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FuREwQlul

Aircraftsamplingof atomiccloudsbecameone of the great

r

flyingadventuresof all time. Scienttiicanalysesof clouddebris

requiredretrievalof thismaterialfrom everyfetiiblecontinental

and overseastest shot and representedin the fantasticactivitywere

not only the hs@6_$hTestSquadron(Sampling)but alsomany flyers,

scientists,and.supportgroups,bothmilitaryand civilian. In this
.-

respect,the subduedstyleof this histo~ otscums a multitudeof.

personalitieeand euqxrienceswhichif includedwouldhave ov6rdrawn

resourcesat hand and delayedthe publicationof the samplingstory
..,
—

indefinitely.It is intended,on the otherhand,that this volumewill

serve bothas a histo~ and a guide, There is includedcertain

instructionsin graphicdetail,generalproblemsare exanhed carefully,

such as scheduling,requlsitioningmaterial,and aircraft‘andpersonnel

under conditionsof radiation,so that newco~rs tightnot be totally

unfamiliar‘withsamplingas it was done in the past.

On 16 August1961,the 4926thTestSquadrun(Sampltig)transferred

from tie Air ForceSpecialhkaponsCenter,to becomea part of Air

WeatherSe~ce, MilitaryAir TransportSemnLce. Alongwiththe transfer

went many years of experienceand profitablerelationshipsamongthe
--

Centerand agenciesof the Departmentof lkf’ense.A p% of thatstow

is also broughtup-to-dateas a tributeto the peoplawho participated

in this invaluableservicetowarddevelopingthe nucleargenie.

Uti d LL*. ?’(-,;.nr
&

..

WARD ALAN MINGE
CenterHistorian

AFwlmo

—

swEH-2-003b

p .*



IN’HM)USTION

Undertakenat a timewhen atmospherictestingof nuclearweapons

or deviceshad been discontinuedfcr more than two years,thismonograph

W= to be’s recotiof nuclearcloudsampling. Friorto completionof

the compilationof documents, interviews,and the writingof the

narratives,the Russianshad startedatmospherictestingand the United

Stateshad resortedtowndergroundtesting. As thishistorywas concluded,
-.

DOMINICwas underwayand the samplingstorycontinued.

From the openingchaptersthe transitionis towarda ~~problem-
—..

solvingllattitude. The problem’-whichappearin the earlytestsare not

the problemsof latertests; ‘-”the solutionsto the problemsof the later

testsappearto have potentialfutureuse, thereforethey are discussed

in detail. Emphasishas been placed”oripresentingthe solutionsto

problemsuniqueto the samplingeffort. Nevertheless,the chronicling

of the cloudsamplingeffortcannotbe completelydivorcedfrom the entire

nucleartestingactivities.

Easically,the text containsinformationwhich all of thosedirectly

associatedwith nuclearcloudsamplingor with decontaminationof.aircraft

shouldhave knowledge. It is hopedthat a studysuch as’thiswill result

in an increasein the underknding of the need for nuclearcloud

sampling; tk-t-fiturn,will resultin an increasein the ~motivationlt
.

levelof thosecalledupon for participationin futuresampl+ngefforts.
-.

Exceptin such sectionsas are inherentlytechnicalin nature,a

concertedefforthas beenmade to reducetechnicaltermsand phraseology

ii swm-2-oo31J
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1

to

in

understandable

dtrectefforts

levels. ~ose readerswho may be requiredto engage

associatedwith the samplingof cloudswill gatian

understandingof the overall complexityof the samplingmissionand

will xwalize the importanceof theirspecflic~ks or missions.

Preparationof the chapterHARDTACKwas made extremelydifficul.t

becauseso many of the documentswere in use at JohnstonIslandby those

ImplenmtingQx2rationDOMINIC. It is regrettablethatthis work could

not have been

It couldthen

DOMINIC,with

completedand publishedsoonafterthe conclusionof HARDTACK.
..

have been used as a primaryreferencesourceM planning

due regard @ the technicalcontentsof’the referenced
—

speclalizeddocumentsavailablefrom the HistoricalDivldon files.

Fortunately,many of the documentsused in compilingthis specialstudy

were assembled~ a fomer memb& of the Air ForceSpeciallleaponscenter
,

historicalstaff,Mr. Wrren Greene. Had Mr. Greenenot securedthese

documnts when he did, mch of the storywouldhave been lost. Unless

designatedas being physicallylocatedel.ee~ere,all documentsreferred

to are in the filesof the Air ForceSpecialWe-apmsCenterHistorical

Division. They are availableto authorizedindividualswishingto study

theircontents3 it is possiblethat copiesmay be loanedwhen requested

through -propr procedures.-—

The informalityand approveddirect-communicationxuleswhichwere

in effectduringthe earliernucleartestsenhancesthe-valueand

interestof the documentalion used. The correspondents,protagonists

and antagcdsts, in the rare disagreementswhich arose~ reg-ardlessof the

symbolsof iankworn on shouldersor the scientificstatusheld,were

iii SWEH-2@34
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all human beings. It is doubtful“thata seriousstudentcouldperuse

thosecommunicationswithoutbecominginfectedwith some degreeof hero

worshipas concernedmany of the principalswho en~agedin the awesome

taskof nucleartesting.

It is regrettedthat insufficientcreditis givento the pilots

who gatheredthe nucleardebris. Nor do the primaryor secondarysources

givesufficient‘informationconcerningthoserare individuals.The

scientistsfrom ll’L’heHlllft(LosAlamosScientificLaboratory)who gave

me such valuableassistancein compilingthis work,emphatically
.. .. .

expressedtheiropinionsof-thehi.~ and unusualcalibersof the sampling

pilots. FranLos Alamos,I am pa@icularly gratefulto Pa~”Outhals

and PhilipMoorewho

assistancewas given

.—

readthe manuscriptwith a

by ColonelPaul H; FacUer

criticalejre.

who has

hand in samplingfrom the early daysand CaptainGordon

histotianfor the &926thTest Squadron(Sampling);many

staff of the Air ForceSpecial~ieaponsCenterTechnical

had a

Valuable

guiding

E. stdcup,

membersof the

Library,~d bY

%rardAlan Minge,Air ForceSpscialWeaponsCenterHistorian.Mr. Minge

was particularlyhelpfuland patientin the guidancenecessaryfor

convertingjournalistichabitsof writingintohistoricalform.

f~fl~~ g

LELANDB. TA~ =
MasterSergeant,=AF
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CHRONOLOGY

6 August

9 Au@t

-- July

APil-May

January-
February

Ottober-
November

1 April

Apfil-June

1 July

1945 Firstnucleardeviceexplodedat Trinity,
New Mexico,introducedthe atomicweaponera.

191.15 Atomicbomb droppedon Hiroshima,Japan.

191J5 Atomicbombdroppedon Na@saki, Japan.

1944- OperationCROSSROAL6conductedat Bikini
Atollin Pacific.

1948 “: OperationSAllDSTCNEconductedat Eniwetok
Atoll in Pacific...

1951 -OperationRANGERconductedat Nevada
-ProtingGrounds.

19s Opera&lonEJSTER/JANGLEconductedat
NevadaProvingGrounds.

1952 S~cial WeaponsCommand,redesignated
Air ForceSpecialWeaponsCenter,became
part of the Air Researchand Development
Command.

19S2 OperationTUMBLER/SNAPPERconductedat
Nevada Protig Grounds.

19S2 IndianSpringsAir ForceBase transferred
from Air TrainingCommandto Special
WeaponsCenter.

..November 19S2

MarchAune 1953
--

March-May 1954

u May 1954

OperationIVY conductedat EniwetokAtoll
in Pacific.

OperationUPSHOT/KNOl!HOLEconductedat
Ne=da ProvingGrounds.

OperationCASTLEconductedat Eniwetokand
BikiniAtollsin Pacific. ...

Air Researchand DevelopmentCommanddirected
the SpecialWeaponsCenterto undertakeair-

●

to-airnuclearwarheadrocketdevelopment.

\
viii %H-2-0034
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Febru~-
May

May-July

21 May

1 September

27 November

-dkcember

1 January

1955

1956

1954 ,_

19%

1956

1957

.- ..-
.—.

—
. .

OperationTMPCY’l!conductedat lVe~a
Test Site.

OperationREDWINGconductedat Eniwetok
and BikiniAtone in Pacific. ..

CHEROKEEShot, fi=t Americanairdropof
a megitonweapon,performedover Charlie
Island,R&hi Atoll.

Actiwitionof the h9@th Test ~OUp
(Nuclear). .. .

Joint Task Force SEVEV publtshedplanning
schedulefor O~ration HARDTACK.

S@cial Weapons Center”teg3nplanningfor
ultrahigh altitudeshot ofthe HARDTACK
tities.

..“...
Air DefenseCommandbeganl~ted emergency

,W’v
ket capability.

29 Aptil 1%7 ‘r Preltikary ?bookmessageeconstituting
authorityfor +? Forcecommandstq begig
initialplanningfor OperationHARDTACK”

# Issued& Air Force headquarter=. ..,.

May-October 1957 “Operation,PLUMEM)Bconductedat.the
Nevada Test Site. .

.>-.
19 July 1957 JCfiNShot ftied at t?je-NevadaTest Site;

fimt live firingof an
m

air-todlr
nuclearwarhead. --’T~~ .

1 October 1957 Headquarters,Task ~oup 7.4 (Provisional),
for OperationHARDTACKdesignatedand
or~nized at Kirtland. Th~ action——
providedfor two majorsubtilnate units;
Test AircraftUnit. Providonal. at

.

Hrtl.and,and the ~est Bas*-Uni;,Provisional,
at Eniwetok.

SWIIE?-2-003h
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6 January

28 April

30 October

31 October

24 September

7 mnuary

8 July

22 August

10 October

16 August

1958 OperationPlan 1-58 for HARDTACKrrovided
Task Group7.4 elementsa firm basisfor
detailedplanningactivities.

19S8 YUCOAShot,launchedby balloon,tiitiated
OperationHARDTACKserieswhen it fired
approximately60 milesnortheastof
Eniwetoke ,

1956- TTTANIAShot, safetyexperimentfiredfrom
a 2%-foot tower. Thiswas the lastshot

. . of OperationHARDTACK,PhaseII.

1958 - Presidentl?isenhower~snucleartest
~~moratoriumto becomeeffectivefor cne
year.

1959 SUNDAYFUNCH, continuingworld-wide
sampling. ..

.-
1960 m BALL.

.-
1960 KYWIA~, Jackass~ats, Nevada.””

1960 MUSIC MAN.

1%0 KIK14 mFmi

1961 4926thTest Squadrca(Sampling)
transferredto MilitaryAir Transport
Serviceand redesi~ated1211thTest
Squadron(Sampling).

-—

x

(.

●

.
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( CHAPTERI

TEST5PRECEDINGMANNEDSAMPLING

L

Per~apethe biggestthing to come out of theSecondWorldWar

was the developmentof nuclearenergy. The intensiveprogramwhich

resultedin making this energyavailablewas climaxed@ the detonation

of the worldIsfirst atomicexplosionnearAlamogordo,New Mexico,in

July 19~50 Comparedwith later programs,the Alamogordotest was a
..

very primitiveaffilr. Althoughthe clad itselfwas a factorin

planningthe tedt and severalB-29 bomberaircrafiwere airborne,on
....

this firsttest no sampleswer~ takenfrom the atomiccloud. Crater
-....

1sampleswere taken instead. ...—
..

operation TRINITY

By mid-19~Sthe ManhattanPro$ectscienttits,workingat Los

AlamoeScientificLaboratory,developedIITTEEBOY and FAT MAN. me

latterwas chosenfor the TRINITYtest.2 Duringthe dramaticpreparations

for the exploslcn,the MknhattanProjectpeoplehad theirtheoriespretty

3well workd cut Mt therewere a number of are+ where specuhtion on

the possibleresultsof the TRXNZTYwere made. S&M of the scientists

consideredthe possibilityof settingoff a chainresetion with the

bombwhich couldnot be controlled. What if the chain reactiondid

not stop wiflrthe materialh the bomb,but centinuedon throughthe

surroundingatmosphere?
4 At the same t-, the expcted CIOUdfrom

the TRZNITYshotwas the subjectof some attention. ProfessorJ. O.

Hirschfielder,of

made on the smoke

the Laboratory,wrote: Ncalculationswhich 1 ham

columnwould indicatethat the radiusof our smoke

SWEH-2-0034
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columnwould be of the orderof 500 to 100 metersthereforewe wouldnot

5
expectto-poisonan area of more than a few swam kilometers.” Professor

Hirschflelderalso propouedthat FAT MAN be firedduringweatherconditions

nco~ucim to thunderstorms,M whichwouldreduce

from the MsmokecOlUmGn6

Possibledange= from the radioactivecloud
.-

the radioactivefallout

followingthe shotwere

unknown. ‘lherefore, precautionswere takento protectthe unsuspecting

populationnear the test site. On Sundayevening,15 July 19~5,a con~oY.—-

of Army trucks

oarrizozo,New

was In contact

.—.
parkedalonga road just

Xexico,northeas%%f the. .-
with the test operatims

driftedoverthe littletown, the tmcl$

outsidethe smalltown of

test site. The convoycommander

by radioand, if the nuclearcloud

convoywas to enterCarrlzozoand

e=ate the citizens.’ Just beforedayll@t m Mondsys16 JUIY 19458

the firstatcmlcbomb detcuatedwith an energyreleaseof approximately

23.8 kilotons.8 TWO *IIIWI medium

the craterfollowingdetonationand

been modifiedfor sampling;a scoop

ti, with Army crewsapproached

measuredthe radiation. They had

operatedfrom the interiorof the tank

and the interiorswere llned

one of thesessmpllngtanks~

the scoopsand~MMned dirt

with lead. ProfessorEnricoFermiwas in

supetiing the operation. Crewslowered

for laboratoryanalysis. ‘l%isconstituted

9
samplingmissionfor OperationTRINITX. IM the scienttiw were well

satisfiedwith the TRINITYtest. The bomb “. . .Waaaspowerful as any

had daredhope and it was a practicalweapon.N10

2 swEH-2-oo3&
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DuringHiroshimaand @gasaki, no attemptwas
-.

made to collectsamplee

of ~ type. Thesewere the onlynucleardetonationsmade by the United

Stategwhich did not have spreesamplestaken. ‘My were followd m

July 19h6, & OperationCR06S-, the firstof many elaboratelyplanned

and conducted-tes$g on the new energy. DuringCR03SROAES,the debrl.s

11
from an at@c cloudwas sampledby aircraftfor the fMt tti..-

The grsater&ti.-afthe OperationCROSSROADSprograminvolvedthe

United States Navy. From targetarrangementto supportunits,the

operatia was almosten–t—tiel~Navywith naval personnelfilling90 per cent

of the posts.
u

on 29 Decephar19b5,the JointUefs of Staffap~~ted

ViceAdmirall?illAamH. P. Elandy,an ordnancespecialist,to commsnd

Task Fone me, the organizationwhichwould conductthe tests. ~sident

TYUM+ on 10 January19b!5,approvedthe wpo~t=t and~ the EM* daYs

13
the Task Forcewas activated.

fir operationsfor CRCSSROAISwas caumandedby Xajor OeneralW. E.

Kepner,AZIUyM Forces. OeneralKepnerhad tide experiencein atition

u
commandsand was familiarwith buth Army and Navy air actitities.

AdmiralBlandyorpuked a numkerof task groupsfor specificfunctions$

a practicetiichwas continuedthroughnucleartest programsincluding

15
the overs~ testsconductedten years laterin 1~6.

Under the Task Force,the ArmyAir ForcesestablishedTask Group
...-..

1.5, cormnandedby BtigadierOeneralR. M. Ramey. Generaltiy ISTask

Groupwas responsiblefor all ~ Air ForceactivitiesduringOperation.—

3 swEH-2-oo3h
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CRCSSM and the 58thWing of the FourthAir Forcewas desi~ated

(“

Headquarters,Task Group1.5 (Provisional).
16

From this organization

came the stafffor the test group. The S09thCompositeGroupand

RoswellArmy Air Fieldtransferredto the FourthAir Forcefrom the

Second. It had droppedtie two at~ic bomb on Jaw d~~gworld w=

Ir. The 58th~ng thentransferredfromMarchField,California,to

Roswell. ‘Iberean intensivetrainingprogram-s i~tituted. Mch unit
.

concentratedcm its specialmission,with the highestprioritybeing given

to the bombingaircraftunit, the 393rdWm**ent swadron. Bombing.

rangesnear Albuquerqueand Al=gordo were used heavilymd Clo- Amy

Air Fieldas a satellitetrainf~gfieldfor Task Groupl.5 (Provisional)

where the world~sfirstatomicclwd aamplingwas in preparationwith

17
drone aircraft. .

SamplingCRC13SROAES

OperationCRC6SROAD6saw the beginningof Air Forceatomiccloud

samplingwith dronesbecauseof the unlmowndangers. ManhattanPro$ect

samplingrequirementsincludedtiny portionsof the.debriscontained

in the atomiccloudtiichrepresentedwhat,wasactuallycontainedin the

clQud. One of the biggestworriesfor the scientistsat that time was

t~t fractimatla wouldtah

changu in the dlstribtion of

givefalse impressionof Wat

place. Fractionationwas the.pm ical

debrisparticlescollectedan~ could

the cloudcontained. ‘With”no

exprienoe to fall back on$n WilliamRubinson,a ha Alamosscientist~

mote, RU1 that one can do is to collectas many differentsamplesti as

many placesand as many ways as POSSible~ and detisewhat me=~ he can

4

I
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.

‘% ‘‘) “Uuw



(

.-w...

r

I

of testingwhetherfractionationh~ occurred. A silentprayeris then

made that no fractionationwill occur.n Fractionationoccurring

naturallywithinthe cloudand that causedby the characteristicsof

the samplingdeviceemployed,constitutedtwo typesof fractiaation.

Mannedsamplingwas at some disadvantagem the firsttype because of

the necessarilylater penetrations.

One methodof testingfor fractionalion,Rubinsonadde$was with

samplescollectedby radio-operateddroneboats. Soon afterthe CROSSROADS
-.—

detonatIons,droneboatswouldmove in to collectwatersamples. Mter a

perlcdof the, otherdronekats would go intothe targetareato collect

more samples. If the latersamplesmatchedthe earlierones,Mr. Rubinson

reported,n. ● ●

between the time

.

thenwe couldbe sure thatno fractimationhad occurred

of the shot and time the firstsampleswere collected’.*

Underthe circumstances,Rubimcn wishedfor as msny cloudsamplesaa

couldbe taken. For the airtit, he askedthat cloudsamplesbe taken

from ei& differentaltitudeswith onlyfour altitudesduringthe water

18
detonation.

TaskUnit l.~.~. The Instrumentationand Test RequirementUnit,—— .

Task Unit 1.5.3,was chargedwith takingsamplesfrom the atomicclouds

duringOperationCROSSROADS. The unit organizedat Clo- Amy Alr Field,

..

*
Resultsof the water sampletestsindicatedthat some
had taken place.

fractionation

5 SWEH-2-oo311

Afwt,lw



I

(

New Metico,

sectionsof

on 1 Febmary 1946,and consistedof peoplefrom technical

the Air MaterielCommnd, at Wright-PattersonAir me, who had

been engagedh de=lopent of drone operations.Therewere also a n~ber

19
of experiencedB-17 bombercrewsin the unit. In this context,the Arnw

Air ForcesDroneUnit had four B-17 droneaircraft,four B-17 dronecontrol

aircraft,and ono >1-?master droneaircraft. Theywere equippedwith air
.

filtersand air collectionbags for gatheringdebris.
20 Box-likefilter

holderswere manted “~ the top and bottomof the droneaircraftfuselage.

Into these fittedtwo thiclmessesof filter paperwhichadmitted90 cubic

feet of air thrcmghthem. .Each”-dronehad a largerrobberbag which could

capture90 cubicfeet of air. =se bags were openedfor thirtyseconds

while the dronepassedthroughtie cloud$then closed. m additionsthe

engineair intakefilterscn the drams

testedfor radioactivedebris,although

radioactivity.21Thedronesalso carried

the atomiccloudat closer~ge*
22

were removedaftera flightand

thismethodproducedvery little

caswae to recordthe growthof

Air MaterielCommandtechnicia~ ~g= ~ ~t.ensi~ tra~~g Progr=

at ClotisArmy AirFleldto enableB-17 bombercrews-b handledroneaircraft.

SpecialcoursesIn the use of radio-controlledequipnen4were instituted

and preparatia for an activityneverbeforeattempted. llroneairc=ft

had been operi~ beforeby remotecontrolsbut duringthe dronetraining

program,safetypilotswere aboardto preventloss of thesespecially

23
modifiedaircraft. The Task Unit 1.5.3accomplishedits ftit-tra~ing

missionon 11.Felx’uary1946,and by 15 Februa~ 1946,the firstB-17

pilotsbegantrainingin radio-controllingof dronesfrom the ground

B.

.
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and frcauotherB-17 aircraftin fli@. The flighttrainingstressed

long-rangenavigation,cruise-control,radio-controlledlandlngsand

takeoffs,and bothhim and low altitudemtssionsin orderto achievu
._..

coordinationbetweenthe controlaircraftand the drones. Much time

was devotedto groundapproachesand to developingstandardoperating

proceduresfor all”phasesof drone controland operations.s~een

B-17crewscompleted_drone flyingtrainingduringwhichthey accuIuu-
. .

latedsome 138 hours ~ flylngand 90 hoursof groundtraining.
211

Late in April 19464_-*eArmy Air Forcesbeganmetingto the Pacific

for the operationalphaseof CROSSROADS. The echelonof-TaskUnit 1.5.3

left Olovis~ Airlleldfr’= 19 to 23 April1946,and flewto Hamilton

Field,California,to HickamField,Hawaii,to JohnstonIslandand to

Eniwetok. ~ water echelonarrivedti the is~ds ati the ~c~

and all personnelof the unit were In placeby 6 May 19&6. Headqu+ars

for Task Group1.5 was on ICwajaldn,while tk drone~it~ along~th

part of the air-sea-rescueservice,was at Eniwetok.
25

Dronefl.l@ trafiingimmediatelyresumd in-thePacificarea with

ei~t practicemissionsflown between14 May and 2~ June19L6. Six of

these practicemissionswere dress rehearsalsfor all air unitsof the

Task GrOUp;one
-—-

dreSSreh~al

Altogether,the

missionwas for the droneaircraftalcme;and one was a

which cancelledafter the droneswere alrbadyon station.

droneaircraftunit flew some 61o hours.of practicebefore

the firstshot of the series.
.

7
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wa8

the

the

At first,the main problemencounteredduringthe training

coordinationbetweenthe groundcontrollers,who landedand

period

launched

aircraftfrom c~trol jeeps,and the airbornecontrollerswho flew

drone8frdm otherB-17controlairplanes. Duringthe traintigon

Eniwetokthe grounddroneopsratdrscontrolled12~ takeoff8and made

lhO landings with the-&17 drones. The airbornecontrollerstotaled
26

89 flightsduringthq:+imeperiod. Duringall thesepracticemi8sions

a 8afetypilotsat in the droneaircraft. On one occasionthe safety

pilotpreventedthe droneEU? fmm crashingon takeoff. On another—

occasicmthe dronewent into a z!teepclfib just.afterclea~g the runway..-.—,.
and the safetypilotstraightefiedf% aut beforethe airbornecontroller

in a controlB-17,took over the flightof the drone. On another

occasiona corrodedantennasnappedon-adrone$Whichwould have been

lost had the safetypilotnot been aboanito land the aircraft. As these

malfunctions occurred,the droneunit techniciansand mechanic8corrected

27
the troubleand experiencedwhat to watch for h otherdrones.

that

Samplin~AIILEShot. On the la8t day of—.

the firstatomicbomb of the serieswas

June 2946,word circulated

to be droppedthe next

morning. Duringthe nigh~crewsswarmedoverthe drcneaircraft,making

final adju8tmerM; At abcut 0130 on the morningof 1 July 15%6,the

first of some 85

En~wetok,ground

off on schedule.

and climbedthem

AfwuHo

aircrafttook off

controlpilotsin

The four control

to theirassigned

to participatein the test.,On

radio jeepssent the four B-17drones

B-17 aircrafttook overthe dr~es

altitudes~where,they begana

(
!.

.



PRIVACYACTMATERIALREFkYvHl
I

(
programed patternwhileuaitingfor the B-29aircrdt to drop the bomb.

A fifthB-17 bomhr, the maetercmtrol aircraft,also circledwith the
28

othersover EikiniUgoon.

‘ A commandaircraft,with and aboard,

circledowerthe test axwa m the lookoutfor any laet minutechanges

to the air patternwhilethe B-29,arri-g with the bombjreported

29
bde auq -d ●t ap~~~ _ ~ exp~ed o=r * *r-t fiet~

At thle point,the ~“mtrolaircraft,MARMUDB ‘I’W),turnedita B-17 drone,

FUX, toward the rising..c-d at - ~t~tude of zh~. feet~ AS We drone
...

neared,the ●t-c cloudOM@ALADE TW releaeedit ca automaticpilotand

droneR)X enteredthe cl-about eightminuteeafter exploeion.MAMAUDE

TWO speededup, cirohg aroundtie cloudcarefhlly,and when FIX drone

(’l caam mt the otherside,againtook coauuandand ti~ the trip backto

IhMretok.

I At 0920 WRGS droneenteredthe cloud at 30s000feet alt%tide.

The catrol B-17 wae heavilyloadedwith fueland, when it had circled

tho clcud,~ dronehad alreadycaae out and wee headedaway. The

masterdrom controlaircxaf’tthen took controlof OEORGEuntil the

controlaircraftcau~t up. At 0921 HOU droneenteredthe cloudfollowed

~ Mv!! droneat 0922. %th WO~ nc~ered ~ thefic~trol a~r~~

‘fhe‘fii B-1? drones=re fl- ~ck *

the dronecontroller in jeepeat the end of

landedand taxiedto the radiologicalsafety

Eniwetokand turnedoverto

the Xunwa$r.All fourdrcnes

area. Radiologleteand

projectpereonnelremovedthe alr bage and

aboarda transportaircraft,and flew them

9

fuselagefiltem, loadedthem

to Kwajaleinfor laboratory

Sl@i-2-003&
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tests● The cZORGEand FOX drones,firsttwo throughthe cloud,were

especially‘hot.=—.

The ABIZ testsamplingtision pro=d to be a success. For tie first

time sampleswere takenfrom ~ atoticbombclmdc ti~o,for the first

tire,four-motomd droneaircrafthad beenflownwithouta safetypilot
,.

aboard.

.

interveningtime,the droxiealrc~ unit kept busyfor an additional

requirement,performing~c~s- Prec~ion fling. ToP test off‘Ctik—....

decidedthat two of the B-17drones,FOX and GEORGE,wouldbe directly

over the

position

Eniwetok

EAKERdetonation. 1%~ calledfor extremelyaccu=te fl~g to

the aircraftand the unit flew dailymissionsoverBikinior

pqaring for the mission. A radiobeaconon the targetship (
30

aidedthe drone ccntrollen in positi~ing.

on the morningof 25 July1946, jeepradioequlpnentlaunchedthese
1-

two drones

to an area

for making

dronesIWX

ship. Me

whichwere taken over by

west of the tar@ ship,

theti run on the target.

and (EORGEunderwenttwo

theirdronecontrolaircraftand flown

with BoroIslandas the referencepoint

Whilewaitingfor the shotto go off,

practicepassesacz%ssthe target

radio beaconon the targetwas of greataid in placingthe

aircraft.3’ ‘--

SecondsbeforeBAKERShot, dronesFVX and GEORGEstarted-theirlive
.

mns over the targetship. FOX droneflew at 6,OOOfeet altitudeand

GEORGEdronewas at 16,000feet. On board GEORGEwas a teletisi~

10 SWEH-2-003b



I

camera,airedat the targetship,whichtransmittedto the test control

32 Timingwas justrl.@t. When the bombship recorchg the pictures.

explodedh the watersFOX dronewas almostdirectlyoverhead. Five

secondslater,the shockwave causedFOX droneto gatiabout60 feet

altitude,the

tail gunnerls

over the tail

bomb doorswarped,all inspectionplatesblewoff, the

escapehatchblew insidethe aircraft,the canms covering

wheelwell split,and standardaircraftcushionsinsidethe

aircraftbmsted. Drone controlwas maintainedthrou@mut, however.Ten

secondsafter the blaststhe shockwave struckG30R~, 16,000feet over

the target. GEORGEgained30d feet from

tisitd.edamage. Bothaircra$%-responded

on Enlwetok.33

DroneHC%ipassedthrou~ the ataaic

the shockwave,but sustainedno

to directionsand landedsafely

cloudat 7,000feet on a

samplingrun five minutesand eightsecondsfollowingdetonaticm.At

seven and one-halfminutesafterthe detonation,droneLOVEwent through

the centerof the cloudat 11,000feet. Returningto Enlwetok,drom

LQVE got away from Its controlaircraftand,aftera callfor help, the

masterecmtrclaircraftregatiedcontrol.34 Threeof the B-17 drones

landedat Enlwetokwithoutticident,but droneHM lost its brakeson

landing,wnt off the end of the runway,and sustainedsom damage.35

Uhen I!kidiattanPro$ectscientistslaterremovedthe samplesfrom

dronesHa and LOVE,they discoveredthat the HOW samplewas too weak.

Only the LOVE sampleand one Navy dronesamplewere of any value.36

TaskUnit ~.~.~ Navy Drones. A——

samplesfrom the atomiccloudsduring

Navy droneunit also collected

OperationCrossroads. Organized

11 SWEH-2-003!J
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at the NavalAir Station,AtlanticCity,New Jersey,on 26 Janu~ 19b6,

it had 30 drme F6F-~ and 26 dronecontrolF6F5s. On 7 March 19&6,

the unit boardedthe aircraftcarrier,Shangri-La,at Norfolk,Virginia,

and arri~d at San Diego,California,on 1 April19~, for trainingat

BrownField,NavalAuAliary Air Station,ChulaVista,California.37

When the Shangrl-La sailedfrom San Diego,theNavy DroneUnit had four

F6F dronesmodlfledto collectsamples. In the MarshallIsWds, the

droneaircraftlandedon Roi Island,base of operations.Whilewaiting

for ABLE,the Navy dronesaccomplished139 takeoffsfrom the decksof the.-—

Shangri-La,with 110 catapultIafichin@. Theunit also accomplished87—.

drcaelsndtigson the carrierde%k.38

On shot day, the Navy DroneUnit had its airplanesin the alr on

station. A few minutesbeforedetonation,one of the four F6F drones

suddenlywent

intothe sea.

safelyto Roi

samples●

cut of control,divedaway from Its mothership,and crashed

The otherthreedroneswent throu@ the cloudand ntuxned

Islandwhere the ManhattanProjectpersonnelremovedthe

For EAKERShot, the dronescamied canmas. In the 2b days Mmeen

shots,the Shangri-Lalauncheddronesh93 times. Only one accidentmarred

the l?avy~stralnlngprogram. Duringa routinetrainingflightfrom Roi

Islandon 9 Ju-&,-a Navy dronewith a safety

at very low altitudeand dived Into the sea.

were lost. Otheruise,BAKER operationswent

dronespassedthrou@ the cloud,then landed

u

AFwulta

(
?,

.

1.

pilotaboard,suddenlyrolled

Boththe airplaneand pilot

off withoutincident,the
.

on Roi Islandwhere$he
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( 39sampleswere removed~ However,only one of the threeF6F dronesreturned
.

with a usablesample.Lo

Evaluation~ CROSSROADSSampling

The ManhattanPro$ectscientistsleft no doubt

valuableinformationfrom the samplerdronesduring

Samplingpapersfrom both shotstire good,although

F6F got sampleson “-m Shot. Subsequentchemical.. .
U

no fractbnaticn had taken place. The rubberair

theyhad =ceived

OperationCRCSSROALE.

onlyone B-17and one

testsindicatedthat

ba~, carriedaboard

the B-17drone aircraf%.workedvery well for collectingsamples. They
.-

had been openedfor about30 secondswhile in the cloud,and scoopedup
--

-airand dehrlesamples. How=ver,technicianswere unableto use these

because‘. . . we wereunableto learn in timehow to get the activities

.

out of the bag withoutfracticnatfon.a42 Finally,a B-29 trackedthe

atomiccloudIn an attemptto sampleif all othermethodsfailed. On

ABLE Shot the B-29attempteda sampleseveralho~ afterthe shot,but

the radiationintensitywas barelydetectable.43

Aftir a look at the data back at Los Alam-, Kr. Rubinsonmade these..
h4

recommendationsfor futureattemptsto samplenuclearclouds:
-.

If it is at all possible,samplesshouldbe collected
~ the dronealr filtermethod. Thesewen our most
reliablesamples,. . . It shouldalso be importsnt
to-t= to collecta sampleabout2~ hoursaftershot,
with precipltronon a B-Z9$in orderto see if an
accurateeffIciencydeterminationis feasible@.$h
such a sample.

OperationSANIETCWE

The followingspring,on 3 April 1947,the Los AlamosScientific

13 SWH-2-0034

#wL/lm >9’



I

I@oratory proposeda new atomictest series,
45

AtomicEhergyCommissionsutmittedto President

which the newlyestablished

Trumanwho appro=d the

serieson 27 June 19~7. Detailedplanswere drawnup with appro=l from

the JointChiefsof Staff on16 october19~7. l%o days later,on 18

October,Jo@t Task ForceSEVENformedto conductthe testswith

LieutenantGeneralJohn E. Hull,UnitedStatesAm, as Comnander,while

(
●,

.

Major GeneralWilllamE+ Kepnerreceivedcommandof all aerialunits,the

b6
sam dutieshe had pe~ormed duringOperationCROSSROA~.

AlthoughTask ForceSEW becameofficialon 18 October1947svarious
..

..
units beganoperationsbeforethat date. On 8 October19b7,theUnited

StatesAir Force,not yet a m+ old, directedthe StrategicAir Command

to organize,equip,man, and trainan Air Task Groupfor the new series,

OperationSANIETCN’E.At the sametime,the Air MaterielCommand,Air
‘(

ProtingGroundCazmand,and the Air TransportCommandwere to givesupport.

Ei@th Air Forceof the StrategicAir Ccmnandhad the duty of procuring
L’

47
personneland organizingTask Group 7.4. on 16 October19h7,Bri@dier

GeneralRogerM. Rsmey,was agaticalledupon to c~d the task gr~P~

which was to gathercloudsamplesand shockwave measurementswith drone

aircraft,operatephotogra~icaircraft,long-rangeweatherreconnaissance

aficraft,cloudtrackingaircraft,air-ea rescueaircraft,inter-island

~r transp~~ron, ewr~cy air evacuationfor Eniwetok,if needed$and

aircraftto transportradiologicalsafetymonitors,and

materials>8

Officialorganizationof Task Group7.4 took place

Texas,on 9 January1948.49 Copiesof the reportsfrom

radiologicalsample

●

at Fort~orth,

operation

*w@o
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CRCSSROAI’Mwere obtainedfrom Air Forcehistoriesso that TaskGroup

7.4 staffmemberscould readabout problemsencounteredduringthe former

test. A sigplficsntchangeoccurredwith the new opration as security

classificationbecamemush tighter. Also, obtainingsupplies

~rsonnel was much IUOIW clifficult

passedand militaryserviceswere

in 1948 becausethe war was

50
operatingat a low ebb.

and quallfied

Sometim

Samplingfor SAN=TONE. At this tire,ColonelJohn R. Kilgore——

comanded the FirstRperimental GuidedMissilesGroup,EglinAir ForceEase.

On lb July 1948,Ma$or-&eral WilliamL. Richardson,Chief of the Guided

MissilesDivision,Air Forceheadquarters,wrotethe Colonelrequesting
—

Informationabout the Grouplscapabilitiesto train@d make available

eitherB-17 or B-29 aircraftfor specialdrae missions. After stu@ing

the problem,ColonelHlgore IS ~ople concludedthat it would takeabmt

two yearsto developthe B-29 for drone operation. Emphasisshiftedto

B-17 aircraftuhen on 15 August1948, GeneralRichardsonvisitedEglinAir

FoxweBase to distisssupportfor a drcne operationsimilarto that

cmducted duringOperationCR~SROAM. The firsttalk assumedthat 10

drcme B-17aircraftand 6 controlaircraftwould be needed. Colonel

Kilgorebelievedhls groupcald handlethe job and preparationof the

samplerdrcmesfor SANIBTONEgot underway. However,on 8 December19L8,--

the dronerequirementchanged. Colonelfilgorewas to supply12 samplers

and 12 cmtrol B-17 aircraft.51

The droneunit, Task Unit 7.4.2,had the most serioustraining~oblem

in Task Group7.4 becauseof the peculiaritiesof its mission.Personnel

Mwwbo
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oftenhad to be trained@fromscratch”on the complicatedelectronic

equipaentused h the drones.

“beeperupilotsto controlthe

with drcneaircraftoperations

Also, therewas seriousshortageof

droneaircraft. Officerswho had experience

were calledback intoserviceand others

were put into tratiingfor drone operations.An excellentaircraftpilot$

the droneunit soon discovered,might be unableto developproficiency

as a %eepefi pilot. Therefore,a largenumberof pilotsenteredinto

the ‘beeper~training.

There alsowas a problemin securingand trainingmaintenance.........
personnelfor the droneunit1s clxmnunicatlonsand electronicsequipaent.

Besidesa lack of qualifiedpersunnel,therewas not enoughspaceto

conductthe training,equipnentwas lackingor inoperative,and power

suppliesfor the equipmnt on hand was inadequate.In some casea

i.ndividual&had been assi~ed to the unit for maintenancetrainingafter

the outfithad

The drone

No information

packedup for the move overseasto the test site.52

unit‘S trainingprogramal.so causeda securityproblem~

had been givenmt regardingthe impendingOperation

SAN~TONE tests. However,ColonelKilgoresearchedthe entireAir Force

to locateall personnelwho had helpedoperatedronesduringORCSSROAIS.

When these~oldhandsnarrivedat Eglin Air ForceBasethey reco~ized

the preparnti-~noon enou~ and concludedthat anothernucleartest

53
operationwas underway.

‘henty-four B-17 aircraftwere preparedfor SANDSTCNEsampling,ha~

of them dronesand

per cent sparesin

AJWHO

half of them controlplanes. This allowedfor 50

the program.5L Each of the B-17dronescarriedtwo

16 swEH-2-003h
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(
air filterboxes,one locatedon top of the aircraftlscabin,just.

of the pilot~sseat,and the
—.

filterboxeswere removed~

The lane were securedto

were handyto groundcrews.

otherunderthe nose of the aircraft.

pullinga lanyardattachedto locking

back

me

pins●

the aircraftfhsela~ duringflightand

Zhe droneunit perscmnelbuilta special

rig with whichto lift the top filterbox from the aircraft. The bottom

filterholderwas allowedto drop to the groundwhen the lanyardwas
....

pulled. AtomicEner~ Commissionpersonnelthendraggedthe boxessome

fiftyfeet away from the aircraftwherethey were disassembledto get at...._—
the paper. All the operatio~, with the exceptionof actuallytakingthe

filterpape~ out of the ho- and @tlng them tito a lead sampler

container,~re done by hand ad personnelwho handledtheseboxeswore

‘\ cottongloves. Ton@ were used to actuallyget the filterpapeIYoff the

holdersand intothe containers.55

Some SpecialProblems. DuringOperationSANISTCNE,radiochemlcal

experimentswith dronesheld a high priority. However,the Weepern

pilotsaboardthe B-17controlaircrafthad to have li@t to properly

placethesesamplersIn the cloud. On the otherhand,a minimumof light

was necessaryat the momentof detonationto accommodateyet another

importantscientificexperimnt and compromisewas needed.
56

Whilestill
-—

at EglinAir ForceBase, the droneunit beganflyingmissionsto determine

more preciseli~t changesat altitude and at groundlevel,$ustas dawn

approached.57

Afterarrivalto the islands,the droneunit beganflyingmissions

17
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$,@ beforedawn. They experimentedwith varioustimesand altitudesover .

target.area,and checkedlightconditionswhichwere also beingobserved

on the surface. On 22 March1948, GeneralKepnerflew over the area on me .

of thesemissionswith ColonelKilgore,and it was decideddetonation

tiresfor SANDYTONEcouldbe determined. The droneaircraftunit had

d~scoveredthat,at altitudesoverthe targetarea,it was daylightSOM

ten minutesbeforeit was light on the surface. The~foreg tie lighting
.

problemwas 8olvedby explodingthe devicesome ten minutesbeforedaylig$t

arrivedat the water surf~.58
..

Anotherproblemwas settledduringthe tratiingprogram. FromWch

Island,in the test area,shouI~the dronesoperate? The idealplanwald

have been to oprate the entireunit from Enfwetokbecausethis Islandwas

near the targetarea. Howemr, Eniwetokwas a smallislandand already i

overcrowdedtith essentialoperatimal units. The ftist WOPOSd @aced
.

droneoperationson Kwa$alein. For a sampltngmissionthey would be

launched,flownto the atomitcloud,then landedon Eniwetokwhere the

Atomic~ergy CoIMUissionpersonnelcould removethe samples.59ba

drawbackto this proposal,the Pacificareawas sub$ectedto frequentrain

squalls. Duringthe two and one- hour flightfrom Kwa@lein to the

targetarea,rain would be hard on the filterpapersin the boxes on the
---

fuselage,and probablywould tip the ~pers up. Afterarrivingin the

islandsthe.droneunit alteredthis procedure. On the day %f ore a

scheduledshot,

and land them.

pilotswould fly the droneaircraftmanuallyto Eniwetok

The groundcontrollerswould go to the islmd a%so. on

18 swm-2-003b
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,

shot mrnlng,

to Eniwetok.

I

the controlaircrdt wouldtake off from Kwajaleln

The groundcontrollerswouldlaunchthe B-17drone

and the controlaircrafttook them over. Afterthe sampleswere

and fly

samplers

collected,

the controlaircraftreturnedthe dronesto Eniwetokwhere theylandedand

the controlaircraftproceededto Kwajalein. This new planaddedU

additionalpersonnelto the populationon Eniwetok,but was ccmsidered

worthwhilebecause-ofthe addedabilityof the dronesto secure

60
satisfactorysamples-. To establisha routine,TaskUnit 7.~.2accaq-

plishedmany earlymozningdroneflights,simulatingmissions.

x RAY ~. The day beforeX RAY, on 14 April19L8,eightdrones.—
..

were flownfrom Kwajaleinto Eniwetok. On the way, pilotsmade final

electronicscheckouts. Beforedayli~t the next morningthe ccntrol

aircraftfrom Kwa$aleinarrivedoverheadand the droneswere launchedand

givenover to the controlaircraft. At 0%0, abouthalf an hour before

the shot,the droneunit reportedto GeneralKepnerthat they wan on

stationo61 Four were north of the targetand four southof it, at 4,000-

foot Intervalson each side,startingat 14,(3O6feet and goingup to

28,OOO feet. Uhen theywent into the clouda samplewould be takenfrom

2,000-foot altitudetitervals. The droneswere scheduledto make three

62
passesthroughthe cloudbeforegoinghome.

--

Jwt two minutesbeforedetonation,the B-17 droneaircraftflylng

scuth of the tar@ at 14,000feet altitude,suddenlywent out of control,

and thoughthe controlB-17 attemptedchase,the drme crashedand

63
explodedin the oceannear EngebiIsland.

19
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The shot detonatedon scheduleand the atomiccloudbeganto climb.

The %eepsrw pilotsturnedtheir dronesoff station,aimedthem at the

cloud,set them on automaticpilot,and turnedthem loose,then the

controlaircraftracedaroundthe clmd to retrievethe droneson the

otherside. 5imilarto OperationCROSSROAIB,this time,however,the

controlaircraftturnedtheirdrcnesaroundagainaimedat the cloud.

On the third penetraticm,five of the sevendronesmade contactwith

the cloud,&t the drone%at 18,000and 20,000feetdid not penetrate

becausethe %eeperw pilotscouldnot lwate any.-.
. ...

their altitude.

The sevendroneslanded

Commissioncrewsremovedthe

.“.

sdkly at Eniwetok,

samples~d started

Laboratory. wMminary Investigatioyindicated

portionof the cloudat

wherethe AtomicEner~

for Los AlamosScientl.fic

that

collectedon X RAY was strongerthan any takenduring

(
*,

the weakestsample

6L
f;

OperatlonCR(13SROAD3.

.

YOKE Shotj YOKE Shot W= detonatedI= 1 ~Y 1948. Droneoperatfo~——

were a repetitionof X RAY with the exceptionof a dronefl@ng at 20,000

feet altitude. After

was ~lled mt of its

overthe detmation.

detonation.When the--

arrivingon station,the B-l~-~roneat 20,000feet..

positionand sent to 30,000feet altitude,directly

A csmerain the droneexposeda picturejustat

shockwave hit the drone,it was not dama~d, but

the ‘beepe# pilothad some momentsof controldifficulty~...~olonel

Kilgorerecommendedto the air commanderthat this drone &-withdrawn

from sampling. The othersevendronescollectedthetisampleson three

~sses and returnedto Eniwetok. These sampleswere even better-thanthe

65
ones collectedpreciously.
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ZEBRAShot. ZEBRAday ogarationswere not differentfrom other——

operations,tith thy exceptionthat ~ the last S~~~E shot ~1

eightdroneaircmft gatheredsamples● Loe Names pemonnel declared

66
the ZEEU saples to b the best yet.

Rad-StieRogmm on SANDSTCWO ‘Me Rad-Safeprogramon SAHiSTCNE.— .—

becamevery hqxmtant. The unit monitoredall airoraft,includtig

the drcmes,and h~ Rad~af e

office= ticlude:~~ieutenant

radiation

RobertN.

Branchat

studiesat the Air

monitom almarxlall flights. Participating

ColonelKarl H. Houghton,involvedIn

ForoeSpecialWeaponsCenter;Colonel

la%= to becomechief of theIsbell, “--- ___

Air Researchand_@elopaent Command;

NuclearApplications

and Col~el J. J. Cody,

Jr., AssistantRadstie fifef.”[-.Rom the s-dpoint of fhturecloud

samplingoperations,ColonelCod~tSexpe-nts with film badgeson the
...

B-17 dronesample= wan mcxh signfli=nt. He placedthe~edetectors

on the outsidefusela~ of the

would have ken had the planes

drones,and Insideuhem cm members

been nannedi J)ELETED

During0p3ration--

SAN~TONE, an aircraftaccidentlyflew throughan at~c cloudand the

C=W sufferedno ill effects. Thts incidentcommenced”-ac@in of events

which emntually resultedti =nned samph=.

As Task Fome SE~ was beingstaffed,ColonelBenjadn G. +Iolzman

21 swER4-oo3&
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reportedas meteorologist.He had servedin the
69

operationCRO$S- ●
Anotherof the officers

with tho ~ather missionswas LieutenantColonel

was then stationedon Guam. .--

same capacityduring

calledin to help

Paul H. Facld.er,who

,-
-_,

-- .

PRIVACY ACT PROTECTED

MATERIAL iiEMOVED

——

i
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PRIVACY ACT PROTECTED

MA+ ERIAL REMOVED
...... ..
-.—-.

.-.

-.
..—

Followlngthe tisaion,ColonelFaclderdiscussedthe experimnt

with ColonelCody,assistantradaafe offioerfor the operation. This

incident,plus the fIlm badgeexperbents he had conducted,gaveColonel

Cody the idea that mannedsampleraircraft,op&rAt5ngseveralhoursafter

a nucleardetonation,might possiblyobtainsamplesmch more efficiently

than zmmmres used heretofore. With drones,the nteeperm@lot aired

the aircrafttowamithe atomiccloudand the samplewas obtained~ pot-
..

luck. A ‘=ed samplercouldbe maneuveredwhileappr~ching the cloud,

and duringpenetrationso thatthe most likelyparts.dfthe cloudcould

be sampled. Xn thisway a greaterprecisionin samplesize and location

was rendered,allowingstudyof fractionationin greaterdetailamong

variousportionsof the cloud.

23
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FollowingOperationSANDSTONE,ColonelCody continuedto consider

the possibilitiesof mannedsampling. ColonelFacklermeantime,returned

to his Air WeatherServicedutieson @am.
70 *

operationSANDSTONEConclusions

Tn spiteof the nwmed samplingincident,the Air Forceconcluded

from OperationSARINKI?Ethat the reliabilityof droneaircraftfor

collectingcloudsamples-hadbeen Proven$but more droneswould be needed

for the next test. Samplingrequiredimproveddronesand improvedcontrol

equipnent. Also,more up”t~datu samplingboxesshouldbe designedfor

sampleraircraft. One of the Mggest argumentsfor changingthe design

of the filtercollectorswas that four Los Alamospersonnelsuffered
71

seriousbeta bums on theirhandswhilehandlingsamples.
,

After ( 1

OperationSANISTONE,the Air Forcerecommendedthata permanentdrone

aircraftunit be establishedto carryout the samplingmissionsduring
.

nucleartests. Such an organizationwould allowthe retentionof

experiencedperscnneland help insurethe develqxnentof equipent

72
neededfor samplingoperatims.

--—
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CHAPTERII

EARLYMANNEDSAMPLINGACTIVITTFS

FollowingOperationSANDSTONEtherewere threeyearsduringwhich

no nucleartestingwas attempted@ theUnitedStates. Howe=r~ the

AtomicEner~ Commissioncontinuedresearchand laboratoryexperiments

on nuclearweapa desi~ and determinedmore testingwomld & needed~

One of the drawbacksto nucleartestingwas the hi@ cost of operating

in the Pacific. The AtomicEnergyCommission,therefore,suggested
..

that a locationwithfithe UnitedStatesbe used for smallernuclear

detonations.Several_&$tes were casidered tut no actiontaken.
—

SSmDlinb?ODerationRANGPSu—

Meanwhile,tlm approached

OperationGR.EENHCWSE,scheduled

However,therewere a numberof

for anothertest series. Thiswas

for the PacWic ProvingGroundsin 1951.

%or iteapondesi~ problemswhichneeded

solvingbeforehand,and in ?lovember1950,the AtomicEner~ Commission

resurrectedIts proposal.for a continentaltestingsite. In December,

approvalwas givento use the Las VegasBanbingRange,northwestof

Las Vegas,Nevada. The AtomicEnergyCommissionalso proposedthat the

testingsite be put to use immediatelyto securethe informationneeded

- for _HUJSE. This proposalwas sent to the Presidentwho approved

it on 11 @nuary 1951,and-—

proposalto the finalshot

in lessthan threemonths.

OperationRANGERfollowed.-l?romthe first

the entireoperationwas plannedand executed

Though‘quickand dirty,H OperationRAN@R

containeda goodmany ‘firsts”in atomictesttig.

nucleardetonationin the UnitedStatessincethe

29

It was the first

TRINITY;contained
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the firstairdropof a nucleardevicewithinthe UnitedStates;saw

the firstburst photogramiceffox%,usingradarscopeimages;and,

Perhap-most significantof all, the firstattemptto samplea nuclear

1
cloudwith a mannedaircraft.

MannedSamplir+._ FollowingOperationSANIGTONE,ColonelJose@ J.

Cody,Jr.,had continuedwork on the’possibilitiesof collectingcloud..

sampleswithmannedaircraft. For threeyears,he conducted,or had

conducted,a numberof t@_~tical studieswhichwere favorable,but

realizedtherewas no time to organizedronesamplersfor this operation.
.

However,he askedthe Air Wea=e= Serticeheadquarters“.

aircraftwith whichto conductexperimentalsampling.

just 28 days beforethe firstshotwas to be firedand

who had beentransferredfrom Ouamto Washingtonsince

hel~d securetheseaircraft.2 EventuallythreeWB~9

for someWB-29

The requestcam
I

ColonelFacliler,

SANE5TONEended,
.

aircraftwere

removedfrom storageand made readyfor the samplingprogram. Persomel

installedfIlterkcmes,likethe onesused on dronea~raft during

sANmToNE.3 Two moreWB-29 aixvraftwere securedand modifiedto track

the cloud.

Severalpurposesevolvedfor the wogram. nrst the clad trac~g
--

aircraftwere a requirementestablishedby the Atomic~ergy Commission.

The cloudsamplers,however,were for the Air Fo~e ato~e ‘enerfZY

detectionsystem. They also affordedan opportunisty to

instrumentsthen available,and to test the feasibility

calibrateradiac

of manned

30
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—

ColonelPaul H. Fackler

I

samrlingcollectingfrom a nuclearcloud

4
detonation.

On 21 Jamlar’y1951,ColonelFackler

severalhoursafteran atomic

with a Major LesterR. Ferriss,

Jr.,,flewto ?!ellisAir ForceI!asein orderto establishan aircraft

controlfao4+itywhere communicationswere availableand wherethey

plottedpositionsof the cloudsamplerand cloudtracker,aircraft.
..

They establisheda controlcenterseparateand independentof the center

maintainedfor all otheraircraftin the test. The two colonels.—

alternatedas aircraftcontroller.They were,followedby the W3-Z9

31 s1.~H-2-003~
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aircraftand crewson 24 January195, =d e=ly the next morning,they

took off to participatein the full~cale rehearsal.
5

On the roomingof 27 January1951,the B-SOaircraftcarr@ng the

firstnucleardevicefor OperationRANGERartivedoverthe test site,
●

havingtakenoff from KirtlandAir ForceBase. At 02&~,the first

sampler,QUEBAZLone; took off from NellisAir Force!?ase.

,-

. .
.

-.. .
. -—.

.-

—

PRIVACY ACT PROTECTED
.

MATERIAL REMOVED

AfWUHO
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MATERIAL REMOVED
.
..----

.—

The latter=thod pmwailed for the remainderof OperationRANGER.

wing #e secod shot,fl”~d on 28 January1951,only one ai~raft

gatheredsamples. On the third$hot,1 Febmary 19s, two samplers

operated;on 2 Febmary 19s, ofly one aircraftsampled. For the last

7
shot, on 6 February,two aircraftsampled.

DuringOperationR4NGER,Major OeneralRoscoeE. Wilson,from the

OffZce of the Assistant for Atomic Energy, wlsitedthe site and Colmel

Cody and ColonelFaaldergavea descriptim of theirmannedsampling

aotititles.Althoughthe prom had been conductedfor the benefitof

AEIIAT-1pro-, they arguedthatmannedaircraftcouldbe used instead

of dxmes to gather cloudsamplesfor the AtomicEnergyComission
---

radloohemioalprogram OeneralWilsonagreedthatthe idea soundedgood

and suggestedthat ColonelFacIderdrawup more definiti plansif the

8
remltg of the RANGER experimentswere successful.

33 6WEH-2-003k
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PrelM.nary reportsindicatedthat the sampleswere strongenough

for laboratoryexperimentation,even thoughtheywere gatheredlong after

detonation.Also, ColonelCody reported: WThe indicatedexposurelevels

(
e.

of the crewsh these operationshaw been belowthoseanticipatedin

the initialcalculatim*” He adtisedthat, M the Air Force planned

to use mannedsample~ on fitureoperations,more adequateinstmwents

and equipnentEe dti~oped. And, finally,l’.. . it may be wise for the...

Air Force,if such operationsare to be continued,that a testunit be

formedto do this type of:~peration.lt9..

Operati= -OUSE

Withina few monthsof the endingof OperationSANISTONE,plans

wereunder way for anothernucleartest seriesin the Pacificin 19%

~ tid-December1948,the Los AlamosScientificLaboratoryestablished

requirementsfor at leasteightdronesample= whichwere to make about

two penetrations.on 18 Jannqy 1949,fir Materielco=nd held a

preliminaryconferenceto considerdkcme requirements,‘. . . sticeit

was generallyreco~ized that radiologicalsamplixlgprovidedone af the

most tiportantmethodsof measuringweaponefficiency.” Planscalledfor

aircraftto penetratethe cloudat relativelyslow speedsand it was

decidedB-l~drone aircraftwere to be used. However,a monthlater

some officialsconsideredchangingthe drone-typeaircraff~kt

developmentnecessaryand the timewere thoughtto be excessi=. In

34
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May 1949,that Commandwent aheadwith droneaircraftplans. The Atomic

Ener~ Commissionneeded12 dronesand 12 d5rectorB-17 aircraft,while

Air Force programrequired5 B-17drones,3 B-17directors,6 TF-80

dronesand 5 TF-80directors.
10

In August19&9,Major OeneralCarl A. Brandt,Chief of Requirements
. .

at Air Forcehetiquarters,confirmedtheserequirementswith instructions

to the Air ProvipgGroundCommandto supplythis supportfor the 1951

test9.
U ‘“

Requirementschangedbut slightly. The TF-80droneand director

K
aircraftwem replaced-~ T-33-typeaircrd’t...

..
l%skGroup3.4, for Operation~UJSE, formed.atEglinAir Force

Ease,Florida,under the d-rid of Major GeneralRobertFT.Lee. The

Task Groupwas to operateall Alr Forceexperimentalaircraft,protide

weatherreconnaissanceand forecasting,titer-atollair transportation,

13
and operatethe airbasefacilitiesm Eniwetok Island. The Experimental

AircraftUnit of the Task Groupcame underthe comand of ColonelThomas

J. Gent,who also commandedthe ~~oth GuidedMissilesWing of the Air

ProvingGround. OalledTaskUnit 3.4.2,it wae uniqueh that It “

consistedof regularAir Force organi=tionsredesignatedfor task

grmp misslals. The %(lthGuidedMissilesWing operatedthe drone

aim raft for GREENH~SE, while its 3200thDroneSquadronprotidedthe

electrmiti-sectionfor the operaticm. ~me majorityof theseindividuals

had participatedIn fomer atomicweaponstestswheredroneaircraft

were employed,~ the Task Groupfinalreportstated.

was an in-luable guidein organizationof this Task

35

W%elr experience

Unit and in



11

trainingpersonnel.”
14

At Eglin,personnelworkedout drone

and, later,trainingof the

shotswere scheduled.

Dronesat-~OUSE.—.

unit at Eniwetokcontinueduntil

operations

the _HCIJSE

“

‘he firstshot fired on the morningof 8April

1951. BeforeDOG Shot, ColonelGenttsdroneunit launcheda goodmany

aircraft.,The two T.33’dmnes,with theircontrolaircraft,we~ scheduled.-

to take blastand gustmeasuremsnts. The first dronewent out of control
-..

on taboff and crashed. @ secondT-33scrapeda wingtipon takeoffbut

continuedon and ccmpletedits mission. One of two B-17droneaircraft..—
.’—

also scheduledto take blastmeasurements,abortedbecauseit.didnot

15 ..

respondto controls.
..-.

The fleet of aircraftpresenteda largearray.

aircraftin the vicinityof the detonationto secure

Therewere 20 B-1.?

samples. Ei@t of (“

thesewere drones,8 were directors,and the remaining4 were master

controlaircraft. The droneswere stackedat 2,000-footintemal.sfrom

16,000to 30,000feet. Samplingwent as scheduled,exceptingfor the drone

at 26,000feet altitudewhich

its controlaircraft. & the

therewas no time to guideit

suddenlystoppedrespendingto signalsfran

time the mater aircr~ regainedcontrol,

thrcughthe cloud. With this exception,all
16

the dronestook goodsamples.

EASY Shot f~fiowedon 21 April1951. On this occasionkth T-33 drones

were lost. ~e receivedheavydamagefromthe shockwave, lost control,

and crashed;the secondwas not so kadlydamagedtit refusedto respond
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to controlsignals.Xt crash

exploded;however,personnel

11

landedon desertedBogallm Islandand

removedusablemagnetictaps data frcm

the wreckage.

17
Incident.

The third

The B-17 samplerdronescarriedout theirmissionwithout

shotwas GEORGE,firedon 9 May 1951. Wet weatherbefore

the shot caused~dronecrewsto use heatersand fans in orderto dry out

electronicequipnent. Durtigoperations,one of the B-17 dronesdid not.-..
respondcorrectlyto directionsand was returnedto base. The otherseven

dronescompletedsampllngmissions.
..

Duringthe finalshot, ITEM,on 25 May 19s, one_ofthe B-17 drones

did

the

the

not respond. To each‘sl@al,the dronereducedpower. mile kth

cmtrol and mastercontrolaixmaft triedto remedythe situation$

dronefinallystalledand divedinto the ocean. The otherseven

18
aircraftperformedadequately.

The two WB-29 aircraftof the

samplesreceivedlittleattention.

Air Wather Setice which collected

Exceptduringthe first GREEWIOUSE

eventwhen me of the -9 aircraftabortedbecauseof enginetrouble,the

two msnnedsamplersparticipatedin each shot.
19

After OperationRANGER

therehad been littleor no time but ColonelFaclcIerand ColonelCody

obtainedtwo aircraftfromAir WeatherSe*ce. They operatedfrom
---

Kwajalelnend were considereda minor part of the test aircraftpttern

aroundthe nuclearblasts. The two repeatedtheirexperiencesof

OperationRANGER,

20
a bit higher.

with the exceptionthatthe crew radiationdosageswere
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O~ration BUSTER/JANGLE——

-FollowingOperationOREEXVHCUSE,the Air Forceand the AtomicEuer~

Commissionlookedmore favorablyupon mannedsamplers. -HWSE

becamethe last atomictest seriesduringwhichdroneaircraftwereused

for this pqose. At Air WeatherSemLce headquartersh Washington,

ColonelFacklerworkedout what he consideredto be a reasmable test
.—

unit for the Air Forceportionof atomictesting. me plancalledfor

c-82 transportaircraft, helicopters,radiojeeps,B-29 sampleraircraft,

aircraftto trackatomictimda. ad for terrainsurveys,and those

requiredfor logisticsnd administrativesupport.* Ma#orGeneralWilson,
.

Officeof the Assistantfor AtomicEnergy,agreedthat such an organi-

zatIon would be goodfor atomicener~ testing;kut,the serviceswere

operatIngunder shotifundsand the KoreanWar was in prog’ess. oeneral

Wilson believedthe planwas too ~plushHand wouldneverbe approved

by the Air Force. However,BrigadierGeneralJohnS. Mills,Commander,

SpecialWeaponsCommand,was lookingfor men and the Generalasked

If ColonelFaclderwouldlike to transferthere,so that he became@

21
of the mainstreamof samplingactivities.

Meanwhile,on 7 May 1951,a groupof officersfromSpecialWeapons

Commandtisitgdthe Eos AlamosScienttticLaboratoryand were told that-—

a new test serieswas plannedfor the fall,and that the Commandwould
.

*Thisorganizationwouldhave been comparableto the L950thTest
Group (l?uclear)whichwas finallyorganizedfive yearslater. ...

+
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be the coordinattigagencyfor all Air Forceparticipation.Later,

~ July1951,the Commandwas made coordinatingagencyfor all military

participationin the test series,exceptfor groundforceswhichwould

hoId maneuversaroundthe test area.
22

On 17 May 1951,Brigadier

GeneralMills visitedAir Forceheadquarter afterobservingOperation

GREIETHUJ3Etests. Therehe was askedto prwlde cloudsamplingand

tracldng,and the terrainsurveyflightsfor a new conttientalseries.

He assuredthe Washingtonofficialsthat his commnd couldperform

theseduties.23 ...

Preparaticmfor SamplZngBUSTER/JANGEE.In July 19~, Lieutenant

ColonelKarlH. Houghton,with LieutenantColonelEarlW. Kesling,the

Special%ojects Officerfor OperationIWSTER/JAN~, visitedLos Alamos

ScientificLaborato~ for discussionswtth Dr. AltinC. Graves,Test

Director: They believedthe use of jet aircraftfor samplingworth

tqdng. Dr. Gra=s agreedto the use of jet sampleraircrafton an

24
experimentalbaaIs. The resultwas the most extensiveaircraftinvento~

yet askedfor nucleartesting. The SpecialWeaponsCommand1S h925th

Test Group (Attic) was responsIble for supplyingtheseaircraftbut

did not have enoughto coverthe requirements.on 28 and 29 July1951,

the @25ti sent two of its IM9 aircraftto McClellanAir ForceBase,

California,for modifications.In accordancewith ARIAT-1requirements~

airfoilsamplingequipent was installedh the aft ~pressurized

*
LieutenantColonelHoughton,SpecialWeaponsCommandAir Surgeon,was
appointedthe Radiolo@calSafetyCoordinatorfor the Command.
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compartmmt,abovethe fuselage. Air MaterielCommandsupplieda third .

modifiedB-29. Thesethreewere flownto Kirt~nd fir Forceme in

August1951 but theyhad hafilYarri=d when the Ato~c Ener= .

Commissiondesiredadditionalwing box filtersto be installed~ the
25

maintenancecrewsof tbe 4925th. on the otherha~~ the Air ~o~ng

GroundCommandsuppliedjet aircrdt for the samptig. ThreeT-33

aircraft,plus pilQtS-Sradiologicaloffice~ ~ and =intenance Pe~ onnel

26
comprisedthe Eglin gro-up$~der the co-d of cap~~ Ed~n R. Kreglob*

~e Los AlamosScientificLaboratorydesi~ed, supplied,and owned

the samplingequipumt for reamedsampltig. With the exceptionof AFOAT

equipmentused for long-range~-low-levelsampltig,this included

outfittingthe T-33,F-84, B-36,and the currentB-57equipment. ‘lhe

Laboratory~scontractorswere ProfessorElliottReid from Stanford

Universityon aerodynamics;Tracerlabfor desireand constrictionC@ the

T-33,F-84,and B-36 ai=a; and the ~e~ L. ~rti% SOlarAircraft#

and CenturyEngineersfurnishedthe equipnenton the B-57. ~ey were

builtinto the fuel tanks,but therewas not enoughthe to reworkthe

T-33 aircraftso the tankYcouldalso carzyfuel. Therefore,during

27 ~t
OperationBUSTER/Jmm t~ T-33s~ple= had VOV l~ted rage ● #

by Octoker1951,

1951,threelG9

Force Base.

the sti sampleraircraftwere

and threeT-33 airc=ft mo~d

readyand, on 10 October

to IndianSpringsAir

The 4925thTest Group (Atomic)

weatheraircraftcame from the 57th

borrowedfurther. Three-29

ReconnaissanceSquadron,at ~c~
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Alr ForceBase,Hawaii,and

who had commandedthe first

the commandingofficer.
28

operatedfromKirtland. MajorRoy E. Ladd,

mannedsamplerduringOperationRAN~, was

‘he EXJSTER/JANGUShots.The b%th Test ~OUP (At@c ) had.—— —

operationalccdrol overall airo-t ti the test patterns. These

includedtwo %50 indirectbomb damageassessmentaircraft,cne B-29

on the sam mis&tonathreeC-47 photographicaircraft,one C-54 flash

blindnessaircraft,two B-29 paradropaircraft,one P2V and me B-17

radiacaircraft,oti’C-47disasteraircraft~ the bomb carrier$andg

29
finallythreeT-33 and thraeB-29 samplers. LieutenantColonel..

Facklerand Major TravisM. Scottwen in chargeof the air plotting

room which pti-pointedthe positionsof the samplers,trackers,and

terrainsurveyaircraft.
30

This functiontook placein the control

Petitbuflding,then in the processof hlng builtat the Nevada

Prcdng Grounds. Therewas no electronicse~ipnent installedand radar

was not available. Nevertheless,they securedthreelar~ sheetsof

plefiglas,ed~-l~ted them,and suppliedthe six plotterswith

coloredpencils. (3ZWboafiplottedthe progressof the aircraftfl~g

from KlrtlandAir ForceEase;the secondcontainedthe plots’of the

aticraftk the ticinltyof the test site,ti theh orbits;and a finsl.

boardformeda plot of the test site itse~ and had roomto plot the

courseof the clcud trackersand the terrainsurveyairca. The

activityin this controlroom begannear midnight,continuedthrou@

lil SWEH-2-0034



detonationof the test shot,=d c~t~ued until aboutdarkwhen the

31
cloud trackeraircraftreturned.

HEM?ERA~. Scheduledfor the morningof 19 October1951,the—.

fimt shotwas postponed. Test aircraftwere in the air; however,the

firingmechanismdid not operateproperlyand the shot failedto detonate.

The AtcmicEner~ Commission

morningof 22 0ctob6r199.

radiationand terrain-survey
..

and one of the B-29 sample=

was successfulwith the deticeon the

The shot produced

and cloudtracker

wnt homej’

very littlenuclear

aircraftwere cancelled,

For AB?J3Shot the B-29 samplersoperatedfromNellisAir Force

Ease,nearLas Vegas,becauseIndianSpringshadno nightMghtlng

facilities, The B-29samplefi-carriedon all flightsa radiological

officerand a traineeradiologicalofficer,in additionto the regular

crew. Each airplanecollecteddata.forboth the AFOAT-1or~nization

and for the AtomicEnergyCommission. Becauseuf the low field of the

fi=t shot,the B-29 whichdid not s~ple had a ratherl~g ~SSiOnO

The first pass

Therefore,the

altitudesfrom

33 ~t
samples.

throughthe cloudresultedin no radiationbeing detected.

samplermade eightmore passesthroughthe cloudat

100 feet to 7,500feetwhichfinallyresultedin ade~ate

flew directlyto IndianSprin@ Air Force -e, landed,

and taded to the decontaminationarea wherethe crew lefi the aircraft
-—

throu@ the nosewheel door and were carefullymonitoredfor contamina-

tion. Dr. HaroldF. Plank,Los AlamosScientificLaboratoryradiation

expert,with a crew of technicia~ f~m me la~ratorys then went about

remotig the papersamplesfrom the aircraftand prepartigthemfor
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shipmentto the variouslaboratoriesinvolved. An AFOAT-1crewaided

in thiswork duringthe entireoperationand ColonelHoughtonts

radiologicalsafetype=onnel were on hand to gainexperiencein

34
monitoringand samplepap= removal.

BUSTZRRAKER. The secondshot of the seriesw= an airdrop. On——

26 October1951~the dropaircraftarrivedoverLas Vegas,Nevada,
..

from Kitiland,lnt returnedwhen,the weatherdid not clear. Two days

later the drop occurred. Two B-29samplerswere in orbitand obtained
. . .

goodsamples. The firstof-theT--3 jet s~plers took partwith a Pilot

and a radiologicalofficerabard~- Therewere filterholdex+on the

wingtipsof the aircraft. Upon ord&Ys-$zomColonelFacklerlsoperation

centerat the controlpointsit took off from lndianSPfi.nRSand ~de

a spiralclimbto the requiredaltitudefor samplingpasses. The

aticraftwas repressurizedand bothcrew memberswent on 100 per cent

oggen. Aftersecuringthe s~ples$ the T-33 returnedto IndiansPrin@s

wherethe processin the decontaminationarea was similarto that for

B-29 samplers.

This firstexperiencewith the

methodof vectoringthe aircraftto

withoutthe fuel ordinarilycarried-—

T-33 aircraftindicatedthat some

the cloudwas neededbecause,

in wingtipfuel tanks,the aircraft

had a limitedranqeof only one hour and five minutes. As a possible

solution,ColonelFacklerhad the B-29ai~raft zivefive minute
35

positionreportson the cloudthereafter.

.

.

.

●
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BUSTERCHARLIE. The thirdeventoccurredon 30 October1951,when——

a IWtland planedroppd anotherdeviceover the NevadaTestSite. TWO

B-29aircraftand two T-33aircraftcollectedsamples. The thirdB-29

samplercollectedsamplesfrom the cloudfive hoursafterdetonation.

Controlof the T-33sample= was stillunsatisfactory.The aircraft

controlhrs’se$-apa gridmap so the B-29 samplerscould@ve more
.-

accuratecloud positions. Controlwas furthercomplicated,however,

~ not hating~lectroni:sequipmentat the controlpoint,and Colonel

Faclclerobservedthe.qampleraircraftthrm @ field glasses. At this
.

point,it was decidedthe radiologicalofficersshouldhave more control

36
over the aircraftas awtkr possiblesolution.

IIETERDoG. ‘lheDOG Shot was droppedon 1 November1951. The cloud——

retainedits “puff”configuraticnfor a long the and foursamplershad

37
littletroublewith theirmissions. .

BUSTEREASY. A KirtlandaircrM% droppedEASY on 6 November19~,—.

and the largestarray of the operationgathereddata fra the shot.

Both B-29 samplerssuffereddflficulties. ‘fhofirst~d eng~e trouble

and was unableto cllmbabove 31,000feet and returnedwith a poor

sample. The secondB-29 aircraftmade cne

the radi_oZ@al offIcer reportedthe crew

extrendy hl@ radIationdosage. Afterhe

pass throughthe cloudand

had beenexposedto an

repeatedthe readingwith the

sam results,the radiologicalofficerat the ccntrolpo~ orderedthe

aircraftto returnto base immediately.On the ground,it was discovered
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that he had misread

collectedexcellent

IT

the instruments.Both the T-33 jet samplers

samples. One experimentallowedthe aircraftto

be pressurizeddurtigthe cloudpenetration.Filteringsystemsin the

38
air intakeseffectivelyexcludedcontamination.At the closeof these

miSSiOXIS,the T-33

JANGLESUGAR.——

test was postponed

samplersreturnedto EglinAir ForceBase.

B&causeof weatherconditions,the JANGLEsurface

on the l%h, then the 16th,17th,and 18th of

November1951. Finally,cn 19 November1951,the shot firedbut since
..—

the cloudwas not expectedto rise very high, onlytwo B-Z9samplers

were scheduled. One aircraft,~rated at about13,000feet,while the

othersampledthe dust cloudbetween“1$000to 2$000feet altitude. On

the firstsamplingpassat the lowercloud,the B-29 flew at 2,000feet

and got a rwdtig reflectedfrom the bomb crater. Seven minuteslater

the aircraftmde anotherpassat 1,000feet altitude,some fivemiles

from the craterto be certatiof a goodsample. The samplesfrom both

39
B-29aircra5twere adequate.

JANOEZUNOLE. The undergroundshot,last of the test series,——

occurredon 29 November1951 and the samplingplanwas the same as for

the surfaceshot. lhe cloud rose initiallyto about11,000feet lmt
-—

drifteddown to about 9,500feet. The B-29 samplingthe upper cloud

made sewn penetrationsto be sure of a usablesample,tit-thecloud

movedaroundmountainpeakswhichcomplicatedresults. Meantime,the

B-29 takingsamplesfrom the dustcloudmade four penetrationsbeforea

40
usablesamplewas obtained.
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EvaluatingJet Samplers

The B-29 bomberhad a numberof disadvantagesas samplers. c

First,the big aircraftrequireda largercrew,whichresultedh a

largernumberof peopleexposedto radiationduringa mission. The

T-33 jet aircraft,on the otherhand,exposedonlytwo individuti.

Phrthermo=,the B-29 bomberwas slow,subjectto extendedradiaticn

while it went threughthe cloud. The T-33 jetwas much faster,

performingits -s’ion more efficiently.The T-33 beinga s~~er

aircraft,gatheredradiologicalcontaminantions overa smallerarea of

surface than the B-29. Fi-mllYSthe jet air=~t returnedto the =ound
.-

station“fasterafterleavtng the cloud. When comparingthe resultsof

thesemissims, officialsfound that the T-33 sampleswere far better

than the B-29 and six timesas strongin many instances.
u

ColonelFacklerts final reportof alr participationconcludedwith

the recommendationthat eitherF-89 or F-94 aircraftrephce the T-33.

The latter,while presentinga numberof advantagesover bomberaircraft,

did not havu the altitudecapabilitiesdesiredfor sampling. In addition,

the reportrecommendedthat

WeaponsConunandpermanently

instruments●u

-—

sampleraircraftbe assiqed to the Special

in orderto facilitateinstallationof

OperationTUMRtER/sNAPPER——..-. .

Withina few days the SpecialWeaponsCmmand receivedword that

another

Site in

hfwuna

continentaltest programwould be ccnductedat the Nevada Test

the springof 1952. Both the AtomicEnergyCommissionand the

h? smH-2-003h
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Departmentof Defensehad test dataquestionsto be answeredbefore

the fall of 19~2 overseasOperationIVY. The new serieswas called

OperationTUMBIER/SNAPPERwith TUM= testssuppl@ng weaponseffects

infofition to the Departmentof Defense,whilethe SNAPPERtestswould

answerweapondesignquestionsfor the Los AlamosScientificLaboratory*
43

LieutenantColonelKeslingwas againin chargeof planning. In Ja_

1952,coIonelOsmundJ. Rit~dS co~ding officerOf the 4925thTest
-.

Oroup (Atomic),appointodLieutenantColonelFacWer the specialprojects

officer. ColonelFacUer,-thereforeShad the ~tY Of dra~g uP the-—
.—

Grouptsoperationalplanfor ~/SNAPPER. He aho headedthe Test
..-

tircraftUnit for the tests,.aii-d.eervedas the air operationsofficer.

AssistingColmel Facklerat the controlpointwere CaptainDominicF.

Menza and MasterSermant Jer~ H. ~Y~ both Of the ~925thTest GrouP

(Attic).
44

Duringpreviousoperationsthe SpecialWeaponsCommandhad juris-

dictionof all militaryPatiiciptionti conttient~ testtigg ~r~g

planningTUMBLER/SNAPPER,the Departmentof Defenseassi~ed to the

ArmedFones SpecialWeaponsProjectthis ilmctionand the Special

WeaponsCanmandwas made responsiblefor Air Force participation.
45

Aircraft_anQAircrewsfor——

ScientificLaboratoryapproved

Sampling. Personnelfrom the Los Alamos

of the samplingaccomplish m T-33

aircraft. Tn December1951,Dr. Graves~ote General~1~ =~ng

that $et aircraftbe used for all fituresamplingmissionsin Ne=da.
.-

At the same time,however~Dr. Gravessu.ggestedaircraftwith more

(

(’
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altitudeperformance,such as the F-94Cor the F-89C. To be atuolutely

safe,the aircraftshouldcarq no less than two men. Sincesti jet

aticraftwere neededthis time Dr. Gravesbelievedthey shouldbe

assignedto the SpecialWeaponsCommandbecauseof the necessityof

maiif@ng airplanesfor samplingand the need for trainingcrews.

At the same tire,he agreedwith ColonelFacklerthat controlof sampling

aircraftshauldbe accomplishedfrom an airbornecontrolcenterand for

this purpose,ho suggesteda B-SOD.46

Pursuingtheseviews,Dr. HaroldF. Plank,the Los Alamoscloud
—

samplingexpert,visitedColonelClyde Box,DeputyChief of Stafffor

Operationsat the Special-$kaponsCommand,to discusspossiliLeaircraft.,..

Colonel~ recommendedthe F-94Caircraftsinceit carriedtwo men,

had an excellentaltitudecapacity,good

filtertanksdevelopedby the Los khmos

Sometimeh middanuary 1952,therefore,

of Staff of the SpecialWeapons @mmand8

range,and cmld use the wing

ScientificLaboratory.h7

ColonelDanielE. HookY,Chief

prevailedupon Air Force

headquartersfor F-94Csamplers. Two men wers essentialfor sampling

aircraft,he explained,one man to fly the aircraftand the otherto

monitorthe radiologicalinstmnants. He pointedout the undesirable

aspectsof borrowingaircraftfor each nucleartest series,mcdti@ng

them,~ ~rahing crews. ColonelHookYwrote:

The presentplanscall for from threeto four
centinentaltests per year whichwill involveths use
of the aircraftIn actualcloudsamplingmissionsfor
approximatelyone and one-haM monthsduringeach test$
or from four and one-halfto six monthsper year. This
does not allowfor any preparationtime. The essential
trainingandrefinementof new equipnsntand procedures
will keep the aircraftfullyemployedbetweentests.
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The colonelconcludedwith a

radarequlpmmt, be assi~ed

requestthat six F’-94Caircraft,less

permanentlyto the SpecialWeaponsComnand

as soon & possible. If F-94Caircraftcouldnot be procuredh time

for Op6rationTUMELER/SNAPPER,he askedthat six T-33 aircraftbe

48
assi~ed tetupomrily.

At the s~ time,Dr. Graveswrote the AtomicEnergyCommission

askingfor interceasion with the Chief of Stafffor the Air ForceIn

favor of the requestfor F-94Caircraft.
49

The milita~ representatives

on the commissionstaff passedthe requeston to Bri@dier General——

HowardG. Bunker,Assistantfor-AtomicEnergyat Air Forceheadquarters,

52pointingout the urgentneed. -Gte in January1952,however,the

SPcial WeaponsCommandstaffwas told that no F-9@ aircraftwere

availablefor samplingand probablywould not be availablefor at least

a year. Air Forceheadquartersplannedto

0p5ration‘IUllEER/SNAPPER,but in case six

availablebecauseof shortageB-29 bombers

borrowT-33aircraftfor

T-33 aircraftwere not

would be used againto back

51
up the jet samplers. In turn,F-84Gaircrafthad beenapprovedfor

samplingduringOp&rationIVY, scheduledfor the PacificTest Site in

the fall of 1952. The L925thTest Group (Atomic)requestedthat these

aircraftbe obtainedfor TUMELER/SNAPPER,but Air Forceheadquarters

repliedthero‘=re not enoughF-8~Gaircraftavailableto &upportboth

tests. In the end, Air ProtingGroundCommandcouldloan--threeT-33

aircraftand

Air Research

theircrewsto the 4925thTest (lroup

and DevelopmentCommandwould supply

(Atomic), and”-the

additionalaircrews.

.
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On 3 March 19~2,the Air ProvingGroundCommandsent two T-33 and

crewsto KlrtlandAir ForceBasefor trainingand modification.A week

lateran additionalairplaneand crew arrivedfromE@in Air ForoeBase,

and an airplaneand crew fromWrightAir DevelopmentCenter. As these

four aircraftwere beingmodifiedand instrumentalfor sampling,the

52
crews~t”to s6hooI,conductedby the 4925th. men the lectures

on samplingwem’’efinished$the crewscomnencedsimulatedclad missionsa

Some 30 flightswere made,using vaporcloudsin the Albuquerquearea.

In additIon toma jet aircraft,me B-29 bomberbelongingto the
.,—

h92Sthtook samplesduringTUKEER/SNAPPER. It was includedto ccduct

an experimentin cabinfi~teringfor samplingaircraft. On fomer.-.

missions,the aircraftcrew repressurizedthe aircraftand went on 100

percent oxygen$ustbeforethe first passat an atomiccloud. The

crew then remainedon 100 per cent cqgen until the aircraftMinded.

DuringTUIJBUR/SHAPPER,the B-29 samplingmissionwas conductedwith

the aircraftpressurizedand withoutthe 100 per cent oxygenand,

fran all indications,no crew memberbreathedcontaminatedair. Minor

leaksin the aircraftresultedin some

clothingand sldn of the crew,but the

with less than normalcontaminationin
-—-

00ntrolof the samplersunderwent

slightcontaminantion to the

missionwas more co@ortable and

the interiorof the aircraft.
53

a chan~ duringTUMHLER/SNAPPER.

To avoidthe constraintsinherentin groundcontrol,’.fbrlUMEUR/SNAPPER

a samplerccmtrolaircraftwas employed. This was a B-29 bombercarr@ng

a fli~t crew,a radiologicaldirector, and representationsfrom both

SWEH-2-003~

/-)0Afuullo ,. ●WW%



the Los Alamos

The controller
—.

XI

ScientificLaboratoryand theStrategicAir Comand.

followedthe atomiccloudand directedthe aircraft

intoit when the radiologicaldirectorbelievedconditionswere

optimum. Throu@ thismethodthe samplerpilotscouldbe told exactly

what portionof the cloudto penetrate. The systemworkedverywell

54
and becamea regulartechniquefor futuresampling. In all, the

OperationTU!4~~APPER samplingmissioninvolvedsix aircraft:

fourT-33 jet samplers,one B-29 sampler~ad one B-29 s~pler c~trol

ai=raft. In additionstherewere crewswhich receivedon-the-$ob
...

training.

Sincethe Air Fome was soheduledto use F-84G jetairoraftfor

collectingsample8duringOperationIVY~ the Departmentof Defense

requiredthat samplingtechniqueswith theseaircraftbe testedduring

*

.

(

this operation. The Air ForceorganizationforIVY, TaskGroup132.&,
.

was keingformedat KirtlandAir ForceBase and, henc~thetisam@er

aircraftand crewstook Prt h the lUMBLER/SNAPPER.Fi= F-8hG jet

aircraftwere sent to Kirtland

FighterWing, at Bsr@rom Air

the first groupof 16 officers

by the StrategioAir Cormuand~s1.2th

ForceBase,Texas. On 10 March 1952~

arrivedto begintrainingfor cloud

sampbg and terrainsurveysunder the di~ction of the 4925thTest

Group. Alt@iiier, 27 jet pilotsreceivedtrainingin radiological

safetyand fundamentalsof cloudsampling. Later,duringthe shots~ the

F-84 pilotsreceivedexperiencein sampltigcloudsafterthe B-29 and

T-33 aircraftcompletedtheirmissions.
55
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~ 26 W* 1952,~st aircr~t and

f’leufrom Kfrtl.andto IndianSprln@ Air

crews,maintenancepersonnel

Fone Base. On the same day

ColonelFacElerset up his air controlfacilities.The samplerutit

establishedheadquartersin a largeQuonsethut on the east end of

the flightline where the samplershad theirIx5efing room as well.
%

Besidescontroll.lngall test aircraft,ColonelFacldlerhad @

anotherfunction. Afterthe weatherbriefing,the night beforea

scheduledshot,ColonelFaclderanalyzedthe reportand ad-d the

test director,Dr. eves, on expcted cmdltions. U therew to be

more than 0.3 cloudcoverat the tim of the shat,ColonelFackler

snncmncedthat $et Samfir-’aircraftwould not b penuittedto f~.

Cloud covercould to a seriousmatterfor if the samplerswere U-

200 milesfrom IndianSpringswhen they completedtheircloudpenetra-

tims, theywould fail to returnbecauseof theirtime and fuel

limitations.$7

Samplingl!tlMRLER/SNAPPERclouds. On the morningof 30 March19~2,——

a SpecialWeaponsCommandbomberdroppeda Hpumpkinn(him explosive

bomb)In the dress rehearsalfor the tests.* The controlleraircrm

was on orbitwhile the B-29 samplermade passesat the cloudand,

the fourS-33 &t sample= came from IndianSpringsfor simulated

ssmplSngpasses. Rehearsalswent well and all samplfngcrewsmet in

the Quonsethut later in the day to discusslast mhute changes.
58

*
Two days later,.,cq.1 April 19S2,the Comand becamethe Air Force
Special“WeaponsCenter,under the Research~andDevelopmentComnand.
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The Air ForceSpecialWeapons

bombardmentaircraftfrom Kirtland

II

Centerlauncheda

to drop the first

TIJMBt@SNAPPERon the morningof 1 April 1952. The

bomb-carrying

shot,AllTX,of

samplingmissions

(
●.

.

went OH withouta hitch. The B-29controllerc~led UP the B-29

sampler,then the four T-33 samplersand each made severalpassesinto

the cloud. After their removalby radiologicalcrews,the sampleswe=

@ Into a cacrleraircraftoperatedby the b901stSupportWing (Atomic)

and flownbackto Kirtlandfor transferfrom thereto the Los Alamos

Scientif~claboratory.59

controlaircraftpenetratedthe aloudbecause

had mtumed to base. The cloudscatteredin

goodsampleswere obtained~ the controland

the regularB-29 sampler

severaldirections,but

fourT-33 aircraft.
60

~ shot =S droppedon 22 Aprfl1952S ad s~~g progressed

as scheduled. one of tie T-33 s~ple~ abofied~ile anotherT-33

samplerreturnedto IndianSprln~ where the paperswre removed,new

samplingpaperinstalledin

the clcxxdthe secondtime.

occurredwith the Strategic

the filtertanks,with a new crew It sampled

Duringthis shot the firstof the missions

Air CommandF-84G pilots. Afterthe T-33

samplerspetiormsdtheirmissicus,the controlaircraftcalledfive
61

F-84Gair~~ one-by-cme,up to the cloudfor smpmg ms ●

The last aimiroppeddetice~m, W= deto~ted on 1 ~Y 1952.

Exceptfor som mechanicalclifficultiesencountered~ the B-Z9 samplers
62

- the T-33 and F-84Gaircrtitoperatedwv well.
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The f~h shot,SNAPPER~~ or my~” was from a 300-fotit-r ~

7 May 19S2. The wind took the cloudand strungit intoa long,thin

ribbon,and one concentrationof materialformedaboutten miles

behindthe leadingedge of the cloud. TUO of me T-33 ~rcraft

collectedadequatesamplesand returnedto IndianSprin@. Meanwhile,

anotherT-33 airplanecltibedto Its assignedaltitudeand be- orbit,

waitingfor the controlaircraftto directit into the cloud. However,

when the ordercams,this cra cmld not f~d tie cl~d ~d ~ forced

tO retuxnto Xndhn f$prings.The fourthT-33 encounteredan cxygen

malfunctionwhichforoedthe pibt to descmd. fi- S h t~$ caused
.-

his fuel cmsumption to be Mgher so that It had to land at Calien@,

Nevada. of the four F-8h0aircraft,me had fuel tank troubleand

turnedback beforereachingthe cloud;the otherthree aircraft

63
collectedgood 8sn@es.

SNAPPER6, or FOX, was a tower shot on 25

. .sampung operarzonsprogmasea 51UW==AY.

GEORGE,was fired on a towerwith equally

the F-8&GpilotsW. . . checkedout final

The last shot of the series,SNAPPER

Mwutto

god

my 1$?S2. m ti

1 June,SNAPPER7,

results. For this shot,
/d

mannedsamplingtechniques.@5

8, or HoW Shot,from a tower

on s June 19S2, provedto be the most difficultto ssmple. The cloud

climbd ~~id~ and was cau@t ~ the wind,me-g alongat about60

miles an hour, tearingit into fragmentsand scatteriligthem. The

*The Air Force used the codedalphatetfor theseshots,ABLE through
GEORGE,but this appearsnot to be officiallyacceptedIn current
Departmentof Defensereferences,
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B-29 controlalmraft follmd the lo~r pofiicnof the cloudfran,

which-mod of the sanqileswere taken. Only one of the T-33aircraft

tookwhat ma ccmidered an excellentpaaa cu the cloud,although

all made adequatesmmqiles.Aside from the scatteringof the cloud,

anotherPoesiblereascmgivenfor the samplingdtificultle8w that

the samplerccntrolatrcraftwaitedtoo long beforecallingup the

sampleraircraft.

---

..—

PRIVACY ACT PROTECTED

MATERIAL REMOVED

--
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.
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(

AFwLino

HaroldF. Plank,Los .IUamosScientificLaboratory,
experton samplingtechniquesand veteranradiological
officer
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CHAPTERIII

OPERATIONlVY

(

In January1950,the Los AlamosScientificLaboratorybeganwork

on a thermonuclearweapon. Withinei@een months,developwmt was

$ar enoughalongthat a test detonationcouldbe planned. For this

purpose,JointTask

19S2,the Alr Force

WeaponsGmnmand.and

in command.
1-

Becauseof the

Force132 formal

establishedTask

placedBrigadier

in July19~, and In January

Group132.hat the Special

General~deric E. Glantzbsrg

- Aircraft For——

e!lOX’mOuScloud

Samplin~

expected,Los Alamos
.—

Laborato~ requirementsfor IVXsamplingcalled for six

aircraftfor altitudesabovek3~OO0feet. Samplesfrom

wouldnot give a txue pictureof mat was in the clad.

Scientific

sampling

loweraltitudes

The sampling

aircraftshouldbe capableof fl$rimgfive hours,two hours of which

would be orbitIng and samplingin the ticinity of the cloud. The

laboratoryrecommendeda cockpitfiltersystemto protectthe crew.

The controlai~raft for the samplingmissionshouldoperateabove

30,000feet altitudeand be capableof flyingat least10 hours.2

Dr. Plankoutlinedthesealtituderequirementsfor samplingthe

W upe~ _b_~b~s cloudanddeclaredthat slx B-47 aircraftwere needed

for the basicmissicm. Becauseof the unknownamountof fission

prcductfractionationthat wouldoccur,he continued,”w. . . it is

desiredto

six as are

us as many of the B-47Baircraftin excessof the basic

operaticnalon shot day.m Concurrently,filterequipnent

AFwuno
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III

3
for the B-47Baircraftwas beingdeveloped~~os A1-amos.

Actingupon these plans,the Special~’caponsCommandsubmitted

a requestto higherlevelsfor the B-h7-ty~ aircraft,but was turned

downon 6 February19S2. First,therewas not enoughgroundhandling

equipmentto supportthe B-47 aircr~t ove~e=~ Poduction on the

aircraftwas taggingaboutnine months$and$ ftiauys the ~b7 bomber

requiredat leasta _~,000-footrunwayfor safe operation. This

latterpointwas fiportantbecausetherewas onlya 6,700-footrunway

4
at Kwajalei.nIsland. Anothersamplingaircrafthad to be found.

.—
Task Group132.4 offleersh gan by consideringthe B-36,the

B-&S bomber,F-89,and F-94 fighter-typeaircraft. When data were

compileda conferencewas held withLos Alamospersonnelon lS

February19S2,where LieutenantcolonelCarl A. Ousley,on the

pkhg staffof Task Group132.4,exphti~ the meritsof each

aircraft. He discussedavailability~perfo~nces ~~Y ~@rementS ~

communicationsequipent, maintenancerequirements,and reliability.

Thereupon,the confreesdecidedon the huge B-36 bomber. AminS

requestwent forwardto Air

plannershad troublefor on

declaredthat ~% aircraft

interfere-lx the war plan

5
Forceheadquarters.Still the IVY

21 February19s2,GeneralCurtisE. LeMay

couldnot be used becausethiswould

for the StrategicAir Corn. In =pid

orderthe otheraircraftwere eliminated. The B-45was .aUo importmt

to the war plansand, besides,wouldbe unableto operatefromthe

Kwajalei.nrunwayswith the fuel load it wouldneed to accomplishthe

samplingmissions. Both the F-89 and the F-9&,aircraftdid not meet

(

?

.

Afwwto
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the desiredcharacteristics.Meantime,formingof the TestAircraft

Unit stoppedpendingselectionof the samplingaircraft.

Late in February19S2,GeneralGlantzbergflew to Washingtonto

~sh for a decision. And on 28 February19~2,the Generalwired the

staffat Kirtlandthat theywoulduse the F-84Gsingleplacefi@ter-

tmber whichwould also serveas an escort-fighteror an lnterceptor-..

fighter. ~, aircraft,with an ejectionseat,antia suit provisions,
....

windshielddefros% system,automaticfiel transferand In-flight

refuelingsystem,had beenfirstacceptedby the Air Forcein June“-
,-

19fi,and was considereda first-llnecombataircraft. Task Group

132.4 then initiated@tA-M.for in-fll@t refuellngfor the F-8~G

atroraft,alongwith plansfor instrumentsand navigationalaids to

be installedon them. The Air MaterielCcmmandmodifiedthe 16 F-84G

aircraftto a sampllngconfiguratiaafterWrightAir Development

Centerprovidedme aircraftas a prototype. On 18 lfay1952,all tit

two of the aircraftflew from BergstromAir ForceBase to the Mobile

Air MaterielAzwa where they were to have F-S autopilotsInstalled$

slag ulth ARA-9ultrahi@ frequencyhomingdevices,and radiac

titnumnts. WilghtAir DevelopmentCenterdeliveredthe prototype

airplan.to Mobile on 23 May 19S2,
---

finlshsdsamplingduringOperation

the next day. .

and the finalaircraft,just

TUMBLER/SNAPPER,arrivedin Mobile

BY early ~ly 1952,modifications~re completed~exce@ for a

few itemsnot availableto be installedat Mobile. The s-phg M

wexw delayedby negotiationsfor a contract. Throughoutthis period
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multitudeof
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III

unit was flighttesting

minor discrepanciesbut

the aircraftand turnedup

thesewere hunteddown and

a

corrected. The prototypesamplercost ~$22,76o to modifywhileeach
6

of the other15 aircrtitcost U9$260. Concurrently,the control

aircraftwere modifiedand sent to WrightAir Develo~ent Centerfor

flighttestingand from thereto WalkerAir ForceBase,New Mefico,

earlyin August19~~7

Trainin~For SamplerPilots

On 2 March 1952,Drz Pl~k visitidthe SpecialWeaponsC~d

when planswere drawnup for trainingthe F-8hGpilotsto sampleatomic

clads. Also,

requestedthat

participatein

26 March 19s2p

..-

a letterfrom L& AlamosScientificLaboratoryformally

the Task Group132.4samplerpilotsbe allowedto

TUMELER/SNAPPERand the Centerapprovedthe programon

Duringone of his visits,Dr. Plankexplainedthe

reasonsand theoriesbehindcloudsampling. The StrategicAir Command

pilotspickedto fly the F-84Gsampleraircraftwere pleasedto learn

that they were doing somethinguseful,“. . . not Seining= gutiea-pie

as they seriouslybellevedwhen firstcalledupm to do the sampling.”
9

In hte March and earlyApril1952,the F-84G pilotspassedthrough

Kirtlandfora shortperiodof trainingin theoryof radiationand in---

the use of radiacinstruments.Afterwanis,in group of’five,they took

additionaltrainingat IndianSprin@ Air ForceBasewhere,as noted

previously,they

detcnatims. To

penetratedatomiccloudsduringthe llJMBLER/SNAPPER

avoidexcessiveradiationwhich might inhibitsampling

●

.

(

.
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duringOperationIVY, theywere restrictedto 0.1 rcentgen exposure.

Each groupof five pilotsremainedat IndianSpringsfor one week

in all and continuedtheirstudieson radiationand radiacinstruments,

Tn addition,ten maintenancepersonnelaccompaniedthe pilots.10

Aftercompletingthis training,the 8th Air Forceoutlinedsfieen

trainingmissionsfor the samplerpilots,em~asizing navigational

flightsof ab@ 2,000miles distance, rendezvouswith tanbr aircraft
.-

both by day and by nipht,weatherpenetrationflightsand fli~t
11

formationdrills. .Finally,on 13 August1952,the sampleraircraft

took off from BergstromAir ForceBaseand ran througha cmplete
...

sinmlatedmission. It flew-tothe controlB-29aircraft,thento the

B-36 samplercontroller,simulatedsamplin~missicms,then returnedto

the B-29. Pilotswould completethe in-flightrefuelingexercise .

twiceduringa mission. All the F-UG samplersparticipatedin the

drill,alongwith threecontrolaircraft,and ten KB-29tankers.12

Trainingendedearly in Septemberand on h September,the 16

sampleraircrafttook off from BergstromAir ForceBaseand flew to the

Naval Air Stationat San Diego,2alifornia.Enroutethey rendezvoused

with tankeraircraftand refueled. On the West Coast,the samplers

receivedprotectivespray,were loadedaboardthe aircraftcarrier
---

~Ren-, and sailedfor the PacificProtingGrounds,arrivingat
13

Kwajaleinon 30 September1952. The PacificCommandhad turneddown

proposalsfor fln.ngto the test site, becauseit

to stationpicletshipsalongthe routeto rescue

14
of the ~etsbe forceddown.
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F-84G SAMPLER AIRCRAFT
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AircraftPatternFor CollectingCloudSample,OperationIVY
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Unloadingthe F-8&Gaircrdt from the USS Rendo= pesedfurther.—

problems. Becausethe water in the Kwajaleinlagoonwas not deep

enoughto allowthe ship to tie up to the pier,the aircraftwere

movedto a barge. Unloadingwas complicatedin that the aircraft

were liftedoff the decks of the carrierby the shlp~scraneand

loweredover the side. With two aircraft,the bargemovedto the.

beachwherea c-me then limed them to the beach. TWO hundred

yardsawaywas the taxi strip. Aftertu~ parkedthe aircraft,

maintenancecrews_@_the unit beganpreparingthe aircraftand

wlthlntwo days of lxdngset ashore,theywexw checkedoverand test

flotm.15
-.
.

SamplingOperation IVY Shots.—

The pilotsof the samplingunit made familiarizaticm flightsand

rehearsalsoverthe PacMic Test Sitewhilewaiting. It W- S00n

discoveredthat cloudsand rain mightcause themto land at Eniwetok.

Dufingthe actualsamplingmissionthe aircraftwouldhave landedat

EniwetokM Kwajaleinwas havingrain becausethe waterdestroyed

16
the filterpapers.

MXKE Shot. The firstthermonucleardeviceever fired,occurred——---
on the morningof 1 Novern~r19S2. ‘fWOF-8hGairc~fi ‘sniffe=”.

climbedto LO,000 feet altItudeand met the pfimaryB-29 control

aircraftabout50 milessoutheastof groundzerosten

the event. ~ey refueledand proceededundercontrol

minutesbefore

of-theB-29
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untilmakingtisualcontactwith the B-36 controlaircraftand

orbiteduntil the detonationafterwhich theycllahedas hi~ as

possibleand reportedheightand intensityof the cloud. The

controlaircraftdirectedthem tito portionsof the cloudfor

samples. Whentheyhad finished,the two l?sniffers”flew backto

the B-29controlaircraftfor refiel~g beforefifingto K=$ale~.
...

me F.8~ Samplersformedthreeflightsof fouraircrafteach,

namd Red,White and Blue. The Red flightarrivedIn the sampling

area 90 minutesafter-detmat ion and rendezvousedwith the control.-.

B-29at L0,000feet altit~. Theywere refueledat
—.

refuelingstation,over the controldestroyer;alter

samplercontroldirectedthem in“sampling.The four

the titenoediate

whichthe B-36

aircraftof

Ihite flighttook off threehoursafterdetonationand proceeded

to theirmissionswithoutincident. The Blue flighttook off four

-d one-halfhoure afterdetonationand took samples. Upon request

of M. Plank,EUue 3 =d ~US b a~cr~t -e held ~ the s~p~g

area

were

fe8t

for additionalpenetrations.Consequently,the two airctit

17
in the air one and one-halfhourslongerthan planned.

lhe bottomof the mushrom head wae at approximately%,000

altltudo,accordingto the pretiousreportof the two I!snifferl~
-—-

pilote,which meant the F-8~Gcouldnot @in enoughaltitudeto

sampleit● -– S*~er Element

commander,led Red flight. He climbedto &2,000feet,the maximum

altitudefor the F-8bGaircraft,and

70

was directedby Dr. Plankto
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III PRIVACYACTMATERIALREMOVED

enterA small segnant extendingfrom the stem. This was approxhately

an hour and LO minutesafterdetonatim. and his wing

m turnedad flew towardthe CIOUdstem for aboutIs ~nutea ~fo~ .

theymada contact. The cloudwas apparentlyso maaaivethat,although

the B-36 controlaticraftappearedvery cloao,It was actuallyabout

100 milesf= the cloud. When he reachedthe cloud,

was in for a ‘tiaytlmeo First,the samplerpilotshad to flythe F-8~..

on inatmmmta~ Then there-e threeradiati~ ~t~~nta tO rGads

remembetig critidalinformationto be enteredcu the reportsheet

and at the same time read off to Dr. Plankin the cmtrol airoraft.
--

..—
Also,each sampler@lo&carried a stop watchto the hia stay In

radiationover one rcentganti intensity. Insidethe cloud

the

tho

was impressedwith the color. It cast a dullred glowover

cockpit. Hla radiacinatrummts all “hitthe peg$R ‘lhemd ou

lntegron,whioh showedthe raw at whichradi-cti~ty w be~g

acoumlated *. . . went

● * . and I had thought

With ‘evexythlngon the

red hot furnaco,

aroundlib the sweepsecondhand on a watch

it would barelymoveIn reported.

per and the md glowlike the insideof a

cloud. He had spentaboutfiveminutes
--

roentgen

men, and

retuxned

gode’greeturn and left the

in radiationover one
.

Plank,coliectedhis wing

headedfor the B-29 controlainmaft for refueling,then
18

to Kwajalein.

n

-.
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SamplerNrcraft Accidenton MIKE Shot. One of the critical—— ——

ebmente of the samplingmissionfor OperationIVY was fuel for the

F.811aircraft. men

pilotcame down from

aircraft. The pilot

the tankere. If MS

not havu the tanke=

the loadwas don to l~~oo poundslthe sampler

his altitudeand rendezvousedwith the tanker

had SOO poundeof this fuel withwhich to find

fuel load droppedto 1,000 poundeand he did

in si~t, he was to proceedto lkiwetokand land.

At altitudesabove40j~0 feet~the F-8&~aircraftused aPProX~telY

1,200 panda of fuel axr..hour.
19

This F-8~ fuel problemwaa the major

contrlhtlng factorin an accidentwhichwas fatalto the pilot
-—..

durhg the samplingof MI~ Shot.

PRIVACY ACT PROTECTED

MATERIAL REMOVED

had

and

Apparently,

stalledout and gone into

while insidetha-ehmi, tho airplane

a spin. instructedRed 3

returnto the B-36 controlaircraft,thenRed 4 to @ togetherand

startfor the tankerairc-t. Both pilotsacknuuledgedthe instmc-
--

tionsand switchedto a clifferentradiochannel. did
..

20
not contactthe two aircraftafterthat.

..

72
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III

{ Neitherone of the two pilotscouldfindthe controlaircraft

or the tankers. TheirAPX-6 equipnentwas not operatingand

was unable

firstbontactedthe

of fuel,and should

problemwas that
,“-

wouldtell-.limwhat

to pickup tie controlB-29 beacons. men he

controlaticraft,he was down to 1,~ peunds

have been takingoff for Eniwetok. me big

couldnot pickup any teaconswhich

courseto set for Eniwetok. Severaltfis the

B-29 controltriedto direct to a

it but finally‘Iii&tmctedhlm to descendto 20,000.

and then orbit. On severaloccaslcxMhe was given
....

instructims when tho B=29 air ccatrollerbelieved

rendezvouswith

feet altitude

orbitand steer

hewas in the

vlclnityof the

up the Eniwetok

the Islandwith

tankeraircraft. Meanwhile,the Red 3 pilotpicked

radiobeaconon hls radiocompassand startedfor

600 pmmds af fuel. He was approdmately96 miles

north of the Island. *o*WS reportodhls radio

compasswas worklmgand that he had the beacrnfrom Eniwetok. The

-29 controllerinstructedhim to head for the isl~d. ‘ltW=.-

Mlieved thathe had between400 and S(X)poundsof fuel remaining

at that tlma,@ 12uefli~t sdety offIcer repofiedlater. unfortu-

nately,I$niwetokwas about0.70 pm cent o=m=t with ra~ ~ma~--

in the area at the time,although~d 3 aircraft-landedwith zero
21

fuel remaining.
..

.,

When he receivedhis secondsteerfromEniwetok,

reportedhe was at 19,000feet altitude,his eng5nestill

operating,but his fuel gageindicatedempty. A few minuteslater,

“73
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he calledthe Enlwetoktowerto repofihis enginehad justflaredout

and that ha was at 13,000feet altitude.

Eniwetoktower thoughthe wouldmake the

h sight. . ~ givenanother

When he was at 10,000feet,

runway. He had the ls~nd

steerto the xunway. When he

was at $,000feet altitude,he reportedhe couldnot mqke the mnway

andplannedto bail tit at 3$000feet. Hi?radioed: :1 haya *9. ,., ,

helicopterin sightand-am@iling out.” !.,

The AirSea Rescuehelicopterpilotspottedthe F-84 tet~o,n@O and,,

800 feet altitude$ustno@h of the atoll. The aircr~t w inla;~.vel...-. ,.. ,.-.
glideat about150 hots speed. The hellco~r p+,~,dIn ~~d~~, ,,-

jet and followedit t~rd the “-, the,piloto@:~* the,~tlpm~$,.-

releaseand what appearedto be the cano~. The ~rcraft ctitin~e$in,., ,

the @.ids,apparentlyunder control,ad s$~?k the =!= sli#.$~,$,+..

down,with the ri~t -g a bit 10U. ~eitherthe.d~ye.,~kes 9,:.~~ h.?r,,

the wheelswsre dcna. The F-81s*d qr ~t~r~tqr,f’p.>vTto;:~.,.... .’

But on secondcontact,the nose dug.* +dyardsteforehitting.agalne ., ,gf:,.f .

the aircraftfllppedmto 1$s back. Appro+a@~ minutelater the

helicopterwas over the spot. The aft sectionof t~ F-84 waa st+~ d.sible,

Ixt slnkfngrapidly. The helicopterslowlycircledl+?,area,w+ calling

for aid. Otheruntta arrivedand a thoroughsearohof the area followed.
.—

hn Ofi slick,a

was never found.

glove,and severalmaps ap~ared bt

The sampleraircrafthad stmck the ti~ about tlqee

and me-half miles from the end of the mnway cn Eniwetok.

The flyingsafetyreporton the accidentconcludedthat

had spm out while samplingthe cloud becausehe overtaxed
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the autopilot. The cllmb back to altitudecost a lot of fkel. He was

then kept in the ccntrolarea huntingthe tankeraircrafttoo long.

The accumulati~ of thesetroublesmight have causedthe pilotto use

M judgumt duringthe rest of the flight. Had he matitained20,000

feet

have

Shot

altitudeon his flightto Ehiwetok,therewas goodchanoehe could

lani3edthe aircraft,the fivestigatorsbelieved.
22

KXlU3Shot. As a resultof the accidentrefhelingplansfor KXNG——

changed. The @nary refhellngoperationwas to h in the cloud

area,wh51e the secondaryre~eling ama was withinsight of Eniwetok.

Therewas addedan emergency.refiellngarea betweenthe‘two. If the pilot
.-.

couldnot tab m fuel in the primaryarea,near the cloud,he would

Immediatelyfly to Eniwetokand make a secondattempt. This failing,he

wouldIand his aircraftat $hlwetok. l’henew plandirecti”dthat‘no

23
a5mmaft land at ~wetok with less than ~00 poundsof fuel aboard.

Control,tak~r, and s~@er aircraftdld not take part in tbe

rehearsalfor lDN(3Shot,held on 9 November1952. The secondshotwas

sch6duledfor November13, but bad weatherpushedthe date“to16 November

19~2. Ihe sampllngmissionscame off wlthcutticidentexceptthat two

of the saupleraaborted. The hhite 3 aircrafttook off from Kwajalein

tit could-@_ retractlandlnggearsand was forcedto land againwhen

back-upF4 took off as a replacement.ThenWhite & aircrafthad a fuel

pressuremalfunctionand was forcedto retuznto Kwajalein. Bscausetwo

F-84 almraft were requiredto completeone samplecollection,the spare
24

aticraftalso retuxnedto base.
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RadiologicalSafetyDuringOperation1~

The firstama on Kwajaleinfor decontaminationof aircraftwas cm

the parkingramps. Thiswas near an enginexun-uparea and was considered

unsuitablebecauseenginesmight spreadcontaminationovera wide area,

the asphaltpa- couldabsorbcontamhation,and draina~ was not

suitableconductingoff..’washingsoluticns. Dr. Plankand the Rad-Safe

offIcexyof Task Group1-32.4reccmmnded that anotherarea ~ fcundfor

contaminatedahraft. They recommendeda site

IXIII.dingthe necessaryfac&Xikieswas $76,9#.

Forceapprovedthe construction.25 The parking
—

and estimatedcost of

In April1952,JotitTask

ama for contaminated

aircraftwas cm the old Japaneseparkingarea acrossthe xunwayfrom the

26
cmtrol toweron Kwa$alein. HereAir Force personnelremovedthe

particulatesamplesfrom the F-8~Gsamplersunder the dlrecticmof Dr.

Plank. The gas sampleswere removedfrom the JWAT-1 aircraftby people

fraa the @ OhemicalCenter.27 The Rad4sfe crewstook care of film

badgesworn by the samplerpilotsand by personnelworkingin the area.

.

.

No Sampllngpiloton

28roentgens.

OperationIVY exceededthe radiationlimitof 3.9

As the o~ticm terminated,some suggestedthe samplerF-8~ aircraft

be flownto the United‘States&t this planwas dropped. Personneltowed

the aimraft to the beach,liftedthem onto the barge,towedto the side

of the aircraftcamier, USS Rendova,and liftedeach aboardwith the——

shiptscrane. One of the aircraftsustainedvery @nor damagewhen it
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. swungagainstthe side of the shipwhile beingliftedto the flightdeck.

The ship and airoraftsailedfor the UnitedStateson 21 November

Roll-uppersonnelcratedand ahip~d the Instxtnrmtsand sampling

29
equi~nt, separately,to the Los AlamosScientificLaboratory,

Afterwards,Task Group132.4startedactionthroughAir Foroe

headquartersto refi@nthe samplerand controlaircraftwhichhad been

modifiedfor Opera_tinIVY s-e thesewould be neededfor fituretests.
-.

Meanwhile,as the F-8&”Gsamplersatived in the UnitedStates,theywere

returnedto the Strate@o Air Commandat Ber@rom Mr Foroe Base$Texas.30
—

GeneralGlantzhrg recommended; w. . . thatthe samplerairoraft,the
.—.

controlairoraft,the Instmwmted B-SO airoraft,&d the effecte

measuringB-36 and B-h? be retainedin theirpresentccnfiguratim. The

(’ sati~ in money,time,and equipnentare OHOUS. ~31

---

(
..
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SAMPLXNGOPERATIONUPSHOT/KNOTHOI13
(

Late in 1951, the A-d ForcesSpecial~aPons projectreco~e~ded

a seriesd nuclearteststo be conductedat the NevadaTestSite ti

determinethe effectsof nucleardetonationson militaryequipsnt and

some typesof structures.This seriesof tests,calledKNOTHOLE,was

approvedby the JointChiefsof Staff in December19n, and scheduled

for April1953. ~ile Op=ation ~=R/~Ap~wss beingconducted8

the Los AlamosScientificLaboratoryproposeda developmenttest operatim,

@eration~~, to ~ conduct~ ~Nevada ~ tie fan Of 19~20~ese ~sts

reoeivedapprovalalso and becamacombinedwith the KN~HOEE tests,but—

delayeduntil

was underway

Pacific.

1953.1 Intensive

by December19S2,

.,

planningfor Operation~HOT/KN~OLE

as soon as OperationIVY ended‘in’the

SamplingPlanning

ColonelDanielE. Hooks,Chief of Staffat the Air ForceSpeclal

~apons Center,wrote the c-nd~~ of tie L92~~ Test GrOUP (At~c IS

outliningfunctionswhichwouldbe requiredduringthe test series.

Among thesedutieswere provisionsfor samplingaircraft,controlaimraft,
2

and crews,In all aboutnine samplingairoraft. In return,Colcmel
---

OsmondJ.

aircraft,

addition,

perscnnel

Rltland,commandingthe tist group,askedthatnine F-84G

mdified for cloudsampltig,be assignedto his group. In

ColonelRitlandaskedfor one T-33airoraftwith whichto train

in samplingtechniques.The b92~thalso needed18 qual~ied
.
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. F-84 pilote. These pilotswere to arriveat KirtlandAir ForceBase on

(

2 Febxuary19g3 to begintrainingand were to be

with the group.
3

In December19S2,ColonelKarl H. Hcu@ton,

put on temporaryduty

Human FactorsBranch,

Reseaxvhmd DevelopmentDitiicn, Deputyfor Operations,Lieutenant

ColonelFackler, Plansand OperaticmsDi-ion of tie 492~~ Test GrouP

(Atomic), and Dr. Plankof Los Alamcsmet overthe samplingproblems

expectedfor OperationUPSHUT/KNOTHOU. The lengthaf exposureof the

samplesto be gatheredfrom the nuclearcloudswas determhed by the use

thesesampleawouldreceiveby the variouslaboratories~ The Atauic

Ener~ Ctision~s Biologiawdical Di~ion decl~ that 3.9 roentger=

accumulatedexposurewasthe limitfor any individualduringthe test.

~erefore, the radiationexposurea pilotcouldabsorbfor each shot was

figuredvery closely. There were ten shotescheduledand to gather

requiredsamplesfrom the ftit five shots,pilotswould be exposed

to a total of 2.9 rmntgens. For the sampleeneededfromthe secondfive

shots,the pilotswouldhave to take a totalrtititiondosageof 2.9

roent~. ~t an eleventhshotwas added to the seriesand this dosage

increasedto 3.1 rcentgens. Thesefigureswere for radiationreceived

while actuallyin the clad and did not includeradiationabsorbedwhile

near the -d or while flylngthe sampler. Thesefactorsconvincedthe

two colonelsand Dr. Plank that two groupsof pilotswere necessaryfor

the program; one groupto sampleeach half of the test. Also, to stay

withinthe limitsof the allowabledosage,all.secondarysourcesof

radiatia had to be reducedas nmch as possible. One of the ways for doing
/
‘,
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IV

this was to polishthe surfacesso that contaminatedparticlescould

4’
not clingto the aircraft, Dr. AltinC. Graves,Test Directorfor

KOS AlamosScientificLaboratory,wrotethe Special“eapo~ Centerto

5
emphasizethese points. And, on the basisof this letter,the Centerls

6
stafftook actionto obtainF-8h sampleraircraftand ~ilots.

The ~92%h Test ~r~p (Atomic)underwentsome adjustmentfor

UPSHOT/l@@TYOLE.Durin~testingin ?!evada,operations,maintenance,....

and personnelfor samplinghad been securedat the testsite on a shot-

to+hot basis. The new plan:wasto organizea provisionalunit to
.-

furnishthese personneland functionsat all times. The h925th established
.-----

operationsUnit NumberOne (Test)Provisionalofi23 Februti 1953 ~der

LieutenantColonelJames A. Watkins. The new organizationwouldnot only

securepersonneland equipmentfor the”supportof the tests~ Nevada.

but also train personneland executemodif~caticmson the F-8~ sampler

7aircraft. When the unit was finallylocatedat-IndianSprings”Air Force

Ease,it had nine F-8~ sampleraircraft,one B-SO samplercontrolaircraft,

8
and t~O B-29samplers.

The F-84Gaircraftfor samplingmoved to KirtlandAir ForceBase

while the pilotecame from StrategicAir Commandand fr~m the 492%h.

Many were fi.@er pilotsreturningfrom Korea. Cf the twentywho finally
---

flew samplermissionsduringOperationUPSHOT/KNCTVCLE,only two had had

previousex~rience.andcouldlend advice. Thesewere5aptainWilM’n S.

Rose

Unit

and CaptainHarveyS. Stoclonanwho had beenwith the Test #.ircraft

duringNY.
9,
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Becausethe radiationexposuresassumedthis

aircraftcarriedan Instrumentto tell the pilots

Importance,each

instantlyhow much

radiatim they absorbedi The Los AlamosScientIficLaborato~ desi~ed

an fntdgxymwhich performd this requirement.On the baslaof indications

reglstemd on the device,the samplerpilotknewwhen to breakaway during

a sampling*. -Themonitorwaa carefullycalibratedbeforeeach sampling

missionand served.8sthe“primarytistrumentfor samplerpilotuse. For
...

a furthercheck on N-adings,film badgeswere placedaboutthe cockpit

and on the pilot. F-8~ samplersalso carz5edratemeterswhich”indicated
—

,-
peak Intensityof radiationfieldsat any one time,and_an ion chanbr

which‘measuredthe radiatic&approximatelycme foot fromthe
-.

In the wing tips of the aircraft~d relayedthe information

In the cockpit. Throughthis inat.mmentthe pilotevaluated

10
collectedduringhis mission.

In late February1953,test

from Kfrtlandto

aircraftpilote,

began.
l-l

The Special

IndianSprin@.

(,. .-

filterpa&ms.

to an indicator

the samples

personnd with theirequipnentmoved

On 3 March 1953,the F-8&Gsampling

andcrewsarrivedat IndianSpringsand prepaxatims

WeaponsCentercontrolledall aircraftaroundthe test
*1,2

site. All air operationsduringthe test were directedfrom the Atomic

EnergyC~-slon Iscontrolpointon the NevadaProvingGrounds,and

*ln February1%3, the Air Researchand
that the Centershouldtakecmtrol of
with the testingof nuclearweaponsin

DevelopmentCcmnanddirected
all air operationsconnected
Nevada.
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LieutenantColonelFackler,as specialprojectsofficer,handledthe
(

?.
air controller’sfunctionswith a staff of two officersand two airmen.

. .

The colonel,protablythe most experiencedman in controllingaircraft

duringnucleartesting,was assisted@ officersfrom the SpecialWapons

Center: ColonelKurtM. Eandon,Vice Commander,and LieutenantColonel
13

JamesS. Starkey,SpecialProjectOfficer,rotatedthisassignmeti.

--~-mplingtheShots.—.-

Againas in pretious.operations,routtiefor a sh~ be- the day

before. All aircrewspartiELpatingreceivedbriefingson theirmissions—

and weather. Specializedbrief~gs were held at the Test OperationsUnit
.—

Numberone briefingroom,aircrewsrecaivedbadgesand doeimetem, and

the groundcrews installedfilterpapersinto the holderson the wlngti~

of the F-8&Gsamplers.

On the roomingof the shot, the test oprations Unittspersonnel

controlledall takeoffsand landin~ from IndianSprin@ and directed

aimxaft to the NevadaProvingGrounds. At the aontrolpoint,inside

the testinggrounds,ColonelFaclder$sair controllerstook overand

directedthe aircraftd-g theirstay over the test site. Aboardthe

B-SO samplercontrolleraircraft,Los AlamosScientificLaboratory

personnel(usunllyDr. Plank)directedthe actualcloud penetrationsof
--- ..

the sampler@lots. Dr. Plankwatchedthe radiatim exposuresand as

soon as the pilotsapproachedallowabledosages$

to IndianSprin@. Afterlanding

fieldwhere radiologicalmonitors

they taxiedto

determinedthe

directedtkem to ,=turn

the east end of the

extentof contamination

Sk!-2-003~
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on the aircraft. The pilotswere removedfromthe aircraftR, . .

in such away that theirbodiesdid not touchthe skin of the craft

at any time.~ The pilotthen proceededthrou~ the decontamination

center. If contaminated,he tooka numberof showers,

preparedhis clothlngfor shipnentto Camp Mercury

laundry. The radlaticnacquiredby the individual

the

was

his dosagerecord-andthe accumulateddosagecarefully

while personnel

decontamination

thenrecordedon

checkedto keep

the individualfrom~-ceding the safetylimftsestablishedbythe Atcmic

EnergyCammlssion. ...

Meantti, filterreco~~ crewsremovedthe samplipgpapersfrom the

aircraftand preparedthem“r@..shipaentOn courieraircr~ to tie varlo~.
.-

labomtorles. Speedin performingthiswork was necessaryfor the

laboratories

to determine

these papers

had to mn tests m the filterpapersbeforetheywere able

what happenedduring a detonation.Informationgainedfrom

decidedthe actualyield of the

and the amountand type of fissionwhichhad

The sampleraircraft‘coolednovemi@t

shot,speedof the reacticn,

occurred●

and the next day was decontam-

inated. Maintenancecrewswashedeach aircraftrepeatedw with UW,

a specialchemcialwashingcompound. When clean they moved ontothe

parkingramp for
---

the radiological

mission.Ill

rcuttiealrcmft maintenance.Here personnelremoved

Instruments,checked,and recalibratedfor the next

/<
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Ohart: Shots for UFSHOT/KNO~OU—. ——

- Shot Date

ANNIE 17 March 1953

NANCY

RUTH

24 March 1953

31 March 1953

DIXXE “- --6April1953

RAY 11 April 1953
-....—

-.

BADGER 18 APril1953
.—.

SII$3N 25 April 1953

ENCORE 8 -Y 1953

HARRY 19 May 1953

athBIa3” 25 May 1953

CLIMAX 4 June1953

joo-foot
tower

joo-foot
tower

joo-fOot
tower

Air drop

100-fOot
tower

joo-foot
tower

300-fmt
tower

2,L20feet
ah drop

200-foot
tower

~00 feet
in air

‘-Airdrop

Even with two groupsof samplerpilots,the radiationdosageswere

carefullycalculated,tasedon the aircraftenteringthe cloudapproxi-

matelytwo haiiwafter detonation,on the predictedyield of the device,

15” Sampllngon a steed of 2s0 miles an hour, and upon cleanaircraft.

officialstook three

mission,ANNIEShot$

demonstrated.About

MWUHO

majorstepsto reduceexposure. Duringthe-first

the soundnessof cleanaircraftwas clearly

half the exposurewas atsor~d betweenthe last

86 swim-2-003b
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cloudpenetrationand the landingat IndianSprings. The aircrafthad

alwayscollected“residualcontamination”on outersurfaces. But after

‘personnelcleanedthe aircraftwith acid brightener,the polishedaircraft

reducedradiationfrom SO to about17 per cent of the total. Secondly,

radiaticnto

cockpitwith

materiallmt

1953.

the pilotwas reducedth.rcmghliningthe interiorof the

l/32-inchsheetsof lead. Therewas a delayobtainingthis

all the F-84 samplersreceivedthe lead by RAY Shot,11 April.-

The third protectivedevicewas a lead-g~s vest designedto cover

the sidesand front“ofthe torso. This device,like most of the sampling

equi~nt developd duri~gthis period,was the resultof cooperation~

LieutenantColonelFackler,ColonelHou~ton, and Dr. Pl~k. Dr. ~ank

estimatedthat the vest reduceddosagesfrom 10 to 15 per cent. When the

vest was actuallytestedduring?IANCYShot, radiationappearedlessened

~17 per cent. Productionof the vestswas delayedbcause of

limitationin prsonnel and equipnent. However,therewere enou~ vests

16
availableto fit all the samplerpilotsfor EADGERSHOTS on 18 April1953.

Afterthe firstshot of the series,one of the flfing”dutiesw=

takenaway from the F-84 samplerpilots. ColonelFaclLterand Dr. Plank

world out a

B-SO saa@ar

informatim.

systemof airplanecontrolwherebythe navigatoraboardthe

controlgrovidedthe samplerpilotwith time and vectoring

~~s relievedthe F-~~ pilotsof the dutiesofnati~ti.ng

theiraircraftfromIndianSprinqs

samplingmissionwas finished,the
17

courseplottedbck to the base.

87

to the control

B-SO navi~ator

airplane. ~d~enthe

had the samplerts
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Insertin~filterunit into tip tank9of a sampler
aircraft,Cprat5.on UF’SHOT/IQl?’RC’LZ.
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shot, EADGER,the firstgroupreachedtheir

radiation Mnits and passedsampltigmissionsto a new groupof pflots●’U

On two occasionsduringOperationUPSHOT/KNOTHOLE,the samplers

nearlyfailedto nstuxnwith cloudsamples. The firsttime occurredon

19 my 1953,duringHARRY. The test directordelayedthe shot several

times tecauseof unfavoralileweather. Samplesfrom the shotwere very

importantbecauseof the new deticebeingtested. Ten F-84Gsamplers

and the AFQAT-1two B-29 samplersflew the mission. TWO ~snooper~F-84

aircraftreportedthat the cloudtoppedlJ4,2Nfeet altitudeand the base...—-

of the mushr~ was at 29,~ feet altitude. The firstjet samplertook

off from IndianSpringsA--Force Base and climbd southof the cloud
.-

aria. ~ this time cirms cloudshad begunto form aroundthe nuclear

cloud. The samplerpilotcame ou?i,ofthe cirrusat ~,000 feet altitude

and couldsee cnly a dark snmdge on top of the overcast. The F-8~ pilot

I
made passesInto thisdark smdge, obtainingthe onlysamplesfrunthe

main part of the HARRY cloud. Five otherF-84aircrafttook samplesfrom

a thin partof the cloudbelowthe overcast,but thesesampleswerw of low

quality. Two otherF-84 aircraftmade no contactwith the atomiccloud

at all end the fInal two jetsdid not take off. The cirruscloudformatim

extendedfrom SO to 7S milesand appearedsolid from 28,000feetto ~3,WO

feet alti~o. Unfortun&tely,the samplesobtainedfromthe cloudwem

19
sufficientto do cmlythe primaryexperimentsscheduled.

The GRABXl

artillerypiece

Shot was an atomicshellfiredfrom an ~--280-millimeter

and as for the previousshot ColonelFacklertold the

89 swm.2-oo311
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test directorsamplescouldnot

Iv

be guaranteedbecauseof vaporclouds

expectedaroundthe atomiccloud. As the atomicclouddriftedin the wind,

vaporcloudsbecamethickerand thicker. The B-SOsamplercontrolaircraft,

with E. Plankaboard>cltibedabovethe overcast~th littlesuccessin

findingthe atomiccloud. Back throughthe overcastthere

one-fifthof the atomiccloudbelowthe vapor clouds. Dr.

for the F-8baircraftImmediatelyand begandirectingthem

was approximately

Plankcalled

intothis lower

portion. The overcastcontinuedto thickenand lowerso that,titertwo-

and-one-halfhoursfollmgthe detonati~~ samPl~g stoPPedo ~ that

time the atomiccloudwas some 36b miles from IndianSprinGIAir ForceBase.

Two aircrafttook smallsamples;-whilethe last airoraftwhichattempted

to enterthe clad recejved none.
20

conclusions

OperationlJR3HOT/~OTHO~samplingmissionswere not greatly

differentfromthe missionsflownin formertests. The samplerfunctions,

however,were more reftied. ColonelHoughton,LieutenantColonelFackler,

and Dr. Plankhad concentratedon methodsof reducingthe radiationdosages

received~ the samplerpilotsso that larger,more valuablecloudsamples

could be obtahed while the pilotpersonnelremainedsafelywithinthe

limitsestahligh_@by the AtomicEnergyCommission.
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CHAPTER v

OperatioaCASTZEwaa to containaboutseven,dl-thermonuclear

OperatsonHlx. ColonelHowellM. Eotee,Jr., 12thAir Mvlelon of the

StrategicA$rCumand, wae to comand the Air TaskGroupand, on 1

IVX refo- Into Joint TaskForceSEVEUforOpemtionGASTM and,

ehortlyafterbeam a permanentorganizationfor futureovemmaa teat

1
serie8● In8tmmmtation ~ taaildlngat the PaoificPr-g Qrounda

mild not be chartedbeforethe reeultaof the UPSH~/KNOl’HOIXwere

knoimthou~ moh uae prepared“-~November1953. S5noethiswaa typhoon

seaeonin tie Paoifiu,OASTM testswm macheduled for the s-g of

199. Air ?oroeheadquartexaannouncedO~ratlon ChSTLEwould begin●t

the PacificProv5ngQround6M ‘soonau conditlma pmaitted. Geneml

Xilla organiaedthe offloeof depu& ccamanderfor ove=ea8 testsand

am l~ed the duty to ColonelEdwardH. Gavin. ColonelGavinworlmd

closelywith the Oenterstafffor the interimbetweenIVY and (&T123.

(he of Ma qjor pm$wta was to considervariousairplaneawhichmight

2
meet new saaplingrequ-nta ●

*On 29 MovembF 19S2, Oolonel@tes bcame BrigadierOeneral,his new
rank ~ralleled planningfor Operatim CASTIE.

Uwlul \\}

. .
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CloudSamplingRequiremsn~~for cASTM

cloudwas some 20 milesin

diameterand olimbedto al.meet~O,ooofeet. The ~in clad extended

from S0,000feet altitudeon up throughthe tropopmse and was almost

XXImileswide. me F-8@ sampleraircraftclim~d to theirmaximum

altitudeto collectsamplesfran this mmster. Scientists,however,

d~bted whethersamplestakenfrcm MIKE cloudrepresentedwhatwas

actuallycoutatiedin the“aloud.Therewas alsouncertaintyabout

whetherthe sampleswere takenfrcm the stem or fromthe lower porticnsof

the main cloud itself. The size of the MIKE cloudand thesedoubtsabout,-

the value of samplestakenfrom it, causeda changein requirementsfor

-“-3samplingthe Opration CASTLEshots.

Withintwo weeks of the end of OperaticmIVY, Task Group132.4

officereand the Air ForceSpecial~~eaponsCenterstaffbeganstudiesto

determinehat al.rcraftcouldbe convertedto a samplerconfiguration

for hi@er altitudes. But, beforea decisioncouldbe made,sampling

requimrmts had to be firm.

bte in January19S3,office~ from the Air Force%XSCi~ Weapom

Centertisited the Lou AlamcsScientificLaborato~ and againmet with

HaroldF. plank, Dr. Plank outlinedgeneralrequirementsfor cloud

samplingand, afterwards,drew
--—

approvedby the laboratoryand

early in February. Becauseof

up more detailedrequimments whichwere

submittedto the new Task Fo- SEW!

the questienablesamplessecuredfrom

highaltitudesamplingvehiclawhich couldKU(E Shot,Los Alamcswanteda

at least penetratethe lower portionof the main c1cud. Datafrom tiese

.
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high altitudesamplingmissionscould then b comparedwith MIKE saiiples

to detetine hw representativethe F-8bf3sampleson IVY had been.

The samplingofficersspeculatedthat an aircraftto performthis

hi~ altitudemissionwould have to operateat or about 5~,000feet

altitudefor at least one-halfhour, long enoughto =ke several~asses

into the cloud. Shouldthe samplesprove againstthe F-84Gaircraft,then

anotheraircraftwould be chosento becom the pe~ent sampling‘mhicle.

LX Alarmsscientistsremifid, ~s03 that.t~ s~pl~g

high altitudeaircraftbe as efficientas thosemounted

l!
bt witi mo= area for s~pltig pper.

.-.

UnmannedSarnplemfor CA5~——

deticeon tie

on F-8LG aircraft,

Altitudelimitationsof sarngilingaircraftal-socausedsome discussion

aboutusingunmannedvehiclesagain. Drones had @thered the fi=t cloud

samples. However,duringOperationGBEU2?HOUSE,Dr. Plank superdsed ftilng

rocketsat atomicclouds. ‘he experiment,at that tti, re~lted ~ no

samplingresults. shot gmh’edthe main cloudso highJ——

that even the &st mannedaircraftcould hope for littlemore than to sample

the lowerfringes. -. Plank pointedcd that tie B-~7S ap~=ntly the

best of the availableaimnzdt for sampling,would penetratethe cloud some

four to six~prs after detonatlm and expose its CreW to abut 3●~

roentgens. Samples gatheredby a guidedmissile,or some othervehicle,

would ~ssibly be about ten times more valuablethan those gathered~ the

%57 , Such an unmannedsamplershouldbe capableof sustainedhorizontal

flightbetweenS5,000and 75,000feet altitude, Dr. pl=k saidj and bS
.

sWEH-2-oo3b

\~”’AFwno



v

capableof flylngat leastMCI milesat

ColonelGavinashd the WrightAir

thesealtitudes.

Developnt Center

w.

for information

on guidedmissiles,test vehicles,or targetdroneswhichmightfit these

unmannedsamplingrequirements.Any such vehicle,he pointedout,would

have to be capableof recoveryoverland. LieutenantColonelRichard

S. Nugent,the colonelJsadministrativeassistant,hand-carriedthe
..

requestto Wri@t Field.Andwas able to get some preliminaryinformation.

Rocketvehicleswould be difficultto adopt becauseof the problemof

attachingadequatasamplti~devicesto them. Also,they would be difficult
.—..

to recover,especiallywhen opez’a~ingin the Pacificprofig mounds.
5

JointTask ForceSEVEN was-=o in favor of unmannedsamplingdevices.
-.

BrigadierGeneralA. R. Walk,U. S. Amy, Chief of Staff of the JointTask

Fome, suggestedthat Los Alamosand the Centerinvesti~te the potential-
+6

itiesof the Q-2 droneand the drme B-47 aircraftused on BRASSRING.

Centerofficialspointedout, however,that the Q-2 dronecouldclimbvery
I

littlehigher thanthe F-8hGsampleraircraftand, becausethe advantage

of the drcneB-h7 overavailablesamplerswas not very great,the log~tics

7,8
of o~rating at the PacificProvingGroundswouldbe-exorbit~t.

Therefore,no seriousattemptwas made to secureunmannedsamplers.How@=rS

while preparing finalreportfor CASTLE,GeneralEstesaskedthe University

of California~lation Laboratory,at LivemoI=S Califomia$ what they

thou~t an unmannedssmplershouldbe like.9

ProfessorKennethStreetand Roger mtzel, sampltigexp=ts from the

*A programto developa prototypelong-ran~ automqticbombdeliverysystem.

96
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Livermo~ mboratorles, believeda guidedmissilecapableof operat~g

between80,000and 100,000feet altitudewas needed. They wantedsuch

a vehicleto enterthe cloud betweenfive and ten minutesafterdetonation

and be capableof collectingboth gas and patiiculatecloud

The vehiclesof oourse~sho~d be recoverables=d have the

land on a S,000-footrunway.
10

Tn hls finalreporton OperationCASTLE,GeneralEstes

samples.

abilityto

pointedout

that, becausemanned samplingaircraftwere the bestvehiclesavailable,

scientistswere forcedto acceptthem~even with theirIimititims. A

studyof guidedndssilesfor-sampllnghad not been

CASTLEbecausetime was too%hort, missileexperts

CIOUdtemperatures~ gusts~ and radiationda- were

Estesnecomended firtherstudy of guidedmissiles

accomplishedduring

were not available,and

not available. General

for this purpose,capable

U
of operatingfrmn 100,000to 125,000feet altitude.

M~ng SamplerAircraftfor OASTLE—— —

M spiteof the effortsfor B-S7 airoraftand the ourrentthinldng

abut guidedmissiles,Task Group7.4 sampledCASTLEshotswith F-8h jets,

plusthreeFeatherweightB-36 aircraft. Ebthtypeswent to modification

depotsbeforwbeingahlppedto the PacificProtingGrounds.

Air DevclopnentOenter,the AtomicEnergyCommission,AFOAT-1,met at

the MobileAir MaterielArea depotto planmodificationsneededfor CASTLE.

The F-84Gsample= w= to be rtired, have new electroniceWipm@nt
.-

(
“\

Mwuw
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(-
installed,and to receivea new gas samplingdevice,calleda ‘tdouble-

squeegee,n installedin ten aircraft. A new type gammaintensityrate

meterwas to be installedin the cockpitof the fighters. The B-36was

to mceivea filtersystemfor the pressurizationcomplex,alongwith a

‘tdouble-equeegee~~ and a particulatesamplin~device. One of the B-36

aircraftdeceived-electronicequipmentso it couldbe used as a bachp

m

.

for the B-36 controller-In the midst of thesearrangements,equipnent
.—.

for installationwas stillin designstage. Thesewere the “double-

!!him altitude~+...samPl~g devices’squeegees, However,engineers
.—-

fromthe WrightAir Development‘~enterassuredthat they would be ready

when needed.
.—

_..
me OgdenAir MaterielArea depot;Utah,

to the F-8LGsamplersand plannedto”c,pmplete

accomplishedmodifications
.

the work on 14 September

19s3. The San AntonioAir MaterielArea depot,Texas,handledthe work

on the threeB-36 aircraft,two samplersand me controlaircrafi,and
b,

12
plannedto completethe work by ~ October1953.

Therewere seriousdelays.

devicesand mountedthem but the

failed. Much work was necessary

Ogdenreceivedtie new !tdouble-squee@e’t

motorsand pmp shaf~soverheatedand

to ftid a fix for thesefailuresand

the F-8&Gsampleraircraftwere delayed99 days at the depot. The aticraft

were finallyfk-~hed and out of the modification facilityfiststi days

&f o= theywere to boardthe carrierfor the PacificProving.Grounds.

At San AntonioAir MaterielArea,meanwhile,the B-36 sampler

modificationprogramran into trouble. ‘he Tracerlab,Incorpora~d,

desi-d the samplingdertces.for the big bombersbut did not meet time
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schedties● ‘fhisdelayedfabricationof the unitsuntil some LO days

after the B-36 modificationswere to have beencapleted. The fir

MaterielCommandestablisheda ~crashprogramnto get them installedcm

the airoraftand B-36samplerscame out of the depot cn 2$ January1954,

threedays beforetheywere scheduledto leavefor the Pacific. The

programhad fa31enbehinda totalof 112 days.

Thesedelayeureckeda flightt~inl.ngpro- for the s=@~g

squadron. The pllotsrconductedflighttrainingwith borrowedairplanes

withoutthe sampllngInstmnents. When the crewsof the squadr~ arrlvk~-—...—-
at the PacificProvingGroti~, theywere requiredto fly ~ch more to

make up for lost

for samplingand

imposedan added

training.#he crewswere concernedwith kic procedures.
-.-

shouldhave been -f ectingtechniques. E%trafl@ng

tmden cn the TestAlroraftUnit. Suppliesaridspare

partswere used up rapidlyand latercausedtroubles.durtigthe series.
13

Some of the de-, OeneralEstes pointadout,was -Seal by ~q*meuts

from numerousa~ncies whichhad been presentedat the modificationdepd.

In the fhture$OeneralEstes recommended,the AZr ForoeSpecialWeapons

Centershouldbe made the clearinghouse so thaS the modificationdepot

receiveddlrectima frca cmly one agmcy, Also,deeignand equipent

‘shouldbe establishedon a deadllnewhichwould give the depot the to

IA
finishits-=k.

One problemin the OperationCASTLEplanningwas se~rtig F-8L

samplerpilotsto supplementthoseassignedto the new 4926thTest Squadron

(sampling)● ColonelEdwin GavinaskedJointTask ForceSEVEN if it were

possibleto securesome of the pilotswho flew samplfigMssiom durfig
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OperationIVY and offered

September1953,scientist
—.

v

1$
to supplya list of n~es.

Plankattemptedto get several

Later,in

IVY samplerpilots

frornthe 8tiIAir Forcebut the StrategicAir Commandcould,not releasethem

for CASTTiE.Later,the StrategicAir Commandand the Air DefenseCamuand

were to supplyeightF-84 pilotseach to trainas clouds~pler PflOtS~th

the 4926thand toaccoqany the squadronto Eniwetokc This cawed so~

budget~roblems. Each militaryorganizatim participatingin the test series,-

had to stand the cost--ofits Patiicipatingunit. However,the two co-ds

ar~ed againstpayingthe temporaryduty costsof theireight pilotsfor
.-.—

CASITJIbecausethe requirementshad been letiedon them too late to include

thesecosts In theirfiscalPar-l%b Wdget. Task ~OUP 7 .hs therefore

askedthe JointTask Forcefor money,which in turn askedAir Forcehead-

quartersfor the finds. Washington,in turn,decidedthat the Air msea~h

and DevelopmentCommandshouldfoot the bill.

“replacedColonelGavinas de~ty commanderfor

reportedthat the Alr Researchand Development

ColonelEarl W. Kesling,who

overseastestsat Center$

Commandrefusedto pay these

costsand the SpecialWeaponsCenterdid not have the money* Hence,Task ‘
.—

ForceS= plannedto pay the expensesunder protein,:then wo~d =k for

reinhmement later. However,Air Forceheadquarters

transferredto the h926thTest Squadron(Sampling)on

of station. Ilzis-actuallyreturnedthe burdento the

16
Weapms Centere

The officerstrength

firstmonthsof 19S3. In

assignedto the squadrm.

of the 4926thTest Squadron

Augustand September,there

orderedpilots

a permanentchange

Air ForceSpecial
.

.

. .

hilt up d@ing the

were 20 officers
-.

In September1953,howev,er,10 office= were
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attachedand in October,the sq~dron showedan officerst-@h & 38S

with nine pllcfts● In November1953, the

settledat LO officersand this remained

cJtmi&

officialstrengthof the aquadrm

its strengththroughoutOperation

A I?ullacaleatirehearsal,occurredoff the coastof California,

27 Octolxr1953, end was calledope~ttin TIG@CAT* Thfitest= to

allowthe Air Force-andNavy aircraftto becomeacquaintedwith operational

proceduxw for C~TLE and to checkthe comtmicationsnetworh. MY
17

deficiencieswere to be.correctedwithinthe threemonthsbeforethe series.
.

Hng thesemaneuvers,lhe h926thTest sq~dnn (s.~pl~g) ope~~d

fran the San Me go Naval Alr%at ion. The F-8&(3aircrafttook off frcm

San Diego and flew soresSO miles to seawherethey cams underthe control

of the OommandShip, the @ ES*, which vectoredthem to the B-36

’18
samplercontrollerairord”t. In *, the controllerdirectedthe Jets

throu@ simulatedsamplingmaneuverssad returnedthem to the conmandship

which sent them back to San Diego. The rehearsalwas Importantexperience

for the air~ea ream. aircrti. One of theseaircraftflew di=tly under

the B-36samplercontrol,whileanotherwas und& the controlof the

commandship. Mlssicaaircraftwould be no fartherthan SO milesfrom

emergencylandlngfacilitiesat any time duri.ng the rehearsal. ‘~

will be p&63-&alarlyappreciatedby our littlebrothersk the F-84

thunderjets,*a hieflng officerdeclared,‘whowill be fl@ng long range

and endurancemlsslonIn singleengine,high performanceaircraft●”

TIOER#AT was successful.Communicationsequipnsntaboardthe

co~d ship, tuxnedup many malfunctions=d the ship Pt ~to S= Die@
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immediately afterthe exemise for repirs. Also,the RB-36sampler

controlleraircraftturnedup som communicationsfallwes whichneeded

correctingbeforeoprationsstarted. By mid-December1953,the USS FSTES——

had undergonework h San Diegoand was readyfor anothertest. Oeneral

Estes,therefore,sent six F-84 samplersto San Diegoto run a communica-

tionscheckand t~ givethe pilotssome additionalpracticeon ground

controlInterception. Duringthis test,cormnunicationsequipmentworked

19
satisfactorilyaboardthe‘ESTES.

The valueof a lead vest to protectpilotsfrom radiationwas

demonstratedduringOperationM. In August19s3, pilotsof the sampler

squadronworked at a

sleevelessvest which

shieldingattached~

new desigxr~orthe vest. ‘lhisconsistedof a nylons
-.

buttonedaroundthe neck with fiberglaes-lead

four buttons. The fIberglasswith lead woveninto

it was a quiltedpatternand pliable. When the firstcopy of the new

designarrivedat KirtlandAir ForweBase,the 4926thpilotstook it to

the swimmingpool for safetytests. Escapefrom the vest,while in water,

was foundsatisfactory.Dr. Planksuggestedthat the fiberglass-lead

shieldingbe wideneda bit to protectbetterand with this modification

the vest wei@ed six pounds. me mst was manufacturedfor use during

CASTLE●

Ihrtherp&-&ticns foundthe seats of the F-84Gsamplers

20
with sheetsof lead. In addition,the pressurizationsystem

covered

of the

aircraftcontainedfiltereto keep out radiation. Yet more precautions

were taken. When the samplerpilotflew into the atomitcloud,he.went
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on 100 per cent oxygenand

mission-.When the sampler

v

remainedon this for the

pilotlanded,a platform

durationof the

mountedon a fork lMt

removedthe pilot,thus preventtig him from comingintocontactwith the

21
cont&ninatedskin of the aircraft.

JointTa81cForceSEVEN ltited Prsonnel aga~ to 3.9 roent@~

exposure. S= p6rsonnel,ccmductingspecialexperiments,had Ken

exemptedfran this restrictionand includedwere the cloudsamplerpilots
..

who were limitedto 12 roentgens. This wouldalluwthe pilotsto fly

three or four missions---But pilotswho were expect~g to flY OQ fit~—.
..- 22

testswere restrictedto 7.5 roentgens for CAs~ ●

-..—

Smpliq CASTLEShots—.

Afterthe trainingprogramhad been drasticallydelayed,General
..

Estes arrangedto have the saillngdateof the aimraft carrier,USS

BAIROKO,delayedso the pilotscouldhave more time for this purpose.

Scientificpersonnelopposed&cause the carrierwas takingsome aircraft

to the islaudswhichwere requiredimmediately.The advancedechelcmof

Task ~OUp 7.& -ived on Eniwetok2 January1954,and began

the main partywhich arrivedon 27 January. As notedabove,

peoplebe- an intensivefmng program. flightsWre made

preparingfor

the sampler

to checkthe

schedulesW ccnmsmications. These were followedon 16 February1954,with

a full-scaledrehea~al of the Air Task Groupunits,and, 23 February1954,

23
with all particl~tingunits.

CASTLEwas to have sevenshots,all ~oducing energYfieldsfi
—

megatonranges. However,one was cancel-ledand anotherchangedso the
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Qiart: OperationCASTISScheduleat BildniAtoll—— -——

Got “ Date QI!9

mm 1 Harch 1954 surface

27 Marchl%h Barge

KOO?J - 7 @ril 195h Surfase

UHro?l 2L April1954 Barge
..-

HECTAR U xv 195h Bare

Dur5ngthe flint shot of OASTLE, o~ratione penmnnel expectedthe

hi~est @eld would be 12 memtm. ‘However,earlyxwulta Indicatedthat

thedevicehad producedan unexpectedmeld .~faomt :5 :q+tom.
2&

Follou-

Ing detonation,the sampleraircraft took@f and flew towaxdthe cloud,

under the @idance of the = =TH whichvectoredthe samplereto the——

RB-36controlaixwaft,!l@ng nearthecloud. The RB-36haden

experiencedand hi~ly ak511edcrew of controllersaboard. Dr. Plank,

Cobnd FacIder,andColonelHcnaghtonwere on hand to directthesamplezw.

In addition,Major Billy Burke$on tempomry dtiyfr= ~e @@5th Tat

Group(Atmic),and MajorFinlaA. Mitchell,the l@6th Test Squadron

(Sampling)munlti- offIoer,ueuw on the controlaircraft. the experience
.-

of these peoplec~ed 1110=than 35 atomicdetonationsbeforeOperation

CASTIE. They studiedthe growthand fomatim of the clad and gavetk

samplerpllotaspecificdlreotlme on what portlcnof the cloudto
25

penetrate and how long * stay around.
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The cloud reachedglgantlc

proportions. The initialcllmb of the cloudwas about1,000 feet a

secondand, beforethe first minute,It was past ~0,000feet altitude.

Withfha few minutesthe cloud had-mhed throughthe tropopauseand had

reachedaltitudesof 120,000“to1~0$000feet. As the cloud passedthrough

the tropopauseit-be@n to flattenout until its width was from lSOto
..

200 miles. me bap~of the mushroomextendeddown from 4~,000to L8,000

feet altitude. fie stem of’thecloudusuallywas 10 to 20miles h diameter

and, justafter the detuaatlon,extendeddown to the sea. Later, as the
.—

wind beginto move the cloudaway, the stem base was frqm18,000to 20,CX)0

feet altitudeand ~~d

severeturhlence in the

~ convectiveforces set

out-tidy’rain from one to two hours. Therewas.

stem and lower portionsof the mushroomOcaused

up ~ the extremechangesin temperaturesand

the many tons of =ter and materialpickedup and carriedinto the cloud.

~is turblence lasted for about two hoti, and was comb-tiedwith e~r&rnely

high levels of radiation. Therefore,the sfiplersdid not attemptto

penetratesuch a cloud for at le=t two hou=. ““

When the first samplerpilotmade a pass at the cloud,he w directed

ty a quick route of escape h case

samplingmissionsfollowedbetween
--—

‘Theclouds,at the Pacl-flc~otig

east at a speed of about 30 knoti~

radiatia provedtoo hot. Normal

three and one-hslfto five ho-.

Grounds,usuallydriftedto the north-

the~fore, all samp~tigUSUaY hd tO

be accomplishedwithin sti hours after detonation,beforethe distance

to the cloud got too greatfor the samplingaircraftto safelyconduct

(

Amuuf
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theirmission

When the

Test Squadron

v

26
and get back to base.

aircraftlandedat Eniwetok,specialcrewsof the 4926th

removedthe filterpapers,installedthem in lead containers~

(
,,

and placedthem aboardlong-rangetransportaircraftfor the flightto the

27
UnitedStates. The gas sampleswere transportedto Pew Island, Later

on the Los Ahmos ScientificLaboratoryreportedthat thesesamples

collectedfrom BRAVOwere the besttakenfrom any detonationin the

Pacific.
28

The secondshot,ROMEO,was postponed17 times. ~is cawed SOmS..—.

troubleand changesin p~~---”for+heTest AircraftUnit of T=k Group7.b,

29 ~ dela~ piledu~and others. GeneralEstes informedGeneralMills

thatTask Group7.&might be oveme= -fora long t-. “Ifwe wait for the

idealwinds desired,“ GeneralEeteswrote, Itwewill have to wait for a

typhoonand a fire on the back side of it. Seems to be onlyone typhoon

comeseveryfour yearsJso this may be a long TDY.n 30

Problemscausedby the delayswere serious,howe=r, mile wafttig

for the shotsto be fired,aircraftsufferedfrom dr@ngup of seals

in hydrauliclines,corrosionof ntal surfaces>valveswhichstuckjad

moisturecorrosionof electricalsurfaces. One way to preventthese

troubleswas to fly them, The Air Task Group “exercised!’its aircraft

and on one ~ it was discoveredthat two B-36 aircraftcouldnot

retractlandinggears,whilea numberof F-8&Gaircraftwou~d not feed

fuel from theirtip and @on tanks becauseof stuckvalves.TO cd~teract
.

thedeteriorationresultingfrom such idleness,GeneralEstesreported

to @neral Clarkson,task forcecomander, ‘l.. . ~ am ta~ng the risk
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of flylngour aircraftfrequently.tt GeneralEsteswas receivingthe

sameweatherbriefingsas GeneralClarkson. If the weatherlooked-..

favorablefor D and D + 1, GeneralEstes instmcted his aircraftto stay

on the ground. If weatherlookedunfavorablefor thesetwo days,then

Air Task Groupcommanderassumedhe was in D -3 day and instructedhl.s

comnandereto fly theirairplanes. In effect,General‘kteswas gambling

that when the weatherpeoplebelieveda L8-hourdelayin shootingwas
.

necessary,therewas, in fact, at least60 hoursbeforethe nextshot.

This allowedthe aircrewsnecessaryflighttime to avoidmany of the—..

maintemnce troubles. Ho~ever,if an unforecastchangein the weather
.

causedthe test director5--tddectideto firea shot, Gmeral

that he would be h ‘somewhatawmrd situation.hHowevers

WSO far my guesseshave beenceirectbut the possibilityof

Estesadmitted

he added,

a miss always

exists.. . In my estimationthis b a risk whichmust be acceFtedif we

are to be certainof havingthe trulycriticalaircraftin a position

to com~letethe desiredmissions.tt

Generaliktesfound that the B-36 samp~exai~raft we= ~ cfitical

demand. Scientistswerewillingto fire a shot@thmt F-~G sample= ~t

not if the T!!-36high altitudesamplerscouldnot perfon theirmissions.

The RB-36controlaircraftwas also tital in that the F-8&Gsamglers
---

couldnot operatewith~t it. Therefore,to meet theseconditions,

General?!Ztesestablisheda prioritysystemfor main+qnance.First

prioritywent to the two B-36 samplersand

F-8@ samplerswere second,alongwith the

the RB-36controlaircraft,then

weather,rescue,the photographic

107
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DecontaminatingB-36SamplerAircraft,OperationCASTIl
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31
airplanes,and the 2-b7 inter-atollairliftairplanes. Duringthe

delays,General $!tesalso had his staff studythe possibilitiesof get.

ting Air Task Groupaircraftreadyfor shots firedclose in sequence.

The limitingfactor,reneral

E-36 bombers, If the :P.STL2

ah aircraftcould be ready.

the Mr Task Croup could not

enou~ to su~portthe shot.

Zsteslearned,was decontaminatingthe huge

shots couldbe fired on a seven-dayschedule,

If the shots were five or six days a~rt,

putup 100 P3r cent of its aircraftlxt

Tinestaff worked out a 2L-hourschedulefor

decontaminationand-maintenanceand Flamed to try it out followingRCMEO

shot:2 ‘-”- “

Aftertwenty days de~ay,R@I-d fired on 27 March 195&. The yieldwas

predicted-tons but its actualyield was about~

Vission.stranspiredwithoutincident.33 The grouptried outits decontam.

Inationpro~am and found that,with no undue trouble,personnelcould

readyhalf of the aircraftfor anothermissionwithin threedays.i{owever,

the maintenanceprioritysystemwas not tried out tecauseof the total

34
numberof aircraft%tiichflew on ROMEO.

KOON Shot occurredearlyon the morningof 7 April 19%. FroIuan

~ ‘he ‘eVice~r~=d~expected@eld of

m which causedmost of the effectsaircraftto fail to gather
.- ,----
data. The decontaminationprocedureswere again appliedand proved

practical,however,the smallyield delayedthe maintenancepriority

systema~ain. M F-PL sarn~lerlost turbinelxxketsand

landingon the Bikiniairstrip. Only becausethe yield

109

made a forced

was much smaller
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thanexpecteddid the pilotnegotiatethe landingsafely. His wingman

stuckwith him throughall this.

Resultsfran the detonationof the KOON deviceeliminatedthe

necessityfor EOHO whichwas to follow. This had littleeffecton the

Task Group7.L plans,exceptto lowerthe missionaircraftrequirements

a bit.

Afterfive postponements,UNI~ followedon 26 April1954. Duringthe
..

samplingoperations,‘oneF-84 samplerwas replacedby a sparewhen his wing

tank fuel systemwouldaot operate. Personneldecontaminatedthe one B-36..-

samplerand seven F-8& sample=, accompl.lshedmaintenance,and had these
35

aircraftreadyfor another‘=ssicnwithin24 hours.

YANKEEeventfired a S *Y 195~ and the testdirectorexpressedthe

desirefor anothershot within24 % 48 hoursso the groupused onlyhalf

the aircraft. TWO B-36 sampleraircraftflew into the cloud,each bringing

backa dmble sample.Therewere also nine F-84 samplerson the mission.

SeveralpostponementscausedNEOTARShot to be firedon 14 May 1954...

On one occasionthe shot was called

and were in positionfor zerohour.

about1.6 megatonsand the samplers

off afterall aircrafthad takenoff

The detonationproduceda yield of .

had trouble. A“largeconcentration

of cirruscloudsformedaround
---

find littlato sample. A good

in the vicinity,as scheduled,

the cloud,then were forcedto

the cloudand the catrol aircraftcould

many of the samplingaircraftarrived

orbited,waitingfor a cmce to penetrate

retuznto base withoutsamples. When they

arrivedat Eniwetok,the samplerpilotshad to make landln~ in heavy

rain. Many of the F-8& sampleraircrafthad electricaltrouble. In the
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rain,the approachto the mnways at Eniwetokwere alwam difficult. One

F-8L samplergot down on’the runwaythen hit a heavy pudfleof water$

veeredoff the nmway and rammedinto a sand Wk. The nose wheel of

the aircraftcollapsed,but the samplerpilotescapeduninjured,
36

Eamagewas not reallysevereas the sand bank was about the height of

the landlnggearso that the nose gear was foldedand the aircraft

stoppedh a level pesitionwith the main gear still extendedand ncse
..

restingon the sand bank. ‘The main problemwas radiologicalcontrolfor

when help arrivedthere we~...alreadytwo army privatessittingon the wing
—..

of the ‘hotWairplane. For this =ason, an emergencylandingon a

strangeairstripwas alwa~ of mncern to the sampling~ople.

All six of the deticesfor OperationCASTLEwere to produceyields

in the megatonrange. Wtth the exceptionof KOON,wit~~
.

expected,all the shots were larger. Perhaps,the most signifi-

cant resultof the operationwas proofthat_

- “’ ‘l”a’ed “e ‘i@y

~-under”” ‘e
test seriesproved weaponswem practicaland could

37
be handledby operattigVIitS. -

ColonelHoughtonreturnedto the Air Fome SpecialWeaponsCenter
---

beforethe operationendedwhere he reportedthat sampleshad been from

adequateto excellent,with some of them being the best ever-taken..

me F-8LGsamplers,operatedto SOIW 360 files f~m Eniweto~~and Rturned

to base withintheir fuel capabilities.The F-84G used wing taribwhich

.
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were droppedwhen empty. On two occasionsthe singleplace

encounteredminortroubleand landedon an emergencyrunway

Atoll. nThe R-36 featherwei& sampling,” ColonelHoughton

jets

on Bikini

reported,

“exceededall expectationsin termsof altitudeattajnedand the usable

in-cloudportionof theirflightprofile.” The giantbomberstook off

with a wight of 230;600pounds,climbedto a ‘ReasonablealtitudeH
.-.

and leveledoff whib-ethecrew put
—

then climbedto maximumaltitude.

hoursand ten minutes. CMGhanyof.-.

on theirS4 partialpressuresuits,

This procedureusuallyrequiredtwo

the fli~ts the bombersreachedSS,CXIO

feet. The crew encounteredproblemsof keepingtheir jet enginesnxming
.—

at the maximumaltitudeand cm eachrn$ssionlost one or two jet engines

and starteda gradualdescent. Theywere able to remainat altitudefor

samplingapproximatelyone hour and ~D minutes,and samplingequipment

operatedsatisfactorily.l~Asusual,the personnelexposureswere lower

than anticipatedpriorto the operation,tlColonelHoughtonwrote. The

reasonfor this was that fuel limitationsdid not allowthe sampling

aircraftto remainin the cloudas long as the scientificpersonnel.

from Los Ahms thoughtdesirableduringthe planningphasesof the

operation.Samplequalitywas ffid to vary in the cloudwith altitude

and also with horizontaldirection. Sample removaloperationswent off
-- ...

withouttrouble,pressurizationsystemfiltersworkedwelliand the
. .

lead vestsworn W the samplerpilotsand crewsreducede~-,to

radiationby at least 40 per cent. No pilotcomplainedaboutthe vests

beinguncomfortable.
38 ...—
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RollingSamplePapr for InsertionintoLead rip, O~ration CASTLE

AFUJHO
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SamplingPaper is InsertedintoLead Pig, OperationUfSTLE

AFwl.mo

LiftingLoadedPigsfor Transfes to waiting
EeliveryAircraft,OperationCASTLE
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OperationCASTLEISsamplingprogramresultedin

for B-57 $et bombersas pemanent samplingvehicles.

the decisionto

Followingthe

ask

operation,kneral Estesrecommendedthat the B-57aircraftbe used on

all futuresamplingmissions. He believedthe aircraftwould require

a removablebomb bay fueltank for additionalrange,reserveoil

capabilityto ta@ can of the rateof use of oil, “featherweightinglt

to increasethe maximumaltitude,and,finally,deticesfor collecting..

particulateand gas Samples. Nine B-57Baircraftcouldreplacefifteen

F-84 aircraft,two B.~@ samplersand one R.B-36Hsamplercontrolaircraft.
....

In addition,the nine B-57a~rcraficouldbringback’bettersamplesthan

couldall these

operate. ‘Each

eliminatingthe

were available,

aircraft

aircraft

need for

the

in both continental

withoutthe loan of

*39
concluded.

B-57

- ..
and-would,of course,

wouldhave a Issmpler

a controlaircraft.”

be much less expensiveto

directortaboardthus

When more powerfulengines

aircraftwouldmeet ‘. . . a13

and overseastestsin + effective,

aircraftfrom otherUSAF a~ncfes,”

fiturerecpirements

economicalmanner

GeneralEstes

*
Centralcoordinationof the effortsof the samplingaircraftis still
necess~ and a controlplanehas continuedto be used with B-57 operations
with a scl.entlficdirectorin the back seat. A B-57 is used,however,
and can samplslast as a back up in case of aborts. An exceptionto this
took pla&-during one of the ROVER samplingoperationswhen the entire
samp~g ~ were easilyotservedfrdm the controltrailerin the forward
area. This was done becauseof the attemptto employKDB-1 dronesand
controlthem from the ground. On this occasionthe B-57 operations
proceededsmoothlyfrom the groundcontrol,but this was a highlyspecial
case.
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17●

18.

19.

20.

21.

22●

23.

24.

25.
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Officere~ Roeter,AlWC, 15 Aug., 1$.Sep.,
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Ibid., 24-25.

IMdc, 58.

~W, 57.

~ld., 32-33.

Ibid.,6SC

fi~d.,59w69.

CAS’I’ZE, 38-110.
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OASTLE,30.31.

..

.

.“
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IMd.

Ibid.,700

Xl)ld.,77-78. :.

Ibid.,76-78. -
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.....

Ibid.,85-106.
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Ltr.,Col. KarlH. Hought~Aotg. DOS/R&D,to Ch.,
Div., Dir. of Rsch.,ARDC, n.’d.,-=,ub$.:Actixrities
CASTLE,see App.

HumanFacto~
Report,Operation

FYnalRpt., Cdr., TG 7.4, OperationCASTLE,11, see App.
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CHAPTER VT

OPERATIONTEAPOT: CONTINENTALSAMPLING

Planningfor OperationTEAPOT beganearlyin November1953while-.

preparationsmovedahead for OperationCASTLE. Xn July 1954,the Air

FOrCe SpecialMapcms Cen*r directedthe b925thTest*CUP (Ato*c)

to prepareitselffor the operationand ColonelHarxyL. .Donicht

organizeda %eml-dfficitimfieldteat officeto do the work. Colonel
.

Dcx’!lchtleanedheavilyon ColonelFaclderlsstudiesof Air Forcenuclear
.-.

test rw@rements. In November1954,theCenterissueda nd.ssionplanning

directiveand indicatedthat FieldTest GroupS (Provlsiod) would be.-—

comanded ~ ColonelDonichtand would representthe Cen~r tig the

test series.*

~ now, the Atomic

.—
“.

Samplin~Praparations
..

EnergyCommissionconsideredcloudsamplesso

importantthat withcmtsampleraircraftthe f~g of a devicewas largely

uselessfor test purfmas This

af the growthof the fireballor

cationsof the

of calculating
1

not favored.

nentronsproduced

the yieldusually

The most accurate

Informationcouldbe gatheredfrau a study

from studyof measurementsand multlpli-

~ the explosion. However,thesemethods

gavwan unreliablyhigh valueandwere

mannerfor determiningwhat hap@ened

duringthe de~~tlon was derivedfrom radlochemlcal

and fusionproductsleft in *he clmd.

-b of the fission

*
ColonelFacUer was appointedthe Air OperationsOfficer,makinghim the
only Air ForceOfficerto hold a key positionon everynucle~.test operation
since0ROSSROAR3in 1946.
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Suitablesamplersstillmined a pro~eme In Au@St 195&~COIOnOl

G. W. Miller,DeputyCommanderfor TechnicalOperationsat Baltimoxw,

informedthe Center thatAir Forceheadquartersdisapprovedits request

for k57B sampleraircraft. Therefore,he directed,the B-57Ashouldbe

thoroughlyevaluatedfor that purpose. Two B-57Aaircraftarrivedat

KirtlandAir Force Base in December,afterhavingspentthe sam monthin

earlyenoughto completenecessaw modiflcatio~and -inte-ce~ Parttally

for that reason,they sam@_@ only four nucleareventsdufingthe operation:

Also, the originalplancalledf& the B-57 aircraftto collectcloud

samplesfrom all TEAPOTdetonatt~nsghowever,a temporarygroundingotier

3~vented the aircraftfrom betigused part of the t-.

flightfolloweddetonationof the APPLEShot on 29 M=&

actingas samplerotserver~

piloteda B-57A Intothe cloudfour hours afterdet~atlm and made a

seccndpasssevenminntealater. Althou@ the airplanewas not completely

hstrumented for sampllng,missionresultswere adequate. The two officers

fi=t entered-thacloudat 27,5W feetalti~de~and durfigthe *O PSSeS
L

were inside the clcnd18 seconds.

Eight days later,on 6 Apfil19%S a Wh altitudenuc~eardevice

w droppedfrom a KirtlandB-36 bad=. Four F-8hGsamplersand both

of the B-57Aairplaneswe= scheduledto collectsamples,along~ith two

(

qwo
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Atoticgloudas Seen From Plane. O~ration TEAFOT

B-36 airplanes. But the samplingmissiongot off to a bad start: three

F-8&Gand one B-36 aircraftwere unableto climbhi~h enou~

the nuclearcloud,thus,the cloudsampleswere collectedby

and me B-36,and the two B-57Aaircraft. The fouraircraft

cloudhad scatteredquicklyand was impossibleto icfentifiy.

pilotedone B-57Awith
as

Operator. The otherpilotwas

to =ach

one F-8~G

foundthe

the radiation

seinedas radiationoperator. !%thairplanes“madeone FSS into

the cloudand returnedto IndianSprin~ Air ForceBase.5
DuringMET

Shot,
in the observer’s

seat,made fournuclearcloud penetratio~whichkept the :-57Ain the

6cloudfor a totalof 2 minutesand LO secondsk
me last samplingmission
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for the B-57Aaircraft was

the airplane,pilotedby

6 minutes.7

Mwuuo

w

From theseexperiences,

ccmtructed an eval~qtionof

mm II, firedon ~ May. Duringthistission *

with

observing,was insidethe clad a totalof

the Air ForceSpecialVeaponsCenter

the B-57Aas a sampler. Hal Plankfrom

Los Alamoediscussed..

aftereach mission.

of the hi@ altitude

@rformance of the B-57Aairplanewith the crews

FollowingHA Shot reportedthat because

of Xks mission,he had to concentrateon flyingduties
---

at all times. A sliphterrorhmdling the B-57ASfor e=ple, caused
---

a loss of from @ to 1,000f=et-altitudeand he was unableto keep the..-

nuclearcloudin sightwhilemanavering the airplane. Becausethe cloud

scatteredand stratifiedabove50,000feei, therewas difficultyin

identlf@ng for a sampl~ng~. . couldnot help becausehe

tiriedback in the fisela~ of the airplaneand had almostno tisible

was
“

ccntactwith anfihingsave the radiationinstruments.Most of the samples

collected,therefore,were probablytaken h ths ‘.=diationfluxwarea

outsideor belowthe cloud. On the Oth= had

flying5~ feet above gatheredfairlyadequate

sainples,but explainedthat as $’amatterof lucidhe happened
-——

8
to get a good tiew of the cloud just beforepenet=ticn. Althou@ both

crewsreceivednearlythe same radiationexposure,the @tterfs sample

was far superior~ These discussionsindicatedthatmuch of the performance 4
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Chart:

Shot-..

WASP

Mom

m-u-

HOFUJE1’

U4SPPRIME

HA

-iam
---
APPLE II

ZUCCHINI

OperationTEAPUJ!Schedule*
—— —

Date

18 February1955 800 feet
in air .

22 February1955 JoO-fOot
tower

1 Maroh 1955 joo-foot
tower

7 Maroh 1955 Soo-foot
tower

12 Maroh 1955 y30-foot. tower

22 Maroh 1955 Soo.foot
.—. .,’ tower”’

23 Maroh 1955 67 feet
underground

29 Ma&h 1955 Soo-foot
t~r [

29 Haroh 1955 739 feet
in air

6 April 1955 36,62ofeet
.. in air

15 April1955 lloo.foot
touer

5 May 1955 Soo-foot
tower

15 May 19% 5oo-fo&

%ee Appendix11 for numberof samplestakenon each shot.
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advantageof the B-57Awss 10st became ‘f ‘ts POor‘ibility*

(

meanwhile$receiv=dord=rsto ~turn to ~rtland. The

Centerhad borroweda ~B”model of the B-57 and he alongwith Dr. Plank$

as a passen~r “h the rear pmit ionsspnt @ of on= afternoon“~n@ng

outsthe airplane. The WBH had severalimprovementsover the RAW modelbut

spectiicallya ndesi~d canom fiichw sti~ to that of a T-33 $et

trainer,affordingu@=tmcted view for both CreW mISm~XY● With th~

cano~ the pilotcouldmaneuverat high altitudeswhile the radiation

10
observerkept an eye on th&-nuclearcloud.

Much of the sampllngfor TEAPOThad becomefairlyroutine;however,
.—

oocasicsxallythe pllotaof the ~926thTestSquadron(Sampllng)mptied

minormalfunctionsof equipmentd-g a tission. on the fifthdetmtion~

HOIOIETShot, thfigswere somewhat

for a passat the cloud,suddenly

planeswcomingtowardthem. They

enlivenedWen

dticoveredtwo

F-8L pilots,maneuvering

RextraneousF-86 type

aixmdonedthe pass,mmsntarlly, to

11
evade the unauthorizedtisitors.

DuringWASP PRIMEShot,the B-50samplercontrolaircraftremained
.

in the alr overfive hours. EarlierIn the roomingAPP$EI had fired

and the controllerdid not land untilaftercompletingbothmlssicns ●

For the fIrst time, samplerpilotshad to fly two missionsin one morning:
——

afterAPPU theylanded,filterppeIY w=r= replaced=d th~~.~re off tO

12 ....
sampleWASP PRXME. .,

DuringOperationTEAPOT,the Air ForceSpecialWeaponsCentercarried

off experimentsof its own. A project,called~ContactRadiationHazard

Associatedwith ContaminatedAircraft,W had as one of its goalsa survey
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of evaluationof meterswhichwere used to determinethe

hazafito aircraftwhich penetrateda nuclearcloud. It

actualradiation

was hoped,project

personnelwouldbe able to defineexactlywhat dange”~existedfor crewmen

worldngaround.a contazdnatedaircraft, ColonelErnestA. PinSonand

Captainpaul M. C-ey -,projectofficersfr~ the ~search Directorates

plannedto surveythe gammaintensitiesfromvariouspartsof the aircraft

and then comparethe-resultswith a surveyof the contactintensitiesof

‘ketaplus gama rays from mixed fissionproductsdistributionon the same

section. From thesestudiesthey coulddetermineaccuracyof existing
.—

.-..
meters. TheirInstmments measuredtotaldose radiation,depth,and rate~3

Aircraftusuallywan &the runwayat IndianSpringsAirForceBase
....

withixi15 minutesof the the they penetratedthe cloudand the crew

Inmedfatelybegantwo hoursintensi?mexaminationon the airplaneand.,,,

continuedsurveysfor 24 hours. Firstinspectionswere accomplishedwith

variousioni~tion cham~r-type meterswlt,hreadl.ngstakenfrom cue-fourth....

Inch from the plane~s surface,from three Inches,me ,foptand, fin~ly

threefeet. Aftermeter inspection,personnelwent over the same area

with photogra~icfilm, film packets,whichcame ‘hto directcontactwith

the areas that containedparticlesof radioactivematerial,the packets

beingheld In placety maskingtape for the requiredexposuretime. To

recordthe‘~-eral intenaity of the area,the localizedHhotsPotsncaused

overexposureareason the fIlm. A secondfilm exposureof much shorter

durationfollowedfor more

thesemethodsthe Research

l&
dose readings. In other

accuraterecordingsof theseapots. Though

Directoratecrewsobtainedsuccessfulradiation

tests,swatchesof glovematerial,with film
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strip, were exposedto contaminatedsurfaces. Also, to registerradiation

intensitiesreceivedby the h~dg~ PergonnelWOI’@@OWS with film StfiPS

insideand out. Yet anothertest,in whichindividual rubbedtheirbare
...

hands over contaminatedareas,producedreadtigs30 per cent of the

intensityfound on the contaminatedsurfaces.
15

Altogether,the Center’s

sumey groupstudiedl~-girplaneswith contaminationreadingsthat ranged

(
. .

.,

●

from a densityof 1 roenfgenUp to 1~ roentgens. Fim ~mbe= of the SUrVeY

team took part in all of the 17 surveysand no team memberabsorbedmore

radiationthan the A$omicm.w CO*ssion’s tolerance l~t of 3.9

lfs
..-

roentgena●
..

One phaseof this studycau-~t-.theattentionof newpapers. TO get -

informationfroman atomic

sampleraircraft,Research

traine~ and flew into the

“A groupof dare detilAir

cloudmore quicldythan that obtained@

Directorateofficersused severalT-33 jet (“
.
17

cloudmch earlier. One newspaperrepmted,

Forcescientistsare makingflightsthrough

the boilingreddish-brownatomiccloudin the interestof radiation

18 ‘nsearch~ . .n An Albuquerque,New Mexico,newepa~r ranthefollowing
.

headlines: “Insideof A<loud ColonsdBrickRed, KirtlandScientists,

PilotsReport.w
19

However,the film bade experimentsf~cfiated repo~e~.

--

.. .
., ...

PRIVACY ACT PROTECTED

MATERIAL REMOVED
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the

‘We

—.

However,

pilotsand the two observerswere not concernedabouttheirexploits.

knowwhat we.aredoingand thereis nothingto qet excitedabout.n
20

Drawin,gconclusionsfrom its ~o$ect, the Centertssurveygroup
.-.

pointedout that the-kcntaminat$ondensityreadingsoocurmd when-.

instwnents and film were placedin directcontactwith the contaminated
-. .

sktn of an airplanefor extended.~ricdsof time. Airmenseticing an

aimraft, however$would pro~bly keep theirhandsin more orless
—

constantmotionduringthe op6ratfonandwouldnot likelyreceiveas much

radiationas was recordedcm the metersand filmbad-s. For a person
..- .

to receiveradiationof the same valuesas thosecollectedduringthe

sumy, the pro~ectofficersreportedtha~’antidlvidualwouldhave to

come into directcontactwith the nose of the airplaneor the leadtig

edge of a wing. In addition,the directcontactwith the surfacewould

haVISto be somewhatprolonged,dependinguwn the ifiqensitYof the

patiiclestouchedto achievea radiation

The!{i~ Altitude———

tnlrn?l-

Nuclear Shot

Yhen thoh~~ altitudeexplosionwas detonatedon th~””mrningof

6 Apfil1955,it representedthe mtiation of about18mQ~$hs Of

intensivspreparationat the Air FcrceSpecialWeapons:enter. ‘Early

in Oototer1953,the

in a nuclearwarhead

.4medForcesS~cial ‘JeaponsPro?ectwas interested.

for antiaircraftrockets. That agency,therefore,

130
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DecontaminatingThe B-29,@perationT~p~

AirmanThornsO. Summers,4926thTest Squadrm
(Samplinp), demonstratesremovalof a filter
from the wing tip of an F-8Ls.empler,Operation
T~pOT
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Soapinga B-57ASamplerAircraft,GperationTEAPOT

recommendedto the militaryservices+Aat a high altitudenucleardetonation

be firedto gatherair defenseinformation.22 On 27 November1953,the

Centerreceiveddirectionsto determinethe feasibilityof droppinga two-

kilotonwarheadto about~0,000feet

tests,the &925thTest Croupdecided

accomplished.23 Then on S May 19%,

altitude. After’scm preliminary

that sucha nucleardrop could be

the Centerestablisheda high altitude

projectfor TEAPUT. To startwith, the ~?25thmounteda 3,000-pound
---

2&
practiceunit in a B-36. Then on 28 .hne 1954,the ?enterinformedthe

~925thof some additionalrequirements.The explosionwas to be as high..

as possible,the onlylimit

In addition,the devicewas

25
pounds.

beingthe safetyof the drop aircraftand crew.

chanqedfrom 3,000-poundunit to oxleof-lS~oo-

Afwllli,
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Preparingthe B-36 constituteda majorportionof the work. In

JUM 195&, the FieldCo_dS Armed ForcesSpecialWeaponsprojectJ-.

outlineddetailedrequirements.Jwt afterreleasingthe nucleardetice,

the B=J36airplanewas to drop canistersto recordpressureand nuclear

radiationdata. Time zero equipment,used for previousnucleartests,

was to be ‘tistalled,and Haval RadiologicalDefenseLaboratorythermal

radiatim measurementequlpnentwti to be mountedin the tail of the“.

aircraft. Communicationswouldbe availablein the aircraftforcontrolllng

the smoke-l.apngaircraf?~and ffially,fieldco~d askedthat s~pl~g
.....

equipmentbe mountedon the dropairplaneso that,afterdropplngthe

nucleardetioeand the canistem, it aouldturn aroundand gathersamples

from the clcmd~6 However,it appearedto Centeroffici~s that oeerat~g

‘( at such a high altitude,the B-36w“ld not have enoughfuel to remainlong
\

27
enm @ afterdetonationto gathersamples.

Droppingthe canletersafterthe nuclear

timingproblemsbecausethey had to be spaced

altitudewhen the detonationoccurred. There

devicepresenteddifficult

accuratelyand at the correct

was no availableintemal-

ometerwhichhad the accuracyof releasepukes. Mr. SamuelSchwartz,of

the &925thTest Group (Atomic), took on the job of desim~g an ~te~l-

ometerwith the requiredclosetolerance. His devicewas fistalledon

26 August1~~ and then testedsuccessf~ti. me c~bridm ~search Centirs

in chars of instruzumttigthe canisters,laterapprovedthe intervalometer

28 me
and the instmnent assumeda key role in drop aircraftequipzen’t.

492Sthalso installedcalorimetersto gatherradiationstatisticsfor the

Navy and otherinstrumentswere installedfor the CambridgeResearch
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Centerlscanistersduringthe mission.

On 6 April1955, the B-36 airplaneagaintook off from IndianSprings

Air Forcg Base and startedclimbingto L8,000feet altitude-- the mean

relativedensityratio beingbelow1.06. As usual,one enginewent out

and the bombingcrew announcedthe altitudechangeto &i6,000feet. The

high altitudedetonationwent off with an orange-whitemetallicflash,

reportedto te brighterthan the sun. The usual mushroomcloudwas

missing;instead
..

, a hugh billowycircle,as if a gianthad blowna gigantic

smokering. Withina very shorttime the cloudthinnedout and became

invisibleas the L926thTest’%adron (Sampling)pilotScouldteStifY

becauseof theird~ficulty in collectingsamples. In spiteof some

difficultycllmblnghigh enough,~926th@lots who sampledthe cloud,

were successful,especially,thosewho sampledlong afterthe shot,

On 21 December1954,Air Forceheadquartersaskedthat airplanes

obtainsamples

rangeof 2,000

an altitudeof

samplers,with

from the high altitudenuclearshots ‘. . . at an approximate

nauticalmileseast of the NPG Nevada ProvingGroun~ at

@@10 feett 29 The 4926thTestSquadronsent two F-8&G

one C-/4’7for support,to Andmws Air ForceBase,Maryland,

becauseweatherconditionsindicatedthat the nuclearcloudwoulddrift

east, passingoverNashvilleand Knomille, Tennessee,Raleigh,North

Carolina,and would go out to sea somewherebetweenNorfolk,Virginia,and
---

Myrtle %achj SouthCarolinao
30

The two F-8hGsamplersflew six sortieswhileaccomplishingthe

long-rangesamplingmission. One of the airplanesflew at 40,000

altitudeand the otherflew at &S,000feet altitude. The samples

feet
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colleotedn. . . were measuredto be

VI

.6mr/hr/paperon the 40,000feet

samplerand .-7mr/hr/paperon the 45,000feet sampler. The paperswere

measuredby foldtigfourways, at the surfaceof the envelope.“ Results

of the missionwere telephonedto $Iashin.gtonand anotherflightplotted.

The last flightof

alongthe coastto

flew at 40,000and

the missionwas made from AndrewsAir ForceEase,south

Myrtle..Beachand then back to Andrews. The airplanes

h3,000-feetaltitude. Each papercollectedread.-.

approximately0.2 milliroentgens.The k926thTest Squadron(Sampllng)

reported: Wn view of the faM that .3.mr/hr/paperwas considereda
.—

31
satisfactorysamplethe missionwas considereda success.m

---

.— .
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21 Dec. 1954,see App.

30. Rpt., WAU, n. d., pwh W~UCle= bplicatio~ *o$ ~926thTeSt
Sq.. (S),inHist. Div. files,OperationTEAP~i.

31. Ibid.

---

(
>,

●

.
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.
.
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CHAPTERm

GJWIEHIASFOR OPERATION

At a REDWINGconferencestagedby Joint

REDWING

Task Fome Seven in

Washington,D. C., on 29 Apfil1955, officialsagreedon sfi B-S~

1
aircraft. The 4926thTest Squadron(Sampling)stillhad no B-57B

airaraftand had to borrow

Planningofficeksand
. .

then fzmmthe TacticalAir Command.2 .

Plansand Operations—.

scientistswere not entirelysatisfiedwith

the sampltigplatfo- used, or the numberprotided. h reply to a letter

from LieutenantColonel.R3chardJ. Hynes,ActingDirectorof Operatiotm
..

for the &950thTest Group (Nuclear),Dr. HaroldF. Plank”’discus&edthe
---

possibilityof obtainingtwo sam@es with one plane.

missiontlm requirementswere milti~ied by fourto

( as opposedto one and that obtatiingtwo sampleswas

the samplingoperationor U samplesize was s-.

He pointedout that

obtaintwo samples

possibleearlyin
L

Xn any case,iimpling
. .

pculd be conductedunder conditionsunsuitablefor F-84Caircraft“ifa

fill com~nt of B-57 aircraftwere not availablefor use by the cloud
r. .-

3 .
samplerss

With each additionalnucleartestingoperations,header experience

provedInvaluable. The Los AlamosScientificLaboratorysubmitteda
.

detailedanal~ls of requirementsto Commander,Task Group?.~. Making
---

no referenoeto pastdifficultiesbetweenoperatingorganizationsof

tests,the documentlisted,besidesrequirements,concepts:,aircraft..

ccntrol,radiationexposurerequirements,aircraftcontaminationand

returnexposures,pre-missionpreparatio~$P~t~ssion trea~n~~
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VII

conductof Air Forcesupportpersonnel,samplersupportteams,and the 4

Air Force equipmentnecessaryto suppotispecialactivitiesahd what

equipnentwould be suppliedby the laboratory.Everyconceivablefacet

of the proposedoperationwas coveredand designedto eliminateany

4
misundemtandingsafterOperationHEWING started. To avoidradiation

burnaccidents,h. Plank includedinstructionsto be used h installing,

removing,and securingf$lterpapers.He describedthe exacttoolsto be

used for each opmation, the placementof the toolson the tractor-trailer

combtiationsused duringsamplehandling,and precisestepsto be taken.....——
for all filterppr handling. A1thoughat the mtset, only..trained

p&siclsts were permittedto handlefilterpapersamples,thisduty

becameone of many assi~ed to persomel of the 4926thTest Squadron

(Sampling).

Withinthe L926th,the Test AircraftUnit had comnandoperational

controlover all elementsh the test area.5 Additionalresponsibilities

included:

(1) Protidetrainedpersonnelfor all groundradiological
.

of the airfieldat Eniwetok.

(2) Providetrainedpersonnelto accomplishand supervise

monitoring

the removal

of particulate.clcmdsamples(collectedby aircraft)for Los Alamos

ScientificLaboratoryand the Universityof CaliforniaRadiakionLaboratory.

(3) Pr00ur8,issue, and maintainall radiacand protectiveequipnent- .“.
requiredfor Task Groupi’.boperations.

(b) Establishand operateaircraft,equipment,and personnel

decontaminationcenters.

●

(

*
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acquisition,issue,and controlof all film

badgesfor personnelof Task Group7.4 participatingin tnis operation.

(6) Establisha suitableprogramto trainTask ~oup 7.~ and 7.1

projectpersonnelas radiolo~icalmonitors. This course was given

at Eniwetokpriorto the firstshot.

Alongwith normalfunctionalsections,the L926thmaintaineda

nuclearapplicationssectionto instrumentand prepareaircraftfor

nuclearcloudsamnlin~. It was also responsiblefor removingthe cloud

sam@es from aircraftand preparingthem for shipment. Finally,the..-.—
.-.

nuclearapplicationssectionoperatedaircraftdecontaminationand
..

personaldosimtry facilit@T’_
..-

Successfulaccomplishmentof the samplingphasesof Operation

REDWING,approachingin August19$S-rstilldependedon obtainingmodified

aircraftof the propertypesand numbers. At the operationalplanning

conference,notedabove,delegateswere notifiedthat the requirements

for a B-36sampler.cmtroller,previouslyincludedon requirementslists

for REDWING,were deleted. The b925thTest ~rouphad at leastten ?-84

aircraftfor samplingdutiesto augmentthe B-5?aircraft$and officials

had expectedno difficultyacquiringtheseaircraftfor REDW~!Gp

On 1 September1955,Colonel~arlA. Ousley,then connnanderof the

4926th,ti~~~ Warner-RobinsiirMaterielArea,where the B-57E

modificationswere beingperformed,for a firm deliveryd?te and to

investigateexpeditingthe modifications.He learnedthat threeof the

aircraftwere to be completedin Novemberand threein December,but a

subsequenttechnicalorderrequiredadditionalmodificationon the

m s!,3H-2-0034
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Afwh

aircraftand none could be expcted beforeDecember. Such delaysin

deliverydan~rously shortenedthe time availablefor training. ~te

in ~lovember,‘?olonelJohnS. Samuel$Task moup Jommander$w=onalb

visitedVarner.l?obinsand manaredto get two of the aircraftreleased

immediately,a thirdwas ~leased that s~e monthsand a fourthin

December. Crew trainingcontinuedthrougha successfulconclusion

by appl@ng round-t.he-ckdcschedules.

arrivedat Kirtlandin January19s6.6

A majorassignmentfor the 4926th

The remainingtwo B-57Daircraft

Test SquadronduringREDWINGwas

to determinethe effectsof high yield,nuclearcloudson varioustypes
...

of aircraft,preferablyfrom-30to 1S0 minutesafterdetonation.

Previously,datahad been inconsistent,therefore,investigationsof early

penetrationswould te pursuedcautiously in face of unknownquantities

7of radiationand turbulence.

StrategicAir Commandleadersrequesteddata on blastand radiation

levelsin nuclearcloudsfrom 30,000to S0,000-footaltitudeslmt could

offerneitherthe airframesnor the crews. TacticalAir Commandwas

requestedto assistand initiallyagreedto accomplishthe required

8
twentypenetrations,four for each majordetonation. In September,

Yeadauarters,UnitedStatesAir Force,triedto obtaina commitmentfrom

the Tactic~lljr Jommandfor six aircraftfor threeand one-halfmonths,

with creweand maintenance~rsonnel withouthindranceto

readinesspro~ram. TacticalAir Commandaqreed,formally,

three

could

such aircraftand crews,but only for threemonths.

not accomplishthe samplingmissionon that basisso

its combat

to furnish

REDWINGleaders

bargainedfor

SWEH-2-0034
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five B-57Baircraftfor a pri~ of far monthsor fo~ ai~rafi ‘d

9
crewsfor five months.

lnNovemlx!r1955,COIOml S=uel was calledto a conferenceheld

at Air Forceheadquarter and statedhls needsso successfullythat

TacticalAir Commandwas directedto fuxnishfive B-57Baircraft,21

pilotsand navigators,togetherwith the necessarysupportpersonnel.

Thereupon,that comand delegatedthe &05thBombWing to furnishtwo

aircraftand to hold a-spa+ in readiness,and the 46bt BombWing to

fbrnishthreeaimrafte?” Instrumentationand modificationof the abcm

aircraftterminatedin Feb~ 19%> =d the aircraft=d CreWSarrived

at the provinggroundin Ap=.

Shotsand Aircraft~rticipation—— —

DuringAugust1955,additionalsamplingrequirementsappeared

in wogram 6.3, ccustitingof ionosphericstudiesdesignedto measure

the effecta of

to a seccmdaxy

emanatingfrom

groundzero so

nucleardischargecn tie Iontiphereand with assistance

project(ultrasonics) in obse-ng and recordingsignals

nucleardetonationsat ever increasingdistancesfrom.._

as to detemine

signalsmi~t be discernedand

furnished●n instrumentedC-97--—

the maximumdistanceat which these

recorded. The CambridgeResearchCenter

aircraftwith its crew for the purpose●11

Throu@out OperationREDWING,perhapsthe greatestsinglesource

of troubleIn achietingthe smoothestof oprationswas the inaMlity

of controllercommunicationscenterto

airbornecrews. Failuresof all types

maintainclearcontactwith

of communicationequipient

1
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continuedthroughoutthe test seriesand a considerablenumberof
*

remedieswere attemptedon the spot. Thesefailuresloweredthe

efficiencyof samplingcrews; some mana~d throughvisualguidance;

12
othersabotiedwhen groundcontrolfailedat criticaltimes.

Flyingsafetyrecordsfor the squadronwere at itsusualhigh

standards. Altiougha landingincidentremoveda B.57BfrOm operational

statusfrom 29 March 1955 ~til 22 MaY of that Years its a~ence from the

13 The mostsamplingforcedid not adve=ely effectthe samplingmission.

seriousaircraftaccident.dnringREDWINGinvolveda samplingB-57B. For.

on 18 ~aY 1.955,the pilotof the B-57B,in climbingto 26ZOOGfeet to

avoidrain clouds,felt a hea~-:e%plosionand bl~ding flash~thin hfi

craft. Both fire warninglightsimmediatelyflashedand the pilot

instructedhis

pilotfor some

LAORCSSE.

to providefor

observerto eject.

four

The

hours;

shot schedule

firingLACRCSSEon

Rough seas delayedthe rescueof the

for REDWINGwas changedin late April

29 Apriland CHEROKEEon 8 May. After

15
two cancellations,1.AcRC6SEfinallydetonatedat C@S.hOU~~ ~ ~Yo

Although20 aircraftoriginallywere scheduledto take pa~~ 25 finallY

composedthe array but h the end the B-66 aborted. Added to the final

arraywere a ‘&m, a B-57samplersa B-57jandthreep2v’st-In all>

*Detaileddiscussionof the problem whicharoseand stepsrecommended
duringlatertestscan be found in the FinalReport,OperationREDWING,
tyTask Group7.b commander.

-.

l&6
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4 Sampling

planes.-

aircraft

ccmprisedone B-57 and sti F-84Gaircrtit~d two B-57 control

ThroughMSQ-lAradar,officialspositionedthe foureffects

with only minorerrors.

(

CHEROKEE. After severalpostponements becauseof weatherconditions,

a B-52 droppeda large-yieldweaponfor CHEROKEEShot. All airc=ft

had aztithal”errcm and horizontalrangefar differentfrom those
.

plannedbecauseof the aimingand timingerrorsin droppingthe detice.
-.

Much of the data obtafiedresultedfrom aircraftpositioningprocedures

whichwere initiatedupon realizationthat the countdownhad becomeerratic..
...

Accordingto the missiondescription,@ aticraftwere schetiledto

participateincludtngthe d- B-52 and the canisterdrop B-36. Only 38

aircrafttook part ~t the abortswere notsmph’e. ThreeB-n and

SiX F-81$3With 1 ccntrolB-57made-up the samplingeffti.

ZUNI and YUMA. On 28 May, dual shots occurredfor the firsttime in—.—

weapontesting: ZUNI on BikiniAtoll and YU?iAat Eniwetok. Fiftyaircraft

were scheduledfor the dual event,11 for YUMA and 39 for ZUN1. No B-57

samplersparticipatedin the former,but six F-8kGtook sampleswith one

B-57 controlaircraft. For the ZUNIShot therewere four B-57 samplers

and two F-8&Gwith one B-57 controlaircraft. 2Z1’NIwent first.

EFuE. on

Atoll. ---H-hour

controlof the

31 May, this shot occurredon a 300-foottoweron Eniwetok

was 0615:30. Seventeenaircraftpartici~tedunder the

Air OperationsCenterWithbutincident. Of these,one

B-57 and sk F-84claircraftwere samplersunder one B-57 control.

SEMINOLE. The s~h shot occurredat 1255:30hourson 6 June at

147
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VII

Eniwetok. Fifteenaimraft participatedaltogetherwith one B-57,

six F-8k3skmplers,and controller. .

FLATHEADand RLACKFOOT. This dual shot occurredon 12 June at 0626.— .

Schedulesunderwentnumerouschangesfor severaldam previousbut,

(
● 9

*

finally33 aircraft partici~ted h FLATHEADand 9 for BLACKFOUf. Of

these, 4 were B-57 samplersfor FUTHEAD, and 6 F-8& aircraftsampled

BLACKFOOTwith 2 B-57 control planes. All aircraftperformedwell except

a B-52 which aborted becauseof radarmalfunction.
..- .%.

KZCKAPCO. On 14 June; a-’ evice firedat Eniwetokat..

1126 hours. Eleven aircraftwere scheduledincludingsixF-84 sample=,.—

one B-57 controller,and all performedwithouttrouble.

from

took

CSAGE. Ibis device was the secondairdropof the seriesand occurred
.

a B-36 aircrafton 16 June,131.4hours. Altogether,twelveaircraft \

part,stiF-84 samplersand a B-57 controlaircraft.

INCA. On 22 Ju e, INCA detonatedat Eniwetok,09% hours. This shot
w

‘= -o’’’=’A” ‘wel= ahcraft ‘hicipttigo
Again the six

F-84 sample= operatedsuccessfully.

DAKOTA. DAK~A Shot-followedon 26 June at 0606 hours at Bikini

Atoll. It was to have been a dual shot with INCA originallybut weather

had prohibitedt-~ Thirty-fouraircraftwere scheduled~t one Navy

effectsplanecancelled. Four B-57and four F-84 aircraftsampledthe

shot with one B-57 controlleron hand.

MOHAWK. MOHAWK detonatedon a

3m-foot tower at miwetok Atoll, 3 Julyat 0@6 hours. Twenty-eight
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(

aircraftparticipatedthoughweatherwas wome than usual with huge

cloud build-ups and heavy rain squal~. Five B-57 aircraftand five

F-81@ aircraftsampledagatiwith one B-57 controlaircraft.

APACNE.On 9 July at 0606hours, a
~de”ce

f tiedfrom a barge off Eniwetoh ‘Mrby-five aircraftperformedwithout

difficultyincludingfour B-57 =md four F-84 s~plers with one B-57 control

plane.

NAVAJO. NAWdb-was a
d

devicedetonatedon 11 July at 0%6

hours,anotherbarge shot at BikiniAtoll. Of the thirty-fiveaircraft

performingas scheduled~+our..were B-57 and mother four were F-8&

samplers,plus controller. .,
.—..

TEWA. Anotherc?eticefiredfrom a barge at BiHni, TEWA was hi~-

field. It occurredon 21 July at 0546 hours. Twenty-fourafrcrafttook

partwith four each of the B-57 ad F-8h s=ple=. A@ti, pilots

encounteredno difficulties.

HURON.The last shot of the REDWINGseriesdetonatedon 22 July

at 0616hou~. Twenty-oneaircraftperformedwithoutinciden$. They

includedthree B-57 and four F-84 samplerswith the B-57 control@me,

*
as usual.

On only two occasims duringOperaticnREDWINGdid the radiological

safetyoffieem detect unusualfallout. Followingthe MOHAWKShut, less

than SO milliroentgensper individualwas indicated. Considerablefallout

occurredafterTEWA, however, generallyover the Eniwetoklagoonand atoll

areas. Officialsperformedconstantmonitoringof areasduringthe night
..

..
*See Appendix11 for number of samplestaken oh each shot.
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which indicatedan average80 millimentgenseach houruntil.0330hours

the followingmorningwhen a rain increasedthe falloutto 100-110

milliroentgensthe hour. Followingthe rain,the falloutreducedto safe

levels. Imediate personnelwere In protectedpositionsso thatno special

clothingfor safetyprecautionswas necessary. However$the swimmingarea

and lagoonwere placedoff ltits until thosewatersreacheda safe

16
radioactivelevel.

As an additional

Radtiion Safety~ Monltorinq

duty the Cc&mnder, @26th Test Squadrcm(Sampling),

foundthat he was facedwith the-~askof trainingfor radiationsafety

and monitoring. Initially,it was thoughtthat the selectedmen could

attendregularAir Forceschools~ Investigationdisclosedthat suah

classeswouldnot coincidewith the pmioh h which the 4W6th -n

couldattend. Time was lacklngto organizeand ccnductspecialclasses

in the zoneof interiorfor airboxnemonitors,weatherislandmcmitors,

and monitorsfor Task Oroup7.~ operationalareas. Consequently,

officialsestablisheda schoolat the provinggrounds~ Insufficient

instructors,almostno tisualor trainingaids and instruments,and the
17

lack of classroomson Eniwetokmade conductingsuch a schooldiffimlt~
---

The Decontamlnatlmand Sampl$ngElementof the

conductedthe schoolIn two phasesduringApril

personnelwere issuedfilm badgesfor measuring

1$0

l@26thTes%Squadron

1956. Subs~uently, all

personalradiationdosages.

..
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Rad Safe PersonnelBoatiingPlane,OperationREDWING

Flight SafetyTest Area——

TO assurebest possiblearrangemetisfor fli~t safetY,~olonel

Samuelinstitutedrigid trainingschedulesand flightrulesfor all pilots

operatingin the test area. All pilotswere indoctrinatedand thoroughly

trainedin flightregulationsand peculiarityies of tropicaland nightflight.

The Sea-AirRescueElement consistedof four SA-16aircraftfor

rescueactitity,supplementedby the operationof two Air Forcesurface

rescueves=e= md an H-19B helicopter~along~th mechanicaldevices

18
such as xunwaybarriers.

The &926th~blished definitepoliciesand proceduresfor ground

flow of aircraft,operaticnof motor vehiclesin the landing2nd parking’

Amlltta
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of aircraft

positioning

areas,proper

of test array

markingand li@ting of obstxucticns,safe

aircraft,and spectiicinstmctions for each

elementof all test operations.A task groupoperationsofficercoordinated

with towerpersonnelall instructionsfrom the air operationscenter.

DeterminingAim raftPositioningResponsibilityy

Immediatelyrmmorsstartedcirculatingabouta subsequentoverseas
.-

series,officialsof CASKE beganto advisepossiblesuccessorsfor REDWING,-

on betterarrangementsfor aircraftpositioning.Apparentlyfew officials
.—.

were satisfiedwith the split--fi-spansibility for ccutrollingaircraftas

practicedin OperationCASTLE. An autspohn advocatefor assigningthe—

controlresponsibilityin a milita~ mannerwas ColonelHerschelD. Mahon,

of the Air ForceSpecialWeaponsCenter,who recommendedto ColonelDavid
---

0. Byars,Jr., JointTask ForceSeven,that the commanderresponsiblefor

aircraftcontrolshouldalso be responsiblefor safe positioning.He

reconunendedthat the commander,Task Group7.4, be held responsiblefor

19
positioning. On 27 May 1955, BrigadierGeneralHowellX.. .

to BrigadierGeneralWilliamM. Canterlxmy,Commander,@r

WeaponsCenter: ~Althmgh it is none of my businesso . ●

Esteswrote

ForceSpecial

The second

probleminvolvesthe interrelationshipbetweenthe comnander,Task Group

7.band the commande=Task Group 7.1 in theirmtual responsibilityto

the Commander,Joint Task Forcefor positioningof aircraftand-partic.

ularlyfor positioningof the weapcmseffectstest aircraftow He

20introducedsome of the difficultiesencounteredin previoustests. .
-.

Wowever, it had one big difficultyin that the one individualwas

152

AFwljMo
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VII .

responsibleto the Commanderof each of thesetwo task groupsand

consequentlywas nevercompletelycontrolledby eithe’r’.fl He also-- -

comnentedon the ineffectivenessof the officerrespasible for

p~itionimg stat~g that he believedthat the relativeineffectiveness

of the man resultedfrom the fact that he was a

officerand there&re ‘didnot necessarilyhold

positioningpeoplefh Task Group7.1.W General—- ..

StrategicAir Command

the full confidenceof

Estes intendedto show

the

that

the arbitraryassi~ment of a StrategicAir Commandofficerresultedin

the assignmentof an of$’toerto that respensibllitywho did not have the

levelof test experienceenjoyedby officersof otheravailableunits.
.—.

He also mentionedthe everlastingchangesIn plansmade bytheuscientific

elementnand the difficultiescreatedby thoselast minutechanges.

nThe basicdifficultyh deter&ining.theoptimumorganizationlies

in the fact that the Commander,JointTask Force,has in the pastheld

the Gxmnanderof the Scientificand Air Task Grape jointlyresponsible

for the positioningof the aircraft,nGeneralEstesadvised. We has
,.-.’..

requiredthe Commandersof the ScientificTask Groupto assurehim that

each aticraftwill be In a positionat the time of detonationwhich is
“..

safe from a scientificstandpoint,and at the same time,has requind

the Commanderof the Air Task Groupto assurehl.mthat froman operational
---

and aircrewstsndpotitthese positionsare safe.1121

GeneralEstessubmittedtwo methds for soltingthe situatf-on.Plan

A assignedthe entireresponsibility

maintenanceand operationall to the

Plan B assignedjointresponsibility

for positioningof aircraftand the
..-

conmmnderof the air task group.

throughemploymentof a positioning

153 SWEH-2-003L
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boardwith chairmanbeingthe commanderof the air task groupwith I

representationfromthe scientificgroup. Wt, the finalresponsibility
-.

remainedwith the air task group. GeneralEstesthen advisedGeneral
r

Canterburytoseek a conferencewith representativesof all agencies

concernedin orderto resolvethe differencesof opinion.
22

Despiteurgentrecamendations,the issuewas not settledby 19576

In November1956, @nerd. Canterb’y alludedto the fact that ~thelanguage
.....

h the agreementsand directiveson the responsibilitiesof the air

23
operationalcommanderhas been subjectto considerableinterpretation*w

-.——

In turn,he outlinedareasof rei”~sibilitywhichabsolvedthe air

commanderof determiningall sub6idinatedetails,such as each agency

specifiedwould providethe air commanderwith the data relatedto blast

effects,overpressures~predictedZe-ldsand otherfactorsfromwhich

the air comander coulddraw positioningdecisions. By 25 Janu~ 1957$
.

GeneralCanterburyhad apparentlysecuredthat approvalfor he sent a

communicationto all agenciesdelineatingresponsibilitiesfor positioning

24
aircraft. ..

Headquarters,Air Defenseco~d, Commander,JointTask ForceSE~g

and the Atauic Enerw Commission,approvedGeneralCanterbuxy~s

25
recommendationswithoutresematicm. chief,Bureauof Aeronautics$

UnitedStites~a-~-,concurred,reservtigfinalapprovalof piacement

of Naval aircraftto that agency.
26
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13 Nov. 19S6,subj.:PositioningAircraft.)see APP. “Althow@ the
responsibilityfor sai%+ositioningbf aircraftin atomictestsgw
ColonelNorairM. Lulejian,-Chief,NuclearApplicationsDitision,
Headquarters,Air Researchand Development~o~d~ wrote on 19 JUIY
1957,Ilhasnot been definitelyestablished,the inclosedcorrespondence
is forwardedfor your information..”His letterwas addressedto
Commander,WrightAir Development’Center.

The copiesof correspondencewhichhe includedrevealedthe
intemervicestrugglefor pffliti~ of responsibility.Writingfor
the Chief,Amed ForcesSpecialIkiponspro~ect,LieutenantColonel
Elea G. Bowen,stated,tllthas ~en furt~r estab~ishedthat the sole

responsibilityfor the selectionof the-aircraftpositionand the
safetyof the positionlies finalresponsibilityfor determining
that the positioningof all partici.ptingaircraftwas safe.1~This
was made a matterof recordin a document,dated 21 January1955$
ItAircraftOperations---TEAPOT,npreparedby DonaldG. Leehy,
Manager,Santa Fe OperationsOffice. Subsequently,for Operation
REDWING,althoughnot spelledout in quiteas much detail,the air
operaticmalconmnder (TO 7.4) was given the ~~~ra~ responsibility
for the safe positioningof test and otheraircraft(w= 2d (25)s
CJTFSEW? PlanningDirective,OperationREDWING). This respomibility
was restatedin the JTF SEVEN operationplan.

23. Ltr.,Brig. Gen.Canterkry, to Cmd.r.$ARDC,13Nov. 1956,subj.:
Safe Poeiffcmingof Aircraft,see App.

211. Ltr.,mig. Gen. Canterbury,to Cmdr.,ARM, et ~., 2~~Jan.1957S
subj.:Positioningof AircraftSupportingNuc=ar ‘J!estsj-se$_App.

25. Ibid.;1st Ind., (ltr.ICO1.A. D. Fallows,Asst.Cmd. Adj.,Hq.~
~ to Cmdr.,AFSWC,lSMar. 1957;ltr.$RAdm.E. HallHanlon,Cmdr.,
JTF-7,to Cmdr.,AFSWC,l~Mar. 19$7,subj.:Positioningor-mircraft
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VJ.A

SupportingNuclearTests; ltr.,K. F. HertfordYM~-~ ~00~ ‘o ‘ig”

Gen.Canterbuv, 19 ~rc 1957$sub$●: ‘ositioting‘f ‘+rcm~MC
SupportingNuclearTests; ltr.,G. W. Johns~n,Test Dir.,
NevadaTests Org.$to Hq., A~WCs Attn.: Brig.Gen.Canter~rY?

llMar. 1957, subj.:Memo. dated25 Janwv 1957 - (U)Positlonmg
of AircraftSupportingNuclearTests$see App.

Ltr.,J. W. ~Opp, ch.~ ~AERs ‘o Ctiro$A~IW, 26 Feb. 1957Ssub$o:

Positioningof AircraftSuppofiingNuclearTests,see App.

..

---

“..
,—

.—

. .

.-
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CHAPTERVIII

oPERATTONPLUMB~B, A NT3JOMIANIZATTON

With the establishmentof the 4950thTest Group(Nuclear)at the

Air Force”-SpecialWeaponsCenteron 1 September1956,the 4926thTest

Squadron(9ampling)becamea part of that group. The squadrons mission

had not changedbut ratherdovetailedinto its organizationand functions.

This factwas berneut duringOperationPLUMBEOB.

~ssiondf the 4950th—-. ——

The primarymissionof the b950th

PLUMB~BW=m.CO to provi~e:lifited
.-,

Test Group(Nuclear)

Test Group(Nuclear)duringOperation

supportand controlthe aircraft

necessaryto collectand recorddata requind
.-.—.

commands,and the At~ic ~erW ~-SiOnOu

1
responsiblefor:

by the participatingservices,

The test groupwas also

(1) Perfomnanceas the air support-groupfor the AtomicEner~

Commissiontest manager.

(2) Assumptionof operationalcontroloverall aircraftparticipattig

h test,Support$and practiceSOI+ieSOVerand ~ the ‘iCfiity‘f ‘he

Ne~da Test Site duringthe operational@ase of the test series.

(3) Protisionand operationof an AN/USQ-12IFF facilityin the Air

OperationsCenter,togetherwith its alliedradioequipment,to control

test and supportaircraftand exercisesupervisoryand coordinativecontrol
---

of devicesused for preciseaircraftpositioning.

(4) planning~organizations~blicatim~ and ‘isse*atfin Of.

integratedflight plansand patternsfor all participatingaircraft.

(S) Provisionof an air samplingcapabilityto collectparticulate

and gaseousmatterfromnuclear”detonations.

158 SWEH-2-003b
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(6)

Air Force.

(7)

Conductingof radiationsafetyoperationsat IndianSprings

13aseand KirtlandAir ForceB=e.

Arrangementfor airliftand air supportas requiredby the

test managerand the deputyfor the Departmentof Defenseparticipants.

(8) Arrangementsfor provisionof disasterteamsas required.

(9) Assw@ion of Air ForceSpecialWeaponsCenterresponsibility
.

for the safe positioningof all @icipating aircraft.
..

(10)Conducting~crew briefingsand provisionof operational

instructionsfor aircre~...?tagtigfromKirthnd Air ForceB=e.
—.

(1.1) Conductingof positi;tingconferences.

(I2) Arrangementwith ot~ SpecialMeaponsCenterelementsfor -
-.

messing,hewing, officeand laboratoryspace,and admlmistrativuand

housekeepingsupportfor test participantbasedat, or stagingthrough

KirtlandAir Fome Base.

Manningthe 4950thTest—— —

When the &950thTest Oroup (Nuclear)was established,

1956,a new manningconceptwas inauguratedto au~nt the

SpecialMeaponeCenterduringnucleartesting. Underthis
..

personnelwere assignedto the 4952ndSupportSquadron( a

ordinateunl~) at KirtlandAir ForceBase and were sent to--

on 1 September

Air Force

new concept,

4950thsub-

augmentthe

~935thAir BaseSquadronat IndianSpringsAir ForceBase on temporary
. ,.

duty. Thesepersonnelhad ‘staggeredNreportingdatesat IhdianSprings

to conformwith the previouslyestablishedtiild-upschedule. TheUnit

ManningDocumentauthorizationsfor the ~952ndSupportSquadronduring
—.
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test periods,therefore$ WISI’Sover and abo~ ~ter~ requir@~n~ ●

Tnasmch as theseau~tati~ personnelwere on temporaryduty with the

4935thAir Base Squadron,theirstationof assignmentwas Kirtland,

ratherthan IndianSprings.

In September1956$ p==omel to - the 495~d SUPPOrtSqudron we~

requisitionedupon the assumptionthat OperationPLUMBIKIBwould start

.

about1 February1957. Followingorganizationof the 4950thTest Group

(Nuclear),however,definitive*B info-tion beganto W=-. The

4950th,therefore,~quested that the Centirreadjust@ 30 dam all

reportingdatesof personnelfor the 4952ndSUPPOrtSquadron* Thesedates

were changed,and all Air Fox’c~utitsle~ed Up we~ ad~ed of the ch=m~ .

When startingdate for OperationPLUMBB3Bwas againdelayed,a seccnd

attemptwas made to delay personnelreportingdates. his attempt,however,

WaS not successful,and perscreelbeganto arriw at Ki~~d Air Force~e

in ~cember 1956. Thesemen couldnot be used effectivelywithinthe
.

4950thor the h%2nd SupportSquadronduringthe monthsbeforethe beginning

of PLUMBBOB,therefore,they were loanedto variousunitsat Kirtlanduntil

neededin the test program.

Peak personnelstrengthh the &9!@h duringP13JMIBOBwas as follows:

Officers Airmen

Headcuarte~~~950thTestGP. (N) 23 50
~935thAir %se-Squadrcm
49~2ndSupportSquadron

When the operationalphase

officersoccupiedthe indicated

---
13 237
4 185

T F

of OperationPLUMBEIBbe@n, the ful~o~ng

key positionsin the?4950thTest ~ouP
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(Nuclear):

Commander
Deputy Commander
Directorof Operations
OperationsStaff Officer
AircraftController

Staff Officer
‘Communications-

ElectronicsOfficer
Adjutant
Directorof Materiel

ColonelPaul R. Wirnall
ColonelAlden”G.Thompson
Lt. ColonelRichardJ. Hynes
Lt. ColonelWalter B. Walker,Jr.

MajorAlanW. Ericson

Lt. ColonelWarren B. Fackenthall
Ma:orMax B. Ganyard
Lt. Coloneltarl W. Robbins,Jr.

OperationalPlanning

The rnaflorplaming conferencefor OperationPIUMBBOBwas conducted

~the &950thTest Croup (Nuclear)at KirtlandAir Force Base on6 and 7 -

February1957. The purposeof thjs conferencewas (1) to coordinateall

plannedair activities,(2) to ascertainthat all scientificprogra=

and projectswere beingsatisfiedinsofaras positioningand controlof

aircraftwere concerned,and (3) to coordinatelogisticsmqutiements

of the participatingorganizations.

At the conference,ColonelCarl A. Ousley,then group deputycommnder

and comnanderof the Test AircraftUnit, definedthe conceptof operation

and the or~anizationof the Test AircraftUnit,which includedthe L926th

samplingsquadron,the Wight Air Develowent elementsthe N VY elements
$

‘theTacticalAir Commandelement(helicopter),and the
@

..,
●delivery

--- 0
element. Colonel Ousleywould commandapproximately37 aircraft. The

Test AircraftUnit was to have operationalcontrolover all units and

agenciesinvolvedin technicalair operationsat IndianSpringsAir Force

Base, and would coordinatelogisticsas necessa~to allow participating

(
.
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%

ColonelCarl A. Ousley,commanderof the Test
AircraftUnit,check samplingmissionwith
MajorMalcolmS. Bounds(left),commanderof
the L926thTest Squadron(Sampling),and Dr.
HaroldF. Plank (right),scientificdirector
of the cloudsamplingprogram,Operation
PLUMBBOB
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elementsto accomplishtheirmissions. This would includescheduling

of aircraftand readjustmentsof housingrequirementsor work spacein

case of conflict. Test AircraftUnit would controlaircraftuntil they

becameairborne,ColonelOusleyexplained,and upon re-entryto the

IndianSprin@ trafficpatternpriorto landing. Controlof airctit

in the NevadaTestSite ControlArea would be the responsibilityof the

Air OperationsOenter,locatedat the AtomicEnergyCommission~sControl

Point.

Generalsubjectsdiscussedat the conferenceincludedsecurity,

funding,facilitiesand servicesavailableat IndianSprin@ Air Force

-e, communications,Alr OperationsCenteractivities,generalflying

operatims, trainingand operationprojects,documentaryphotogra@y,and

support. The ~900thAir Base Groupat Kirtlandwould coordinateand

controlcertainaircraftengagedin support. Theseaircraft,furnished

@major Alr Forcecommands,would perform

and cargoshuttleflightsbetweenKirtland

flights,low-levelclad tracking,terrain

flights.

such functionsas passenger

and IndianSprings,

survey,and spsclal

courier

mission

A particularlyImportantportionof the conferencewas concernedwith

determiningal.nraftpositioningfor each of the plannedPIUMBBOBshots.
---

Twenty-onepositioningdiagramswere drawnup, alongwith briefdescriptions

of programsand projectactivitiesin the shots. Thesediagramswere

pbllshed on 20 Februav 1957.2

(
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OperationPlan

PlanningDirective3-56 was the primaryplanningguidefor Operation

PLUMBEOBactivitiesuntil 1 April1957,when the h950thTest Group (Nuclear)

~blished OperationPlan 1-57. This plandescribedthe Air SupportGroup--

the 4950thtsforwardechelonat IndianSprings--as

headquartaw and two ma$or operationalunits. The

were the

operated

provided

protided

The

for test

TestAircraftUnitandthe 4935thAir Base

havingan operational

two operationalunits

Squadron,which

IndianSpringsAir ForceEase. A thirdoperationalunit was

by the 4900thAir Base Groupat Kirtland. ThiEIlatterunit

courierand shuttlesetice betweenKirtlandand IndianSprings.

PlanningDimcti~ gave the Test AircraftUnit responsibility

operationalfl@ng activities particularly(1)test crew briefing8

(2)controlof samplerand cloudtrackeraircraft,(3) radiologicaland

weatherreconnaissanceflights,(&) protidingsomemaintenancefacilities

at IndianSprin@, and (S) coordinattigtakeoffand landingschedules.

The 4935thAir BaseSquadron,commandedw MajorHarry E. Elmendorf$

was responsiblefor (1)housing,mssslng,and some administrativeand

logisticsupportfor aircraftand crewsstagingfran IndianSpringeAir

ForceBase, (2) securityand controlsand identificationproceduresfor

IndianSprings,(3) operationof a dispatchingoffice,reftzelingfacilities,

and crashfire fi#l!RAngin theNevada TestSite a=a~ ~d (~) operat~g

an airliftbetween

Planalso outlined

and administration

fl@ng safety,and

IndianSpringsand the YuccaLake airstrip. Operat~on

OperationPLUMBBOBproceduresand policiesfor personnel

functions,operations(includingaircraftparticipation,

supportaircraftprocedures),airpcontrol,commnnicatio~
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radiologicalsafety$logistics,securityand intelligence,information

servicesand ~dtig* 3 With veryminor changes,the Operationplan beca~

4
the OperationOrder l-~7 on 1 ~y1957.

The

Februa~

included

AircraftRequirement*

OperationsDirectomti, 4950thTest Group(Nuclear),on18

1957,drewup a list of aircraftfor OperationPLUMBBOB. They

29 test aircraft,34 suppotiaircraft,and an unspecifiednumber

of some lb differenttypesof aircrafifor operationsand

test aircraftnumber,types,and missions,all to operate

Sprin@ Air ForceBase,werelistedas follows:

The

missions

F-840
B-57
F-89
F-89
FJ~
Au
Helicopters
Blimps

NUMBER

11
6
2
2
2
2
2
2

training. ‘The

from Indian

MISSION

Sampling
sampling
MB-1 delivew
Effectsstudies
Effectsstudies
Effectsstudies
Effectsstudies
Effectsstudies

numberof aircraftfor supportactivities,theirtypes,and

Wre a9 follcn=:

J33;/B-50

T-33~Alr National
Ward )

c-47
247
c-47
C-119
B-25
C-45
L-20
H-21

NUMER

2
2

4
1
1
k
4
2
5

?

165

MISSION

Cloudtracking
Cloudtracking

Sampling
Photogmphy
Radioretiy
Courierflights
Airlift
Courierflights
Securitysweeps

. Securitysweeps
Radiologicalsurveys
Samplerecovery
Damagesurveys
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me exact number of aircrdt for operationsand tratitigwas unkn-.

.

In fact,these airctit came
from severalmilitaryagencies,their numbers

remainedfluid even after OperationPLUMBBOB

aircraftfrom the StrategicAir Commandwezw

damage assessment,Wt only the types of the

trainingaircraftwere specified.
5 Many of these aircraftstagedfrom

such scatteredplacesas Kirtland,Mamh$ George,Edwards,
and Nellis Air

got underway. Three B-~7 .

scheduledfor indirectbomb

remainingoperatio~ and

Force ~SeS.

The PLIJ?fBBOBOpe~tionPlan, publishedonl April 1957,listed the

followingtypesand number of ai~raft for the indicatedtestsupport

missions:

NUMBER mSSION

B-57B
F-84G
T-33
F-89J
Hssl
ZSG (blimps)
FJ~
A@
F-89D
B-so
B-25
B-29
H-21

B-25~~7 -–-

C-47
c-119
L=20
;-;:

L-21

The above dtiferedonly S1i

6
11

4
2
2
2
2
2
2
1
2
1

6

2
4
1
L
3
3
1
3

ghtlyfrom

Sampling
Sampling
Sam ling

*
delivery

-~ fectsstudies
V’v Effectsstudies

~fects studies
Effectsstudies
Effectsstudies
Cloud tracking
Cloud tracking
Cloudtracking
Radiologicalsurve~
T& serViCe
Samplereturnand courier
Samplereturnand courier
Photogm*Y
Airlift
Securitysweep
Securitysweeps
TerrainsurveY
TerrainSU_Y

the list issuedon 18 Februav

and CRT
and CRT

1957.6

166 slm-2-003&

/’

\% 5



VIII

Samplin~Plans

The tentativeplanscalledfor elevenF-8@3and sti B-s?samplers,

includingfour T-33 aircraftfrom the Air NationalCmard. This

firm throughoutplanningperiodand appearedin the above. me

Planstated,‘. . . gaseousand particulatesamplesof PLUMBEOB

list remained

Cperatjon

eventswill

be collectedby aircraftand aircrew providedw the L926thTest Swadron

(Sampling).UMajor RichardS. Bounds,the comander, was responsiblefor

the samplingmission. His specificresponsibilitiesincluded(1) briefing

aircrews,missionexecution,and all airboxnesampleractivityand control,

and (2) handlingof all samples,decontamination,and adherenceto safet#
,..

procedures●

As usual,the samplerpilots,immediatelyaftertakeofffrom Indian

Springs,came underthe controlof the air oprations at the NevadaTest

Site controlpoint. They were directedto the E’-57Bsamplercontrolaircrmt.

When visualcontactwas made with the controlB-57,the samplerpilot

receivedinstructionsfrom the scientificadvisoraboard,following

directionson cloudpenetrations.When the missionwas completed,the ,

samplerpilotreceivedvectoringbackto IndianSprings,wherehe landed.

By now, this nethodof operationhad becomestandardand routinefor the

b926th.
—.

Samplingmissionsflown by the Air NationalMard were unique,

however. On 29 November19s6, JaptainJosephPrice,from AFOAT-1(Office

of the Assistantfor Atodc Enerm), visitedthe Air Fo~e Specjal~JeaWns

2enterto discusssamplertrainingfor AirNationalGuardpilots. The

proposedpro~am wouldtrainAir ?latjonalGuardpersonnelfor dutiesthey
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1-

Airmn ~ord JacksonPlotsPositionof F-84GSampling
Aircraft,Operati~ pL~BOB

would prform in case of a nationalemergency~ Therefore,A.FOAT-1

planneda samplingrequirementapartfrom thoseof the Lcs Alamos

ScientificLaboratoI’Yand the Universityof CaliforniaRadiation

Laboratory.7ColonelWignall,b9mh commander,approvedthe Air National

Guardsamplertrainingon 1 December19S6, and includedthem in the early

planningfor O@~alion PLU?4BBOB.

Shots and AircraftPar+tiiption—— ——

A total of 87S differentsortieswere

and 786 of thesemissionswere completed.

168

plannedfor OperationPLUMB~B,

Therewere 17 air abotis~ while
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70 aircraftmissiom were cancelled,many of them becauseof requirements.
8

TMS happenedfrequentlyduringthe later weela of the test seriee.

Shot

K)LTZMhN

LASSEN

-ON

Pmcm

00uLoW ‘A

HOOD

DXABLO

JOHN

KEPLER

OwENs
- —-

PASCALA

STO~

*

chart: Schedulefor OperationPLUMBEOB—— —

Date

28 by 1%7

2 June 1957

~ June 19$7

18 June 1957

24 June 1957

1 July 1957

s July 1957.

15 July 1957

19 July 1957

24 July 1957

25 July 1957

26 JUIY 1957

7 August 1957

Remarks

goo-foot
touer

Soo-foot
tower

500 feet
balloon

1,700 feet
balloon

700 feet
ball-wn

Surface Not sampled

1,000 feet
balloon

.,-

Soo.foot
toner .$9 ‘

18,000 feet a
launched

altitude from F-89J

Soo-foo$
tOuer

~00 feet
balloon”

Well ~d sampled

1,000 feet
balloon

%ee Appendk II for numberof samplestaken m each shot.
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Shot

SATURN

SHASTA

DOPPLER

PASCALB

FRANKLIN

SMOKEY

GALILEO

WHEELER

OCXJIOMBB

LAPLACE

FIZEAU

NEWTON

WHITNEY

Date

9 August1957

18 August1957

23 August1957

27 August1957

30 August1957

31 August1957

2 September1957

6 September1957

6 September1957

8 September199

14 September1957

16 September1957

19 September1957

23 September1957
- --

CHABLE9TON 28 September1957

MORGAN 7 October1957

170
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?as —Remark9

Tunnel Not sampled

Soo-foot
tower

1,000feet
balloon

Well Not sampled

750 feet h F-84 sampler
balloon abortedbecauseof

communicationpro~ems

‘700-foot
tower

Soo-foot
tower

500 feet
balloon

(
Surface No sampling

750 feet
balloon

.

@-foot
tower

1,500feet’
balloon

800 feet
under~ound

goo-foot
tower

1,5(2Ofeet
balloon

~00 feet
balloon

>
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Somedi?’ficultydeveloredbecauseair pafiicipantsoftenoperated

from widel’ydispersedair basesand nettinqshot informationto themwas
-—

diffjcult,if not impossible. A ..-oCd exampleof this was the rescheduling

of S’?A5TAShot after it had been postponed.‘!ctmly was it difficult

to reassembleaircrewsb]t safetyfli:htwas compromisedbecauseof

hastymissionFrcparatimsand tb.elack of crew rest, ‘“
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DuringOperationPLUMBBOB,the L9?6thTestSquadron(Sampling)

oFeratedon a dual base conceptdue to the lack of

spaceat IndianSpfings. All periodicinspections

ma~ormaintenanceof F-8hG and B-57Baircraftwere

adequatemaintenance

and controlled

performedat Kix-tland.

Unscheduledmajorrmintenanceat IndianSpringswas held to a minimum

thnu~ aggressivedailyand preventivemaintenanceand sound programing

of aircraftutilization. ‘he

was 1 officerand 40 airmen.

IndianSprin@ Air ForceEase

Duringthe o~ration, the

averagestrengthat the Kirtdanddetachment

The strengthof thg forwardelementat

avera~d 26 officersand 130 airmen.

flyingtime for B-57B aircraft_was 796:45

hours; for F-8LGaircraft1,331:~~hours;and for T-33Aaircraft~~ :45

houm. Total flyingthe was 2,669:45hours of which 175:L5hourswere

loggedduringtest missionsorties. Totalnumberof sortiesflownwas

1,821which included161 test missionsorties. A total of 1,932takeoffs

aridlandingswere recorded. Therewere sevenabortsdue to reasonsother

than shot cancellations.An in-commissionrate of 88 per cent was

sustainedmile the airoraft-out-of-comission-for-~atisrate was held

to less than one Fer cent. In preparingfor and successfullycompleting

OperationPLWlB133B,the 4926thTest Squadronestablishedan enviabh

flyingsafetyrecord,winningthe Air ForceSpecialWeaponsCenterfirst

(
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NOTES

planningDirective3-56.

Ltr., CO1. p. R. Wignall,Cmdr.,4950thTG (N)$us~$ et al.~
20 Feb. 1957, subj.:Resumeof PlanningConference6 a=~Feb.
1957,inHist. Div. files,OperationPLUMBR)B, ‘

Opratlonal Plan 1-57, b950th TG (N)S 1 Apr. 1957$ in HiSto n~v.
files,OperationPLUMBBOB.

Ibid.,Amend.No. 1, 24 Apr. 1957.

BlackBook$ “Zistof Aircraftto Participatein PUJ’MBBOB,”Dir.
of OP., 49SOthTG (N),in Hist.Div. files,OpirationPLUMBEOB.

OperationPlan 1-57,1 AM. 1957.

Memo.,~. Ops. !3ec.gh950thTG (N); tocmdr., b95~h ~-(N)s -
30Nov. 1956, sub$.:Visitationof AFOAT-1Wpresentatives,in
Hist. Div. files,OperationPLUMBR)B.

.,.,-,.- :,:

MissionSummry Reportsfor OperationPLUMB~B, BOLTZMAN28May
1957,W- 2 June1957,nS=N 5 June ~957~-ON 18 June 1957t
~- 2$ June’1957,’HOOD 5 July 1957,DIAELO15 July ~957,
JOHN 19 July 1957,KEPLER24 JulY 1957,OWENS 2SJuly19S7, STOKES
7 Aug. 1957, S~TA 18 Aug. 1957,~p’p~ 23 Aug* 1957,~~
PRIME 30Aug. 1957,”SMOKEY31Aug. 1957,GALTLE02 Sep. 1957,
~ 6 Sep. 1957,”lhtp~~ 8 Sep.1957$FIZ@UJ~ Sep. 1957,’
mm 16 Sep. 1957,~19Sep. 1957,w~~23Sep. 1957;”
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CHAPTER Ix

OPEFUTIONHARDTACKAND IXJAL

Like previousoperations,planningfor

in advanceof the operation. It was mrked

last-minutechangesand the test serieswas

by the many and monumental ,

notablefor deficienciesin

both sarnpling.pilotsand aircraft. Officialsalso facedthe problemof

1
obtaininga sufficientnumberof commissionedobservers.

As earlyas June 1955,Headquarters,Air Fome SpecialWeaponsCenter,

receivednotificationof HARDTACK,the-locationwas undetetined$ and
2

.!

the probablenuder of detonationswould be 10. FieldCommand,Armd

ForcesSpecialWeaponsProject,warnedthat the information,was ~very
.,,

prellmi~”and will probablychan~ considerablybeforefinalprogram

is established.W3

h earlyas 3 December1956,actionsfom-casttigsamplingdifficulties

wem takenwhen GeneralPerry B. Griffith,Joint TaskForceSw, wrote:

The currentconceptbeing envisagedfor.OperationHARDTACK
contemplatesthe ~obable firingof two,shotson the same
day on some occasions,and perhapsin a few instances,at
the same time. However,while some additionalaircraft
will be required,it is realizedthat a completedual
samplingcapabilityprobablycannotbe supported,nor is
it justified. Therefore,in orderto have an adequate
numberof samplingaircraftavailableon dual shot day$
attemptswill be made to have one of the scheduledshots
a low @eld detonationrequiringrelativelylimited 4
participationso far as samplhg aircraftis concerned.

---

Later in the month, @elen L. Felt,Commnder, Task fkoup7.1,adtied

Rear AdmiralB. Hall Hanlon,Commander,Joint Task ForceSEVE?,of the

samplingrequirements.HA significantassumptionmade ~ bothlabora-

toriesis that there will be a generalendorsementof the indicated
>
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extensionof the dual ca~bility concept. A dual capabilitywhich

considersthe firing of two largeshots,insteadof the REDWINGcapability

of one large and one small,is an importantcorollaryto any planwe may

developto make effectiveuse of the Eniwetoksite.~ Thus,the argument

effectivelyalteredthe “big-shot~mall-shot”plansuggested

Griffith.5

On 27 April 1957, the Chief of Staff,UnitedStatesAir

registeredofficial‘go-aheadHfor HARDTACK:

by General

Fo=e,

The AtomicEnergyCommissionand the Departmentof Defense
are planningfor OperationHARDTACK,1958 ove~eas weapontest,
scheduledfor EniwetokProvingGround. The tentativestarting -
date Is 1 May 1958. Approximately30 deviceswill be tested
duringOperationHARDTACK. The UnitedStatesAir Forcewill
be the executiveagentfor the test seriesand Air Force
participationwil.1followthe generalpttern established
duringpreviousoverseasnucleartests. ARM (AirResearch
and DevelopmentComnand)will man, train,and organizeAir
Task Grou 7.4. The Air Task Groupwill consistof three

7units, (1 a Test BaseUnit protided~ ARDC, (2) a Test
AircraftUnit organizedby ARI?Cht ccmposedof elements
protided% majorUSAF ccmands”’andlk~rtment of Defense
agenciesoperatingaircraft,and (3) a Test SupportUnit
protidedby MATS (MilitaryAir TransportService). The’
missionand functionof Task Group7.b and subordinateunits
will ~rall.elthoseassignedfor OperationREINING.”Reference
shouldb made to Task Group‘7.4REDWINGplanningdirqctive,
Task Group 7.b Operationsorder1.56,and the F5nalReport
of the Commander,Task Group‘?.4for OperationKEDWING.
Thismessageconstitutesauthorityfor initialplanningfor
OperationHARDTACKby concernedUSAF commandsand units.
Detailedinstructionscoveringthis operation’uillbe
fuxmfshadon or about 1 July

Then on 11 October1957,the

and the Air Force SpecialWeapons

ExecutiveAgency

Task ForceSEVEN

AFwl/h

..

has issuedthe

for conducting

\

1957.0

Chief of Staff,nottiiedTask Group7.b,

Centerthat, “TheChief of Staff,as

necessarydirecti~ to Cormnander,Joint

the operationr(HARDTACK). To support

175 swEH.2-oo3&
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this operation,Headquarter USAF herebydirectsorganizationof

boup 7.4, at earliest~acticable date. . . The Commander,Task

7.4 iS authorizedto organizetheseMits and elementsas my be

by operationalnecessity.n

Task

Group

required

In the implementinginstructionswas the followinglist of units

and elementsincludingprovisionsfor sampling:

(a)

(b)

(c)

(d)

HeadquartersTask Group 7.!4(Provisional).

Test Base Unit with the followingelements:

SupWrt squadron
Helicopterelement

Test AircraftUnit with the followingelements:

Cloudsamplingelement(augmented by6 SAC B-S7Daircraft).
Air Forceeffectselements(includesIBDA,VHA/UHA,

Navy

Test

ionosphereelements).
effectselement(tobe providedby NASWF,KirtlandAFB,
New Mexico,and attachedto the Test AircraftUnit for
operationalcontrol).

Setice Unit with the followingelements:

Searchand rescueelement(to includeweatherislandre-eupply).
Weatherreportingand forecasttigelement.
Weatherreconnaissanceelement.
Communicationselement(AACS).
Weathercentralelement.
MATS terminalelement.
Aerial photo element.‘7

Foreseeingthe difficulties$rom non-AirForce organizationsas in earlier
-—-

tests,SpecialWeapons Centerofficialstook earlyactionto insure

positiveorderswere issuedto all supportingcommandsby Air Force

headquarter. nlbokMessagenbecamethe byword,and severaldraftsof

the proposedAir Force messagewere preparedand coordinatedin the ho~s

of evolfig a directivewhichwould effectthe re@ired actionsby Air
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8

Forcecommandsother than Air Researchand DevelopmentCommand.

Tentatively,the startingdate for H.4RDTACKwas 1 May 1958,9then

movedup to 15 April. The first test of a ‘laboratorydevicem was set

for 1 May, TEAK was to be executedas earlyas readinesswould permit,

but no laterthan 23 Aprilwith YUCCAand ORANGEfollowingas closely

10
as possible.

On January6, 1958,Headquarte=,Task Group 7.L, Provisional,issued

operationPlan 1.58, l’OprationHARDTACK,~and its si= ad thorou~ne=s

reflectedthe vast amountof experienceaccumulatedduringearliertests.

The PlanningDirective5.57 had been ~blished, and.statedplanning -

requirementsfor each of the sectionswhile other organizationseventually

followedwith detailedplanning. Althoughno B-57Daircraftwere available

to the 4926thTest Squadron(Sampling),the StrategicAir ~anmandhad been

directedto furnishsix B-57Daircraftwith crewsand maintenancepersonnel.

The StrategicReconnaissance!Jing(Light)receivedits samplingresponsibil-

itiessufficientlyearlyso that its OperationsOrder l&-58 joinedthe

librariesamassedby the othersectionsassignedto HARDTACK. Certainly,

judgingfrcm the attractive,thoroughlyprepared,

promisedto be a militaryoperationwhich enjoyed

Organizedon 1 October 1957, simultaneously
-——

publishedplans,H4RDTACK

unprecedentedsmoothness.

with otherelements,

was the CloudSamplingUnit, Provisional,at Kirtland; the

Altitude-VeryHigh AltitudeAircraftElement,Provisional;

Effects!Ilement,Provisional,at WriEht-PattemonAir Force

UltraHi*
\

the Air Force

Base,Ohio;

and the IonosphereElement,Provisional,at IaurenceG. HanscomField,

Pedford,Massachusetts.All were or~anizedas se=mentsof the Test

MWIJHIY
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Aixwaft Unit and

AircraftUnit was

B-s?Sampler,OperationHARDTACK,Note
Wing-tipFilterSystem

Task Group7.4, Provisional.The missionof the Test

definedthusly: to provide,maintain,and operate

aircraftfor the task group. It consistedof the CloudSamplingElement

au~ented by six B-57D aircraftof the &080thStrategicReconnaissance

Wing (Li@t), the IndirectBomb Damageksessment Element,the Vew High

Altitude~ltra Hi@ AltitudeAircraftElement,the Ionos@ere Element,

the Air Force-EffectsElement,and the Navy EffectsElementprotidedby

11
.NavalAir Special.WeaponsFacility,KirtlandAir Fome Base. As of

the 17th of October1957,tentativeplanscalledfor ha-g the cloud

SamplingElementin placeat EniwetokW 15 Mar~ 1958. The other

elementsof the Test AircraftUnit also receivedreadinessdates~
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Aircraft

(ten B-57Bof

StrategicAir

designated

the 4926th

Command);

as amilable for the operationwere sfieen B-57

Test Squadron(Sampling)and sti B-~7D from the

one B-52fromWrightAir DevelopmentCenter,

for effectsprojects; two B-36from the SpecialWeaponsCenter,for

the veryhigh altitude-ultrahigh altitudeprojects; one C-97 frcsn

Cambrid@ Reseanh Center,for

one P2V from Naval Air Special

for effectsand studyprojects

ionosphericstudies; two A@, two FJ4

WeaponsFacilityat

and threeB-&7from

for indirectbomb damageassessment,operatingout

KirtlsndAir Force

and

Base,

StrategicAir Coxunand,

12
of cum.

Althoughp- calledfor havingthe six k57D aifirafton hand for -

cloudsampling,projectofficialsenco~tered difficultiesin obtafing

modificationsand samplingtanh. As a result,sti of the elevenF-8b

aircraftscheduledfor destructionwere beingheld intactshouldthe

13 ‘
B-~1’Daircraftnot be completedin time. The scientist,PhilipR..

Moore,J-n, LOS Alamos,describedthesedflfic~ties even titer aPPro=l
*4

for the planeshad been secured:

At a big conferenceat theMartin plantin Baltimore,
we learnedthat Mafin simplywasnttgoingto meet the
deadllneon eitherthe modificationsor the samplingtanb,
the contractsfor which theyhad accepted. Immediatelywe
determinedthe true sitaationwithMartin,we searched
othersourcesfor modificationand production.Although
Warn~obins Air MaterielComnandwas alreadymodti@ng
four B-57Baircraftfor the samplingoperation,they
agreedto take over the modificationsof the B-S7D
aircraftas well, promisingdeadlinedelivery.

AS IJSLhad designedthe samplingtanks,and they

*See SuitableSamplingAircraftChapterstifra.
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were IASL~sresponsibility,we immediatelysoughta
contractorwho could producethem. Having previous
experiencewith FletcherAircraftof Rosemont,ZaltiorniaO
we sou~t their aid and they acceptedthe contract.
Shortly,we realizedthatthey had not assigneda single
engineerto the project,so we cancelledthe contractand
splitthe tank procurementinto two separatecontracts.
Producingthe sectionin front of the filterpaperwas
givento specialistsin workingwith stainlesssteel--
Solar Aircraftof San Mego. The portionin the rear
of the filter paperwas acceptedby CenturyEngineers
in Wbank.

Both outfitscame throughby assigningcrewsfor
round-the-clock-workand the firstpair of tanksfor
operationaltestingarrivedat Kirtlandcne week before
the b926thwas scheduledto departfor the provingground.

Inunediatelythe pilotsstartedtestingoperationsand
vibrationtestswere perfoz=d by the 4950thTest moup
(Nuclear).

Despitethe terrificwork load alreadyon the 4926th
becauseof pacldngrequirementsfor the test, theytook
on the additionaltestingmissions,workedday and night
throughthat entireweek
in the tanks.

, and detectedaerodynamictrouble
A vortexeffectdevelopd behindthepylonhousing;

thishanmeredat the tank tail sectionso that it cracked.
An on-the-spotmodificationwas made, the tanksretested
and the modificationprovedsuccessful.Orderswere sent to
CenturyEnginee= to similarlymodi~ all.tanksunder
productionor alreadyproducedand tie tanks givetheti
anticipatedserticelife throughoutsubsequenttests.

Meantimeat Warner-Robins,modificationscrewswere
alsoworkingday and nightand theytoo succeededin meeting
the deadline. Both accomplishmentswere excellentand far
above the level of productionordinarilyachie=d.

Alth6ir@rnotassociatedwith mannedaircraftsampling
of nuclearclouds,an attemptto sample~ use of rockets
was made during -HOUSE. The five-inchrocketswere
fired from one island,were supposedto piercethe nuclear
cloud and land on a thirdisland. Preliminarytestsshowed
excellentpromise. But when the actualdetonationoccurred,
the shockwave deflectedthe rocketsand most of them landed
in the ocean. We recoveredsome nose cones, tit generally
so mch time was lost in locatingthem and in,dig@ng for

●

.
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them that their sampleswere of littlevalue. YOU s-j
a radio-chemistis continuouslyfighttigto gaintime--
fi@ting the half-lifeof radioactiveparticles. Unless
we can analyzea samplepromptly,we cannotdeterminethe
many thingswe must know.

In nucleartesting,Ufiiketest~g of otherdevices~
we must determinethe maxinumfrom each test 5n orderto
avoidatmospheflcand aircrewcontaminationas much as
possible. In testingotherdevices,there is no contami-
nation,cdy financialcost to consider. Therefon3,radio-
chemistsmust obtainssmpleswhichwill allowus to recreate
the chain of eventswhich tcok placein a few milMseconds.
Obtaininzthesesamplesthroum use of mannedsampling
aircraft-hasbeen by far the
method.

Virtuallyall membersof the

samplingprocedures,fortuna~ly~

April19s8. The B-~7Btmn+fim

6est controlledand &liable

4926thTestSquadronhad experienceh

or had receivedpml-~ trainingby-

trainingprogramsufferedsome early

delayswhile aircraftunderwentm@ifications; however,by Februa~ 1958,

the programhad intensifiedto such a degreethat crew membersacquired

sufficienttmintig in long-rangenavigationand 15nk trainerfli@ts, the

lattersimulatingall instrumentapproacheslikelyto be encountered

duringthe operations. The pro-am also ticludedshakedownflightson

15
each aircraftto detenntieexactfuel consumptionrates.

CreW membersof the L926thalso receivedradiologicals~etY courses.

Becauseof the lack of qualifiedaircrewobserve=, otherqual~ied

pemonnel-uFTask Group 7.hunderwentthis radiologicalsafetytraintig

to provideadequatesupplyof trainerokserversand to allow an equable

radiationexposureamong the severalo~ervers. The li926thsupertied a

shilar over-alltrainingprogramat LaughlinAir ForceBase during

Februa~ 19~8 for the StrategicAh Comnandcrews. Ebththe B-57Band

the B-$i’Dtrabing programswere completedby the end of March 1958.

lln
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On 1 A@l 1958, We ten B-~7Baircraftdeprted from ~tiland Air

ForceEase on the firstleg of the trip to Enlwtok ProtingOxkmnd. At

McClellan~ Force -es the f~t stoP ~ou~s the ai~raft enco~~~d

a delay of some 12 days causedby adversewinds over the Pacific,but

finallyarrivedat Enluetokon 18 April1958. The lime remainingB-57B

aircraftarrivedon 21 April1958. Theywere readiedimmediatelyfor

16
Sampllngmissions. Ihe B-S711●ircraftlefthughlin Alr Force Base,

accompaniedby

and equipnent,

two C-12Lsupportaircraftcarryingmaintenance

On 6 April1958.

arrivedat Eniwetokon lb April

and equlpmnt for sam@ing were

AS specifiedby Air Force,

They also encounteredadverse

personnel

ulnds and

1958. With few exceptions,the personnel

In placefor operationsby mid-April. . -

the Los bmos ScienttiicLaboratory,and

the Universityof CaliforniaRadiationLaboratory,the

mn~d frcm me to tan, collectedat variam altitudes
17

the natureof the shot.

numberof samples

and dependingupon

Shot and AircraftParticipation:PhaseI——— —.

Despitea proposedadvancexmt of the startingdate for HARDTACK,

PhaseI,

Phase1,

alm raft

the first shot,YUCCA,did not occuruntil 28 Apfil. During

which eventuallyincludeda totalof 33 individualshots,sampling

flew 2h0 tiSiOX3Sand logged1,635fl@ng hou= .

-Thart: SamplingHARDTACK,PhaseIw—.

Shot Date Type Remarks

YUCCA luo Balloon Driftedto 60
28 April1958 miles NE of Eniwstok

*
See AppendixIX for numberof samplestakenon eachshot.
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Shot Date

0615
6 my 19S8

0550
12 May 1958

12 tiY 19S8

0630
13 tiY 19S8

1300
16 May 1958

F

Surface

Remarks

Eniwetok;
lightsampling

CAC’KJS

KITTERNtJT

KOA

Bars

Surface

Surface

Bikini;seven
samplersengaged

Bikini;five
samplersengaged

Eniwetok;ten
samplers
participated

SKI feet
Underwater

WAHoo Eniwetok;three
sampling
aircraft

0630
21 my 1958

0920
22 WY 19S8

IJloo
26 my 19S8

0600
27 May 1958

14M
30 May 1958

1500
31 MY 19S8

HOLLY Eniwetolc;five
samplers
participated

(
NUTMEU

YELLuWmD

Barge

Barge

Bild.d;seven
samplers

Eniwetolc;sti
samplers
performed

MACNOLXA Page

Earge

Barge

Eniwetok;five
samplers

~niw.etok;fi~
samplers

TOBACCO

SYCAMORE
---

Bildni;eight
sample= in all,
three B-S7B
substitutedfor
B-57Daircraft
&cause of
unexpectedlow
cloudceiling

b

swEH-2m3b183

Alw@o
>... -“i



IX

. .

Shot

RME

UMEWLLA

MAPLE

ASPEN

WAINUT

LINDEN

REDWOOD

ELDER

OAK

HICKORy

SEQUOIA

CEDAR

Date

0645
3 June 1958

1115
9 June 1958

0530
llJune 1958

0520
IS June 19~8

0630
15 June1955

l~oo
18 June 1958

0530
28 June 1958

0530
28 June 1958

0730
29 June 1958

1200
29 June1958

0630
2 July 1958-—-

0530
3 July1958

184

Barge

150 feet
Underwater

Barge

Earge

Earge

Barge

Ear@

Bargu

LOU hull

Barge

Surface

Bare

Remarks

Eniwetolc;five
sampleraircraft
participated

Eniwetok;four
samplen

Bikini;one B-57
abortedwith
flame-out,eight
samplerstook
part

Bikini;six
sampleraircraft

Eniwetok;tin
samplers

Eniwetok;five
samplersused

Bikini;sti (“
samplexw
participated

Eniwetok;five .

samplers

Eniwetok;eleven
samplers

Bikini;six
samplers
participated

Eniwetok;five
samplers

Bikini;seven
samplers,a B-57D
suffereda dual
flame-outat
50,000feet
altitude.One
enginerecovered
the aircraftwas
escortedto FRED

and

AFWHO .
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Shot

DOGWOOD

POPLAR

SCAEVOLA

mom

JnUPER

oLrvE

PINE

Qm-ar-

ORANGE

FIG

AFwulio

Date

0630
6Ju1Y19S8

1530
n my1958

1600
u July 1958

1100

18 July 1958

1620
22 July 1958

0830
23 July 1958

0830
2’7July 1958

2350
31 July 1958

UM
6 August1958

2330
11 August1958

1600
18 August1958

ILU hull

Barge

Surface

W’lJhull

Barge

LUJ hull

MU hull

Missileshot

Remark9

Eniwetok;eight
samplerstook

Bikini;Sti
samplers

Eniwetok;no
ssmpling

Eniuetok;five
samplers
participated.A
B-57B (HOTSH~ II)
abortedand the
B-57B (HOTSHOT
PHCffO)had in-
operativeXFF -
equipaento

Bikini;four
samplers. A
B-57D(HARDTIMESIT)
blew tires on
landing.

Eniwetok;five
samplersinvolved

Eniwetok;seven
S~plCrS took
part withno
incident

No samplers
aboveJohnston
Island

Surface Eniwetok;three
sampler9

Missileshot No samplers
abovuJohnston
Island

Surface Eniwetok;four
samplers
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TWO shots,TEAK and ORANGEwere frightfullya pa~ of HA~TACK phase I .

18
tut were relocatedto JohnstonIslandand becameOperationNEIHUIIL.

With FIG Shot, Phase I came to an end and O~ration HARDTACKmoved into

PhaseIZ at the NevadaTest Site. ThroughPhase1, the samplers~adron

sufferedno accidentsand carriedout missionsas planned.

Shots and AircraftParticipation:PhaseII—. —.

The cloud samplingmissionpresentedproblemsfor PhaseII. Most

of the airplanes,equipment$supplies~and =diation instrumentation

were enroutefrom Eniwetokand not expectedto arriveuntil 25 September

19S8. Some equipment,’however$had been returnedto ~~~nd earlierfor .

a specialprojectand provedadequatefor the Ne=da tests. The famous

samplingsquadronperformedall requirementssuccessfullyduringPhaseII.

Aircraftstagedfrom IndianSprin@ Air Force~e, with a forward

ana detachmentto fly the samplingmissionsand associatedactivities.

Meanwhile,the squadronheadquartersremainedat Kirtlandand all.major
19

maintenancetook place at the latterbase.

Chart: SamplingHARDTACK,

Shot Date

PhaseII*——

Remarks

OTERO ___ 12 September1958 5o0-fOOt TWO B-57 samplers
well on hand

BERNALILLO 17 September1958 Well Aircraftstood by

EDDY 19 September19S8 5~feet One B-57 controller
lxdloon and four B-57

samplerstook part.

*
See AppendixII for numberof samplestakenon each shot.

186 /’
@

MWWu -*-*’.



(
LA

Shot

MERCURY

VAIZNCIA

Mm

HIDAIJM

CQLFAX

TAMALPAIS

QUAY

NEPTUNE

---
HAMILTCX!J

LOGAN

Date

21 September1958

23 September1958

26 September1958

27 September1958

29 September1958

5 October1958

5 October19s8

8 October1958

10 October1958

13 October1958

140ctober 1958

15 October1958

15 october1958

187

joo-foot
Uell

Tunnel

3oo-foot
well

Tunnel

1,500 feet
balloon

l@O feet
balloon

Soo-foot
well

Tunnel

100-foot
tower

1,500feet
balloon

Tunnel

so-foot
tower

Tunnel

Remarks

One sampler
controller
and one sampler
participated

No aircraft

One sampler
controllerand
one sampler
participated

No aircraft

One B-57 sampler
controllerand
four B-57
samplers

one B-57 sampler
controllerand
one B-57 sampler

One controller
and one sampler
took S=pbS

No aircraft

One B-57 controller
and four samplers

One controller
and four samplers

L-20 cloudtracker,
only

One B-57 ccatroller
and four B-57
samplers

No sample=

mW#io . “+ *.,
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Shot

DONA ANA

VESTA

RIO ARIUBA

SAN JUAN

SOCORRO

WRANGELL

oERON

RUSHMOKE

CATRON

JuNo

SMWORD

Date

16 October19S8

17 October1958

18 october1958

20 October1958

22 October1958

22 october1958

22 October1958

22 @tober 19S8

2& October1958

24 October1958

25 october19~8

26 October1958
- --

DE BACA 26 October1958

188

P

500 feet
balloon

Surface

?O-fOot
tower

ylo-foot
well

1,500feet
balloon

1,500feet
balloon

25-foot
tower

Balloon

Tower

Surface

Tower

Balloon

1,500 feet
balloon

Remarks

One controller
and four B-57
samplers

One controller
and one sampler
participated

F~r B-57sample=
and one controller

One B-57 sampler
controllerand
one B-57 sampler

Threesamplersand
a B-57 sample
controllertook part

(
,

Four B-57 samplers,
one controller

One B-57 sampler (“
took part

one B-57 controller
and two B-57sample=
participated

Th~e B-57 samplem,
one as controller

One B-57 sampled

No aircraft

One B-57 controlled
and anothersampled

one B-57controller
and threesamplers
flew throughthe
cloud

s’wEH-2-003k
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Shot

CHAVES

EVAM

MA*
-,

mm -..
.“.

SANTA FZ

GANmEnE

EUNCA

TITANTA

Date

27 October1958

28 October1958

29 October19S8

29 October1958

.-

29 October1958
.
. ---

.-

30 October1958
—

30 October1958

P

Tower

Tunnel

Tunnel

so-foot
tower

1,500 feet
in balloon

Surface

Tunnel

25$foot
tower

Remarks

One controller
and a samplAng
B-57 stoodby

No samples

One B-57
stoodby

One B-57
participated

One B-57controller
and one B.fi
sampler

No aircmft

One B-57 ccdroller
and one B-n
samplertook X

A E-57sampler
controldirected
four B-57 sample=

Daringthe last shot,TITANIA,the squadronflew ne~n through

an atonztccloud for the fi=t time.
.

.. .

PRIVACY ACT PROTECTED
-—

MATERIAL REM&VED

said
NHe~ ~ ~~ and as we did, the radiationneedleshot Up

(
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the scale. As he completedthe paSS throughthe cloud,
he banked so sharplyfor a secondPS that the blood
rwhed from my head. We had piled severalttiesthe
forceof ~adty and my handswere frozenagainstmy
knees,bat the right turn was a requirementto get
baclcinto the rapidlydissipatingcloud.

Our second readingwas five roentgens,the thimi
was 2 1/2. In all we’madeabouta dozen passesthrough
the mass before.Dr. EdwardFleming (Universityof
CaliforniaRadiationLaboratorysamplercontroller
aboardthe sample,controlB-57airplane)told us to
returnto the b~e.

A we left the shot area,I threwa switchto
closethe butterfly=lves on the ting f=nks. We
had obtainedmr sampIesof radioactivedust for the
laboratories.The sleek jetstoucheddown cm the runway$
and radiologicalsafety officerspreparqdto removeus
from the plane,withmt tdching the Ohotnsidesof th6-
crdt. The samplesfrom the wing tip tankswere also
removedremotely.

and I were both givena thoroughgoing
overwith a geigercounter. I was pronouncedsafe,tit
the pllottshands were radioactive.

A littlesoap and water removedthathazafi and we
adjarned to theofflcerst club to collectour rem for
beatingthe othertwo planesback to the kse.

~lots from the b926thcounted88 cloud samplingsortieson 29 shots,

a total of 97 hours

squadronstood by only.

‘firstsnto its n?cord~

~9 days. On ’22~tober,

with B-57Bsamplers. On a number of shots,the

DuringPhaseIX, the 4926thadded a numberof

Pilotssampled29 shotswithinthe shortspan of

the Squadronflew four missionsom four dflferent

shots,threeof which were full-scalednuclearblasts. 0n21 October,

pilotsperformedthe firstni@t cloudsamplingoperationfor the SANFORD
...

Shot, makinguse of the clearsky and lightfrom a fill moon. Finally,

for the firsttime, they flew througha cloudwith three nationa~y-known

21
newsmen.
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Advantage of—

ConcerntigHARIYTACK,Mr. Philip

explainedwhy the B-57Daircr~t was

whichcouldnot be gatheredby other

Experience

R. Moore, of Los Alamos,later

capableof obtainingsamplessafely

aircraft:

‘It would be possibleto get a sample

with a PiperCub but you would soon have a

chart on the blackboardof his office$~.

from the stem of the cloud

dead pilot.w Dratig a chalk

Moore Illustrated,W A B-57B

for instance,.would have to fly some 100 milesunder the mushroomumbrella

of the nuclearcloud to get to the only Prt it couldsample--thestem.

Ihringthat 100 miles,the pilotand planewould ~ recei~g geat .

quantitiesof tshine~(radiation).The planeand crew would receivea .

duplicatedosage on the way back from underthe cloud. A B-57Dwouldbe

able to cltib to the edge of the mushroomcloud,penetrateit for the

s~pltig mission,bank and dive from the cloudu~n completi~ Of the

missionand pick up only that radiationhe startedgettingwhen he

22
penetrated.n

13utdespitethe avai~bfiity of the B-~7D,the Test AircraftUtit

was hard pressedto obtainsufficientpilotsand observersto complet’e

the series. W. Paul W. Guthals,also from Los Alarms,explainedthe

situation:
—-

Early plantingfor HARDTACKcalledfor 12 shots.
By the time the seriesstarted,planscalledfor 2h shots.
.Beforethe seriesended,a total of 33 shotswere fired,
besidesthe two in NEWSREEL. It was our biggesttest
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seriesand althcua much good planninghad been done~
the additionalshotsupset the planning. The samplingcrews
used up their allowableradiationdosageand simplyhad to
be replacedas they cotildnot be used on any additional
Sampltigmissions. A samplingpilotis tnly a sort of a
superpilot.-theyfrenot easy to ftid. ‘Ihentoo, the shots
oftencame so close togetherthat the neededaircraft
couldnot be allowedto ‘coolofft--ithad to be decontaminated
immediatelyafter landingfrmm a samplingmission. This
quickdecontaminationincreasedthe replacementrate among
the decontaminationcrews and men with less than the optimum
decontaminationtraininghad to be used. Even with quick
decontaminationwe occasionallycouldnot have the proper
planefor the missionin commissionso had to substitute
planeswhich were ready. This situationforcedthe B-57D
aircraftto fly B-S7Bruissions,thus speedingup the
replacementof B-$7D crews. Regardlessof the importanceof
gettingacceptablesamples,the obtainingof samplesis
not worththe risk of excessiveradiationto aircrewmen.23
Consequently,the,pilotsand o~eners had to ~ rota~di

With the samplingelementparticipatingin all lmt two shots (TEAKand

0RANQ3),maximumradiationdosages

crewmen.

However,discussionswith air

pointedout some of the difficulties

a high degreeof rapport betweenthe

controllerand the samplingpilots.

were quicldyreachedby the sampler

sampllngdirector,PaulW. Guthals,
~~ ., /,

of the operation. ‘Theremust be

LASL controller,the milita~

Time U so fleetingduringa samp15ng

operation,the controllerand the samplingpilotshave so many

simultaneoustasksto accomplishthat they must practicallypracticemental

tele@hy. The~ start of a sentenceof instructionsover the radio is

oftensufficientto achievethe maneuverchangerequired. If full and

completeinstructionswere required,time would be insufficientto

achievethe maneuver. Dependablecommunicationsare an absolutemust.

.

.

●

.
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(

on earliertests c~cation fafiureOCCaSImally occurred,md

(

samplfigpilotshad to operatewithoutcontrol. Some were of suchhigh

calibreand competencethat theymanagedto obtatiacceptablesamples

in spiteof the comnunicatlonfailure.~
25

Concerningradlatim dosage,Mr. Moore offeredthis cement:

pxqilaming has alwayabeenso well done that the dosage
to be receivedis known beforethe mlssim starts. The same
for groundpersonneland nativeswas not alwaystrue,althou~
no seriousand long-lastingillnesseshave resultedfrom
unplannedfalloutor routtie decontamination● . ~

IM In our earlieroperations,d’:
establishedthat we had been operattigfor Yearnwith a larger
wrcentaze of luck thanwe knew. Localwind situationhas
ilnce be& reco ize4as of extremein rtance Loo~mis

4Bl@~

us
~~1 foo e us on lout and field.’ the odr-

all weatherhad been predictedaccurate $ local
winds blew falloutdirectlyover the troopand operational
areas. FortunatelyIt was not of sufficienttitensityto
requireevacuationor extraordinaryprecautions.However$
the weatherpeople,afterthat ficident,also forecast
the local winds.

Iuclcwas also with us on anotheroccaslm. Of all the
p~es scheduledto paz%icipateon that shot, two aborted.
Had they not abohd, theywouldhave beendirectlyoverthe
detonationwhen it occurred.

Again, great care was takento packageand return
samplesobtainedto Los AlamosScientMic Laboratorywith
greatestpossiblespeedand safety. Immediatelythe sampling
aircraftlanded,sampleswere removed,rolledinto tubesand
InsertedInto the lead ~pigsHfor theirflightto LASL.
Sam@a-carryingcourierswere markedinternallyso that
neithercrew or passengerswould get closeenoughto the

* pi~ to receivemore than oneweek?s tolerancedosageduring
flight. Sample couriersflew strai@t through,with only
a 20+mlnutestop at HiclmnAFB,Hawaii,for refueling.
Upon arrivalat LASL, the sampleswere immediatelyremoved
from the pi=, placedin a solutionof strongacids on a
quartzflask in the ‘hotHchambersand filterpaperand
filteredmaterialboth completelydissolved. The resulting
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solutionwas then dividedand deliveredto the various
‘fs~cialistsnwho processedtheir portionof the soluticn
to determinethe exactstrengthof the substancefor which
they were testing. Preliminaryreadingswere obtafied,
then more preciseradiochemicalprocessesapplied,and
the final exact findingswere talmlatedby automatic
devices.

Decontaminationaf samplingaircraftremaineda tremendousjob
26

throughoutHARDTACK. He ~called an attemptto obtainsampleswhich

provedto be costlyboth in man-hoursand exhaustionof radiaticnlevels.

NW this attempt,I was in charge”ofsecuring

buriedat the point of detonation. Radiation

that one hour was tie limitfor a man to work

the samplesfrom a detice

levelswere so intense

at the recoverysite. We

used 200 men, one hour each$to recoverthe samplingdevice. That

experimentwas anotherof the mny which establishedthat rearmed
27

aircraftcloudsamplingwas the leastexpensin and mcst efficient.”

All aircraftreturningto Eniwetokwhich could possiblybe

deccmtaminatedwere mcmitoredand thoserequiringdecontaminationwem

isolated. Aircrew inunediatelyprocessedthroughthe decontamination

center. Men time ~rmitted, aircraftdeconta.mtiatedthe~elves in

isolationthroughradioactivedecay. This techniqueinsuredleast

radiationexposureto the decontandnationpersonnelsincethe intensities

approxhatelyhalvedthemselveseach seven hours. After decay,the
—--

remainderof the contaminationwas removedfrom the aircraftthrou~

normalwashingwith chemicals$waterand high pres~~ hoseso ‘1’hrough

a consermtive~yet realisticradiolo~calsafetyprogram}Operation

.

(
.

.

.
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HARDTACKwas completedwith no radiationinjurieswithinTask Group

28
7.4.

(

\
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CHAPTERx

NUCLEARCLOUDSAMPLING

.,. .

(
●

In the early dap of samplfiglittlewas known aboutcontentof the

cloud,the relationshipbetweenthe contentof the cloudand the efficiency

or the yield of the nucleardetonation,nor the dangem associatedwith

contentof the cloud and “fallout.” Alongwith cumulativeexperience,

certainrulesand formulaedevelopedand cloudsamplingbecamea prime

means of judgingthe effectivenessof each deticedetonated. Threemethods

for determining efficiencyevolved: cloudsampling,alphameasurement,and

fire-ballmeasurements.Cloud samplingprovedby far the most nearly

accurate. Additionally,wtracert’elementswe= placedin the deviceitself -
.

to checkthe efficiencyof the =riu components;however,sampltiga~o ‘

gave the best readingsfrom the ‘traceraelementsand protideda means of
1

determininghow well each integralpartof the devicefunctioned.

Los Alamos ScientificLaboratoryofficialshave discoveredno accurate

mems of forecasting

means of determining

most nearlypositiw

sampltigoccurredin

the behaviorof a

the efficiencyof

methodfor this.

falloutsampling,

device. Testingfurnishedthe only

a detice,and cloudsamplingwas the

Secondarybenefitsfrom cloud

identificationof particles,cloud

phenomenology,the distributionof fissionFroductstand~ somet~es~
2

determiningalien successeswith similardevices.
---

To providethe scienttita usablesamplerequiredthree important

conditions:

(1) It must comprisea large enoughfractionof the totalfission

productsand Wmturnedn materialfrom the deviceto permitthe desired

measurementsto be made reliably.
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(2) The materialwhich it comprisedmust ke representativeof the

total bomb debris.

(3) he sample

from othertests;

must not be cross-contandnatedthroughdebris” .

*

Much of the debrisremtiing from a nuclearexplosiondriftedinto the

atmosphereas a cloudjtherefore,it formedan attractivesourcefor

radiochemicalsamples.

As noted earlier,the collaborationbetweenthe Los AlamosScientific

Laboratoryand the Air ForceSpecialWeapom Center,establishedthatclad

samplescould most effectivelybe obtainedthrcughempl-nt of piloted-

aircraft. Los Alamoeofficialsestablishedlimitsof gammaradiatica -

exposureto the Crew. In the UnitedStates,the limitwas 3.9 roentgens

of ganunaradiatia to the whole body withinany three-monthsperiodand

experiencein samplingshowedthat,barringaccidents,it was possible

to collectsatisfacto~~outs of fissionproductdebti wll tithm,$his

limit.j Atomic EnergyCommissionoperatedunder the theorythat such

operatims should be conductedwith an ‘ecopon@ of radiationexposure.

On that basis,the amountaf bombdebristo be collectedcouldbe specflied

h terns of the total =diation exposurerequiredfor the IuIssicn;that to

be rdceiv@~ti the cloudalongwith an esthate of that whichwould be
—--

receivedwhile the aircrti was returningto base. Throughtheserelation-

ships,it was possibleto P1=I crew ad a~cr~t requi=ments for =

operationso that the 3.9-roentgenl~t w~ld not ~ excelled.

BY19%, studiesof cloud rise,dispersionrates~ad =diation

/
“\
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intensitiesled to flight proceduresand maneuverswhich reducedrisk of

hi~ exposureand consequentlyincreasedthe proportionof flighttime

spent in the cloud when radiationintensitieswere low. The amount of

radioacti~ debriscollectedrelativeto crew exposurehad been ticreased

throughuse of high-speedaircraftand the developmentof high-capcity

filterunits for these aticraft. Shieldedflightclothingincreased

significantlythe amountof materialit becamepossibleto collect.

Finally,developmentof s~cialized instrumentationprotidedaccurate

b
operationalcontrolover radiationexposureduringflight.

QuantitativeConsiderations

In planningradiochemicalexperimentsit was usuallypossibleto

determinehow much post-explosiondebriswas requiredin a sampleto

performthese experimentsand to expressthis requirementas a functionof

the predictedenergy release. In the firstplace,a sufficientamountof

the ‘unturnedwcomponentsof the bomb were usuallyrequiredto prndt an

accurateanalysisfor”thernin the presenceof unavoidableamountsof these

components,introducedby the collectionmedium or laboratorymani~lations.

Tn the secondplace,a sufficientamountof a radioactivesubstancefoxed

in smallquantityin the explosionmight be requiredto permitits chemical

separationand ~~o~ntin~ withinacceptablelimitsof statisticalerror.

Whetherplanningfor a singlenucleartest explosionor for a seriesof

test explosims, officialsneededto know whetherpilotedaircraftwere

ca~ble of collectingthe samplesdesired. An estimationof this capbi-

lity and subsequentplanningwere basedon:

200 SWEH-2-003b

(
.

p“ \ q

J

Amunc



x

(1) The characteristicsof cloudsfrom nuclearexplosions’whfch

would affofian estimateof the samplingaltitude~quired and the gamma

radiationinte~ity withinthe cloudas functionof time after-t.

(2) A quantitativeestimateof the radiationexposurerequiredin

the cloudfor the aircraftto collectthe amountof

(3) A quantitati% est~te of the additimal

to be receivedby the piloton returnto base.

materialdesixed~

radiationexposure

Thesefactorswere discussedand relatedto the plannlngof a sampling

mission?

,-,

Characteristicsof Clouds—— 7.

From characteristicso! bo~b clouds,such as the heightto which the

primarymaterialrose and the levelaqd Pe=istence of _ radiation,::

personnelevaluatedsamp13ngca~bi~t~,in terms of the altitude,ca~bi,l+ty~.....;~,

of the aircraftavailable,the degreeof riskto ove~xposure ~ radiation

and the flighttime in the cloudrequiredto collectthe sample. The. ..

samplingaltitud=requiredwere specifiedty the altitudeintervalin

which the primarycloudwas stabilizedand, in general$-cornprisedaltitudes
,,

withinthis intervalfor whichdispersalof the cloudb diffusionand ,

wind shearwas low. ,Fortunately,undervi$ualflightconditionss-~~g

participaiii-easilyrecognizedthe prim~ bombmaterialby its reddish

browncolor in transmittedlightarisinglargelyfromthe presenceof

nitrogendioxide,

thesesubstances,

sometimesaugmentedby ofideaof iron. In additionto

the cloudwas composedof cmden$ed oxidesof the fission
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productsfrom the explosion,condensedoxidesof the com~nents of a

nucleardeticeand associatedequipment$~d air.

atmosphericdust from the air entrainedduringIts

containdirt from the explosionsite and condensed

It a+o contained

rise. It couldalso

moisture. The latter

.

componentscausedthe primarycloudto appearwhite in reflectedlight

but in such cases the interiorwas foundto be suffusedwith typically

reddishbrown light.

The primarycloud was identifiednot only by its color but a~o by

the presenceof gamma radiationnear or withti it. Exceptfor the radiation

field

to be

field

in the free air outsidethe cloudad where ~tefial was t~ di-ff~e .

seen clearly,it was foundnearlyalwaysthat-thecolorand radiation

occurredtogether. Many photogra~s of stabilizedcloudsfrom nuclear

explosionsclearlyshowedthe reddishbrowncolor of the primaqrbmb (’

materiallyinguppermost,especiallyfor the relativelylow air -t.

Belowthe main upper cloud,the color fadedikto the ~ydustfr~t he- ‘
●

explosionsite raisedby the shockwave and verticalair curre”ntsiri’the

explosionand cloud rise. For very high burstheightsrelativeto yield

the lower cloudmaterialwas unndxedwith the diti from the explosionsite.

In ca~of very low burstsconsiderableamountof primarybomb material

might lay beluw the primaryclmd kt its colorwas maskedby a high
—--

concentrationof dirt. kcause, in any case,this lowermaterialcould

not be representativeof the totalexplosiondebris,samplingwas usually

6
conductedat altitudeswithinthe main uppermass.
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CloudHeightand SamplingAltitude

Althou@ a numberof hydrodynamicand otherphenomenaaccom~nied

a nuclearexplosion,a few of the pertinentphysicalcharacteristics

involvedh the rise and stabilizationof a clouddirectlyaffected

samplingtechniques. ‘he hot hbble of gasecxmand @iculate.*=*

remainingafter explosion,had a temperatured severalthousanddegrees

centigrade.This bubbledisplayeda large verticalacceleraticmbecause

its densitywas much lowerthan that of the surroundingair. Duringthe

inltlalstagesof,itsrise,a toroidalcirmlation (smoke-ring)usually

formedin the bubble

streanilined* .

For burstsnear

whichfor sufficientlyhigh turstheightsis marked~.

the groundthis circulation”appeAredto be disturbed

by turbulenceto a degreewhichwas dependentupon Mtial burst-conditions.

As the stabilizationaltitudeapproachedin the later stagesof rise,this

torofdalcirculationweakenedand eventuallyceasedto exist. madtibatlc

coolingas the cloud rose throughlower and ltir atmosphericpressures’

and @ the far more importantprocessof entrainmentof coolerair from

the e~~al atmosphere,the temperatureof the ascendingg= bubblefell

rapidly..Ihetemperaturecontinuedto fall until at some altitudethe

cloudattaineddensityequilibriumwith the extezmalatmosphere. Momentum
—--

carriedportionsof it pastthe Initialequilibriumaltitude$but aS

adiakaticcoolhg continuedthe densityof these portionsbecamegreater

than that of the ambientatmosphereand their rise stopped. Sukeidence

ocourredthen to an altitudesomewhatabove the initialequilibriumpoint.
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Becausethe cloud did not cool at the same rate untiormallythroughout

its volume, a verticaldigtri~tion of c~~d materialwas o~er~ed at

stabilization.In the simplecaseof an ideal,stronglystreamline

toroidalcirculationof the outerportionsof the cloudcooledmore rapidly

and stabilizedat loweraltitudesthan the inner

of the surfacerelativeto the volumeof a cloud

altitudesof the top and base shouldbe observed

portions. Considerations

indicatedthat the

to be a powerfumctionof

the yieldof the explosionin a uniformatmosphere. Scientistsfrequently

otservedthe temperatureprofileof the atmosphereabove the tropopause,

however,to be isothermalor sometimesto show a positivelapse rate,such -

as inversion. Clouds from higheryieldexplosion%therefore,had theirrise

stronglydampened& this temperaturestructurewhen they rapidlyattained

temperatureeq~z.fimtith the atmosphen abovetropopausealtitudes. The

altitudeof the primarymass of cloudmaterialwas relatedto yield.

Scientificpersonnelmade observationsat the NevadaProvingGroundsof many

explosionsboth at moderatelyhigh altitudesand relativelyclose to the

ground,the range of bu=t heightin most casesl@g between4,000-5,000

feet mean sea level. No attemptwas made to correctfor differencein height

of burst for thesedata since particularatmosphericconditionssuch as

temperaturetiv~rsions,degreeof wind shearsand humidityapeea=d tO

affectstabilizationaltitudesmore than moderatedifferencesin kurst

height. Eecauseof thesefactorsas well as the effectof the stratospheric

(
a

*
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f temperaturestmctum in the higherfield region,accuratedete~ation

of the yield of an explosionfromthe observedcloudheightcould not be\

determined.As previouslydiscussed,some radioactivematerialccnldlay

at loweraltitudes. The distancebelow the prha~ cloudmass was ti

general,a functionof the burstconditions,~t usuallythe ~~t

decreasedrapidlywith ticreasingdistance.

Samplingaircraftwith 4S,000-fcot altitudecapabilitywere suitable

for the rangeyieldsand burstconditionsdiscussed. For explosionswith

yieldsabove10 to 1$ lcllotonsan aircraftof the B-29-typewas considered

marginalbecauseof limitedaltitudecapability.Such aircrdt couldonly

samplethe lower portionof theseclouds. An aircraftto saqle the

maximumaltituderequirementsforeseenwas expectedto operatesufficiently

long at lower altitudeswhen required.7

RadiationCharacteristicsof PrimaryClouds—

While them were some activitiesderivedfrom the neutronactivation

of nonfissionablebmb components,associatedequipnent,or dirt from the

explosionsight,the ma$or sou~e of g~ radiati~ ener~ ~t~n the

cloudderivedfrom the fissicmproductscreatedh the explosion. _
*

“ radiatialfrom this sourcedecreased-with timeafterburst. The rate of

decreasedf- gammaradiaticmfluxwithinthe cloud reflectedboth the

radiaticmdecay sourceand the rate of decreaseof the volumetric

concentrationof the sourcematerialas a resultof clouddispemal.

Althoughthe radiationintensitywithinan atomiccloudat shot times

*
Accordingto the familiarfissionproductdecaylaw (Way-Wigner).
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afterburst receivedconsiderabletheoreticalstudy,the resultswere of

littleuse for evaluatingthe radiaticmrisk to pilotedaircraftor the

flighttimewithin the cloudnecessaryto collectadequatesamplesat

(
*

‘r

relativelylate times afterburst.

Scientificpersonnelmeasuredthe radiationwithinbombcloudsand

reducedthe data to equations. Such equationsincludedintensityin

roentgensper hour and this time in hours afterburstand the numerical

constantwas the intensityotservedonehour after burst. This curm

representedthe decreasewith time afterburst in “peakintensity”within

the cloud. Such peak intensities are foundin the most pe~istent bprs _

of the

In the

of the

main cloud at altitudeswhere i.soldneticstreamlineairflowexists.

absenceof cloud dispersionsimilarequationsexpressedthe decrease

gammaradiaticnwith time afterone hour after tit as a resultof (’

the

the

radioactivedecay of the scurcematerial.

The firsttype equationservedfor operationplanningpurposeswith
t

intensitieswithinthe cloudassumedto be indepmdent of fieldand

altitudeso long as samplingof the main cloud only was considered.A

generalrule Whjch personnelappliedto lower level samplingwas that

radioactivematerialand hence radiaticnintensityin the stem decreased

in concentrationtenfoldfor every10,000feet belowthe base of the main
--- 8

cloudwhen lxrstconditionskere constant.

Estimationof the In<loud..— —

Withint5me limitsdefined~

the radiationexposurereceivedby

RadiationExposureRequired— —

the radioactiveintensityin a cloud

a samplingaircrewwas controlledto
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any biologicallyacceptedvalue. The abilityto controlthis exposure,to

predictthe other flightvariables,and to chooseappropriatetimesfor

cloud penetrationformedthe basti@ whichsamplingcollectionwas

conductedwithin an economy of radiationexposure. This economy was

made quantitativethrougha relationshipwhich expressedthe amountof

debriscollectedas a functionof radiationexposurereceivedand the

otherfli~t variables.

Ona singlepenetrationof a cloudfroma nuclearexplosiona sampling

aircraftcollecteda totalquantityof fissionproductsand %nbmnedw
\

de~s detemined by the totaleffeutlvefilteringrate-ofthe filter

deviceswhich It carried,the

in the cloud,and the time of

aircraftreceivedan exposure

volumetricconcentrationof fissionproducts“

flightthroughthe cloud. The crew of the

detemined by the radiationintensitywitti

the cloud (exceptfig radiaticashieldingstmctures In the aircraft)and

the tlnw of the flightthroughthe cloud. The total effectivevolumetric

filteringrate was proportionalto the numberof filterdevicescarried,

the txue airspeedof the aircraft,the area of the filter papercarried

in each filterdetice,and the efficiencywith which the filterpaper

retainedthe particulatematters If the mass of concentration”ofinert

materialf~~_the detmation was low the radiationintensityin the cloud

was to a good approximation,proportionalto the volumeconcentrationof

fissionproducts,to the amountof radioactivedecaywhich took placesince

the explosion,and tiverselyproportionalto the air densityat the altitude

of penetration. Assumingthat the radiationexposurereceivedby the crew

20’7
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of the aircrafton approachto~ and deprture from the gammaradiation

field in the free air surroundingthe cloudwas negligibleand that the

fll@t time for each penetrationthroughthe cloudwas briefrelatim to

the elaped time stice the explosion,scientistswere able to formulate

an e~ation to correlatethe amountof clouddebriscollectedby a

samplingaircraftwith the radiaticmexposurereceivedby the crew and

with the otherimportantflightvariables. Quantitatively,the equation

predictedthat the amountof explosiondebriscollectedwas a xnaxinnun

for a particularsamplingaircraft,and its associatedsamplingequipnent.

Assumingequallyeffectivefilteringequip=nt and othemise similar

conditions,it indicatedthat a high speedaircraftcollectedmore debris.‘

than a slow one h directproportionto theirrelativespeeds. It indicated,

also, thatthe quantityof debriscollectedwas not explicitlydependent (’

upon the expectedyield of a test explosion,but that the fractionof the

total debtiscollectedunder givenconditionswas inve=ely ( orhyper-’ -
.

bolicly)dependentupon the yield. At early penetrationtks, therefore,

a high radiationexposurewas necessaryto collectthe requiredsamplebut

if penetrationtime was delayedenoughit was theoreticallypossiiiLeto

collectany sampleat a negligiblecost of exposure. In addttion,at too

early a penetrat~~~timea seriousrisk existedin that an

radiationexposuremight be exceededwhen the aircraftwas

least possibletime. As penetrationdelayed,on the other

acceptable

in the cloudthe

hand, the cloud

dispersedand the

met an increasing

radiatim fluxwithinit decreased. Projectofficials

risk if delayingh that the cloud probablycouldnot

(

,
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, be identtiiedand the requiredsamplewas not collectedwithin the f~~t

time available. Neededfor planningpurposeswas aq ‘optimumthen at

(

whichan acceptableradiationexposurewouldnot necessarilyor accidently

be exceededbut at whichit wouldalwaysbe possibleto collectthe required

sample. Experiencefroma numberof samplingmissionsestablishedthat

theseconditionswere well fulfilledat two ho~ after tmrstfor both $et

fighterand bomber-typeaircrtit. Probablerelativeerrorearose from

uncertaintiesin the operationaldata (thechiefuncertaintybeingin the

radiationexposureused which is determinedby filn dosimetry)and the

approximationsused in its calculation. Althoughthe a~ve valueswere equal

withtithe probablerelativeerrors,the observedsmall differencebetween

themwae due to the locationof stmctures with betterradiationscattering

propertiescloserto the pilotin the fighter-typecomparedwith stmctures

locatednear the averagecrew psition in the bomber-ty~ aircraft.

Wzthkncrunconstants,it w=.possikileto obtaingood approximate

evaluationsfor any type aircraftcarr@xg any type of filterpapersand to

find valuesin advanceof operationaluse. For particularaircr=dtand

associatedfilterdedces it was sometimesconvenientto expresse~atione ~

in the form of the curvesshown in which the amountof explosiondebris

collectedwaa a functionof cloud penetrationtime for the two typs of
-—-

aircraftdiscussed. The curveswere basedupon altitudesand indicated

airspeedsat which the aircraftwere frequentlyused (25,000feet and 200

miles per hour for B-29,

fighter-type)as well as

and 35,000feet and 300 miles per hour for the

upon a referencein-cloudexposureof 1.0 roentgen.
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Since any ~netration time was directlyproportionalto the in-cloud

exposureand sincesuitablepropotiionalcorrectionscouldbe made for

differentsamplingaltitudesand airspeeds,curveswere used to determine

quicldyeithersamplingcapabilityor requiredin-cloudexposure.

It was assumed,for example,that samplingmissionswere to & planned

withina limit of 3.9 roentgenstotalradiaticmexposureusing F-84Gaircraft

for two nuclearexplosionshatig predictedyieldssuch that the sampling

altitudewas determinedto be 35,000feet, ~ical requirementswe= as

follows:

(a) For the first explosioneach sampleshouldcontainon the average,

-8
an amountof material (FE)equivalentto 1 x 10 Mlotons.

(b) For the seconddevicethe smallestsamplesize shouldavera~

1X1O -7 kilotonsand this amout shouldbe exceededif possible.

(c) For each explosionshouldbe expecteddifferencesin the amount

collectedby individualaircraftfrom that requiredif thesedifferences

were withinthe probablerelativeerror.

Since the probablesamplingaltitudeassumedwas that used for the F-84G

curve,it could be used directly

requiredfor thesemissions. At

simpleproportionindicatedthat
--,-

to determinethe in-cloudexposu~s

the two-hour‘optimmK penetrationtime,

0.175roentgenwas requiredto collectthe

samplefor the firsttest while 1.75 roentge~ WM requiredto obta~ the

minimumamountdesiredin the secondexplosion. The totalin-cloud

exposurefor bothmissionswas the sum of these exposuresor 1.925 ●

roentgens.9

(-
●

(’
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RadiationEx~sure ReceivedDuringReturnto——

Althou@ the aboveillustratedthat fighter-type

of collecttigthe desiredsamplesfrom two explosions

limitfor the in-cloudradiationexposure,a complete

Ekise

aircraftwere capble

withinthe acceptable

estimateof capability

includedadditionalexposurereceivedwhile the aircraftwas returningto

base. Duringthe flightthrougha cloudsom of the radioactivedebrfi

adheredto the exteriorsurfacesof the samplingaircraft. As a resulta

radiationflux or ‘tcockpitnradiationbackgroundexistedwithinthe interior

of a samplingaircraftafter its departurefrom the cloud. While returning

to base the pilotreceivedadditionalradiationexposure~ Since this

exposuredecreasedthat

tiportantto understand

estimatewhat increases

which was availablefor collecting sample,it was

what factorcontributedto it and to bQ able to

over the in-cloudexposun projectpersonnelmight

expectunderoperaticmalconditions. Such an increase

significantwhen the in-cloudexposurewas requiredto

10
time to returnto base of long duration.

was especially

be high and the

To Los Alamosscientiststhe retentionof radioactivematerialon the

surfaceof the aircraftappearedto dependmarkedlyupon the locationof

the surface,its state of cleanliness,the mode of airflowover it, and

the stated_~gregation of the conlaninatingradioactivedebris. While the

phenomenainvolvedin the retentionof the materialwere somewhatcomplex,.

all.of the surfacestaken togetherwere consideredas a collectorsimilar

to the fflterdevicescarriedby

the cloud,therefore,the amount

penetrationwas .detenninedby an

the aircraft. For shortflighttimes in

of materialadheringaftera singlecloud

equationsimilarto thatused for
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radiationexposurefrom in-cloudflights.

Some ObservationsOn Technique—

A terse,all-inclusiveinstructionconcerningneed

operationsand requirementswas restatedin preparation

TRIJWET.* Tn a memorandumfor the Directorof Research

Air ForceSpecialWeaponsCenter,CaptainA. B. Gordon,

(
t

for sampling

for Operation

and Development,

AssistantExecutive

AFOAT-1,stated,l~Itis plannedthat debrisfrom each detonationwill &

analyzedby AFWT-I. Analysisof debriswill providecalibrationdata for

use in diagnosticevaluationof nucleardevicesand weapons;specialstudies

11
of analyticaltechniques.n He”continued,

Tt is antici~ted that close-insamplingwill be conducted
lqythe 4926thTest Squadron(Sampling)under the technical
supervisionof a representativefrom eitherUCRL, LASL or other
sponsoringagencies. Representatiwsamplesof rxmticulate
debrisfrom each shot would be suppliedto McClellanUentral
Laboratoryby UCRL, LASL, or othershot sponso= within
approximately48 hours of shot the. It is expectedthatthe
followingtypes of samplersmay be required:

(1) Close-inair filtersamplesby use of aticraftfor
all U. S. events.

(2) Fall-outand cratersamplesfor surfaceor near
surfacedetonationof low yielddevices(lessthan 00 KT).

Gas sampleswill be collectedby the 4926thTest Squadron “
(Sampling)under the directionof LASL and UCIU represen-
tatives. ~~ple analyseswill.be pxformed by laboratories
under contractto AFOAT-1. It is probablethat sampleswill
be requiredfrom no more than ten shots.

*
OperationTRUMPETwas in planningstagesat this time,February1958.
It was expectedto followOperationlWU1’TACK.

.
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controlof aircrtitdurtigsamplingopratiom rewired exactness

●

(

and-pilotcoordinati~nconsideraKy above the level of othemdse conpetent

pilots. Accordtig to Mr. PaulW. Guthalsof Los Uamoet

fi~otswith the abilityto eucceedh samplfigmissions
were dtificultto find. It was necessa~ for them to b adept
at pilotingunder unusual$dan~row ) ud cliffic~t conditio~.
Mditiotilly, theyhad to P@sess the aMlitY to receiveradlQed
iRstfictions,-maketapd recofitin of inst-ti readings,be
alertfor excessiveradiati~ ad a -ad of otherde~~$
simultaneous.ly.

d’

I rememberdutig tie W e=nt~ a fteld grade off~ce~
conmwndpflot,volunteeredto get an e=ly sample
It was his first~=pltig mission. As he entered
in a normalvoice$rep~rted= ‘Ra readtigof 30. In ~pid
successionhls ‘Rn readingreportscame over the radio+ach
repotihigher in radia$ion intensityand each report in a .
voiceof higher pita. As &is instrument+.passed100 roentgens
perhour readings,his voice”was pitchedso high that it didn1t
seem possiblethat a - w trumitt~g.

of all the s=pltig pflotse=ployed~.tO XUYkuou~ed@~
e the only one who was.not a commandpilot.

Mc&t pflots~th ~ess experienceand proven,,abilitywere stiply
overkhelmed~o badlythat theycouldnot“functlcnsatlsfac-
torily-.~ the awesomenessof the cloud ~terlor.% -..

Samplerpilotsand controllersfoundde~iled requirementsand methods

’13
givenIn WControland SampllngRoced-s for =ger” EeaverAtixaft~~

..-

Wy foundinstmctions for air filtexaused,.-thebags for collecting

mu
fp SaIIIpbSS ad a dise=ion of =ter s=p~~ ~ “S=-g Ne** ●

These *.tructione were ~orporated h ope~ticm @=&g for the s~adr~.-—

In 19$3,an earlierap~oach to detemintig yield was directedtoward

the collectionof tiualib materialfrom the cmtidted ai~ra.ftitself.

In this test, scientistssealedtie decontaminationpod with a plastic

compound,washedthe cchaminated aircraftwith citricacid solmticns,
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and barreledthe resultantliquidfor analysis~ radio chemistxy

15
scientists●

DuringOperationIW, a pilotrecordedthesesensationsas he

penetratedthe KIKE cloud,

SamplerElement
Commander,led tie fi~t flightof four ~~Ple~~ code n-
EU3Dflight,and w= fi=t to enterthe towertigMIKE cloud~
The bottomof ti_eflat part of the mushroom+hapedclmd
was estimatedat-5~@O0 feet by the llSniffe~.W So$ RED
flightcould only enterthe stem of the mushroom. The
firstpmetration was made at near
42,~ feet. ...

~altitude of
was vectoredfrom dfiectly

overthe B-36 Controrairci=ftto enter a smallsegment
extendingfrom the stem of the cloud at approximatelyH
plusone hour forty minut~ He and his wing man turned -
and flew toward the cloud~oa IS minutesbefoxwmaldng
contactwith it. Apparentlythe--cloudwas so“zmassive
that,althoughthe controlleraircraftseemed’to bb quite
closeto it, it was appro-telY 100 milesatiy.-Upon .-
enteringthe clouds each pilotwss go~g to,bewell
occupied. First he had to fly the airplaneon instmments.
Then he had three radlaticn instmnents to watch,rehembertig
criticalinformation“sothathe could.reportit to tho ‘ ‘-
scientistsh the control“shipand jot it.dom”on his-report ~ ,
sheet. And he had a ‘Stopwatch so’that he cmildtime’~ti’- “‘
stay in the radiationover.one rc-entgenin intensity.
Immediatelyupon enteringthe cloud,RED Leaderwas stiuckby ‘
the.rednessof the cloud. It cast a red glowsI1 over the
cock~it. His rad-instruments“hitthe pegi~ -There=S no
way of knowinghow nmch hotterit actually-“ than the
capacityof his tit=enti. ” The hand on the ~tegron
whichshowedthe rate at which radioactivitywas bi.ng
accumulated,bent aroundlike the sweepseccmd hand
on ‘awatch . . . And I had th~ @t it wouldbarelYmOVeJ”
Seeing%xmrything on the pe~ and the’redglowlib the
insideof a red hot furnacewas staggeringand

quicklymade a 90°,turnto leavethe cloud~ When
he came out,his stop watch showedthat he had sP@ Fim
minutesin radiationover one roentgen. He reported”to
ODOG.2;~ the ControlE-36,collectedhis wing men and then
it was time for RED-3 and RED-4 to entertie cloud. ~
Leadercautionedthem not to go in too far and they
disap~ared into the cloud. Apparentlyfrem’subsequent
events,RED-4, ~ spun out
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shotilyafter entryinto the cloud. RED Leaderheard heavy
breathingover the radioas someoneinadvertentlyheld their

– mike buttondown. Then [ called,.safingthat
he had l~recove=dat 20,000feet.” tistructed
FUID3 and RED-4 to gettogetherand rettirn”tothe ’B-36 ad the
““tankerfor refieling. Afteracknowledging,RED-3and HED-&
were switchedto anotherradio channelfor rendezvous
instructionsfrom the Control~29, and
did not..hearthe remainderof their stoxy.lb.

In 1953,Dr. AltinC. maves, LOS Al~os Scientific~~rato~, issued

a directivewhi~ detailedsamplingtechniquesand requirementsof the

laborato~ over the next severalyears. Dr. Oravespredictedcorrectly
..

that techniquesand requirementswould not changemuch even though
.-—-,

samplingmoved in the directionof higheraltitudeperformanceand longer.—
..

flighttime capabilitiesat altitude. He foresawno drasticchangesin the

filterequipment,powerrequlr~ent, aircraftinstrumentation,and support
..-

ainxaft, only a refinementand sophisticationwouldbe acquiredthrou~

experience.

were:

1,

l.lt’

1.1.1.

Some of thesetechniquesas worked out ~ Los Alamoeofficials
,.

SamplingDescription:

FilterSamples: .-

Filtersamplesof the type present= collected
will be required. It is most probabXdthat
the filterunit will be desi~ed withinthe “
shape of an acceptablestorealreadydesigned

-.–for use with an availableaircnft.

1,2.2; .DepmdingUPOIIthe s~= of the e~e-1 sfiore~
th,efilterunit will containa filterpanel
with between2
Dependingupon
the aircraft,.
containfuel.

and ~ squarefeetof p@r;- ~~
theinternalfuel capacityof ‘-
the filterunit may or may not

—
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-1.

1.1.3 Power comprising28 voltsd.c. at ten amps,and 110
volt 400 c~le a.c. at 5 amps shouldbe available
to operaterelays,tutterflynlves and sampleradiation
monitoringequipmentwhichwill be used with the filter
unit. Suitablewiringto the filterunit will be
required.

1.1.4 Dependingupon the configurationof the aircraftused
and clearancesbetweenthe wing and the ground,the
filterunit may be mountedeitheron the wingtipsor
on pylon positionunderneaththe w@gs. Ordinarily
it would be desirablefor an aircraftto carrytwo
filterunits.

1.2

1.2.1 Snap-typeSamples.

1.2.1.1The polyethylenekg snap-typeequipnentwill be
requiredand shouldhave a capacityof 15 to 100
cubic feet at the samplingaltitude. The auflary
power requirementsshald be negligible,but wiring
will be requiredto carry powerfor the relayvalves
openingand closingthe bag.

1.2.1.2This equipmentshouldbe locatedin a spce within
the fuselageof the aircraft. An externalair
samplingprobeleadingto the samplingapparatus
wi12 be required.

1.2.2 Pressure-bottleType:— —

1.2.2.1It is anticipatedthat a pressure-bottletype of
gas-samplingapparatussimilarto that being
developd for the F-84GIS will be requiredas
an alternativeto the bag type. The physicalsize
and power requirementsfor this type of apparatus
will be similarto thosefor the systembeing
deqi_gedfor the F-8LG.

1.2.2.2This ap~=tus shouldbe installedin suitablespace
within the fuselageof the aircraftand will require
an externalsamplingprobe.

2. DesiredSamplingAltitudes:

2.1 ‘he desiredsamplingaltitudewill dependupon the
field of the detonationand the brst heighttit,

.

\
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in general,will range between10,000feet MSL to the
maximumaltitudeattainable. It would be desirable
forthe samplingaircraftto have a roytinely
attatiablemaximumaltitudeof at least60,000feet.
H shouldbe mentionedthat,if spacerequirements
for gas sampllngequipnentare incompatiblewith the
configurationof a particularaircraftwith excellent
altitudeperformance,we would like to reconsiderthe
space requirements.

3* EstimatedEnduranceAt DesiredAltitude:——

3.1 The flighttime requiredat a~ altitudeis a function
of the radiationexposurerequiredand the radiation
intensityin the cloud. A fl.i@ttime capabilityof
one and one half hours$exclusiveof the tfi rewired
for arrivaland departureand rendezvou at the s~p~ng
area,shouldsufficeto fulfillany normalradiation
exposurerequirements.The minimumthe exolpsiveof
maneuverrequirements,shouldbe takenas twenty
minutes. .

4. Number of SamplesDesired:—.

11.1 A madmum of six sampleswill ordinarilybe required~
If the filterunitscarry approximatelythe same area
of filter~per as the F-84Gunits,six sampleswill
correspondto twelveaircmt which shouldbe operq$imal
at all times. If a largeraircraftIs used, which pan
carry doublethe amountof filterpaper,six aimraft
would be required. Sufficientspareaircraftto insure
this operationalcapabilityshouldbe available. It
may occasionallybe desirableto use all aircraft~
includtigspares,which are h operationalorder.

5. AircraftInstrumentationDesired:

5.1 The samplingaircraftshouldcar~ the followingradiation
instrumentation:

--—
5.1.1 Airbornegaxmnaradiationdosi.meterwith a madnum

exposurerangeof 7.5 roentgens.

5.1.2 Airborneradiationrate meterwith a range between
.0S and 500 rfir.

5.1.3 Sample radiationmonitoringinstmments including
electroniccomponentsand control+.

217
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5.2

6.

6.1

7.

7.1

7,2

7*3

8.

8.1

9.

9.1

These instrumentsshouldbe locatedin the aircraft
in a positionstilar to that in the F-84G. They Will
have suitableresponsetimes,food responsesto a wide
spectrumof gammaradiationenergy,and suitablepressure
and humiditycharacteristics.They will probablybe
comprisedby the instrumentspresentlyfurnishedfor
samplingpurposes.

ApproximateRadiusof Operationof the Aircraft:—. ——

The radiusoperationfor samplingis dependentupon
the wind velocityat the samplingaltitude,the time.— .
of cloud penetration}and the test site geometry.
most probableradiusof operationis 300 miles but
under certaincircumstancesmay attain400 miles.

AircraftRequired~Support SamplingMissions:

The

For continentalshotsthe capabilityof the B-!@D is
adequatefor a controlaircraft.

,

For the highyield shots in the EniwetokProtingGround
area the controlaircraftshouldhave a capabilityof
at least ten hours total flighttime,eight of which
must be spentat 1$,000feet. The controlaircraft
shouldhave spacefor the nomal crew plus at least
two spaces for controlpersonnel. If this aircraft
has a speedcapabilityof approximately0.8 math it
may be possibleto perfonuseineof the early reconnais-
sance operationswith it insteadof with one of the
samplingaircraft.

Courier aircraftsupportsimilarto that now required
for Nevadaand EniwetokProtingGroundsshotswill be
required.

SpecialEquipmentNeeded in SupportAircraft:——

Inter-communication,VHF communicationsand homing
eq@xnent now requiredfor controlaircraftwill be
neededin the future. Sufficientspace shouldbe
availablefor radiationmonitoringinstmments which
will be carriedduringthe controlflight.

~ights DesiredBetweenScheduledTests:

Flight testsfor the evaluationand calibrationof
specialequipnentmay be requiredfrom,time to time
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10.

10.1

10.2

10.3

10.L

Il.

11J

betweentests. It is estimatedthat
missionswill be requiredduringthe

ten three-hour
year.

Other TechnicalData:

The airspeedof the samplingaircraftshouldbe
approxhately 0.8 math. Shouldthey becanea=ilable,
it may be desirableto make specialuse of aircraft
with altitude$range$or endurancecawbility SUpefiOr
to the standardsamplingaircraft.

The samplimgaircraftshouldbe providedwith a filtered
pressurizationsystemso that the aircxws may fly
pressurizedand shouldbe equippedwith lead shieldtig
in the seats. Aircrewpersonnelshouldwear the special
shieldedflightclothingwhichhas beendevelopedfor
the pres~ sampllngmissiaIs.

It is highlydestiable,in addition,that the aticraft
carryat leasttwo flightpersonnal. By freetigthe
pilotto attendto his normalflyingoperations,a
second personshouldcontributegreatlyto the
effectivenessof the mission.

There is evidencethat an aimiuctconfigurationsuch
as that of the F-8&Gappro~tely doublesthe radiation
intensityin the cockpitacquiredduringcloud penetration.
In orderto reduceradiationexposurenceived duringreturn
to base,an effortshcdd be made to chocsean alrcrdt
for samplingwhichhas enginesand air-ductswell removed
from the crew com~rtments.

General.

While drone aircraftsupportfor samplingpurposes
is not directlyrequired,we ~sh to restateow
desireto take advantageof such type aircraftM
requiredfor otheragenciesprovidedit is feasible
operationallyand equipment-tiseto do SO.17--—

A sustained,-jor considerationfor ca-g ~t sampl~g Progr~

involvedchangingorganizations and responsiblepersonnelwho had no

experiencewith thistypeof work. In

composeda ‘how to do itm documentfor

219
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It coveredhstallation and removalof filtersdurings~pling and

warnedthat “thisSOP must be consideredas provisional.becauseexperience

18 His instructionstith the B-57Bunit in the fielddoes not efit.n

ran as follows:

I.o Materials,tools,vehicles~and prsonnel re~~eda

1.1 Materials.Pre-cutfilterpaperfor F-8LGand B-57B
~its, aircraftsafetytie, 36 fich roll
heavywrappingpaper.

1.2. Tools.
E

1.2.2

Assemblytools. Side cutters,long-nosedpliers.

Removaltools. Long-handledside cutters,9 foot
~ ~lon~-handled ton~, lon@andled w~e
puller,~ong-%andiedpaperrolie~tool, long-
handledInstrumentadjustingtool,long-handled
hookedcarqzingpde for filterpapercontatiers,
box shieldedwith 1/4 inch lead sheet for empty
filterholderscraptie wire, rack for removal
tools,shieldedV shaped‘~cavenfor rolllng
filters,shieldedfilter~per carryingcases (pigs).

1.3 Vehicles. Two (2)low bed, rubber-tiredt=ile=, ti
tandemtowedby truckor tug; one (1) low &dD mb&r-
tired trailerpulledW truck or tug.

l.h Personnel.Two (2)airmen,one (1) officerfor direct
removaloperations,plus one (1) overallsupervisor.

2.0 Assemblyand Installation.

2.1 Assemlily.

2.1.1 Pre-cutfilteris laid into cleanfilterholders
with care takento assuregood overlapof frame

—— edgesby filtermaterial. Caution:Cloth scrim
must be laid nextto smallmesh (~n.) wfie of
aft frame of holder;rejectfilterswhich have
badlyravened or separatedscrimat edges.
Holderis then closedand safety-wiredas
required. Caution: Hands and workingsurfaces
must be surgicallycleanto avoidundesirable
contaminationof filtermaterialsduring
preparation.Holdersshould,beidentifiedby

.-

(

.
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2.2

x

aircraftnumberand side with Ink marldng
pen on fcmmrd half of holderouterframe.
ksembled
carefully
with tape
shouldbe
numberof
installed
shot with

Installations.

pper and holdersmay be stored by
wrappingin cleanheavy papersealed
to be dust-tight.Outsideof package
markedto identifycontents. ‘l’heserial
filterholderand aircraftin which
shouldbe permanentlyrecordedfor each
copy to 11.2 ProjectOfficer.

(

\

---

2.2.1 In general,filterholdersmaybe installed
the eveningbeforeshot time,but W delay
seems probableor weatherM very rafiy,
holdersshouldbe installedat last convenient
moment. Caution: Moisturegreatlyweakens
the filtermaterial. Beforeinstallationof
holder,filterunit shouldhave been thorou@ly
decontaminated,rinsedwith pre water,and
dried. After bing cleaned,it shouldbe kept ;
clean~ use of pla9ticcoveror’ta~ coveitig
inlethole and exit slot. Covershouldbe
kept on afterholderhas been installedto
preventcontaminationuntil justbeforetake-off
when airplaneis In take-offposition. Caution:
Pflotsshouldavoid taking+ff in jet blastor
exhaustof precedingaircraft. Holderis inserted
with 1/4 inch mesh positionedto the aft side of
slot in unit. Care must be takento Insurethat
filtermaterialdoes not move downfrom supporting
frame ed~ becausefilterfailun till result.
Holdershouldbe inspectedthroughefit slot for
such movementof paper. Afterinsertion,holder
is fastenedwith safetywire acrossslot in the
case of the F-84G airplaneor by closingstress
latchescm the B-~7Bunit. Caution: Do not
pinchor cut wire on F-8LGunit or it may fail
and filterholdermay fall out aI landingroll.
Caution: Stresslatcheson B-~7Bunit must be
carefullyadjustedor they may open on take-off
or landingand holdermay fall out. If filter
unit is flown at hi~ speedswith latchesopen
structuralfailuremay result.

3.0 Removal.

3.1 Preparation.

3.1.1 Aircraft

Mwunn
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3.1.1.1 To expediteremovalfrom parked
aircraftthe aircraftshouldh
parkedso that accesstowing
tips and positioningof removal
vehiclescan be done without
penetratingparkingarray;i. e.
aircraftshouldbe parkedin line
on taxi-waywing tip to wing tips
if possible,spaced25 to 50 feet
apart;they shouldnot be parked
in a three-linebox array,for
example.

3.1.1.2 Alternativeto 3.1.1.1samplescan
be removedfrom airplanesone at a
timewhen they are enrouteto @rktig
area towedby tug aftercrewhas been
removed. Thismethodwas used for
F-8hGaircraftin CASTLE:samples
were removednear AEC ccxnpoundat
entranceto old droneaircraft
parMng area.

3.1.2 Personnel. All personnelconcernedshouldwear
fatiguetype clothtig,includingcap, high-top
heavy fieldshoesand leatherpalmedwork
gloves. Proprly executedremovalo~rations
shouldnot resultin contaminationof personnel~

3.1.3 Vehicles

3.103.1

---

3.1.3.2

and Tools.——

Trickor tug with two trailersin tandem;
shieldedhx for emptyfilterholdersis
placedat frontof firsttrailernext to
tug, removaltoolsand rack placednext
to box,toolsrestingwith heads in rack;
shieldedcave is placedin rear of second
trailerwith filterpaperpig tray toward
forwardend; plywoodlinersam placedh
cave and calibratedT-lB or AN/PDR-39is
installedin rackunder pig tray. Tug
and txailersare positioned25 to 50 feet
in front of airplaneso that last trailer
is in frontof airplane.

Tmck or tug with one trailer;unfilled
pigswith boxesare placedto front of
and boxesfor filledpigs are placedat
rear of trailer. Truckand trailerare
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3.1.3.3

positionedin front of airplanewith
trailer25 feet from secondof above
trailersand trucksfacedin opposite
directions.

Empty pig is rmrkedwith identification
symbolsand placedM tray on ‘cave4.?

3.2 Operatiom.

3.2.1 Three personneldirectlyengagedin
operationsare designatedby number
as follow9:

removal
and duties

—-

3.2.1.1

3.2.1.2

3.2.1.3
. .

Number one (1) p~lly cuts the
wire or unlocksstresslatchesto free
filterholder.

Number two (2) primari~ @ls holder
from filterunit and canies itticave.

Numberthree (3) primarilyrollspapr
and insertsit into pig.

3.2.2 Freein~FilterHoldeti.“WithvehiclesWitioned
nearaircrafta-ibed aboveand titb proper
toolsti hand,num~~ one andt.yotake 5niti~,.
pa Itlas side by side between’trailerand ati-
craftat least 25 feet from filterunit. ~.yg~
one ad-ces to unit,:cuts * or ope= latches
and returnsto tool traileraftermakingSUIW
holderwill not fall outof own accord. He
placescuttingor openingtool in =ck, takes
up long-handledtongsand returnsto tiitial
positionby numbertwo,

3.2.3 RemovingFilterHolder. Numbertwo ad=ces to
unit. ins=o~removal pole intoring
on h~lderand @ls gentlyto withdrawholder.
Caution: Number two must be readyto prevent
holderfrom strildnggroundas it leaves
filterunit. Numberone standsby at initial
pwition to assfitin recoveryof holder W
for somereasonit shouldfall to groundfrom
pullingpoleor to recoverpaper~ it should
fall fromholder. (Note: None of theseevents
are likelybecauseof the basicdesiq of holder

>

Amul+c
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3.2.lt

and ~lling tool.) When holder is securely
on pole,numkr two carriesit with pole at
angle abcut 30° abovehorizontalto”cave
trailerand depositsit therein. Caution:
Higheranglemay resultin personnel
contaminationfrom debrisfallingfrom filter.
Filtershouldbe carrieddown wind, if possible.
Number one returnslong-handledtongsto tool
rack, takesup safetywire hook tool and takes
positionon oppositeside of cave from numbertwo.

Rollin and PackagingFilterPa~r. While
+=––ho der M nstrained b~r two with
removalpole,numbero~e pullssafetywire
from holderrim, dropswire in shieldedbox
on tool trailerand returnstool to rack.
Number one disengagespullingpole hook from
holder,spreadsholderfor numterthree to
insert~per rollingtool over paper,then
returnspullingpoleto rack. Duringrolling
operations,numberone and two standwell clear
of cave,aircraft$and otherradiationsounes.
Number threerolls paperwith tool, insertsit
into pig, and withdrawsto safe distanceafter
placingtool in =ck.

3.2.5 Removal~of. Numberone now measuresradiation
intensitythroughpig,adjustingfistrument
by means of long-handledtool for Prpose.
Reading,time and sampleidentificationare
recordedwith originalto 11.2 courierand
copy to 11.2 ProjectOfficer. After this
measurement,numberone returmstool to rack.
Numbers one and two now takeup pig carrying
pole,each on oppositesidesof trailer,lift
pig from tray on “cave.~ Lid of pig will
close and lock automatically.Pig is carried
to box trailer@ placedinto propr section
of box* Ckrryingtool is returnedto tool---
rack.

3.2.6 Filterholder is removedand filterpackaged
from otherside of aircrafth similarmanner.

&.O Dutiesand Informationfor OverallSupervisor.—— ——

L.1 Duties.

(’

●

.
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4.1.1 Overallsupefisor must keep
to see that personneldo not

constantwatch
inadvertently

remainfor lbng timesclose to high titen~
sity sourcesof radiatIon such“asfilter
units,“caveflwith filterpaperin it, box
with emptyfilterholdersand scrapsafety
wire, or filledpigs on trailernumberthree,
He must monitorpositionsof personnelrelative
to each otherand theirhandlingof removal
toolsso that ‘hot~tools do not accidently
touchpersonnel. He must insurethat casual
observerpersonneldo not get in way of
removal operatials. In case of accidentor
eqaipmnt failure, superdsor must determdne
appropriateactionto be taken. Caution:
In no case is it permissiblefor personnel ‘
to use theirhands (evenprotectedby leather
palmedgloves) to restrainor maneuver‘hotn
filterpa~r.

4.2 ~fonuation.

4.2.1 A stigle filterpaperfrom a B-S7Baircraft
may frequentlyhave a gammaradfationintensity
of 100 r/hr at one foot. At 25 feet the back-
groundradiationintensityfrom this source
alonewill be approximately0.5 r/hr. Distances
from aircraftfor trailerand for personnel
positionsmust be chosenas compromise between
high backgroundradiationand time requiredfor
criticaloperationssuch as carryingthe filter
in filterholderfrom airplaneto cave. The
successof removaloperationsas described
above representscomprunisesbetweenprotection
~ shieldingor by distancefrom sourceand
time requiredto performoperationsswjftly
and safely. 2he basic philosophyunderlying
this operation,as for other @ses of sampllng,
is that radiatim exposureswill be held to the
minimumpracticableto accomplishthe job.--—

In ~neral, Los Alamosscientistsheld that once experienced

transferredor disbanded,the taskfor rebuildinga sampling

persmnel were

unit would b

difficultif testingresumedaftersporadicperiods. The function

unique and existedfor highlyspecifiedconditions. Of necessity,

was

many
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personnelenteredthe work with littleor no !mowledgeof testingor

19
what the aboveentailed.

---
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1. Interviewwith Paul W. Guthals,J-ll$USL, conductedby ISgt.
LelandB. Taylor,AFSWOHist. Div., 20 Sep. 1961.

2. Ibid.

3. Ltr., GordonL. Jach, Cmdr.,TG-7,toWillimE. Ogle, Tf3-7s23
Oct. 1955,subj.:DosageLimitationsfor Aimrews Flyingfor Hal
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RADIATXONPRECAUTION .

- With a universalfear of the unknowndangersof radiationresulting

from nucleardetonations,officialsassociatedwith the tests concentrated

on developinghandlingtechniqueswhich wouldnot endangerthe lives,

well-being,or gsnericwlues of those participating.As brou@ out in

earlierchapters,the fear of the effectsof the nuclearcloud prevented
,-

the use of manned aircraftas samplersdufig severaltests. Following

‘accidentalwpenetrationof a small segmentof

an atanlccloud,radfae--off%cialsdecidedthat such penetrationswouldnot

necessarilyresult h a lingeringand homible death. Consequently$a 4
..—

cloudpenetrationprogram evo-lmd-whichwasutilized“tithapparents~ety~
.. .-

W5thlna few shortyears$sufficientknowledgehad been accumulated‘“
r

conceding the awesomeccmtentsof a molear cloudso that sampltigby

mannedafrcmft becamenearly ai routie as ordinti flight.

Karl H. Houghton,summarizedthe progressin a me-rno~ndumto

of Staff,Operations,on 21 August1953:
....

Colonel “

De@ty Chief’

-Anotherpointwhichmight b of titer&stt’othe liste~e~” is that

historically,mannedsamplinghas grownfrom a randomapproachat Operation

RAN(ZRand ~~SZ to one in which samplequantity-qualitycan be

predictedand controlledM time ~d ti~h of fli@ts.position~g ~ the

cloud,and the extentof radiationexposureallowedth4’pilot. The tzue

cost of operationis measuredin terms of radiationexp6su= to the

pizot. Pilot

1
obtained.w

exposureis the limitingfactoron quantityof sample
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The Air Force conductedseveralsuch studiesin orderto formulate ?

standardoperatingproceduresfor the 4926thpilotsand maintenance

crews. Wobably the most significantwas that directedby ColonelErnest

A. Pinsonand publishedby the Swcial WeapoM Centeri-nJue 1956.2

The reportanalyzedradiationdosagesreceivedwhile

visiblecloudand those receivedsubsequentto exit

passingthrough.the

and returningto

home base. Evaluationswere renderedfor T-33, F-84$ B-34and S3-57

aircraft. Projectofficersfoundthe contaminationto be higherfor

fighterthan for bomberaircraft,uncleanaircraftcollectedmore radiation

than clean. Greasespotscollectedmore than MO timesas mch contamination

in passa~ thrcugha radioactivecloudas a cleansurfaceof equalarea.

ColonelPinsonwas able to composean equationshowingradiationdose

=ceived by aircrewswith the followingknownfacto=: penetrationtime

in minutesafterdetonation,aircraftlandingtime in minutesafter

detonation,field in megatons,contaminationfactorin reciprocal.minutes,

and aircraftspeed relativeto cloudh kilofeetper minute. However,Air

Force officialsbelievedthe equationaccuratewithinplus or minus 65 per

cent for nominalyield bombs. A scarcityof informationon the dimensions

of and radiationintensityin cloudsfrom megatondeticesat operational

altitudesfor times up to one hour afterdetonationmade “the prediction
--- 3

of aircrewradiationdoses in transitthroughsuch cloudsquestionable.”

The enforcementof radiologicalsafetymeasures,however,was a

continuingproblem, with outrightrebellionby Air Force operationalleaders

threatenedon at least one occasion. They arguedthat no seriousmishapshad
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occurredand that applicationof aoceptedradiologicalsafetymeasures

unnecessarilyupped the requirementsfor manpower,lessenedthe readiness

of crewsand aircraftfor testsand that the entti decontaminationprogram

& “,was more than actuallyrequiredto insuresafety.

Officialsof the LOS names ScientificLaboratorytook exceptims to

ColonelWilliamR.Kiefferlsproposedchangesto theti equallycautious

safetyprocedures,and resulttigcorrespondencerecordeda thorough

disagreementand conflictbetweenthe nuclearscientistsand operational

“5
people. In early March,1957,Harold Plankwrote:

wForworkerswho am occupationallyexposedon a year-round-@sis,it

is expectedthat the”totalnon-medicqlexposureto gammaradlati~’.’~lbe
,.,,

ltiitedto five roeritgensper year with”ageneralrequlmnent t~t-’the

( expoeuraup to the

no more than ftity

is understoodthat

geneticeffectsof

.. . . .
ax of 30 yea~ h ~ted to fiftyroentgens,and:,~hat

“ ,/.*.-
roentgens,bereceivedtin:eachsu~equent decade. ii

theserest~ctions aremotivated,by~ccncern for-the
. .. ,.

radiationthroughoutthe populationat”~a,rge.ra~”erthan

by cmiderations of effectson the’healthof the exposedtiditi-dual.u
!

.
He then laid down the ltiitationsfor the then plannedtests,PllLZIXM,

TRUllPEI,and HARDTACK.

W@ would like to proposethat the samplingpilotsfor
PtiHTX_b restrictedto 3.9 (plusor minw 10 per cent)
roentgenstit that,wheneverpossible,the actualexposures
be limitedto 2.h roentgens. A pmdent alternativewhich
wouldminimizethe pilotsrequiredfor PILGRIM,would be to
olmervean actuallimitof 3.9 roentgenson PILGRIM,bring
these personsto a yearlytotal of five roentgensduring
lRUMFET,and meet the balanceof the TRUMPETrequirements
with new pilots. Each of these new pilotswould be allowed
five roentgens. The numberof new pilotsneededmight be
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(’
basedalso upon the augmentationwhich may be required
for HARDTACK,so that at the end of TRUMPETyou would
have a fully trainedcomplementfor that samp15ngmission.
lfwe observeprudentlimitsof exposu~ during1957,I
believethat we wouldbe justifiedin requestingthe
ltenroentgenspermissible--twentyroentgensemer~ncy~
exposureo~inafily requiredby a series~f hi~ f~eld-
detonationsat the PacificProvingGround.

But somewhatlater, on 21 March 1957,ColonelKieffer,

Commanderfor the SpecialWeaponsCenter,took exceptionto

6
lineslaid downby Dr. .Plank:

then Deputy

the guide

Studiesconductedon OperationTEAP(YTand REDWING,
howeverindicatethat the benefitsobtainedfrom
decontaminationare not worth the effortand material
expended. Over 95 per cent of the pilotdosageis -
accumulatedwhile samplingand duringthe returnflight.
As far =’total pilotexposuieis concerned,the radiation
intensityin the cockpitas a resultof contamination
accumulatedon pretiouseventsis negligible. Moreover,
so p= cent or more of the cockpitIntensityis contri-
lmtedfromthe contaminatedenginestithe F-84G and 25
per cent or more from the engineson the k~?a Jet
enginescannotbe decontaminatedin the field.

Since a minor portionof the maintenanceis on or
near the engine--which cannotbe decontaminated--it
wouldappearthat the effectivenessof decontaminationin
reducingexposureto maintenancepersonnelis limited.

At TEAPOT the averageaccumulateddose to maintenance
personnelwas less than 1 r. The maximumindividualdose
was approximately1500mr. If a reduceddecontamination
effortdoubledthis averagedosage,the 300 m/r or 3.0 r “
test limitw~ld still be met. The figuresshownon the
Aircraftlle~~~andDecontaminationChart indicatethat
air-mewswald receivean inc~mental dose of less than
5 per cent if decontaminationwer& not performed.

The abme averagewas not the first,nor the last,concerningreduction

of safetymeasures. On 29 July 1954, ColonelKarl H. Houghton,Acting

lleputyChief of Staff for Researchand Development,suggestedthat the

(“

#
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problemof attainingoleanersurfaceson samplingaircrafth investigated.

His ideasprop~ed that havingthe surfacesof the anticipatedsampling

B-57 aircraftpaintedor permeatedwith a protectivesulmtanceat the

factorymi~t be an answerto the contamtiatim problem. So he wroteto

“7the Depty Chief of Staff,Operations,

. . A rough dirtysurfaceallowsa lar~ Imild-up
of contaminationmaterialwith a proportionalincreasein
the backgroundradiationto which the pilotis subjectedon
the returnflight. We have attemptedto work this problem
in the ~t by use of acid brightenerand hand polishing
of aircraft. A prodigiousnumberof man houm of labor
have gone into the F-8~G aircraftwhichthis centerhas
utilizedfor sampling.

The amountof personnelexposurecollectedin the
cloudwas roughlyproportionalto the samplecollected
m the filterunit. Any exposurewhichthe pilotakorbs
on the =turn flightdue to aircraftbackgroundis wasted
radiation(absorbedby pilot)● Becauseof the large
samplescurrentlybeingrequiredby Los Alamos,and the
restrictions placedupon the total dose allowedeach pilot,
it is necessaryto use any and all means of economizingon
radiationabsorption.

Thenhe suggestedhatingthe samplhg B-57 aircrafttreatedat the facto~.

ButColonelHoughton~s suggestionapparentlydid not provefeasible,as

the decontaminationof aircraftcontinuedto be a problem.

The detailedinstructionsfor decontaminatingan aircraftrevealed

to some extentthe many attemptsto reducethe work involved.

(a) %tdining aircraft(airsampling,cloud tracldng,and ground

survey)taded by flightcrew to the end runwayand spottedas directed

by designatedmember of decontamination crew,adjacentto aircraft

decontaminationarea.

(b) Flightcrewsmade their exit accordingto WOPH established~
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personaldecontaminationpersonnel.

(c) A roughsurveyof each incomingaircraftwas made to determine

extentand degreeof contamination.Shouldthe averagecontamimtion

level be above20 milliroentgensthe aircraftwas allowed

to ~coolwto this level if time allowed.

(d) Prior to decontamination,aircraftwas towed to designated

washingarea. Subjectarea was,selectedso as to avoidsecondary

contaminationof otheraircraftor prsonnel.

(e) A detailedexteriorsurveyof aircraftwas made priorto

applicationof any decontatimtim op=ation. ~sfits were recorded

(
●

.

on appropriateformsor sketchesand showedbeta plus gammaand garcnna

readin~. The same

(f) The first

water and detergent

surveywas made and recordedfor each crew position.

washingwas made with decontaminationtrucksusing

ratio of 1 poundthe 100 gallonsof water.
.

(g) The monitoringproceduresoutlinedin pragraph e again repeated.

(h) The secondarywashing(if required) consistedof a mixtureof

one part ‘gunl@and three partskerosenefollowed~ a water detergent

rinse.

(i) The monitofig procedurerepeated.

(j) If t- ~rmitted and, if advisable,a final washingutilizing

water and detergentmixture(1 poundthe 100 gallonswater)was applied.

‘l’hetechniqueswere the-consumingand requiredgreatcare.

(a) All ~rsomel enteringthe boundariesof the aircraftdecon-

taminationarea processedfirstthroughthe personneldecontamination
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centerand outfittedwith hat, gloves,coveralls,and shoes. When

departingthe aircraft,decontaminationarea personnelreprocessed

throu~ the personneldecontaminationcenteraccordingto their

publishedSOP.n.

(b) h monitoring,intensity~adings were taken at an approximate

distanceof one inch fromthe aircraftsurfacebetigmonitored. Instru-

ment probeswere fittedwith one inchwire off-setsto aid in stand.

arizationof readings. A minimumamountof time devotedto each reading.

(c) Dutingapplicationof the decontaminationagentsprecautions

were takento

(d) The

and markedas
“f

avoid spreadingof contaminant.

nn off areawas monitoredand if deemednecessaryoutltied

a contaminateddangerarea.

[ It was anticipatedthat two crewsconsistingof five men eachwould be

involvedin this phase of the project. Equipnentincludeddecontamination
.

trucks,‘gunk,mkerosene,detergent,and water,tugs and two ~, clothing

(hats,gloves,coveralls,and shoes),monitoringinstmments, persomel

8“
dosimeters,and film badges,and finally,enginerepairstands.

In replyto a queryfrom the Nanl Radiological

ColonelErnestA. Pinsonfurnishedthe effectiveness

DefenseLaborato~,

figuresfor the

process.
---

Normal decontaminationproceduresare 95-98%effective
on smoothcontaminatedsurfaces-ofthe aircraft. However~
the radiationlevelin the cockpitor next to the en@e
is only reducedl?yafactor of about10% afterthe initial
high pressurehosing,and about~ti afterthe first manual
scxubbing.

Manpowerrequirementsfor the scnbbing processdepend
on the aircrafttype,the degreeof decontaminationrequired$
and the the availablebeforethe aircraftis needed by the
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operationalorganization.Normallydecontamination
requiresapproximatelysixteenmanhourson the F-8h and
twentyto twenty-twomanhours on the E-57. This does not
includemnhars for support~monnel. Area decontaminatim
ratesva

7
from .009manhours/sqft. on the F-84 to .006

manhourssq ft. on the E-57.

I wish to emphasizethat althoughwe are sendingthis
information,as requested,this shouldnot be construedto
mean that we approvethe decontaminationof contaminated
aircraftas a part of operationalactivities. The 49~Oth
Test Group (Nuclear)decontaminatestheirsampleraircraft
primarilyfor the purposeof avoidingcrosscontamination
duringsamplingoperations09 -,

Then on 21 Marcli1957,ColonelKiefferwrote toMr. K. F. Hertford,

Mana@r of the AlbuquerqueOperationsOffice,AtomicEner~ Commission,

which resultedin additionalconferencesand communicationsregarding

decontaminatimpolicy.10 ‘Our experiencein nucleartestsin developing

knowledgeof the psychologicaleffects’ofradiationon humns, indicates

that aircraftdecontaminationis not “requi~dfor reasonsof personnel

safetyexceptin unusual

nmch greaterthan any we

aircraftto date. . . We

circumstanceswhere radiationintensitiesare

have encounteredin our test and sampltig

believeit is imperativethatwe take the lead

in establishinga reasonableattitudetowarddecontaminationrequirements

and thereforedesirethat our peacetimetest requirementsfor decontam-

inationand rad~afe crew protectionbe not more elaboratethan actually
---

requiredfor personnelsafetyconsiderations.Furthermore,substantial

economicsmay resultfrom a reductionin aircraftdecontaminatiotiefforts.fi

Then he outlinedhis titentionsduringOpration PLIJMBEOB,which called

for a considerablyreducedexpenditureof manhoursin monitoringand

decontaminattigaircraft. He admitted,~It is poss’iblethat as a result

.

“f’

#

.
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of the alme proceduressome groundcrew personnelmight exceedthe

establishedtest limit of 300/mr/weekor 3.0 total..We till keep

carefulrecords,however,and insurethat no individualreceivesdangerous

dosagesof radiationand feel confidentthat by using these new procedures

duringPIWBBOB we will accomplishthe dual purposeof sponsoringa more

realisticattitudetowardexposureto radiationwithinthe Air Forceand

simplifyingand economizingtest operations.”

Immediatelyfollowingreceiptof the above corrununication,Dr. Plank

of Los Alamosconferredwith ColonelKiefferand advisedDr. Graves,in

detail,concerningthe conversation.
u

..

I foundthat Kiefferstiplycouldnot understand
the philoso~y which regardsevery radiationexposureas
injuriousbut acceptsminimumexposuresfor criticaljobs.

I find Kieffertsapproachto be extremelydiscouraging.
~~ould like to recomnendthat he be informedof the
followingfacts of llfe:

a. That the aircraftare assignedto supportour
requirementsfor bomb cloudsamplingand would not
otherwisebe participatingin test operations.

b. That there wouldappearto be no xwasonwhy their
use in samplingshouldbe requiredto supportsome Air
Forceobjective, particuJarilywhen it is clearthat the
two purposesare not comptible.

c. ‘lbtthe ARO Test Managersupportsa @ilosophy
of minimalexposurefor criticaljobswithtilimiti
establishedby competentscientificauthority.

---

d. That all of the precautionshave teen found
to be necess~ for the operationalmanagementand
accuratetechnicalcontrolof the radiationexposures
of the peopleconcerned.

e. That our exprience indicatesthat the discard
of any of the precautionsis a movementback towardcur
SANDSTONEexperiencein which peoplewere,injured$and

MWUH(
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that this experiencecoversei@t operationsh which
the samplingmissionwas accomplishedby the USAF in an
outstandingnmner with no ~0~ tijuries.

f. That, .sPectiically,routinedecontamination
of samplingaircraftis requiredto ~rmit the
instrumentationand samplesupporttechniciansto work
on and in the aircraft,to preventthe build-upof
long-livedactivity,and increasesin the relative
backgroundacquiredby the airplaneon cloud penetration
from an otherwisestickytrafficfilm.

Dr. T. L. Shipman,HealthMvision Leaderfor tests,added’afew
12

to-the-pointremarkson 29 March 1957. We have alwaysgone on the

theorythat the only good exposue iS zero. . . I couldnot disagree

more tiolently. Perhapsthis means thatthe Air Forceis so superior

that exposurewhich might hurt oti”erpeopledo ( ) not da~ge them ~d that

rulesnecessaryfor other peoplenot applyto Air Foroe personnel. Xn

any event,I feel that this was a most unfortunatestatement.. . I C=

think of no finerargumentto justifythe decontaminationprocedures

which have beenused in the past. Thts sentence,in effect,sav fiat

we may be able to petit sloppymethodsand still smeak w. TO this

philosophyI take a strong exception.n Dr. Shipmanconcluded,B It is

my recommendationhat the philosophyexpressedin thislettershouldte

fimnlyrejectedas it appliesto test operationsin Nevadaand Eniwetok, “

and most particuhrly as it appliesto samplingplanes. What the Air
---

Forcewishesto do at their own basesand in their own tacticaloperations

is, of course,no concexnof Ours.w

An early repofi,Wl?adioactivityin the CloudProducedby an AtomicBomb

Explosion-operationSAN113T~E,N publishedon 30 June 1948,long served
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13
as an aid h preventinginjuriesto aircraftcrews. However,in spite

of heavy precautionsthroughoutthe tests, some p+icipating personnel

experienced’generalover-exposureduringCASTEE followingBRAVOShot.
,’

ColonelKarl H. Hou@ton rephed ‘iThefalloutwas at a dangerouslevel

for at least 140 to 1S0 miles d+ wind. . .In additionthe naval

vesselsof the Task Force operatedin a.fallwt of apprmimately 300 to

@l mr per hour cluingshot day. Helicopterswere handledon the aircraft

carrierand small.boatswere operatingas redired. Approximatelythirty

individualsreceivedsuperficialbeta lmrnsas a resultof this fallout.

The buxnswere not disablingand did not involvethe deep layersof’the

askin. The gammaexposuresran into severalroentgensin most c.-es.R _ .,
.,..

As no record of over-xpmure by”sampling~rsonne~ has ~en found,

it posedthe question: Were”protectivetechniquesproperfor sampling., ..’,4
crews? Althoughthe documentwas issuedpriorto the Kieffer+@son., ‘. !..

versusAtmnicEne@y Commissioncont”rove~,.Dr.’Plankon 23 October ‘,..,

1955, statedclear~ that any aircrtitcrewsworkingfor him were goingto
15

be giventhe antiradiationprotectionhe believednecessary. The

contriversy subsided&cause extensivesamplingexperiencesupportedAir

Forcefindin~. Nevertheless~ the 4926thTestSquadroncarriedout rigid

safety precgu_t~ons duringall operations.16

.

..
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1.

2.

3.

4.

5.

6.

7.

8.

9.

DF, Ch., Human FactorsDiv., Am~$ to ~/@s. 7.4$ 21 Aug. 1953$
sub~.:Commentson Briefing,in Hist. ~iv. files$Smpltig.

AFSWCTN.56-30, ‘Evaluationof Some FactorsInfluencti-gRadiation
Dosagefrom Penetrationof an Atomic Cloudby MannedAircraft,m
prep.by Col. ExmestA. pinson,Capt. PaulM. Ctiey, and 1st
Lt. WilliamJ. Nicholson,Jr.$ BiophysicsDiv.,Rsch. Dir., June
19S6. The readeriS referredto the foll~~g additionalstudies
conductedby Ah Force personnel: P. M. Cnunley,J. L. Dick, K. C.
Kaericher,and J. W. Nicholson~Jr*~ ContactRadiationHazards
Associatedwith ContaminatedAircraft O rationTEAWf~ct
8a Wash.= b.C.: Wed +------’-Fti~cia WeaponsProJec , May

i~~ Wght H.Lan~am$ p. M* c~ey~ E. A. pins~~ E. C. ~derson~
and P. S. Harfis, The RadiationHazardsto personnel~thin an Atofic
Cloud}OperationU=~~ti~C~.~, B-7 3 Wash. 2=:

?AnnealForcesSpec~eaponS Project,December19 3. me Navy
publisheda reportused uidely$J. D. Te=si S ~diation Hazardgto
Aircrew Exposedto ~ AtomicCloud of an AtomicBomb Detonation,
San Francisco,Cam., u~a~fi~o~e~~~e La~oratcry,
10 December19S2, in Tech.Info. and Intel,Lib.; H. D. .Iandahl,
Calculationsof the HazardInvolvedin Passae Through~ Radioactiw———

–--+Cloud esultin from ~ No~~ic ~~ Universityof Chicagos
— ‘+USAF Rad at on uborato-fi~~ogress @ Wrt No~ Is 195.

tlE~luationof SOme Factors~fluencfig RadiationhSage frOm
Penetrationof an AtomitCloud by Manned Aircraft,n 1-2.

Ltr.,Col. WilliamB. Kieffer,Dep. Cdr., AFS~, to K. F. Hertforal,
Mgr.,Am, 21 Mar. 1957~n.s.$ see APP.; rtia ‘l~d$afe Experience
on Past Tests,m (Col.Kieffer),n.d., see App.

Ltre,Dr. Harold F. Pkk, Asst. GP. Ldr.s J-113~LS to Cmdr*~
b9~OthTG (N),10 Oct. 19%, n.s., in HiSt.Div. files,Sampl-fig.

Ltr.,Col. Kieffer to Hertford,21 M=. 1957.

DF, Col. Karl H. Houghton,Actg. Dep. CofS for R&D, to DCS/0,AFSWC,
2? July 1954, subj.:SpecialSetices for SamplingAircraft,in DCS/O
files.

SOP ~-7-7~Xecontamination of Aircraft,prep.by L95~ TG (N)~
in Hist. ~v. files$Sampling.

Ltr., Col. Pinson,Ch., BiophysicsDiv.,Rsch.Dir., to CO, USN Rad.
Def. Lab.,Attn.,Mr. RobertJ. Crew, 27 Feb. 1957$ subj*:
Decontamination?f Aircraft$see APP.
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Ltr.,Col. Kiefferto Hertford,21 Mar. 1957*

DF, Plankto Graves,2h Apr. 1957,sub$.:Col. Kieffertsproposal
for the Decontaminationof S~pltig Aircraft$see APP~

Ltr.,T. L. Ship=, MD$ Health Div.Leader$LA% to A* C. Grave~~
J-Mv. Mr., LASL~ 29 Mar. 1957Ssub$.:Decontaminationof Aticra-ft
at Tests,see App.

RPtO, w~dioacti~ty in the ~oud producedby an AtomicBomb
Ekplosion,OperationSANISTCXJE,Wprep.by HerbertScovSlle,Jr.,
Lt..Col. J. J. Cody,Jr., USAF,and LODR E. R. King (MC),USN,
TG 7.6 moj. Rpt.,30 J~e 19L8, pp. 20-21. A report~ich
mrnbersof the L926thTest Squadron(Sampling)reliedheavily
upon had been publishedin 1953 by tie UnitedStatesAw. See$
$The Penetrationof AtomicClmds by AircraftSUprep.byMa3.
Pave S. Harris, (MC),USAS 17 Aug. 1953ssee APP.

Ltr.,CO1. KarlH. Houghton,Actg.DCS@, to Ch.s ~~ Facto=
Div., Dir. of Rsch.,ARDC$ n. d.$ subj.:Acti~ties Report$see APP.

DF, GordonL. Jacks,Cmdr., TU-7,to WilliamF. Ogle, LASL, 23 Oct.
1955, sub$.:DosageLtitations for Aficre~ ~fing forH~ pl=k~
see App.

Currentregulationsessentiallybear @t h. ~ankts concernssees
soP #66-61,Bsurvey~d mcont=ination of Airc~tSw n.d.~SOP
#66-62,“AircraftDecont=fiatfon~”“n~da;~d Sop #66-638‘Airc~t
and EquipmentDecontamtiation$n n.d.,all prep.by Capt.Robert
J. lhth, 1211thTest Sq. (S)Sall in NuclearApplicationsfiles~
1211thTest Sq. (S).
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CHAPTERXII—

SUITABLESAMPLINGAIRCm

With the advent of megatonweaponsmannedcloudsamplingbecame

next to impossiblein the upper portionof the clouds. The fundamental

problemwas one of limitedaltitudecapability.lSince the days of

OperationRANGER,cloud trackingand mannedsamplingwas an Alr Force

respensibility.2 The firstsuch exerciseincludedthreeB-29 aircraft

which carriedfilm and filtersamplercontainersand resultswere such

that plansmoved ahead to includemannedaircraftfor all samples.3

And for the early Iciloton-@eldde~ces almostanymultienginedbomber

or jet aircraftfighterreachedthe necessa~ altitudeand ~ using planes

with variousran~s, the Air

Early samplingaircraft

They came from StrategicAir

the B-47 cam into use along

Forcawas able to samplea cloud-thoroughly.

were the B-29,WB-5Q,T-33, B-25,and F-84G.

Commandand were speciallyfitted. Later

with the featherweightB-36.4 Iht with the

largerdetices,none of theseaircraft,with the exceptionof the B-36,

had the capabilityof samplinganythingbut the stem of the cloud and

Los Alamosscientistsdid not believethat the stemyieldeda true

5indicationof the contentof the cloud.

Studiesof aircraftwere initiatedto determinecharacteristicsand

6
potentialfor cloud sampling. But, Major GeneralJohnS. Mills, Commander,

Air ForceSpecialMapons Center,on 23 December1953,became impatient‘

with “channels”and

FlightTest Center,

wrote to BrigadierGeneralJ. StanleyHoltner,Air Force

~Apparwntlysome misunderstandingis delayingofficial

transmittalof ~ requestto you. Our need for an early fix on the

capabilitiesof the B-57 airplaneis generatedby AtomicEnergy Commission

.*

(
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f
that an aircraftbetterthan the F-8kG be modifiedfor collectionof

samplesfrom withinthe cloudresultlngfrom each of theirnucleartest

explosicnse ~ better,they mean primarilythe capabilityof obtaining

samplesat higheraltitudesthan is feasiblewith the F-8~G.m7

From theirstudies,key men from Ah

decidedthat the B-57 was the outstanding

8
operationsand had set out to get them.

leadersthat the need was genuine was an

ForceSpecialWeaponsCenter

airplaneto be used in sampling

But, ~rsuading the Air Force

allagencies task. Dr. Norris

E. Bradburyand Dr. AlvlnC. Gravesof Los AlamosScientificLaboratory
..

sent stronglettem listingtheirrequirementsfor futuretestsand

9mentionedthe unsatisfactorysamplesobtatiedduringpretioustests~

.

/

On 6 June 1955,Dr. WilliamOgle,Los Ahmos ScientificLaboratory,

foresawunsatisfactory-resultsduringREDWXN(3followingannouncementthat

the numterof B-57 aircraftto be made availablewas beingreduced.

N
-** . reductionin ,numbr of B-57 type air6raftfor REDWINGsamplingis

unsatisfactoryto this headquarters,W he messaged,N. . . It is difficult

to understandwhy USAF is not preparedto supplyat this date numkerand

type of aircraftconsideredby theseresponsibleAir Forceagenciesas

requiredto satisfyour missionrequirementson minimumbasis. Reduction

particularl~=rprising.. .@ And to insurethat possibleaketttig

10
agencieslmew of the redaction,’he sent informationcopiesto theme

Admittingthat little

Dr. Duane C. Sewell of the

wroteto Bri@dier General

was yet knownaboutthe radioactivecloud,

Universityof CaliforniaRadiationLaboratory,

HowellM. Estes,Jr.? on 17 May 1954,‘. . .
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I have discussedwith severalpeoplethe problemof radiochemical

samplingwith guidedmissfles. I have foundthat specificinformationis

lackinghere on the capabilitiesof guidedmissiles.n He thenlisted

requirementsor objectiveshe hopedcouldbe met by missilesM theywere
11

developedas sample=.

Upon gainingthe requesteddata concerningguidedmissiles,efforts

to obtainsuitablemannedaircraftcontinued. The reporton the ~ided

missilesas samplerswas decidedlyunfavorable,althoughincludingsuch

units as the Matador,XQ-2Drone,Snark,and Rascal. ‘Ihus,with no

possibilityof obtainingguidedm@siles which coulddo a satisfactoryjob,

officialstent their effortsfor the B-57.

At one step of the procurementnegotiations,a high-rankingAir Force

officer,ColonelMurrayA. Bpater, posedthe @egmatic situationthat

n
● ** we could not say that the F-8h was unsatisfactoryas a sampling

(

aircraftsincethis contradictedthe standtakenduringIVY to obtainF-84

aircraft.. .H with no regardto the progressIn aviationrepresented~

the B-57sincetheir effortsto obtatithe F-84 as a sampleror in weapons

development. At the same meeting,JointTask ForceSEVEN leaderslet it be

known that they had not asked for the B-57, givingas a reason,that n. . .

this was considered_ccntroversialand the paperwas designedto eliminate

12
any controversialmattersince it mighthold up issuance.” When Colonel

E. M. Gavin objected,a representativerepliedif the task force decided

it neededB-57 aircraftat a laterdate, that they had sufficientinfluence

to get them. Learningthatthe Joint Task ForceSEVEN had not requestedB-57

aircraftrequiredimmediateconferencewith Los Alamos

2L4 SVEH-2-0034
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concerningthe samplingtarh which Los AlamosScientificLaboratory

was havingdesignedand constructedfor the B-57 on-thepremisethat

the craftwould be available. Task Force officialsalso indicatedthat

theyhad not requesteda &52 as had previouslybeen discussedfor use

in CA9TLE?3 Using all possible‘pressurechannels,~thosetryingto get

B-57ai=tit for sampltig resorted to the ‘powerof the pressaat least

once and tried to attractattentionin the Researchand Development

QuarterlyReview.In that article,the argumentsfor using the B-57were
14

emphaticallystated.

The breakthroughIn gettAngB-57 aircraftwas anno~ced cn 3 June

1953 at a meeting betweenColonelEarl W. Keslingand Dr. DuncanCum,

Los AlamosScientificLaboratory,durhg whichColonelKeslingstated

‘( that the Air Force SpecialWeaponsCenterwould receivethe firsttwo B-57

15
aircraftallottedto Air Researchand DevelopmentCcmmand. GeneralEarleE.

.
Partridgehad used his influence,apparently,to get the planesapprovedand

A.FWUHO

allottedand had informedMajor GeneralJohnS. Mills that it was possible

theywould be availableh time for CASTIE.
16

Ru-therstu@ of the B-57A persuadedsamplingofficialsthat that

modeltsshortcomingswere such that the B-57Bshouldbe obtainedinstead.

Almostimmedhtely, procurementem~asis was placedon obtainingsome

‘Cw in additionto the ‘AU or the “Bt*models. Prim improvementin the

B-57Cwas a dual controlwhich enablednew pilotcheckout with a much hi~er

degreeof safety than in earliermodelswhich includedonly me control.

Although othermilita~ aticraftwere simil.arlyequipped,the degreeof

proficiencyat ~stmment flyingrequiredof samplerpilotsmade
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Wnder-the-hoodmtrainingadditionallyhazardousin the earliermode~.

The extremelyhigh rate of majoraccidentssufferedwith-theearly B-57

17
were largelyincurredwhile pilotsmade transitioninto the B-57.

Ioitialeffortat obtainingB-57Caircraftwas made for two of the

modelsto replacetwo B-57Baircraftand T-33 aircraft,the latterhavtig

been used as trainers for sapltig pilots. Argumentwas advancedthat

(-
5

I

the B-57Caircraftcould performsatisfactorilyin

18
trainingor as sampleraircraft.

Daringthe discussion,study,and Heuvertig

dual status: For

for latermodels,

nuclearscientistsapparentlybeganto worry that theymight-~ left with

no aircraft. But ColonelC. B. Stewart,Vice Commander,Air ForceSpecial -

WeaponsCenter,wrote Dr. Graves$assur~g h~

endangergettingthose

Prior to delivery

noticeof”improvements

information,the G57D

19
originallyaskedfor.

mowing B-57D “.—

of

to

that theireffortswouldnot

(

,

B-57Aaircraft,cloudsamplingofficialsreceived
20

be made in the B-57D. Accordingto thefi

would approachin performancethe requirements

21
specifiedby Los Alamos~ Dr. Graveslistedspecificationsin a letterto

the Air Fome SpecialWapons Centeron 9 Decem&r 1953 md refiewedthem
---

in a letterto Major GeneralL. S. Stranathan$Fieldcmand~ A~ed Forces

SpecialWeaponsProject,on 2 August1954. ‘Briefly,nhe ~0~$ “th=e

characteristicsdescfibea two-place,high-speedaircraftwith maximum

altitudecapability(atleast 60,000feet) and with the abilityto carry

filterunitswith a filtercapacityhigh enoughto,enablethe collection
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( of satisfactorycloud samplesduringan in-loud flighttime of about one

hour betweenH+2 and H+6 hours after burst.

that we requiredat leastsix sampleson the

aircraftwould furnishone sample●m22

I statedIn this letter

assumptionthat each such

He also discussedthe eight

wouldnot operateat an altitude

the most exceptionalconditions,

B-57Baircraftunder procurement.It

of 60,000feet, and could onlyunder

and then only for a few wdnutes,reach

54,000 feet. However,Dr. Gravelsletter gaveAir ForceSpecialWeapons

Centerofficialsa strongargumentfor B-57Daircraftinsteadof the ‘lBU

modelsthey had been w@itingfor~ hem was an airplane~ich promised

satisfactoryperformance..But gettingthe B-S7D aircraftappro=d as a

cloudsamplingaircraftrequl=d as much time and as much paperworkand

persuasionas the originalB-57.

Followfngthe letterto Major GeneralStranathan,HaroldF. Plank of

be AlamosScientificLaboratorywrote his co-worker,Dr. R.-W.Spence,

~Since,so far as SWO can now determine,this replacementwould In-ve -

the procurementof eightadditionalaircraftat additionalexpenseto the

govenment over the pnsently plannedaircraftinventory,Los Alamos

ScientificLaboratorycannotlend its supportat this time to any action

which the SpeciallkaponsCentermay take to planfor the propxed
---

replacement.“ Andhe added: ‘. . . it might be desirablefor us to decide

at thistime to establisha requirementwith SpecialWeaponsCenter for

two or threeB-57D aircrafton a loan basis to be used if a large yield

weapontest does take placeafter

SpecialWeaponsCenterto explore

REDWING,such

with Aircraft’

a requirementwould enable

Allocationsthe possibility

SWEH-2-0034
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of combintigit with a requirementfrom some otherA5r Forceactldty.n

Then he encouragedDr. Spenceto take action,W. . .. we should

personallyexplorewith Al Gravesthe possibilityof submittingthe above

proposedrequirementsas soon as Possible.n23

On 13 December1954,MajorHarryH. Elmendorf,titera trip to ~i@t

Air DevelopmentCenter and Headquarter,Air Researchand Development

Command,listedfindingsconcerningthe performancedata of the B-57Dand

recormnendedthat procurementactionbe initiatedimmediately.Time lag

after procurementwas authorizedusuallyamountedto 18 to 24 months.

~~is appearsto be an idealaircraftfor high altitudesampltigand should

be procuredif sufficient@t ificationcan be obtained,N he wrote.
211

Dr. Spenceap~rently heededthe adviceof Dr. Plank,for on 27

*

January19%, Dr.

Air ForceSpecial

me to indicateto

Graveswroteto BrigadierGeneralWilliamM. Canterbury, (

Weapcm Center,W. . . I believethat it is timelyfor

you the extentof our need for the altitudecapability

which is presumablyrepresentedby the B-57Daircraft.= He then listed

the reasonsfor lendinghis aid.
25

GeneralCanterkry was apparentlyquite

optimisticaboutobtainingB%7D aircraftwhich was reflectedin his answer

to Dr. Graveson 2 Februaxy1955. In thatletterhe mentionedthat he had

26
a team at Air Forceheadquarterspresentingthe need.

-—-
The successof the procurementteam appearedsecuredfor on 17 Febru-

27@n=a1
ary,1955,a formalrequestfor the B-57Daircraftwas submitted~

Canterburyreceiveda notificationof the placementof an approti request

for threeB-57Daircrafton 29 March 1955.- ‘The completenessof the

informationsubmittedby your centerin justificationof this requirement

I

shouldaid materiallyin provokinga favorabledecision~ Headquarters
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I USAF on allocationof the aircraft,~lthe Chief,AircraftAllocations

Division,CharlesW. Early,wrote.
28

Thenthe Center receivedadditional

informationconcerningthe &57D on 9 June1955. me letteralso mormed

the Centerthat the GlennL. MartinCompanywas makinga studyat the

directionof Air Force headquartersto determinethe possibilityof

29
convertingthe model to a cloudsampler.

The need for personalcontact,additionalto officialauthorizations

and

Dr.

channelsin achietig milita~ taskswas demonstratedin a letterfrom

Plankto Colonel T. T. Omohundroof the Air ForceSpecialWeaponscenter.

In the letter,Dr. Planklistedmany questionsregaxxltigthe statusof the

B-57’D,also severalrumorshe had heard regafiingit and stated,‘As you

know, our contactwith Martinno longerexistsso that questA&s with which.

we may be able to help cannotbe answeredinformall-yin connectionwith

othermatte=>30 After all.thispaperworkand coordinatingand without
.

receivingword of approvalfbr the three B-S7Daircraft,SpecialWeap6ns

Center personnelfelt the need for earlyequipnentplanning. By July

1955,Centerengineersproceededunderthe assumptionthat the B-57Dwould

be availableand drew up specificationsfor specialmodifications.However,

final planningcould not be accomplisheduntilAir Forceheadquarters

approvedallocationof the aircraftand forwafiedexpecteddeliverydates.
——-

It appearedthese aticraftwould not

2 November19$5, the GlennL. Martin

“of the sampllngverstonof the B-m

take partin REDWtNG21 Thenon

Companyhad finalizedits design

and ColonelHerschelD. Mahon submitted

the drawin~ and spec5ficatlonsto Eos AlamosScientfiicLaboratoryto insure
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that all needs would be fulfflledby the croft. He recommendedto Dr.

Plankthat he study the documentsand be preparedto discussthe proposed

32
designswith the GlennL. Matiin Company. .

In November19%, Dr.HaroldS. Allen of Los AlamosScientific
J

Laboratorymade

of the expenses

it

of

plainthat his agencyhad no intentionof

procuringB-S7D samplers,otherthanthat

standingany

whichwould

be completedwhen

this projectwill

and apparentlyto

the 32 samplingtankswere delivered. “All fundsfor

have ta come from the Air Force$”he went on record,

removehimselffrom any controversywhichmightresult

from the B-S7D procurementefforts,indicatedthat any fhrthercorrespon-

dencefrom his agency ‘shouldgo out overDr. llradbury~ssi~atum.n 33

There arose then the problemof who was to pay forhangingthe tati

onto the B-57D. Los AlamosScientificLaboratorybuiltthe tanlaat its (

own expense. Dr. Plank pennedhis opinionon an inter-officecommunication

to Dr. Gravesand stated that becausethe B-57D aircrti were beingprocured

by the Air Foxvesolelyfor samplingandwculd have verylittleother

possibleemployment,tie Air Forceshouldpay for the installation.U

do not believethat we would deny

airplanefor the sake of the cost

it ;eem justifiedto aekUSAF to
-—-

ourselvesthe capabi~ty of the B-57D

of hangingour filterunits on it, tit

pay for this becausefor the firsttime

the B-57Dsamplingairplanewill representan instmment

to samplingpurposesand not readilyconvertibleto some

He then indicatedthat Los A1.amosmay be losinginterest

uniquelyadapted

otherUSAFmission.u

in high-altitude

sampling,by statingthat ‘sucha lettershouldcarefullyavoidimpl@ng
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a lack of intereston our pati or thatwe no longerconsiderthe collection

of ve~ hi~ altitudesamplesto be important(if in fact we still think

it is).u34

~om such a Novemberattitude,Dr. Plankhad apparentlyjelledhis

opinionconcerningthe need for the laboratoryto get behindthe procurement

of the B-57D. On 12 December1955,he urged Dr. Gravesto take whatever

stepsnecessaryto assistt,heAir ForceSpecialWeaponsCenter. Dr. Plank

had apparentlyteen informallynotifiedthat Headquarters,United States

Air Force,rejectedthe two-year-oldrequestfor B-~7Das samplingaircraft.

Xn a note to Dr. Graves,he expressedapprehensionregardingtheirsampling

‘ 35
programand repeatedthe reasonsforacqui.rtigB-57Daircraft.

To supplyGeneralCanterlxmywithall possibleaid In obtainingthe

B-57Daircraft,Major HarryH. Elmendorfprovideda detaileddiscussionat

‘AISWCSamplingCapabilit~ whichwas a strongargumentfor the later

models.36

As wordingused h a letterwrittenby Dr. Bradburyto General

Canterburywas almostverbtim of thatused in the urgentletterto Dr. Graves,

it could be assumedthat he had actedupon Dr. Planklsnote immediately.At

any rate,Dr. Bradburythrewthe entireweight 0$ the Los AlamosScientific

Laboratorytehind the B-57Daircraft,with the excepticmof any promise

37 ~
of financialati.

procurementwheelshad

monthlater, GeneralCanterkuxyrepliedthat the

startedturningfor GeneralThomasS. Power,Commander$

Air Researchand Developwnt Connnand,had urged him to

B-57Daircraft. He also assuredDr. Bradburythat Los

reneweffortsto get

AlamosScientific

AlwJiu
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Laboratorywould not be requiredto standany of the cost of procurement

’38
or modification.

Headquarters,

would be available

aircraftshouldbe

Task Group7.h, Provisional,assumedthat the model

for use duringPILGRIM. ~CompletelymodifiedB-57D

assignedto the organizationfor a minimumof four

monthsbeforedeparturedate for the PacificProvingGround,Wand officials

listedthe reasonsfor the four-monthrequirement.ColonelJohnS. Samuel,

Commander,apparentlydid not know that the planewas not yet approvedfor

39
use as a sampler.

Additionalargments in favor of the B$7D came with theCHEROKEE

Shot of OperationREDWINO. During the shot,whichwas made at S,000 feet

altitude,the B-57B aircraftchalkedup a near failurein obtainingsamples.

~he @eld of the weapon is, therefore,knownwith less accuracythan might

be desired,wDr Graveswrote to OeneralCanterbury. ‘tAsa matterof direct

okervation$m he continued,~verysatisfactorysamplesprobbly could have

been collectedin a layer of bomb uloudwhich pe=isted at a 2,000to

5,000foot higheraltitudethan couldbe attainedby the B-57Btype

airplane..* 40

Using everyopportunityto drivehome the need for the B-57D,Colonel

ThomasR. Waddletonof Headquarters,Air Researchand DevelopmentCommnd,
---

wrote to the DeputyChief of Staff,Development$Air Forceheadquarte=~

tt~eirrequirementsstill exist,and can most economically~d efficiently

be met ty B-$7Daircraft.. . the requirementsfor the assignmentof B-57D

aircraftfor AFSW samplingis reaffirmed.Requestpriorityactionby

‘The B-5’TDpromisedcapabilitiesof as much as 8,OOOfeet additional
altitudeover that attainableby the B-57B.
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41
your headquartersh the allocationof these aircraft.w

Firsthint that the B$m wo~d ~ made availableat a cert~n

specfliedtime appearedin an endorsementto tie commander>495~h Test ~OUP

(Nuclear),dated 27 September19%. Forecastwas for arrinl of the craft

42
duringearlyfall 1957.

A hint of plaming for insufficientnumbersof B-57 was droppedon

14 ~cember 1956. ColonelA. W. Carney,DeputyChief of Staff,Operatiou$

for the Air ForceSpecialWeaponscenter,on that date appealedto ~. J~es

E. Reeves,DirectorTest Mtision~ At~ic fiergyco~ission~ for tie planned

testingprogram,statingthat it was the Centerco~anderts concernthat h~-

unit would be unable to performthe samplingrequiredby the AtomicEnergy

113
Commission. ColonelCaxney made an up-to-daterepeatof the reviewto

obtainaction on the B-57D requestslate in 1956. ‘It is also to adml-se

you that unlessdecisiveactioncan lx taken to providea minimumof three

(3) R~57D-2 aficraftto - by not later than 1 November1957, the Ato~c

Energ Commissionrequiremnti for MRDTACK cannotbe ful-filled.nIn hh

s~, ColonelCarneysent copiesof 11 documentsas well as 8 separately

44
discussedargamentsfor earlyapprovaland deliveryof the B-57D.

Withoutmaking any directrequestfor B-57Daircraftthe Universityof

CaliforniaRadiationLaboratorygot into the act by definingrequirements
-—-

for futurecloud samplers. On 18 Ikcember1956,that agency,represented

by Dr. RogerE. Batzel,AssistantChemistryDivisionLeader,wrote to Dr.

kelen Felt,Commander$7.1,Los AlamosScientificLaboratov, throu@

Resr AdmiralByronH. Hanlon,Comander, JointTask Fo=e SEVEN,that

Afwlio
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only the B-57Dcouldqual~y = the re~i~d s~pling aircr~t ●

Meanwhileall agenciescontinuedtheir effortsin the work of insuring

thatB-~~ aircraftwere approvedand firnishedwith suitablemodifications

and samplingequipment. Dr. Plankwrote LieutenantColonelRichardJ.

Hynes, Directorof Operationsfor the &95mh Test Group (Nuclear)on 2L

Janua~ 1957, and he sent anotherto Dr. Gaves on 25 January1957,and

h. Gravesto K. F. Hertfoni,~March 1957.
h6

AdmiralHanlonassuredDr.

Felt that he fullyagreedto the collusionbetweenall agenciesto insure

gettingthe B-$7D. ‘lI~veinstructedmy staff to assistin this procurement

in any way that the operationalrequirementsof HARDTACKtill Support,n

he wrote}7

Slightlymore than four years after lendinghis

to the B-57 procurementcampaign,Dr. Gravesrepeated

firstwrittensupport

the requirementsto

BrigadierGeneralCanterbm’y. He furtherenlargedthe requirementsto

includeten B-L7B and four B-57Baircraft. He also sent noticeof his

intentionsto use his influencewith the Divisionof MilitaryApplications
h8

to obtainthat agency!sassistancein gettingthe planes.

Once fairlysure that their jointneeds would be met on time by

deliveryof the B-57D,that confidencewas jarredsolidlyas shownW a

note of 26 Februa_g_l%7. ColonelCarneyexhibitedextremeconcern

resultingfrom the receiptof informationthat the B-57Dwouldnot be

~9 Aavailablepriorto 1960j or not in time for use durfigH~TACK.

~pi~baclcfisamplinginstallationon a E!-57Downedby StrategicAir Command

,
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was consideredand a board convened

The u-2 aircraftwas suggestedas a

to investigatethat angle. .

possibility,but the note expressed

doubtas to its utilityor a-ilability becauseof the secrecywhich

surroundedthe developmentof the @tra-hi@ altitude,long-rangeaircraft.

The wave of discouragementwhichcausedColonelCarneyto make his appeal

for actionapparentlystruckanotherhigh Air Force official,simultane-

ously,for on the same date ColonelWilliamA. Hunterwrote to the Commander,

h950thTest Group, nAssigment of additionalB-S7~C or RB-S7D aircraftwas

extremelydoubtfuluntil at least1960,. . . It is, therefore,’recommended

that you plan to againuse the F-8bG,B-57B,but at the same the consider-

that otherB-57 aircraftmight becokeavailableh time to be ~ed.n.50

On the followingday, ColonelCarneydispatcheda messageto Air Rese’arch

and DevelopmentComnandseekinginformationccnceming capabilities,

availability,andotherdata on the U-2.9

Not untilMarch 1957 did any hope arrive. Returningfrom a hurried ‘

tripto Headquarters,Air MaterielCommand,ad to the GlennL. Martin

Air Company~sfactory,ColonelHunter,MajorMalcolmS. E!ounds,Major

CharlesS. Oldfieldand First Meutenant Robert L. Kelleyrepoitedon

severalcmcessions and agreementsobtained. The quartetI.earnedthatAir

MaterielCamnandofficialswere willing-——

cations.It was learnedat the GlennL.

a two-placeve=ion had been eliminated

to hasten procurementand modifi-

Martin plant,that the need for

becauseof perfectionaf the auto

pilotwhich eliminatedthe need for remotingStrategicAir Command

equipnentso that the ~turn-around-timenof a B-57 borrowedfrom the

255 swEH-2-o031J



StrategicAir Command Wwouldbe a matterof hours.m

Becausethe first Sk RB-57’Daircraftto come off of the production

line were not to includein-flightrefuelingequipment,it was deemed

logicalto get those first six planesfor modificationto samplers. AI1

other findingswere favorableto the hopes of having them in time for

employmentduringHARDTACK. Meanwhile,the requirementshad beenupped

to a total of 16 B-57 airplanes,sti of whichwere to be m-~7D.
52 ~

shortand crypticmessageof 19 August1957, apparentlysignaledthe end

of the four years of perscnaland pper persuasion. Informationreceived

from Commanderof Joint Task ForceSEVEN indicatedthat

B-57’11aircraftby G1.emL. Martin Companywould proceed

pknned}3

modflicationof

as originally

The tictorywas short lived,for when HARDTACKtestsrequiring60,000 I

foot sampltigcame off, the h080thStra~gic ReconnaissanceWing (Light),

StrategicAir Command,was calledupon to accomplishsampling. After

yearn of negotiations,the unit responsiblefor, and highlycompetentat

nuclearcloudsampling,found itself, as militaryunits oftendo, standing

on the sideltieswatching

Accordingto CaptainCale

(Sampling)never received
-——

a ‘linenoutfitaccomplishthe

Herry in June 1961, the 4926th

54
a B-5n aircraft.

missicn.

Test Squadron

SMEH-2-003h
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1. Ltr., Brig.Gen.WilliamM. Canter@, Cmdr.,AFSWC,to Brig.
Gen.DanielE. Hooks,AFOAT-1,n. d. (1955),subj.:B-57DAircraft
for Sampling,see App.

2. Rpt.,‘InterimReporton the Samplingof AtomicCloudswithManned
Aircraft,nprep.by Persomel of A~~S (S~r of 19~)s see APPC

30 Memo. to Col. W. B. Reed,A~AT-1, prep.@ J. J. Cody,Jr., Ch.$
spec. Pro$s.Br.,AFOAT-1,12 Feb. 19~, subj.:prel~ary Report
on AF13AT-1Participationin OperationRANGER; intertiewwith Col.
Paul H. Fackler,AFOAT-1,conductedbyl~r=n E. Greene, ~W
Historian,2~ July 1957,see App.

4. Interviewwith Dr. HaroldF. Plank,J-n Leader,LASL,conducted~
Greene,28 Aug. 195’7:memo. for GeneralCanterbury,prep.by Col. Karl
H. Hou@ton, HumanFactors,Rsch.Dir.,AFSWC,6 Jan. 1956, subj.:

CloudSampling,see App.,~ssti.

50 Ibid. ‘

6. For an extensivecompilationof studfesregardingdecontamtiation
of test aircraftfor cloudsamplingsee AFSWCHist. Div. files, “
Sampltig@ Includedare re~rts ~e~red by the &926thTest Sq. (S),
LASL,UCRL, 495mh ~ (N),and ~/0, ~WL

7. Ltr., Maj. Gen. John S. Kills, Cmdr.,AFWC, to Brig.Gen. J.
StanleyHoltner,Gndr.$AFFTC,23 Dec. 1953, subj.:B-57Aircraft
for Sampling,see App.

8. All.interestedorganizationsfavoredthe B-57as the most promistig
samplerai~raft, see reportsand studiesh Hist. Div. files,
Sampling.

9. Ltr.,Maj. Gen.Mills,to CG, ARDC,27 Feb. 1963, subj.:Requestfor
Assignmentof Aircraftto Air ForceSpecialWeaponsCenterfor
OverseasTests,andlst red.,CO1. Jo~W. Carpenter1~~ c~fs~
ARIX,29 Mar. 1%3, see App.

10. TWX,JO~~z, C’R37.1,?ASL, to CJTF Admin.,Wash., D. C., 6 June
19%, see APP.

11. Ltr.,~ane C. Sewell,UCRL,to Brig.@n. HowellM* Estes~Jr*~
Cmdr.,!lU7.4, 17 May 19!%,subj.:Samp13ngwith GuidedMissiles,
see App.

12. Ltr.,Brig.Gen.Estes to Sewell,9 June195h,sub$.:Samplingtith
GuidedMissiles; ltr.,Col. E. M. Gafin$Dep. cmdr.~for 0/S Tests~
AFSWC,26 Feb. 1953, subj.:Staff VisitRe~rt to HeadquartersJoint
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Task ForceSEVEN and GlennL. MartinCompany,see App.

13. IMd.

lb● HThe &~7B as a SamplerAircraft,” W QuarterlyRetiew$30 June
1955~ 84-85, see App.

15. Memo. to Staff, prep. @Duncan Curry,Jr., LASL,3 June 1953,
subfi.:Meetinguith Col. Kesling$Dep. Cmdr.$TG 7.h; memo. to
TG-7,prep.byW. E. Ogle, LASL,14 July 1953,subj.:High
AltitudeSamplingAircraft,see App.

16. TWXTUS580, Off. of the Test Dir.,Nev. TestSite$ to ~L~ 3May
1955, see App.

17. For a more completediscussionof shortcomings,problemsencountered
and operationaldifficultiesin using E-57Aaircraft,see compilation
of studiesin AR5WC Hist.Div. files,Sampling.

18. Copiesof cor~spondence for the ~rpose of obtainingB-57Cor B-57D -
aircraftto replace E-57Amcdelsare foundin AFSWCHist.Div. files,
Sampling.

19. Ltr., Col. C. B. Stewart,ViceCmdr.,AFSWC,to Dr. A. C. Graves,
J-Div.Leader,IASL, 3 Mar. 1955,n.s.,see App.

200 Ltr., Brig.@n. Canterkry to Brig.Gen.Hoob, n.d.,n. subj.

21. Ltr., Brig. Gen.Estes to Brig.Gen. Canterlmuy,2? Oct. 195L, n.
subj.,see App.

22. Ltr., Dr. Gravesto Maj. Gen.L. S. Stranathan,CGg FC/AESWP,2 Aug.
1954,subj.:Requirementsfor AircraftSamplingEquipmmt, see APPO

23. Ltr.,Dr. Flank to Dr. R. W. Spence,LASL, 30Nov. 1954, subj.:
FossibleRequirementof B-57DAirplanesfor SpecialHigh Altitude
Samplingon Operationsafter REDWING,see App.

21J. DF, Maj. Har~ H. Elmendorf,proj.Off., OF. plans ~0~ A~~~
to Ch., Tesk@. Div.,13 Dec. 1954, subj.:Trip Reportto WADC
and Hq.$ARDC$ see App.

25. Ltr., Dr. Graves to Brig.Gen. Canterbury,27 Jan. 19!%, subs.:
B-57DAircraft,see App.

26. Ltr., Brig.Gen. Canterburyto Dr. Graves,2 Feb.1955, subj.:
B-$TDAircraft,see App.
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27.

28.

29.

30.

31.

32.

33.

34.
(

35.

36.

37●

38.

39.

ho.

“ 41.

Mr., Col. HerschelD. Mahon,lES/0,AISWC,to Cmdr.,AUK, 17 Feb.
1955,subj.:Requestfor SamplingAircraft,see App.

Ltr.,GharlesW. Earley,Ch.,Acft. AllocationsDiv.,AMC, to
Cmdr.,AIWC, 29 Mar. 1955,subj.:Requestfor B-57DAircraft,see App.

Ltr.,Maj. RichardP. Gingland,Asst.Ch., B-57WP0, to Cmdr.,
MIWC, Attn.:SWOPT,Col. T. T. Oinohundro,9 June 1955, subj.:
RB-S7’DAircraftCloudSamplingCapabilities,see App.

Ltr.,Dr. Plankto Cmdr.,AIWC, Attn.:Col. Omhundro, 21 June 1955,
subj.:B-5’7DAircraft,see App.

Prog.Plan &-5S, llEquippingRB-57DAircraftfor Sa.mpling,nprep..by
CO1. CharlesB. Stewart,Dep. Cmdr.,AlWC, 18 JUIY 1955, See APP.

Ltr.,Col. Mahon to LASL,Attn.:Dr. Plank,2 Nov. 1955,subj.:
Proposalfor Air SamplingVersionof RB-57D(C)0

.

Ltre,HarqH. Allen,Dept. Head,LASL, to DirtsOff.,Dept.of Sup.
and Property,18HOV. 1955, sub$.:RB-57DSamplingVersion,see’App.

Ltr.,Dr. Plank to W. ~av’es,12 WC. 1955s ~b$.: VerYfi@
AltitudeSampler,see App.

Ltr.,Dr. Plankto Dr. Graves,12 Dec. 1955,subj.:Very High
AltitudeSampler,see App.

Memo. for Ma$. Gen. Canterbury,prep.~ H. H. IIbnendorf,Proj.Off.,
OPS. Plans *., A~w, 13 Jan. 1956,subj.:~~ S=pl~gCapabilitYs
see App.

Ltr.,Dr. ??orrisE. Bradlxmy,Dir.,ML, to Brig.Gen. Canterbury,
23 kc. 1955, n.s.,see App.

Ltr., Brig. Gen.Canterburyto Dr. Bradbnry,23 Feb. 1956, n.s.,see JLPP.

Ltr., COI, JohIIS. Samuel,Cmdr.,TG 7.4 (p)$to cmdr.~
Dcs/o,@. Pkhon~ 20 Apr. 1956, subj.:fiq~rement for
Aticr~t, see App. -

Ltr.,M. ~ves to Brig. &n. Canterbury,2 JUIY 1%6,

AFSWG,Attn.:
Sampler

n.s.,see App.

3rd Ind. (Ltr.,SWOTR,N?SWC, to Cmdr.,ARDC 27 Apr. 1956,subj.:
5(C)ScheduleJustificationfor B-57DSampler, Lt. Col. ThomasR.

Waddleton,Asst. Ch.,Test Ops. Div.,ARDC, to Dep. Cofi,@v.,
usAF, 14 Aug. 1956,see APP~
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42●

43.

41i.

45.

h6.

47.

48.

49.

50.

n.

52 ●

53.

I.stInd. (ltr.,RDTAB,ARDC, to Cmdr.,AFSWC,20 Sep. 1956,
RB-57DAircraftfor AFWC), Col, Hunterto Gndr., @SOth l’U
27 Sep. 19S6, see App.

subj.:
(N),

Ltr.,Col. A. W. Carmey,DCS/O,AFSWC,to James E. Reeves,Dir.
Test Div., ALOO, 1~ MC. 1956,subj.:CloudSamplingRequirements.

Ltr.,Col. Carneyto Cmdr.,ARDC,l$NOV. 19S6, subj.:Retiewof
ActionTaken to ObtainRB-57DSamplingAircraft,see App.

Ltr.,Dr. RogerE. Batzel,Asst. Chexn.Div. Leader,UCRL, to RAdm.
l@on H. Hanlon,Cmdr.,JTF SEVEN,18 Dec. 1956, subj.:Sampling
Requirementsfor OperationHARDTACK,see App.

For furthercorrespondenceconcerningfutureclmd samplingrequirements,
see AISWCHist. Div. files,Sampling,lettersof Drs. Plankand Graves.

Ltr.,RAdm. B. H. HanIon,Cmdr.,JTF-7,to Dr. GaelenL. Felt,Cmdr.,
‘IG7.1, 28 Jan. 1957,n.s.

Ltr.,Dr. Gravesto Brig. @n. Canterlw’y,30 Jan. 195’7,n.s.,see
Jlpp.

DF, Col. Carneyto CarrierDiv., Bomb.Br., Dev. Dir., 26 Feb. 1957,
subj.:SamplingEquipment,see App.

Ltr.,Col.Hunter,to Cmdr.,4950thTW (N),26,Feb.1957, subj.:
FutureSamplingOperations,see App.

TWX, SWTR.2-8-M, CZIdr., AR5WC,to Cmdr.,AR-DC,8 Feb. 1957. “

TripRpt., prep. byCol. Hunter,AFSWC,et al.,21Mar. 1957, subj.:
PossibleModificationof Ten Aircraftto~S—&@er Configuration
priorto 1 Januaryls58, see App.

TWX,SWG-8-5-E,LASL to WilliamOgle,Test Gp.,Mercury,Nev.,
19 kg. 1957,seeApp.

~h. Intefiew with Capt.~le Herry, Pilot,
June 1961,-ctmductedby ~gt. LelandB.

26o

L926thTest Sq., (S),lh
Taylor,HiSt. Div.,AFSWO.
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CHAPTERXIII

THE h926T1iTNT s“..lADRoN (SAYTLING)

Early proposalsfor a permanentatomiccloudsamplingunit came

almostas soon ~ sanplingby mannedaircraftprovedfeasible. Following

the first penetrationsof an

reportedto his organization

for futurenucleartestsand

atomiccloud,Colonel.TosephJ. Cody,AFOAT-1,

that mannedsamplingaircraftcould be used

su~gestedthat ‘l.. . a test unitbe formed

1
to do this type of o~ration.’t ColonelFacklerreturningto his duties

with Air “reatherService,drew up a proposalfor such an or,~nizationin

mid-1951,and it calledfor c-82 transportaircraft,helicopters,radio

jeeps,B-29 samplingaircraft,cloudtrackers,surveyaircraft,and other-

supportaircraftto be combinedinto a permanentoutfit. ColonelFackler

coordinatedthe planwith favorableresponse,however,fundsand manpower

were limitedand the Koreanwar absorbedAir Forceconsiderations.
%

The b926thTest Squadron(Sampling)was brouLghtinto beinglargely

throu~ the visionof ?olonelFacUer. On 1 August1951,he transferred

to ‘irtland,and becamean air controllerfor OperationE?USTER/JANGLEin

!?ctober1951. Durin~the series,he outlineda plan for a permanent

~lnitto %neral SohnS. Mills,then commandingthe Special‘t*!eaponsCommand.

FollowingC?perationEI?S’I’12R/t~A~TCLE,GeneralMills consideredthe>

proposedtest unit furtherbut thou~t the plan too elaboratefor the
-——

.Ijr~crceat that time. However,he asked for a detailedorganizational

plan incorporatingthe comnandtscloudsamplin~responsibilities.Colonel

“

‘Had ColonelT’ackler:splannedorganizationbeen established,it would
have performedthe dutieswhich were assiqecito the newlyestablished
@@th Test ~h-o’.]p(Nuclear),s~me riveyears later.

NWLIW
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Facklerstartedwith a basic jet fightersquadronorganization.He

retatnedthe operationalpersonneland the aircraftportionsof the

standardsquadron,then addeda rad-safe,later calledthe nuclear

applicationssection.

The Air Force Special
..

squadrcnand, late’~~19$2,
.-

formal

staff,

and on

proposalf6E.fheAir

WeaponsCenterapprovedthe plan for a sampling

a numberof meetingswere held to work out a
*2

Reseanh and DevelopmentCommnd. A special

3meetingat the Center,completeda study by 12 December1952,
-..

15 Decemberstaff%ffig+alsdeterminedto includesupporting

documentsfor additionalemphzgis. They drew up a proposedtable of

distrlbmtion,a tentativetime-phaelng,and a studyof futureaticraft “’

h
Rquirementse ColonelDanielE. Hooks,Chief of Staff,forwardedthe

5
proposalto the Air Researchand De-&lopnentCommandon 21 January1953.

The proposalopenedwith a statement~ Dr. Altin C.’Graves,Test

Directorof the Los AlamosScientMic Lab6ra~ry, to the

sampleswere the prima~ methodof determtiingfield and
-.

nuclearblast and were extremelyimportant. The Smcial

effectthat cloud

efficiencyof a

WeaponsCenter

assumedthat at least two atomictest serieswould be fired each year;
—

eithertwo continentaltests$or a continentaltest and overse= test.

For Operatlon__lJSTER/JANGLEand TUMBLER/SNAFPER,the sa@ing pilotshad

been activefor approximatelyfourmonths. This indicateklthat pilotsof
.-..

‘On 1 April19S2, aboutthe t~ GolonelFacklerwas workingUP his plan
for GeneralMills, the SpecialWeaponsConrcandwas abolishedand became
the Air Force SpecialWeaponsCenterunderthe fir Researchand
DevelopmentCommand.

AFWH(J
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a permanentsampling

of the year when two-. .

squadronwould be activelyengagedabout eightmonths

continentaltest serieswere fired,and probablymom

than eightmonthswhen one of the two serieswas ovemeas.

Them—we- two methodsof obtaining

For ovsrseastests, pilotsand equipment
.. .

organizationand subsequentlytrainedin—

experienced,the piktg msually returned
..

pilotsfor each ove=eas test setieswas

participatedin more than ons ope=tion.-—

samplerpilots,the reportcited.

were lent by some operational

cloudsamplingtechniques. Until

with poor samples. Trainingnew

necessarysincepilotsseldom

For continentaltests,the 4925th

Test Group (Atanic)conductedcurrentsampling. Pilotssened on temporary

&sis, were trained,carriedOut-lhemission,then releasedto their parent .,

organization.Both methodswere wasteful,becausethe pilottraining

programhad to be repeatedeach time.

‘l’heCenter proposed:

. a permanentcapabilityto be deveIopedwithinthe
;&cial WeaponsCenterfor cloud samplingactivities.
This capabilityshouldbe assignedto the h925thTest
Group (Atomic)alongwith permanentlyassignedaircraft,
pilotsand supportingperscmneland equipmentti-pertit
the unit to functionon a pemanent operating=.

The reportindicatedthat plactigthe unit in the &925th_would@w it

flexlMlity, becausepilotscouldbe exchangedbetweensamplingand other

units withinthe-group. Anotheradvanta~ would be the addedabilityto

supp-t small,one shot tests.Dr. Graveshad indicatedthe hS ~~os

ScientificLaboratorywouldlike to be able to scheduleand fire s-ingle

nuclearshots h Nevadawith approximatelyone month~spreparation.A

permanentsamplingunit would retainpersonnelwith technicalskills

2611
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needed,which

new equipment

would improvethe samplescollectedand make introductionof

easier. Underthe dosageand sample”sizecriteriathen in

effect,the Center repotiedthat ~. . . pilotscan pmticipate in four or.

fiveshots per operationat a rateapproximatelytwo a year for an indefinite

Period.w.Such a samplingunit requiredabout nine F-84-typeaircraft-.

especiallymodified,the Centerbelieved,with additionalaircraftin
>-

.-. 6-
Wflfingstorage-o meet ovemeas samplingrequirements.

ColonelHooks requestedthat a samplingtest squadron.be authorized,
.——

havinga strengthof ~offtie-rs and 121 airmen. Most of the personnel

spacescould be suppliedfrom authorizationsfor OperationIVYISTask Group.—

132.L. The F-81@ aircrtitwe= dxeady assimed *O the &nter.7 “
.

Althoughthe proposalfor a-’~msnent samplingsquadrcmwas an Air ‘

Force product,ColonelKarlH. Houbtoi, -ColonelFacld.er,and Dr. Plank@

8.
theirheads togetherto @ supportfrom the AtomicEnergyCommission.

on 9 Febmary19~3, Chai=m GordonMan of-theAtomicEner~C~lssion wr~e

RobetiLeBaron,head of the MilitaryLiaisonCommittee,concerningthe
—.

proposal. Eecauseof the increasedcomplexity.~ sampllngand the impor-

tance of samplesin testing,he 0. . . stronglyrecommendedthat a permanent

cloudsamplingunit be established.eSuch a unitwouldmake availableat

all times~x~rienced cloudsamplingpersonnelto be used on tests conduc-

ted on short notice. It would“=duce the hazardinheat in using
—.

inexperiencedpilots,save the cost of modifyingnewa~~r~ for each

operation,and relievethe impactof unscheduleddemandsfor samplerpilots
. ..

and aircraftduringover-allAir Force planning. It appearedthat testing

AFww
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was to be contlnued~he ~ote~ ~~ at least two test serieseach Ye=.

pretestplanningand practiceahd post-testdevelopmentwork would keep

9
the unit occupiedon a continu~s~ full-the ~sfi-

.._
Air Forceheadquartersapprowd the samplingunit and, on 27 February

1953,the Air ReseaRh ~d DevelopmentCommandissued@neral Order Number

25, establishingthe @26th Test Squadron(SamP~ing)and =signingit to
10

the 4925thTest Group.-Atomlc)., The squadronwas to be organizedon 1

11 12
April 1953. The order calledfor 24 officersand 121 airmen.

On 1 Apfil 1953, Ma$=&q~Wo McQu-, ~sistant Chief of the

MaterielDitision,&925thTest Group (Ato~c)S took On the tideddutY ~
.

squadroncommander. DuringApr31,Rayrand June1953,while the Center

engagedin supportof OperationU=@NO~OMS the gro~h Of tie 4926M

was sluu. Major McQuownworkedto se~re memfor the squadron~sstaff

(

(

r

and in preprtig a trainingprogramto be conductedfollowingthe test.

The ma$or plannedto pr~ize and mu the squadronbetweenJune and

September1953,while the smp~er ai~raft we~ ~dergo~g *fig m~ifi-
....

cations. Then, from October1953 to abmt JanuarYX@S the new s.qua~n
13

would undergoan intensivetrainingprogrm.

BY the middle of May19~3, therewere nine officers~th~jor

McchlownCcmlmandqlg.CaptainClaiborneF. Bickhamwas the Aircraft

MaintenanceOfficer. In the OperationsBranch,PilotTrainingProg-,

were CaptainMalcolmS. Bounds$CaptainQuentinC. ~lingson~ CaP~fi sad

Faktorcw,CaptainFYancisB. Mei*eS First LieutenantL@* W. ~ces

FirstLieutenantSam D. Mc@hees md FtistLieutenantJohnMC ~~.

266
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As OperationUPSHOT/Xl?OTHOIZcame to an end, the &926thtook on a

Pmnanent look. Major McQuownreturnedto his dutieswith the &92%h

Test Group (Atomic)=qLieutenantColonelJamesA. Watldns,chiefof Fli@t

Owrations Branch..o~the &925th,becamethe first permanentcomander.
-...

LieutenantColonelWatkinswas

WorldWkr ZY, having dE@royed
-.

missions. Major James T. Corn
.“.—

Mitchellwas munitionsofficer

ClaiborneF. Mckham servedaS

a leadingace of the Pacifictheaterduring

12 Ja~ese aircraftand flown135 combat

becameoperationsofficer,Major Finis

af the nuclearapplicationssection. Captain

aircraftmatitenanceofficer. So that in

15
the middleof June 1953, the squadronhad 17 officersasstgned.

The Test AircraftUnit (TAU)..— —

Beginningwith OperationCASTLE,conductedin the EniwetokProving

&ound in 195&, and for all subsequenttest operations,the 4926ti Test

Squadronprovidedorganizationalframeworkfor the Test AircraftUtit.

The unit came into being only in preparationfor and duringa testseries

to providecommandoperationalcontrolover all elementsin the o~rations

area. l%e-mganizaticnalstructurereflectedthe uniquemissionof the

&926thTest Squadron. In additionto executingthe normalfunctional

sectionsof the missionsquadron,which at the time of OperationCASTLE

had two differenttypesof missionaircraft,the 4926thmaintaineda

nuclearapplicationssectionwith a primaryfinctionto instrumentand
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prepareaircraftfor nuclear cloudsampling. This sectionalso removed

the cloudsamplesfrom the aircraftand preparedthem for shipnentto

appropriatelaboratoriesfor analyses. In addition,the NuclearApplica-

tionsSectionoperatedaircraftdecontadnationand personaldosimet~

facilities.The squadronoperatedindependentlyon temporaryduty for

extendedperiodsof time, to providethe personnelto fill out the Test

AircraftUnit, and furnishlimitedsupportto the austerelyreamedelements

participatingin nucleartest operations. Thesee~ended periodsof

temporaryduty made it imperativethat the squadronoperatedindependently

of any consolidatedbase function$particularlythat of maintenance.

Under the commandof ColonelA. WM during operation ~mGs the

4926thTestSquadron(Sampling)

with eightseprate operational

Elementconductednuclearcloud

B-57Baircraft. fiese aircraft

was fully operationaland workedclosely

elements. The SamplingDecontamination

samplingoperationswith ten F-8bG and six

met the samplingrequirementsof nuclear

cloudswhich consistedof five samplesper detonationrangingin altitudes

up to 55s000feet. They procuredsamplesthroughuse of exposedfilter

papersduringflight throughthe nuclearcloudsor in gas bottlesfilled

under similarccmditions. Its membersremovedbottlesor filterpapers

throughspecifictechniquesand storedand shippedthesesamplesto the
-——

AtomicEnergyCommissionin the States. It also functionedas an atinis-

trativegrcupheadquartersfor the Test AircraftUnit.

The IndirectEomb Damge AssessmentElement,a detachmentof the 301st

BombardmentWing, StrategicAir Command,%rksdale Air Force ~se? Louisiana~

(’

.
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evaluatedcurrentoperationalprocedures,techniques,and equipmentused

in accomplishingthe data phaseof indirectbomb damsgeassessmentof

nuclearweapons. To accomplishthis mission,3 B-47 aircraft,3 com~t

crews,and 36 suppotipersonnelparticipatedh R~!IWXNG.Each aircraft

had camerasto photogra~

determineyield,and with

and range.

bomb lmrstand fireball,with instrumentsto

equipmentto determinepreciseaircraftspeed

The Wright Air DevelopmentCenterWeaponsEffect Elementused

aircraftin pursuingits mission: a B-h7E,an RE-52B,a B-66B,a

seven

B-57B,

an F-1OIA,and two F-8hF. One of the two F-8~ aircraftwas a capabilities-

aircraft;the otherwas a sideloadseffectaircraft.

The EarlyPenetrationElementutilizedpilotsand B-57B aircraftfrom

the 34SthBombardmentGroupand the ~05th BombardmentGroup,LangleyAh

ForceBake, Virginia,and from the L61st BombardmentGroup,Blythktille.

Air Force Base,Arkansas. These groupsbelongedto the TacticalAh

Ccmmwmf. Their misslbnwas the securingof informationby early penetration

of nuclearclouds at high altitudes.

The Navy EffectsElementused an A3C and a P2V aircraftfurnishedby

the NavalAir SpecialWeaponsFacility,KirtlandAir Force Base,and

basicallycmcerned itselfwith the determinationof responseof afroraft-—

structuresto thermonuclearexplosions.

The IonosphericElement,a detachmentfrom the Air ForceCambridge

ResearchCenter,consistedof 21 personneland a speciallyinstnmented

JC-97aircraft. The planehad the only airborneionos~eric recorderin
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existenceat that the. The unit was designedto probeand determine

limits,character,and ma~itude of ionospheric

nucleardetonations.

The Drop and CanisterElement,providedby

of the L92~thTest Group (Atomic),consistedof

changes,resultingfrom

the &928thTest Squadron

two B-52 and one B-36

.

- aircraftfor drop. The B-52 aircraft,for example,were concernedwith

dropptigthe OHEROKEEdevice,one B-52maintafiedfor use as a back-p

aircraft. The E-36,after droppingthe c=iste= duringthe CHERO~ tests

was used to drop the OSAGE weapon.

The eighthgroup of the Test AircraftUnit was the AFOAT-1Element, -

manned,trained,and equippedw the Officeof the Assistantfor Atomic

Energy,utilizingaircraftof the Samplingand DecontaminationElement.

Tn general,the

historiesof each of

the dailyactivities

activitiesof the 4926thwere recordedwithinthe (’

the major nucleartestsincludedin thiswork. However,

of the squadron,its minor accomplishments,pemom-
.

alities,and problemsrevealed

from Air Force organizations.

a storywhichwas all too oftenmissing

The storyof the 4926thwas cne of cohesim,

cooperation,enthusiasm,and leadership,of prideof accomplishment,

of all memkersworldngtogetherwith a commongoal. Provingthat the age-

old principlesof leadershipstillwork were the records which contained--—

%o AWOIS,RWO CourtsMartial,fl‘lNoArticlel~s,h or otherincidents

associatedwith the recordsof all too many Air Force units. Such con-

ttiuityof comnandresponsibilitywas much more difficultto achievewith

the,squadronfor the simplereasonthat immediatelyany memberabsorbed
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his limit of radiation,or expendedhis quota of tempora~ duty,he

16
transferred.

‘l’hedifficultiesof maintaininga sufficientfome of samplingpilots,

radiactechnicians,aircraftmaintenancespecialists,and othersassociated

with samplingwere

a force plannedto

period,the 4926th

shots extendingover a

‘As a result,all

radiationdosage. The

well exemplifiedduringOperationHARDTACK. Staffedwith

be adequatefor 2~ shots,to take placewithina 90-day

Test Squadron(Sampling)found itselfsaddledwith 3h

much longerperiod.

samplingelementperscmnelstandto acczueadditional

sourcesof thisdosage will be the extra sampling -

missionsflown (for

aircraftand sample

be a certainamount

the aircrews)and the extrahandlingof radioactive

collectionequipment(forgroundcrews). Theremay also

of radiationfrom fallout. This can easilyamountto lr

or more if the first threemonthsof the operaticncan be Used as a Wide$w

recordedthe Ilnal Report. ‘c . . Thereare many pe=onnel in the

samplingelementthat are rapidlyapproachtigtheirMPE (Mzcimum Permissible

Exposure)and will almostcertainlyexceedit durtigthe remainderof the

opration unless specificmeasuresare taken. In all of the cases where

the MT’l?has been exceeded,the causecan be attributedto one of several

unforseenfactors. These factorsare: many eventsonly one day apart,
-——

a moderateincreasein the particulatesamplingrequirements,a very large

increasein the gaseoussamplingrequirementsa shofiageof s~pling

equipment,especiallygaseoussampling,and a shortageof personnel

to handle the samplingequipment.n
17
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The reportthen provideda detaileddiscussionof the proble~$

what actionhad been takento preventoverdosa~e,a list of recommendations

for actionto be taken by higherechelons. From the largenumberof

documents,staff studies,and plansconcernedwith fhturetests,all of

which referredto the need for an economyaccruingfrom a permanent

sampltigunit, it was evidentthat attemptsto disbandthe b926thcropped

up fairlyre~larly. Almost immediatelyafter the unit was fullynamed,
18

such a documentappearedtut was neveruseda

The squadronwas oftencalled‘taTDY outfit.” Earlyrealizingthat the

major portionof their operationswould be elsewherethan at honw base

(Kirtland), unit leadersevolveda ‘two-baseconceptwfor the unit. Under

this mode of operation,all periodicinspectionsand controlledmajor

maintenancewas done at Kirtland. To accomplishthosemaintenance

requirements,one officer

duringOperationPLUMBBOB

with the forwardelement.

and,40 airmenwere usuallyretainedthere,with$

as an example,26 officersand 130 airmenon duty

DuringPLUMBBOB,the squadronflew a totalof

1821 sorties,mati’tainedan Min-commissionrate~ of 88 per cent and an

Waircraftout of commissionfor parts”rate of less than one per cent.

While operatingunder the two-baseconcept,the squadronwon the Air Force

SpecialWeaponsCenter quarterlyflyingsafetyaward and was runnerup for
--— 19

the secondquarteraward.
.

ln additionto their primaryduties,squadronpersonnelhad the

additionaljob of trainingNationalGuard pilotsand airmenfor sampling

oprations. Indoctrinationand trainingwere also givsnRoyalCanadian

Air Forcecrews,StrategicAir Jommandcrews, and &therAir Force pilots
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in samplingtechniques. Squadronmembersgavetrainingin personnel

dosimetn and precautionarymeasuresto tiditiduals”ofthe 4935thAir

Base Squadronand the Test AircraftUnit.

Among the specialachievementsalreadycited,the squadronreceived

an accoladefor its efficientconductin supportof ProjectROVER. ‘Air

sampleswere successfullycollectedon ExperimentalplanNo. 16,= Mr. Paul

R. Guthalsof the Los AlamosScientificbboratory =ote$ “of ~~ at the

NevadaTest Site recently. ‘lhiswas largelya resultof the closecordial

workingrelationshipwhich prevailedbetweenthe ProjectOfficerand the

scientificpeopleassociatedwith the program. Another“impcrtantfactor

whichled to the very satisfacto~ accomplishmentof the missionwas the

20
~cando$ attitudeof all th”emembrs of the h926thTest Squadron.”

The test squadronsupportedthe UnitedStatesWeatherBureau!sefforts,

in 1960, to determinethe mech=ism by fiich ah iS exch~ged betweenthe

stratos~ere and the tropos@ere. Using radioactivedebrisas the tracer

material,the squadroncollectedparticulatesamplesat altitudesand areas

specifiedby the WeatherBureau. ‘lWithoutthe helpfcland enthusiastic’

spiritdisplayedby these organizationsand the efficientand workmanlike

performanceof theirmissions,the samplingprogramcouldnot have been

accomplished,~officialsof the Weather

of the mission<l

Early in its history,the squadron

Bureaucommentedat the conclusion

was authorizeddirectcommunication

22
with officialsof the Los Alamos ScientificLaboratory.

relationship,membersof both groupsdevelopedfeelingsof

and cooperation.”A recentsquadronhistoryreported:23
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Some seventeenof the officerpersonnelmade a field

trip to the Los AlamosScientificLaboratoryand received
a tour of the facilities,as well as a comprehensive
briefingon the projectsand the futuresamplingrequirements
of the Laboratory. We followeda qriad of step In processing
the informationderivedfrom the samplescollectedby the b926th
Test Squadron(Sampling). To a man, those in attendancefelt
that the trip was extremelyinterestingand worthwhilein that
we had neverknown justwhat valueour effortswere to the
overallprogram.

The RadiationSafety Officer,LieutenantD. R. Shields,
was sent TDY to the Los AlamosScientificLaboratoryto
determinethe effectof the ne@ron field on personnel
exposedin samplingProject~ A PRIME. Neutron =diation
is a phenomenontiioh occursonlyat the ttie of the detonation
(sic)of fissionablematerialand only shortlythereafter.
Consequently,samplingaircraftand crewswere not preciously
exposedto it. In the KIWI tests;however,detonation(Se)
is takingplacewithinthe reactor continuouslyand neutron
radiationis continuallyproduced,and the aircr~t and-crews
are requiredto fly in neutronfield. New measuringequip-
ment and proceduresare beingdetisedto reducethe hazard
enccxmteredduringthe last test. In concjunetionwith this,
appointmentswere made for thosepersonnelparticipatingin
KIWIA ‘Il+REEto go throughthe HumanBody Counterat Los
Alamos priorto and after the projectedtests. All aircraft
were givena completeradioactivitycheck on 19 September
(1960)and all tiadingswem
levels.

Deploymentto accomplishits

becameroutinewith the squadron,

Sale, Australia,was accomplished

belowthe minimumradioactive

samplingmissionsfor ProjectMUSICMAN

and althoughthe firstmissionto East

promptlyand efficiently,subsequent

deploymentsshowedimprovement. Preparationnecessaryfor such a deployment

included: The five B-57Bairmaft for the Australiandeployment,one of
-——

which was to be a spre, modifiedfor cne UHF, on VHF and the new Single

Side ~nd HP (communications)equipment. The aircraftwere outfittedwith

tip fueltanks and were test flownat least twice. After each flight,

personneladjustedand recheckedall

band equipnent. Modificationof the

the equipmentand the singleside

antema loadingconfigurationof

.

.

[
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the singleside band set

2&
orderfor the trip.

Every item possible

was necessary. All were h perfectoperating

was preplanned-andSUpplYprepackagedin

aluminumfl~way kits,made listsof the locationof all items$and

markedall the kits. Each of the two c-124aircraftwas loadedwith the

kits accordingto the accessibilityrequirementsenroute. fiSY accessto

25
toolsand equipnentfrom the kits facilitatedenroutemaintenance.

On 17 October196o,the two c-124Oloknaster aircraftleft Kirtland

with S- 47,OOO poundsof cargo~33 efiistedand 3 officerpersonnel.

The followingday, five B-57Bai~r~t de@edS one of W~Ch as SPre -

went only as far as

deployingB-57B and

later,havingflown

Tmtis Air ForceBase,

the two C-12haircraft

more than 8,OOOmiles.

California. ‘l’hefour

arrivedIn Australiasix dam

The total enroutefli~t tti

for the B-57 aircraftwas 23 hours and h~ mutes.
26

The longestoverwaterleg, that from T=~s toHic~ Air Fo~e Base$

Hawaii,a distanceof 2,13~nauticalmiles,w- flo= with a 30-knot

headwindcomponent,in ~ hoursand 30 minutes. It was flownwithout

havingto jettisonthe wing tip fuel tanks,as was originallyplanned

with considerablesavingfor Air Force.

for,

All the overwaterlegs of the deploymentflew in coordinationwith--—

the StrategicAir CommandU-2 aircraftdeplofig under CROW FLIGHTVI,

thus affordingthe B-$7 aircraftthe searchand rescuecoveragegiventhe

StrategicAir Command. mO c-54 aircraftwere in orbiton all the legs

exceptfrom Hickam to CantonIsland,where only one rescueaircraft
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deployed. ~ical of the coordinationrequiredon an operationof this

ma~itude and participatedin @ the varietyof aircraftand missions

thereof,was the Tratisto Hickm Ieg of the deplopent. The four %57

aircraftand one SC-~ aircraftwere prepositionedat TravisAir Force

kse, on 18 october196o. The problemwas to coordinate

U-Z aircraftover an orbit pointof the SC-54 on the Los

Honolulutrackand allowtime for the rescueaircraftto

the passageof

Angelesto

move from the

Travisto Honolulutrackby the time the B-57 aircraftpassed. This was

the

accomplishedas the SC-fl departedTravisapproximatelyone-halfhour before

the firstU-2 left its homestationat LaughlinAir ForceBase,Texas. The -

four B-57 aircraftdepartedTravisin formationone-halfhour beforethe

ftistU-2,passedover the Long Beachveryhigh frequencyomnidirectional

range. me SC-% was in orbiton the hS Angelesto Honolulutrackwhen

all threeu-2 aircraftpassedovefiead,thenwhen the last U-2 W= 250
.

miles along the track towardOceanStationNovembersthe Se-a movedUP

to the vicinityof the Travisto Honolulutrackfor passageof the B-57

aircraft. The coordinationWaS perfect,and valuablenavigational

assistancewas obtainedfrom the rescueaircraft. All the deplo@ng

aircraftthen passedoverthe OceanStationVesselNovemberand a second

SC-n midwaybetweenthe vessel
-——

the aircraftand the vesselwas

incident~7

and Honolulu.

good,and the

Radiocontactbetweenall

B-57 flightwas made without

From the time of its organizationuntilthe 4?26thTestSquadron

(Sampling)transferredfrom its membershipwith the Air ForceSpecial

,

.

WeaponsCenter,it engagedin samplingoperationsfor the following
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28
nuclear,dust, and weather samplingmissions:

Date Operation

1953.Apr-July uPsHcYT/KNuTHoLE

1953Sep~t

1954 Febdune

1955 Jan~ay

1956Apr-Aug

1957Apr~ct

1957 May-Sep

1958Maract

1958

1959

1959

TIGER CAT

CASTLE

TEAPar

REDWIm

PIL1’MBBOB

CREWCUT

HARDTAOK

HONE3TJOHN

PROJECTROVER

60 ESC0

Location

Ne=da TestSltm

~iwetok

NevadaTestSite

Eniwetok

Nevada TestSite

CentralAmerica .

Phase1, Eniwetok
Phase IT, Nenda

NevadaTest Site

KirtlandAFB
(SpecialFuzePro$ect)

1959-60JurM PROJECTJAUJAR PointMugu, Calif.

1960Jan-Mar SUNDAYPUNOH1 KirtlandAFB

1960 Jan-Mar GOLF EALL Australia

1960 Apr4une SUNDAYPUNCH KirtlandAFB

1960 June-July KIW APRIME NevadaTest Site
--—

1960 AprAune MUSICMAN I South America

In July 19S6, duringthe short periodwhen ColonelFred H. Newman

was commanderof the 492~thTest Group (Atomic),he recommendedthe

4926thfor the Ur ForceOutstandingUnit Award. He outlinedthe squadron’s

AfWL/HO
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historyand pointedout that the organizationhad workedunder extremely

adverseconditions

of temporaryduty,

1 April 1953,when

which involvedmass squadronmovements,long periods

and hazardousworkingand flyingconditions. l?etween

it was organized,and 1 June 1955,the squadronflew

6,238 hourswith only two accidents,bothnonpiloterrors. It had no

groundsafetyaccidentson or aff duty,and no absenceswithoutleave

or courtmartial.Thesefacts;the Colonelindicated,reflectedthe high
29

morale and disciplineexistingwithinthe 4926thTest Squadron(Sampltig).

The Secretaryof the Air Force,DonaldA. Quarles,directedthat the

awardbe made, and on 23 October1956,the Departmentof the Air Force

issuedthe requiredgeneralorder. Whileoperatingunder adverseworldng

conditionsand fifinghazardousmissions,the squadroncollectedupper air

gase~s and particulatesamplesfromnuclearand thermonucleardetonations

the order

exceeding

Thomass.

presented

stated,and had ‘. . . compiledan enviablerecord,meetingand

every requirennt.,30 on 16 November1956, Lieutenant@neral

Power,Commanderof Air Researchand DevelopmentCo~d,

the citationby attachingthe streamer,designatedthe Air Force

OutstandingUnit Award,

the squadrons honor.31

——

to the squadrons colors,followinga paradein
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RecentSpecialAssignments

In additionto performingsuch specializedmissionsas had become

routinewith nucleardetonations,it,be.ca~ea primaryand continuing : ‘
.

missionof the samplingaircraftand crews to conductdaflysurveill~ce

along the peripheryof the Asiaticmainland; a weeklyscheduleof gaseous

and particulatesamplesfrom four separatelatitudinalareasof the earthf

and readinessfor immediatedeploymentof a forcecapabilityto any ;

accessibleregionof the globefor intenstiiedmaximumcollectionof nuclear
32

samplesor debrisconnectedwith foreignnucleardetonations~ Plans for

the world-widesamplingprogramwere drawnUp jointlyby representatives -

from the Air Force TechnicalApplicationsCenter,StrategicAir Comand$

Air Researchand DevelopmentCommand,Alaskn Air Command,the Pacific

Anea Command,Air Materiel Command,MilitaryAir TransportService,and

the Air WeatherService. Authorityfor the Ad Hoc Committeedirected:

Redew problemareas and make recommendationsto the Air Staffon the best

ways and means to implementan expandedprogramin responseto new and

33expandedrequirementsfrom Air ForceTechnicalApplicationsCenter.

Resourcesavailablefor implementingthe expandedprogramconsisted

of eightRB-57Band two B-57C aircraftfrom the Air ForceSpecial!$eapons

Center; six RB-57Aaircraftassignedto PacificArea commandsAir ~o~e;-—-

four B-57 aircraftof the AlaskanAir Sommand;and eighteenWB-SO aircraft

assignedto the Air WeatherSertice. Altogether174 officers,76o airmen

34
and 9 civilianspecialistswere availablefor accomplishmentof the program.
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The daily surveillancemissionrequiredcoveragefrom 15 degrees

northlatitude(Philippines)to 55 degreesnorthlatitude(tipOf the

Aleutians)at the 700-milllbarand eitherthe @O or 500-mfllibarlevels.

Samplersdirectedtwo round-robinmissionseach day from Yokota,Japan,

one northeastand one southwest,outbqmd at one altitudeand inboundcn

the alternatealtitude. The purposeof the flightswas to collectdaily

particulatesamplesemnating from the Asiaticmainlandin orderto detect
35

possiblenucleareventsnot otherwisepickedup @ the earlywarning system.

The b926thTest Squadronalso collectedgaseousand particulatesamples

from each of the four separatelatitudinalareas:north‘ofEielsonAir “

ForceBase,Alaska; south of Yokota,Japan; north of Lau@in Air Force

Base,Texas; south of AndersenAir Force mse$ m-; and from -t sa~et

Aust-lia. Sampleswere collectedeach 15 dam at ah four locaticns. On

each alternatel~~ay schedule, a modifiedprofilesamplingwas made.

Duringeach May and Novemker,the samplingprogramincreasedso as to

obtainprofilesampleseach week (fivemissionseach month in lieu of the
.

routinetwo missionsper monthfor the otherten months).

Assumptionswhich guidedthe enlargedsapling programincluded,

(a) A total of 35 foreignnucleartestswould b conductedannually.

(b) Teats would be conductedat a rate

in one seven-dayperiod.

(c) Tests would be conductedin series

each series.

(d) The maximumsortierequirementfor

estimatedto be -twotropos@eric flightsand

281
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per

for

and

day for a periodof ten da~ after each event.
36

StrategtcAir Command,althoughexplainingthat ifiufficienttime

finaldeterminationhad been given,tentativelyagreedto support

maintaintwo U-2 aircraftat each operatinglocationon a temporary

duty basisas tacticalaircraftrequiredreturningto zoneof interior

basesfor i+pection and ~epair~s ~ecessary(IRAN)programs. Ground

handlingsupportequipnentwas permanentlyassignedto operattiglocaticm

and a limit of temporaryduty for personnelwas 90 days out of each 15

months. The StrategicAir Commandagreedto procurefour additionalP-2

platfomnsneededfor missionwork,and four additional‘lClark.n The

engine overhaulprogramwas enlargedto providetwo kmildupenginesat

each locatim and the proposedmanningdocumentswere approvedand filled;

replacementprsonnel would not be belowthe three-levelqualified. At

least one temporaryoperatinglocationother than one of the permanent

operatinglocationswas deployedeach year for a periodof approximately

30 days. Qualitycontrol

to insurecompliancewith

But beforeStrategic

teams visitedeach operatingsite periodically

approvedmaintenanceprocedures.

Air Commandcouldfulfillthe requested

obligations,it requiredthe following: IncreasedassignmentofU-2

aircraftto 4080thStrategicReconnaissanceWing to total of 28; increased---

manningby 2L0 personnelslots,with inputof criticalcareercategories

to beginimmediately; and an increase in authorizationand availability

of four P-2 platforms,fourGlarks,and four mobilevehicles.

StrategicAir Comnandinsistedon retaining

282
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airoraftfuznlshedfor the ticreasedTechnicalApplicationsCenter

mission.37 TechnicalApplicationsCenterofficials”detaileda new ‘Single

38
Manager~concept. Under this plan:

(a) Air WeatherServicemissiondirectiveswere to be amendedto

includefunctionalrespo~ibilityfor weatherreconnaissance~air s~Pl~g~

and daily surveillance.

(b) Air WeatherSetice wouldbe responsiveto weatherreconnaissance

requirementsof appropriateAir Force and defenseagencies.

(c) Air WeatherSetice wouldbe responsiveto the sampllngrequi~-

ments of TechnicalApplicationsCenter,the AtomicEner@ Commission,the

nationalspace agencyand such othergovenummtal agenciesas might be

involvedin approvedgovernmentsamplingprograms.

(d) When possibleAir WeatherSetice would

weatheror dual utilizationrequirementsof other

agenciesprotidingno conflictwith basicmission

involved.

(e) Air WeatherServicewould be the single

progrmg and managementof all aerialsampling

be responsim to other

Departmentof Defense

responsibilitywas

pointof contactfor the

requirements.

(f) ml aircraft,manpowerand specializedequipnentassociated

with the worl&wide air sampllngand weatherreconnaissancefunctions

would be assignedto and controlledw Air WeatherSeAce} tith tie

followingexceptions: u.2 aircraft,mnpower, and specializedU-2

equipnentremainedassignedto StrategicAir Commmd.

However,when requiredti the air samplingfunctionalmission,these

283
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StrategicAir Command resourceswe= to be responsiveto controlAir

WeatherServicemissionrequirementsfor air sampling. The intentof

this arrangementwas to presem the StrategicAir ~ommandownershipand

controlof the U-2 aircraftbut also providingfor the integrationand

effectiveutilizationof this indispensableaircraftin the world-wide

samplingfunctions.

.

Reorganizationplansproceededunder the “SingleManager~concept

with an alternatereorganizationpossibleshouldthe b926thTestSquadron

(Sampling)be requiredto remainat Kirtland.
39

Other than thosemissions

directedby the TechnicalApplicationsCenter,the air samplingforcewas

to maintaincapabilitiesto serve the AtomicEnergyCommission,the bs

AlamosScientificLaboratory,and otherappropriateagencies. By Air Fox=e

directives,

on testing,

rentlye

.

that capabilityhad to be retainednotwithstandinga moratorium (

or the internationalban on nucleartestingprojectedconcur-

Plansestimatedthat 1,000flyinghours could be made availableto the

increasedTechnicalApplicationsCentermissionwithouthtideringother

operations.

30 per cent

tentatively

AlaskanAir Commandclaimedthat requirementsconsumedonly

of the capabilityof the B-57 aircraftrequestedso it was

40
agreedthat comnandwould retaincontrolof thoseaircraft.

---

Alternateplansfor accomplishmentof the increased

submitted. The first proposalforl?iscalYear 1962-1963

b
and costsas follows:

(a) Aircraft,flfig hours and operatingcosts:

missionwere

had resources
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Aircraft

20 B-57

~ C-130

12 WB-50

XJ.11

Annual
FlyingHours

8,374
(7,320)

6,325
(6,131)

10,49b

Pol-Maint
Cost/Hour

$345.38

281.42

385.37

Total

Direct
OperatingCost

$2,892.212

1,779.%2

4,044.073

$-
Hoursshownin parenthesiswere totalhours requiredto performstated

mission; however,the conceptof four samplingunitswith identical

capabilitiesrequiredadditionalhours to be programmedat Yokotaand

Own, increasingthe B-57 and C-130totalsas shown.

accordancewith the M ForceTechnicalApplications

(b) Modificatim of-aircraft:

Aircraft tiof Modification

B-57 Tnstallatlm of doppler
navi~tion equipmentin
6 aticraft(3~aska,3-
Ouam)@$3L,6CXleach plus
2 kenchmockup @$27,~
each

This conceptwas in

Centerdesires.

cost

$261,600

C-130 Rototype sampling
modificationof one aircr~
@ $100,000plus folluuon
modificationsof four aircraft

Mo,ocn

—- 6-$75,000each
Total .,,“~

(c) Manpowerrequiredto supportthis proposal,showingnet change

h presentreamingfor the Air WeatherService:
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Officers-

Required 189
Net Chan@ +105

Mobilitywas an essentialelementof this

associatedwith forei~ nucleareventsmade it

Airmen Citilians

733 10
+358

plan. The variables

possibleto anticipate

the geographicalsite for each detonation. ‘lhus,a built-inca~bility

to react on minimumnoticewas.criticalto successfulreconnaissanceof

forei~ nuclearactivity. No otheraircrafth the currentAir Force

inventorywas more ideallysuitedto this particularmissionthan the

C-130. Moreover,as a MSiC pafi of the Pr~uction samPlinioperations

the C-130was duallyused as a lS,000-footsamplerplus back~p for

25,000feet and for limitedDUCKHJTT/RESCUEpurposes..

Specificflyinghours for full mobility-rescuecapbility were not

includedh flyinghour computations;however~it contemplatedthat hours

programmedfor productionsamplingwere awilable to supportmobility

requirementsif productionsamplingwas temporarilysuspendeddue to

foreignevent covera~. Time phasingfor implementation

follows:

(a) Latitudes30°-35° N.

was to be as

(1)

(2)

(3)

Start B-57operationsfrom YokotaAB, Jap in July 1961.

Start U-2 o~rations from LaughlinAFB, Te=e, in JUIY
1961simultaneouslywith B-57 flightsfromJapan.

Phase in C-130 operationsat YokotaAB as soon as
aircraftcompletemodificationestimatedto be
September1961 allowingsix monthslead tti.
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(b) Latitudes10°- 15° N.

(

(1) Start B-57 and U-2 operationsfromAndersenAFB, Cum
in JUIY 1961.

(2) Phase in C-130 operationsat AndersenAPB as soon as
aircraftcompletemodifications,estimatedto be
September1961.

(c) Latitudes70° -7YN.

(1) Start B-57 and U-2 operationsfrom EielsonAFB,
Alaskain September1961, or soonerif facilities
can be made available.

(2) Phasein C-130 operationsat EielsonAFB as soon as
aircraftcompletesmodification,est~ted to be
@tober 1961.

(d) Latitudes40°- 4fi S.

(1) Start ccmpleteoperationsfrom AustraliaIn FY 2/62,
assumingdiplomaticarrangementshave
~ n 1/62.

(e) Mobilityforce.

(1) B-57 and WB-~0 aircraftwill be ready
~, Californiain July 196I..

been completed

at MoClellan

(2) C-130till be phasedin as soon as aircraftcompletes
modtiication,estimatedto be October1961. . . . . .

42
The conclusionsreachedby the AD Hoc Committeein February1961were:

(a) Immediately- ContinueWB-50 surveillanceoperatims from
Japan and maintainWB-SOmobilityforceat McCle~~ APB.

(b) July1961- Start B-57 operationsfrom Japanand Cum;
establishB-57mobilityca~bility at McClellanAFB.

(c) September1961- Start B-57 o~rations from Akska and
phase in C-130 operationsat Japan and Ouam.

(d) October1961- Phase in C-130 operationsin Alaskaand
establishC-130 capabilityat McClellanAFB.

(e) November1961 ~ Start =57 and C-130 operationsfrom
Australia.

287 SWEH-2-003h

@L .,.Afwuo



XIII
—

, . ...

(f) Convertto W1-L7/WC-130operationsas soon as aircraft
can be made available.

‘1’’huswas set in motionthe sequenceo; eventswhich led up to the

operationsknownas MUSIC MAN and CROW FLIGHTas well as the air sampling

operationstiichmade it possibleto detectforeignnuclearblasts;to

determinethe yield of thoseblasts,the efficiencyof the devicetested,

43
and even the mechanicaland physicalmeansused to causethe detonation.

wing the summerand earlyautumn~1960,tests of two nuclear

poweredreactors

conductedby the

Despitemuch and

under ProjectROVER,KIWIA-PRIMEand KIWT IIT were..

AtanicEnergyCommission-LosAlamosScientificLaboratov.

repeateddelays,when the reactorsfinallyoperated,the

B-57 crews of the 4926thaccomplishedsamplingmissionswith no operational

difficulties.
44

For the samplingof KIWIA-PRIME,a trail formation,race-track

patternsamplingtechniquewas used. Followingthe firingof the first

jet-assistedtakeoff,the airbcme controlaircraftorbitingin the area

adjacentto the reactortest cell informedthe four sampleraircraftto

commencethe samplingopration as soon as the exhaustcloud reacheda

minimumsafe altitude. Thiswas detemdned to be approximately6,OOO
---

feet mean sea level,or 2,000over the reactor. l“hejet+ssistedtakeoff

fired in banksof five at one minuteintervalsfor a periodof nine minutes.

Wring this time, the expelledhydro~n was i~ited by the acetyleneflare

as it left the nozzle of the reactorand forcedthe exhaustand smoke

(
.

.

(
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aloft to an altitudeof approxfitely 3JO00feet above the reactor.

The wind being relativelyca~~ the smoke cloudhoveredover the reactor

for a shorttime, then startedto drift off in a northeasterlydirection.

The jet smokewas the onlymeansused to identifythe exhauitcloud and

debris. During Wmsa by the sampleraircraft,the pilotsrelayedthe

radiationlevel and dosagereadtigsfrom cockpitinstxmmentsto We

airbornecontrolaircraft. Thesewere notedand monitoredby the scientific

controllerriding in the rear cockpitof the controlaircraft. Upon

dissipationof the identflfingcloud,the s~plers cont~ued to t=ck the

exhaustdebrisby c~kpit instrumentationuntil they couldcollectno

furthersamples. After approximatelyfive minutesat high power,the fuel

modulesin the reactorstatiedto deteriorateand expellarge piecesof

carbonfrom the nozzle. The pieceswere propelledapproximately300 feet

titothe air and then fell to the groundaroundthe reactor. ~e~ W= no

contactof these pieceswith the sampIerai’=rafte

It was decidedon a’follow-upmeettigwith the ~ test director

that thesefuel elementshad an extremelyhigh radiationcount. In the

eventone of these elementswas ingestedby a fet engineor adheredto

the airframe,exceptfhselagecockpitarea, the aircraftwouldhave to k

abandoned ~ the aircrewwithinfive minutesor sufferundulyhigh—-

radiationdosage. Preventivemeasureswere followedto precludecontact

h5
with these or similarexpelledparts~.ofthe reactor.

DuringHWI IZ1, samplingprocedures*= s~lar~ excePtthat @lOti

flew at not less than 750 feet above the reactorand 750 feet to one side
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to avoidany possiblecontactwith the solid debris. The SpecialWeapons

Centerapproveda spare B-57 for use as a neutronfieldsampler,at no

chargeto the AtomicEner~ Commission.

Neutronradiationdosageswere unrecordedbecauseof the instantaneous

natureof such emanations. That sourceof radiationhad been discovered,

by analysisof the standardbeta-gammafilm badgeand the neutronfield

did not existduring the criticaloperationof the reactor. ~rther, there

were no standafisnor basis of comparisonto establishdosagelimitations

for the exposedaircrews. l!AI1criteriaand standardsestablishedby Los

AlamosScientifichboratory were met or exceeded,wthe notationh the

46
projectofficer~smanagementreportcommented.

(
.

SUNDAYPUNCH—— .

The L926thTest Squadron (Sampling)conductedsamplingsurveillance (

in supportof the TechnicalApplicationsCenter

code name of SUNDAYPUNCH, a p’t of the larger

operationhad six missions~each confictedwith

enlargedmissionunder the

ProjectCREWCUT. The

three B-57 samplers. Eoth

the h926thand the b080thSt=tegic ReconnaissanceWing suppliedaircraft

and crews. Conductedin close cooperationwith the TechnicalApplications

CenterWesternField Officejeach of the samplingsquadronsaccomplished

half of the s~pl~g missions.

Sampleswere taken at altitudesof 1~,000feet, 25,000feet~ and

h0,000feet and at three levelsabow 40,000 feet; the h080thStrategic

Recomaissance conductedsamplingat the higherlevelsbecauseit had the

B-57Dairoraft. Sampleswere made at approximately35 degreesnorth

A#u!ul
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latitudeand 10~ degreeswest latitude. The test squadronprovidedone

47
spareaircraft.

The two samplingunits conductedfollow-upof SUNDAYPUNCH

earlysumer, 1960 (10May through15 June). Samplescollected

during

during

thosetwo phasesconsistedof gaseoussamplescompressedto 6,000-pounds-

~r-square-inch pressure,with a minimumacceptablepressureof S,OOO-
48

pounds-per-square-inchpressure. SUNDAYPUNCHHI and IV followedin the

fall of 196o and springof 1961.
&9

MUSIC M4N——

of

of

The MUSICMAN seriesof samplingoperationswere the world-widephases

detectingsamplingactivities,the StrategicAir Commandcounterparts

50 The missionof the L926thTest Squadron+ich were dubbedCRCWFLYGHT.

(Sampling)was essentiallythe same for all series:

(1) OrganizedFli@t C, 4926thTest Squadron(Sampling).This flight

consistedof aircraftand personnelrequiredto performthe mission. flight

C disestablishedon completionof this mission.

(2) Fhmished fourNB-57B aircraftto performrequiredsampling

missions. All aircraftwere programmedso that they deplo~d, flew the

necessarymissions, and redeployedwithoutrequiringa periodicinspectim.
-—-

(3) Wsponsible

Foreignclearancewas

ClearanceGuide.

(h) Responsible

for deplo@ng and redeplqrbg missim aircraft.

obtainedin accordancewith AFR 60-8 and the Foreign

for organizationalmaintenanceof deplo~d aircraft,

and such furthermaintenanceas was withintheir capability.
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(~) Responsiblefor administrationof deployedpersomel. Each mater
(

.
participatingin the samplingserieswas cautionedif questionedas to his

destinationor

carryingout a

compositionof

debrisand the

Deploymentwas

MUSIC MAN

where he had been IIIam assignedto one of the USAF units

specialworld-wideoperationto check on weatherand the

the atmosphereto determinethe reservoirof radioactive

rate of fal.lout.~

to East Sale Air Base,Australia.

IIT was a repetitionof

samplingmissionsand was also enacted

GOLF EAZL——

previousweather-radioactivedebris

at East Sale Air Base,Australia.

r

me Air Force placeda high priorityrequirementon the 4950thTest

Group (Nuclear)for particulateand gaseousatmosphericsamplingin the

North Africanarea for a 15-dayperiodoccuringsometimebetween1 February (“

and 1 March 1960. This coincidedwith Frenchexperimentsbeing conducted ,

in the Sahara. The &926thdeployedfourJB-5713samplersto WheelusAir

51
E!ase,lllbya,and collectedboth particulateand gas (compressed)samples.

SquadronTransferred

Early in 1961, stepswere

the test squadronfrom the Air

~ Militaw Air Transpt Service

institutedwhichwithina year transferred

Force~~cial ?feaponsCenterto the Military

Air TransportSe~ce. &cause of the demandfor the serviceof the squadron

by the Air WeatherSefice, by the DefenseAtomicSupportAgency$and tie

AtomicEnergyCommission,and by Air ForceTechnicalApplicationsCenter
52

planswere formulatedto transferthe squadronas earlyas January1961.

Negotiationsfor the transfercontinuedthrou@out ,theearlymonths of 1961



(
— Ian

and officialsof both partiesset a targetdate of 1 August1961 for the

transfer. The transferand redesi~ation of the 4926thTest Squadron

(Sampling)was affectedon 16 August1961.
53

The new designationfor the

unit was 1211thTest Squadron(Samplfig)~(MA~).
54

The finalhistoryof’the4926thTest Squadrontold of this transition:

The missionof the 1211thTest Squadron(Sampling)remainedtwo-fold

and unchanged: (1) to proyidea flighttest organizationwhichwas manned,

trained,and equippedto collectsamplesof the atmospherein areas of

radioactivityresultingfrom groundor air detonationof nucleardetices;

and, (2) to investigateand col~ct Partimlate air samPle~at ‘Fectiied

altitudesand =-s. This includedinvesti~tion of the exchangeof air

betweenthe stratosphereand the tropospherein the ~cinity of the jet

stream* Because of the moratoriumon atomicand nucleartest~rigmost of

the missionassignmentswere relatedto UnitedStatesWeatherBureauprograms.

~r Force officialsconcludedthat missionnaturewas more relatedto the

dutiesand responsibilitiesof the Air WeatherServicethan those of Air

ForceSystemscomman~ S&f membe= from headq~rte=~ 9thWeather

Reconnaissance~oup~ WClellan Air Force~se~ and Air ~ath@r Sefices

Scott Air Force Base, nlinois, made Prel~i~rY ~spctio~ Of the squadr~

beginninge-2 Augustand reorganizationof the squadronfollowedin

accordancewith Air lkatherServiceManual66-2 with the ordersthat the

chan~s take placeon 16 August1961. On 15 August,BrigadierGeneral

Nomal L. Peterson,Commander,Air WeatherSefice, and his staff amived

at KirtlandAir Force Easefor the purposeof change-of-co-nd ceremony.
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ColonelHarveyP. Hall, Commandersfih WeatherReconnaissance

arrivedduringthe aftermoonof 15 AuWt. The next morning,

Group,

16 August,

a briefingwas given in the squadronbriefingroom from 0800to WOO hours

for @neral Peterson,hti sttif,and ColonelHal-1.squadron

Commander,Major Arthr L. Consta,welcomedthe mOUP and presenteda

condensedhistoricalretiew of nucleartesting. He describedsquadron

fi99ion,~jor operations,and activities,with outstandingaccomplishments

and awards. CaptainDouglasG. Ed-am, Jr., executiveofficer~d chief

navigator,gavea synopsisof each major operationalaccomplishment.An

inspectionof squadronfacilities, equipment,includingB-57aircrtit,was

mde followingthe brieftig. Paradeand inspectionprecededchange-of-

comnandceremay held on the main han~ floor. Invitationto a celebration

partywas extendedby the squadronairmento all guestsand participating (“

personnel. With change-of-command,the 1211thTest Squadron(Sampling)

becamea tenantat Kirtland.

In generalsunmry, the reportconcluded,“Squadronconditionwas

consideredexcellent. Morale and espritde corpswere exceedinglyhealthy

and vigorousas the 1211thTest

with the same traditionalpride

done.n
---

Squadron(Sampling)continuedto function

whichheraldaccomplishmentsof jotswell
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Major CenenslCharlesM. McCorlde,Commtiderof
AFSWC;lki~adierGeneralNormalL. Petex=on~
Commander,Air weatherSertice;Lieutenantgolonel
JosephK. Byrne,Co-rider, b95~h Test ~ouP
(Nuclear);CaptainBillieB. Mcle~, Aide-de~amp~
at Changeof Commandceremoniesfor tie L926th
Test Squadron

--

AFwwo

Changeof Commandceremoniesfor the 4926th
Test Squadron(Sampling).
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prep.by MS@. Lebnd B. Taylor,AISW Hfst.
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files.

Ltr., Dr. HaroldF. Flank,J-n, LASL, to AltinC. Graves,J-DO, LASL,
BetweenLSL and the
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Aug-Dec.1950, Hist.
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Ibid.
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every requirement.Workingunderextremelyadverseconditions,
involvingmass squadronmovements~long periodsof temporaryduty~and
hazafiousfl~gand workingconditions,the b926thTest Squadron
(Sampling)accomplishedits missionin a su~rior manner. ~S
outstandingaccomplishmentachievedby all membersof this organization
reflectsgreatcreditupon themsel~s and the UnitedStatesAir Force.n
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ribbonon theiruniforms. See, Historyof ~Air ForceSpecial
WeaponsCenter,~~ - ~ December,19%, pp.~11.
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35. Ibid.,Sec.~.

36. Ibid.

37 c Ibid ., Sec. In, atch. 1 (TWX,DOCORS0!@6,SAC toAW, 25 Jan.1961).

38. Ybid.,Sec.IV.

39. Ibid.

LO. Ibid.,Sec. V.

M. ~id., Sec. IV, woposal No. 1

I!12. Ibid,,Conclusionsand Recommendations.

b3. Interviewwith PaulW. Guthals,J-11,L4SL,conductedby FSgt. Taylor,
~ AFSWUHist. Div., 12 Sep. 1961.

h4. Final Rpt;~~ProjectKIWI-A,1959,11prep.by 4950thTG (N)jn.d.~ 5-72
12; Final R .,
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‘tProjectHWI A PRIME:~ A THREE,196o,R prep.by
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APPENDIXI: A LIST OF AIR FORCESAMPLINGPERSONNEL

Albright,TownsendL., Pilot
Alder,JohnL., Operations
Aragon,ChristianD. S., Mun. Officer
Armbruster,F. S., Pilot

Balin~HaroldE., Operatiom
Ball,F. W., Co-Pilut
Eallinger,R. W., Rad. Officer
E&nnett,W. P., Pilot
Perger,WarrenG., Operations
E!erlin,Eli, Engineer
Eetille,UlnontU., Jr., Op=atio~
Bickham9ClaiborneF., A/C Maint.
Blanchard,L. C., Pilot
Booth,RobertJ., A/C Matit.
Bounds,MalcolmS., Sr., Cmdr.,4926th
Braddock,J. E., Pilot
Brandt,John J., Pilot
Bremer,P. F., Pilot
mooks, U. D., Pilot
Bruce,LewisW., Operations
Bush,FitzhughG., Jr., -d. Offfier

Caldwell,JamesH., Operations
Callen,C. L., Engineer
Carey,Howard,Pilot
Castle,Henry G., Pilot
Ca~naU@~ C. ‘“~ Pilot
Chestensen,?lbuisE!.,Mun. Officer
christman,E. C., Pilot
Clarke,RaymondZ., NuclearOfficer
Clausen~WilliamJ.,SUpply
Cody9JosephJ., Jr., AFSWC
ColtlorpDE. D.J Pilot
?onner,WilliamR*~ Pilot
Consta~ArthurL., Pilot,Cmdr.,4926th
Corn,JamesT., Operations
Correll,H. M., Co-Pilot
Cotter,JohnA., Pilot
Crabtree,Eooth-b~ Rad. Okserver
?ross,JohnC., Administrative
2uster,R. C., Pilot

Davis9ThomasW., Pilot

Elam, LewisA., II, Navigator
Ellingson,QuentinC., Operations
Emery,L. R., L. Scanner
Engbrecht,L. P., Rad. Officer
Ervin3Leon S., Operations

300

Facliler,PaulH., AX3W
Faktor~, Saul.,Operations
Fernandez,.ManuelL.,:Navigator
Ferrell,FurmanC., Pilot
Fettinger,GeorgeE., Operations

Gallagher,B. T., Rad. Ofi’icer
Gavin,E. M., Pilot
Gihson~BoydE., Operations
Glantzburg,F. E.~ Pilot
Gleason,G. W. Pilot
Goodnight,Jaes L., Pilot
Grayson,I. L., Pilot
Greaver,Earl R., Administrative
Guiling,JohnM., Pilot

Hall.,RichardE., Pilot
Hall,W. W. Pilot
Hagan,RobertS., Pilot
Hardti,R. C., Pilot -
Harding,’LeslieS.,.O@ra~i~ ”’.
Hardison,J. D., Pilot “.
Harper,DouglasA., Navigator
Harrison,ZangdonD., Operations
Hart, WallaceL., Pilot
Harvey, B: E., Engineer
Henderson WalterL.,??ucle= Off.
Hennessey,RichardG., Pilot
Herry, Cale C., Pilot
Higgans,RichardW., Pilot
Hill,DonaldD., Navigator
Hcckett,Ray L.~ Jr.,Operations
Holmes,JamesT., Operations
Hoover,RobertM., Operations
Hostins,b B.JNavigator
Hou@ton, K. H., AFSWC
Hurd,E. G., Pilot

Ivins,JosephW., Pilot

Jackman,ThomasW.~ Pilot
Jacobie,Craig G., O~rations
James,R. S., Jr.,Pilot
Jensen,H. T., Rad.Officer
Jensen,J. T.~ Pilot
Jobe, Richard1., Nadgator
Johnson,A. H., Rad. Officer
t70hnson,RalphW.g pilot
Justman,Arno R.~ GroundRadar

SWEH-2-0034

.

.
[
\



,0.

Kearnes,Archibald~., ~the~tici~
Kelley,RobertL., Operations
Kilbom, WilliamJ., Navigat~
Kimball,Merl D., Jr., O~rations
K1.einhelter,R. W., pilot
Keller,Frank J., Jr., Pilot
Koskl,E. M., Pilot
Krapcha,Uwazx? L., comm~nications
Kregloh,E. R., Pilot
Kroll,F. C., Pilot
Krueger,R. D., md. Officer
Krull,WilfredL., Pilot
Kuhn,PeterR., Operations

Lafollette,James E., Operations
Landry,BaxneyM., Operations
Larson,Walfred J., Operations
Lasher,Arnold E., Pilot
Lewis,GeorgeE., Mun. Officer
Lewis,RobertL., Supply
Lisella,John F., Pilot
Lo@don, Paul G., Jr., operations
Lopez,J. C., R. Scanner
Ludlam,DouglasG., Navi@tor

Maiden,Robert A., Pilot
Markham,W., Pilot
Martin,R. H., Pilot
MuCann,JohnW., Operations
McCluggage,R. D., Co-Pilot
McCrury,Jack H., pilot
McCullar,Dalton W., Jr., Operations
McDonell,Miles C., Oprations
?!cCehee,Sam D., Operations
McKeever,FrancisB. Jr., A/C Wint.
McQuown,HerbertW., Cmdr.,4W6th
Meinke,FrancisB., Operations
Meroney,VirgilK., Pilot
Mitchell,Bobby D., Pilot
Mitchell,~is A., Mun. Officer
Moore,Herman S., pilot
Moyer, Lar~ E., Pilot

Newlen,C. S., L.:Scanner
Nichols,JamesH., NuclearOfficer
Nell, J. R., Pilot

—

o~Bryah,R. R.D Engineer
~sley, Carl A., Cmdr., L926th

Palmer,Paui 14.~.PilOt
Papworth,B~ant R., Navigator
Patterson,FloydH. Jr., Operations
Pearson,Peter J., Pilot
Peck,Lewis,NuclearOfficer
Penn,1. I., Co-Pilot
Penrose,R. C., Pilot
peterson,A. A., bd. Officer
Plutt,PhilipE., Pilot
Polhemus,Hans E. Jr.,Pilot
Porter,JohnM., Pilot
Price,Jose h E. Jr., Pilot,

[Cmdr., 926th
Putnam,JosephW., Pilot

Racine,R., pil@
Raines,G. A.* Pilot
Rasnic,CharlesR., Pilot
Regnier,Ro~rt R., Pilot
Riker,GeorgeM..,~avi~ta”
Riley,Frank J., Operations
Robinson,CarlM., Operations
Robinson,J. P., Pflot, 4
Ro~rs, J., E@neer
Rose,WilbuhS., Pilot
Rowan,JohnM., Operations
Roy, A. J., Pilot -

Sams, WilliamN..,,Communicationa
Schmidt,Norman,Operations
Schreiber,RalphE., Operations
$colavino,A., R. Scanner
Scott,J&nE., Rad. Officer
Seminare,LouleR., Pilot
Shields,Don R., Pilot
Simanonok,J. E.; Pilot
Simpson,John F., Operations
Smith,A. E., Rad. Officer
Smith,EdwardD., O~ratione
Smith,L. W., L. Scanner
Smith,M. R., Pilot
Spangler,WilliamB., Pilot
Sprague,GlennH., Pilot
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Stacy,KennethJr., Operations
Stalcup,GordonE., Navigator
Stange,LaverneB., Pilot
Stanley,Neil D., pil~
St. Claire,DonaldR., Nati@or
Steiner,M. A., Pilot
Stdonan, He- G., Pilot
Stocldon,L., Rad. Officer
Stover,ErnestG., Rad. Officer
Stroup,FloydB., Pilot
Sulli=n, Joe F., WeaponsControlhr
Stink,Marvint?.,Rad. Obemer

Taylor,RaymondE., Rad. Officer
Tillotson,James H., Pilot
Trapp,David L., NuclearOfficer

Utterback,RobertW., Pilot

Villanueva;R. B., R. Scanner
Von Melker,R. A., Rad. Officer

WAits,KennethD:, Pilot
Wakeman,John R., Rilot
Watkins,JamesA.~ Cmdr., 4X6th
Weaver,RulxmsS., Pilot
Whited,W. C., Pilot
William, G. V.,”Pilot
Wilson,Glenn R., Operatlona
Wilson,J. B., Rad. Officer
Wisnieusk3.,. Adam J., Operations
Wood, WilliamE:, Electronic Supt.
Woodring,D. V., Pilot
Wright,WilliamH., Operations
Wright,k?.N., Pilot
Wjnns, KelseyO., Pilot

--

muno
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APPENDIX11: LIST OF SAMPLESTAKENFOR EACH SH~*

(

Shot

ANNIE
NANCY
RUTH
DI~
RAY
BADGER

Shot

mm
R@4E0
KOON
uNION
YANKEE
NECTAR

Shot

WASP
MOTH
TBLA

HORNICI!
EEE
APPLEI

UPSH~/KNOmOLE

LAST.! UCLRL

F-84 B-29

7
9
9
8
9
8

F-84

12
I-2

;
7
7

1

2 4
1
2 6
1

CASTIX

LASL

B-36 B-29

2 1
2 1
2 1
1 1
1 1
2 1

TEAPUl

USL

F-8& B-36 , B-57

6
7

5
6
5

~pm --- h
HA 4 1 2

Pc6T Unknown
MET 6 1

APPLEII 1

ZUCCHINI !

lust.—

Shot F-84 B~29

sIMON 9 1
ENCORE 8
HARRX 8 2
GRABLE 8
CLIMAX 10 1

UCLRL

6

UCIRL

6
8

6

‘The list includesthosesampleshandledby Eos AlamosScientificZaboratog
and the Universityof CaliforniaLawrenceRadiationLaboratory.

One aircraft

~trie~d one sample. In everyCase$however-s~ples ‘akn ’11 ‘ot
necessarilycor=spond to the totalnumber
samplingopratiom. No recordsappearto

.
of-aircraftprticipting h
have been kept for pre-1953shots.
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F-ah

(
.

4

REDWING

WIGWAM,Operation

UctiLASL

F-8b B-57Shot

4 2
4 4
42

LACRC6SE
CHEROKEE

ZUNI

SIMINOLE
FLATmAD
BLACKI?OOT
HCKAPOO
CHAGE
DAK~A
NAVAJO
INCA
MOHAWK
APACHE
TEWA
HURON

5
6

6

:

5
6

2 4

PLUMBI?OB

UCLRLLASL

Shot T-33 B-57

2

F-84

4
5

BOLTZMAN
FRANUIN
LASSEN
wII$ON
PRISCILLA 2
HOOD
J@-IN
KEPLER 4
DIABLO -—

STOKES
oWENS
SHASTA
DOPPLER
FRANKLINPRIME 4
SMOKEY
GALILEO
COULOMBB
WHEELER

4

2

4
2

2

2
6

9

8
7

4
3

4
h

10

‘6
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U PLACE

FIZEAU -
NE%TON
WHI’nm
CHARIJ3STON
MORGAN

Shot

CACTUS
BUTT31RNUT

KOA
WAHti
HOLIZ
~D
NUTMEG
MAmoLrA
TOEAC(XI
SYCAMORE
~&

MAPLE
wmuT

OTERO
~o
EDDY

VALEWCIA
MORA
HIDALGO
COLFAX
QUAY
m
HAMLmN
IXNA ANA

KIWI“A

AFWUHO

6
6
“6

HARDTACKI—.

UCLRL

shot

ASPEN
LYNDEN

6 ELDER
REDWOOD
HICKORY
OAK
SEQUOIA

6 cmAR
DOGWmD
PISONIA

6 POPIAR
OLIVE

6 &?CE
FIG

L4SL

g-5Q

k
5

6
L

4

HARDTACKII—.

RIO ARRIBA 3
SOCORRO
WRANGELL
OBERON
RUSHMORE
CATRON
DE BACA
SANFORD
U-IAVEZ

b
SANTAFE
HUMEOLT
HL4NCA

305
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6

5
h

2

5
6

1’
2

:
2

3.

1

1,
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Acft.

Act.

AD

AIXl

Adj.

Adm.

Admin

AEc

AF

AFAC

AFB

AFCRC

AFTAC

AFFTC

AFMDC

ATM’TC

AFQAT

AFR

AFSWP

-—

GLC133ARYOF ABRRI!XLATIONS—

-A-

Amy Air

Aircraft

Acting

Force

Air DivisIon

Air DefenseCommand

Adjutant

Admiral

Admtiistration

AtomicEnergyCommissi~

ArnoldEngineeringDevelopmentCenter

Air Force

Air Force

Air Force

Air Force

M.r Force

ArmamentCenter

Base

CambridgeResearch

Technical
ApplicationsCenter

Air Force FlightTest Center

(’

.-
Center

Air ForceMissileDevelopment
Center

Air Fo~e MissileTest Center

Officeof the Assistantfor
Atomic~ergy

Air ForceRegulation

Air ForceSpecialWeaponsCenter

AnnedForcesSpecial%aps
Project
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—

AG

ALOO

APGc

App.

Asst.

ATC

Attn.

Auth.

Avn.

AW

Rrig.

BuAer

Capt.

CG

chmn----

CXNCSAC

Civ.

Cmd.

-B-

AdjutantGeneral

AlbuquerqueOperationsOffice

Air MaterielCommand

Air ProtingGroundCommand

Appendix

Air Researchand IMelopment
Conxuand

Assistant

Air TrainingConxnand

Attention

Authorized

Aviation

AtomicWarfare

EallfiticMissileDivision

Rri@dier

Bureauof Aeronautics

-o-

Captain

307

CommandingGeneral

Chairman

Comander in Chief,
StrategicAir Command

Civilian

Cmmand
.
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CNo

co.

co

Cofs

Cole

come

Commun.

Cong.

Corp.

CTF

Cw

DCG

D/Compt.

DCS

DCS/C

Des/D

Des/M

Des/o ‘-–

Des/P

DCS/R&D

Chiefof Naval Operations

Company

CommandingOfficer

Chiefof Staff

Colonel

Committee

Communication(s)

Congress(ional)

Corporation

Commander,Task Force

ChemicalWarfare

308

-D-

Deputy

Deputy

Deputy

Deputy

CommandingGeneral

for Comptroller

Chiefof Staff

Chief of Staff,
Comptroller

Deputy‘Chiefof Staff,
Development

DeputyChiefof Staff,
Materiel

DeputyChiefof Staff,
0peration9

DeputyChief of Staff,
Personnel

DeputyChief of Staff,
Researchand Development

SWEI?-2-003&
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DD

D/Dev.

Dep.

, Dev.

DF

Dir.

Div.

Dcc.

DOD

D/OPS.

Ed.

Eng.

Engr.

mP*

FC/AFSWp

-—

Ftr.

FY

AFwulul

.E.

-F-

309

DevelopmentDirectorate

Deputyfor Development

Deputy

Development

DispositionForm

Director(ate)

Division

Divisionof Military
Application

Document

Departmentof Defense

Deputy for Operations

Mrectorate of Weapons
EffectsTests

Editor

Engtieering

Engineer

Equipment

Field Corrnnand,Armed Forces
SpecialWeaponsProject

Far EasternAir Force

Fighter

Fiscal.Year



4-

Gen.

GM

Go

Govt.

Gp.

Hist.

Hq.

IBDA

IFF

m

Ihc.

Xncl.

Ind.

Info.

Intel.
--—

n

ISAFB

-H-

-1-

General

GuidedMissile‘(s)

GeneralOrder

Government

Group

History,Historical,
Historian

Headquarters

IndicatedAir Speed

IndirectBanb Damage
Assessment

Identification,~iend
or Foe

InspectorGeneral

Incorporated

Inclosuxw

Endorsement

Information

Intelligence

InitialPoint

IndianSpringsAir
ForceEase

310
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-J-

JCS

Jt.

JTF (-7)

Kt.

Lab.

LAB

ML

Lib.

Ltr.

Maint.

Manp.

Mat.

Med.

I’@.

I’@.
---

Mile

JointChiefsof Staff

Joint

Joint TaskForce (SEVEN)

-K-

KirtlandAir Force Base

Kiloton

-L-

Laboratory

Low AltitudeBombingSystem

Los AlamosScientific
Laboratory

Library

Letter

-M-

Mk

311

AFWMO

Maintenance

Manpuuer

Materiel

Medical

Manager

Management

Military

Massachusetts~titute
of Technolo~

Mark
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MM.

mm.

Mo.

Mod.

mph

Msgt

Mt.

NACA

n.d.

NRDL

nos.

n. subj.

off.

01

op.(s)

Org.

--

P. (PP)

Para.

Pers.

Photo.

312

Military.LiaisonCommittee

Millimeter

Month(ly) .

Modification,Model

Miles pr hour

MasterSergeant

Megaton

-N-

-o-

NationalAdvisoryComittee
for Aeronautics

Naval Air SpecialWeapons
Facility

No date

Na=l RadiologicalDefense
Laboratory

No signature

No subjeot

Officer

Officeof Information

Operation(s)

Organizaticm

-P-

Page(s)

Paragraph

Personnel

Photograph(,ic)

S?dm-2-0034
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.,

Prep.

Proj.

Prov.

Pub.

RI)

RDB

Ref●

Reg.

rpn

Rpt.

Rsch.

SAC

Sched.

Sec.
--

Secy.

sgt.

so

SOP

Sq.

Ja-

-R-

Prepared

Project

provisional

publication(s)

Quartermaster

Quarterly

RestrictedData

Researchand Development

Researchand Development
Board

Reference

Regulation

Revolutio~ perminute

Report

Research

-s-

StrategicAir Comand

Schedule

Section

Secretary

Sergeant

SpecialOrder

StandardOperatingProcedure

Squadron

313
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Stat.

Sub$.

summa

sup.

Supp.

Suppl.

SWC

WED

Swro

Sys .

TAC

TDY

Tech.

Test Gp. (A)

TG

TN

Trig.

To

--—

UCRL

Statistic(al)

Subject

Sununa~

supply

Suppoti

Supplement

Special‘feaponsCommand

SpecialWeaponsDevelopment
BoaA

SpecialWeapms Operations,
TechnicalOperations

System

-T-

-u-

TacticalAir Commad
(

TemporaryDuty

Technical

Test Group (Atomic)

TaskGroup

Thermonuclear

Training

TechnicalOrder

TeletypewriterExchange
Message

Universityof California
tawrenceRadiation
Laboratories
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“\

UHF

USAF

USAFE

USAI’IT

USMC

mom

vol.(9)

wkly.

WPAFB

I?pn.

UWI

Wn

2X
.-

.v-

~tra High Frequency

United StatesAir Foroe

UnitedStatesAir Forcein
Europe

UnitedStatesAir Force
Instituteof Technolo~

UnitedStatesMarineCorFS

UnitedStatesNaval Ordnance
Test Station

VeryHigh Frequency

Volume(s)
.-.

Weekly

Wri@t-PattersonAir
Force EkSe

Weapon

WorldWar 1

-z-

ZOne of hterior “

315
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*

GLC5SARY OF TEFW

DELETED

-.

adiabaticcooling The-processby which the temperat~= of
an ascendingbody of air is changedby
expansion,beingabout 1.6 degrees
Fahrenheitfor each 300 feet of changeof
height.

airturst

al@a particle

(

Stfictly defined,the explosicaof an atomic
weaponin the ah, aboveland or water, at

a heightgreaterthan the maximumradius
of the fireball.

Essentiallythe nucleusof the heliumatom
and consistingof two protonsand two
neutrons. litphaemittingdusts,as
associatedwith nucleardetonations,constitute
a potentialhealthhazard if inhaledor
ingested.

ancilh-y equipnmt That equipent designatedfor special
operationalor functionalsupportof my part
of a weapoae

axnringsystem That portionof a weaponwhich ori~nates
the signalsrequiredto arm, safe,or resafe
the firingsystem and the fizingsystem,and
to actuatethe nuclearsafingsystem.

ballisticshape 1. b inertdu~ weaponhavingthe same
externalconfiguration and identical
ballisticcharacteristicsas the weaponwith--
which it is assmiated.
2. The aerod~amic contour of a weapon.

baro A pressun sensitivedeviceused In some
atomicbomte to actuatecircuits. The te~
is a contractionof ‘barometricstitchjw
sometimesreferredto as ‘&ro switch.m
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nbeeper”pilot

beta particle

boostedweapon

boosting

calorimeter

ClassA weapons
(~; :a= B, C,

cleanweapon

-—

cloudtracking

(
Pilot op=ator of the radioequi~ent used
to controldroneaircr~t* On test~g ,
missions,beeperpilotwas aboard‘he
Hmotherwplanes,(or controlaimraft).

A form of radioactivityh which beta-
particlesare emittedfrom the radioactive
body.

A weaponto which some @seous substance
has beenaddedsuch as deuteri~~ tritiums
or lithiumhydrideto producesignificant
increasein fissioningand consequent
increasein yield.

If a largesupplyof neutronsis suddenly
tijectedintoa systemundergoingfission,
whileneutronmultiplicationis still
occuring(beforeappreciableexpansionhas
taken place),the totalnumberof fissions
and thus thedefficiencyand energyyield
will be greatlyticre=ed. The firsttest
of boostingwas made in the ITEM Shot during
OperationGREENH~SE, 199.

Apparatusfor measufingquantitiesof heat.

A termcommonlyappliedto me of the four
generalclassesof themnonuclearweapons,
spectiied@ the JointChiefsof Staff,
for develo~nt.

A weaponso designedthat upon detonation
the amountof contaminatfigmaterial,in
the form of eitherfission fragmentsor
irradiatedmaterial(orboth)~M relatively
low bycomparism wi~ other possi~e desi~
=Aations of the same mark numberedweapon.
A weaponnay also be ncle~~ by comparison

with differentmark numberedweaponsof the
same generalfield.

The processof followingthe nuclearcloud
with aircraftin orderthat samplingaircraft
couldmove readilyvectoredinto the cloud
at the exact timesrequiredfor obtaining
the specificsamples.

.-

(

.
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dirtyweapon

dae (dosage)

drag

4(
..

droneaircraft

drop sequence

efficiency--

A weaponso designedthatupon detonation
the amountof contamhattig material,in the
form of eitherfissicnfragmentsor irradiated
material(or lmth),is relativelyhigh by
comparisonwith other possibledesign
variationsof tie same mark numberedweapon.
A weaponmay also be ‘dirtyflby comprison
with differentmark nutieredweaponsof the
same generalyield.

Ionizingradiationdeliveredto a specific
area or volumeor to the whole body. Units
for dose specificationare roentgensfor X
or gammarays,roentgensequivalentman
(rem) for alpha,beta and neutronbombard-
ment of hurmntissue. In radiolo~ the dose
may be specifiedin air, on sldn or at some
depthbeneaththe surface; no statementof
dose is completewithoutspecificationof
location. In cunent thinkingthereis a
tendencyto regarda dose of radiationas the
amountof energyabsortedby tissueat the
site of interestper unit mass.

That componentof the totalah forceson
a body,in excessof the forcesowingto
ambientatmosphereand parallelto the
relativegas streambut opposingthe
directionof motion;quantitywhich imposes
limitationsupon top speed of vehicles,
missiles,and so forth.

Radio-controlledaircraftnot requiringthe
presenceof crewmenaboarddufingflight.

The prescribedorder of the eventswhich take
placein the arming,fuzing9and firing
s~tens of an atomicweapon
releaseto detonation.

The efficiencyof an atomic
may be definedas the ratio
actuallydevelopedwhen the
explodes(theenergy@eld )
energyavailable. In other

fromtime of

weapon or device
of the energy
bomb or detice
to the total
weds, efficiency

is the fractionof ener~ availablewhich is
actuallyreleasedin an explosion. In the
case of a fissionweaponthis is equal to
the ratio of the numberof nucleiwhich
actuallyundergofissionto the total number
of fissionablenuclei present.
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fallwt

fflm badge

fireball

firingsy9tem

fission

-—

‘he precipitationto the earth of radio-
activeparticlesfrom the smokeand vapor
producedby hrst of an atomicweaponwhen
the tiolenceof the disturbancehas sutsided.
Mter tie detonationof a weapon,metallic
oxideparticlesin the atomiccloudcollide
with particlesof dirt (orwith dropletsof
water as well as materialfrom the bottom.)
up in the risingcolum.. ‘1’heseparticles
or dropletsbecomecontaminatedwith radio-
activityati they graduallyfall back to
earth,sometimesafterhavingken carried
considerabledistancesdownwind.

Radioactivitysensitivedeviceworn to
indicateamountof radiationreceived.

The luminoussphereof hot gaseswhich form
a few millionthsof a secondafterdetona-
tion of an atomicweaponand immediately
startsexpandingand cooling. In a nominal
atomicbomb explosion,the ballof fire
reachesa msximumradiusof about450 feet.

1. For an implosionweapon,that potiion
of the weaponwhich,upon signalfrom the
a~ng system,transformsand storeselectrical (r
energy,and,upon si~al from the fuzing
system,dischargeshis storedelectrical
energyto detonatethe implosionsystem. ,-
‘lhisfiringsystemwill normallyconsistof
the firingset, firingswitch,load coils,
load plates,detonatorcables,other
connectingcables,and structure.
2. For gun~ssemtiy weapons,that portion
of the weaponwhich receivesa signalto
ignitea pyrotechnicpowdertrain,which in
turn ignitesthe propellant.

Althoughfissionof heavynucleican be
broughtaboutin a numberof ways~ there is
onlyone that is of importancefor the
practicalreleaseof nuclearenergy: This
is the fissioninitiatedby neutrons. The
reasonis that the fissionprocessis itself
accompaniedby the liberationof neutrons$so
that a chainreactionwith the continuous
releaseof ener~ is possible. Three of the
isotopeswhich can be used in a fissionchain
processare Uranium-233~Ur=iu-235, ~d

\

hfwm
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fisson (cont~d)

fractionation

f’tlsiorl

fuzingsystem

“s

(

G or Gdorce

gammaray

--

guidedmissile

Plutonium-239.“Althoughthesesubstances
are radioactive,theyhave relatively
long half-lives,so that they may be
regardedas moderatelystable. Also,they
will undergoihsionbythe captureof
neutronsof all energies-itherfast
(highenergy)or slow (lowener~).

The breakingdown of nuclearparticlesor
of radioactivedebrisinto variouschemicals.
Such breakdownincreases difficultiesof
identificationthroughradio-chemicalanalysis.

A nuclearreactionin whichlightnuclei
combineto form a nucleusof a highermass
numter.‘l’hisprocesscan be said to represent
the oppositeto nuclearfission. The fusion
of nucleiof a low atomicnumberreleases
largeamountsof energy. Such fusion
reactionsgo on constantlyin the interiors
of starsand form the basicprincipleof the

- thermonuclearbomb.

That portionof a weaponwhich originates
the signalwhich triggersthe firingsystem.
The fuzingsystemnoxmallyconsistsof such
componentsas radars8baro stitches~t~~~
impactcrystals,mtemas~ ~0 sensing
elemnts, and the like.

Forceexertedupon an objectby gratityor
by reactionto accelerationor deceleration,
as in a change of direction; one G is the
measureof the gravitationalpull required
to move a body at the rateof about 32.16
feet per second.

Short wavelengthelectromagneticradiation
originatingin the nucl- of certainradio-
activeatoms. The rays possessgreat
penetrationca~bilities and, as associated
with nucleardetonations,constitutea
potentialhealthhazard.

A trajectilethat is directedto its target
while in f~ght or motion,eitherby a
presetor self-reactingdevicewithinthe
trajectileor by radiocommandoutside
the missile.
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gun-typeweapon

gustloading

handlingequipment

inplosion-typeweapons

in-flightcontrol
monitorequipment

These weaponsconsistessentiallyof a
propellantchargewhich drivesa projectile
of fissionablematerialon to a fissionable
targetso thatthe combinationbecomes
supercritical.

The loadingon aircraftin flightassociated
with the dynamicpressurein an air shock
wave.

Specialequipmentused to handle,tr~PortS
or ho~t specialweaponscomponents~major
assemblies,or completeweapons; often
includedin lists of testand handling
equipmentas H-equipment.

The typeof atomicweapns in which a
subcriticalconfigurationof fissionable
matetialis compressedinto a supercritical
stateby a centrallydirectedradialshocks
to producean atomicexplosion.

and Electricalequi~nt which protidesthe
meansof performingcertainweaponor
missilefunctionsin fli~t, and monitors
an atomicweaponto providea simplego-o-
go indicationof weaponconditim.

in-flightinsertion The processof insertinga nuclearcapsule
intothe pit of an atomicwarheadwhile it
is airborne.

ionization The processor resultof any processby
whicha neutralatom or moleculeacquiresa
positiw or negativecharge.

--

JointTask Group (J~)

Joint Task Force (JTF) A combinedforceof personnelof the Army,
Navy, Air Force,and the AtomicEnergy
Commission,chargedwith conductingatomic
tests. The commanderis an officerof
generalor flag rank designatedby the
serviceactingas executiveagencyof the
JointChiefsof Staff.

A subsectionof the JointTask Fome.
Examplesare: JTG-1 (Scientific),JTG-2
(A-), JTG-3 (Navy),and J~-h (AirForce).
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kiloton

DELET~

The acceptedene~~yequivalentfor 1,000
tons of TNI’(trinitrotoluene).A nominal
atomicbomb,similarto thosedroppedover
Hiroshimaand Nagasald,has a TM e@va~ent
of 20 kiloton9,or 20,000tons.

Manhattan Fro ject The sum total of all actititywhich resulted
in successfuldevelopmentof the AtomicBomb.

markaod-alt An abbreviationfor mar~-odificaticn-
alteration,the basicsystemof the Atomic
SnergyCommissionfor nomenclatureof major
assembliesof atomicweapons,*ich indicates
the over-alldesignof a majorassemblyand
changesthereto.

marriagepro gram

megaton

Moratorium

The developnenteffortconductedfor the
purposeof fittingatomicwarheadsto guided
missilesor specialweaponsto aircraft.

The acceptedener~ equivalentfor 1,000,000
tons of TNT.

A tamperary ban on nucleartestingwhich
resultedfrom internationalnegotiationsand
which began in the United Stateson 31 Ott. W8.

‘l’hecloud @enomena which resultsfrom a
a s~cific nucleardetonationas differentia-
ted from atom pheficclouds. tidioacti=
materialwhich may or may not have resulted
from one specificnucleardetonation. Early
nuclearc1oud samplingwas concernedwith the
visuallyreco~izable cloudcansedty a
specific detonation; laterworld-wide
samplingwas conductedin specificatmospheric
regiom without regard to anY sPscific CIOUd
fornations.
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nuclearefficiency

nuclear safing system

overpressure

plasmaphysics

predetcmation

preinitiation

Rad4afe Program
(RadiologicalSafety)

radiac

roentgen

----

The ratio (expressedas a percentage)
tetweenthe numberof atomsthat fission
and the totalnumberof fissionableatom
availablein a specificatomicweapon.

The portionof an atomicweaponthat contains
integrallyall.the apparatuswhich,on receipt
of propm signalsfrom the armingsystem,
or by manualoperation,functionsso as to
placethe nuclearsystemin an armedor
,ts~edllcondition*

The transientpressure,usuallyexpressedin
pounds-per-square-inch,exceedingatmospheric
pressure,manifestedin the blastwave from
the explosion. The exactdistributionis a
functionof time and of the weaponyieldand
the mediumin whichthe weaponis detonated.

The scienceof dealingwith the study of
fully ionizedgases.

..

1. The prematureexplosionof the high
explosivechargein an atomicweaponof the
implosion-type,or of the propellantin an
atomicweapon of the gun-type,beforethe
weapm has reachedthe predesignatedpoint
of burst in its trajectory.
2. The prematurecommencementof fissionof
the activematerialin an atomicweapon
teforethe designedcriticalityis achieved.

The prematurecommencementof fissionof the
activematerialin an atomicweaponbefore
the designedcriticalityis achieved.

The prescribed(byAIN) systemof insuring
safe controlof radioactivityreceivedby
personnel; includedhandling,decontamination,
pilotand crew exposure.

Radioactive.hhenused in connectionwith
‘tinstrumentsnor lldetector;llindicatesdetice
to measureand/orrecordradiationexposure.

The quantityof X or garrunaradiationsuch
that tie associatedcorpuscularemissionper
0.001293grams of air produces,in air, ions
carryingone electrostaticunit of electricity
of eithersign. ‘
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( saltednuclearweapon A nuclearweapcmwhich is designedsuch that
a significantportionof the radioactivity
of the particulatedebris producedby its
detonationresultsfrom the neutronactivation
of selectedisotopes,deliberatelyintr~ced
intothe weaponfor tkls purpose.

samplecave

sanplecollection

sampling mission

samplingpig

DELETED

--—

shielding

Shieldedv-shapedapparatusfor rolling
hot filterpaper beforetisetiingrolled
papersintocarryingcases (pigS).

Variousmethodsof atomiccloudsample
collectionhave been tried at cne time or
another;the most satisfactoryresultshave
been obtatiedeitherby the use of drone
aircraftguidedthroughthe atomiccloud or
by means of mannedaircraft. me s=ples
collectedare of two types;snap samples
in which a containeris filledwith essen-
tiallygaseousmaterial, md pfi~cu~te
samplesobtainedby drawingthe air and
othergasesthrou@ a filter.

The combinationof specifictasb required
to obtainand preparefor shipmentthe exact
typesof samplesrequiredby variousFede=l
agenties.

A thick-walledcontainer,usu~lY of lead~ used
to ship or store radioactivemterials. The
containerprotectsthe personhandlingthe
activematerial from radiatim.

1. Materialof suitablethicknessand
physicalcharacteristicsused to protect
personnelfrom radiationdting the
manufacture,handling8and transPortatiOn
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shielding(contld)

shockwave

stockpile-to-target
sequence

TACAN

themmnuclear

toroidalci~lation

Tx
--

—

of fissionableand ‘radio?ctiw mterials.
2. Obstructionswhich tend to protect
personnelor materialsfrom the effectsof
an atomicexplosion.

The continuouslypropagatedpressurepulse
formedby the blastfrom an explosion--
in air by the air blast,undemater by the
water blast$and undergroundby the earth
blast. It is a pressurewave in the
surroundingmediuminitiatedby the expansion
of the hot gasesproducedafter the explosion.
There are two phasesto the shockwave: the
positiveand negative. Wring the positive
phasethe pressurerisesabxuptlyto a pressure
usuallyconsiderablyhi~er than normal
atmosphericpressure$and then declinesrapidly.
The durationof the positivephaseis usually
abouthalf that of the subsequentnegative
phase. Duringthe ne~tive phase,the ambient
pressureis reducedbelowatmosphericpressure.

(

I

The orderand permutationsof eventsinvolved
in remotig an atomicweaponfrom storage
and assembling,testingstransportingand
deliveringit to the target.

.

[
Tacticalair controland navigationsystem
capableof presentingpositioninginformation
to the pilotwithin one degreeof accuracy
in azimuthand one per cent accuracyin range.

An adjectivereferringto the processinvoltig
the fusionof lightnucleisuch as thoseof
deuteriumand tritium

The circulationin the atomicfireballdevelo~
a dou@nut=shapedform$with an uph~t in tie
middleand a downdraftaroundthe outside.

A genericprefixto the numberwhichdesignates
the specificdevdopuentalmodel of a new
atomicweapon. When the weaponreachesthe
productionstage the TX designationis changed
to a Mark or MK prefix.
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warhead,implosion That part of a missilewarheadinstallation
which includesthe nuclearcomponents,
spherecaseshigh explosiw s~tem,
detonators,detonatorcabl.es,firingelement,
firingswitch,internalelectricalcircuits,
in-flightinsertionmechanism( if any ),
tritiumgasboostings~tem (M any),and
uhateverhardwarerequiredto hold these
partstogether.

warheadinstallation A missilewarheadplusits adaptionkit.

m A genericprefixdesi~atlng a specific
experimentalmode~ of an atomicwarhead.

“f

(

-—
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INDEX

-A-

A3C aircraft,269
Am aircraft,165, 166, 179
AELE shot“(CRC6SROA16)8-10
ABLEShot (TUMBLER). ~i

(

A~AT-1, Operation”BUSTER/JANGU,39$ h2, ~; operation cfiT~S 97;
OperationPLUMBBOB,167-168;OperationRANGER,33; OperationREDWZNG,
27o:samplingOperation UPSHOT/~O~Om, 80; s~pling responsibilities~

Air
Air
Air
Air

Air
Air

Air
Air
Air

Aix
Air

2fii 261; sa~pl~ngtechniques,76 - -
—

DefenseComnxmd,100, lgh
ForceCambridgeResearchCenter,133-13b,1L5, 1798 269
ForceFlightTestCenter,2b2
ForceSpecialWeaponsCenter,21, 53n, 80, 122n,172, 2329 263n;
approvedsampli~ squadron,263; flyingsafetyaward,272; procuring
Suitablesamplem, 12h, 199, 2L2-2h3,2&5=2h7,2b9,251-2~3S290;
radiaticnexposureproblems,126-128,130; samplingresponsibilities~
212; samptig squadrca-transferredto MATS, 292; supportto operations,
5&, 83, 8L, 94, 96, “9z-”1~~112, 121, 130, 132, 152, 158, 167s 174-
176, 179, 266
ForceTechnicalApplicationsCenter,280, 283-285,290, 292
MaterielCommand,modifies~rcraft for sampling,65, 97, 99, 255; .,
SUPpOrtSs~pltig, 6, IL, 3&,”-h0,28o
NationalGuard,167
ProvingGroundCommand,supportssampling,l-h,35, ho, 50-51
Researchand DevelopmentCommand,.orderssamplingsquadronestablished,
266; samplingprojects,21, 50, 83n, 100; 175, 177, 245, 2h8, 25-252,
255, 263, 263n, 279;world-tidesampMng8 28o
TransportCommand,14
WeatherService,2&, 30, 37, 38, 261; samplingsquadrm a part of,
293-29&;world-widesamplingprojects,280, 283, 285, 292

Alamogordo,N.M., 1, 4
AlaskanAir Comnand,280, 28&
Albuquerque,N. M., b, 51, 128
AlbuquerqueOperationsOffice,236
Aleuti~,Islands,281
AndersenAir Force Ease,281, 287
AndrewsAir Force Base,13&, l%
AllF~EShot,~
A~kWEShot, 1h9
APPLEShot,z2~x126 “
Armed ForcesSpecialWeaponsProject,lJ8,130, 133, 17&~ ~~
Army Air Forces,0peration5ROSSRO~, 3-4
Army ChemicalCenter,76

....

Amy, u. S., OperationCROSSROAIB,3; O~raticn SANDSTONE;14 .
AtomicEnergyCommission,lb, L2, 47, 163; acceptsmanneds~p~fngs 38;

radiationexposureproblems,81, 85, 90, 199-200,236, 239: samp~~g
requirements,30, 33, LO, &2, 50j 97$ 121, 158S 175S 242$ ~53s 26~s
28&, 290, 292; samplingtechniques,17-18j 20, lS&, 222
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-B-

B-17 aircraft,~; in sampling,6-13, 1~-23, 3L-37
B-25 aircraft,165-164,2b2
B-29 aircraft,1, 9, 15, 209, 261; as controlleraircraft,678 69-71.S739

215● disadmntages as sampler,47, 2h2; OperationHJSTER/JAMGLE,
38-~2,&h-46; OperationPLUMBBOB,165; Operation‘NJMBLER/SNAPPER,
50-%, %; OperationUPSH~/KNO’THO~,82, 89

B-36 aircraft,as controlleraircraft,OperationIvY, 67, 70-72,77, 21h;
evaluation~ sampler,2b2; mod~ied for samplings40S 98-99;
OperationCAS’lLE,97-98,101, 1W-107, 109, 111$ l~&s 117;OVratiOn
HARDTACK,179;Operation ~DmG, 141, 1L7-M8S 270; Operation~p~~
122-123,13?-134; proposedfor IVY, 64; radiationexposureevaluated,
230 - ‘- ~

B-h? aircraft,269,288; OperationHARDTACK,179;OperationPLUMB~B, l~;
proposedfor thermonuclearsampling,63-6h, 77, 96, 2h2, 25h; turned
dorm for IVY, 6b:

S-50 aircraft, 32$ ~, b9$’77; as samplercontroller,82, 8L, 87, 90, 126;
OperationPLUMBBOB,165-166

B-52 aircraft,1&7-l&8,1~ 2b5, 270
B-57 airoraft,220; evduati-onfor sampling,95 117,122, 126, 23o, 242- .

21J4,246, 29&; cmodifiedfor sampltig,&O, 2 ~; OperationHARDTACK,
176-179,181-182,189-192-OperationPLUMBEIIB,165-167,172; Operation
RIIDWING,139, 1~, IL3, 1~5-lL9,268; operation~p~, 123-12L,126;
procuringthe D-odel for sampling,2&6-256; radiationexposure,225,
232-233,236; specialsamplingprojects,274-276,280, 281i-288,290-
291

B-66 aircraft,1h6, 269
BADGERShut, 87, 89
BAIROKO,Us, 103
BAKERshd (cRwSRO~ ) 10-13
BAKERshot (TUMBLER),d
BarksdaleAir Fo=e Base, 268

Batzel,Dr. RobertE., 96, 253
Bedford,Mass., 177
%rgstrom Air Foroe Base$ 52, 65, 67, 7?
Bickhan,Capt. ClaiboxnF., 266-267
BildniAtoll,OperationCASTLE, 109; OperationCR~R-S 9; Operation

REDWING,147, 149
BLACK- Shot, 1L8
Hlandy,Whim.WilliamH. P., 3
BlythevilleAir ForceEase, 269
Bounds,Maj. MalcolmS. 167, 255, Z&’ ““”
Box,Col. Clyde, b9
Bradbu.xy,M. Norris E., 2b3, 251
Brandt,Maj. Gen. Carl A., 35
BRAVOShot, 106, 239
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Brown FieldsCfltits~
BrUCe,Lieut.Le~s WO~ 266’--o
Bunker,Brigo@n” HowardG.$ so
Burbank,Calti.,lQO
~eau of Aeronautics lsb
Burke,?-%$.Billy,1d
BUSTERABLE Shot, ~ bb
BUSTERBAKERShot, b6
BUSTERCHARL~ Shot, h~
BUSTERDOG Shot; &S ..
BUSTER EASY Shot, b~-b6
BuSTER/JANGW,Operatt.a,38-b7j BUSTERABLE Shot, ~2, bb; BuST~ Mm

Shot, &&; EIJST’@,C~RLIEShOtS &~; BUSTERDOG Shot,45; ~STER my

Shot, L5-46;JANGIESUGAR Shot, L6; JANGLEUNCLE Shot, l16; planning,
39-41,261; samplingthe shots,L1-47;trainingfor sampltig,263

BYarS,CO1. Da~d O*S Jrv 152
Bywater,Col. MurrayA.~”2-& _,

-c-..+.—
C-M aircraft, M-1~ - - -
C-&7 aircraft,us lo9s 134s 16~-lM
c-54 aircraft,41.,275.276
C-82 aircr~ts 383 261
c-97 aircraft,1.L5,179, 269
c-119 aircraft,165-166
c-12Laircraft,182, 275
c-130 aircraft,285-288
CampMercw, 85
Canterhry, Btig.~n~ WilliamM*s 152, 15L, 2&8, 2~-252, 254

Carney,ColeA* W.s 253-2%

(

111; KOON
Shot, 106,
,9b95, 245$

9

miXoIQZEShot,1!47,252
ChulaVista,C~if., ~
cIovisArmy Airfield, trainingat, h-7
Cody,CO1. JosephJ.~ Jr.S OperationMNGER, 33-3&, 37; O-@rationSAN~TOM

21, 23.24;plansfor mannedsampling,30-3b, 261
Consta,Maj. Ar~~ L.~ 294.
Corn$ Ma3. J~es T. 267

CRIP@2UT,Project,277, 290
CROSSROADS,Operation 3.13,U-15, 20, 22; ~~ shotY e-lo;~~RshOt~

10-13;sampling,~-13;Task ForceOne$ 3 .
CROW FLI~, project$275$ 2883 291
ctiey, Capt. pau~~g~ 127.
~ur~, Dr. Duncan,2M
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-D-—

DAKOTAShot, 1&8
Day,~gt. JeruneH., ~8
lleti,Gordon,265
DefenseAtomicSupport
Departmentof Defense,

Diwts”ior!,1.2thAir, 93

DC!GShot [GREEKHOUSE)
DOG Shot.(w~), 5fJ

Agency, 292
)J8, 52, %n, 159, l%

36

Donicht,Col.HaIW L., 121 ..

Dronesamplers,30, l17n; ==luation, 95-96; last wed on~rge SCaleS
38; Operatio&CROSSmm, 6-13; Operatim GREENHOWE, 3h-37; op==tion
wommm, X5-23

-E-

Early,Charlesv., 2b9:- ..
E=t SaleAir Base,292
EastSale,Australia,27~, 281
EA9Y Shot (GREENHOUSE),36=37
EASYShot (SUPPER ~), %
ECHO Shot, 111
EdwardsAir Force Base,166
EglinAir Force Ease,supportss=pling, 15-17,35-36,@, 46, ~
EielsonAir Force -e, Alaska,281$ 287
~lingscn, Capt., QuentinC. 266

LElmendorf,Maj. HarxyE., 16 , 2L8, 2S3
EniwetokAtoll, 218, 267; OperationCASTLE$100, 103, 106, l12; Operation

CROSSROAD, 9, 11; OperationHARDTACK,178, 182, 194; Ovration ~,
69, 72.75; OperationREDWING,140, 147=lb9,175; OperationS~~TO~~
u, 18-20,23; Protig Ground,267

Ericson,Maj. AlanW., 161 ,..

ERYE Shot,lb7

Estes,Brig. &m. HowellM., Jr., on aticraftpositioningd~~g test~~
152-15L; OperationCASTLE~“93 93n 96-97S99S 102~ 106-1072109;
procuringsuitaliLesamplem, 2~3-2bL; recmn* B-57 for sapling
117

Estes,USS~_lO1-102

-F. ,.

F6F-3Kaircraft,12-13
F6F5 aircraft,X2-13
F.m aircraft,accidentduringMIXEShot, 72-75; ap~oved for Opera~ion

IVY, 50, 52, 65; contamination,232, 236; e~uati~ for smpl~ngs
911-96,117, 139, 21o, 230,2&2-2M; modtiiedfor sampling,ho, 80,
83, 97-98, 216-219, 243, 265; OperationCASTIJ3,97, 99-102$106-107,
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109, 111.112,222: Operation’HARDTACK,179, 255; -perationIVY,
664, 69-71,75-77

L
OperationPLU?4BEOB,165-167,172; Operation

REDWING,lLl, lh7-1 9, 268-269; OperationTEAp~, 122-123,126,
134; OperationUPSHOT/KNOTHOLE,81-82,8h, 87, 89-9o; sampling
trialsin luMBIER/SNAPPER,5b-56

F-86 aircraft,126
F-89 aircr~t, 47, b9, 6&$ 165, 166
F-94 atroraft,47, h9-50,6L
F-101aircraft,269
FAT MAN, 1-2
Fackenthall,Lt. Col. Warren B., 161
Fackler,Col. Paul *., evaluatessamplingaircraft,47° pemnaneh

samplingunit, 265; OperationKJS’TER/JANGLE,38, ~1, 4445;
OperationCASTLE,10&; OperationRANGER,33-3&,37; Opexation ‘
SANIISTONE21.233 OperationTEAP(YT,121n3 OperationTUNEZER/
SNAPRR, C8-&9,53 ‘- OperationlJFSHOT/KNO’lTIOLE,81, 81J, 89-9o;
plansfor mannedsampling,30-3L,38, 121, 261, 261n,263, 263n;
radiationexposurep.Qblems,87, 90

Faktorow,Capt.Saul, 26*-- ._,
Felt, Dr. GaelenL., 17~, 253, 25~
Fermi,Enrico,2 .
Ferriss,Maj. LesterR.s Jr.S‘~ .
FJ~ aircraft,lti, 166, 179
FLATHEADShot, 148
Fleming, Dr. Edward,190
Fort Worth,Tex.,lL
~ Shot (SNAPPER6), 55

-G-

Ganyard,Maj., ltaxB., 161
k~, COla EdwardM., 93, 96, 99, 2U
GentsCol. ‘lhomasJ., 35-36
GeorgeAir ForceBase, 166 ..
GEORGEShot (_H~SE ), 37 ..
GEORGEShot (SNAPPER7), %
Glantzberg,Brig.Gen. FredericE. commander, TG 132.&,63; procures

samplingaircraft,65 77
Glenn L. MartinCompany,LO, 2&9-2~0,255-256
GOLF BALL,Project,277
@rdon, Capt..&_B., 212
GRABIEShot, 89
Graves,Dr. klwtnC., 53; procuring sampling aircraft,~8-~, 82,2b3,

246-248,250-252,25&; proposalsfor sampling,39, 237i263-26b;
samplingdescription,21S-219; test director,39

GREENHOUSE,Operation,29, 95; DOG Shot, 36; EASYShot, 36-37;GEORGE
Shot, 37; guidedmissilesampling,95, 180; ITEMShot, 37; last of
dronesampltig,38; mannedsamplingperfected,229; plaming, 311-35

Griffith,Gen.Perry Be, 174-175
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Group,
Group,
Group,
Group,
Group,
Group,

9th WeatherReconnaissance,293-29b
31& Bombardment, 269
lJ05th Bombardment,269
461st Bom*dment 269
509th Composite,G
b900thAir Base,163

Group,4925thTes~ (Atomic),121,132, 133;assi~ed samplingsquadron,
266-267; procuringsampllngaircraft,50; suppotito operations,270;
supportto sampllng,39-&1,L8, 80, 10L, lU, 277; trainingsampling
crews,50-52, 26h; two-kc samplingoperations,82

Group,l@2th Tea~ (Nuclear),38n,139; decontaminationtechniques,236;
estaM,lshed~ZS8,26hj GOLFMU, 292; missionand sampling,1S8.159;
OperationHMWACK, 180; OperationP~B, 159-161,16&-165,168;
woo-q SaM@aXW, 253-255

Group,Experimen+d yidedlllssiles,15
Guam, 22, 179, 281, 285, 287
Guthals,PaulW., samplingevaluation,191-192,273; suitablesampling

pilots,213 ----—..
..—

-H-

H-19B helicopter,la ‘-.
H-21 helicopter,1~-166 “ ‘-
Hall, Col.H- P., 29h
HamiltonField,Calti.,7

Hanlon,RAdm.ByronHall, 17h, 253~5k
HARDTACK, Operation,212n,277; listof shots,182-185,186-189; Operation

NEWM?EEL,186, 191; OHM(E Shot,L77,186$ @Ulti~, 17b-182,23L232,
2a4%; samplingthe shotsPhase1, 182-186,271.;samplingthe shots
PhaseIY 186.191 samplingrequiremmts,176; SAN~RD Shot, 190;

-H’ho’s 177s l“’ “mTMnsh&g 189;”mcush0ts
MUiYS~ot, 89

..
Herzy,Sa-pt.Calel - 256
Hetiord, K. Fe, 236
Hichm M ForceBase,Hawaii,&l, 193, 275

- HickamField,Hawaii,7
Hircehlma,Japan,3
HirschfleldgrdJ. O., 1-2
Holtner,Brig.Gen. J. Stanley,2&2
Holzman,Col. B@amln G., 21 ...

HONESTJOHW, 277 .

Hooks,Col. DanielE., L9-50,80, 263 265
How~ton, Col. Karl H., 21, 39, 39n,h participatesin sanpltig,

ld, 112, llh; permanentsampljngiquadrm, 265; radiatlm expoeure
problenu,81, 87, 90, 229, 232-233,239
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HCWS?,ot(SNAP~ 0,55
HU1l, Lt. Gen. John EQ~ 1~
Hunter,Col* Willian‘“s 2~~
HURO?WShot,1L9
Hynes,Lt. Col. RichardJ., 139) 161} 2~~

-x -

INCAShot, 148
IndianSpringsAir Force Base,OperationHARDTACKPhase II, 1%; Operation

PINIIBBOE,159-fi2 163-165~~67s 172; OperationTEAPOT,123$ 127) 13~;

O rationUPSHOT/~~0~, 81A,87, 89; sampltigactivities,32, LO,
5~-55,66&7~ tyg-basesamplingoperations,53, 82-83,167

ITEMShat, 37
IVY,OperatiOKi SO, 52,-77,80, 82, 93-95s100s l@; p:~p::::~~ shot,

sampling,~8, 63-66,265; radiationproble~, 76;

75; samplingMIKE =S%&t,69-7L,zIL-215;trainingprogru$ 66-69-,,

J-...-..

Jacksonville,Fla., 189
.-

JAGUAR,Project,277
JANGLESU~Shot, &6
JAIGEEUNC~ Shot, L6 -.-
,TB-57sample=, 292

JohnstonIsland,7, 186
JointTask ForceSEVEN, 93-94, 96$ 99, 103, 152$ ~%$ 174-175, 2bh, 253S 2%

-K-

Kelley,Lieut.Robe~ L. 255
Kepner,Maj. @n. William‘.$ air co~ander for CROSSROA~$ 3 for

SANDSTONE,U; 18, 19
...

Kesling,Col. EarlW., 39, L8, 2L5
KICKAPM Shut, 1L8
Kieffer,Col.William Bos 231-232S236-237$239
Kil~ore.CO1. J&nR*~ 15$ 16$ 18
KING Sh~t, 75
Kirtla.ndAir=rce Base, LO, Lb, 54, 126,269; radiation=fetyso~$9~

receiveoMAIY5samplingsquadronas tenant,29S; sampLingactxvitles,

32, &o, 51-52,lh3, 180, 182, 261, 275, 28b, 293; s~pltig tratiing
prO~ams, 66, 81-823l~; suPPofi‘f ‘~ratiom$ 1223-160-161,163,

M, 178-179,186; two-basesamplingoperation,EL, 53,”83,172, 272
KIWI,project,2733 277s 288-290
Kno~lle, Term.Y 134 .-”
KOON Shot,109, 111
Kregloh,Capt. Ed~n RDS ho
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KwafaletiAtoll,facilitiesfor s~Plfig~ 6~j 69$ 76; Operation
CRC6SROA123,?, 9; ~peration IVY, 71, 75; Operattin Sm~TO~,
18, 19

-L-

L.20 aircraft,165
LACRC6SEShot, 147
Ladd,Ma$. Roy E. 41
Landon,Col. Ku* M., 84
LangleyAir Force Base,269
Las Vegas BombingRange,29
Las Vegas,Nev.t 29, 42, &b, 128
LaughlinAir Force Base,181, 276, 281, 286
Uurence G. ~SCOIU Held, 177
~Baron, RobeI+, 265
Tke, Ml. @n. Rob* ~., 35
LeMay,Gen. CurtisE.,-propyals for sampltigaircraft,64
LI’ITLEHIY, 1
Livermore,Calif.,96
Long Beach,Calif.,276 “....

LOS AlsmosScientificMbo-toryr 63; airc=ft mdflicatiom~ 2&9-2~; ““
desl~s samplingtanks,179-180,2h4-245;250;_, 288; Operation
BUSTER/JANGLE,39, ~; operationCAS~, 9L, 96J Operation
CROSSR-, 4, 133 Operation.HARDTACKS191-193; Opration Ins 6~;
OperationREDWING,139-40; OperationSAN~TQNE, 139 20?22;24;
O~ration TRINITY,1; operation‘IuMEER/SNAPPER,L8-&9,52, ~h;
Opemtion UPSHOT/KNOTHOLE,80, 82, 8h; radiationex~sure 199,211,
231; samplingrespcmsibilities,212-213,21S-219,225, 28~; testing
and samplingrequirements 29, 31J, 38, &O, 63, 66, 83 94s l~s ll~s
139, 168, 182, 198, 242-2~3, 2L6-2L7, 263-264, 273-27~, 290

Ludlsm,Capt.DouglasG., Jr.$ 29b

Mahon,Col. He=chel D., 152, 249
ManhattanProject,lj 4$ 11-13

MarchAir ForceEase,166
MarchField,Call-f.,~
MarshallZslands,12
McClellanAir ForceBase,39,182,287,293
McClellanCentralLaboratory,212
McGehee,Lieut.SamD., 266

MCQUO~, lfa$.HerbertW., 266
Meinke,Capt. Rancis B., 266
Menza,Capt. DominicE., 1.18
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MET Shot, U3
MIKE Shot,69-7h,93-9k,21~-215
MilitaryAir TranspotiSertice,175-176,28o;

receivessampltig

squadrons292
MilitaryLiaisonCommittee,26$
Miller,Col. G. W., 122

{

Mills,-ljrig;@nQ JohnS., OperationCASTLE,93, 1C6;
Operation‘IUMBLER1

SNAPPER,L8
{

permment samplingunit, 261; procu.rtigsuitable
samplers~2 2S 2&~; supportingOperationBUS~R/Jmm$ 38-39

Mitchel12Ma$= ~nig ‘“s 1~~ 267
Mobile Air MaterielArea,65, 97
MOHAWKShot, 1L8-1L9 -. .

Moore,PhilipR.~ pFbcurnngsuitablesamplen, 179; samplingevaluations,
191, 193

MusIC m, projects27~ 277J 288~ 291-292
Myrtle Eeach,S. C., 13~,.136

-N-

Na@sdd, Ja-~ 3
NANOTShot, 87
Nashville Te~*~ 13~
NAVAJOShot, 149
NavalAir SpecialWeaponsFacility,1?6, 178, 269 (
NavalAir Station,Atlantic”City,N.J:, 12
Naval RadiologicalDefenseLaborato=, 133$ 235
Navy, U. S.S 15L; Operatim CASTLE,101; OperationCR@3Ro~2 3S 11-13;

OperationTEARX, 133
J

NE-57airoraft,291
NE~AR Shot,111
NellisAir Force Base, 31, 33 &2, 166

[NevadaProvingGround,8b, 13 , 218
NevadaTest Site, h5, h7, 80, 158, 163, 167, l%, 273
Newman,701. Fred H. 277, 279
Norfolk,Va.s 12> 13L
Nugent,CO1. Richard s-s 96

4-

-——

Cgden Air MatertelAmes, 98
Ogle,Dr. Willi~s 243
Oldfield,Capt.CharlesS. 255

Omohundro,Col. T. T., 2b9
Operation see individualoperationby name
ORANGEShot~77, lM
CSACEShot, 1.&8
C)usley, ~olo @l Ae~ 6&, 1~, 161, 163, 268
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\’
p2v aircraft,bl, U6, 179, 269
Pacific Ama Command, 28o
pacificProvingGround,29, 67, 93, 96-97,99, 105~252
Partridge,Gen. EarleE., 245

r Perry Island,106
Peterson,Erig.Gen.Nomal L., 293.29&
PhilippineIslands,281
PTLGRIM,Operation,231, 252
Pinson,Col; ErnegtA., radiationexposureproblem 23S, 239;

radiationexposurestudy,230
Plank,Dr. Harold.?.,on samplingtechniques,219-25S; participatesin

=nlplhg$ L2-. 70-71,76, 81J,90, 10h; permanentsampltig
squadron,265; procuringsamplingaircraft,L9, 63, 9L-95,100, 12L2
126, 139-lLO,2b7-2Sl,29; radiationexposureproblems,81, 8?, 90,
102, 231-232,237%239; trainingprograms,66

PLUMBK)B,Operation,-???; aircraft,165-166; list of shots,169-170;
pbnning, 161-165; rob of 4950thTestGroup, 158.161; sampling
phs, 167-168,236-23?; samplingshots,168.172,272; SMTA Shot,
in

Power,Lt. Gen. ThomasS.”,~~, 2.79
Price,Maj. JosephL., 167

Q-2 drone,96
@rleS$ Hon. DonaldA., 279

-Q-

-R-

Raleigh,N. C., 13&
Ramey,Btig. @n. RogerM., commandingsamplingeffortsfor CIWSROAIS,

3, h for SANDSTONE,U
RMGER, Oprationg 29-3hg37; firstmannedsampling,30, 33-3&,41, 229,

2L2; preparationfor, 32
RAY Shut, 87
RB.36 aircti, lGQ, 10&, 107, 117
RB-52aimraft, 269
RB-57 aircraft,28o
REDUYNQ,O@@ation, 175, 277; APACHEShot, 149; BLAC- Shot$ lh8;

CHEROKEEShot, 1h6-1&7,252, 260; DAKOTAShot, UB; ERIEShot, 147;
FLATREADShct, 148; flightsafety,151-152; HURONShot, l&9,
INC.AShot, 148; KICKAPOOShot,1&8; LACRCSSEShot;’”146.;MOHAWK Shot,
l&8-lb9; NAVAJOShot, 1h9; C6AGEShot, 148, 270; planntig,139.l&l,

4 143, 145, 243, 249; radiationproblems,l&9-1~0,232; s~Pl~g sho~s
l&5-lSO; SEMINOLEShot, 1L7-1L8; TEWA Shot, lh9; YUMA_Shot,1~7;
ZUNIShot, 1.&7

.

# 8
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Reeves, JamesE., 253
Reid,Elliott, LO
R@13dOVa, USS,6?, 69, 76
_son, Mj. &n. wiIli= L~~ 15
Ritland,Col.OsmundJ., &8, 80
Robbins,Lt. 201, Jarl W., Jr., 1.61

RocMMm, USS, 7
Shot, 106,109

Rose,Capt.Williams., 82
Roeemont Calfl.,180
Roswell~rmy Airfield, N.M., 4
Roswell,NOM., b
ROVEI?,Pro$ect,273, 277,288
Rowan,Lieut.JohnM.y266
Rqml CanadfanAlrFome, 272
Rublnson,William,&-5,’13

a-..
.

SA-16aixwraft,151
Sampling,cloudcharacterlstics~201-2M; drones,6-13,1%23, 30, 36-38,

96, 117; first manned, 30F’33-3b; fractimation di~~ssed, b-~;
guided miasilm, %-96S 180S 2&3-24k; pr@~eds 1-2L; p~*g
suitable aircraft, &8-53, 122; ~adiat~n d~ams 67$ 76$ 8~~ 83s 8~~

%
103, 127-128 149-150 180-18 205-212, 229-239; technimee~ 13$
17-20. Sl, 74, 85, 10~, 19, 10-181, 193-19b, 198-199, 212-226

Samuel,~ol.JohnS., 1&3, l&5, 151, 252
san Antonio Air Hateriel Area, 98
san Diego, CalM., u, 67S 1~
San Mego Naval Air Station, 101
SANISIIONE,Operation, 13-2L~ 29-~S ~; ~d~afe pro@Yu% 21$ 238;

sampling, 15-23; X MY shti~ 19-20; ~~ shots 20; ZEBRAShot, 21
Smm shut, 190

Schwartz,Samuel,133
ScottAir Force me 293
SEMINOLEShot, 1~7-lb
Sewell,Dr. DuaneC., 2&3

-La,m, Y.2-
iii% sm. ml
Shipmn, E:T: L., 238

%MLm:::~b;;:n, 26%, ,UPPO* ~~pl&n.ng, 6,,
SpecialWeaponsComsnd, - , .

suppoti to OperationTUMBLER/sNApmy b7-50s53; ~ 132c~established
63--
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Spence,%. R. l?.,2L7-21J8
Squadrm, S7th Reconna&sance &O
Squadron, 393rd BOmkdment~ L
Squadron, 1211th Test,(Sampling),mission,293o new home, 293; tenant

at KirtlandAPB, 29L; see alsoSquadron,~926thTest,(Sampltig)
Squadron,3200th Drone,35—-
Squadron,b926thTest,(Samplin),Air Force Outs*ding Unit Award,277,

d279; established,261,2 ~267j flightsafetymaneuvem, 151-152,
239; flyingsafetyawafi,272; GoLF BALL, 292; Km, 288-290;
MUSICMAN, 291-292;OperationCASTLE,99-102, 106; Operation
HARDTACK,179, 181, 190, 271; OperationPLUMBBOB,167, 171.172,272;
OperationREDWING,139-lLIl,1&3; OperationTEAPOT,126, 13~, 136;
procuringsuitablesamplers,122, 139, 177, 180, 25’6;radiation
safety,lSOB Z30; samplingresponsibilities,212, 270, 273-27&3
s~cial sanpxlngprojects,276-277; SUNDAYPUNGH,290-291; Test
AircraftUnit, 267-279; tramiferredto MATS, 292-29&(change+f-command,
293-294); under 4950th,158, 161; World-widesamplingprojects,280-288

Squadron,L928thTes~70
Squadron,h935thAir Base,--159-160,16&, 273
Squadrm, L952ndSupport,159-160
Stewart,CO1. C. B., 2L6 ,:
stOckman,Capt. HarveyS.9 @- .
StanfordUniversity,&O
Starkey,Lt. Cole JamesS., u
Stranathan,Ma$. Gent. S., 21i6-2h7.
Strategic Air Command, 61J; Opemtion GASTIB, 93, 100

d
operation REIlWN(3,

143, 153, 268-269; participation tiSAN~mj ; pilotsand aircraft
in IVY, 66, 47; supportto OperqtianHARIYTACK,176-177,1?9, 181,
2S&-2S6; supportto !lSJMBLER/SNAP~,52,-5&: sumort tomoT/
KNOTHOL@,82;- trainingsamp-lerpi10&~”~72;-world-widesampling
projects,275, 280, 282-284,291

Sheet,Kenneth,96
SW!DAYPUNCH,Project,277, 290-291

.-

-T-

T-33 aircraft, evaluation as sampler,
sam~ing, 35-36,LO, i14=M, 50-56
80

&7, 126, 230, 2&2, 2b6; used for
, 165-166; used for sampY.ingtraining,

Tactical‘Mr Command,139, 1&3, l&5
TaskForoe ONE, 3
Task ForceSEVEN, or~ized, ~
Task Force132,93
Task Group1.S (Prowisiond),4
Task Group 132.~, %; fcrmed,52, 63; planningfor CASTIE,9~;

preparationfor IVY,6L-65,76-77,265
Task ~OUp 3e&, 35
Task Group7.1, 152, 17h, 253
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.’



Task Group?.~, Operationcfi~, 97, 100s 103,106, ~l; Op=ation
HARDTACK,”175-17$,195; OperationRED~~G, 139-141,l&6n,150; 152;
organizationof, IL-15; radiationsafetytraining,181; sampling
techniquesused, 219-22$; suitablesamPlerss252

TEAK Shot, 177, 186
TEAP~, Operation,2??; APPLEShot$ 122, 126; HIGH ALTITUDEShot, 130,

132-13b,136; Homm’rshd, 126; MET Shot,123; pbning, 121;
radiationproblems,232; samplinghi@lights, 122-130; sampling
prepratiow, 121-122; WASP-PRIMEShot, 126

TEWA Shot,149
TF-80aircraft,35
Thompson,Col. AldenG., 161
TXGER/CAT,Operattin,100, 277
TITANIAShotj189
Tracerlab~Incorporated,LO, 98
TratisAir ForceBase, 2.75-276
TRINITY,Operation,1-2, 29
Truman,Pres.HarryS., 3, 14
TRUMPET,Operaticn,212,.._~, 231-232
TUMBLER/SNAPPER,Operation,b?-%, 66, 72n, 80; samplingshots,53-56;

suitablesamplingaircraft,&8-51; Test AircraftUnit fo~d~ 48;
trainingfor sampling,263 -—.

—..
a=

i

u-2 aircraft,255, 27S, 282-28&,286-287
Univemity of CaliforniaRadiationkboratory, 96-97,40, 168, 182, 190,

212,2b3, 253 (

UPSHOT/KN~HOLE,Operations 93S 26?S 277; -sh% ~; w~:~~
87; HARRYShat, 89; list of shots,86; NANCY Shot, 87;
87; samplingpreparations,80-8L,266; samplingthe shots, 84-90.’

=w-

Waddleton,Col. Thomas R., 252
Walk, Brig. @n., A. R., 96
WalkerAh ForceEase, 66
Yalker,Lt. Col. Walter B., 161
‘~amer-RobinsAir MaterielArea, 1~, lh3, 180
Washington,D. C., 38, 136$139
~~wp PRIMEShot,126
Watkins,Lt.~k James A., 82, 267
WB-29 aircraft,22, 23; firstused in mannedsampling,30, 33, 3?
~-50 aircraft,242, 280, 285, 287
t~gnall,CO1. Paul R., 161, 168
Wilson,Ma:. Gen. RoscoeE., 33, 38
Wing, 12thFighter,52
Wing, 58th,&
Wing, 301stBanbardment,268
Wing$ h05thBomb,145

34’2
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Wing, L6kt Mb, 1L5
Wtig, 550th OuidedMissfles,35
Wing, 4080thStrategicRecormaiss=ce3(Li@t)~ 178$ 2S6D282,290
Wing, b90~t SuPPo*S (Atotic)$ ~b
W@ld War II, 1, z67
WrightAir Develo~nt Center,n, 65-66,96-98,161, 177, 179, 2b8, 269

WfightlpattersonAir Ease;6

,-
...

YANKEEShot, 111 -
YOKEShots 20
YokotaAir Base,286
Yokota,JaWs 281S ~ ...
YUCCA Shot, 177, 182
YUM Shot, 147

.—

ZEBRAShot, 21, 22
?sJNYShot, l&7

---

MWUHO
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