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ObjeoUn. aDd Preparation tor Teet. 
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Dlte: JAN 1 1 lUlJ 

lID acoonSaDoe witb A'-OAr-l Projeot Autharlutioa A/tli/iBS ~hII 
'/ e __ at Itat1t-"opel&t.iClll~M", pupaid far iiW"bwduo ... • eleotro-

~ «" .'"C. (lV' :'ic !! w,rr"- • 
maptlo _UllreDClta.l\dllr1Dc Operattem c.uri.L 11» majar tub UDdertaJcla " " 

1'-

-~. "'\bv~_&!l.C!IIUr •• Itll~!'!.f~-=-__ ------------ ,- ," 
\:-" - -- ----------------- --

(1) ~lMard CODltarlzag equ1puJlt ~ot u.e bJ tM C!lPL aDIl athlr ap~1e. 

dlU'iI2C CAS1'LI ... de.lpd ud oOlllJtrllct"~ 1'he tollOlrlDC npart., _hioh 

de.Grille thi. equl~nt. 1ta operatl~ oaUbraUODt .. re prepu'ecl mel 
/ 

dl.tribute' to the partloipat1nc .,.tionl. 

a) ·Equ1~nt tor Eleotr~tl0 aa.uve_t. to be .... b.1 
I 

C lUlL dur inc CAS TL:r' • ,I 

b) "!fota on the Calibration IIlCl Operation ot the ClU'L Equ1)aOM 

to be \I,ed at Reaaoto nelcl St"lon. clurlllc OpnatiOil CA8n.~ .. •• ctate' ,.b. 8, 
t 

0) "T1:s1n,". a ,J:i.aorancha ,uCANtilll teralnolOQ' tu- reportiDl 

the t1l» ot arr1.,.1 ot pulle, at all .tat1o_. elated Feb. e. 1964. 

d) -Propoae4 SoMcNle tor lleoardillr: Peale l'1e14 SVellCth Value. 

flom atationa HSS. ,IIPM. &Del GBR durlll& OperaUoa CAS~. cl&ted ,eb. 9, liM. 

e) SU&P,ted lo~ aheetl aacl additional ..... rud& nre prepared 

u uedeel ill order to keep the .,...1011 •• ta1:1ca. 1Il.tol'lMll ot the oyonll 
/ 

pro~e .. /.to. 
;;: 

(a) J!-tbate. ot fielel ,tren~hI at re:aote Itatlone ·.ere ucle aIIIl 

cU,viblate4 to the partio1paUn~ ltati .. betv ... oh ne.ts 

(S) ~ ,ultable)"~io.e-ba'll. (sao IaI or le •• ) 
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BikiDi AwU., 1MUan..-te. ~~_~,.t ..... tOb 

1 ! •• 1'IdJae tM V. .mp. or till • .un .1~U pal.... 1-•. 

\ "1..;' -~ p'la1 •• ..,UtudM '0 4.14 .trnpJa -ral_'!~)-
(--

,) detandM 11M ,..lai:l.ahip ".... .INtr_ •• U. pill ... l1li4 
I 

~ "'.-01011. Ci .. d· 

4) . \~ d';'~ U. '"- of .. r1ftl. ot ~- 11 ___ .-\10 pal ••• 
I 

1Ihlala 1ft ___ .. tbe tI .. ot .. at.1. dltoD&,\l-:; 

(.) /alDe both. w-oaIl-'-l ... DM'I' ..... r .. ctriiac Iqu..-t, ."1II'e-
MIl" ........ at Gaa. u-i, f. L. lleul ..... Col ..... o. ". Iu'l'CIIf. 

.u .. _, ft. 1111.,.11'. Ya ...... "'bl~. D. C., .... nutord. UIIlft,..ltT • 

•• Palo AUo, C.Utlll'D1a tor .. ' ~ 
10 a.ter.s.e t ... true Uaap' of " ... ire .1 ....... 1141 ,..1 ... 

; 

.. r ... t.'9M .t .... tMi-. -h 
'S -
,~ r.late ... l1tucIH t. tiel' ......... .-1_" ._/.'.: '~ . .f~ '. 

~~ late __ ~t._ of pvla. arr1n! ,..lat .. ,. world .WJ ~ 

(5) }\ all 'M l00a~..,..Mdt"""...r; .. .u of tiel, .trnpbt 

..... 1T11l traa lClll'-tr.....,. 111' ...... '1111 Itdl ..... 418'" • ..,Mri,1 

.... to be __ '0 ... tat la dnwalaia& propap'i_ ... ...aU_ ... 1\aIe-

UCla of tlae" u. .... II' 
Cl~l ...... ...n • 

.......... ..... .... uliBi ......... equt ....... & ti ..... at 

a~ sao Ira 11'_ .,0\114 ... 0 ,. dlUra1- ,,~ -- ,111M aha,. lIet .. 

lIelnc alt:etoM -,wi.lll' bJ , .. • tlet- .t prOfAP"" .A. .Is-ton nn-

loal ......... III" _ , ... b. the .... rUoa1b" po1arl.l" .1 •• V....ptt.e 

pill .. , .... lute1l1. bl' .... ~ ...... t1l11_ 

I 
, I 
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uate 11M lipal IIIIl to 41atl'll1\ate It to ......... OA 

.. t dittered .,..., rata. &lid ..... Ulri1lb •• 

AcWltlcmal ..,.1 ....... ulecl to detel'll1D1 tbe t1IIIII of a.rrlftl ot the 

.1""_p"10 pallo. AllOt all op.n-il __ oa.rrlocl out; WlII1C .. laal 

wire alltenna IUIIl ... A.IIpa t:apo r"order. lA q .. "apt to rooord us:r pul ••• 

ooo,,=,r!JIC 1II111b .. odIda or lIOCIonU after .bn tt.. 

S..,t. reaard. O'ca 101lI0 aa4 IC<II an ,1ftll lA tb1. rlport. 'l_ 
Iese_ with .ub rieuro ,I.,.. tbI II" ot the .... t. the prapac.tlG1l 41.­

, .... 1D k11~hJ' •• the .... p rate ill vaoo/_ alOAI the x-e.xta. aDd the 

..... lt1Y1V 1D Tal.u/-ter/aa alOlll tM ,-.u.. TM plua u4 IWlU alp 

GO oaoh tip" 1IIIlioat. 11l1li po1artty or tllll .100trl0 yeotar, • II1aua .1,D 

rOproluta a 4C11nn1V4 .100trto ftCItar &lid .. plWl lip III upward 01». A 

,.......,1111er, wll10b 1''''1'''' tile pol ... 1V ot 'lcaal" wu u .. d to ...... 4 

tM lIIaftJoru .... lA "lpe. 2, '. '. l1li4 e. All or tllll tal tial balt-

0101 •• oUWft4 at tho 01 .... 111 .tatiollll 1\ur1D, CAB1'LIIuo 1I0pttTO, tbla 

tut .... alia obco"" 4ur1.q UPSlIO'l-lIIotHOLI. 

PiF. 1 11 a ROUBO afttana oaaalat18& at. "'GUIld ..... 1"11 •• a_ 

a pill •• ~t wei ron"tecl tra .. l_~_la l&7Wr hKCJa 01 about; ga ka. 

1'M p.u IIIpUtucl. ot tbe pul •• rooo.lTl4 aloac tllll ... tao. at tM .arth 

at aboUt 2Z 'Io111./_te1". u4 tbe peak ... UtuM ot tbit pul •• roool"" 

atter ron.attaD tl'ca tbe l_phore ... aboIdI 11 YOlt.""_r. BoDo •• toM 

laaoopblrl0 rott..t1C1111 oooL't1.lOD" t« tbll .ode 1a allod O. S. 

1'he pula_. wb10ll 1& t.n .... trca the 1_'..... 1. _It ,_otber 

ilia tbI crOUIIIl-- pul.o. t.ttoatlnC a 10 .. ot )d.p..treq_.,. 'DOI'.,. 
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The total att.aua_lca of the .1II'fue ..... crnr 3JO lea of ... _-. 

(,. - • z 10-11 -. 8IJCI •• 80) 11 wlWo S clb ot tM l.JtnIo.o il1aba •• 

att.Jalatica nlUl a' ft'oq\l"'~' up to appraxS-tolJ 1.0 lie. all. thU 

lll'l' .... cl1nuaa. re1a'1IlUMp. the tU14 .tr • .ph 20 lea tl"ca v0UD4 '.1'0 

-..alii be ot till orll.,. ot SIlO YQlt./_ur. 

~ ROUIO put... rlOorclo4 UIIue • naop lpaod of 10 118 •• 1-. u 

lholna SA I'lpro 2. Tho pre-uplift ...... uaod 1a rHcrd1q tid. pU'1l10ular 

pub •• thoHtore, tM tir.t halr-o,.10, whiob ..". ...... aD 1lpIIVd 0.01110-

ripre a .hon the run I. "no ot thl want'OIW 18 v .... r ,.tall 

ttw.a 81tMl' ot tho ,.-.oM1q til ..... 

A tniD of pllb .. rood_ frca R<IS 11 .~ 10 Fi;uro 4. n. 

tir&t pllbo, _lela onrlo ... the reoorcUai -aut.-.t;. i. about; I" UHO 

lone. TIle lUOCM4l1D& pilla... lD orellr ot vriftl ..... tlao tirl', 'Ncail, 

thiN. fourth. UId t1tth hop •• ___ 1Iada., allot wta1ola .. 1'0 renoatod 

rr~ .. lo..-phorl0 1., ... helcht of .. GIft If _. 

nC.e I 1. a pul.. tr_ 1001 0CIIP_able to tho ROICIO pu1.. 111 ftC-
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III l"ljplr. e it oaa be .... tbat tM ,.. apUtude or the V OUDd 

...... 1"'11. 11 aboo.at 11 ... olu/laete... azacI the t'oIrre.pGDdiDI nl_ tor the 

pull .... neot.ct f'raa ,he lo:aoepher. 1. I.~ Ii ... 01 ufoner. n. lODOII­

pher!o retbotioa eoeltlei.At tor tJab panlcYlar IIOde 18 about o. s. 

P1SU" 8 I'enl.l. the IIXhllt to which the oharact... ot the or 1,inal 

pul .... pre •• ,.,.... att.r loaoapher1o r.neetiOD. 1'or oOlllpU'l.OD with 

the ilfYeo pill •• , ... .tl~e 1. 

rIl. early 4eta11 llI~oc1ated with the atOl"..ic dctCCll..IOD 1. lhewn b. 

)'1&1-1". 1, wh1oh'llU recordecl tubS" nu.p Ip!)ecl or 12.8 tuea/_. 

A train ot pula •• cOIJIbtbl~ ot 10be Vound ...,. "uh. tollowed bJr 

6t~ .... a .. aneeteet 1\oaa the l«201)he ... 1 •• hcma la Pleura 8. 1"M lIlcliYid-

ualr1i'lectioDl are Ilot loa '''l1y dlltlst;Ulahed ... t~a 112 f1r;ure ". 

the. oorrelpGllCl1. ~ ,1'I •• Dtat.iCll. 

In P1~. 8 I....., rat. 01 1 uaM/C. UICl h1~h ,aln Jrl" u.ed to 

dilolOi. the ll1itlal portlone at thl pul ••• 

,. ••• ot nIO pul ... I, ,hon ia n9l .... 10 t.hrCNP l~ •• I'eadnct 

a" au.. "I, Stutori. Bar"". Boulder, and ~.hln~OIl. !he 1ensth 

.. _11 M the ..,lltud. 01 thl pul ••• are ret .... to the prapqat10D 

cU...... and tt. •• t ..... WI" uHCl at •• =:. .tat1~ to .. at •• ill l_attn!: 

t .. d'llrOd pull. _ the tlla rMorela • 

.\ ftl,. ot flal41 ....... IXP",," to be rMoriN a" eaoh atatta 

.... 1 .... sa acI'ItIIIM of ..... Ibn. the .. tIMt.. ot 

i 
I 

I 
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_ tlOil &1.1_ d1ar1JI& In .. e1a~lDc n.lIl .tna&'b .. dIn ... traa a 

mept_ • .,ea. PortUDatel1, aU elU'L Itatloal ._.,t <III NOCII'cIH 

the BRAVO pulle. VliDe the •• relu1t.. 1t .... 4etwalG*l that the t1l14 

strqt.b .. tt.1I\I&101_ '*y0D4 1000 lEa .,..1" .. tbt bYerl. Iquare root 

at the d1&tuce aft&l .. 8d41t1oaal p .. ~1oion 101 ... " t .... ate ot about 

Z or a db .par 1000 Jaa. 

t .. ROUIIO y1eld ".. •• tPat_ .... lbowD. to 'be 12 _&atml, aiDa 

the nlu.1 ot n.ld. .tr.DCth record" at Ila\ll trca ROUIO IIDLl laTa uul .. 

yiold at 1. JIloIcatoaa tOl' BRAVO. stAlle all the eyeate took plaoe .. 10 the 

... t1Jle relaU ... to IUIU'i.e. the propa,atlOD atteauatl_ wu em.icler_ 

to b. tM ._ rar all ~ta. 

lac TR= ~ lac T8 

III 

Ta = ROMIO yi.ld 

YI • BRAVO 11.1d 

... JQIIO peak rl11d .trea&th 

18 : _YO p.U: tl.1et .~ 

rhl mut.M CIQtu to peak YUill. or field. atr_1'h rMOI'Uci at ,be 

C!U'L .taUou 4urinc CASU, .hich l1l'i 1Ift1la'bll at the pr.l .. t t~, art! 

plotted acalft8t di.tlDee lD 'lcwre 11. The tir'1o lettor at the n ... at 

.ach ITMlt 1& plMa\! Mal' the .. ppropr1... ,..1_ tJt field Ivell&tb. the 

.. ttellllatl_ rate. betwMll .tatl" tar 'lie cutter_, neaU ... 1 appr~ 

1Dte1;, "be I", with the esoeptiCil at Barr-, Aluka. At th1a tiM it 

11 not laIGwD ._ tbe ya1lle' at flelel ltnD&th ... ~el at 0UIa an .. low 

I.' ther are. 
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III Pipe 1e i. ahoMa • _';"-tora r""ar,~_ 

el1atance ot 2200 \ca. !he del., tllM' betwea 1UCO .. a1ft pul ••• 'UC~.t 

"loat the .. Il1d1Tldual pul ••• were rcClected trCII aD iOAbaphorio l.yer 

height ot abeNt 91) m. 1'he _Ye-tOl'll cOllllat. ot part ot thI crcnmd ...... .,. 

pulae. tollc-.d by the ttrat, lecoM, third, fourth, UId t'Uth hop llI;y-.­

model. It ia ot illter .. t to not. tl'. h1eh treq1llZIC1 d.tail pr'lent .. 1: 

thb cliatUICe. Figure 10 11 .. pula. recard.d trca 10MBO .. 1: CUD. lAd 1t 

1a abOWll for cODpll'lloa with n,uu 16. A r .... IID.bl. btreprnatlO1l ot' 

F1"""e 10 1UJ1 .110 be ude .... um"' the ionoap .... r10 lqer Mi!ht or 90 b. 

Thil choice it ma1n1y baled UPoll til. rooogn1l .. bla t1lle ctel.., ot 84 uaeG 

which 11 the oalculetecl delay betwMD till tint aDd aecond hop 1q.1I&," 
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YIl1 ~ tor ROIf.t:O. 

III PituN lit, prelbWI&r7 t1ae. reparteci lIT eacla .taUoD tar the 

tlrlt ti.,. ..,.Dts are talNl.tecl. BettlJ' a!;J'e .. at "tweell tM nl,... ot 

tel (detonation t .... ) .. be achi.YecI an.r liON acourately ca!oulatlnc 

rp (propagatiOIl dala, U- tor the pula.) and r. (propacat1ClD delq t_ 
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TIle ~ 01 dw Nat"" B_. 01 S .......... _ .t Iarda ill tile Aet 01 Ca.p-. Jt-.. 
l. 1901 ... aJMDCled by Co ..... ia PubIie fAW 619. 1!1SO, ....... indudI the ............ .. 
loaialnallce ol dae •• tioaal " ...... ol_1 .... tbe ..-Wae eli __ .. ...... 

for -kiDs ____ eouilleat witlt "-a~ tbe ............... 01.,.,.. -a .. .. 
aad ~ or .... terialt; the c1e~ 01 _/lode ..... _~ lor ..... ........ 
dni.,.,.. .... alfOel_, ..... .., ___ to c-...... Ac-t- oa .... die .... ...... 
P"b'-'! i.geD_ alld ..... ~ of deYieee to·ft"f. epeeiaI ..... ol \be ~ ud tile 

deY.lcopaumt of .t .. dad pnetl-. ....... and epeeIhtionl. n. work iDehMIeI buie ad ."w 
uwMdt. d .... ..Jopmeac, "';-'-10 iMtnulMatatioa, w. ....... alaatioe, ralibntcW -" .... .... 
nrio ... _alta_.ad iadona.tioIlRrriNe. A. .a;' poniCIII of the ....... --. ia ....... IMII 
ror othef c.-.~, ApneieI. pardrIaIarIy • ne,.n-t of DefeDae .DeI the AtClalio E-sr 
CD.II...... The aeape ol .etiYitita ...... teII by the IInInc 01 "ma.- .ad __ ... 011 tile 
iMide of the .... t _III'. 
ItqIoru .Dd l'UWICllltio.a 

~ _ala of tba B_a'a -n: taka tile r.". of ..... anaaI ~ .... ~ M 

p.abliehed I'apen aad",*,," R .... _ 1-.1 to tbe .-me ..., 01 • partiClIIu JlI"Ijed 
01" prowr...... PtdtJialNol ...... appear eit_ ill the B_'a ___ of publicadMt otT III ... 
jo __ of pmldliouJ .nd aeir.M& -waiN. The B_ itadi .......... three .-tidy peri-
od ..... anilUll- r-. the «;0 .. __ 1 PriIltiDc 06Iee: '11M 10 ..... of a--. ..... ..-.. 
~ pa..- rpporthIf t.,.,haieal inYNtipUoaa, the Teebaieal N_ !hi .... wIrieIt ,.-ta 
._..., ..... pn'limiaary I'I!J'GI'fa l1li WIIft ill ".,.....: .... Ollie R .... Prapac." ~ 
wblrh 1"'1"- d.ta 1M delft'nlia_, die IIett Creque __ to _ for r.dio _-aalceu- ......... t 
tbe world. Then 1ft ..... fiY~ .ria 01 _paiodiuI }MIWkau..t ,... AppIW M • .a-a_ 
~ amdan. H.ndlloob. Ball .... Mamiala .... Suaec_ a ....... aDel ~ 
PulIIieatiDlta. 

Il\Iannatioll 011 the B_ft'. puhliratilllle .. _ be rt'Dllll ia NBS am... 460, ~ .... of 

the N._U D_II of S ......... (IUS) ad ht ~ (to.T5) .......... "- u. s..p.ta. 
Indent 01 ~ .. Goy __ t Priatilll ()jIft. JoquirieIt rqrardIaf the 11-" reporu .... 
puillieaciaM ......... be ~ to die 011* of Srimcifc PlaWIGa..... N ..... s-. of 
StaMwd .. W ....... zs. D.C. 
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