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a. Rimary mmpl.ing aircra”t:

I
(1)Flighttime capability(paragraph5)
[2)Altitudecapability(paragraph6)
(~)m flow wines tith turbineand - intakelocatednot

ie3E thantam feet from the crew’scompartienfio
(~)Speedabout 0.0 msch.
(~)Capableof carrying highperformancefilterdevices.
(6) Filteredair to c513wIs ~:mpcx-tmsnt.
(7) cm gasSam?lingequipnent.

b. s?#3Cid san@m.n~ aimraft : .

(1)Flighttine capability(;=agraah~).
(2)Altitudecapability(pzr:greph5].
(3)Spa ~ enginetype as neqdired.

.

(~) ~ a JUSUW sped aficr~t iS USM, the “shce-kx’;type
filterIS recommended.

(51H a higherspeed$3t-tms aircrafiis used {0.3)math, ~
a type of fIltereimilarto that used in 17X ia recoxzmcnckd.

(6]Filteredair to crawCsco~mrtment.

8. control %ircraft OperationalRel-timaents 7“..~’”~

a,
b.
c*

Of climbing
d.

LO hours.
e.
f*

::
i.

Threescientificpmwonncl.
i:“’.%+.

?os*tion in the imedirite vicinity of the cloud,.
initial true altitude35,090to &O,OCKlfeet with capability

to 45,000feot as requiredby cloudstructure.
Mediumspeedwith endurancecapab~ity of remainingaloftfcr

TWO 8 channelVHF syzkemc.
One HI?liaisonsot.
One low frquency homerwit~ &cut 2C0 mile r&gtig capaciiy.
C9ntinums positiming tc withinfivemiles.
Suitableback-upai”cr~ft,
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1. lntmductim

The col.1.eotionof samplesof alrborm _tiwe d*ris *m the cloud
res’~ti~ fma the ezploslonof s test weapon or nuoleardeviceis of the gre4-
eet valueto the uaaponedmmlopmnt program, Shea.-99 su~port critical :,#i:.A”
re<iwhmic=l measummentewhichprovidean abaolutide’armlnat%onof the yield ‘
c= 8norgyreleaseof the nspons is one of its mat iqxmtant charmteristics.

in orderto petit timely actionfor theirsupport,the following
rc.quf.rementsfor mannedairoraftto socom~llshclouds~15ng on CASTLE.are su.b-
miti?<* Ilmserequirammta are baeedlargelyupon XV’?clod samplingexperience
a!!s.results..They m supportedby thefact that the amountof radioactive
mterid collectedby a saiupM.ngaircraftis quantitativelyand directlypro-
pcrticml to the perforzaanceof the filterdevioeused, to the speedperformance
of ths aticraf’t,to the radiationexposureof the saqling pexaonnel,and to the
extmt of radioactivedecaywhichhas occurred aftos burst by the t~ sampling
b performed, The largestpossibleample for a fM biologicallyacceptable
ra<i:.tione.qmsurewXL1 be obtainedby use of the highestpssible performamcc
filicrtie-,-ice,and a M.@.!perfomanc6 aircraft whichsaaplesas long as pocsihle
aft~:buz-etas is consistentwith clod dispersalpheno~ -. As a resultof
I= L:? kwtia teat experience,it ia posaibleto statetb ssn@e aizcsmqti-ti

exposureeand &@.pme12tpei-
NH data and dovelopzentcf o?er-
rexquirernentssubmittedheroti..

a. Munber

Six primarys-pies are deaixedof each of the ok devicestested.
Cn% spee~ s+lo at highestpossiblealtitudeis desired,in addttionto the
prk..~ Sixg for at Xeastfourof tha SLY devices,

b, size

The size of each prlnary saqle ulll be satisfactorywhen each rc-
qreemts the amo’untof materialcollectedon amen to eight squarefeetof speckl
fiitcspaperby filterdeviceswhichhavo a performanceequivalentto the Flekcher
viq tip typa u2* on ZFY,when the sacplingpilotexposureon land- b 3..5
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.~gcaa, when an dxuraft uith a sped of ●t least0.8 math is used;andwhen
samplingis parfoxmedla- W two lxnzreaftershot tine.

c. CollectionTSme8
●

As mentionedIn xsgraph 1, the ammnt of radloaotivematerial
COlkCtSd fOr a f~~ DfiOt qap08Ure (3.5R *W) ka~ titi how nuch radio-
activedecayhaa taken place by the time sampllngis Perfoxmad. OppDSingdelay
in samollngIs the risk of failurewhich ~reaaes as cloud dime~al takesplaue
accordingto the affectsof the vartloalvelooit#grant and angular“shearof
the wind structureIn the ragionof the *M altltdee. Wr Nlka 5t on IVY
a S1OU rateof cloud diapamal dw to a favorableuiad structurepermittedsuc -

csaafulsamplingae late as six hoursat aboutL7,000feet trw altitude,while
fo: KingShot thst pofilonof the●main bodyof the ~o@ which lay between39,000
and L:,000 feet diaparsedan rapidlythat~>limg at -SO altit~as was in-
effectivethreehours ~ almt t-. Latara- had b b colleotadat
lower altitudesuhera the wilidatmoture did not dtsperoe the cloud so xapidly,

Alt!miighdisparsaleffectscan be estimatedti MO wind etruc~ predictedfor
shot tlms,a umd s~tum Which Is predlotedto be unfavorable maynot offera
very mwerf d, argument for a c-e ~ s~t mch~~es In orderto achievemaximum
sc-..:izf3iZcs$ope?ationelulanningfor GAS!!!LEcloudsumpl.lngshouldbe basedon ,,
activ:l.clofudpenetration ooducted ti threephaseswer the followingap’proxiate
tL-jctitervais:

let phase: H+ 2:00 to H+ 3:00How
2nd phass: H+ 3:00 to H+ ~zOO Liours
3xdphase: E+ 4:00to H+ 5:30 Hours

‘Lneestime8 are chosenon the basisof favorablo clouddispersal
&. rcdtitiofititensitiesas the minirwmtimesto .-eachan in-cloudradiatio~
CG.M:,IJW e@.valent to a totalexposureof 3.5R on land~. h the evextof
uri:-,=ra>icwind structure,the flx’stflightwill certainly collect the desired
s:.?:2=:the secondwill yobably do so, and if necessa-ythe thixdcan bi
fiw:,st.o’&.9r,.msei* lower,altitudeswherethe cloud por6i6to longer. On
the tastith~t the alxxmminLuumtimefor W thirdflightmay frequentlyIx ln-
sufficientunder operatlmcl conditions~ a longerflighttimewould be deslrakle.
SLCC;.clouddisxrsal.appearsto be less rqld at ~,000 feet or @eve, a higher

&ltitI& would &o be desirablefor thisCLlght,If thiswere poseibk, An
alte~.ztive b the aboveschedule.in the eventof an extremelyuniiavoretJhwind—. ——

would be to start to obtainall aam?lesat not laterthan two hours
tine and to sacrificea possiblekc~e ~ ample she.

CollectingAltitudes

‘l’& deG-eeto which a samle is representativeof the totalbomb
ciotrisis notiy foumlto dependon hou far below the main cloudmass it is
collccisd. Jo? this reason,it is desirableto collectsampleseitherin the
nxin cloud~=s or es closeto it as possible, For bombswith yieldsup b SG2
Kiloio?=~ arIipf3rhapsto 1000 kilotons,satisfactoryssJzpl* of the ~in cloui
miis cm be cchievedat altitudesup to about45}0MIfeet true (usa@l.ynot louer
th~. 3.5$O(N ioet exceptfor very small@WI) on testscoducted at the Lnixctck
ProvingGrol@ where tie mean kpo?ause heightis about~~,000 feet. For t!!c
higher:ie~~ of the really ‘supez’n devicesthe desirablesampl~ altitudeshould
be at laast55S000 feet to petit collectionof material IESre representative of
the Ix& ClotiIu9s●
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On CASTLEit is desiredthat tie six primarysa@.as be collectedat
an lnitSalaltitwie & IJ2,0UI Seat true, ad a fhal alt$tada of at leastk?,~
feettruewmw—~ mantSOnadSnpW’4JF@*. BBZ=Z=U

ehotaamplamm--~= tllUUDaltMalde-~th shown
ooneheivw to be tx@Lyrapraeentat$v@of Ma M debris,Wa ro$altsof some
of the Oritioalrad~ ~~~~@@l~”~ device
are less useful than othem?lse, Xt is$ Uierafores dss$nd to obta$na single
epecialsampleone-& -foW M@~MSIU-~_U~ km
llLainboc@of*cluudaa*sm aadtodnakw rqmmltati..anus d the ME=

altitudesamplesby ~~on w2W it. ma Special maple dlould be OCmeoted
at least 55,000feet trueat stoutB+4 hoursad shouldrequirea fM.@t time at
%:W3 feet of a5pro*teQ one+alf hour in t&3 ~ling ~ in orderto make
one or two cloud xntrationa. UalwsSamplaafmmm altitudea pmlm by this
comparison generally to be aa r9praeentativeaa b high a2tStudeaan,fle,it
would be desirable on %upeF ahote after CASTLEto aalleet as x d * pr-

sm.piesas psssibleat altitdus of 55,000feetor higher.As mrktiimedin
paragraph2C, the apparentlylowerrate of OM disparaalabuve~,OCK)feetwould
make suob a capabilitysam. the additionalpurposeaf maldngit possible to plan
to sample between b to 6 hoursafter shot the tiUI a greater probabilityof
Success

3.

and the
earqlcx

when unfavorable wind cormiitioneexistat Mar altitudes.

Operationalfiequl.remente

e. Aircraft

1. s&@.il&Uabrdt are re@red ti provide the6* @mary ~m.~lee
spec=%l-6am?ledescribedin paragraph2a. The airornftfor the six primry

sho~d have the flighttime capabilitiesin the vidnity of tlm cloud
stat6S in paragraph 2C and oorres,mrxiing altltudec&pabilitys&ed in paragrgph
2ci. h Ox+e.z”to minimizeexposuredur~ returnto base,theseairoxWt shouLd
use axialflow engimeswith turbineaIXI&ti intakelocatednot less thanten feet
-fmm Crew Compcrtxnent. Theyshouldhave a #peedperformanceof a?pnxixRate~vO,8
math znd be capableof c~= high performancefilterdevices. Thesedwice~
sho’ulibe equippedwith ra+roof val- and with a sa@e radiatlorxmeasuring
Instm-iimt to be read in the ooekp~t. Tneirlocatio~on the aircraft@ the c?e-
sign of the filterelamentshouldminimizecrew radiation and pezmit safe rezavxal
ef tic intensely radioactiveneterialsco13ectedand the transportatbnof t??~~c

1 I~tS7id9. ‘l’hedesignof thefilterelementshouldalSO be $ategrated w$th re-
~quiresdntsbead on laboratoryhandlingopemMone. AU air enteringthe crow
compxtient for heatSng,ventilating@ p~sur2aatti purposesshoti be filtered
to prsventthe entranceof radioactivealoudparticlee. &a Alems Sc%entiflc
Labarati~ also has a generqlre@.rament that the aanxpling Mremft be capable
~ c~ g= WMng equ@asnt. As a reataltof 8 a~ti~ ~et It ‘.:‘-,<.
Is expectedthat deu re~ing this p~ti wu ~lgefrom anoth~ agency.
It retuti, however, th greatest impor~ to this laboratory.

The special sample almraft shouldhave tie altitudea!x?flight
time charectirtiticein the cloudvicfity atattiin par~~h 2d. Its speed

and engine ty?s may be whatever is re ‘pired. For a mediuRepeedaircraft,it
is mq-gwsted t?i~t the mshoe-box’~type filterdevicedevelopedby Tracerlab~lnc.,
for AFX?-I bc adaptedfor us.. J-fe highere-peedJet.t- aircraftla used
(0.8~ch), it Is sugges~ thata filter deviceeid.larto tk ty>e used on NY
be developedwithinthe Aape of the wing tank usedon the aircraft. The air en%rti~
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The Pre8mce d scimMfic pxvgram personnelh. the cloudvictiity
the operationie eamntial to provideteohnicalguidanceand evaluation
radiationha- in t~nnsof oloudstructurefor the smpll.ngb-t.
basisof the observeddevelopmmt of cloud struoture,they loosteand
the oosition of motions of the CbUd most ljJs~ to contains~icant
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pilotpersonnelof ha8az@oueradiqtionintezmitieeuhieh tightexist. The pq=
perfo~e of theseinstrumentsSs oritioelto the euocessof the -sion In tMt
We_tionstioty&-~ azxltho~MOnal_e&- mieeionm
determlmd by theirSWldd.e ~. it Sa dasiralthat tie Alr TackGroup pr-
ovidethe moessary personnelaz@ dehumidifiedfieldfaoi12tiesfor the storage:
calibration,pre-flighttest and maintaanoefor thsae betxummts and the assooi-
ded electronicciX’oUitryh the ~t~
‘-

~. RmW&Aon&po Bum DodJlleter (Inte@m n)

withthoroughprdmght taha andaalibmtions the ‘Sntegron, m
developedfor NY by ML provedta be satSsfaotoryfor the operationalcontrol
Of exposure. TMa unit is electrically eelf-comtsinado IX F8M **t =e
used~ Ite positionchmld be ohangedta a looationnearertie pilot thanwas
luetion m.

g.

tantmuely by en

Suup1. -ttin Intensity M.* Wag ?U4kor Chdb6r)

The mdSation rate fromthe sauple uhioh ls ~ instalI-
iOMhEdW illth6ri@t HiKlgtSllk WfOUXdill~tC~id@

.*“.,.,*..

very *tiiO hmedtitainfonaat ion on the dfeotl~ss of a asmpling aircraft
duringit8 samplingmissien. ThisInstrumentrequires28 volt DCad US VOl~j
400 cycleAC poweri%na the aircraft se well as sultalitewiring betwesn the cock-
pit and wing txdc. *erience HI* tie electrical Y.ead6 and connectors supplied
in NY F81@aircraftindioates that W circuitry for W imst.mmetimust employ
waterand moistureproof cablesad connectors In otier to avoid serious functional
difficultiesarisingfrom the salt-xd.stum conditions typical of tropical -“ho
clLTst@6 . L& the IVY F84(?~sare used in CASTLEit Ss desiredthat all Wi.E@ d

connf3ctcr8 be repheed as requhd to aasure relM >Ieperformam.zeat Eniwetoke

~. CockpitRadiationIntensity Mete=

This rats n eta measures the cloud radiationintensityand ~guidee
the pilot ia the psrfomance of the penetration. It also controlsthe tot~
radiationexposureaxxidurationof saql~ by msaswing the baekgroud radtiticm
lnt6nsZtyacquiradby the drcraft as B resultof surfaceand anginacontam~t+lon.
As a result of lack of trcpicalizationand ruggednessthe IR%72 (Jasper)sugpliad
for uae on IVY provedt9 gener~v unsatisfactory.It $s suggaated,therefon:
that theJasperbe xwpkeed by a mom suitable instrument wMch $S IMXWrugged,
Is tropicalized,and otherwl.semests the specif$oationsestablishedforthe JaEper
beforeIVY.

,:.&,:
c.

.%:-,..“....{,..PilotRadiation Protection.- ,‘y;;

‘-“’Fiy‘3 ““’$;
E&perlenoe h XVY I.ndicatudthatpereoznelshieldingof mminal

lead equivalenceprovidesa significantradtitionprotectionevenfor genmarti-
atio~-from e pure ftiaiondevice. Althoughths personnelshialdlngequipment
providedby the Alr TaskGroupfor ZTYwaa effective,its oumbsreomsnature
appeeredto give rise to psychologicalcliffleult~ incidentto emergencyaxit
or bailoutfromthe aiscraft. It h suggerjted~therefore,thatthis equipment
be redesignedfor CASTLEto achieveulmqdicityad safetyand that it be used
particularlycm tests of devices in whichtuballoyis a majorconstituentd
fron whicha high flux of soft gammaradiationcan be expected, It shouldbe
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