

J.i. @ 9b (7) J: '? 1.: 7 Jv ~ :Jr.• i W ltlr L, tl ~ 1, 1 7' 

1.:~ L:i6h-, M4 t V-r:~~T o . .:. (7)~~-z;m_ ~1' 

1 7' 1.: f,;j-Jl i • if ~J -r: • if ~ ~ 1., . r 7 1J Jv '1 t,t 

(lOx 10X30 mm) 1.: 3 mm (l)Jt i IUHt, 7 Jv ~ • i 

~ L:i6A, 't'fifil~T o. 7 7 1J JvJfJt;f liMlll$iJ'; (7)-f 

\,,l"'(~i)ftJP.Jf(7)9J*I.: < J., J: '? 1.:00~T 1.>. 

Ijlli, @ 9c (7) J: '? ~ ±it~~JTiJl. if"F~ L -COO 

~T 1.>. Iit(l)~~ 1.:~:b~-C~ 4 mm (7)7 Jv ~ 1, 

17'i 1, 1 :fjJ 'Y ? -'t'Wltlr L, -f(l)J::J.:~=¥,(7) ::f A 

.ffi: i [OC.j! 1 cm ~/.t(l) p:J ~ 1.: W 1.> ~"\ t.: t (7) i ~~. 

*t:J-rOO~T o. ±it~~JTiJl.li 3 fflf"F~ L, 31J 

1'111.1'; ±ili ~~T 1.>. ::t A1&iJtJR(7){~!1J i L -C v' -C 

.:E}lt.,roo~ ~ ttl.>. 

III. ~~O){~~ 

~aliJlM c [iij~l.:~1& 2 ttiM!f ~~-rf'J:~T 

J.i. :Jllll$1QJJ(7)%{jJ.:;ti!UHt. '7 'Y :,--\'-iii'i~ 

-rlf-~rc~o/r-rffiMcMai~~To. ~@~~ 

Lt.:Mali r'7''J.:: 7 ✓ ~ClllflfttJ.,g~a-r~ t'J, 

*~r1*-rilffii~~TJ.i7~-.Aro/7°m(7)ffl~ 

il-r ~ J.i . .:. (7) t.: &"J, jlfljj (7) 1 , 7 :;, ?- i ~ ;t -Cit mi (7) 

/\ BIH t fil: fl i i:k: &"J ;., £, ~ 1.1r ~ t'J . @ 10 (7) J: '? 1.: it M 
r 1.:1, 1 7'~~:;, i .t:;1,,,-c 1,7;,, ?- i)t c tl,J.,ft11 i ~ 

'? It J.i J: ? 1.: ffi'2' Lt.:. i t.:, ~ ~'81 i g:i ,(., 1.: Jlfljj i 

IID~~~J.i c ~ 1.:, Ma(l)~iffil.:ilfWiiJt~-?iJ,; ~v' 

(25)-77 

J: '? 1.:~ni ~~t-=. 

IV. :W:fdl~iE 
m;;..:\Z-ciJt5tT Lt.:11. 7t~G~itr'?. MlllffiSiJ, 

;iM.ti(l)-f'v,t.:c ~. m.~1,17°(7)tJP.ff. i,;i.it. i,;i. 

itl.:IIJ!:J.,±~iJt[iij,(.,f:q~l.:Ji;l,J., J: '? 1.:~jt(7)f3i:tli 

iffll~T 1.>. ~jt iMtf ~ ~"'(\,,l J., tl ~ ;, 1 :ti~~ L 

-c "';., ~,:; i ~;., &"J. }L•...t i mHt 1.: .A 7 1 r~ ~ ~t-= 

t'J , @ ~ ~ ~ J., .:. c 1.: J: t'J tr '? . .:. (7) ~f'J: -e t 7tllb (7) 

f~~iJtJl Lv'tli~!i7 Jv ~ •i~:;,1--rit1J1f-r~~ L 

t.: t'J, ~ill& t'J ftit~Jl.~.:Eil(l)ftfli~:I: L -CM~ 

T 1.> (~ 11). 7t.m~~~iJt5tT Lt.: G. m.u&(l)Ml!I v 

:;, Xi Mill$ I.:~ L :i6h-~lH.: :fflJ!il i (7) -f'\,,l "( h, 

1.>. mfl&(7)1i1Jl v;,, X (l)j'j.ff l;tjji ~ 1, 1 7(7)~.j! c -t 
1 :XiJt%:b~1,,,t.:iJ. Mill v;,, ;;((l)m)lffll.:;f--Jv~i 

~ ~ '? lt-C ~fflT 1.> . 

ilM • Ma(l)f'J:~ t •=fiJ, G (7)~aA li£,~fflA,~.lH.: 

L -C$~(7)~- ?- 1.:%:b~-Cf'J:~itr:b~t.:. f'J:-(7) 

j!i;>1Jl.:~i)t~; nt.:iJ\ 11~891.:~jt iJt~3tilift 

nx: ~ ~ 1.>.:. c iJ!-z: ~ t.:. 

(3) f~~ ~ t.:&M~llil~0)~1<fft~ 

f'J:~ Lt.:.&!-t~Jiilli~iffiiJU.:i!i:v'~~-r:ftnx: c L. 

t.: t.: iJ, tt~iffiili1il!ffl L t.:t1;,g-1.:Jt~jijv'fi¥flttfi~ 

li)l1H~"t'~~1,,,.:.t, ~at5Ai~-r~<. ffith~tlt 

ft v' -C "' ~ v'.:. c ~ c'(l)lJES iP G. ~};~Jg~ 20-25 

mm (7)1i1Jl v ;,, Xi ffl v' -c 30 fflttll (7)ffi;ffl$-r:U~ 

i ~~t.: (@ 12). 14 @§ (7)tf~9Jl.:.&!;f'~Jiiti5t 

nx: ~~t.:$~!itf~g:i 1.:nluf.! ifrv,J=J iU~ Lt.:. J=J i 

U~ Lt.: c.:. 0. 7 v-1-li+5tl.:U~T ¢.: c i.)t 

't' ~ t.:. ~~(7) 15@ § (7):tf.-z,1;t*$(7)~~ft(7)~ 
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~-~~~-~i-it~~~;-~;h~~-~ 
-nt•4~icNJo. -t~t<J)~~~- •te~~ 
Iff1t,t~itilt{'F~i" og~,i~-/J-~tP--e ~ ~"'~~ 
••~-~#--e~~t•t~J:1--e~o. •t~<~ 
~lit:.v'A../v 1."~ --::d:.-!Jt--r: ~ ~iJL::d:. >::. ~ liitJil~tr 
~ -? t:. t 1t, -:, • ~ ' ~ ( Ji ; tt t:.. .:. '? L t:. ~ Ii 
2009 ~fl<J).i,l<J) J: ? ,:ret~JiiQ) .i.il i ffl "' t.:~fi 
1."li{.!J; tt,~1,,,g~--r:~-? t:. t lt:btto. ~--~­
faji)t 3 :nfollffl1ft ~ tt t"' o t:.NJ . .&M~••O)mmi.lr 
J: < :b-/J'-? t:. t "'-:, m?;~ 1i> ~<Ji; ht:.. it.:.. 2009 
~/.tO).,ttlliJ~,:. ~:<$:1¥J~IA-/Jf,fj!io J: '? 1:~ 
~ , , <J) -:1 < ~ 0) iii El ~ -t> * W ~ iJt :b t,, -? t:. .:. c i.)t 
;f-- ~ 7 * 1J :t-/J•; '? t,,iJ~v'~ o.:. c -!Jt--r: ~ t.:.. 

2009 ~ It <J) • tt 1." Ii, liE <J) It! 1." ~ - 7 1 ;., 7' i £1 
~ 12 f'f~ l t.:~itiJH: ffl '-''tllitli L, t1t> 1->~-f- ~ ~ L, i>ltv' i:~i tfH_,if-? t I1e L t~ititH~ 

..t~O>FI 
2011,4,12 19:51 
.c,-:.,:i-■2ffi-rv "15 A tfffl 
Nikon 040 (ISO 200) aw 1/4 8 
IUUllfflli 
t:: ,-t?;.,■-t?✓-'t-l!~il-1:: 
liil¥Cf:IIIJ) 

±I 
2011,4,12 19:58 
K20 mm Nikon 040 (ISO 1600) 
aw 112 tt •S1c111mii 
t:: ,-t?:.,■-t?:.,~-l!~illll: 
lslll ( SIIIJ) 

~ 13 {'f!/l lt.:~ilil-c."fflf; L,t.:J:~O)JH:±£ 

1: -e~£ -t>nui t a~ 1... t:.. ~£ 1i 1r <J) 1YJ m -e ~ ij ~ 
~-i~~~-em~&ti*~<~<. ~-1~~,~ 
,a -e ~-::> t:.iJf, ~ ij ~1." ~ ~.:. t liiHfi" ~.:. c -tl--e 
~~- -~lj;<J)A;tt~±•t~fflL.~~ir-e,.:. 
tt; <J)~~Q)IJl~':* ~ ~~l!lli~-/J'-::> t:. J:? -e~ 
~- ~~t,qi]ffiL.t.:.3:.• (1.fl!iE.ffiM860mm) ta• 
Q)~ff·~-~-h~lv-c."ffl~L.~J:~<J)ijc±,i.Q) 
~•too 13 ,:~-t. ijffiiQ)*,J,<1)71,-;r-~±m 
Q)•Q)ff1£i11~•-e•m1: ~ ~-

tt•Q)•T•~. ~~<J)~fflt~-~7t9tB~ 
,: t c NJtlHH ~-t!:t.:.. 

~ L '"(1,,, ( .:. c 1."f--A '7-7 i)t1f i ht:. c v'-? t.:f 
m#~<W~. ~@<1).U1."ti, ~A1."~itffii~I 
Lt.:.<1)1."S: 0) J: '? ~f--A 17-7-!Jt~ i ho-/J•,(.,fti!"e 
~-?~~ IA<J),fj!ffl:1f~iftiif-?~~. ~~#~ 
h tv>o~~O).f-f~1,,,t Lt:.~, J\:;~~O)f'Flit-e~» 
T ~ ~-!Jt~; ht:.~ t, ~~lliJ±-JJ~m~,:aii"~3Ciilt: 
t•~tait~t~~i"o~#~a1¥J--r:~-?~. 

4. ~~fO)~II 

A,@fi:~ L.t.:~ilitl;l:, jtf'lj<J) 3 jj'[o]-/JtOl)J&~t1:C 
J3 ~, ~J't-!JtA ~ ~i" < ffl.ff<J) ::i ✓ ~ 7 7- ~ -!Jt~ < ~ 
o.:.c, 771 ✓ ~--/Jf.~v't:.NJ, m1t1::t-tt.tJt}.. 
n1~t~••m•-e~~.:.c, ~m«~~••t~ 
,tt.: c ~ -e' ~IUU~<J)jij ~-/Jr. 60~80 cm fflfl: L.:6' 
~; f.tv\t.:NJ, L ~ t,r.h.:. i ~"\ c r«ilatQ.>-r <.: 
>::. tir.-e ~ ~ v\.:. >::.. IU:!ijv\.:. c ~ c· c v\ Q t.:iUI b 
~~- L.-/J• L, ~ n; lifllll#el :ttit~Jitf&l:titfid 
~ijt ~ ~ L -Cr.fell i:bO.lhlfM~-e ~ i t.!,bfl. 
i. 

A,@l;l:~IIO<J)flif J:, 7- ::1- 7 7-;-i Jflltl-rl 
ffiii1&~iiil:-~-t ~fitU;t~ll& L.t.:tit, 4-ffjjJ'lffi't 
~hlf, 7- ::1-7 7-;, - i ffl>v\t.:!tlf~~ ~1i.:MJ.. 
L. -c "\ ~ t.:" \ c ='f .l t "' ~. t.: t!.. •#-!Jt;A~ 1.:ltb 
~IIJjijtft-efi:btt.t.:iiJfJ!~ffl~l:~1JD L,f.:~. ii: 
IIO<J)1t, 4 Bi~ L -c, 1&~ffii~<J)~~t,{~j V~"\fr 
:bot-,~1Jl-::>f:.<J)'e, iiJfJ!-/J>;ifJ!.<J)f'l:iti'ti ~ 
? *~B-e1&~iii~Q)-~f'l:flt- 90 ~ 15 m.JQ.>il I 
-err~~c~•~~m•-e~1c~~~i. :~ 
if, ~M~~~t-~fflL~~-~gt•.-ri~ 



Oilf el *"t:lll. 't, -f©Mf~-:> tel ~"t:~llMffF<Q c!:: l., -3 ftlllifJ:fJ,~fJ,'ti@ <Q = 

c!:: "t:li~l. '©"t:*~1::••~~llt.1<1:@t:: c!:: .~ -:>t::. 

O~ilM-:S < 1.J fil Lt. e1 ~el A-©A.Mttf~ < .1.-:>&t>ii"t = c!:: tJ<'ti @t::. e1~1inUI 

hlf = = *"t:W* <Q [ el aASil]-\t>, el*li = = litlt"t:IRll. 't l. ,~tJ<!f.:f. ==lit.:~ c!:: 

l.'? tliiil::fi!IDW~l. '. el* el A© .lsH 'ill*t ~l. '!ll~t~fJ,-:> t::. ilf M < i'F.li:;t;;: 

R"t: if>-:> t::tJ<, W*..ttJ<-:> t:: c!::@ l::ltilntftStJ<if> <Q. ~*"t: .1.t:: = c!:: tMht:: = c!:: t fJ: 

tJ,? t::I.Jl:1::Mn. !PL,~;{. <Q J:? r:: fJ:? t::. IAO)~l, \]jfJ(~tJ,; fJ:fJ'? t:: c!:: @ 1:: iiti 

n.,1::.:f.S-:>t t '=> ?t:: 1.J. < t.rt-t., 1::~?t::~1::lltJ* Lt t; ?t::. rt©-:5 < 1.J J 1i 

r A -:S < 1.J J c. •l, 'tao ,Q* taAl-c:. ~IIDtJ: ,Q 11 c-t©il 1.J t.:: c. •as Lt::. ~*'ti,, 

-3,,5t.:: ?t::~•t r~ila-:S < 1.JJ ~ii L tta~-:>,t<Q = c. tJ<-c:@t::. 

O~ilil? < LJ ~ii L, t, ~*1¥.lfJ:I.Jl.f~;{.~J:-31::~-::> t:: = c!:: tJ(-fll:Jit-1: L, t:: c!:: = ~ 

t.:: c!:: !t -3. -t Lt ~&t>tt.::fJ,; c!:: l. '-:> tilA"t <Q©"t:lifJ: <, faJ'ti t IRJfJ'-:> t l.' < 7 ~ 
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