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1. 11 L:.cll'>I<: 

1990~1.l·~·~'J:Q))i;-:a~;fi-< -~ 'i Lt.:. -~ 
'/J• t>Lt B 'i '"t'Q)45~r"'i, ~~~r.:.:to1!!:~r.:.t.i::-:> t.: B *~ 
-~~ -k A Q)W~r-:.~~ t, -£-t c F<U~tr., 5 J3 24 B Q)~ 
l:~tr-W$'"t'~t.1::1,,$a-!l~K.!-1,''i i". 

~It, ji}!(Jl:;1:.'/Jtft!!,W.~htd950~Q)~tr.J1:;1:.Q):to'.{; 

ic.? '/J•'IJ'"" ~:P~ Ji. c 7 7 ~ Ji.Q)IUIBM~~a-Ji -r:IA 
" 't: c t..o. r~Q)fW~•t~!"~r-:.iliis"'· t,-:>'/J• IJii:Jl~ 
-::> '"C""f~\,'J c, ~~SO-'"t'lti-:>t.:~~Ri/J'i l.,'"Cr~-::> 

t.:•'/Jtll'f: B Q) t. c Q) J: ? IC-/M.1..'lfj ~h 'ii'" . 

. 2. •*q) !' ? »\tt 
1945~1C-. -·~3~~~Q)*-~Mh. -~Q)~~ 

c ... Q) .. ~ !X - :/ ~-:lf l., '"(j;J.*· ~:l&(fJt.i::JJLtr.Ji!i;Ka­

»~ t l-t:. :lll!ill'llK~atiHl:11JJJl~*;;Jca';K.1i/J'i ~h 

-CfiiJ.ll:'IJ"W~lllKR IJ, lll:iAr.:.;ti -::>t.:11J1N~~Q)ft?ll.!Jm 
L'ffl°:*11J*~~;;Jca'; c 11m~•am t, t t,t.:. 1948~ 1 13 
24 B Q) t. c, lit t,1, 'ifif.i'/JtJ!~~lf IJ lb'/J•i"r:j:i'"t':C~a­
llk IJ , khtr.~-?1,,'"(f'F)ill; U.:!llrifii~i:j:IQ)'/lt~tCfl!il:~ 

VfEQ)ff1£tit~~ l'.:>h'i l.,t:. t.Q)=j'.~Q)~ °" 1 ~) 
KT=F~~~'"t'~~~~rtt:iQ)Q), kQ)~~Q)~IJ)I;; 

tr.IE"? -c1,,t:~-e t,t:. 'WlllllllAQ)U v- ¥~jtgf'9tc 

~'"( l'.:>h '"( \, ,f,:, ..;,- 7J =I*~ Byers #t'iQ) "Nonfrontal 

Thunderstorm" ~j!-lt'"ClA~. ~~rlcQ)~- .. ~-tr. 

!3am11-~~rt-rftil#t'l1ti :nr.~ 1J t l-t.:. 
· 7 ;! !I 7J '"t't'l", 1947-48~tl: Thunderstorm Project tit 

7 i:r !1 ¥ c *''-1 :::tffl'"t'ffbh, ilf~i:j:IQ) Downdraft 

tit~j! ~ht.:·"i!:~'"t'it> -:>f::Q)'"(', f[.tittl/j\,,f,:""fl!il:~VttQ) 

* Development of Mesometeorology. 
** Tetsu-Ya T. Fujita, Charles E. Merriam Di­

stinguished Service Professor, The University of 
Chicago. 

1990~12}3 
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0 
s · 

· . .-+-"'--1'"'"-'--1--l ' 

:lH~----1-~---l .1 

~1~ -~~~~~*•~ff<t?~ltc~ -:> t: 
11rmll)lfliiiiim. illi!lfl 3km ti•>:> r~-t~i 
11) c {lUE l.t.: r~:~UU:m1,-j;: .=_ c a-iwftlli~ 
tit.: (Fujita, 1951). 

~titif!i < ljif{iffi~ ti. "an independent discovery" t!. c ii 
ti•ht.: Byers #~'IJ• i'.:>Q):F~a-~J&-::> t.:~tr.ttR ~ "£ l., 
t.:. khti• l'.:>40~~. ff.tit Byers #t'iQ)~a-j!1,,'"(', ..;,-

7' ::i·*~Q)Ji.~3l!~~~~~-lt • . kt. '"t''.iE~~)!l!;lQ J: 

?ta.1::0? ctt~r.:.t.i~,1, ,-£-ltA-L'Lt:. 

Byers #t'ttt, ~vt~~~fii~~-:>'"C"'Q \:> Q) c ,~, 

"" -t<·v7J=I*!lFIC*QJ:?tl:J!~~h"ll-'f.:. t,v• 
t,, ~ll(fQ)~fii1!iflll: -e tt IB11ifl*~r-:.~&~Jt~~f:f:l l., 
'"(, $:lf~~ft =!>~~'/Jt;t, I) 'i. l.,t.:. Byers t§'.t'iQ)ITT° !'.:> 

"''"(', 31l*Q)::iE!f1JI:JjJt;1:.r-:.ilt:;tQ)fi!ii&J~~rt=!> t. c ti:: 
~ I). 1953~ 8 J3 tl::.lll\~'!f± c ~ I) • mi~ ti::.lll* l., '"( v 

7J :7*~Q)~3l!Ar-:.~ IJ i U .:. 

. 3. /. 'J#ltfq) a*S:n 
1954~1t. Byers~~ 11J~3l!~'"t'fi-::> t.: , B *£f.J~IUlll 
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m 2 ~ 1954-55~t:::. '7 .;- :,1 1- :,1 Q)<j:i~~~f,0-e 

AYmfiQ)~~«Jf~~L.f.::;1;,t~-, ~ 

;0,i:,Q) 3.A.:OtJiEEI, Tepper l:. Newstein. 

m 3 ~ 1956~t:::. Y -J1 =l*.$;Ot A Y~~$«Jf~Jfl 

~MA. -~t.t.:••. ~·(.1)4~-~ 
1v ;O> ~ lflf Q) .;- 7J .,,. ~ ~ i!; <:, Petterssen 
;Ot..'f:Q)«Jf~7 .{ v !l !Jl -. 

tw11T~~~Lt.::c. ~6. -tnti•. *'*t.1:7 ;1 !J :fJB9M11T 

c )'.l-:> "C, ~jtg®tJ:li!., l!iK.. I- 1v .:f - r Q)'H!lK..~.ft"".:> 
c ~ t.:: 7 ;1 !> :fJ ~~~tt. -Y :fJ -=l'};:.i}f. c Q)°51i\'JWF•~:ll~ 

VC:!IE't Lt.:. 1954-55~tC.l'f., ~~~.Q) Morris Tep­

per '1$±Q) !J' Iv- 7'tc 13 #~1§¥1/T~~H. (~ 2 ~#Jll&), 

it.::, Fujita, Newstein, Tepper Q)~~-e"Mesoanal~is" 

~~~~ii· i:,1±1 Li Lt.:. -t:'hl'f.~"?il•Q)'};:.i}!/.-C~~· 

c L"Ct~bh"C, ;1 :JM1/T7'-.t..~~~ L, i}f.~-et, 

-{- i:O ;r.. 7 - Jv ~ mesoscale, 5}-!f~ mesometeorology c 
Pf~ J: ? tc.ts: !) , fl. t mesocyclone, mesolow, mesohigh 

ts: c.·Q)~~~ff !) i Lt.:. 

~~. fl.1t*t.:nfflI¥-:k.i}f.Q)WJ~ttc. L-r • ..Y;fJ -=1 

'};:.i}!/.tc.J±I~ L "Cl.,f.::(1)-C, 1955~tc~lil L "C;ki}f.~Jl!JI 
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m 4 ~ 1955 ~:0, i::. 1990 ~'i -er-:, *ooi!ikm:0, i::. 
y7J=l*.$Q)JiEElr-:.~~i::.n~«it~•Q)~ 
~. 1955~ 1~Q)i!§•=if'•{illj~1. 0 l:. L.-C 
7 p. .,. Jo. L. -c ~ ~. •{illi1t35~llllr-:. 5 .f&<!: 
~?~. «if~-Q)~-!l~AY~~.k~ 

. 'it.~~·~l:.~1--AQ)~~Q)·i:j::i~ 
~Jflfr-:.~~?-Cl,•:Q. 

L, ~~tL.l'f. Research Professor c L "C ..Y ;fJ -=l'};:.i}!/.tc. 

tt-Eft.i Lt.:. ~~Q)7 ;1 v :fJ-e1t, ::E~~m~~•v 

-.<lf-e•~t. • . it.:7 ;1 !) ;!?ti~ NASA tittJ"bJ:lf 

t.:~~fi£-eJtmi';:i J:? ic...t.i: !J, jfmQ)Wf•ti•m:Jfm 

~n-c. ;1~M1/TQ)~~~~-et.t.::. fl.Q)if~~iif~ 

AtiH5~~~L~(})"C, '};:.i}!/.l'f.-p."CQ)~*~Clt~L 

t.:,J, ~ ts:wi:•m~ff? -c < n '* t. t.:. c~ 3 ~). ~ .4 ~ 

ic..'®:Rss~r,,;Jtc.:.to~ ;:i~(})wi:~•(})~l/1~$~-t -er.:.7?­

t. i Lt.:. ~c~tL.*W!L"Cli'7.i:fJ - 71i1955~~1.00 

c Lt.:.4bflltifH~:-e, 1955~Q.:) 1 r M'f.19901f,.(}) 5 i: JvtL. 

ff!~L'i-t. f[,.iJt7;1 !J:fJ-C;1 :1~-~l'f.L.l!bt.::lj{:iJt~ 

•®t.i:wi:••Q)l:::"-?~ -tn~r.:f~-1-c~a~:J 

:,1'};:.*1fi!A(}) 1:::".,, !J'-iT 1 ;%:. :,1 :r.. (})?l!ltL.~-:> "C\, • i Lt.:. 

4. 1-114- itif~O)rri!aa~ ~ 
.1-1i.-.:t-- J-'ll)~~{ll:~c~~il·i:,-ttt,1'!, 7 ;1 v ;1;1'1 

i!t,,_--e, 1-1i.-.:t-- 1-'c11l'kJ:l:'.~<=fU~7.i. ?&6L"' 
t Q)Q)~~f.ij c ts:? "(\,'ii°". 

m§'a'.'HJi '7? 'f-;,t(1)if~l'1A(})°®~"3'7.it.:l!Dr.:.fibh 

t~~ a\,1'7?7-:-'~lli*-r· ~(})m~-eA~~t.i:t.i: 

<ts:oc, Wf•ll)~Jftt.1t•<ts:!>i-t. ~(})4-e. r 

N;f-J-'Q)Wf•c'7?'f-:-'Q)~~(})~tL.~~~4~~o 

J: '-e-t . . 1aao~ti· i:,i9a9~i -ell) 110 ~r .. ir.:.:.to1t o 7 

;1!);fJQ)Ao•~A~!>(})rN.:t--i:r.:.J:;:i~•a~R 

ii~~ 5 ~tc.m .L i Lt.:. 188~il• i:,1925~i-Ct'f. !- 1v 

.:f- J-'Q)lfil~~~-e,_ l-1v*- J-'Q)~~~;;i:ii:,t.i::b•-:>t.:. 

~< (}).A.4-ti>~(})•ttr.:.ts: 9 i t.t.::. 192s~ti.i:,19so~ 

'::R~" 37 • . 12; 



~ ~ 5 ISi 7 ,. !I :/J ti: :to 11" ;o, A i:r 100 JJ A ~lB 11) r . · '" * - !-" ti: J: ;o n:#l1)1(11)ffU!J. 1880~ 
1925~t>' r '"* - f'l1)~•11)11ffJ!\lttl, 1925 
~1950~~·~•11)*.&.M, 195o~m~;0•J!t 
rt~7fiiJl8.:n~~u•tti* t.- t.::. 

m 6 ll!I 1910~«;11)~WJ. r '" *- .-~~~ -.;-l!t 
:0 IJQ)~{t. a-m~ ;o t.:lib, Lear Jet .!: 

•m•~{t-:>-c, 7,. 9 :1"*'ID'i!Jlll1):k:lf 
.15( t:: 1!r11 ~ ]& -:> t.::. Fujita Air Force 11) 

~~~~~~t.::. -~~g~~?}Q),< 

~·N*-rQ)~~~9.&.Lt.::-~-C: , ~-Q)~li~Q) 

rdH;::~iJJGLi Lt.:. ~Q)~~ QK., /. Y)Wt/T, ~~v­

i/, ~~m&tM~bh. it.:. 1J 7 - v ~ "/ •It<:• ii­*- r~~~~~7.>~Q)J:~li'ilm~;R~. it~ Fujita 

Air Force <• 6 ~) i <:ff Qh "( i1f ~ L t.: Tornado 

Project ti>nll;;IJ L~~-C, ilf~Q)!0~~Ji~bh, 1975 

1f:~ t° - ? IC, • ;v ;f - r Q)iJf~JttiiHi L, fi.ti>l!l'i* 
J;}.*Q)~~Q)-!\lc t.i: IJ i Lt.:. 

1990~12:f.I 
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5. Downburst <7)~.J! "t"!r'!>it ~ 
19751f:6 }324J:!, .:. .:L - 3 - ? Q)>r;f7 ..f ~~K.-~ 

i 

i:J:!Q)-1' -.7. !J :dft~Q) 727 ti'~"'iH"'.li.K.~-:> -Ctl:t.J~ 

~"" i!1li!ftit'"f;0t-:>-C, :ll!fmitc.a~L. ~-112 A~l:l:I 
Li Lt.:. ~Q)~, -1-;x.!J :,;-jjt~t;::fiih-C, ~·Q) 

~-~~Q) ;1o Y MtlT~ Lt.: c .::. o, i&.li. ~~ ~ Lt.: Q) 

ti, :!t!fmi'1i: < i -C:'"f IJ "( ~ "(. 119::15K.itti• "? t.:fi~Q)ji, 

*-C:ii.>-:>t.:c*S~L. ~Q),li.~ Downburst c1ftr~ Li 

Lt.:. c.::.oilt. ~Q)~~cfii.l•tc.. ~~Q)~•~•ti• 

lEWiYJ-:> -C.OC~ L. rMEBtit~-:> -c1,, 7.> \i Q)li Thunder­

storm Pro~ect J;J.*.lll <. ~ ~h "(\,' ~' Doymdraft t.:.J c 
ti» r ii.>nli ;11 ;x. • 7 P :,;- i- -c:, ii:EBtifiiJ\ifi L"'.li.~ 

~P~L"(\,'QCli,l~bht.t\,'J c±iJIL. 7/. V7'c:h 

7!/Q)fioo•u\ic.Q)~•~m«L-r~Wi~K.~b~i 

Lt.:. 

c ~oti'. v~-:; Hl~~~i'7.> ... ~-1' 12 -:; Hlli, 

iifB Q))i.ti, 13?1' Qti>ifti> Q~t.:. c ,~-:> "(\,,t.:, ~~t~ 

~~ 7.>~~t.i:,Sa.-c:, ~tilli::kf.i:9§J!~ Lt.:-ciiEEIJt~ 

~~!!IJLi Lt.:. ~Q)t.:li:>, 1977~K.7'7!/Q);t!J '7-C: 

Dr!tJ•ht.:lill!IH~l!l-C: Flight Safety Foundation Q).itfj 

~2~~fii.l·K.~kQh7.>.::.cK.~IJiLt.:. ~Q)~ 

~Q),li.Q)~!\1~~7.>t.::li:>~ f,7,-V-!/3~~­

-?t.:ilf~ll~tJt:;;;h :f3)$7i--C:ft'bh. :r:m;m IJ IC., '"fl* 

~~tJ':lt!!.Wii'h i'h i-C:'"f IJ t.:~. ~ljl::15rtiJK.~tJ'7.>* 

~~ .r, 7, - l/-.!/.-C:j! .. t:::!ilik i . l:.t.:. 

Downburst ti, ~Qt;::, ;,f" Q)::k~:~t;::J: -:>-C, Mi­

croburst c Macroburst t;:::S}m L, fii•li1J'~ -C:~j! 
. ! • 

LJl1,,t.:110t;::, Mfi~i:jlQ)v ~':I ••t;::c -:>-C~f;-m-K.:it 

~t.i:.!lil.-C:ii.> 7.>.::. c ~:t.J~ Li Lt.:. 
' ' 

J.1~l'.!9t;::1i , '"f!*~ti:lt!!.Wit;::3l-t-.ti1! , ;r. t" - rti•-1:! 

12 tc. t.i: IJ i -t '/Jt, :11!!.Wi#~tc.s I~~~ i'~itQ)~li , 

Thunderstorm Project ~llll!l Lt.::'Pi~ Q)#Q)i:J:!-C:Q). 

::kilitJt~ 0. 02 sec-1, 7 v, ::.-- .,. - .f --;Ai:J:! -C:li ~ ;t;:: 

~hJ: 1J-*fi1}~\,'Ccti>~Qtt,"(1, 'ii°·. -::15, Ni;~ 
••ttc:~~~ Lt.:~-1' ?P .... ~ - ;<.. i:J:! Q)~hti 0. 1 

sec-;-1 t;::.3! L, TI:*~!.!t ~J!Ji'~ -1 ? P ... ~ - ;x. • i:J:!:-C:li 

1. 0 sw1 t;:: t3ti' 7.>tt•ta.i:: IJ ii' cm 7 ~). ~ Q)* 

ti•;, ~-1? p ... ~ -;x. • Q)~~ti11fmQ)#Q,)10f&, 7 v 
, ~ -t - r - Jo, Q) 100 f&-C: it) IJ , ~ 1 ? P ... ~...., :;<. • ti~4-

i -C:K.~ < n Qt\.tt:ti• -:>t.:!l!l"'~~-~~ -:>t.:, 1J-mQ) 

'"fi*l!ll~:-e~ IJ. ~Q) J:? K.!l!l\,'~~Q):ff:(E~~ Q~ 

ti•oo?t.:~-~-ti>~ -1 ? 12 ... ~--' .7. r K.,OC~ Lt.:.::. c Ii, 

tr Lo~~-C:ii.> -?t.: c .~;h.tiii'. 
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tfr 7 ll!I ....- -1 !I ia >~ - ;r. 1- O>f!i .0 ~ftt-tt, Thun­
derstorm Project -eM~ L t:ft:k~ltfii Q). 
lOflt'/J• f;> 100'1JtQ)j;: $" ~ -e ~ .o. 

t1r 8 ll'!I 7 ,1. 11 ::b O> I- 11- ;t.- 1--ip0>il!!i'.lt, . ~:@! 

L 'k:>' 11 Jr - :/~R Q)~!i'. O> 10 -1& '/J• I? 
100.m ~ ~ ~. '{it;j~Q);ftjitltTmi!i'.Q)ifii;O• 
I?~ It-?$"~ VCo• .0, 

i/;%!lQ)Afi:lJ•l?.7,t.:;i,l:, "'1>::f.- J." c-'' !I ?"-Y, it~ 

Q)-(jf~JEQ)i/;%!lQ)ffi ~ ;0t, ..... -r ?/ i:i ... ~-:A r c i!iifiUJ 
#, :7"V-yV_,..- J-'-Af"3Q)~~Afic7)ffi~tr.)l!!W4-fG J: 
? -C-,f ail 8 ~). 1970-71·Q)~ji.P3if.%!ltt. 10-a :lJ• I? 
a 10-2sec-2 -C, r Jv;f,- J."P:lQ)l/ilJ!ltt. -t;-Q) 10 fcf:lJ• I? 
1oomtr.~L... ~li.c 1-1i...::t- - J-'Q)ffi~tt.~!lQ)~"'-c 

i1F'littr.tt.-? t IJ vn, 1-r. ~ 1 ~ r.:ff- L.. t.: ..... 1 ?/ i:i /' 
- :A r c Thunderstorm Project "CQ) ff '7 :/ !-' 7 7 I- jOC 

"ftr.:ioft:;i~~ili1TJff!~i 1om:0• 1? 1oom~1t-c. ~1 
?/ i:i _,, _.A r ;Ot~ l...lt,~Q),Bl.-C;t>:;i t. c ~ff- VC\.'I 

~ It:, &C1)•~~-CITJ·~~~-c~. ~9~1TJJ:? 
tr., I C. I -? t.:: "f!*Vft::Ot:lt!!"iliir.:.lt~ L.., -t;-Q)11fj~lC~1:. 

-.r:;i ll Y tf:i*Q)~:lJtfaJ,uRBCJICJA:Ut IJ 1-f. t. OJ:it!!OO~ 

< r.:.At::k.Bl.il:~1'\f-?.Bl.~tt.i1f"m'r.:.ift1. ,~r.l'ltift:ff~ L..-c 
~. l/ilitt.J}~VCL..'ilt'i-f. -?i I), transient Q)ji. 

28 

tfr9~ ~::b~:k~IC~~.Of .... 1P=~-;r.J­
Q)·~~-. ~~IC~r-r.or~~~Q) 
~lH (J:ll!l)tt:l&iiilC~-=>'/J• "• ~ Q)"ftfUQ 
~<ICR~Q)~~~~-t.o•~*~~ 

-c;t>:;it.c.~~ 1?/ 1%~-.Al-Q)··~ -t:-OJt.:~~ 

t. Q) .m. OJ!f.Wl~J!tt.• l...1.' J: ? -c-r. 
rf'7 y_,,_7. r OJ~~~1}~-,fM.::~Q)1J'HJT~ 1....-Clt ' 

:;irdltr., 1J-~Q) :!f '7;.; _,,_:A 1-, -tt.cb~ .... 1 ?/ i:i ... , -
7. Hr. J::;i~:r. ':I r~Q):!Jl:jlj!(;iJtffj{X\,• -Ci!\t. ,, 7 /.!I 

::IJQ)A1i:i';/r~. ~P3Q)~~~~r.:. .... 1?/i:i~-.Ar 
l*;;om C1) 1-· ';/ 7":; - v - ¥~~•-r :;i t. c. ~ ~fflf tr.~* 
L..t.:,, It.:. V-ff:/:;k·~Q)*ffl~~. ~5J-Q)M-C 

~1?/i:i~-.Ar~•h:;i?--7.~1;.C-CtlL..t.:. 

-t;-Q)f.:~ • . FAA It]." ':I 77- v-Pl'OJ!Jf:l~~fla~. 

It.::, :fJJ~Q)lji'Hr. .... 1 ?/ i:i ... '-.A r tr.,&:ltt L..-Cl.•t.::~~ 

1-C;lJt-t;-0)-~~flalib G J: ? tr.fJ: ', ....-1 ?/ i:i -'' - :A r 
Q):7"-A~~-?-C*IL..t.:. -t;-C1)f.:~. &Q)•~fti• 

c.~r.:.:ll!l:IJn L..-c, -~~tt'.Mvim~~Jf)( 1J ~-r J:? tr.t.c 
IJ. 1983•:0•.::Y•Q) i::- ?/-C L..t.:. 191o•tttr.:ioft :;i r 
Jv ;f. - J." Q)·~°C, !fl.S<!;Otm§l'J ~ht.:: I?, -~Jltt:l:ri 

-.r:;it.c~;;o -? -c1.,1-rQ)-c, ..... 1?/i:i ... '-.A1-;0t~S<t 

Df.btii;~:W-tr.~ft.Ahl?h:;i cfaJ!lijtr., {XQ)-~m!M~ 
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storm climatology tc~J! t., r 1v ;f - I-" ~fl&~.EE:iM~ 

~JHc:bt.: -:>-C, cQJ :t..? tcjtg~tl9tc~1t-t oil·~~ 
tt C~i: lA.:a 

s. e.:t>uc.: 
:~ID~*tc.t17ClttQJ~~IC.tJ: !) i:i"QJI:, 4-@IQJJimt 

l:~tt, ~Q)~rd!Q)•~~m~~ !) Jg "'? -c;;. :o.li! 
" ' til:f.t"!) i: Lt.::. ~ !! 12(!9tc.J!.tit!, 11!i~QJf[.:llt• 

"'t.::-'W•lll-eQJlfll~QJ""fl*~Vf!:-:llt~AAtc 'ii~ jJ :i· 

:k~-ellab i:;,,ti -Cff t., i'f~.Qll;::!f: c c 'ii tc:k~'"t'QJjtg 
~.~~iL~L. --~~~~~k. ~QJ~'i>·~~ 
Q)~&m~tt~.ti:o c"' ?~F-nttc;;..A-7-tJ:A~-et. 
t.:t. 

Lil• t., .,i ~ tl9tc.A~~-? ]g -:>-CJ! i-t c, ~.tilt 
~ilc!:~il (good luck and bad luck) Q):.fPG-e, r~ 
~.tit!9(1t:o11tQJW/1t'J Q)t: c.:n~ii !) Q)•~~m-et. 
t.::.~tc•r-:.t.;z;.-c~Ct.::t:ctt,fijlf~QJ.1211;.ttijlf~ 

Jta1&QJ~~t.J -e, ~.tittfl.QJX::b·~~ttrtci!!c:b-:>t.: 

rm!tQ) J.1 J Q),u:ij!-e t.t.: :llt. ~ Q)~:lJ'?k 4 tc.f!. Q)•~ 
~m~xi!t.:t..; ctt~r-:.i ,~"'i'~A,-et.t.:. 

~'j; :z";k~"et1~1rlltliitlt.t> !) j'~A,:lJt, i!(c~Q))E~ 

~-~~-tc~k~~*~~~--:>-CE*•~·~~t. 

td, i: t.:, ~tt tc. l-:> -Ctt iit:>c•~lil~ Lt.::? t. i 
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