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'•• ' , ,1 \ 
0 

. ' . , > ! 'J!•'' l u JC.:.:: ,· 0 \j''! ·~ 1,:; ,:• I' •• ,~ 

t .. .. f. . ' .• , .• ~. ')i (, , :·' \'-1 fi tl t~r:..(; ~.\{. ,,., 
.. , t ~ t • • ~ t J t'• .. \ • ..-:. ··'-' !:..f - \ :i lt \~ ·\,1. ~ 

~.'.!:!~ ~'.f~ ... 2!_ ~·.!'.'!lll J ·~ '6.9 ia<A .: • u tJ ~ :......... 

The worKt c~u a ~o~~tJcrod i• ono in ~~(ch f4~c­
t. ur od tuflf 1 r•lO•) o\f. ae in t.he a:; -t•.:cl 1>,~~/0t!l\ !nt.a.:;,t f•.o•l 

1•ina "Vilh • v o id f'l' Jh:tion of 0 . 1. P~~· thia caae, ~he 

c.,lau1"t'-'t! •r-o~\tic rA:v-.lr r•~'J(r.,d to r.,·oo•J c o (h:yo\lt 
i• &ppr~~J~•~ely ~ !•ctor of l ~~~~~~~ th~n ~~,t~.nt 
'THI •r .. l.:i l!Jc: Jr'VWQC'. For tb~ ot-.hcu· c~nt'i'l\lr4't-.tc:ne, 

e i~cu, •od void ~L' At.:t. iona cc,nttir.! .. .n·~, ~u t.'1H'tJ! \l• ta 

dr~out aro grfl\t.tJr. It. ia con•;lut!\ld thl\t l'CuO•).n fhle 

ct,nlt"uu.;e 11D1y t...e [)J•cod tn the Jr....:>t'l"ttnl ~or c'"""'''n9 
oC the 1'M.t d~l>t' ill, l>'"vid~d thl't t:h~ 0\atti ' ,.r.;i') t.iona l!'acSe 

Ar~ ru~•~n4~ly ~~\1 e~tie~ied. 

~l> .~> ~ - .:. ~, ·"' ... 
uh "i>rtl 11, O.J:;-~ . ... 4-''01\ "'' IJ• aw )..•'·S b:f tH<1!/.\rJ5 :t to 4117tti.,t 1n 

t,;,_, TIHC.:•:! Hi) 4: 1 0 l..,l.j 1H"c)b \CM by t'-}.('(t;~t '-' ( n~ 11~ 1.•:"'•l H~ !. tW.:J l:·l J.-\tacS 

t~ H.sl •J rltl cln~ul•tiOil coo11n'l of thu 'l.' ~4t s:?t"e . c.~·sh: <. Ctr.a\lf, 

c •~ •.Hil ttt.1t.)n a of t1. i1 Jr:'tr:r.-:Hahili~y of ~ot.• t ~l:n·io l\8 t:h~t ~tght. 

$tf110: t the f Jn :,l cr>nV1.-.·~·m of t;.t! e core {ftnd d ·,iWi»j in tlHl pl:JaU\Il4 

... , tu c~l o;ur.Vuc: 1"1 t.• n O.>,~ wna· a r rJ <),\ ~i1 3f!•"'"'· J. "· RI.'IIP:•1 {1. ·~'-~) JineS 

H . J. I. l~J.t,~ aki ( 4425) pot· f'·.>r.~ .. ,~ ~· '!ao c .-h:ut :•tio&,ll cut: l.(r.:: <l lYJ40W. 

Thot rn:Pal t. tt "nd rnl. h<:>-.!•1 "-trtt J:cv tt>."J ~d by o. J . l•:·:Cll\1,~~ 41' ( 441J)) • 

itnd J. V. k'•ir U-411) {H'!c>.l' l.o .tr:M\l'd.•~u~t . o: ·tho a:o t·~l:t.\:5 t.o 

P .• W. h' t.' {-Jht ( ,\P!.:R) o n 1\."~l'i l 13 ~t'\tj 16. 

P •, \t •;""~i•''J 1nit1.:Jl .tb•: t.·•Jttl:h<: ~·ing ' ' ·'' f'.tlit ";.t f"':·: ~. r.~. •=IJ •">'- J· ~n ,'lU 

Cf.Jr~ ~·: .J1~n (dt .. J.~. t by 8. v. J\Jl ::~lin · ., .S\.~) 4 t:h•, in!ti~'l Q~··~h'Mch 

~.u to ~ :t t L""-'t c t.hll r ·'n<J•: of vc-.~ i.d t~· '·'c:~ 1-.:~n .c -u:l i. ·:h f.1 t C'l a.' F! l'•l •:· 'l ~ .:~ l' n •Ja· 

,.,>al t ot eot'a '-'ul:.rie »ti~ht ~h·odur.•l ( two T""''l"). ~"·" 4!n'J8 o.t d"hri• 
\o<Ce C\)Jlnicit!r~ds un~A.!'l !.Jl ed tu"l ~llct.• (9.~ ~ d1." X 11.8 Pl:1 1onCJ) 

• 
" "d rr ... •: Lurod f uel with •n . aft"•"t.iV(J ~"l'ti•:t u .,,,I'S(, ot ~.5 ~"'!,. Coa-

•h•lt t1•1 l) t111 w.ith '~· s. :r~ln •>n ( :; fs )l)) l'll•l ~. "· e ~~. ~· ·'·:h c :: .~ -~lj) ro­
ijltl'nn•J o·. ~t t •)l'i' ot o r..v~r~ly o."'<itH :r t~d :d\' ~:\~. l•):J .;1.~~,.,.t1in~ Y.·' : H t~·'d 

lr. (Hft.in .'\'# ~ · th •\t t.h~ C1Ar! t1 •)V'- l:t. .JJt •;ht. };.~ p t.'O .l.) l'lf; in f'J ' •-a•;:;\H:ecl 

1•: /t t- :.::l•!' • .l u f t.:•li\L1 :1'•ll•H'· A t.t~ , ~,.·in Vl!l 'j "~·"1.1 pt..'\ ~; t.:l.:Jt.IJ f)f t•lW­

l• h:l'•:Hl tht .; :.,,,~,~ ~ " "'' 1"'t~r· ,,l rtt· ·.'r.A{ t)Jh J o ( •l f,.·; · t•:;~·J c.; ~ ~·1 .fl.•,_..,,,, ~ • . . 
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l'h! s d !,.:-tt"it.y of " i &e e•l'.i~·\ t.n s aCCo~t• U\a .,.u.;!',l t:cd "'01d fril;-

. t.t rJr: s ltnr) ~: \t:~t'bi \it fi"l in t1'or4! c.a3e v%-.~ro1 thfl r.tnd ~nbl· ~• •tz.e 
woll ld t..: in u ·, e r:.n•J ·l ~ht.:h could ett'o~t1vely fill t..h~ ..-~14• 

bc t.\o'"l•.ln t uel f.•l"ttclee. For ~u"h ~ta .. \l.:tz- ~t .,cS ~rtictoe, the 
()-t t t1c1u • w1ll prob.2bly bflcco("V} di11l~d·J.-d •• .,~ Are ill,,f~lt:tiv• in 

rl!t1\lr.lnCJ U1e t ·o u:::.•l 4bilit.y. For f\ \JCh lA~·J~t" t:lnlt p~rt.iclas, the 

t uol L:"c-tir.-le •t~:, will bo the 4f•:lt•~nt1ning t.--.: tor tn tJ\tl e'.~·) •.;t ive 

P"t'l:--4~.,1:-\li ty. Tho CO\teu1 At1onu rv~oct.ed bltl¢V (TAbtca) CO.., ;\(,JIIr 

Ot)ly lho Ctl ae• wh•!C ft ttu~ clad p•u·ticlo• a>:o lArCJ•r ot" •!.'~ ll·~~ than 
t.hc e1~~ whi~h \ofoul d fill tho voi•'• bo t..,Nt •)n tuel 1,'\(H"-ti.:lo•. 

·. 

T he th•: c,-,al eff.o.:t ot the r.l.adtli.n~ d'\0\.'i a lli:<~cS in ~ttl\ ~h• 
t "191 d(ll,r- i a c~ n be A., Hf!:Js ad b~ nt>t. i ng t.h•t 1te li't: f'l a.Jnr.n ''l~ C'tll\ oo• 

thct he i ·Jh t o C tho fuol dcbri• by a 'x>,lt 31)1, and that th" a'I•Jr.'~~· 

p¢\Jett' f"A: r unit vol t•r:"e d""'·ro ~:~e• '-'"t' CftLJ.:,"'"'cHnf]ly. ThOO'I ~t(to.:t• 

c.tn..:~l tn tho fnc~tJl ae unuc1 hot"ftjn it t.ho cl i\d <'.,b t"C.• ill u.,(.~'-"~"lllly 

c11~• · HtNd with ur. ·:h"n'Jod v o id ts.·.,·~tton, oo t'J\o cl.~d ·~·,l~~-l·luel 

vol ,Jr.---: ratio J ..A: a n •.>t .ltlpc ctr ._,,.,pltcit..ly in t.~o f.\lr:.?l•.al" o 9tv.an 
bo 1 c.-v . 

Vor- both tJ.~t fntt'\•.:t. ~~l.l.~ta a/\.! th~ l cl\c;t.:ut' Ati .f ~a .,t. a 1"•1il8Qn­

a blc l.O'iet bovn J On V•.> .\ ti trAt: t-. i•)n Wlltt C~Oe~n ~a !J.l, Alothf) tl"J h 8 •• 

i :s J"·«'Ctl l"' '> ' )·•blo. Tho ~or rou~·,,hHniJ L~·h·~,·~ili t. 1.~G Ha ,.-.a r, l l C'\1-

l " t•J•\ u11 fl•J t!;~ J{<H·>ny ro ti\ t ionuhip1 (clln F~&.·.~ut(le) with .an 
•)lf~·:t!vo aH.n·r.e. .. r w hJ.ch, t o e t.h1 oyt.tn•lw:-!c4\ k•, tl.:> ~ ~. U:\!1 J),·ulo4 

on 6 .tf.vu~ .-:·1 by lhi! ~~~· .. ,.;t tt. \! o ~.u:f.• t:a. 1 

'I\uj oord~~·.l•" · ••.tor. e of d ••h;:J. e in t. h.-, C •)'-' O \ ::,co r.•:•tl•t~•.l•J ::od. 

l'·>t t:•)I'HJ ~I'Vi\t1VO IJ•~•.>Llin•] o!.,t,;ul..attt!'""• th~ fJ Uti;.1 1l 9],l)QI) k •J of UO~ 

14111 •:•w. ·Ji.·~·:(~·j tfJ ~ '-' 1.Jbb lf1f.;\ll•, wl tilln f. h~ C•:>CcJ ~n~r.11\ w~th t.ha 

t u.i l 118 f. •·:• ~ J 91'1on I'OOV#J. J\ 1.~~, ~· l•:•HJilf) q·.o fl'4l•;tu\·o \S tu~l ot 
2 ,5 ttl'\ • tA o~ .:<2n tit.. onnily b·lt."'-?on tflo no,·~.,l pt.t.ci\ o( f n1t l s:od• 
J.n \he ur. ·!.:ll'l..\')nd l on,Jth s oC t'u~l "J !!-!I':\I') l,J.4l"~ t .b iG conft~\U·~".iOD 

• 
tn" ,.,, ,, • t:~di tld. Tho cJ"~ ·''J·'~ cr>n~ _(J:A•.:tlon .,,,5 ch•:>t.Wn IJ'.l•,h that 
11:. h '{r .. : tly fll.l.tt .,,\ 1nt"•A."t;•;·' c1!'''';o Ju t:ho Ul\<.l .. ~l!\l.;')•1 4:1.) •:-1.1 (',;,,,·.tion. 
C·J ·;\' :o tJ ,, , ti)tl ! vi. "' o C tt'h, c,,\r;,tt,,::l (.' ft '5. thn a <;t•l ,\ (.;\)''''.r.:: f·:> n, 1n 

\ltd •:h thu c!·)~·o is C•~.,tn•.S b:t U·l it1f.l:tl•:tton ttl t\t:.~ t ~.:r,;'"l ;:., "i: t;,..:'l to top. 

L·• n')t ~,..,,.,{ . ! . \4"-:t •L Ir.ttt. a ,t1, " ~'l'l•.:f\ t:•h·d d.)'.'alr·'l o1 t'n::J.•1n, in 

\t ~!·· h t'••l 1.<:·~" < •:•-:"t t ' l) J :•)" •)·~ ·"· y .t., l" ::.~l' ·~:.:.•':tl. ~ ~n·:! ~ ·1f. l' '> · ':--t.,. Lo •;~o 

l . :. 

I' 
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~;-!: \~~~r ·uzto· ~~ 
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!J.a!! • ot t~.e cr:-..,Un-i ~"lc:ul"t.t.:lr•• r...l} ct'ol':f'~. ~.is f·~t'!\ ->f ~:alc~­
l·Hi.)oll the>,etoro inch;,r~o•, bY . h•rli•;t\ti•>n. t .. he ccr.cHtJ.c}l') in ~;l{ c.h 

a lo•:"l bloc). .\t;" .:&y r..suco tho c;_.jn u."t•Hr~r.tif)sMl tle-., to t-)'~.laa 
U :e b! .,,;~ cd r~'Ji".)n, lo~ding to a aituA1'.ion in t-~hto:h (!C:~ltn~ ot t.he 

tr~.s1 lJl c,;.k •'':le ~.· ~'-lu l ro12 tho ~av ... lo~ i'4'}nt ot A l.OG'lll s:e l!~t!.t tlov 
r~oJ : oe. 

Thl! C•~'~lin-J r.at~ulA t:ion r..;,nHid~!£:11 th9 li:rat t in~ ,,,,1'\.Cfit.ion to 
ftl<iet -.,htln lt>Co\l d&.·~·out (V~\~~ b\ll1" .. \•tin•J of a 10C<'l rll4Ji.,n) C'r.CUE"f 

\ol ilhln t.h~ d·~ht'Ls. Tho VAluoe 'J{'J,n in f".J~O .c:r.:-,le 4H"G bAd~-1 ~·· t-~e 

8i!'lfpt o tliO-vharH: V<!C410n of U·~ I{;Hc1cr. ·H!lJOn forr.ulf\tion2 u ;)iNa 

• h~s ~o>n ah.:. ..... n to be in r~MHlnoble 4'J(Oa,:.!~~·'lt wtth v"t;4!S(' ._~;--H.·S. r-..r; nta 

b)' inJ•;r.enJ~nt. •JC~~·· In this ~c.,:\t ton, •:ro,11t ia not t~k~n for 

thtt hc.tt re'l••irud to nd11e the W.\tec t:.o 1te boiling P'lint. All 

rca~ul tu Artt 1J1vun ror <.he •wor•t.• c~IJ~t, w~oa:o t:ho ayu-t.'!m ia at 

•t ~...., tj~Jtr,cic vroo'itarft. Rc!lult:a at h{·Jt".n-.:- P"<"l.Jtl~ are3 will b-l r.-ora 

f4 vl)(db lo tor r'l-' t. ucal o:c:-n U nCJ o! the d"i."\" t.•. 
-' •' ~h.~ fit t t r.m.-, 1 calc: •.1l o\ t ion "'" lJ .?•;'-· f ·> l.':'•' -> t1 t.o ~ .; ~n n IJ ct~a a i;\g 1 c­

r-h .1 IJC t ~ p l C" 1 l•~ il•:.au At. •h· e \'!. •·! 'J 'lth { •:h ·fr\ t •J i\ t 1.)4 .'~ \l r 'W i ~ h t .h-3 0) !)t.:J'~cS 

f•Hf'Q of h<"t\lt'al c () nV&h: t1on. Ti• f. a ia b.J .J;Hl ~n C:ilc :l•J!t.:li! lt·S:.lyloigb 

nv i"'.L~r Ct>Cr~tot.it>n C)tvcn in tJu , c"lle~t-. h>n of tOl1n1.!l ,,~ ~nd ~{·1~a 

sci'~ i•l• : ~ nt tl~ o ll'J\f')(r. ~hi <1h ia r.~ce.lJl~·y to p.:~vent 1~G' ~\ ~U. 1n7 

. in th~: di)L•ria. 

A l t, hOU •)h A Very •!t) n &JCU' 'I'' f.i VO ~Pf\~0."\•;~ h r.rJ !: CGn At'. ta~~·~ .. l':e4 

f.)dv\I•JI .. ,Ht. t. h'! c\nc\lyJ.te, it clli'Hl \d ~ o»~'h'l :li,l'.ld t'hnt. \~l :l ~.1!'.1~,1• 

lu t·-,~ • 1 "\;) c: ~ c::; c n ~."a i\C>t 1:"' ,;t')ruti.,.. ,: •: c>•~ J\3 h i'.}il ~: .: •J •;i el..:>l'\ ~,._.~ ·J t•;l:o )..· e. 

Tiel: rt:! ··He, c"" t i '''l'i "'~P l i. e~ t. .f. on r.~ ~".t C'l1 cs i-Jl,,t:. r 4\ ~. t' 1 y 1 C\ ''l t: e c "-·or 

l · H ·J in s hfl a l ] •.> ltod t.o r.f•o run\\ ll:s ia'\ th., ti".!>le • 

• 

• 
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