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_i,c current cla ·olopr1ent Qf u.;clc~r pouc::.'oo ct..'t-"'cn.tf't i:n . ..il.ca 

riL.n!" :_;ro".JlOJ."¥.:l ti~ich nrt;1 :r:':::llrti vcl,y u~:iin,,:o~"'l.£'.nt in the de~;:!.~;n of J.ilx·&e 

pc!:J.<mem .. l;f locn:tcd a·cc.ctoi:·o. One of t.:Ksc pl"Ohl~::is is ti.o dc::Ji:;n 0£ 

ohic;ldi:11t.: i!.!'l"rtn:-'<::ncrrtc i;hich 't~ill mutc1'i .. c.JJJr ;rt.ch:!O<:: t . .c wc1t..1.d, oi' the 

I.i:1ield c.1.i.'1.d ~ot euffie:i. ntly t'l"Otcct tho ci"'Enr. Ot1a pos;:;itt!lity iz ·Lhc use 

of n sh n.dow chicl.d het:m:~tn t?><::: !•cc.ctor c,nd th<.. C!'tm C(.r':r'it'~l:.l·! .... nt • An.othc1~ 

ic n. ep1i t s:deltl uhe:::·c the slliclid..:.v; plo.1106 nc..:::~t to the 1-cf'ct,or .;'CA'Auc<:"j.".J 

the rodiO: .. ion to sot:10 deei~cc r:.nJ, c,J.,:.i tioool chiold:i.nc plncod u.1~ound ·i..110 

crc-11 oa;;1;;>t1.:t•t!llont i>cd~~'::C:':l tl o :rnd:i.a~:ton "ttl th.t::.1 ·hho cori..· i,art;:.i'OI'l.t. •. o pcir-

r:~.t,.,li. ohielt1ir.:.; c:r:r:JJ\. er0.nto or i~u ... c.c oi· sjnil~'r' t~'pts rm; ~c oi· the 

.. ·:-c.ct.0::•1J1st;xh:te0d nent..""'On a:nrl (;l~r::. ,;.- ;.:r .. y r~x'tiu.tion ittll be scaV.,01"t-'t1 by t:1c 

:;ti~;;tot~:U'C 0£ tbo t'.:i..l"Cl'a.f't . 'Jo dc,o.i_. Tt thv ~Jro.old p:;;·oporl.y,. t . .i,,c t'.tlOttut OJ: 

t"h·' f> ocnttc1;\...'f! l.""<,1:1.liation -t11et n.t..f,'l'G iJ.e cn~r cor:gx..tr'l:zllent m1.1st be f'omld . 

'l'M.s c":n ei t~.io:r be dor.e by nathc:i.1~t;;.cui or di1x.:ct nc:t.s'Ul"<.;;JC:ut rJCtJ11:ids . 

Co:!Didcrin~.: the con\j/lc..x. ctruot.u.rc .,,:.!.mt ru1 .:l.irpltmc ntcoi.·~oe.L·Jly hr;.o, th:c 

lat-er ncthod or:i.ploy.tng .::1. • ie.dt:il u;· the .:.dl>pJ.Lt..."t-O is p:x·obab~ · t,he J".:o:ro 

'J'httS, J~:10 :i."clat.ior.o .ip to·ti..t.::t.~ ·~hl,,, r;ctJ.~;t.c:rir•:: by tfa; t .<xt:::il md 4• .:e 

f'ull-r.::cnla st1"1;.ctv.:"'e uu~,t;. uo l:nm.::~ . '..::h:l.('1 relJ.ttoru:;hip il.i'l.h .n s;l:r4)Uficl 

3t1·\.c:-;,uxc w""a t.:.:.o o:~jcct r'.if Ll,ic :1rr.roctiGatd.o.t1 •. 
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• e n01.ri:1ron oot1.rce, ~nd c~ ~r.rn. 

a aon1'Ce of t!ds type is esti~1A:,,d c:t 2500' :ncut.:t"'Ol:m per ceco;,;d per 

t· • 111otrle so tho f'llur. frat1 t:r .. :to scu.t"Co 1ro.o zi;:ipl"O'.l;:j.!'ui.toly 2.as x 105 
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('fUt 10 J.. d .o • 

flJJ.ot ro.1. o .. rx·s (9) 

n• "'i Y ., ro r,,.. 6(J mt..;,; "" ~. ,..,,.•••l~"' 11 ............ ......... ........ • ,t.4.a.;i,..., - .. "'-" ~.... • t. st: cn.rrth 

tiata.rv;c in air f:cr c.. Lt.!J ho:U' ,.,c: ~ :T.l. th .li:tD sou'.'C is sl:l ·~h:Uy 1eoo 

·i.,ht.J.1 2 ::..:1'":.1co. ·~.. co60 o.s Ctih ~1100 in a piece of Scotc .. \ to.pc t1 .ct 

cnt · "e c.rc o: own :i:n F1.~i,i.i. 1 • 

29 inches 

1roro • do by 
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inciclent n~ut1.'0I1S that huvc euo:i."'t.tics c!' 0 . 25 -tlrv 01.· less irld.cll lICX'C 

:1er.:. co.f.:.~100 ru.:: i::low noutro:.:1!:) . '1"10 pw.re:.ffin- rl:.,"Wood nmltl"tiioh by 

t1odc1"tJ.t:i}){; flny :i..110ar.iil'l;.'; f'm;t notri:irorm incrcuacs the probt.b:i. J;',\. ·;,.y of 

cq>'~J't'Lc~ ·.'J.C1;1 in tho c<ldtrl.ttn. · A hole to O.•~oor:mor.ie.t<C t1:e cou.r}ting 

i:.1.ibc C:"'.ble t:rw <J:rllled. ·thr01J;;h L.hc cw:1 er of the ·t.o~) oi' t:w bo;-::. '.l ;o 

snall c;'o-hooka 1.tcre scrm d into the top of t;.(; ch.c: .. "lbez·. 'Xhe f'5.no eoi"<:l 

(ll,.>:;ircc-:.5..m.ute:ly 0 .018 inch :u't dim;etezy) that ":Jt:s usoo !01"' cms:JCmd~ie ~he 

dotcoto ... • ltl'.'ld ooiu.1cc wao :rn.ntcnod to -Ll1coc .hooks. 

oy:t1.r.f(ll:~ic.c.1 s1?.0ll5 by tho !ovn ~ltate Colloz;;e lw 1or1··1n:nent Shop. Since 

s:;o0Jc:1 ehellS 1r.:11•0 ct(:s:?.:rcd, ·tt:~c lo•1;'.;i tudir.al junct:ton 'l:tao n.:it. t.~vcted 

ac·G.iort~ i'~ .. nc. cord had to he u.sed ';z1 hold tl1e junctio..'l'l. 

l of' th(, CO\"'Cn c:ii'f rent cylt.tM:..t"'lcnl .shells U$eid 1tt.:1:::"e 16 :..nch~n 

hieh• ·;111x10 of these, 1'0llcd i'l"O..'n 21~5:1: eluril:l.m.tm elloy sheet, 'l.ll.1d a 

i-ecp ctive;l;n tuo, ,:i;•ollcd £1·0;,1 ll.1cl..1d AAS1' al.ur:ti.m.<;1 zlloy slle:ot, 'u:;d a 

a:!te11 thicl:rwns of o ,.06!i inoh Gl~~ a l"~tl.ius of 6 ~ind B inches rc.u:ipect:tve-

l,.t; <:m(~ two, alSQ :.~onr,u f'l:om A1c1''.ld 2l.;Sl' a.lu:minmn nl.loy sheet, had a 

:i·espect.;i,vcly. 

I>'o:i;- neutron oow1ti<.i, , ·0he couri:iine ei:i.•1::::lU.:~ wen c01~1oorJ<: oi' a n10 
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Get1e1"'al 1.lcctric ;:tnl bc,s ~ c;;lli:tldrictl active volutue of l . 25 incllCS in 

di::i.."1c ~e:.'" by B . o :lncti.co in len.c;th. 

A l':odol '-'00 setuci" x~.nufaeturod hy t!;.e 1Utd.i&tiori ln:rb:.:'Ul21ent 

D\S:Volopnen·i.f Lahoi·a·tot'y ua3 uBed. 'lhia nodal ll6S r~ b1.dlt ... in v.mpli . .:'yi!'lf! 

ciJ:'Cld t end is o~':!uippcd ·ui th e. discr-1.r.tL.'1Elto1 .. , n eai.n cootr-ol~ a 

:rog:L:rtcr, ond a timer. ?lie iii.put voli-<lt}.: to the scnlci· \1'.i.S :"u:i.ntai!Y.A 

au:! ·t;,ch on :!?, a 25 volt platca-;,.i of 2. 5 110r cent slope 1mn .fmn~.i in t .. .he 

vol'l;.ag1:i :rru1ce oo:nterod e:bont 675 ~roJ:Lo . ':7niJ.r$ the <>p<;rAt1.nt voltr:i.t.--c,, 

d:isc1"::in:l..n:itot'~ end c;tdll irel:>e oot 11t theoe vr~lues tor JW\.ttl'on count.~.n};• 

A ~«ro.ot."'!'le.b J:."CC8 Gcigc1"' tube and Lhe e.bovo acol.or '.!:·ere uo~d to 

com111 CM!t:W. rayn. Thie Jc.:lt:(ll"' tube ha:.J n c;rllmr:tcu.1 ac·ti ve ~rolume oi 

l .5 :1nches ~etsr and 2. 37;; -:tnchcs lcnttth. 

t.ddit:.tonal equipt1cin·t 1.ncludcd a lcrrol,, a plunb l.i.rn.~ , a.nd scal"'S• 

·:i.~;lc proco~ .. m"~c .f!r ... tlly foi~ counting ncut::ror.iD m'ii f;£1:tr;.ID. :-a;;~ 

t:orc the i~oult cf o:xpe.r:lrl'Ct1t:tng t~i th v.o.r:!..oui"' r~fr.d.elding ~:;;:t'l:'l4"1t,tJmcnt 

er:uirJ:rnent avei.:tlr~ble wore dcto:..-r:J:incd. 

~'ho shield.:i.nrr hox1 <ttnich lrr;;.r; o.;:pli.citly built for th1i2 ncut .. ron 

eountine, die~ r:.ot prove ~a ... :ic,focto:1:•;. :rt .tX~<:!.uced ·;.;lle noub~on be.c:r ..;-rou.:.1d, 

l.mt;h tact .o.ud 1illo11:11 to p:i."aotic?~ll:y ~cro, but t:it'.1 1..he sou:rce end 
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.. ..........,. _ _.............._ ... 

C· ·r <.d.c.ll. 
r;hcll 

d:lner'..SiO"').$ 

l~ ~' . , 
(:1 . ) (i.ri. ) i..:. (in. ) 

.,, ....................... 

}l{)!lO 

no.e 
3 0. 025 16 
!1 . 5 V)5 

• I;;; 16 
6 o.o"5 J; 

6 o. ,!~ 16 
6 ..; , ::, 'h 16 
·i•5 _, • .J..6 lh 
8 O.J26 16 

110 l 
no11 

3 0.025 16 4 [' 
·~ 0.02:~ lC 

6 0.025 Jh 

6 r} .OG4 15 
0 o.ot:h 16 
L~ .5 0 . 121. 16 

0 .126 16 

- ~-- .......... '" 

Gotl.nt:i"' 
title 

(trl.nut .. s) 

~~---......-. 

3 40 
;, 60 
3 60 
3 60 
3 6o 

.3 60 

' 60 
3 60 
3 6o 

u to 
b 60 
h 60 
4 60 
h 60 

4 (,Q 
!, 60 . .,. 
4 60 
I 60 • 
' . . 

lto"' 
cou.ntL"lL. 
l'atc (R) 
(count .. 

l· l• 
mnut1.J) 

'ff,,, ...... ........, .... ~ ........... .....,..._..... 

43. r ! l . l ~nst olcr.r 
l.6 . ~.; :t o.s 
16. 1 ! o.5 ,,, I + •' ·-- • .:.> lb + c .. e l• - , . :;, 

17 <'\ -i- () C'. .-... - · ~ r.~t, 

17. l t ._,. 5 £ .... st 
l? •. l + · 6 - ·~ •\ f (.1.'.:f:, 
J.6. t; ~ t } · ' iC.Zv 

~>· ' ! 1.0 ft.ct v.11 •. ,. 4 
10. l ! ~ .J.i. 
TLO"' + ' • ..l - . • J. !'est 
9 . ;.) ! j . i '!?ru:-t 

9.~ ~ J .4 .~:;t. 

9 . ") :!: "' - ~~ ftl.Jt 
u . 7:± .) . ~ .......... 

...... ~.-,j,.J 

0. 2 ! '.:' .4 f :ct 
~--------_,..,,...._. 

1· ro n "1 is Zole o"·eiJ.. fur., , 111.:.ut~ n coim.vinG rn:tc 
~ 

R. is t f__,i; nc. ron co1mt1n:; :r'- · duo t,o · ... 110 .... noutro1· t .c: 

n id i, 
.,F 

to the de' cc or 
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F 

h~ 
;.> .,. 

(iu .. ) (il,. ) (" . ) 

...,._,.................-.. 

.o 3 
3 0 . 02;; 3 . 0 .02!) 3 h::.> 
6 o. 2:; ;;; 

6 o.{)64 .3 
O. O() 3 

b.5 0 .126 3 
6 0 .12 ... 
no. 4 

3 rl ' '){" '- • c;> ~ 

~ . s J.02S 1~ 
6 0 .025 1.· 

6 L· • 4 
4.5 4 n 4 

or c::r 
• t., tioc ---·------··-._...,...... . ...........,._.,_, ___ ------

JLl" 
.u...·1xi: ) 

c ; / ! J•l 
l .... .. ... 't r--; . 1.: 
r • "t t · .~ 

9. ::t .:i 
,... ... ~ 

. 1 - \ .. ~ 

• / .t . Ii 
ll• tt ' •1-' 
1( . ;_ ! J. + 

------.. -------~·~ --

• t _ • ...> 
1€ · l· t ::!.. 3 
lf . ' t l . 3 

.., r 
. ...... ·-· 
. , tl .3 

9 .. t . 3 
9. 'j :t1. 3 c. t..t.. J 

?. ! . 3 
+ ... - . 

·•"J t l . ' 
;fe!· t i . J 

- · ' I" t :.. . 209 
1. ,, 71.1 . 211 
o. ~1 !: ., . 200 

1. "~ t J. 20.:; 
l • .. (. t "" . • 20r.' 
l . lli1 ve208 
l . ! 'i t . • 209 

l .021 
1 • .1"\13 
2.008 

i . 020 
l eOl.O 
1.067 
l . 020 

i . 0,31.; 
l eOl· 
l . 115 
1.035 ------------..............-...... --.------------"'"""·--~--_........ 
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, t 1 utron c m1 

OU cylindric:.U ·h 11 in poo 

.1· r:ti.uu · 01' • 

.ti.tJ .... 
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48 

~ 

J. (in. ) (. ·ru. s) 
(in. ) (in. ) 

o •. 4 5 
3 0 .02!) .... 5 
~ .. ~ o. 25 4 , 
6 o.ot., h ~ 

.:i . ~ o.126 f' ;.> 

0.12' !) 
.40 6 0 

3 0 .02* 6 10 
4. !) 0 .025 6 10 
6 0 .02.J 6 10 

6 o.064 6 c..6~ 1: . 'j 
.004 6 2~;;: ± .., 

4.!f 0 .126 6 
0 . 126 6 

_ ...... _ ...... _ .......... ..,.......*'_ ---- ~-~· ---------·-,.._._-~ 

~h r ... io (i ),,/(. )6 10 o.o 72/0 .0078 r 2. 2, th , 

47 :t .,., 

co' tc 

~ = 7 . ._ 1- I 

)' 
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CyJ:ind1·iool 
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dioen'.:ll. 113 

3 ··' 6 

ono 
0 .02~ 
0 .02> 
·o.ot.J4 
0 .126 t. t' '+ • ;.> 

6 0. 126 . 
3 0 .02~ .i.; o. 25 
6 0 . 02_ 

6 o.cv-1 
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l •• 5 . J.26 

0 O. J26 

' t~ 
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1. 007 
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DJ.<~s::;cr.;,. ,!} • t; • ~!etd,ron ocfc,,., :,.,w.'"ln~ 
ln.bol~,~tor-,.r . Uiehlar~\, W<J.eh.:1.nr:;tor.r.. 
OJ><.:1~1.1:':.on H.W-320C6. .:h.1.no 9, 1951.t. 

f:t~OJ'.t the '.lr.:U.Jm uud air o:t a 
1Mfo:t'f.\ Atottlc l':r-OOuots 

r~ end neilt:t'ons. Dottft~:.$ 
h!C'.}im•t ~lt~lJ -196. Apl"il 291 1947 t 

o"'rr .. mtnA·M.onJ abat.1~acted i:n ~~1u:::lcar 
• l9h8. ) 

,3 . PJJ:>t:~tet, Ii. n. or ,,(H;rce arid ah.tMJO'til sh::leld 
Ct~O'J~~try on tho .scat m'b·s. l)<:rug.lM A:L;."'Crc.ft 
Con1:;.ruiy, Project !te.J1d Hc~>el!'t l.!UJ ... 2,36. F•.;;b:t"'ila:F.f 261 194~; 1> 
(O:t"i.Cilal not avdl.ahlc fbr w:.r:.;:d,i1£~~1,icm; ~hat:.t"aetod in !fuclccu.· 
Sc:t1i::nco Ab5tracrt.s . l: lt.311 . 1948. ) 

4,. ff:L1e, tjf.,;l~..Ud J . l·il:.l<.killi1 Hichrsd C,. G<:i.l7tUl""l'&y back ... 
occ\:-t.crin;; .. f.;ucleon.:tc~; ,. l2: 27-JO., l)prll., 19;)4. 

}>l~;soot, ll . s. and Co.1<;:in, s. 11·. 
ci1nna- r<J.411 . Journal of 

Se~rL 
Pb;irslcs. 

"1M e.hsorption of 
22i 350~357 . 1951. 

6. JI.loo ::lvm:i:1w"il. and ita t:U.lo;:.a. Pitt.obtU"{~, Po.., Alr:r:dnum COJ..""lpany 
of 111::.o:i."ica. J.9}4 7. 

7. c.issatcno, Sr~mel ru1d Edlu./1.d1 l:ilton c. 'i'he elemerrl.'6 o£ m1.cl ;m" 
:t·C,'.1(..Wl' ·~'i.COr"J• !\lew Y.ol'k;, n .• Van nootxand Oo:aqmnyl Inc . 19S2. 

B. r-ta:uoa1 Ge1·0.lc'J. J . do$0. x·atc 
12: 62 . rebrtla1"';;t.; 1951+. 

9. EJ..liot., J . o. t:J:ld crth:sx·~ . "~1lliir~y npoot.r.ata or neutrons trocJ. Po-
ac. Ph;:;utcr..1 .:ci.r.:b.:a1. 93: l.3J48 ... 1J49. 1?54. 
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asnoci ti.on nt Iot1n. !jta, c-! Oolio·;e, tr. fol' t~.o loan of cc:r'.:.o.i.n 

; :e co· ~·ces u.sed :i.J.1 thi .... 

lk.val 
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Thus, fol" t: 'r; ot .... c~: .. ~ the 

'ill·~o of :.1 ia 8 inc! s, a is o.625 inche:~ ;;,n i d l:rhich :..u equul to 2 
( TT ~) /l :~a o .JJ.91 =l.:uch Ah i or t!:ic c4cu:tnti on ::.. cyli.odr · c~l · 11 

aoo , C;t:. to h ~ 01 o, l, 2, .3, u • • • • , ••• l!!, 1$, 16 :U~~h o. ~UA ion 

(11) uw '\.S,;,d wi'L v~.1::.cc c'.' ·r ',;+'I 0 t. ~l"Ol1(;h l1 i.'lCh G a. . F.,c_uctio 1 

(12) ' \.l,$ u~ed 
..... :ralU\.ltl of from 9 :r.tirour,h (.. l. .... ,:..,i es. lll<ul .. 

t 1 O incl ms, ... ,ibst:l. 1.~.tion -~.n~i.A;) Equat:?.011 ( 11) ;o~-e JL ~ equal 0.392 

~.td, for l Cotta.l l inch. .fl- CCU~ Q, ;)39 . - ~ l -

·Jaltc OJ. .a.. u;.~ 'lrus otcminod ... o?I .... c.c? of' th· 17 ve.lu 

~'i~: n 2 at r/1· equal o.1875. 
1 

n · c upper cw."Vo o.:· 

Tli. r .... cto:;... i l!hich :u plott... _.n F:if;i.U'C ,;) YU$ 
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J.o;· ~ . e _ual ... 30 d Gl'C ,a v.1i.: f3 .. cqunl ~10 diJe:i.:" ·s, subcrLitutio:~ ~,.ve 
w ~ 

Tho t,L.oor.; ... ic: 1 "e~.u .s ,. :~ ~,_,, th~ totul n tt ro scat "i·ir..(, t« .. tio, 
J. 

l"O of 3 inchcc for 115 nnd the c,/'in ri ... ul '1cll w:lt.L 6 ;!.uches i·r,d: u , 

i. ·J64 'nch oholl t'dc. cso ~id 16 :·. ch.a... 01.".11t uas sclcctoo. v , 

L enr 2. 1'hia -£tJ. '"' is 0. 159 i:.1tcra<:icn..t"J . The bncb1 .... ro m _,l, (3 lo for 

this r.;co, , vl~:J' 13 •39 • V dr: ;t\;;.._s DJ. . t .. f O~Jt'..rd o.ngk t1 ,,. iO 6 .4 
" 

of the '· i;et, U.71.:i Un A J..6 l0.6 
0 

Tln "', 1\.0 for the Alclnd '-?li.<il: l 1 O. O!) .tmes 11. 76 en. plue: 0.95 

·ti:-.•. 3 lc . 60 Cl':'• i.1trl.c'i is lj . 6() e::i. : he dt'fl;.cct61• cnel.>.o ~ :for tltls 
u. 

Equc.t:on (24) • w.. 'l '" t·10 thcoreticnl v, ue .... o£ ;t, ) 
~ r 



www.manaraa.com

S7 

t , -.·atio. 1 or t 1..$ o... le cnlc ,1 ·tion, a 

· ~ lue <>f h inches for ·. e c lin· >:'·c 1 chell i;:l,i. 6 ··,ch r .u , 

v.o54 :i. c. 3 oil G lccL ·• ;.r. .o 

-0f l ,S .nc 

2.375 ..:.ncl. ,., lcn · • _ .ii · r thia ' ;:c if o 

tl:c an<:> oi' i >t11•.:.t e. res en· is 0 1f of ~ 

of '1 cti~.o .... r c,\ c c .• , o:- •• (.;! t>Ji,.:T 

i:m"• olloy V1.>S 

"3 
c lcul1 te i to 't-c 8.o;:~ ~. 1023 1"~ or e cl:t J.ng, 

7 . 93 .: 10'- • .i. us, e 
23 10 pluz 0. 95 t.i:l'l 0 a. ' 

3 2 .rt . 'ih dctec 

O- n is O.OS ·;..:;. 
0 

23 A..:.,.· 8 l"!i") 1023 X 0 ~u~ io .u~ X • 

, o: .... t:r: io -SB .o nd u • 

t.hin co t.r i"' 10 .6 de ,1 s . 

'!.'l di ':f' r 1t:L. . ..l ~roos cc .,io 

r , :t \.~ 
le ... of ... ca· ' l' vh~1 .. : ->OU 70 :-c s • Pless 

<.U'l Co.1 ·n 
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