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FOREWORD

Aircraft sampling of atomic clouds became one of the great

flying adventures of all time. Scientific analyses of cloud debris

required retrieval of this material from every feasible continental

and overseas test shot and represented in the fantastic actiyity were

not only the 4926th Test Squadron (Sampling) but also many flyers,

scientists, and support groups~ both military and civilian o In this

respect, the subdued style of this history obscures a multitude of

personalities and experiences which if included would have overdrawn

resources at hand and delayed the publication of the sampling story

indefinitely. It is intended, on the other hand, that this volume will

serve both as a history and a V1ide. There js jncluded certain

instructions in graphic detail, general problems are examined carefully,

such as scheduling, requisitioning material, and aircraft and personnel

under conditions of radiation, so that newcomers might not be totally

unfamiliar~with sampling as it was done in the past o

On 16 August 1961, the 4926th Test Squadron (Sampling) transferred.
from the Air Force Special ~eapons Center, to become a part of Air

'Weather Servic'e, Military Air Transport Service. Along with the transfer

went many years of experience and profitable relationships among the

~enter and agencies of the Department of Defense. A part of that story

in this invaluable service toward developing the nuclear genie o

is also brought up-to-date as a tribute to the people who participated

\.....J!AP.1 "l.'~ ~v/

TV'ARD ALAN MIN GE
~enter Historian. .

I.r '0----
<J

i
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the solutions to the problems of the later
./

Except in such sections as are jnherently technical in nature, a

ii

tests arT-ear to hav-e rotential future use, therefore they are discussed

From the opening chapters the transition is toward a " problem_

DTTRODU :::TJO~J

Basically, the text contains information ~mjch all of those djrectly

nuclear testing activities.

of the cloud samrling effort cannot be co:nrletely divorced from the entire

rroblemsunique to t~e samr1:i.na effort. nevertheless', the chronicling

in detail. Emphasis l1as been rlaced on presentinp; the solutions to

narratives, the Russians had started atmospheric testing and the United

or devices had been discontinued frr more t~an hro years, tIlts monograph

Undertaken at a tirne when atmospheric testinp.; of nuclear "reapons

the compHation of documents, interviev,,1S, and the writing of the

solvingll attitude. T~e problems whjch arpear in the early tests are not

'Has to be a record of nuclear cloud samrhng. Prior to cornrletj,on of

the problems of later tests;

in an increase in the understandinE of the need for nuclear cloud

States had resorted to lmderground testine. As this \-l.istory ""ras concluded,

level of those called upon for rartidration in future samrline; e Pforts.

associated with nuclear cloud samrlj,ng or 1-d.th decontamjnation of aircraft

should have knowledge. Jt js hoped that a study such as t 11jS will result

samphng; that in turn, Hill result in an increase in the lImotivatlonll

DOMINIC was underway and the sampling story continued.

?oncerted effort has been made to reduce technical terms and phraseology
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to understandable levels. Those readers who may be required to enp.;age

in direct efforts associated with the sampling of clouds will gain an

understanding of the over-all complexity of the sampling mission and

will realize the importance of their specific tasks or missions.

Preparation of the charter HARDTACK was made extremely difficult

because so many of the documents were in use at Johnston Island by those

implementing Operation DOMINIC. It is regrettable that this work could

not have been completed and published soon after the conclusion of HARDTACK.

It could then have been used as a primary reference source in planning

DOMnrIC, with due re?ard to the technical contents of the referenced

specialized documents available from the Historical Division files.

Fortunately, many of the documents used in compiling this special study

'Here assembled by a former member of'the Air Force Srecial 'o!ear-ons Center

historical staff, Mr. ~~rren Greene. Had Mr. Greene not secured these

documents when he did, much of the storywou~d have been lost. Unless

desiv,nated as being physically located-elseWhere, all documents referred

to are in the files of the Air Force Special Weapons 8enter Historical

Division. They are available to authorized individuals wishing to study

their contents; it is possible that copies may be loaned when requested

throuf,h proper procedures.

The informality and approved direct-communication rules which were

in effect during the earlier nuclear tests enhances the value and

interest of the documentation used. The correspondents, protagonists

and antagonists 9 in th~ rare disagreements which arose, regardless of the

symbols of rank worn on shoulders or the scientific status ~eld, were

iii



task of nuclear testing.

It is regretted that insufficient credit is o:iven to the rilots

~: ~
.; ~.

SHSH-2-0034.,r_._'.....
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converting journalistic habits of ~:Titing j nto historical form.
/)') /?

J~}': /J M0 ( .'
, '---'-'-'\..L."j/ U j (; ~ '7Y)

LELA.ND B. TAYLOR - /'
Master Ser~eant, USAF

was rarticularly he1pful and patient in the p:uidance necessary for

staff of the Air Force Special :,ieapons Senter Technical Library, mld by

hand in sampling from the early days and '::artain C-ordon E. Stalcup,

historian for the ti926th Test Squadron (Sa:npling); many members of the

assistance was given by Jolonel Paul H. Fackler 1\Tho has had a guiding

pilots. From Los Alamos, I am particularly grateful to Paul Guthals

and Philip Moore 'Who read the manuscript with a critical eye. Valuable

give sufficient information concernj,ng those rare individuals. The

expressed their opinions of the high and unusual calibers of the sampling

scientists from liThe Hill" (Los Alamos Scientific Laboratory) who gave

me such valuable assistance in compjljng this work, emphatically

those communications 1>1ithout becominr, infected Hith some degree of hero

1,Tard Alan Minge, Air Force Srecial :'Jeapons ::::cnter Historian. Hr. Hinge

all human beings. It is doubtful that a serious student could peruse

'Hho gathered the nuclear debris. ~!or do the rrjl:'lary or secondary sources

worship as concerned many of t~e principals who en~aged in the awesome
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Air Research and Development Command directed
the Special Weapons Center to undertake air
to-air nuclear warhead rocket development.

CHROt-TOtOGY

Indian Springs Air Force Base transferred
from Air Training Command to Special
Weapons :~enter.

Operation CASTLE conducted at Enh1etok and
Bikini Atolls in Pacific.

Operation UPSHOT/~JOTI{01E conducted at
Nevada Proving Grounds.

Operation IVY conducted at Eniwetok Atoll
in Pacific.

Operation rtn1BLER/SNAFPER conducted at
Nevada Proving Grounds.

Operation BOSTER/JANGLE conducted at
Nevada Provinr; Grounds.

Special Weapons Command, redesignated
Air Force Special Weapons Center, became
part of the Air Research and Development
8ommand.

Operation CROSSROADS conducted at Bikini
Atoll in Pacific.

Operation ~IGER conducted at Nevada
Proving Grounds.

Operation SANDST<lTE conducted at Eniwetok
Atoll in Pacific.

Atomic bomb dropped on Hiroshima, Japan.

Atomic bomb dropped on Nagasaki, Japan.

First nuclear dev:i.ce exploded at TrinitY:J
New Mexico, introduced the atomic weapon era.

April-June 1952

1 July 1952

'~;

--November 1952

l-1:arch-June 1953

March-Hay 1954

11 May 1954

16 July 1945

6 August 1945

9 August 19L5

-- July 1946

April-May 1948

January-
February 1951

October-
November 1951

1 April 1952
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February-
May

May-July 1956

21 May 1956

1 September 1956

27 November 19.56

__December 1956

1 January 1957

29 April 1957

May-October 1957

Operation TEAPOT conducted at Nevada
Test Site ..

Operation REDWING conducted at Eniwetok
and Bikini Atol~ in Pacific.

CHEROKEE Shot, first American airdro.p of
a megaton weapon, performed over Charlie
Island, Bikini Atoll.

Activation of the 4950th Test Group
(Nuclear).

Joint Task Force SEVEN published planning
schedule for Operation HARDTACK.

Special Weapons Center be gan planning for
ultra high altitude shot of the HARDTACK
series.

Air Defense Command began limited emergency
MB-l rocket capability.

Preliminary "book message" constituting
authority for Air Force commands' tq begin
initial planning for Operation HARDTACK
issued by Air Force headquarters.

Operation FLUMBBOB conducted at the
Nevada Test Site.

d

19 July

1 October

1957

1957

JOHN Shot fired at the Nevada Test Site;
first Iive firing of an ME-l air-to-air
nuclear warhead.

Headquarters, Task Group 7.. 4 (Provisional),
for Operation HARDTACK designated and
orp;anized at Kirtland.. This action
provided for two major :5ubordinate units;
Test Aircraft Unit, Provisional, at
Kirtland, and the Test Base Unit, Provisional,
at Eniwetok o

ix SWEH-2-0034
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24 September 1959

MUSIC MAN.

SWEH-2-0034x

Operation Plan 1-58 for HARDTACK provided
Task Group 7.4 elements a firm basis for
detailed planning activities.

YUCCA Shot, launched by balloon, initiated
Operation HARDTACK series when it fired
approximately 60 miles northeast of
Eniwetok.

KTIrJI-A PRIME, Jackass Flats, Nevada.

TITANIA Shot, safety experiment fired from
a 255-foot tower. This was the last shot
of Operation HARDTACK, Phase II.

GOLF BALL.

President Eisenhower's nuclear test
moratorium to become effective for one
year.

KIIt..TI -A THREE.

SUNDAY PUNCH, continuing world-wide
sRmpling.

4926th rest Squadron (Samrling)
transferred to Military Air Transport
Service and redesignated 1211th Test
Squadron (Sampling).

1958

1958

1958

1958

1960

1960

1960

1960

1961

28 April

6 January

30 October

8 July

31 October

7 January

22 August

16 August

10 October
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CHAPTER I

TESTS PRECEDlNG MANNED SA.MPLING

Perhaps the biggest thing to come out of the Second World War

was the development of nuclear energy" The intensive program which

resulted in making this energy available was climaxed by the detonation

of the world's first atomic explosion near Alamogordo, New Mexico, in

,Tuly 19h5. Compared with later programs, the Alamogordo test was a

very primitive affair" Although the cloud itself was a factor in

planning the test and several B-29 bomber aircraft were airborne, on

this first test no samples were taken from the atomic cloud" Crater

samples were taken instead. 1

O;zration TRINITY

By mid-19u.5 the Manhattan Project scientists, working at Los

Alamos Scientific Laboratory, developed tITTLE BOY and FAT MAN" The

latter was chosen for the TRINITY test,,2 During the dramatic preparations

for the explosion, the Manhattan Project people had their theories pretty

well worked out3 but there were a number of areas where speculation on

the possible results of the TRINITY were made" Some of the scientists

considered the possibility of setting off a chain reaction with the

bomb which could not be controlled. 'What if the chain reaction did

not stop with the material in the bomb, but continued on through the

surrounding atmosphere?U At the same time, the expected cloud from

the TRINITY shot was the subject of some attention" Professor J" 0"

Hirschfielder, of the Laboratory, wrote: "Calculations which I have

made on the smoke column would indicate that the radius of our smoke
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and the interiors were lined with lead. Professor Enrico Fermi was in

,
I
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satisfied with the TRINITY test. The bomb 11 0 0 • was as powerful as any

had dared hope and it was a practical weapon.1110

one of these sampling tanks, supervising the operation. Crews lowered

Possible dangers from the radioactive cloud following the shot were

the first atomic bomb detonated with an energy release of approximately

23~8 kilotons.
8

Two Sherman medium tanks, with Army crews approached

the crater following detonation and measured the radiation o They had
\:

the scoops and obtained dirt for laboratory analysis o This constituted

9
sampling mission for Operation TRINITY. But the scientists were well

been modified for sampling; a scoop operated from the interior of the tank

-

drifted over the little town, the truck convoy was to enter Carrizozo and

evacuate the oitizens.7 Just before daylight on Monday, 16 July 1945,

population near the test site. On Sunday evening, 15 July 1945, a convoy

of Arrrry trucks parked along a road just outside the small town of

Carrizozo, New Mexico, northeast of the test site. The convoy commander

was in contact with the test operations by radio and, if the nuclear cloud

uconducive to thunderstorms,'" which would reduce the radioactive fallout

from the Itsmoke column. tt,6

column 'would be of the order of 500 to 100 meters therefore we would not

expect to 'poison an area of more than a few square kilometers 0 n5 Professor

unknown. Therefore, precautions were taken to protect the unsuspecting

Hirschfielder also proposed that FAT MAN be fired during weather conditions
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Operation CR05SROADS
",

During Hiroshima and Na,gasald., no attempt was made to collect samples

sor of any type" These were the only nuclear detonations made by the United

ions states which did not have some samples taken" They were followed in
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July 1946, by Operation CROSSROADS, the first of many elaborately planned

and copducted tests on the new energy" During CROSSROADS, the debris

II
from an atomic, cloud was sampled by aircraft for the first time"

The greater part of the Operation CROSSROADS program involved the

United States Navy" From target arrangemen.t to support units, the

operation was almost entirely Navy with naval personnel filling 90 per cent

12
of the posts" On 29 December 1945, the Joint Chiefs of Staff appointed

Vice Admiral William Ho P" Blandy, an ordnance specialist, to command

Task Force One, the organization Which would conduct the tests o President

Truman, on 10 Jarmary 19L9, approved the appointment and, the next day,

13
the Task Force was activatedo

Air operations for CROSSROADS was commanded by Major General W. Eo

Kepner, Army Air Forces" General Kepner had Wide experience in aviation

commands and was familia~ with both Army and Na~ air activities.14

Admiral Blandy organized a number of task groups for specific functions,
(

a practice which was continued through nuclear test programs including

15
the overseas tests conducted ten years later in 1956"

Under the Task Force, the Army Air Forces established Task Group

105, commanded by Brigadier General Ro Mo Ramey 0 General Ramey's Task

Group was responsible for all Army Air Force activities during Operation

3
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give false impression of mat the cloud contained" "With no

experience to fall back on," 1filliam Rubinson, a los Alamos scientist j

many places and as many ways as possible, and devise wh?t means he can

sampling with drones because of the unknown dangers. Manhattan Project

sampling requirem~nts included tiny portions of the debris contained

in the atomic cloud Which represented what was actually contained in the

Operation (;ROSSROADS saw the beginning of Air Force atomic cloud

change in the distribution of debris particles collected and could

wrote j "All that one can do is to collect as many different samples in a3

Air Field as a satellite training field for Task Group 1&5 (Provisional)

4

that fractionation would take place& Fractionation was the rhysical

cloud. One of the,big~est worries for the scientist~ at that time was

where the worldYs first atomic cloud sampling was in preparation with

17
drone aircraft&

range~ near Albuquerque and Alamogordo were used heavily and :::10vi3 Army

Sampling GROSSROAns

to the bombing aircraft unit, the 393rd Bombardment Squadron. Bombing

concentrated on its special mission j with the highest priority being given

Roswell Army Air r;eJ.d transferred to the Fourth Air Force from the

Roswell" There an inten8ive training program was instituted" Each unit

CROSSROADS and the 58th Wing of the Fourth Air Force was designated

HeadquaI-ters j Task Group 105 (Provisional)&16 From t..1.is organization

came the staff for the test group & The S09th Composite Group and

Second" It had dropped the two atomic bombs on Sapan during World 1-Jar

IT" The 58th ~Ting then transferred from March Field j California, to
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of testing whether fractionation has occurred~ A silent prayer is then

made that no fractionation will occur ~ II Fractionation occurring

naturally within the cloud and that caused by the characteristics of

the sampling device employed, constituted two types of fractionation"

Mfl!lned sampling was at some disadvantage in the first type because of

it the necessarily later penetrations"

l ven One method of testing for fractionation, Rubinson added, was with
'.

samples collected by radio-operated drone boats" Soon after the CROSSROADS

Under the circumstances, Rubinson wished for as many cloud samples as

during Operation CROSSROADS.. The unit organized at Clovis Army Air Field,

SWEH-2-Q0345

~~ !",2,,1.. The Instrumentation and Test Requirement Unit,

Task Unit 1,,5,,3, was charged with taking samples from the atomic clouds

*Results of the water sample tests indicated that some fractionation
had taken place"

from eight different altitudes with only four altitudes during the water

18
detonation"

could be taken" For the airburst, he asked that cloud samples be taken

period of time, other drone boats would go into the target area to collect

reported, It" ~ " then we could be sure that no fractionation had occurred

between the time of the shot and time the first samples were collectecr.,*

more samples" If the later samples matched the earlier ones, Mr" Rubinson

detonations, drone boats would move in to collect water samples" After a

)
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", New Mexico", on 1 February 1946~ and consisted of people from technical

sections of the Air Materiel Command", at Hright-Patterson Air Base~ who had

been enP:'aged in development of drone operations o There were also a number

of experienced B-1? bomber crews in the unit o
19 In this context", the Army

Air Forces Drone Unit had four B-17 drone aircraft", four B-1? drone control

aircraft j and one B-17 master drone aircraft 0 They Here equipped with air

filters and air collection bags for gathering debris o
20 Box-like filter

holders were mounted on the top and bottom of the drone aircraft fuselageo

Into these fitted two thicknesses of filter paper which admitted 90 cubic

feet of air through themo Each drone had a larger rubber bag which could

capture 90 cubic feet of airo These bags were opened for thirty seconds

while the drone passed through the cloud, then closed o In additionj the

engine air intake filters on the drones were removed after a flight and

tested for radioactive debris 9 altho~gh this method produced very little

t ' 't 21 1 dradioac ~v~ Yo The drones a so carrie cameras to record the growth of

22the atomic cloud at. close range o

Air Materiel Command technicians be~an an intensive training program
t.;

at Clovis Army Air Field to enable B-1? bomber crews to handle drone aircraft
o

Special courses in the use of radiOooControlled eqnipment were instituted

and preparation for an activity never before attempted o Drone aircraft

had been operated before by remote contro1 9 but during the drone training

program", safety pilots were aboard to prevent loss of these specially

modified aircraft o
23

The Task Unit 1 0 503 accomplished its first training

mission on 11 February 19469 and by 15 February 19469 the first B-17

pilots began training in radio-controlling of drones from the ground

6

ar

Ie

t:

c

w

r

I

J



I

and from other B-17 aircraft in flight. The flight training stressed

long-range navigation, cruise-control, radio-eontrolled landings and

takeoffs, and both high and low altitude missions in order to achieve

coordination between the control aircraft and the droneso- Much time
jrol

was devoted to ground approaches and to developing standard operating

Sniwet6k.. The water echelon arrived in the islands aboard the Rockinham

dress rehearsal which cancelled after the drones were already on stationo

S~!EH-2 -00347

the first shot of the series.

"eiv,ht practice missions flown between 14 May and 24 June 1946.. Six of

Drone flight training immediately resumed in the Pacific area with

Altogether, the drone aircraft unit flew some 610 hours of r-ractice before

Task Group; one mission was for the drone aircraft alone; and one was a

these practice missions were dress rehearsals for all air units of the

and all personnel of the unit were in place by 6 May 1946 0 Headquarters

procedures for all phases of drone control and operations 0- Sixteen

B-1? crews completed drone flying training during which they accumu

lated some 138 hours of flying and 90 hours of ground training o 24

Late in April 1946, the A~ Air Forces began moving to the Pacific

for Task Group 1 0 5 was on Kwajalein, While the drone unit, along with
25

part of the air-sea-rescue service, was at Eniwetoko

Field, California, to Hickam Field, Hawaii, to Johnston Island and to

,.

for the operational phase of CROSSROADS.. 'lbe echelon of Task Unit 10-5..3

left Clovis Army Airfield from 19 to 23 April 1946, and flew to Hamilton

::i
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in a control B-1?, took over the flight of the drone" On another

a safety pilot sat in the drone aircraft" On one occasion the safety

malfunctions occurred, the drone unit technicians and mechanics corrected

27the trouble and experienced what to watch for in other drones"

lost had the safety pilot not been aboard to land the aircraft. As these

occasion a corroded antenna snapped on a drone
9

which would have been

140 landings with the B-17 drones. The airborne controllers totaled
26

89 flights during the same period" During all these practice missions

the drones from other B-1? control airplanes" During the training on

I

and the safety pilot straightened it out before the airborne controller
9

was coordination between the ground controllers!J who landed and launched

occasion the drone went into a steep climb just after clearing the runl~y

pilot prevented the· drone B-1? from crashing on takeoff" On another

the aircraft from control jeeps, and the airborne controllers who flew

At first!J the main problem encountered during the training period

Eniwetok the ground drone operat6r.s controlled 124 takeoffs and made

Sampling~~. On the last day of June 1946, word circulated

that the first atomic bomb of the series was to be dropped the next

morning" During the night, crews swarmed over the drone aircraft,- making

~niwetok!J ground control pilots in radio jeeps sent the four B-17 drones

off on schedule. The four control B-1? aircraft took over the drones

final adjustments" At about 0130 on the morIting of 1 July 1946" the

first of some 85 aircraft took off to participate in the test" On

and climbed them to their assigned altitUdes:; li1here they began a
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programmed pattern 'While waiting for the B-29 aircraft to drop the bombo

A fifth B-1? .bomber, the master control aircraft, also circled with the
28

others over Bikini Lagoono

A command aircraft, wit~ General Kepner and General Ramey aboard,

circled over the test area on the lookout for any last minute changes

to the air pattern while the B-29:t arriving with the bomb, reported

bombs away and at approximately 0900 ABLE exploded over the target fleet 0 29

At this point, the control aircraft, MARMALADE TWO, turned its B-1? drone,

FOX, toward the rising cloud at an altitude of 24,000 feet o As the drone

neared the atomic cloud, MARMALADE TWO released it on automatic pilot and

Eniwetok. -'

The four B-1? drones were flown back to Eniwetok and turned over to

the drone controllers in jeeps at the end of the runwayo All four drones

SWEH-2-0034
- .J

9

landed and taxied to the radiological s~fety area o' Radiologists and

project personnel removed the air bags and fuselage filters, loaded them

aboard a transport aircraft, and flew them to Kwajalein for laboratory

qy LOVE drone at 0922. Both were recovered by their control aircraft o

control aircraft caught up. At 0921 HOW drone entered the cloud followed

At 0920 GEORGE drone entered the cloud at 30,000 feet altitude.

The control B-1? was heavily loaded with fuel and, 'When it had circled

TWO speeded up, circling around the cloud carefully, and when FOX drone

came out the other side, again took command and began the trip back to

the cloud, GEORGE drone had already. com~ out and was headed away. The

master drone control air&raft then took control of GEORGE until the

drone FOX entered the cloud about eight minutes after explosion. MARMALADE

e

ed
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decided that two of the B-1? drones:l FOX and GEORGE" would be directly

On the morning of 25 July 1946~ jeep radio equipment launched these

position the aircraft and the unit flew daily missions over Bikini or

time.? four~motored drone aircraft had been flown without a safety pilot

over the BAKER detonation o This called for extremely accurate flying to

time samples were taken from an atomic bomb cloud., Also" for the first

te~ts., The GEORGE and FOX drones 9 first two through the cloud" were

intervening time, the drone aircraft unit kept busy for an additional

requirement, performing necessary precision flying., Top test officials

Sampling BAKER o BAKER Snot came on 25 July 1946., During the

The ABLE test sampling mission proved to be a Success
o

For the first

Eniwetok preparing for the missiono A radio beacon on the target ship

11 ' 't·, 30aided the drone contra ers III POSl. l.on:t.ng
o

two drones which were taken over by their drone control aircraft and flown

to an area west,pf the tarr,et ship,? with Bora Island as the reference point

for making their run on the target o While waiting for the shot to go off:l

drones FOX and GEORGE underwe~t two practice passes across the target

ship. The radio beacon on the target was of great aid in placing the
. ft 31al.rcra 0

Seconds before BAKER Shot9 drones FOX and GEORGE started their live

runs over the target ship <> FOX drone flew at 6.:1 000 feet a1titude and

GEORGE drone was at 169 000 feet. On board GEORGE was a television
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camera, aimed at the target ship" which transmitted to the test control

ship recording the pictures. 32 Timing was just right. When the bomb

irst exploded in the water, FOX drone was almost directly overhead. Five

t

t

seconds later, the shock wave caused FOX drone to e;ain about 60 feet

altitude, the bomb doors warped" all-inspection plates blew off, the

tail gunner's escape hatch blew inside the aircraft, the canvas covering

over the tail wheel well split,and standard aircraft cushions inside the

aircraft rorsted. Drone control was maintained throughout, however. Ten

seconds after the blast" the shock wave struck GEORGE, 16 51 000 feet over

the target. GEORGE gained 300 feet from the shock wave" but sustained no

own. the center of the cloud at 11,000 feet. Returning to Eniwetok, drone

Drone HOW passed through the atomic cloud at 7,000 feet on a

When Manhattan Projec~ scientists later removed the samples from

S'WEH-2-0034

~ 71-..«

11

~ Unit !..~o~ Navy Drones. A Navy drone unit also collected

samples from the atomic clouds during Operation CROSSROADS. Organized

drones HOW and LOVE, they discovered that the HOW sample was too weak.

Only the LOVE sample and one Navy drone sample were of any value. 36

landed at Eniwetok without incident, but dron~ HOW lost its brakes on

35landing, went off the end of the runway, and sustained some damage.

visible damage. futh aircraft responded to directions and landed safely

on Eniwetok.
33

seven and one-half minutes after the detonation, drone LOVE went through

sampling run five minutes and eight seconds following detona.tion. At

101m eat away from its control aircraft and 51 after a call for help, the

master control aircraft teg.ained control o
34 Three of the B-17 drones

oint

iO

se
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On shot day, the Navy Drone Unit had its airplanes in the air on

When the Shangri-La sailed from San Diego, the Navy Drone Unit had four

F6F drones modified to collect samples. In the Marshall Islands, the

drone aircraft landed on Roi Island, base of operations. While waiting

-
I

at the Naval Air Station, Atlantic City, New Jersey, on 26 January 1946,

it had 30 drone F6F-3Ks and 26 drone control F6F5s" On 7 March 1946,

the unit boarded the aircraft carrier Shangri=La, at Norfolk, Virginia,

and arrived at San Diego, California, on 1 April 1946, .for training at

Brown Field, Naval Auxiliary Air Station, Chula Vista, California,,3?

Shangri-La, with 110 catapult launchinf,S" The unit also accomplished 87

drone landings on the carrier deck.38

into the sea" The other three drones went through the. cloud and returned

station" A .few minutes before detonation, one of the four F6F drones

suddenly went out of control, dived away frqm its mother ship, and crashed

safely to Roi Island where the Manhattan Project personnel removed the

.for ABLE, the Navy drones accomplished 139 takeoffs .from the decks of the

samples"

the Navy's training program. During a routine training flight from Roi

For BAlffiR Shot, the drones carried cameras" In the 24 days between <.

shots, the Shangri=La launched drones 493 times. Only one accident marred

at very low altitude and dived into the sea" Both the airplane and pilot

Island on 9 July, a Navy drone with a safety pilot aboard, SUddenly rolled

were lost. Otherwise, BAKER operations went off without incident, the

,drones passed through the cloud, then landed on Roi Island where the
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39samples were removed e However, only one of the three F6F drones returned

ho
with a usable. sample.

Evaluation of CROSSROADS Sampling

The Manhattan Project scientists left no doubt they had received

valuable information from the sampler drones during Operation CROSSROADS 0

SamFling papers from both shots were good,!/ although only one B-1? and one

F6F got samples on B[[&R Shot o Subsequent chemical tests indicated that

no fractionation had taken place 0

41
The rubber air bags, carried aboard

the B-17 drone aircraft worked very well for collecting samples o They
7

led

~d

ed

ed

had been opened for about 30 seconds while in the cloud" and scooped up

air and debris samples. However" technicians were unable to use these

because 11 0 0 0 we were unable to learn in time how to get the activities

out of the bag without fractionationo tl42 Finally" a B-29 tracked the

atomic cloud in an attempt to sample if all other methods failed o On

ABLE Shot the B-29 attempted a sample several hours after the phot, but

the radiation intensity was barely detectable o
43

After a look at the,pata back at Los Alamos, Mr o Rubinson made these

recommendations for future attempts to sample nuclear cloUds:
44

If it is at all possible, samples should be collected
Qy the drone air filter method. These were our most
reliable samples" 0 0 0 It should also be important
to try to collect a sample about 24 hours after shot,
with precipitron on a B-29, in order to see if an
accurate efficiency determination is feasible with
such a sample.

-'Operation SANDSTONE

The following spring, on 3 April 1947, the tos Alamos Scientific

13
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Two days later, on 18

I

Detailed plans were drawn up with approval from

Atomic Energy Commission submitted to President. Truman .who approved the

,
f

Laborator.1 proposed a new atomic test series,45 which the newly established f
f

r
f

f,,

t
!,
!

t

October, J-oint Task Force SEVEN formed to conduct the tests with

the Joint'Chiefs of Staff on 16 October 19470

series on 27 June 1947.

Lieutenant General John Eo Hull, United States Army, as Commander, while

Major General William E. Ke.pner received command of all aerial units, the

same duties he had per.formed during Operation CROSSROADS. 46

Although Task Force SEVEN became official on 18 October 1947, various

units began operations before that date. On 8 October 1947, the United

General Roger M. Ramey, was aqain called upon to command the task group.

--'-za-S~1EH~2-003h
J7 ........

to organize, eqUip, man, and train an Air Task Group for the new series,

States Air Force, not yet a month old, directed the Strateeic Air Command

Operation SANDSTCNE. At the same time, the Air Materiel Command, Air

Proving ~round Command, and the Air Transport Command were to give support
e

Eighth Air Force of the Strategic Air Command had the duty of procuring

personnel and organizing Task Group 7.40 47 On 16 October 1947, Bri~dier

aircraft, operate photographic aircraft, long-ranfe weather reconnaissance

aircraft, cloud tracking aircraft, air-sea rescue aircraft, inter-island

air transportation, emer~ncy air evacuation for Eni~etok, if needed, and

which was to gather cloud samples and shock wave measurements with drone

Official organization of Task Group 7.4 took place at Fort Worth,

49Texas, on 9 January 1948& Copies of the reports .from Operation

aircraft to transport radiological safety monitors, and radiological sample

t . 15 48rna er~a •
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:ROSSROADS were obtained from Air Force histories so that Task Group

7.L staff members could read about problems encountered during the former

test. A significant. change occurred with the new operation as security

e

classification became much tighter.. Also, obtaining supplies and qualified

personnel was much more difficult in 1948 because the war was sometime

passed and military services 'h'ere operating at a low ebb ..
50

h.e

~e

the problem, Colonel Kilgore's people concluded that it would take about
rt.

two years to develop the B-29 for drone operation. Emphasis shifted to

~'cxe Base to discl,lsS support for a drone operation similar to that

SWEH~2-0034-.... git

15

in Task Group 7,,4 because of the peculiarities of its mission .. Personnel

The drone unit, Task Unit 7,,4 0 2, had the most serious training problem

the drone requirement changed" Colonel KilBore was to supply 12 samplers

51
and 12 control B-17 aircraft 0

Kilgore believed his group could handle the job and preparation of the

sampler drones for SANDSTONE got under way Cl However, on 8 December 1918!J

conducted during Operation CROSSROADS. The first talk assumed that 10

drone B-17 aircraft and 6 control aircraft would be needed" Colonel

either B-1? or B-29 aircraft for special drone missions. After studying

E-17 aircraft When on 1, August 1948, General Richardson visited Eglin Air

information about the Group's capabilities to train ~d make available

Sampling~ SANDSTONE.. At this time,9 Colonel John Ro Kilgore

commanded the First Experimental Guided Hissiles Group, Eglin Air Force Base ..

~issiles Division, Air Force headquarters,9 wrote the Colonel requesting

en 14 July 1948, Ma.40r General William L. Richardson.l/ Chief of the Guided

ld
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conduct the training, equipment was lacking or inoperative, and power

to locate all personnel who had helped operate drones during CROSSROADS.

There also was a problem in securing and training maintenance

the "beeper" training"

The drone unit's training program also caused a security problem.

individuals had been assigned to the unit for maintenance training after

the outfit had packed up for the move overseas to the test siteo52

supplies for the equip:nent on hand was inadequate" In some cases

as a "beepertl pilot" Therefore, a large number of pilots entered into

with drone aircraft operations were called back into service and others

"beeper!l pilots to control the drone aircraft" Officers who had experience

Besides a lack of qualified personnel, there was not enough space to

personnel for the drone unitis communications and electronics equipment"

I

often had to be trained !'from scratch" on the complicated electronic

equipment used in the drones" Also, there was serious shortage of

were put into training for drone operations" An excellent aircraft pilot,

the drone unit soon discovered, might be unable to develop proficiency

the preparation soon enough and concluded that another nuclear test

t · d 53opera lon was un er way_

SANDSTONE tests" However, Colonel Kilgore searched the entire Air Force

No information had been given out regarding the impending Operation

Twenty=four B-1? aircraft were prepared for SANffiTillE sampling, half

of them drones and half of them control planes" This allowed for 50

54
per cent spares in the program" Each of the B~l? drones carried two

When these "old hands" arrived at Eglin Air Force Base they recognized
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air filter boxes, one located on top of the aircraft's cabin, just back

of the pilot.!s seat, and the other under the nose of the aircraft. The

::lter boxes were removed by pulling a lanyard attached to locking pins o

~c lanyards were secured to the aircraft fuselage during flight and

n'ere handy to ground crews. The drone unit personnel built a special

rir. .nth which to lift the top filter box from the aircraft. The bottom

filter holder was allowed to drop to the ground when the lanyard was

After arrival to the islands, the drone unit bep;an flying missions

at ~l?'lin Air Force Base, the drone unit began flyine; missions to determine

S1..lEH-2-003417

more precise light changes at altitude and at p,round level, Just as dawn

approached.57

~as necessary at the moment of detonation to accommodate yet another

t o fO ° t d ° 56 rimrortan sc~enti 1C exper1men an comprOffilse was needed. While st~ll

rulled • Atomic Energy Commission personnel then dragged the boxes some

fifty feet away from the aircraft where they were disassembled to get at

~he paper. All the operations, with the exception of actually taking the

fil ter papers out of the holders and putting them into a lead sampler

rlace these samplers in the cloud. On the other hand, a minimum of light

~ Special Problems. During Operation SANDSTCNE, radiochemical

experiments with drones held a high priority. However, the "beeper"

cotton ~loves. Tongos were used to actually get the filter papers off the

holders and into the containers. 55

container, were done by hand and personnel who handled these boxes wore

pilots aboard the B-17 control aircraft had to have light to properly

lf
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Therefore, the lighting
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~t before dawn. They experimented with various times and altitudes over

of these .missions with Colonel Kilgore, and it was decided detonation

I

islands the drone unit altered this procedure o On the day before a

'"

overcrowded ~dth essential operational units., The first proposal placed f

near the target area. HOHever.1 Eniwetok was a small island and already

discovered that, at altitudes over the target area.1 it was daylight some

target area, and checked light conditions which were also being observed

on the surface 6 On 22 March 1948, General Kepner flew over the area on one

drone operations on Kwajalein. For a sampling missioJ;l they would be

drawback to this proposal.1 the Pacific area was subjected to frequent rain

times for SANDSTONE could be determined., The drone aircraft unit had

target area, rain would be hard on the filter papers in the boxes on the

ten minutes before it was light on the surface., 1
problem was solved by exploding the deVice some ten minutes before dayli~t I
arrived at the water surface.,58 I.·.·:..;..•··

Another problem .,las settled during the training program., From which

scheduled shot, pilots would fly the drone aircraft manually to Eniwetok

and land them. The ground controllers would go to the island also.. On

island, in the test area, should the drones operate? The ideal plan would

launched, flown to the atomic clOUd, then landed on Eniwetok where the

Atomic Energy Gowmission personnel could remove the samples o
59 As a

~:

have been to operate the entire unit from Eniwetok because this island was '-

squalls" During the two and one-half hour flight from Kwajalein to the

fuselage, and probably would rip the papers up., After arriving in the
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over
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ved

:>n one

s::ct :norning, the control aircraft would take off from Kwajalein and fly

to Sniwetok. The ground controllers would launch the B-17 drone samplers

~c the control aircraft took them over. After the samples were collected$

<"ontro1 aircraft returned the drones to Eniwetok where they landed and
t~e -

. control aircraft proceeded to Kwajalein. This new plan added 41
':.~e

aoJdi tiona1 personnel to the population on Eniwetok, but was considered

aircraft from Kwajalein arrived overhead and the drones were launched and

civen over to the control aircraft. At 0550, about half an hour before

19

and thour,h the control B-1? attempted chase, the drone crashed and

exploded in the ocean near Engebi Island o
63

Just two minutes before detonation, the B-1? drone aircraft flying

south of the target at 14,000 f'eet altitude, suddenly went out of control,

2, OOO-foot altitude intervals. The drones were scheduled to make three

passes through the cloud before going homeo62

28,000 feet. When they went into the cloud a sample would be taken from'

plished many early morning drone f'lights, simulating missions 0

the shot, the drone unit reported to General Kepner that they were on

station.
61

Four were north of the target and four south of it, at 4.,000

foot intervals on each side, starting at 14,000 feet and going up to
\:

XRAY Shot. The day before X RAY, on 14 April 1948, eight drones---
were flown from Kwajalein to Eniwetok. On the way, pilots made final

electronics checkouts. Before daylight the next morning the control

vorthwhi1e because of the added ability of the drones to secure

60
satisfactory samples. To establish a routine, Task Unit 7.4.2 accom~

was

e

'ain

~d
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ould
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'li~t
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The shot detonated on schedule and the atomic cloud began to climb.

The Ilbeeperft pilots, turned their drones off station, aimed them at the c

cloud, set them on automatic pilot" and turned them loose, then the

control aircraft raced around the cloud to retrieve the drones on the

other side. Similar to Operation CROSSROADS, this time, however, the

control aircraft turned their drones around ap,;ain aimed at the cloud.

On the third penetration, five of the seven drones made 'contact with

;.

Drone operationsYOKE ,Shot was detonated on 1 May 1948.

After arriving on station, the B-1? drone at 20,000 feet

r
~
(-

I
l

t

I
~

Preliminary investigation indicated that the weakest sample [

X RAY was stronger than any taken during Operation CROSSROADS.
64r

I
'\;-

YOKE Shot.

The seven drones landed safely at Eniwetok, where the Atomic Energy

the t'beeper" pilot had s orne moments of control difficulty. Colonel

Kilgore recommended to the air commander that this drone be withdrawn

detonation., When the shock wave hit the drone, it was not damaged, but

passes and returned to Eniwetok. These samples were even better than the

ones collected previOuSly.,65

from sampling., The other seven drones collected their samples on three

. );-

was pulled out of its position and sent to 30,000 feet altitude, directly '~

over the detonation. A camera in the drone exposed a picture just at

were a repetition of X RAY with the exception of a ,drone flying at 20,000

feet altitude.,

collected on

Commission crews removed the samples and started for Los Alamos Scientific

Laboratory.

because the "beeper" pilots could not locate any portion of the cloud at

their altitude.

the cloud, but the drones at 18,000 and 20,000 feet did not penetrate
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lInb., ZEBRA Shot. ZEBRA day operations were not different from other--
".

1e With the exception that on the last SANDSTONE shot allor<erat:ons,

pivht drone aircraft gathered samples. Los Alamos personnel declared
66

~ ~.e BBP..A samples to be the best yet.

Rad-Safe Pro?!"am ~ SANDSTONE. The Rad-Safe program on SANDSTONE
--

. at

'~~~~e very important. The unit monitored all aircraft, including

',:-:e drones, and had Rad-Safe monitors aboard all flights. Participating

o:::cers included Lieutenant 80lonelKarl H. Houghton, involved in

radiation studies at the Air Force Special Weapons Center; Colonel

:)~~;~rt ". Isbell, later to become chief of the Nuclear Applications

rgy

.titic

pIe

ROADS 6~
•

?r1nch at Air Research and Development Command; and Colonel J. J. Cody,

. 67
.'r., Assistant Rad-Safe Chlef. From the standpoint of future cloud

sa~rling operations, Jolonel 80dy's experiments with film badr,es on the

?-17 drone samplers were most significant. He placed these detectors

0:1 t~e outside fuselage of the drones, and inside where crew members

ions
....ould have been had the planes been manned. Colonel Jody's experiments

:ndicated that radiation from the atomic clouds was not as great as had

~en thought. The structure of the aircraft gave much protection and

crew suffered no ill effects. This incident commenced a chain of events

which eventually resulted in manned samplers.

SWEH-2-003421

As Task Force SEVEN was being staffed, Colonel Benjamin G. Holzman

lethal dosages were received only from the drone aircraft which penetrated
, 68

the atomic clouds within five to ten minutes after detonation.

SANDSTONE, an aircraft accidently flew through an atomic cloud and the

Colonel Fackler Accidentally Penetrated Cloud. During Operation

ihe

t

:tly
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SWEH-2=0034.........
22

Colonel Fackler was to stay at least 10.

I

reported as meteorologist. He had served in the same capacity during

Operation CROSSROADS.
69

Another of the officers called in to help

with the weather missions was Lieutenant Colonel~ Paul H. Fackler
j

who

was then stationed on Guam. On 15 April 1948
j

Colonel Fackler flew a

\'B~29 weather aircraft engaged in tracking the X RAY Shot cloud. As

the aircraft had a filter box~ the colonel flew a pattern at right

angles to the path of the cloUd, and by instrument readings from the

fil ter box, was able to track the approximate path of the radioactive

cloud. When the filter papers were tested by Los Alamos personnel" they
'.

were too hot and allowed to "cool offt! for several days before running

experiments. Very interested in the hot papers ~ C'olonel Fackler

Colonel Holzman agreed and called a meeting with a number of Los

contacted Colonel Holzman and sup.gested that, since these filter papers

had been exposed to the radioactive cloud hours after the detonation,

.-..

papers. There Colonel Fackler proposed an experiment. He wanted to

further experiments should be conducted.

Alamos personnel to discuss the phenomena of the cloud tracker filter i

toward the cloud but turning a,vay without actually penetrating the cloud

fly a filter-equipped nB-29 near a radioactive clOUd, making passes

obtained by this flight i but they agreed to the experiment~ nonetheless.

itself. The Los Alamos scientists doubted that much data would be

the following for the flight:

It was then set up for the last event 3 ZEBRA. And then conferees establishe

miles away from the visible cloud and limit himself to an exposure of

100 milliroentgens. The mission would be flown at 20
3
000 feet altitude.
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'1',

and during penetration so that the· most likely parts of the cloud could

t:'1e aircraft toward the atomic cloud and the sample was obtained by pot-

than :neasures used heretofore o With drones, the "beepertl pilot aimed

SHEH-2-003h23

,

r t there seemed to be no undue ·alam among the cre-J members 0 II• .:lC ,

Yariou~ portions of the cleud o

~ sampled. In this way a greater precision in sample size and location

with :olonel Cody, assistant rad-safe officer for the operation. This

l~Jck. A manned sampler could be maneuvered mile approaching the cloud,

W3S rendered, allowing study of fractionation in greater detail among

L1e ~ad-Safe monitor in the nose of the aircraft suggested that the-

~ody the idea that mann~d sampler aircraft.9 operating several hOUTS after

a nuclear detonation, might possibly obtain samples much more efficiently

arparently reduced the sample gathered on the filter papers 0

Following the mission, Jolonel Fackler discussed the experiment

~,e ~-29 continued its mission for approximately 40 more minutes before

:n~ident, plus the film badge experiments he had conducted, gave Colonel

II·",.. ,

decreased the radiation readings on the exterior of the aircraft and,

aircraft through several rain squalls as a precautionary device o This

aircraft return. On the ..ray back to Eniwetok, 'Jolonel Fackler flew the

r~ IS May 1948, ZEBRA Shot was detonated and.Colonel Fackler took

~7: :~ his ~iB-29. The mission was about three hours old when the plane

l~r~~ched the radioactive cloud, then made a climbing turn to the left o

:-~." sides of the cloud were irregular and, in the turn, the h1B-29

'~.aj ....ertent1y penetrated a small "finger" projection of the cloud o "No

k~led over dead and no one got sick, II Colonel Fackler commented o

) .

,8.
l.blishe:

)lid

['s

g

hey
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the possibilities of manned sampling o Colonel Fackler meantime
a

returned

to his Air Weather Service duties on Guam
o
70

In spite of the manned sampling incident, the Air Force concluded

I

Following Operation SANDSTONE, Colonel Cody continued to consider

Operation SANDSTONE Conclusions

collecting cloud samples had been proven,9 but more drones would be needed

from Operation SANDSTCNE that the reliability of drone aircraft for

equipment" Also9 more up to date sampling boxes should be designed for

for the next test" Sampling required improved drones and improved control

sampler aircraft" One ~f the biggest arguments for changing the design

Operation SANDSTONE, the Air Force recommended that a permanent drone

of the filter collectors was that four Los Alamos personnel suffered

71serious beta burns on their hands while handling samples." After

aircraft unit be established to carry out the sampline missions during

nuclear tests" Such an organization would allow the retention of

experienced personnel and help insure the development of eqUipment

d d f 1 ° to 72nee e or samp :mg opera J ons 0
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CHAPTER II

EARLY MANNED SA.1I1PLING ACTIVITJti'S

Following Operation SANDSTONE there were three years during which

no :7..1clear testing was attempted by the United States. However, the

At~~ic ~nergy Commission continued research and laboratory experiments

,:i nllclear weapon design and determined more testing wonld be needed D

One of the drawbacks to nuclear testing was the high cost of operating

:n the Pacific. The Atomic Energy Commission, therefore, suggested

location within the Unjted' States be used for smaller nuclear
t~Rt a

detonations. Several sites were considered but no action taken o

Sampling Operation RAN GER

Meanwhile, time approached for another test series o This was

Operation GREENHOUSE, scheduled for the Pacific Proving Grounds in 19510

~o....ever, there were a number of minor weapon design problems which needed

golving beforehand, and in November 1950, the Atomic Energy Commission

"esurrected its proposal for a continental testing siteo In December,

arproval was given to use the Las Vegas Bombing Range, northwest of

Las Vef!8.s, Nevada. The ,,t\.tomic Enerr;y Commission also proposed that the

testing site be put to use immediately to secure the information needed

for GID:ENHOUSE. This proposal was sent to the President who approved

it on 11 January 1951, and Operation RA..TIJ"GER followed. From the first

proposal to the final shot the entire operation was planned and executed

in less than three months. Though IIquick and dirty, II Operation RAN GER

contained a good many "firsts" in atomic testing. It was the first

nuclear detonation in the United States since the TRINITY; contained

29
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Several purposes evolved f'or the programe First the cloud tracking ~

II

conducted 9 a number of theoretical studies which were f'avorable j but

.0samples with manned aircraft. For three years
j

he conducted~ or had f.

the first airdrop of a nuclear device within the United States; saw

the f'irst burst photographic eff'ort,9 using radarscope images; and"

perhaps most signif'icant of all" the f'irst attempt to sample a nuclear

cloud with a manned aircraft e
l

Manned Samplinge Following Operation SANDSTONE,Sl Colonel Joseph J 0

Cody" JrO,Sl had continued work on the possibilities of collecting cloud

realized there was no time to organize drone samplers for this operation0

However9 he asked the Air Weather Service headquarters f'or some WB-29

aircraf't with which to conduct experimental sampling. The request came

just 28 days bef'ore the f'irst shot was to be fired and Colonel Fackler,Sl

who had been transf'erred f'rom Guam to Fashinr;ton since SANDSTONE ended,9
, 2

helped secure these aircraft. Eventually three WB=29 aircraft were

removed f'rom storage and made ready f'or the sampling program
o

Personnel

installed f'ilter boxes,9 like the ones used on drone aircraf't during
';;:,

3
SANDSTONE 0 Two more WB-29 aircraft l\1ere secured and modified to track

the cloud e

aircraf't were a requirement established by the Atomic Energy Commission
o

The cloud samplers,9 however,9 were for the Air Force atomic energy

detection system. They also afforded an opportunity to calibrate radiac

instruments then available,9 and to test the feasibility of manned
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(':1 21 ,Tannary 1951, Colonel Fackler Hit~ a t1a;ior Lester R. Ferriss, ..

t

31

Golonel Paul H. Fackler

: lylin'! collecting ,from a nuclear clond several hours after an atomic

, 4
. '. :::-:3.tlon.

! ::'c-'!"tcd positions of the cloud sa:npler and cloud tracker aircraft.

::;'-:t:rol facility vhere cOrrL'l1uni.cations Here available and 'Hhere they

~~P;" t?st.q blished a control center separate and independent of the center

"~'., .=le1r1 to ~Tellis Air ~'orce ?ase in order to establish an aircraft

:;lterrlated as aircraft controller. They "Jere f01lO1oJed by the NB-29

:-:'.: ntained for alI other aircraft in the test. T.'1e tvJO c 010ne1s

~l

c

on.

l"

"

r
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e
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aircraft and crews on 24 January 19.51, and early the next morning, they

took off to participate in the full-scale rehearsal.5

On the morning of 27 <.Tanuary 1951, the B-50 aircraft carrying the

first nuclear device for Operation RANGER arrived over the test site,

cloud and out the other side. The radiation dosape limit for the

;

~
r,
I

Sl,~TEH -2-0034..•
32

*Besides Colonels Cody and Fackler, the crew of the first sampler
listed Captain Roy E. Ladd, aircraft com~ander; Japtain Hollie H.
Schuder, weather forecaster; 2nd Lt. EI~er Eskridee, naVigator; 2nd
Lt. Thomas H. Ranley, navicrator; TS~ Stanley R. Dixon, enp:ineer;
,Sgt. T:Jillard B••Tohnson, dropsond oreratcir; Sr;t. Robert ..1. Ave,
radio operator; and Cpl. Henry J. Hepola, radar operator.

having taken off from Kir~land Air Force Base. At 0245, the first

pattern between nearqy Indian Springs Air Force Base and the test site. ~

After detonation at 0545, the two sampler aircraft continued on

sampler, QUEBALL One, took off from Nellis Air Force Ease. 'J olonel

depressurized and 'the crew went on 100 per cent oxygen. Colonel Cody

indicated a portion of the cloud which he believed would give good

Major Earle E. Sweetland, radiological officer, was in the air. The

their orbit for some time before Colonel 'Jody bep;an the mission. At

two samplers climbed to altitude and established a "race track"

49 minutes after detonation, Colonel Fackler turned the,~rn-29 aircraft

sampler, piloted by Second Lieutenant Nick J. Di iTancisco and with

sampling results and Golonel Fackler flew the first sampler through the

Fackler piloted the aircraft and Jolonel Cody was in the nose

*compartment as radiological officer. Five minutes later the second

tovJard the atomic cloud. The cabin and crew compartments were



1Il,
II

'1a.-:r1er crew had been set at 200 milliroentgens and, after

.~c first penetration, this limit had not been approached. After a

~~:0~d pass, the radiation dosage. for the crew was reached, and the

:Gsav.e was approximately 150 milliroentgens for the mission. The WB-29

~:;('n returned to Nellis Air Force Base. The second sampler also

a~tivities. Although the program had been conducted for the benefit of

-?~jce of the Assistant for Atomic Energy, visited the site and Colonel

SWEH-2-003433

~ad approached the 200 milliroentgen limit, when it also returned to

6
~;elli9 Air Force Base ..

~ody and Colonel Fackler gave a description of their manned sampling

Durin~ Operation RANGER, Ma;or General Roscoe E. Wilson, from the

The latter method prevailed for the remainder of Operation RAN GER ..

~~rjn~ the second shot, fired on 28 January 1951, only one aircraft

~thered samples. On the third shot, 1 February 1951, two samplers

orer~ted; on 2 February 1951, only one aircraft sampled. For the last

7
~h0t, on 6 February, two aircraft sampled.

A?0AT-l programs, they argued that manned aircraft could be used instead

of drones to gather cloud samples for the Atomie Energy Commission

radiochemical program.. General Wilson agreed that the idea sounded good

~nd su~~ested that ~olonel Fackler draw up more definite plans if the

8results of the RMJGER experiments were successful.

il.q-roached the cloud but penetrated only slightly. The aircraft

:~ntinued the maneuver until Major Sweetland reported the crew exposure
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for laboratory' experimentation" even though they were gathered long after,

preliminary conference to consider drone requirements
l1

" ••• since it

of the crews in these operations have been below those anticipated in

the initial calculations oll He advised that, if the Air Force planned

detonation. Also, Colonel Cody reported: liThe indicated exposure levels

to use manned samplers on future operations, more adequate instruments

Operation GREENHOUSE

vJithin a few months of the ending of Operation SANDSTONE, plans

and equipment be developed. And)/ finally, "••• it may be wise for the

Preliminary reports indicated that the samples were strong enough

By mid-December 1948, the Los Alamos Scientific Laboratory established

most important methods of measuring weapon efficiencYoll Plans called for

were under way for another nuclear test series in the Pacific in 1951
0

Air Force, if such operations are to be continued, that a test unit be

formed to do this type of operation. 11
9

two penetrations. On 18 Janu~ry 1949.9 Air J.1ateriel Command held a

was generally recognized that radiological sampling provided one of the

requirements for at least eight drone samplers which were to make about

decided B-1? drone aircraft were to be used. However, a month later

aircraft to penetrate the cloud at relatively slow speeds and it was

development necessary and the time were thought to be excessive
o

some officials considered changing the drone-type aircraft)/ but
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lfter

nrels

~~:1:: loL9, that Command went ahead with drone aircraft plans. The Atomic

~~er~ Jommission needed 12 drones and 12 director B-1? aircraft, while

~ir ~orce program required 5' B-1? drones, 3 B-1? directors, 6 TF-80

10
jro~es and 5' TF-80 directors.

In August 1949, Major General Garl A. Brandt, Chief of Requirements

a t Air Force headquarters, confirmed these requirements with instructions

the to the Air Proving Ground Command to supply this support for the 195'1

tests.
ll

Requirements changed but slightly. The TF-80 drone and director

12
aircraft were replaced by T-33-type aircraft.

Task Group 3.4, for Operation GREENHOUSE, formed at Eglin Air Force

consisted of regular Air Force or~nizations redesignated for task

~ad participated in former atomic weapons tests where drone aircraft

was an invaluable guide in organization of this Task Unit and in

L ..

S1-!EH-2 -0034

•==~!...-
35'

Called,Task Unit 3.4.2, it was unique in that it
'k

electronics section for the operation. liThe majority of these individuals

aircraft for GREENHOUSE, While its 3200th Drone Squadron prOVided the

were employed," the Task Group final rerart stated. lITheir experience

::roup missions • The SSOth Guided Missiles Wing operated the drone

weat~er reconnaissance and forecasting, inter-atoll air transportation,

and operate the airbase facilities on Eniwetok Island.
13

The Experimental

~aseJ Florida, under the command of Major General Robert M. Lee. The

~ask Group was to operate all Air Force experimental aircraft, provide

Aircraft Unit of the Task Group came under the command of ~olonel Thomas

,1. Gent, who also commanded the 5'5'oth Guided Missiles 1-1ing of the Air

:rovinF, Ground.

for

e
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training personnel_n14 At Eglin, personnel worked out drone operations t

~ and, later, training of the unit at Eniwetok continued until the GREENHCUSE

shots were scheduled.

e

t

Drones ~ GREENHOUSE. The first shot fired on the morning of 8 April

1951. Before DOG Shot, Colonel Gent's drone unit launched a good many

aircraft. The two T-33 drones, with their control aircraft, were scheduled

>,-

~.

SWEH-2 -0034--.36

were lost. One received heavy damage from the shock wave, lost control,

EASY Shot followed on 21 April 19.51. On this occasion bothT-33 drones

and crashed; the second was not so badly damaged but refused to respond

its control aircraft. ~ the time the master aircraft regained control,

16,000 to 30,000 feet. Sampling went as scheduled, excepting for the drone

at 26,000 feet altitude which suddenly stopped responding to signals from

there was no time to guide it through the cloud. Wjth this exception, all
16

the drones took good samples o

these were drones, 8 were directors, and the remaining 4 were master

aircraft in the vicinity of the detonation to secure samrles • Eight of

The fleet of aircraft presented a large array. There were 20 B-1?

control aircraft. The drones were stacked at 2,000-foot intervals from

also scheduled to take blast measurements, aborted because it did not

15
respond to controls.

continued on and completed its mission. One of two B-1? drone aircraft

on takeoff and crashed. The second T-33 scraped a wingtip on takeoff but

to take blast and gust measurements. The first drone went out of control
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~o ::ontro1 signa1so It crash landed on deserted Boga.llm. Island and

exploded; however, personnel removed usable magnetic tape data from

t ~e ;.;reckage. The B-1? sampler drones carried out their mission without

17
incident.

The third shot was GEORGE, fired on 9 May 1951. 1iet weather before

, shot caused drone crews to use heaters and fans in order to dry out't:1e

electronic equipment o During operations, one of the B-1? drones did not

respond correctly to directions and was returned to base o The other seven

drones completed sampling missions.

During the final shot , ITEM, on 25 May 1951, one of the B-1? drones

did not respond. To each signal, the drone reduced powero ~fuile both

the control and master control aircraft tried to remedy the situation,

the drone finally stalled and dived into the ocean 0 The other seven
. 18

aircraft performed adequately.

The two WB-29 aircraft of the Air 1{eather Service which collected

sa~ples received little attention. Except during the first GREENHOUSE

event when one of the WB-29 aircraft aborted because of engine trouble, the

two manned samplers participated in each shot.
19

After Operation. RANGER

there had been little or no time but Colonel Fackler and Colonel Cody

obtained two aircraft from Air Weather Service o They operated from

Kwajalein and were considered a minor part of the test aircraft pattern

around the nuclear blasts. The two repeated their experiences of

Operation RANGER, with the exception that the crew radiation dosages were

a bit higher.20

3?

2
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'nlson believed the plan wa.s too "plush" and would never be approved

-;:

Operation BUSTER/JANGLE

Following Operation GREENHOUSE, the Air Force and the Atomic Energy

Office of the Assistant for Atomic Energy» agreed that such an organi~

a new test series was planned for the fall» and that the Command would

38

?1eanwhile, on 7 May 1951, a group of officers from Special 1'1eapons

*This organization would have' been comparable to the 4950th Test
Group (Nuclear) which was finally orr-anized five years later 0

1I__YI.

"'I

if Colonel Fackler would like to transfer there, s a that he became part
21

of the mainstream of sampling activities.

..
operating under short funds and the Korean War was in progress o General

qy the Air Force. However, Brigadier General John S.'Mills, Commander,
"

Command visited the Los Alamos Scientific Laboratory and were told that

c-82 trans port aircraft, helicopters, radio jeeps, B-29 sampler aircraft»

became the last atomic test series during which drone aircraft were used

Special Weapons Command, was looking for men and the General asked

zation would be good for atomic energy testing; but, the services were

~!-

required for logistic and administrative support. Major General Wilson,
-1

Colonel Fackler worked out what he considered to be a reasonable test

aircraft to track atomic clouds and for terrain surveys, and those

Commission looked more favorably upon manned samplers 0 GREEN"HOUSE

unit for the Air Force portion of atomic testing o The plan called for

for this purpose. At Air Weather Service headquarters in Washington»
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." .'~:l:: PSI, the Command was made coordinating agency for all military

:'~;-' ::~ ration in the test series, except for ground forces which would
22

'''::1 :':Ianeuversaround the test area. On 17 May 1951, Brigadier

........,:-3.1 Mills visited Air Force headquarters after observ:ing Operation

'F...~:.~\;.:1:SE tests. There he lias asked to provide cloud sampling and

'.:-ac~ing, and the terrain survey flights for a new continental series.

:it' assured the Washington officials that his command could perform

~.

uSed

h J

st

1'01'

c1'aft J

'r-....,~.,..."..,.

;.£:
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coordinating agency for all Air Force participation. Later Jl

ilson,

leral

ns

tn~se duties. 23

Preparaticn for Sampling BUSTER/JANGLE. In ~uly 1951, Lieutenant

:::-:onel Karl H. Houghton, with Lieutenant Colonel Earl W. Kesling, the

)~€cial Projects Officer for Operation BUSTER/JANGLE, visited Los Alamos

3:5entific Laboratory for discussions with Dr. Alvin Co Graves, Test

:: :-ector: They believed the use of jet aircraft for sampling worth

~D-:ng. Dr. Graves agreed to the use of jet sampler aircraft 'on an

24
t'X~rimenta1 basis. The result was the most extensive aircraft inventory

7'>t asked for nuclear te~,ting.. The Special lfeapons Command's 4925th

:'est '}roup (Atomic) was responsible for supplying these aircraft but

j:d not have enough to cover the requirements 0 On 28 and 29 July 1951,

t~e 19?5th sent two of its B-29 aircraft to McClellan Air Force Base,

:alifornia, for modifications. In accordance with AFOAT-1 requirements 9

airfoil sampling equipment was installed in the aft unpressurized

'*Lieutenant Colonel Houg1J.ton, Special Heapons Command Air Surgeon, was
arpointed the Radiological Safety Coordinator for the Commando

39
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The Los Alamos Scientific Laboratory designed, supplied, and owned

outfitting the T-33, F-84, B-36, and the current B-57 equipment.

Force Ba.se.

T-33 aircraft so the tanks could also carry fuel. Therefore, during

Operation BUSTER/JANGLE the T-33 samplers had very limited range.
27

But 9

1951, three B-29 and three T-33 aircraft moved to Indian Sprin~ Air

b.v October 1951, the six sampler aircraft were ready and, on 10 October

T-33, F-84, and B-36 aircraft; and the Glenn L. Martin~ Solar Aircraft,

and Century Engineers furnished the equipment on the B-57.. They were

University on aerodynamics; Tracerlab for design and construction on the

~ather aircraft came from the 57th Reconnaissance Squadron, at Hickam

built into the fu~l tanks, but there was not enough time to rework the

equipment used for long-range, low-level sampling, this included

40

The 4925th Test Group (Atomic) borrowed further.. Three B-29

Laboratory's contractors were Professor Elliott Reid from Stanford

the sampling equipment for manned sampling..

aircraft, plus pilots, radiological officers, and maintenance personnel
1

comprised the Eglin group, under the command of Captain Edwin R.. Kregloh.2Q
t
i:

tWith the exception of AFOAT t
\

~
tl--
i
r
i
t
(

August 1951 but they had hardly arrived when the Atomic Energy

II

....

modified B-29. These three were flown to Kirtland Air Force Base in

Commission desired additional wing box filters to be installed b,y the
25

maintenance crews of the 4925th.. On the other hand, the Air Proting

Ground Command supplied jet aircraft for the sampling. Three T-33

compartment, above the fuselage.. Air Materiel Command supplied a third



T'roving Grounds. There was no electronics equipment installed and radar

room which pin-pointed the positions of the samplers, trackers, and

. . ft 30 Th f t Iterra:Ln survey alrcra.. is unction ook p ace in the control

':"~e RISTER/JANGLE Shots" The L925th Test Group (Atomic) had
--

~r,'r:lt5.onal control over all aircraft in the test patterns" These
• t·

.~-luded two B-50indirect bomb damage assessment aircraft, one B-29....-~

i: r ::'o;ce Base, Hawaii, and operated from Kirtland" Major Roy E. Ladd,

;(':0 ~ad commanded the first manned sampler during Operation RANGER, was

r 28
~:'.~ :::cmmandingof lcer.

II

on the same mission, three C-L7 photographic aircraft, one C-5L flash

tlindness aircraft, two B-29 paradrop aircraft, one P2V and one B-17

f3diac aircraft, one C-L7 disaster aircraft, the bomb carrier, and,

29
~:nal1y three T-33 and three B-29 samplers" Lieutenant Colonel

rcint building, then in the process of being built at the Nevada

:ackler and Ma~or Travis M" Scott were in charge of the air plotting

--~-----------_.-

l

~1

)AT

the

t,

was not available. Nevertheless, they secured three large sheets of

plexiglas, edge-lighted £hem, and supplied the six plotters with

colored pencils. One board plotted the progress of the aircraft flying

from Kirtland Air Force Base; the second contained the plots of the

aircraft in the vicinity of the test site, in their orbits; and a final

board formed a plot of the test site itself and had room to plot the

course of the cloud trackers and the terrain survey aircraft" The

activity in this control room began near midnight, continued through

S1-JEH-2-003L
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and taxied to the decontamination area ,mere the crew left the aircraft

,-
SvJEH=2~oo3442

removing the paper samples from the aircraft and preparing .them for

tion. Dr .. Harold F. Plank, Los Alamos Scientific Laboratory radiation

through the nose wheel door and were carefully monitored for contamina-

Therefore, the sampier made eight more passes through the cloud at

altitudes from 100 feet to 7,500 feet which finally resulted in adequate

samples o
33 It flew directly to Indian Springs Air Force Base, landed,

expert, with a crew of technicians from the laboratory, then went about

The first pass through the cloud resulted in no radiation being detected.

first shot, the B-29 which did not sample had a rather long mission..

and for the Atomic Energy Commission. Because of the low yield of the

For ABLE Shot the B-29 samplers operated from Nellis Air Force

roSTER ABLE. Scheduled for the morning of 19 October 19.51, the

crew. Each airplane collected data for both the AFOAT-l organization

officer and a trainee radiological officer, in addition to the regular

Base, near Las Vegas, because Indian Springs had no night lighting

facilities. The B-29 samplers carried on all flights a radiological

morning of 22 October 19.51. The shot produced very little nuclear

radiation and terrain survey and cloud tracker aircraft were cancelled,
32

and one of the B-29 samplers went home ..

detonation of the test shot, and continued until about dark when the

. 31
cloud tracker al.rcraft returned ..

The Atomic Energy Cormnission was successful with the device on the

first shot was postponed. Test aircraft were in the air; however, the

firing mechanism did not operate properly and the shot failed to detonate.
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had a limited ranfe of only one hour and five minutes. As a possible

This first experience with the T-33 aircraft indicated that some

without the fuel ordinarily carried in wingtip fuel tanks, the aircraft

method of vectorin~ the aircraft to the cloud was needed because,

oxygen. After securing the samples, the T-33 returned to. Indian Sprines,

aircraft was depressurized and both crew members went on 100 per cent

a spiral climb to the required altitude for sampling passes. The

solution, Colonel Fackler had the B-29 aircraft ~ive five minute

35
position. reports on the cloud thereafter.

good samples. The first of the T-33 jet samplers took part with a pilot

B-29 samplers.

II

where the process in the decontamination area was similar to that for

center at the control point, it took off from Indian Spr:i.n?;S and made

wingtips of the aircraft. Upon orders from Colonel Fackl.er I s operation

and a radiological officer aboard. There were filter holders on the

BUSTER RAKER. The second shot of the series was an airdrop. On

26 October 1951, the drop aircraft arrived over Las Vegas, Nevada,

in this work during the entire operation and Colonel Houghton's

later the drop occurred. Two B-29 samplers were in orbit and obtained

from Kirtland, but returned when the weather did not clear. Two days

radiological safety personnel were on hand to gain experience in

34monitoring and sample paper removal.

shipment to the various laboratories involved. An AFOAT-l crew ~ided
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~lSTER CHARLIE. The third event occurred on 30 October 1951, when

il \': ;tland plane dropped another device over the Nevada Test Site.. Two

7. ~o aircraft and two T-33 aircraft collected samples. The third B-29. - .. ,

~~~~ler collected samples from the cloud five hours after detonation..

Control of the T-33 samplers was still unsatisfactory. The aircraft

~. +rollers set up a grid map so the B-29 samplers could give more_'"'fl •

•~~urate cloud positions. Control was further complicated, however,

...... not having electronics equipment at the control point, and Colonel
.. J H

:ackler observed the sampler aircraft through field glasses. At this

r~int, it was decided the radiological officers should have more control

36
over the aircraft as another possible solution.

HJSTSR £QQ. '!he DOG Shot was dropped on 1 November 1951. The cloud

,

, ... tained its upuff" configuration for a long time and four samplers had

th th ' .. 37
l:t.tle trouble wi e~r mss~ons..

BUSTER EASY. A Kirtland aircraft dropped EASY on 6 November 1951~

and the largest array of the operation gathered data from the shot ..
-.;

Both B-29 samplers suffered difficulties. The first had engine trouble

and was unable to climb above 31,000 feet and returned with a poor

sample. The second B-29 aircraft made one pass through the cloud and

~he radiological officer reported the crew had been exposed to an

extremely high radiation dosage. After he repeated the reading with the

same results, the radiological officer at the control point ordered the

aircraft to return to base immediately.. On the ground, it was discovered

45 iWEH-2-0034
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missions, the T-33 samplers returned to Eglin Air Force Base
o

JANGLE~. Because of weather conditions, the JANGLE surface

test was postponed on the 15th» then the 16th, 17th, and 18th of

November 1951.. Finally, on 19 November 1951.1/ the shot fired but since

be pressurized during the cloud penetration.. Filtering systems in the

air intakes effectively excluded contamination~8At the close of these

collected excellent samp1es e One experiment allowed the aircraft to .,
,

the cloud was not expected to ris~ very high,i/ only two B-29 samplers "

were scheduled.. One aircraft operated at about 13,000 feet, while the

other sampled the dust cloud between 1,000 to 2,000 feet altitude
e

On

the first sampling pass at the lower cloud, the B-29 flew at 2.1/000 feet ~

II

that he had misread the instruments.. Both the T-33 jet samplers

JANGLE UNCLE. The underground shot, last of the test series,

occurred on 29 November 1951 and the sampling plan was the same as for

and got a reading reflected from the bomb crater e Seven minutes later

the aircraft made another Pass at 1,000 feet altitude, some five miles

from the crater to be certain of a eood sample e The samples from both
39B-29 aircraft were adequate e

drifted down to about 9,500 feet. The B-29 sampling the upper cloud

the surface shot e The cloud rose initially to about 11,000 feet but

made seven penetrations to be sure of a usable sample, b:J.t the cloud

moved around mountain peaks which complicate::l results e Meantime!J the

B-29 taking samples from the dust cloud made four penetrations before a
L.ousable sample was obtained ..
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Colonel Fackler's final report of air participation concluded with

Within a few days the Special Weapons Command received word that

another continental test program would be conducted at the Nevada Test

SWEH-2-0034

.--.
47

Operation TUMBLER/SNAPPER

~urface than the B-29. Finally, the jet aircraft returned to the ground

~~~luatinE ~ Samplers

the recommendation that either F-89 or F-94 aircraft replace the T-33o

these missions, officials £ound that the T-33 samples were far better

than the B-29 and six times as strong in many instances.41

did not have the altitude capabilities desired for sampling. In addition,

the report recommended ihat sampler aircraft be assigned to the Special

~e B-29 bomber had a number of disadvanta~s as samplers.

~': rs t, the big aircraft required a larger crew, which resulted in a

:.1rre~ number of people exposed to radiation during a mission. The

~-:3 jet aircraft, on the other hand, exposed only two individuals o

~;rt~ermore, the B~29 bomber was slow, subject to extended radiation

~ile it went through the cloud. The T-33 jet was much faster,

~rforming its mission more efficiently. The T-33 being a smaller

aircraft, gathered radiological contaminations over a smaller area of

The latter, while presenting a number of advantages over bomber aircraft,

station faster after leaving the. cloud. When comparing the results of

Site in the spring of 1952 a Both the Atomic Energy Commission and the

'tleapons Command permanently in order to facilitate installation of

. t t 42lns rumen s.

t

:e
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Department of Defense had test data questions to be answered before

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

f

the fall of 1952 overseas Operation IVY 0 The new series was called

Operation TUMBLER/SNAPPER with TUMBLER tests supplying weapons effects

Lieutenant Colonel Kesling was again in charge of planning 0 In January

1952, Colonel Osmund J o Ritland j commanding officer of the 4925th Test

Group (Atomic)j appointed Lieutenant Colonel Fackler the special projects

officer 0 Colonel Fackler j therefore j had the duty of drawing up the

Group IS operational plan for TUMBLER/SNAPPER o He also headed the Test

_~rcraft Unit for the tests~ and served as the air operations officer 0

Assisting Colonel Fackler at the control point were Captain Dominic Fo

Menza and Master Sergeant Jerome Ho Day, both of the 4925th Test Group

(Atomic) 0
44

During previous operations the Special Heapons Jomtnand had juris=

diction of all military participation in continental testing o During

planning TUMBLER/SNAPPER, the Department of Defense assigned to the

Armed Forces Special Weapons Project this function and the Special

Weapons Command was made responsible for Air Force participation o
45

Aircraft and Aircrews for Samplingo Personnel from the Los Alamos

Scientific Laboratory approved of the sampling accomplished by T-33

aircraft 0 In December 1951 j Dr o Graves wrote General Mills asking

that jet aircraft be used for all future sampljng missions in Nevada o

At the same times howevers Dr o Graves suggested aircraft with more

48 Sv~H=2-0034
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Operations at the Special l1/eapons ~ommand, to discuss possible aircrafto

~olonel Box recommended the F-94c aircraft since it carried two men,

l:~:tude performance, such as the F-94c or the F-89Co To be absolutely

r.. the aircraft should carry n.o less than two meno Since six jet
~a. <;,
a:rcraft were needed this time Dro Graves believed they should be

51
' ...... ed to the Special Weapons 80mmand because of the necessity ofas r~'

aircraft should be accomplished from an airborne control center and for

46
this purpose, he suggested a B-50D o

Pursuing these views, Dr. Harold F. Plank, the Los Alamos cloud

The present plans call for from three to four
continental tests per year which will involve the use
of the aircraft in actual cloud sampling missions for
approximately one and one-half months during each test,
or from four and one-half to six months per year o This
does not allow for any preparation time o The essential
training and refinement of new equipm.ent and procedures
will keep the aircraft fully employed between tests.

of Staff of the Special Weapons Command, prevailed upon Air Force

sampling expert, visited Colonel Clyde Box, Deputy Chief of Staff for

monitor the radiological instruments. He pointed out the undesirable

them; and training crews. Colonel Hooks wrote:

had an excellent altitude capacity, good range, and could use the wing

filter tanks developed by the Los Alamos Scientific Laboratoryo47

headquarters for F-94c sa~plerso Two men were essential for sampling

Sometime in mid-January 1952, therefore, Colonel Daniel Eo Hooks, Chief

aircraft, he explained, one man to fly the aircraft and the other to

aspects of borrowing aircraft for each nuclear test series, modifying

L:: -:c,jifying airpla.nes for sampling and the need for training crews 0

At the same time" he agreed with Colonel Fackler that control of sampling
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The colonel concluded with a request that six F=94C aircraft, less

radar equipment, be assigned permanently to the Special Weapon~ Command
I'

as soon as possible o If F-9Lc aircraft could not be procured in time

.for Operation TUMBLER/SNAPPER, he asked that six T-33 aircraft be

48assigned temporarily;,

At the same time, Dr c Graves wrote the Atomic Energy Com.'Tlission

Operation 'ruMBLER/SNAPPER, but in case six T~33 aircraft were not

SHEH=2=00.34
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50

asking for intercession with the Ghief of Staff for the Air Force in

favor of the request for F-9Lc aircraft o
49 The military representatives

on the Commission staff passed the request on, to Brigadier C~neral

a year. Air Force headquarters planned to borre1-] T-33 aircraft for

available for sampling and probably would not be available for at least

Howard Go Bunker, Assistant for Atomic EnerfY at Air Force headquarters a

50
pointing out the urgent need. Late in January 1952, however

y
the

Special Weapons Command staff was told that no F-94c aircraft were

sampling during Operation IVY,9 scheduled for the Pacific Test Site in

available because of shortage B-29 bombers would be used ap:ain to back

up the jet sampl ers ,,51 In turn, F=84G aircraft had been approved for

the fall of 1952" The L925th Test Group (Atomic) requested that these

tests" In the end J Air Froving Ground Command could loan three T-33

aircraft be obtained .for TUMBLER/SNA.PPER, but Air Ferce headquarters

replied there were not enough F-R4G aircraft available to support both

Air Research and Development Command would suprly additional aircrews"

aircraft and their crews to the L925th Test Group (Atomic).9 and the



II

SWEH-2-0034- ..51

-

Control of the samplen; underwent a change during TUMBLER/SNAPPER 0

~ssions, the aircraft crew depressurized the aircraft and went on 100

:~ws to Kirtland Air Force Base for training and modification o A week

:3~~r an additional airplane and crew arrived from Eglin Air Force Base~

a~d an airplane and crew from Wright Air Development Center o As these

!"C";r aircraft were being modified and" instrumented for sampling, thl!:

. 52"
:re~ went to school, conducted by the 4925th.. When the lectures

Cn 3 March 1952, the Air Proving Ground Command sent two T-33 and

In addition to the jet aircraft, one B-29 bomber belonging to the

~Q25th took samples during TUMRER/SNAPPER o It was included to conduct

an experiment in cabin filtering for sampling aircraft o On former

~Jring TUMBLER/SHAPPER, the B-29 s~mp1ing mission was conducted with

the aircraft pressurized and without the 100 per cent oxyge~ and,

from al1.indications, no~crew member breathed contaminated airo Minor

on sampling were finished, the crews commenced sinrolated cloud missions.,

Some 30 flights were made, using vapor clouds in the Albuquerque area.,

leak! in the aircraft resulted in some slight contamination to the

To avoid the constraints inherent in ground control, for TUMBLER/SNAPPER

per cent oxygen just before the first pass at an atomic c1oud o The

crew then remained on 100 per cent oxygen until the aircraft-landed ..

clothing and skin of the crew, but the mission was. more comfortable and

with less than normal contamination in the interior of the aircraft .. 53

a flight crew, a radiological director, and representatives from both

.a·sampler control aircraft was employed. This was a. B-29 bomber carrying
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aircraft 0 In addition:; there i<Jere crews which received on~the=job

four T-33 jet samplers:; one B~29 sampler,\J and one B-29 sampler control

Since the Air Force was scheduled to use F~84G jet aircraft for

training 0

collecting samples during Operation IVY:; the Department of Defense

II

what portion of the cloud to penetrate o The system worked very well

and became a regular technique for future samplingo
54 In all,9 the'

Operation TUMBLER/SNAPPER sampling mission involved six aircraft g

The, controller followed the atomic cloud and directed the aircraft

into it when the radiological director believed conditions were

the Los Alamos Scientific Laboratory and the St~ategic Air Commando

optimumo Through this method the sampler pilots could be told exactly

required that sampling techniques with these aircraft be tested during

was being formed at Kirtland Air Force Base and:; hence, their sampler

this operation o The Air Force organization for IVY~ Task Group 132
0

4,9

aircraft and crews took part in the TUMBtER/SNAPPER o Five F-84G jet

aircraft were sent to Kirtland by the Strategic Air Command's 12th

Fighter Wing, at Eergstrom Air Force Base, Texas o On 10 March 1952
9

the first group of 16 officers arrived to begin training for cloud

Groupo Altogether:; 27 jet pilots received training in radiological

sampling and terrain surveys under the direction of the 4925th Test
~

(safety and fundamentals of cloud sampling o Later:; during the shots:; the <_

F-84 pilots received experience in sampling clouds after the B=29 and

T-33 aircraft c~mpleted their missions
o
55

r' .
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"stablished headquarters in a large Quonset hut on the east end of

.,he night line where the samplers had their briefing room as wello
56

Besides controlling all test aircraft s Colonel Fackler had yet

',,' onel Fackler set up his air control faci1ities o The sampler unit
, .'

was on orbit while the B-29 sampler made passes at the cloud and,

the four T-33 jet samplers came from Indian Springs for simulated

Sampling TUMBLER/SNAPPER Glouds. On the morning of 30 March 1952,

a Special Weapons Commana bomber dropped a "pumpkin" (high explosive

*bomb) in the dress rehearsal for the tests o The controller aircraft

:loud cover could be a serious matter for if the samplers were some

200 miles from Indian Springs when they completed their cloud penetra-

another function o After the weather briefings the night before a

scheduled shot s Colonel Fackler analyzed the report and advised the

tions, they would fail to return because of their time and fuel

limitations.57

announced that jet sampler aircraft would not be permitted to flyo

sampling passes. Rehearsals went well and all sampling crews met in

the Quonset hut later in the day to discuss last minute changes ..58

test director, Dr. Graves, on expected conditi?ns o If there was to be

:nore than 0.3 cloud cover at the time of the shot, Colonel Fackler

*Two days later, on 1 April 1952, the Command became the Air Force
Special Weapons Genter, under the Research and Development Gormnand.

On 26 March 1952, test aircraft and crews, maintenance personnel

. from Kirtland to Indian Springs Air Force Base o On the same day:.ev.

y
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The Air Force Special Weapons Center launched a bomb=carrying

The BAKER Shot occurred on 15 April 1952
0

This time the B-29

The last airdropped device 9 DOG9 was detonated on 1 May 1952
e

bombardment aircraft 1'rom Kirtland to drop the first shot, ABLE, at:

TUMBLER/SNAPPER on the mon;ing 01' 1 April 1952. The sampling missions

went off without a hitch e The B-29 controller called up the B-29

sampler, then the 1'our T-33 samplers and each made several pesses :into

the cloud. Al'ter their removal by radiologioal crews, the samples were

put :into a courier aircraft operated by the ~901st Support Wing (Atomic)

and flown back to Kirtland for transfer from there to the Los Alamos
Scientific Laboratorye59

control aircraf't penetrated the cloud because the regular B-29 sampler

..--

51+

P •
., "in 2: k.C" -- --.

had returned to base. The cloud scattered in several directions, but

good samples were obtained by the control and four T-33 aircraft 0 60

CHARLIE Shot was dropped on 22 April 1952
9

and- sampling progressed

as schedulede One of the T-33 samplers aborted While another T~33

sampler returned to Indian Springs where the pepers ""re removed, new

sampling peper :installed in the l'iIter tanks, with a new crew it sampled

the cloud the second time. During this shot the l'irst of the miSSions

occurred -with the Strategic Air Command F-84G pilots e After the T-33

samplers performed their missions 9 the control aircraft called five

F-84G airplanes 9 one-by-one 9 up to the cloud for sampling runs 0 61

Except 1'or some mechanical difficulties encountered by the B-29 sampler,

62the T-33 and F=84G aircraft operated very welle
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*The fifth shot, SNAPPER " or EASY, was from a 300-foot tower on

~ ~.ay 19520 The wind took the cloud and strung it into a long, thin

:-: "'~n, and one concentration of material fonned about ten miles

"('~:nd the leading edge of the cloud. Two of the T-33 aircraft

:cllected adequate samples and returned to Indian Springs" Meanwhile i

a."l"ther T-33 airplane climbed to its assigned altitude and began orbit,

vaiting for the control aircraft to direct .it into the cloud o However,

vhen the order came, this crew could not find the cloud and was forced

:EO:1GE, was fired on a tower with equally good results" For this shot,

the F-84G pilots "" • 0 checked out final manned sampling techniques" u
6
,

The last shot of the series, SNAPPER 8, or HOW Shot, from a tower

on ) June 1952, proved to be the most difficult to sampleo The cloud

climbed rapidly and was caught by the wind, moving along at about 60

miles an hour, tearing it into fragments and scattering them" The

II

* .The Air Force used the coded alphabet for these shots, ABLE through
GEORGE, but this appears not to be officially accepted in current
Department of Defense references o

turned back before reaching the cloud; the other three aircraft

63
collected good samples.

to return to Indian Springs" The fourth T-33 encountered an oxygen

malfunction which forced the pilot to descend" This, in turn, caused

SNAPPER 6, or FOX, was a tower shot on 25 May 1952" All the

sa:npling operations progressed smoothly.64 On 1 June, SNAPPER 7,

his fuel coosumption to be higher so that it had to .land at Caliente 9

~evada" Of the four F-84G aircraft, one had fuel tank trouble and

-.

d

';; .
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B-29 control aircraft followed the lower portion of the cloud from

which most of the samples were taken., Only one of the T-33 aircraft

-------------

the sampler control aircraft waited too long before calling up the

another possible reason 'given for the sampling difficulties was that

took what was considered an excellent pass on the cloud, although

all made adequate samples" Aside from the scattering of the cloud,

II

sampler aircraft"

Colonel Houghton flew on seven of the shots as a radiological

officer., Dr" Plank from the Los Alamos Scientific Laboratory Chemical

Group, also flew on seven shots" On this occasion" Dr" Plank began
I

his close association with Colonel Houghton and Colonel Fackler on

sampling techniques" During the final TUMBLER/SNAPPER shot" Brigadier

General Frederic E" Glantzberg, Commander of Task Group 132,,4
9

flew

one of the F-84G aircraft for the experience and lent further credence
66to the efficiency of manned sampling..
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:;lrold F. Plank, Los Alamos Scientific Laboratory,
"x:-.:;t on sampling techniques and veteran radiological
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CHAPTER III

OPERATION IVY

In Janu~ry 19.50, the Los Alamos Scientific Laboratory began work

on a thermonuclear weapon. Within eighteen months, development was

far enough along that a test detonation could be planned. For this

purpose, Joint Task Force 132 formed in July 19.51, and in January

1952, the Air Force established Task Group 132.4 at the Special

1-!eapons Command and placed Brigadier General Frederic E. Glantzberg

1
in commando

Aircraft ~ Sampling

Because of the enormous cloud expected, Los Alamos Scientific

Laboratory requirements for IVY sampling called for six sampling

aircraft for altitudes above 43,000 feet. Samples from lower altitudes

would not give a true picture of 'What was in the cloud. '!he sampling

aircraft should be capable of flying five hours, two hours of 'Which

would be orbiting and sampling in the. vicinity of the cloud.· The

laboratory recommended a cockpit filter system to protect the crew.

The control aircraft fO·:I:- the sampling mission should operate above

2
30,000 feet altitude and be capable of flying at least 10 hours.

Dr. Plank outlined these altitude requirements for sampling the

liS uperll bomb's cloud and declared that six B-47 aircraft were needed

for the basic mission. Because of the unlmown amount of fission

product fractionation that would occur, he continued, II. • • it is

desired to me as many of the B-47B aircraft in excess of the basic

six as are operaM.onal on shot day." Concurrently, filter equipment

63 SWEH~2-0034
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order the other aircraft were eliminated. The B-45 was also important

interfere with the war plan for the Strategic Air Command", In rapid

Kwajalein runways with the fuel load it would need to accomr-lish the

planners had trouble for on 21 February 1952!i General Curtis E. LeMay

to the war plans and.'l besides.'l would be lmable to operate from the

communi.cations equipment!! maintenance requirements J and reliability.

sampling missions 0 Both the F=89 and the F-94 aircraft did not meet

February 1952, where Lieutenant ]olonel Carl A. Ousley,? on the

planning staff of Task Group 132 o Lf !! explained the merits of each

compiled a conference was held ~dth Los Alamos personnel on 15

Thereupon, the confries de.~ided on the huge B-36 bomber. Again.'1

request went fo~ard to Air Force headouarters.
s

Still the IVY·

declared that B-36 aircraft could not be used because this would

aircraft. He discussed availability, performance, runway requirements,

latter point was important because there was only a 6J700-foot runway

at Kwajalein Island. Another sampling aircraft had to be found.
4

Task Group 132.4 officers began by considering the_B-36 ,? the

B-45 bomber, F-89,? and F-94 fighter-type aircraft. 'ltJhen data were

required at least a ll,?OOO-foot runway for safe operation. This

. Acting upon these plans", the Special ".reapons Command submitted

a request to higher levels for the B-h7-type ai.rcraft, but vms turned

down on 6 February 1952. First.'1 there was not enough ground handling

equipment to support the B-h7 aircraft overseas J production on the

aircraft was lagging about nine months,? and J finally,? the B-47 bomber

3
for the B-47B aircraft was being developed qyLos Alamos~
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aircraft, along with plans for instruments and navigational aids to

re installed on them. The Air Materiel Command modified the 16 F~8L.G

aircraft to a sampling configuration after Wright Air Development

65

~he desired characteristics. Meantime, forming of the Test Aircraft

0< Co: t stopped pending selection of the sampling aircraft I)

Late in February 1952, General Glantzberg flew to Washington to

:-,:~h :or a decision. And on 28 February 1952, the General wired the

s'a:f at Kirtland that they would use the F-8L.G single place fighter~

oo:nter which would also serve as an escory:,-fighter or an interceptor".

~if:'hter. The aircraft, with an ejection seat, anti-G suit provisions"

v:ndshield defroster system, a~tomatic fuel transfer and in-flight

refueling system, had been first accepted by the Air Force in June

along with ARA-9 ultra high frequency homing devices, and radiac

instruments. wright Air Development Center delivered the prototype

:;enter provided one aircraft as a prototype" On 18 May 1952 ~ all but

two of the aircraft flew from Bergstrom Air Force Base to the Mobile

Air Materiel Area where they were to have F-5 autopilots installed,

10)1, and was considered a first-line combat aircraft. Task Group

the next day .•

By early July 1952, modifications were completed, except for a

few items not available to be installed at Mobile. The sampling tanks

airplane to Mobile on 23 May 1952, and the final aircraft, just

finished sampling during Operation TUMBLER/SNAPPER, arrived in Mobile

132.L then initiated plans for in-flight refueling for the F-84G

were delayed by negotiations for a contract. Throughout this period

nO'
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the sampling unit 't..as flight testing the aircraft and turned up a

multitude of minor discrepancies but these were hunted dom and

corrected. The prototype sampler cost t.22, 760 to modify while each
6

of the other 15 aircraft cost $19,260. Concurrently, the control

aircraft were modified and sent to ;'Tight Air Development Center i'or

flight testing and from there to Halker Air Force Base, New Hexico,

early in August 195-2.
7

Training For Sampler Pilots

On 2 March 1952, Dr. Plank visited the Special Weapons Jommand

when plans were drawn up i'or training the F-84G pilots to sample atomic

Kirtland for a short period of training in theory of radiation and in

detonations. To avoid excessive radiation which might inhibit sampling

~.,
[

,
i
!

t
}

t
t
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previously,' they penetrated atomic clouds during the ~~IBLER/SNAPrER

additional training at Indian Srrinf,S Air Force Base where, as noted

In late March and early April 1952, the F-8hG pilots passed through

pilots picked to fly the F-8hG sampler aircraft 1o7ere pleased to learn

that they 1ifere doing something useful, " ••• not serving as guinea-pigs

as they seriously believed when first called upon to do the sampling. n9

the use of radiac instruments. Aftervmrds, in groups of five, they took

reasons and theories behind cloud sa~pling. The Strategic Air Command

clouds. Also, a letter from Los Alamos Scientific Laboratory formally

requested that the Task Group 132.4 sampler pilots be allowed to

participate in ~~~BLER/SNAFPER and the Center approved the pro~am on

26 March 1952.8 During one of his vis its" Dr. Plank explained the
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to station picket ships-along the route to rescue pilots should any
lL

of the jets be forced down.

~ Rendova, and sailed for the Pacific Proving Grounds, arriving at
13

Kwajalein on 30 September 1952. The Pacific Command had turned down

received protective spray, were loaded aboard the aircraft carrier

with tanker aircraft and refueled. On the West ~oast, the samplers

Naval Air Station at San Diego, Jalifornia. Enroute they rendezvoused

sampler aircraft took off from Bergstrom Air Force Base and flew to the

Training ended early in September and on L September, the 16

proposals for flying to the test site, because it would cost too nnlch

B-36 sampler controller, simulated sampling missions, then returned to

the B-29. Pilots would complete the in-flight refueling exercise

twice during a mission. All the ~-8LG samplers participa"ted in the
12

drill, along with three control aircraft, and ten KB-29 tankers.

took off from Bergstrom Air Force Base and ran through a comrlete

flights of about 2,000 miles distance, rendezvous with tanker aircraft

simulated mission. It flew to the control B-29 aircraft, then to the

both by day and by nip.ht, weather penetration flights and fliRht
11

formation drills. Finally, on 13 August 1952, the sampler aircraft

training missions for the sampler pEots, emphasizing navigational

curing operation IVY, they were restricted to 0.1 roentgen exposure.

~ach Broup of five pilots remained at Indian Springs for one week

:n all and continued their studies on radiation and radiac instruments.

;n addition, ten maintenance personnel accompanied the pilots.
lO

After completing this training, the 8th Air Force outlined sixteen

".
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F-84G SAMPLER AIRCRAFT
INSTRUMENTATION
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INSTRUMENT PANEL F-84G SAMPLER AIRCRAFT

Aircraft Pattern For Collecting Cloud Sample, Operation IVY
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Unloading the F-8hG aircraft from the USS Rendova posed further

problems. Because the water in the Kwaja1ein lagoon was not deep

enough to allow the ship to tie up to the pier, the aircraft were

!'loved to a barge. Unloading was complicated in that the aircraft

were lifted off the decks of the carrier by the ship is crane and

lowered over the side. With two aircraft, the barge moved to the

beach where a crane tnen lifted them to the beach. Two hundred

yards away was the taxi strip. After tugs parked the aircraft,

maintenance crews of the unit began preparing the aircraft and

within two days of being set ashore, they were checked over and test

15
flown.

Sampling Operation IVY Shots

The pilots of the sampling unit made familiarization: flights and

rehearsals over the Pacific Test Site while waiting. It was soon

discovered that clouds and rain might cause them to land at Eniwetok.

During the actual sampling mission the aircraft would have landed at

~niwetok if Kwaja1ein was having rain because the water destroyed

16
the filter papers.

~ Shot. The first thermonuclear device ever fired, occurred

on the morning of 1 November 1952. Two F-8hG aircraft "sniffers"

climbed to 40,000 feet altitl,ldeand met the primary B:-29 control

aircraft about 50 miles southeast of ground zero, ten minutes before

the event. They refueled and proceeded under control of the B-29

'I
\
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The bottom of the mushroom head was at approximately 55,000

feet altitude, according to the previous report of the two llsniffer"

pilots, which meant the F-8LG could not p,ain enough altitude to

sample it. Lieutenant Colonel Virgil K. Heroney, Sampler Element

commander, led Red flight. He climbed to 42,000 feet, the maximum

altitude for the F-8LG aircraft, and was directed by Dr. Plank to f

and one-half hours after detonation and took samples. Upon request

to their missions without incident. The Blue flight' took off four

rhite flight took off three hours after detonation and proceeded

area for additional penetrations. Consequently, the two aircraft
17

were in the air one and one-half hours longer than planned.

of Dr. Plank, Blue 3 and Blue 4 aircraft were held in the sampling

B-29 at 40,000 feet altitude. They were refueled at the intermediate

refueling station, over the control destroyer; after which the B-36

sampler control directed them in sampling. The four aircraft of

III

area 90 minutes after detonation and rendezvoused with the control

the B-29 control aircraft for refueling before flying to Kwajalein.

The F-84G samplers forme'd three flights of four aircraft each,

named Red" White and Blue. The Red flight arrived in the sampling

possible and reported hei~ht and intensity of the cloud. The

samples. "v-]hen they had finished, the two "sniffers" flew back to

control aircraft directed them into portions of the cloud for

orbited until the detonation after which they climbed as higa as

until making visual contact with the B-36 control aircraft and
",

11,
,;
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enter a small segment extending £rom the stem. This was approximately

3.'1 hour and 40 minutes after detonation. Colonel Meroney and his wing

~ turned and flew toward the cloud stem £or about 15 minutes before

t!1ey made contact. The cloud was apparently so massive that, although

the B-36 control aircraft appeared very close, it was actually about

100 miles from the cloud. When he reached the cloud, Colonel Meroney

was in for a busy time. First, the sampler pilots had to fly the F-84

on instruments. Then there were three radiation instruments to read,

remembering critical information to be entered on the report sheet

and at the same time read off to Dr. Plank in the control aircraft.

Al!O, each sampler pilot carried a stop watch to time his stay in

radiation over one roentgen in intensity. Inside the cloud C:olonel

Meroney was impressed with the color. It cast a dull red glow over

the cockpit. His radiac instruments all "hit the pege" The hand on

the integron, which showed the rate at which radioactivity was being

accumulated" ••• went around like the sweep second hand on a watch

••• and I had thought it would barely move I" the Colonel reported.
'",~ .

'nth "everything on the peg" and the red v,low like the inside of a

red hot furnace, Colonel Meroney made a 90-degree tum and le£t the

cloud. He had spent about five minutes in radiation. over one

roentgen intensity. He reported to Dr. Flank, collected his wing

men, and headed for the B-29 control aircraft for refueling, then

18
returned to Kwajalein.

71

'J
'J



III

"~-

.j

Sampler Aircraft Accident ~ MIKE Shot. One of the critical

elements of the sampling mission for Operati.on IVY was fuel for the

F-84 aircraft.. vfuen the load was down to 1,500 pounds)/ the sampler

pilot came down from his altitude and rendezvoused with the tanker

aircraft" The pilot had 500 pounds of this fuel with which to find

heard heavy breathing over his radio)/ as if someone were holding down

his mike rotton" Then Captain Robinson rerorted that he had "recovered

S"t~7EH-2-0034

~
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*On 22 April 1952, Captain Robinson (then Lieutenant) made a practice
sampling mission on JHARLIE Shot during Operation TUt-ffiLER/SNAPPER o

tions and switched to a different radio channel. Colonel Meroney did
. 20

not contact the two aircraft after that.

and Red 4 to get together and return to the B-36 control aircraft, then

start for the tanker aircraft.. Both pilots acknowledged the instruc~

had stalled out and gone into a spin.. The colonel instructed Red 3

at 20,000 feet,," Apparently~ while inside the cloud, the airplane
.;;

during the sampling of MIKE Shot" Captain ..Timmy P. Robinson was the
.><.

pilot of Red 4 in G.olonel Meroney's sampling flight,," When he cleared

the cloud, Colonel Meroney watched the Red 3 and Red 4 aircraft start

their runs. Shortly after they passed into the cloud)/ Colonel Meroney

contriroting factor in an accident which was fatal to the pilot

the tankers.. If his fuel load dropped to 1~000 pounds and he did

not have the tankers in sight, he was to proceed to Eniwetok and land"

At altitudes above 40,000 feet, the F-84G aircraft used approximately
19 .

1,200 pounds of fuel an hour" This F-84 fuel problem was the major
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Nei ther one of the two pilots could find the control aircraft

:-r t~e tankers.. Their APx-6 equipment was not operating and Captain

~:,l::ns6n was unable to pick up the control B-29 beacons. When he

r;~st contacted the control aircraft, he was down to 1,000 pounds
..... .

:: fuel, and should have been taking off for Eniwetok.. The big

rro81em was that the captain could not pick up any beacons which

",c'.lld tell him what course to s'et for Eniwetok. 'Several times the

:--29 control tried to direct Captain Robinson to a rendezvous with

it but finally instructed him to descend to 20,000 feet altitude

and then orbit. On several occasions he was v-ven orbit and steer

instructions when the B-29 air controller believed he was in the

vicinity of the tanker aircraft. Meanwhile, ·the Red 3 pilot picked

up the Eniwetok radio beacon on his radio compass and started for

t~e island with 600 pounds of fuel. He was approximately 96 miles

north of the island. Shortly, Captain Robinson reported his radio

compass was working and that he had the beacon from Eniwetok. The

3-29 controller instJ;ucted him to head for the island. "It was.

~lieved that he had between hoo and 500 pounds of fuel remaining

at that time,1l the flight safety officer reported later. Unfortu-

nately, Eniwetok was about 0.70 per cent overcast with rain squalls

in the area at the time, although Red 3 aircraft landed with zero
21

fuel remaining.

When he received his second steer from Eniwetok, Captain

Robinson reported he was at 19,000 feet altitude, his engine still

operating, but his fuel gage indicated empty.. A few minutes later:J

. SY~H-2-003h1-';3 ....
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he called the Eniwetok tower to report his engine had just flamed out

and that ,he was at 13~000 feet altitude. ~fuen he was at 10~000 feet,

Eniwetok tower thought he would make the runway. He had the island

in sight. The captain was given another steer to the runway_ l-Jhen he

was at 5,000 feet altitude, he reported he could not make the runway

a.nd planned to bailout at 3,000 feet. He radioed: III have the

helicopter in sight and am bailing out. 11

The Air-Sea Rescue helicopter 'pilot spotted the F-B4 between 500 and

Boo feet altitude just north of the atolL The aircraft was in a level

glide at about 150 lmots speed. The helicopter pulled in behind the

jet and followed it toward the island, the pilot observing the tip tank

release and what appeared to be the canopy. The aircraft continued in

the glide, apparently under control, and struck the water slightly tail

down, with the right wing a bit low. Neither the dive brakes, flaps, or

the wheels were down. The F-84 skimmed over the water from 100 to 300

yards before hitting again. But on second contact, the nose dug in and

the aircraft flipped onto its back. Approximately one minute later the

helicopter was over the spoto The aft section of the F-84 was still visible,

but sinking rapidly. The helicopter slov-rly circled the area; while calling

for aid. Other units arrived and a thorough search of the area followed.

An oil slick, one glove:J and several maps appeared bUt Captain Robinson

was never found. The sampler aircraft had struck the water about three

and one-half miles from the end of the runway on Eniwetok.

The flying safety report on the accident concluded that captain

Robinson had spun out while sampling the cloud because he overtaxed

74

~"-'.
& ~~_.~.:' ~A '-'~'}



J -
III

rr:!

f ..... ~

~.

ld

ible,

ing

o

t,
,

.:,~ il.'.:topilot. The climb back to altitude cost a lot of fuel. He was

. '~"" kept in the control area hunting the tanker aircraft too long o

, ., J.::tUllulation of these troubles might have caused the pilot to use

'ol: ....~3~nt during the rest of the .flight. Had he maintained 20,000

altitude on his flight to Eniwetok, there was good chanoe he could

landed the aircraft, the investigators believed.
22

K~G Shot. As a result of the accident refueling plans for KING--
5":::'~ changed. The primary refueling operation was to be in the cloud

i~a, \lhile the secondary refueling area was within sight of Eniwetok.

~'.er'e was added an emergency refueling area between the two. If the pilot

-:t.lj not take on fuel in the primary area, near the cloud, he would

:~>3iately fly to Eniwetok and make a second attempt. This failing, he

...?lld land his aircraft at Eniwetok. The new plan directed that no

l:~raft land at Eniwetok with less than 500 pounds of fuel aboard.
23

~ontro1, tanker, and sampler aircraft did not take part in 'the

~~.€arsal for KING shot, held on 9 November 1952. The second shot was

,:;.e~·Jled for November 13, ',,l:::ut bad weather pushed the date to 16 November

: :::::. The sampling missions came off without incident except that two

'~ :he samplers aborted. The White 3 aircraft took off from Kwajalein

"1;., could not retract landing gears and· was forced to land again when

'-·'l:k-up F-84 took off as a replacement. Then 'Tt.1hite 4 aircraft had a fuel

:-~sgure malfunction and was forced to return to Kwajalein. Eecause two

:- -:L aircraft were required to complete one sample collection, the spare

. 24
a:r'o:raft also returned to base.
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Roll-Q.E Of Operation IVY

Planko The gas samples were removed from the AFOAT-l aircraft by people

27from the Army Chemical Genter. The Rad-Safe cre..1S took care of film

badges worn by the sampler pilots and by personnel working in the area o

be flown to the United States but this plan was dropped o Personnel towed

building the necessary facilities was $76,900 0 In April 1952, Joint Task

Force approved the construction.25 The parkinE; area for contaminated

particulate samples from the F-84G samplers under the direction of Dr o

officers of Task Group l320~ recommended that another area be found for

the aircraft to the beach, lifted them onto the barge, towed to the side

of the aircraft carrier, USS Rendova, and lifted each aboard with the

As the operation terminated, some su~gested the sampler F-84 aircraft

shipts craneo One of the aircraft sustained very minor damage when it

. The first area on Kwajalein for decontamination of aircraft was on

III

Radiological Safety During Operation IVY

aircraft was on the old Japanese parking area across the runway from the

1 t K · l' 26 H AO F 1contra ower on waJa em. ere lr orce personne removed the

No sampling pilot on"Operation IVY exceeded the radiation limit of 309

28roentgens.

contaminated aircraft. They recommendedaa site and estimated cost of

the asphalt paving could absorb contamination, and drainap,e was not

suitable conducting off washing solutions 0 Dr o Plank and the Had-Safe

the parking ramps 0 This was near an engine run-up area and was considered

unsuitable because engines might spread contamination over a wide area,

n.".. ,
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A" ;;-ainst the side of the ship while being lifted to the flight decko

tY-,,, .

"~ 5"~r and aircraft sailed for the United States on 21 November 1952 •

. . ' _ :' rersonnel crated and shipped the instruments and sampling
}~ .. '" .. . .
_ ~~~r.t, separatelY, to the Los Alamos Scientific Laboratory.2

9

l::erwards, Task Group 132.4 started action through Air Force

• 0{ 1 -:: ~';arters to retain the sampler and control aircraft which had been

..:.~: ::ed for Operation IVY since these would be needed for future tests.

...._c-;..~ ile, as the F-84G samplers arrived in the United gtates, they "rere

... ~ ;;~,ed to the strategic Air Command at Bergstrom Air Force Base, Texas)O

-,,-,,'ral Glantzberg recommended: 11 ••• that the sampler aircraft, the

~~~;cl ajrcraft, the instrumented B-50 aircraft, and the effects

rli..5'1ring B-36 and B-47 be retained in their present configuration. The

q ......_!1i"S in money, time, and equipment are obvious.
n31

I

I
I
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aircraft, modified for cloud sampling, be assigned to his groupo In

addition, Colonel Ritland asked for one T-33 aircraft with which to train

personnel in sampling techniques 0 . The 4925th also needed 18 qualified

Sampling Planning

Pacific.

80

Osmond J. Ritland, commanding the test group, asked that nine F-BLG

Among these duties were provisions for sampling aircraft, control aircraft,
2

and crews, in all about nine sampling aircraft o In return, Golonel

SA-t1PLING OPERATION UPSHOT/KNOTHOLE

received approval also and became combined with the KNCTHOLE tests s but
1

delayed until 1953. Intensive planning for Operation UPSHOT/KHOTHOLE

Late in 1951, the Armed Forces Special ~eapons Project recommended

was under way by December 1952, as soon as Operation IVY ended in the

Colonel Daniel E. Hooks, Ghief of Staff at the Air Force Special

1,\1eapons Center, wrote ,~he commander of the L925th Test Group (Atomic),

outlining functions which would be required during the test series o

the Los Alamos Scientific Laboratory proposed a development test operation,

Operation UPSHOT, to be conducted in Nevada in the fall of 1952 0 These tests

determine the effects of nuclear detonations on military equipment and

a series of nuclear tests to be conducted at the Nevada Test Site to

some types of' structures.. This series of tests, called KNOTHOLE, was

approved by the Joint Chiefs of Staff in December 1951, and scheduled

for April 19530 While Operation TUMBLER/~TAPPERwas being conducteds
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~_:L pilots. These pilots were to arrive at Kirtland Air Force Base on

, ::"ebruary 1953 to begin training and were to be put on temporary duty..
3

If. th the group.

In December 1952, Colonel Karl H. Houghton, Human Factors Branch,

::.:search and Development Division, Deputy for Operations, Lieutenant

:C'lonel Fackler, Plans and Operations Division of the 4925th Test Group

'Atomic), and Dr. Plank of Los Alamos met over the sampling problems

expected for Operation UPSHOT/KNOTHOLEo The length of exposure of the

sa..'IIples to be gathered from the nuclear clouds was determined by the use

these samples would receive by the various laboratories o The Atomic

:::1ergy Commission's Biological-Medical Division declared that 3.9 roentgens

a:cumulated exposure was the limit for any individual during the test.

r.~erefore, the radiation exposure a pilot could absorb for each shot was

:igured very closely~ There were ten shots scheduled and to gather

required samples from the first five shots, pilots would be exposed

to a total of 2.9 roentgens. For the samples needed from the second five

shots, the pilots would have to take a total radiation dosage of 2 0 9

roentgens 0 fut an eleventh shot was added to the series and this dosage

increased to 3.1 roentgens. These figures were for radiation received

while actually in the cloud and did not include radiation absorbed 1-mile

near the cloud or while flying the sampler. These factors convinced the

two colonels and Dr. Plank that two groups of pilots were necessary for

the program; one group to sample each half of the testo Also, to stay

within the limits of the allowable dosage, all secondary sources of

radiation had to be reduced as much as possible o One of the ways for doing
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::e~ter to1 •eapons

:-",een ': 'jt:1 the 'Test !>j rcraft

B2

::'. ,:;to'2kmcm

Dllrj!lr: te,stinG in "evada, oreratj.ons, maintenance,

Rose and ~art.ajn B2rvey

9
Unit durin i!, IVY.

Hany viere fi ·l'ht.er pj lots ret'.lrrdnr-: f~'Oi;l '=crea.:.: the t,T,>enty who finally
~.,

fl 1 ·, ,. r: ~,' ."·-'·r-,-,/'''1···'''' 'rr"" 1 t h' h de'H sa,lP er Tn} 5S J ons ~urJ.n.r: !!,erE.,;J on \. J :-" ',' .," , " .,.:!J, on y v!o aa a
".

Fase, it. hn.d n:ine F-f.l! sa'Y:rlcr t:drcr.'2.ft, O'1Ec r-5') 33.mrl(~r control aircraft,

8
and two ::::-29 sampJ.ers.

but also train personnel and exec:Jte ;-;)od:ifj.cc:t,:"'.ons on the F-8L sampler
7

aircraft. I ~llen the unit "':",3 fi'12..11y loc;:,,"Led at T:J.(1.5an Srrine:s i\.ir Force

'T'he 11925th "'est (;rOllp (.',to:n:ic) UYlC1enrent SC"ie ad~ustment for

previous exp8rj.encE and cC·l~.ld lend 3.c1vicc. -"':ese 1:ere ;artain ~..:r:nbllrn S.

0perat:i.ons Enit ~.Tu~n'-'or One (~est) Pro'::is:!oni:.} on 23 T'ebruary 1953 under

seC1J.re rersonnel and eC:l1ipment for the surrort of the tests in Nevada

Lieutenant Colonel ,Tames ',. ":8,tki>,s. r~:\e nel') orr-",,,:i zation would not only

IV

furnish t.hese pcrson!lel and fnnctions o.t all tines. '\':le u9c-5th established "

and personnel for sa'":lrbnr, h~'l.d ix;er, secured at the test site on a S~10t-

to-shot basis.' The ne1,J r1a.n T·!as to or0'anize a nrovisj anal unit to

TIpe' POrp/T~"('. 'J'T..1()T T:'. J.~). J ".1. :). '. • D ...•

this 'ms to polj.sh the surfaces so t'1.at cont.a~fl.inated particles cOlJld

it
not cljnr::, t.O t~1e aircrnft.' Dr. Alv:in j. Cri:l'.'es, 'l'est Director for

1 .....'" • t 5 '. (' on t '..1e h,).~'_·'.,!'< f t'· 1 ti th " t Jemp,1aS:l ze lJ:lcse r0:lX1 ·s. ~.." .. J J' - " 0.. J]"I S ..e., wer, e '.Jen er s

staff took :"..ction to oh"l;ain F' -rl, ::F.l":lf',lcr .:Ii r~rC'.ft and rilots.
6
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;:rcraft pilots, and crews arrived at Indian Springs and preparations

11

IV

:~::a.,:se the radiation exposures assumed this importance, each

. .:-l.:t c3.rried an instrument to tell the pilots instantly how much

',~ ',:-n they absorbed~ The Los Alamos Scientific Laboratory designed
., ,

In late February 1953, test personnel with their equipment moved

':oom Kirtland to Indian Springs. On 3 March 1°53, the F-8w.G sampling

:... t~e cockpit. Through this instrument the pilot evaluated the samples

10
:~:lected during his mission.

:;. t~e wing tips of the aircraft and relayed the information to an indicator

, ~. ,0 :-ron which performed this requirement. On the bas is of indications

.' <' ".-ed on the device, the sampler pilot knew when to break away durin g
..." . --'"

( I 'l-,:-l:~g run. The. monitor was carefully calibrated before each sampling

"

} ~ .• ~ :cn and served as the primary instrument for sampler pilot use o For

f
1 ~,;:-t~er check on readings, film badges were placed about the cockpit

..-~ on the pilot. F-84 samplers also carried rate'meters which indicated

:~~k L~tensity of radiation fields at anyone time, and an ion chamber

~ ~~~ :neasured the radiation approximately one foot from the filter papers

!
!

f
1
I

f

f
1

I
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>'.

lft,

:e
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The Special Heapons Center controlled all aircraft around the test

* 123ite. All air operations during the test were directed from the Atomic

::::1ergy Commission's control point on the Nevada Proving Grounds, and

*In February 1953, the Air Research and Development Command directed
t~at the Center should take control of all air operations connected
with the testing of nuclear weapons in Nevada.
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air controller's functions with a staff of two officers and two airmen.
on tb

in S1

at at

cent·

prep

laUD

I his,
t the

I ~ne:

i

Jolonel Kurt M. tandon, Vice Commander, and Lieutenant Colonel

before. All aircrews participating received briefings on their missions

Samplin g~ Shots

Again as in previous operations, routine for a shot began the day

13
~iames So Starkey, Special Pro;:iect Officer, rotated this assignment.

and weather. Specialized briefings were held at the Test Operations Unit

The colonel, probably the most experienced man in controlling aircraft

durinp, nuclear testing, was assisted by officers from the Special Weapons

Lieutenant Colonel Fackler, as special projects officer, handled the

8enter:

".

Number One briefing room, aircrews received badges and dosimeters, and air

the ground crews installed filter papers into the holders on the wingtips

of the F-84G samplers.

On the morning of the shot, the test operations unit's personnel

controlled all takeoffs and landing3 from Indian Springs and directed

l,
\,
f

1at

1a1

to

thl

aircraft to the Nevada Proving Grounds. At the control point, inside
an

the testing grounds, Colpnel Fackler's air controllers took over and

directed the aircraft during their stay over the test site. Aboard the

B-50 sampler controller ai.rcraft, 10s Alamos Scientific Laboratory

personnel (usually Dr. Plank) directed the actual cloud penetrations of

the sampler pilots. Dr. Plank watched the radiation exposures and as

soon as the pilots approached allowable dosaees, directed them to return

to Indian Spri.ngs 0 After landing they taxied to the east end of the

field where radiological monitors determined the extent of contamination

C1\,
l.L;
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~'ie aircraft. The pilots were removed from the aircraft 11" " 0

that their bodies did not touch the skin of the craft.:: s:;.~~ a way

The pilot then proceeded through the decontamination

~l

'.' -:. er. If contaminated, he took a number of showers, while pers onnel

.. _.,rared !'lis clothing for shipment to Camp Mercury the decontamination
.' I·

The radiation acquired qy the individual was then recorded on

laboratories had to run tests on the filter papers before they were able ,

:a!:'Oratories. Speed in performing this work "\,ras necessary for the

aircraft and prepared them for shipment on courier aircraft to the various

Meantime, filter recovery crews removed the sampling papers from the

,-

-::5 dosage record and the accumulated dosage carefully checked to keep

individual from exceeding the safety limits established by the Atomic
~~e

~!1er l1'Y :J ommiss i on 0

I

1

I
I
l

1
~

s

it

~o determine what happened during a detonation. Information gained from

t~ese papers decided the actual yield of the shot~ speed of the reaction,

and the amount and type of fission which had occurred.

The sampler aircraft.. "cooled tl overnight and the next day was decontam

inate.d. Maintenance crews washed each aircraft repeatedly with t1 Chnk",

a special chemcial washing compound. When clean they moved onto the
,I .
:'

parking ramp for routine aircraft maintenance 0 Here personnel removed

the radiological instruments, checked, and recalibrated for the next

.mission.14
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demonstrated. About half the exposure was absorbed between the last
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Chart: Shots for FPSHOT/1010T:WLE

Shot, D:':ite Ty~

NTi·JIE 17 [·J!arch 1953 300~foot

tower

NANCY 24 March 1953 300-foot
tower

RUTH 31 March 1953 300-foot
tower

DIXIE 6 April 1953 Air drop

RAY 11 April 1953 100-foot
tower

BADGER 18 April 1953 300-foot
tower

SIMON 25 April 1953 300-foot
tower

EN0ORE 8 May 1953 2,420 feet
air drop

HARRY 19 May 1953 200-foot
tower

GRABLE 25 Hay 1953 500 feet
in air

CLIMAX 4 <Tune 1953 Air drop

Even 1tJith two groups of samrler rilots, the radiation dosages were

officials took three ma~or steps to rernJce exnosure. During the first

mately two hours after detonation, on the predicted yield of the device,

ona speed of 250 miles an hour~ and upon clean aircraft.
15

Sampling

-mi.ssion" A1:JNIE Shot" the soundness of clean aircraft was clearly

carefully calculated" based on the aircraft entering the cloud approxi-

~.
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. _ ; r.::onetration and the landing at Indian Springs e The aircraft had
~ .' .

.. '.. ~:.s collected "residual contamination" on outer surfaces. But after

.,~ ~:;!;el cleaned the aircraft with acid brightener, the polished aircraft

,~~ r3ciation from 50 to about 17 per cent of the total. Secondly,

';', :~"n to the pilot was reduced through lining the interior of the

.... ;t ,d.th 1/32-inch sheets of lead. There was a delay obtaining this

'. ~.':..C'..1 hut all the F-84 samrlers received the lead by RAY Shot, 11 April

I.

I

,-.:r:--:ent developed during this period, was the result of cooperation by

.. ~

.' ,

The third protective device was a lead-glass vest designed to cover

I

t
;

f·
1

I
I

. .....') sides and front of the torso • This device, like most of the sampling

. :·".:"!"cn;=tnt ~olonel Fackler, Colonel Hour:hton, and Dr. Plank. Dr. Hank

-" "::l?ted that the vest reduced dosages from 10 to 15 per cent. 1',11en the

':est ,·!as actually tested during NAN-JY Shot, radiation arpeared lessened

~~. 1~ .. per cent. Production of the vests was delayed because of

::~::tation in personnel and equipment. Hm-'ever, there were enough vests

16
,~~ilable to fit all the samrler pilots for EADrrER SHOT, on lS April 1953.

1fter the first shot of the series, one of the flying duties was

....:~en m·.'ay from the F-fl4 sa!Tlpler rilots. Colonel Fackler and Dr. Plank

·.:C'r'~d:rout a system of airf'lane control 'V-7hereby the navip'ator aboard the

':';'-50 sa'l1pler control provided the sampler pilot l.Jith time and vectoring

",;:formation.. 'Phi s relieved the F-P4 pilots of the duties of navi$ting

+:1e:ir aircraft from Indian Sprin:';S to the control airplane. ('!hen the

s~~r.ling mission was finished, the B-50 navirator had the sampler's

17
C0urse plotted back to the base ..

87 S1-JEH-2-0034
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Insertinf! filter unit into tip tanks of a samrler
aircraft, Operatj on UFSROT jt'.?IC'7-iC'LS.

First Lieutenant David L. Trapp, nuclear Applications
Officer, v-rith First Lieutenant l1erl D. Kimball, 4926th
pilot, and Airman Second -:::lass Carl L. ~lmtz. The
Lieutenants are ~earing the white vests and hard hats
which became part of the protective clothing for the
4926th Test Squadron (Samrlim;) ai.rcrews.
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By lP. April 1953, sixth shot, BADGER, the first group reached their

d 1 " "" t 18;1.~illtjon limits and passe samp mg mlsslOns 0 a new group of pilots.

nn two occasions during Operation UPSHOT/KNOTHOLE, the samplers

a By this time cirrus clouds had begun to form around the nuclear3re • _

"lade passes into this dark smudge, obtaining the only samples .from the

a thin part of the cloud belOio1 the overcast, but these samples were of 1m-I

LL.ii.i&
;i. ZJt

• LEiliL .. '. , 1454

89

cloud. The sampler pilot came out of the cirrus at Ul,OOO feet altitude

aTld could see only a dark smudge on top of the overcast. The F-84 pilot

:::lfort.ant because of the new device being tested. Ten F-84G samplers

3:ld the AFOAT-l two B-29 samplers flew the mission. Two "snooper" F-84

a:r~raft reported that the cloud topped 44,200 feet altitude and the base

""Jrly failed to return with cloud samples. The first time occurred on

:: ~~ay 1953, during HARRY. The test director delayed the shot several

• :::les !:€cause of unfavorable weather. Samples from the shot were very

of the mushroom was at 29,000 feet altitude. The first jet sampler took

off from Indian Springs Air Force Base and cli.rnbed south of the cloud

The GRABLE Shot was an atomic shell fired from an Army 280-millimeter

:nain part of the HARRY cloud., Five other F-84 aircraft took samples from

'..~

quality. Two other F-84 aircraft made no contact with the atomic cloud

at all and the final two jets did not take off. The cirrus cloud formation

.
extended from 50 to 75 miles and appeared solid from 28,000 feet to 43,000

feet altitude. Unfortunately, the samples obtained from the cloud were

sufficient to do only the primary experiments scheduled. 19

artillery piece and ~s for the preVious shot ~olonel Fackler told the

!

I

I
I

I
I

I

I



-
IV

test director samples could not be guaranteed because of vapor clouds

-::onclusions

limits established by the Atomic Energy ~ommission.

c,.

7

8

6,

5.

h.

3.

"L.

1.

Dr. Plank called

vapor clouds became thicker and thicker.

one~fifth of the atomic cloud below the vapor clouds.

expected around the atomic cloud. As the (It.0:'1; c (~loud drifted in the i-Q!"lrl

'~J

The B-50 sampler control aircraft t
I l>

with Dr. Plank aboard, climbed above the overcast with little SUccess in I
finding the atomic cloud. Back through the overcast there was approximate~ ~

t

portion. The overcast continued to thicken and lower so that, after two~

Operation UPSHOT/~IOTHOLE sampling missions were not greatly

and-one-half hours following the detonation, sampling stopped. By that

for the F-84 aircraft immediately and began directing them into this lower

time the atomic cloud was some 300 miles from Indian Springs Air Force Base,

Two aircraft took small samples, while the last aircraft which attempted

to enter the clol'.d )"J~cc:i vc-.d no~e. 20

different from the missions flown in former tests. The sampler functions,

hov.1ever" were more refined. 8010nel '{oug:hton, Lieutenant Colonel Fackler,

and Dr 0 Plank had con.pentrated on methods of reducing the radiation dosages

could be obtained while the pilot personnel remained safely within the

received qy the sampler pjlots so that larger, more valuable cloud samr1es
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CHAPTER V

OP~~:nATJ8N CASTLE ALL 'I'!ERHONU::::LEAR

~-:e Pacific Proving Grounds as soon as conditions permitted. r.-enera1

J

I

i,
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I,
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.•,:-;.~':on IVY. Colonel Howell M. Estes" Jr e9 12th Air Division of the

•. :-,~edc Air Command" was to command the Air Task Group and, on 1

\ ..:,.-:t'er 1952" he visited the Pacific Proving Grounds to observe the

VT~ 5hot.* In Februa~ 1953" Task Force 132" which conducted Operation

:',-:' reformed into Joint Task Force SEVEN for Operation CASTLE and,

~".~,tly after became a permanent organization for f'uture overseas test

~",:.es.1 Instrumentation and l:uilding at the Pacific Proving Grounds

:::,'~:d not be started before the results of the UPSHOT/KNOTHOLE -VJere

c.0lffi though much was prepared by November 1953. Since this was typhoon

'peration CASTLE was to contain about seven, all-thermonuclear

• -r +ions and begin about 1 September 1953" some 11 months f'ollowing
.~ .. :1

~eason in the Pacific" CASTLE tests 1-rere rescheduled for the spring of'

: :SL. Air Force headquarters announced Operation ::;ASTLE would begin at

": 115 or~anized the office of deputy commander for overseas tests and

aosigned the duty to Colonel Edward M. Gavin e ':;olonel Gavin worked

::los.e1y with the Center staff for the interim bet10Jeen IVY and CASTLE •

.~e of his major pro~ects was to consider various airplanes which might

2
::leet new sampling requirements.

*Cn 29 November 1952" Colonel Estes became Brigadier General, his new
rank paralleled planning for Operation CASTLE.

953,
1~:x

~e :rh.:" \ ......
Il"e'=;lc
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Gloud Samplin~ Requirements for CASTLE

The stem from the first thermonuclear cloud was some 20 miles in

diameter and climbed to almost 50,000 feet. The main cloud extended

from 50,000 feet altitude on up through the tropopause and "-Jas almost

200 miles """ide. The F-eLIG sampler aircraft climbed to their maximum

altitude to collect samples from thjs monster. Scientists" however,

doubted whether samples taken from MIKE cloud represented what was

actually contained in the cloud. There was also uncertainty about

whether the samples were taken from the stem or from the lower portions of

the main cloud itself. The size of the MIKE cloud and these doubts about

the value of samples taken from it, caused a chan".e in requjrements for

sampling the Operation CASTLE shcits.3

1'Tithin two weeks of the end of Operation IVY, T--isk Group 132.4

officers and the Air Force Special Weapons Jenter staff· be~an studies to

determine ~mat aircraft could be converted to a sampler confi~lration

for higher altitudes. But, before a decision cffil1d be made, sampling

requirements had to be fjrm.

Late in January 1953, officers from the Ajr Force Special Weapons

Center visited the- Los Alamos Scientific Laboratory and ap,ain met with

Harold F. Plank. Dr. Plank outlined general requj.rements for cloud

sampling and, afterwards, drew up more detailed requirements which were

approved by the laboratory and submitted to the ne~ Task Force S~~T

early in February. Because of the questj onable samrles secured from

.MIKE; Shot, Los Alamos ,,,,anted a hi",h altitude sal)rl~nf: vehicle ...~ich could

at least penetrate the 101>ier rOrtiOD of the main cloud. Data -from these

94 S~~H-2-0034
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..... altitude sampling missions could then be compared with MIKE samples
... I • ~

.: ':etermine how representative the F-84G samples on IVY had been"

~e sampling officers s pecuiated that an aircraft to perform this

.,~ altitude mission would have to operate at or about 55,000 feet
.1'"

'. :•.'de for at least one-half hour, long enough to make several passes
L •• ~

Altitude limitations of sampling aircraft also caused some discussion

,"QuId possibly be about ten times more valuable than those gathered by the

~st of the available aircraft for sampling, would penetrate the cloud some

Dr. Plank pointed out that the B-57, apparently the

sa:nples. However, during Operation GREENHOUSE, Dr. Plank supervised firing

~x{ets at atomic clouds. The experiment, at that time, resulted in no

Unmanned Samplers for CASTLE

~::at even the best manned aircraft could hope for little more than to sample

95 STtlEH-2 -0034
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-~C'. the cloud. Should the samples prove against the F-84G aircraft:; then

,l.-ct:'er aircraft would be chosen to become the permanent sampling vehicle"

~~ AlamoS scientists required, also, that the sampling device on the

':11~ altitude aircraft be as efficient as those mounted on ,F-84G aircraft,

. 4
,:~ with more area for sampl2ng paper.

a~ut using unmanned vehicles again. Drones had gathered the first cloud

~cur to six hours after detonation and expose its crew to about 3.5

t:,e lower fringes.

roentgens. Samples ~athered by a guided missile, or some other vehicle,

5a.'1r1ing results. The thermonuclear shot pushed the main cloud so high

night between 55, 000 and 75, 000 feet altitude.. Dr. Plank said j and be

3-57. Such an unmanned sampler should be capable of sustained horizontal

of
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capable of flying at least 100 miles at these altitudes.

Colonel Gavin asked the ~right Air Development ~enter for information

on guided missiles, test vehicles, or tarr,et drones 1"hich might fit these

Professor Kenneth Street and ROfer Patzel, samr.ling experts from the

L.•

SI;JEH-2-0034

F

~(-A prof;I'am to develop a prototype lonf-ranre automatic bomb delivery system.

while preparing a final report for ~~STLE, C€neral ~stes asked the University

Therefore, no serious attempt was made to secure unmanned samrlers. However,

of the drone B-47 over available samrlers was not very great~ the logistics

of operating at the Pacific Froving Grounds would be exorbitant. 7,8

little higher than the F-84G sa~rler aircraft and;1 because the advantar,e

Center officials pointed out, however, that the C-2 drone could climb very

of California Radj a.ti.on Lahoratory;1 at Lj vermore, Jalifornia, Hhat they

thought an unmanned sampler should he like. 9

Force, su~gested that Los ~amos nnd the Jenter investi~ate the potential~

~~ 6
ities of the Q-2 drone and the drone B-47 aircraft used .on BRASS RTI~G.

Brigadier r~neral A. R. Walk, U. S. Army, Chjef of Staff of the Joint Task

have to be capable of recovery over land. Lie'll tenant Jolonel Richard

attaching adequate sampling devices to them. Also, they would be difficult

to recover, especially when operating in the Pacific Proving Grounds. 5

Joint Task Force SEVEN was also in favor of unmaruled sampling devices.

request to 1N'"right Field and ,"Jas able to ?:et some rre1iminary information,

Rocket vehicles would be difficult to adopt l~C~J3e of the problem of

unmanned samplin;:; requirements. Any such vehicle;1 he pointed opt, would

S. Nugent, the colonel's admjnistrative assistant, !:land-carried the

;f;
..t

r,,
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lId

:..: ,'emoTe Laboratories, believed a guided missile capable of operating

tween 80,000 and 100,000 feet altitude was needed. They wanted such:-e

& v~hicle to enter the cloud between five and ten minutes after detonation

~~ be capable of collecting both gas and particulate cloud samples.:L-

11
~.

1\1.

I

~\j
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~lus three Featherweight B-36 aircraft. Both types wer.:tt to modification

In August 1953, representatives of the Air Materiel Command, :'!right

•t.5':'1E because time was too short, missile experts were not available, and

:loud temperatures, gusts, and radiation data were not available. General

':~e Hobile Air Materiel Area depot to plan modifications needed for CASTLE.

Air Development Center, the Atomic Energy Jo:nmission, AFOAT-I, met at

-"of! vehicle, of course, should be recoverable, and have the ability to

10
:;r1d on a 5,000-foot runway.

In his final report on Operation CASTLE, General Estes pointed out

study of guided missiles for sampling had not been accomplished during

:epots before being shipped to the Pacific Proving Grounds.

:':stes recommended further study of guided missiles for this purpose, capab;I.e

11
of operating from 100,000 to 125,000 feet altitude.

~'~at, because manned sampling aircraft were the best vehicles available,

s~ientists were forced to accept them, even with their limitations. A

':'he F-8LG samplers were to be rewired, have new electronic equipmentt

n.

er,

Modifying Sampler Aircraft for CASTLE

In spite of the efforts for B-57 aircraft and the current thinking

,cs a~,()ut guided missiles, Task Group 7.L sampled CASTLE shots with F-8L. jets,
,

ry

~es.

13k

-cult

ion,
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i.nstalled, and to receive a new gas sampling device" called a IIdouble-

squeegee" II 'installed in ten aircraft. A new type ramma intensity rate

meter 'Nas to be installed in the coclq:~it of the fip:hters. The E-36 was

to receive a filter system fer the pressuri zat jon complex, along with a
,~

IIdouble-squeeree,," and a particulate samplinr: device. One of the B-36

aircraft received electronic equipment so it crnlld be used as a backup

for the B-36 controller. In the midst of these arranf.ements, equipment

for installation v-TaS still in desj gn stFU:::e. These Fere the "double~

sQuee~ees,II hj_~h alt.it,ude pas samr1JnQ' cJev:i.ces. :IOl·?ever , enri-neers

i SC
f•!

afI
f
I,
f M2i
i,
1 u-f

!
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!
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;
.~ .
5-

from the Hri;:ht Ajr Developnent Jenter assur8d t!lA.t t.!ley Fonld be ready

1-Then needed.

The Ogden Air Materiel Area depot, Utah, accomplished modifications

to the F-84G samplers and planned to comrlete the work on 14 September

1953. The San Antonio Air }futeriel Area depot, Texas, handled the work

on the three B-36 aircraft" two samplers and one control aircraft" and
12

planned to complete the work Qy 5 October 1953.

There were serious delays. Ogden received the new "double-squeep,ee ll

devices and mounted them but the motors and rump shafts overheated and

failed. Much work was necessary to find a fix for these failures and

the F-84G sampler aircraft were delayed 99 days at the depot. The aircraft

were finally finished and ollt of the modification facUity ,mst six days

before they Here to board the carrier for the Pacific Proving GrQ11Dds ~

At San Antonio Air f-lat.eriel Area, meamrhile, the B-36 sampler

modification program ran into trouble. The Tracerlab, Incorporated,

designed the sampling devices for the big bombers but did not meet time

98
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This delayed fabrication of the units until some 40 days

II

:ift

I

I

I

l

I
!

I

~. ,_ be B-36 modifications were to have been completed. The Air
!. ... t. •

., d established a "crash program" to '!et them installed on.,' ."iel "amman t>

. '.t>,:rcraft and B-36 samplers came out of the depot on 25 January 1954,

...;!'e days before they were scheduled to leave for the Pacifico The

~:-, -ram had fallen behind a total of 112 days.

T'1ese delays wrecked a flight training program for the sampling

~":,,,:adron. The pilots conducted flight training 10iith borrowed airplanes

...: t:Jout the sampling instruments. ';Vhen the crews of the squadron arrived

l~ t1e Pacific Proving Grounds, they were required to fly much more to

-..s1<e up for lost training. The crews were concerned with basic procedures

~~r sampling and should have been prefecting techniques. Extra flying

:~?osed an added burden on the Test Aircraft Unit o Supplies and spare

. 13
:,.arts were used up rapidly and later caused troubles during the series.

30me of the delay, General Estes pointed out, was caused by requirements

:rom numerous agencies which had been presented at the modification depot o

In the future, General Estes recommended, the Air Force Special l'-!eapons

:enter should be made the clearing house so that the modification depot

;eceived directions from only one agency. Also, desir-n and equipment

s10uld be established on a deadline whjch would give the depot time to

.'" . h"t 'k lh.1nlS 1. s war •

One 'problem in the Operation CASTLE planning was securing F-8h

sa~pler pilots to supplement those assip,ned to the new 4926th Test Squadron

(Sa:npling). Colonel Edwin Gavin asked Joint Task Force SEVEN if it were

!"ossible to secure some of the pilots who flew sampling missions during

99 Si"1EH -2-003h
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The officer strength of the L~26th Test Squadron built up during the

these costs in their fiscal year 1954 budget. Task Group 7.4, therefore,

the 4926th and to accompany the squadron to Enhretok. This caused some

argued against paying the temporary duty costs of their eieht pilots for

September 1953, scientist Plank attempted to ret several IVY sampler pilots

had to stand the cost of its particirating unit. However, the two commands

quarters for the funds. 1-1ashington, in turn, decided that the Air Research

asked the .Toint Task Force for money, which i.n turn asked Air Force head=

------------

~ASTLE because the requirements had been levied on them too late to include

1 I , 15 L t 'Operation IVY and offered to supp y a lst of names b a er, In

from the 8th Air Force but the Strategic Air ~ommand could not release them

for CASTLE b Later, the Strategic Air ~ommand and the Air Defense ~ommand

were to supply eight F-84 pilots each to train as cloud sampler pilots with

.'
budget problems. Each military organization participating in the test series

v

and Development Command should foot the bill. Colonel Earl H. Kesling, ..Tho

replaced Colonel Gavin as deputy commander for overseas tests at Jenter,

rerorted that the Air Research and Development ]ommandrefused to pay these

costs and the Srecia1 T·Jearons 0enter did not have the money. Hence, Task

Force S~~~ planned 'to pay the expenses under protest, then would ask for

reimbursement later. However, Air Force headquarters ordered pilots

transferred to the L926th Test Squadron (Samplin?) on a permanent chan~

of station. This actually returned the burden to the Air Force Srecial
16

v,Teapons Center.

assigned to the squadron. In September 1953, ho1tJever, 10 officers "Jere

first months of 1953b In August and Septe~ber,jthere were 20 officers
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~ies allow the Air Force and Navy aircraft to become acquainted with operational
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attached and in October, the squadron showed an officer strength of 38,

with nine pilots. In November 1953, the official strength of the squadron

settled at ho officers and this remained its strength throughout Operation

:::STtE.

A full-scale air rehearsal, occurred off the coast of California,

27 October 1953, and was called Operation TIGER/GAT G This test was to

procedures for CASTLE and to check the communications networks. Any

17
deficiencies were to be corrected within the three months before the series o

During these maneuvers, the 4926th Test Squadron (Sampling) operated

f:-om the San Diego Naval .Air Station. The F-84G aircraft took off from

3~1 Diego and flew some 50 miles to sea where they came under the .control

-:" t:-J.e Gommand Ship, the res ESTES, which vectored them to the B-36

~a~pler controller aircraft.
18

In turn, the controller directed the jets

•. "Tough simulated sampling maneuvers and returned them to the command ship

VO-.ich sent them back to San Diego. The rehearsal was important experience

~:, the air-sea rescue aircraft. One of these aircraft flew directly under

••~I;! B-36 sampler control, while another was under the control of the

.'~d ship. Mission aircraft would be no farther than 50 miles from

'~r;ency landing facilities at any time during the rehearsal. liThia

~:: ~ particularly appreciated by our little brothers in the F-84

····;:-;jer jets," a briefing officer declared, "who will be flying long range

l-· ~:ldurance mission in single engine, high nerformance aircraft. 1t

7J}SR/.cAT was successful. Communications equipment aboard the

~:;d Ship, turned up many malfunctions and the ship put into San Diego

101

,I
!



v

"'. immediately after the exercise for repairs. Also, the RB-36 sampler

controller aircraft turned up some communications failures which needed

CASTLE.

shielding be widened a bit to protect better and \-lith this modificatjon

SUSH-2-0034

•
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were taken. ~~en the sampler pilot flew into the atomic cloud, he went

aircraft contained filters to keep out radiation. Yet more precautions

the vest wej.ghed six pounds. The vest was manufactured for use during

was found satisfactory. Dr. Plank suggested that the fiberglass-lead

the swimming pool for safety tests. Escape from the vest, while in water,

Further precautions found the seats of the F-8LG samplers covered
20

with sheets of lead. In addition, the pressurization system of the

design arrived at Kirtland Air Force Ease, the 4926th pilots took it to

The value of a lead vest to protect pilots from radiation was

it was a quilted pattern and pliable. When the first cory of the new

shielding attached by four buttons. The fiberglass with lead woven into

sleeveless vest which buttoned around the neck with fiberglass-lead

demonstrated during Operation IVY. In August 1953, pilots ·of the sampler

squadron worked out a new design for the vest. This consisted of a nylon,

control interception. During this test, communicatjons equipment worked

19
satisfactorily aboard the ESTES.

tions check and to give the pilots some additional practice on ground

had undergone work in San Diego and was ready for another test. General

correcting before operations started. By mid-December 1953.1 the USS ESTES

Estes, therefore, sent six F-84 samplers to San Diego to run a communica-
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0,.
on 100 per cent oxygen and remained on this for the duration of the

mission. Mlen the sampler pil'ot landed, a platform mounted on a fork lift

removed the pilot, thus preventing him from comjng into contact with the
21

contaminated skin of the aircraft.

Joint Task Force SEVEN limited personnel again to 3.9 roentgens

exposure. Some personnel, conducting special experiments, had been

exempted from this restriction and included were the cloud sampler pilots

who were limited to 12 roentgens. This would allow the pilots to fly

"

three or four missions. But pilots who were expecting to fly on future
22

tests were restricted to 7.5 roentgens for CASTLE.

Sampling CASTLE Shots

After the training program had been drastically delayed, C€neral

~stes arranged to have the sailing date of the aircraft carrier, ~

~IROKO, delayed so the pilots could have more time for this purpose.

I
t
~
1·

i

I
t
I
j

I
I

Scientific personnel opposed because the carrier was taking some aircraft

to the islands which were required immediately. The advanced echelon of

CASTLE was to have seven shots, all producing energy yields in

~et;aton ranges. However, one was cancelled and another changed so the
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t1e ma.in party which arrived on 27 January. As noted above, the sampler

Task Group 7.4 arrived on'£niwetok 2 January 195L, and be~an preparing for

people began an intensive flying program. Flights were made to check time

schedules and communications. These were followed on 16 February 1954, vJith

a full-scaled rehearsal of the Air Task Group units, ard, 23 February 1954,

'th 11 rt° ° to °t 23\;1 a pa J.Cl.pa l.ng um. s.
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Shot Date ~

BRAVO 1 Harch 1954 Surface

ROMEO 27 March 1954 Barge

KOON 7 April 1954 Surface

UNION 24 April 1954 Barge

YANKEE 5 May 1954 Barge

NECTAR 14 May 1954 Bar~

During the first shot of CASTLE, operations personnel expected the

v

Chart: Operation ~A.sTLE Schedule at Bikini Atoll

--
of these people comprised more than 35 atomic detonations before Operation

CASTLE. They studied the f,ro..rth and formation of the cloud and gave the

sampler pilots specific directions on what portion of the cloud to
25

penetrate and how long to stay around.

Colonel Fackler, and Colonel Houghton 1-Jere on hand to direct the samplers.

experienced and hif".,hly skilled crew of controllers aboard" Dr. Flank,

highest yield would be 12 megatons. However, early results indicated that

the device had produced an unexpected yield of about 15 megatons.
24

Follow-

In addition, Major Billy Burke, on temporary duty from the 4925th Test

Group (Atomic), and Major Finis A. Mitchell, the 4926th Test Squadron

(Sampling) munitions officer, were on the control aircraft" The experience

inc detonation, the sampler airGraft took off and flew toward the cloud,

under the guidance of the ~ ZSTES which vectored the samplers to the

RB-36 control aircraft$ flying near the cloud" The RB-36 had an

series ended with six events"

"
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The cloud from a 10 to 15 megaton detonation reached gigantic

proportions. The initial climb of the cloud was about 1 9 000 feet a

second and, before the first minute, it was past 409 000 feet altitude.

Within a few minutes the cloud had pushed through the tropopause and had

reached altitudes of 120,000 to 150,000 feet. As the cloud passed through

the tropopause it began to flatten out until its width was .from 150 to

200 miles. The base of the mushroom extended dov..7fl from 45,000 to 48,000

feet altitude. The stem of the cloud usually was 10 to 20. miles in diameter

and, just after the detonation, extended down to the sea. Later j as the

wind began to move the cloud away, the stem base was from 18,000 to 20,000

feet altitude and poured out muddy rain from one to. two hours. There was

severe turbulence in the stem and lower portions of the mushroom, caused

by convective forces set up by the extreme changes in temperatures and

the many tons of water and material picked up and carried into the cloud.

This tur1::ulence lasted for about two hours, and was combined with extremely

high levels of radiation. Therefore, the samplers did not attempt to

penetrate such a cloud for at least t"ro hours.

~fuen the first sampler pilot made a pass at the cloud, he was directed

by a quick route of escape in case radiation proved too hot. Normal

sampling missions followed between three and one-half to five hours.

The clouds, at the Pacific Proving Grounds, usually drifted to the north

east at a speed of about 30 knots, therefore, all sampling usually had to

be accomplished within six hours after detonation, before the distance

to the cloud got too great for the sampling aircraft to safely conduct

SWH'....JI-2 -0034
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retract landing gears, \vhile a number of F-el.~G aj rcraft ,,'ould not feed
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that Task Group 7.4 might be overseas for a long time. "If we wait for the

~fuen the aircraft landed at-Eni~etok, special crews of the L926th

Test Squadron removed the filter par-ers, installed them in lead containers,

and placed them aboard long-ran~ transport aircraft for the flight to the

27United States. The ~as samples were transported to Perry Island. Later

on the Los Alamos 3dentific Laboratory rerorted that these samrles

collected from BRAVO were the best taken from any detonation in the

'f' 28PaC:L :LC.

The second shot, ROMEO, was postponed 17 times. This caused some

trouble and changes in plans for the Test A,jrcraft Unit of Task Group 7.tI,

and others.
29

As delays piled up, General Estes informed C~neral ~ills

26their mission and get back to base.

Problems caused by the delays were serious, hovlever, 1rJhile Haiting

ideal winds desired, II ('~neral Estes wrote, "He will have to vlait i'or a

typhoon and a i'ire on the back side of it. Seems to be only one typhoon

comes every i'our years, so this may be a long TDY. tl 30

in hydraulic lines, cor.rosion of metal surfaces, valves vmich stUCk, and

moisture corrosion oi' electrical surfaces. One way to prevent these

and on one occasion it was discovered that two B-36 aircraft could not

for the shots to be fjred, aircraft sui'feredfrom drying up of seals

troubles vIas to i'ly them. The Air Task Group l!exercised ll its aircraft

to General Clarkson, task force commander, 11 ••• I am taking the risk

the deterioratim resulting from such idleness, C'.eneraIZstes reported

fuel from their tip and pylon tanks because of stuck valves. To counteract
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of flying our aircraft frequently." General Estes 'VJaS receiving the

same weather briefings as General Clarkson. If the weather looked

favorable for D and D + 1, General Estes instl~cted his aircraft to stay

on the ground. If weather looked unfavorable for these two days, then

Air Task Group commander assumed he was in D -3 day and instructed his

commanders to fly their airplanes. In effect, General ~stes was rambling

that when the weather people believed a 48-hour delay in shooting was

necessary, there was, in fact, at least 60 hours before the next shot.

This allowed the aircrews necessary flight time to avoid many of the

maintenance troubles. However, if an unforecast change in the weather

caused the test directors to decide to fire a shot, ~~neral Estes admitted

that he would be in "somewhat awkward situation. lt However, he arjded,

"So far my guesses have been correct but the possibility of a miss always

exists ••• In my estimation this is a risk which must be accerted if we

are to be certain of having the truly critical aircraft in a position

to complete the desired missions."

General ~stes found that the B-36 samrler aircraft were in critical

demand. Scientists wEire i-lilling to fjre a shot 'Hithout F-84G samr:lers rot

not if the B-36 hi~ altitude samplers could not rerform their missions.

The RB-36 control aircraft was also vital in that the F-flllG samplers

could not operate without it. Therefore, to meet these conditions,

General Sstes estahlished a priority system for maintenance. First

priority went ~o the two B-36 samplers and the RB-36 control aircraft, then

F~84G samplers were second, along with the weather, rescue, the photographic

107
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Decontaminating B-36 Sampler Aircraft, Operation CASTLE
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airplanes, and the ~-47 inter-atoll airlift airplanes. During the

delays, General Estes also had his staff study the possibilities of get-

ting Air Task Group aircraft ready for shots fired close in sequence.

The limiting factor, r~neral Sstes learned, was decontaminating the huge

B-36 bombers. If the JAST.LE shots could be fired on a seven-day schedule,

all aircraft could be ready. If the shots were five or six days apart,

the f'dr Task Group could not rut up 100 per cent of its aircraft but

enourl1 to surrort the shot. The staff worked out a 2L-hour schedule for

,I
1

I
:\.1
I
I
11
I' .-
j
-1,
L
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•

practical, however, the small yield delayed the maintenance priority

landing on the Bikini airstrip. Only because the yield was much smaller

system aaain. An F-P.L samrler lost turbine bu:::kets and made a forced

the maintenance priority system vJaS not tried out because of the total

34
number of aircraft ~~ich flew on RO}lliO.'." r-··~_ .........

~ ,

KGGN Shot cc.cuTred early on the morning of 7 April 1954.\
~.:'t·L.'.,.{, ""',,:"'''"~J_ •.•,~', ',,","..::':.'~~~J;-::::.;;~,,~~~_-.......... __.~.jfI

ready half of the aj rcraft for another mission 'tvithin three days. lIm'lever,

ination program and found that, ,·rith no undue trouble, personnel could

The decontamination procedures ,~re au.ain applied and proved

decontamination and maintenance and planned to try it out following ROM~O

32
Shot.

After t'tventy days de,?:a:r.' RONEO fired~7"Harch 1954. The yield was

: about 11 me~atons.

fl. ~iissions tranSpired'~~~~~~~ ~~cident:3Y Th:=;:up tried out its decontam-
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than expected did the pilot negotiate the landing safely. His ~~ngman

'>.
stuck with him through all this.

Results from the detonation of the KOON device eliminated the

necessity for ECHO which was to follow. This had little effect on the

~ask Group 7.4 plans, except to lower the mission aircraft requjrements

a bit.

..
.J

After five postponements, UNION followed on 26 April 1954. During the

sampling operations, one F-84 sampler was replaced by a spare when his wing

tank fuel system would not operate. Personnel decontaminated the one B-36

sampler and seven F-84 samplers, accomplished maintenance, and had these
35

aircraft ready for another mission ~~thin 24 hours •

of cirrus clouds formed around the cloud and the control aircraft could

On one occasion the shot was called off after all aircr~ft had taken off

III

rain. }funy of the F-84 sampler aircraft had electrical trouble. In the

the cloud, then were forced to return to base without samples. ~llien they

in the vicinity, as scheduled, orbited, waiting for. a chance to penetrate

find little to sample. A o:ood many of the samrling aircraft arrived

arrived at Eniwetok, the sampler pilots had to make landings in heavy

back a double sample. There were also nine F-84 samrlers on the mission.

about 1.6 megatons and the samplers had trrnlble. A lar~ concentration

YMTKEE event fjred on 5 May 1954 and the test director expressed the

and were in position for z~ro hour. The cetonation rroduced a yield of

Several postponements caused NECTAR Shot to be fired on 14 }fuy 1954.

desire for another shot within 24 to 48 hours so the group used only half

the aircraft. Two B-36 sampler aircraft flew into the cloud, each bringing
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adequate to excellent, with some of them being the best ever taken.

t;'

technical and highly expensive cryogenics program then under way. The

necessary to handle thermonuclear devices. This eliminated the highly

before the operation ended where he reported that samples had been from

The F-8LG samplers, operated to some 360 miles from Eniwetok, and returned

to base within their fuel capabilities. The F-8L~G used Hj,ng tanks which

All six of the devices for Operation CASTLE were to produce yields_ ......_""'l;~==. !t:Ua ~

cant result of the operation was proof that liquid agents were not

Colonel Houghton returned to the Air Force Special Weapons Center

test series proved that thermonuclear weapons were practical and could

be dl d b t ' "t 37han e y opera mg unl s.

Perhaps, the most signifi-

when help arrived there were already two army privates sitting on the wing

of the "hott' airplane. For this reason, an emergency landing on a -,.(;
VU;~

strange airstrip was always of concern to the s&~pling people. ~~

resting on the sand bank. The main problem "JaS radiolofical control for

veered off the runway and rammed into a sand bank. The nose wheel of

the aircraft collapsed, but the sampler pilot escaped Uninjuredo
36

stopped in a level position with the main gear still extended and nose

the landing gear so that the nose gear v~s folded and the aircraft

Damage was not really severe as the sand bank was about the height of

rain, the approach to the runways at Eniwetok were always difficult. One

F-84 sampler got down on the runway then hit a heavy puddle of water,

~e megaton range .r,
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'4loo.

J ..:-J2.

I-'
I-'
W

tJ)

I~
~

...~_ ..-..-_.--- ._'_.._-_.------_. ."::..~-~-.-_.,.,...- •••~'::"--.;.~b::.':::'.:;_,::::;_.~"...".O;::~_"":':':~ __===';'M~~''''-~'......-.--_...•-- •



v

SvIEH-2-0034114

radiation by at least 40 per cent. No pilot complained about the vests

being uncomfortable. 38

without trouble, pressurization system filters v.JOrked well, and the

and also with horizontal direction. Sample removal operations went off

lead vests worn by the sampler pilots and crews reduced exposure to

aircraft to rema,~n in the cloud as lonr, as the scientific personnel

reason for this.was that fuel limitations did not allow the sampling

than anticipated prior to the opera.tion," ~olonel Ho~ghton wrote. The

operated satisfactorily. liAs usual, the personnel exposures were lOi"er

and started a gradual descent. They were able to remain at altitude for

sampling approximately one hour and 40 minutes, and sampling equipment

--

from Los Alamos thought desirable during the rlanning phases of the

operation. Sample quality "ras found to vary in the cloud ",ith altitude

at the maximum altitude and on each mission lost one or two jet engines

feet. The crew encountered problems of keeping their jet engines running

hours and ten minutes. On many of the flights the bombers reached 55,000

then climbed to maximum altitude. This procedure usually required two

with a weight of 230,000 pounds, climbed to a "reasonable altitude
U

and leveled off while the crew put on their s-4 partial pressure suits,

in-cloud portion of their flight profile. 1t The giant bombers took off

lIexceeded all expectations in terms of altitude attained and the usable

Atoll. tIThe R-36 featherweight sampling, II Colonel Houghton rerorted,

encountered minor trouble and landed on an emergency runway on Bikini

were dropped when empty. On two occasions the single place jets
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Rolling Sample Paper for Insertj.on into Lead rig, Operation CASTLE
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Sampling Paper is Inserted into Lead Pi~, Operation ~ASTLE

Lifting Loaded rigs i'or Transfer to Haiting
Delivery Aircraft, Operation 8ASTLE

r
I
"I
I -. -11'\(-"1:.

• • ......1'

,1
'..Jl.

;!
.~

-

116 Sh'EH-2-0034 ;

t,
, , Q• ;1 "

'J 6 ' ,



>,

i

v

Operation ,JASTL:J: IS sampli.nr pro~am resulted in the decisj on to ask

for ~-57 jet bombers as permanent samrlin~ vehicles.· Followine the

operation, General Estes recommended that the B-57 aircraft be used on

all future sampling missions. He believed the aircraft would require

a removable bomb bay fuel tank for additional range, reserve oil

capability to take care of the rate of use of aU, ttfeatherweir,:hting ll

to increase the maximum altitude, and, finally, devices for collectin~

particulate and qas samples. Nine B-57£ aircraft could replace fifteen

F-84 aircraft, two B-36H samplers and one RB-36H sampler control aircraft.

In addition, the nine B-57 aircraft could bring back better samples than

could all these aircraft and would, of course, be much less expensive to

operate. !lEach aircraft "\-lOuld have a 'sampler director' aboard thus

eliminatj.ng the need for a control a~rcra.ft.1I ~!Jhen more power.ful enrines

.Jere available, the B-57 aircraft Hould meet 11 all fu ture renu irements

in 'Joth continental and overseas tests in an effective, economical manner

without the loan of aircraft from other TF;AF aR'encies J 11 r:--eneral :':stes
~~39

concluded.

~entral coordination of the efforts of the sampling aircraft is still
necessary and a coptrol plane has contirrued to be used with £-57 operatjons
with a scientific director in the back seat. t P-57 is used, ho~~ver,

and can sample last as a back up in case of ahorts. An exception to this
took place during one of the ROVSR samplinp: orerat3 ons ,""hen the entire
sampling runs were easily observed from the control trailer in the fon~ard

area. This Has done because of the attempt to emr10y /DE-l drones and
control them from the ~ound. On this occasion the E-57 operations
proceeded smoothly from the ground control, but this was a highly special
case.

"117 S\JEH-2-0034
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CHAPTER VI

OPERATION T}l~APOT: CnWrn·TH;1IJTAL SA't'{PIJHm

Planning for Operation TEAPOT began early in November 1953 while

preparations moved ahead for Operation CASTLE. In July 1954, the Air

Force Special V-Jeapons Center directed the 4925th Tes't Group (Atomic)
--

to prepare itself for the operation and Colonel Harry 1 0 ' Donicht

organized a "semi-official" field test office to do the work o Colonel

Donicht leaned heavily on Colonel Fackler 1s studies of Air Force nuclear

test requirements. In November 1954, the Center issued a mission planning

dU'ective and indicated that Field Test Group 5 (Provisional) would be

commanded qy Colonel Donicht and would represent the Center during the

. *test ser~es.

Sampling Preparations

By now, the Atomic Energy Commission considered cloud samples so

important that without sampler aircraft the firing of a device was largely

useless for test purposes. This information could be gathered from a study

of the growth of the fireball or i'rom study of measurements and multipli~

cations of the neutrons produced by the explosion" However, these methods

of calculating the yield usually gave an unreliably high value and were

1
~ot favored. The most accurate manner for determining what happened

during the detonation was derived from radiochemical analysis of the fission

and fusion products left in the cloud"

*Colonel Fackler was appoint~4 the Air Operations Officer, making him the
only Air Force Officer to hold a key position on every nuclear test operation
since CROSSROAOO in 1946 0
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.Suitable samplers still remained a problem. In August 1954, Colonel

G. W. Miller, Deputy Commander for Technical Operatjons at Baltimore,

informed the Center that Air Force headquarters disapproved its request

for B-57B sampler aircraft 0 Therefore" he directed, the B-57A should be

thoroughly evaluated for that purpose. Two B-57A aircraft arrived at

Kirtland Air Force Base in December, after having spent the same month in

Baltimore for modifications. But, the 4926th did not have the two aircraft

early enough to complete necessary modifications and maintenance. Partially
. 2

for that reason, they sampled 0nly four nuclear events during theoperatlon.

Also, the original plan called for the B-57 aircraft to collect cloud

samples from all TEAPOT detonations, however, a temporary grounding order

prevented the aircraft from being used part of the time. 3

Sampling Highlights

About five weeks into Operation TEAPOT, the first B-57A sampler

flight followed detonation of the APPLE Shot on 29 March •. Ma;or James To

Corn, with First Lieutenant Merrill Barlow acting as sampler observer,

piloted a B-57A into the cloud four hours after detonation and made a

second pass seven minutes later. Although the airplane was not completely

instrumented for sampling, mission results were adequate. The two officers

of the B-57A airplanes were scheduled to collect samples, along with two

Eight days later, on 6 April 1955, a high altitude nuclear device
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first entered the cloud at 27,500 feet altitude, and during the two passes

4
were inside the cloud 18 seconds.

was dropped from a Kirtland B-36 bomber. Four F-84G samplers and both
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AtO;al.ic Cloud as Seen From Plane. Operation TEAr-OT

B-36 airplanes. But the sampling mission got off to a bad start: three

F-84G and one B-36 ajrcraft Here unable to climb hir:h enourh to reach

the nuclear cloud, thus, the c10ud samples were collected by one p-84G

and one B-36, and the tV-TO B-57A aircraft. The four aircraft found the

cloud had scattered quickly and -\-Jas impossi ble to identify. Major 80m

piloted one B-.57A with First Lieutenant "ti:illiam Y. 1,.Jri "ht as the r:l.diation

operator. The other pilot was Ma,ior Malcolm S. Bounds and Ha~or T'7illiam

W. Sams served as radiation operator. Er·th ajrplanes made one pass into

the cloud and returned to Indian Srrjn~ Air Force Base.5 During }~ET

Shot, Major Bounds, 1..li th Second Lieutenant Robert L. Kelly in the ooserver's

seat, made four nuclear cloud penetrations 'Hhich kert the E-.57A in the

6
cloud Sor a total of 2 minutes and 40 seconds. The last sampling mission

123
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crews received nearly the same radiation ~xposure, the latter's sample

was far superior~ These discussions indicated that much of the performance'

collected, therefore, were probably taken in the "radiation flux ll area

-

contact with anythin~ save the radiation instnlments~ Most of the samples

From these experiences, the Air Force Special Weapons ~enter

identifying for a sampling run. Hajor Sams could not help because he was

outside or below the cloud. On the other hand, Ma~or ~orn and Lieutenant

~ITir.ht, ~lyin~ 500 feet above Ma~or Bounds, gathered fairly adequate

samples, but t·1a~or Corn explained that as I'a matter of luckll he happened.
8

to get a good view of the cloud ~ust l:r?fore penetration. Although both

J ...,.

VI

buried back in the fuselage of the airrlane and had almost no visible

nuclear cloud in sieht while maneuvering the airplane. Because the cloud

of the high altitude of the mission, he had to concentrate on flying duties "

at all times'. A slipht error handling the B-57A, for example, caused

scattered and stratified above 50,000 feet, there was difficulty in

constructed an evaluation of the B-57A as a sampler. Hal Plank from

a loss of from 500 to 1,000 feet altitude and he was unable to keep the

after each mission. Following HA Shot, Major Bounds reported that because

Los Alamos discussed performance of the B-57A airplane with the crews

the airplane, piloted by First Lieutenant Harold E. Balin with First

Lieutenant William liT. Wrip'..ht 'observing, was inside the cloud a total of

6 minutes. 7

for the B~57A aircraft was APPLE II, fired on 5 May. During this mission



*See Appe~dix II for number of sa"llples taken on each shot.
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Chart: Operation TEAPOT Schedule *
"

Shot Date ~

,
!,;;

WASP 18 February 1955 800 feet :1
in air

MOTH 22 February 1955 300-foot
'II

tower

TESLA 1 March 1955 300-foot
tower

TURK 7 March 1955 500-foot
tower

HORNET 12 March 1955 300-foot
tower

BEE 22 March 1955 500-foot
tower

:ES5 23 March 1955 67 feet
underground

APPLE I 29 March 1955 500-foot
tower

WASP PRIME 29 March 1955 739 feet
in air

HA 6 April 1955 36,620 feet
in air

POST 9 April 1955 300-foot
tower

MET 15 April 1955 hOD-foot
tower

APPLE II 5 May 1955 500-foot
tower

ZUCCHINI 15 May 1955 500-foot

e tower
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advantage of the B-57A was lost because of its poor visjbilitYa

Ma~or Corn, meanwhile, received orders to return to Kirtland a The

Genter had borrowed a "B" model of the B-57 and he along with Dr. Plank,

as a passenger in the rear position, spent part of one afternoon llwring.ing

out lt the airplane. The "BI1 had several improvements over the "A" model but

specifically a redesigned canopy which was similar to that of a T-33 jet

trainer, affording unobstructed view for both crew members. With this

canopy the pilot could maneuver at high altitudes while the radiation
10

observer kept an eye on .the nuclear cloud"

l1uch of the sampling for TEAPar had become fairly routine; however:1

occasionally the pilots of the L926th Test Squadron (Sampling) reported

minor malfunctions of equipment during a mission. On the fifth detonation,

HORNET Shot, things were somewhat enlivened when F-8L pilots)} maneuvering

for a pass at the cloud, suddenly discovered two "extraneous F-86 type

planes tl coming toward them" They abandoned the pass, momentarily, to
11

evade the unauthorized visitors.

During '\-lASP PRIM;B: Shot, the B-50 sampler control aircraft remained

in the air over five hours. Earlier in the mornine APPLE I had fired

and the controller did not land until after comrleting both missions"

For the first time, sampler pilots had to fly two missions in one morning~

after APPLE they landed, filter papers were replaced and the;}r were off to

12
sample WASP PRIME a

During Operation .TEAF'OT, the Air Force Special 1tTeapons ~enter carried

off experiments of its own" A project, called "Contact Radiation Hazard

Associated with Contaminated Aircraft," had as one of its goals a survey
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of evaluation of meters which were used to determine the actual radiation

hazard to aircraft which penetrated a nuclear cloud. It was hoped 3 project

personnel would be able to define exactly what dangers existed for crewmen

working around a contaminated aircraft. Colonel Ernest A. Pinson and

~aptain Paul M. Crumley, project officers from the Research Directorate,

planned to survey the gamma intensities from various parts of the aircraft

and then compare the results with a survey of the contact intensities of

beta plus gamma rays from mixed fission products distribution on the same

;r
~,.

section.

meters.

From these studies they could determine accuracy of existing

13Their instruments measured total dose radiation, depth, and rate..
Aircraft usually were an the runway at Indian Srrings Air Force Base

within 1, minutes of the time they penetrated the cloud and the crew

immediately began two hours intensive examination on the airplane and

continued surveys for 24 hours. First inspections were accomplished with

various ionization chamber-type meters with readings taken from- one-fourth

inch from the plane I s surface, from three inches, one foot and, finally

three feet. After meter inspection, personnel went over the same area

with photographic film, film packets, which came into direct contact with

the areas that contained particles of radioactive material, the packets

ooing-held in place qy masking tape for the required exposure time. To

record the general intensity of the area, the localized llhot srotsll caused

overexposure areas on the film. A second film exposure of much shorter

duration followed for more accurate recordings of these spots 0 Through

these methods the Research Directorate crews obtained successful radiation

14
dose readings. In other tests, swatches of glove material, wit~ film
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strips, were exposed to contaminated surfaces. Also, to re~ister radiation

intensities received by the hands, personnel wore p.loves 1\fith film strips

inside and out. Yet another test, in which individuals rubbed their bare

hands over contaminated areas, produced readings 30 per cent of the

intensity found on the contaminated surfaces.
15

Altqgether, the ~enteris

survey group studied 17 airplanes with contamination readings that ranged

from a density of 1 roentgen up to 14 roentgens. Five members of the survey

team took part in all of the 17 surveys and no team member absorbed more

radiation than the Atomic Energy Gommissionis tolerance limit of 309
16

roentgens.

One phase of this study cau$t the attention of ne..rs rapers 0 '1'0 p:et

information from an atomic cloud more quickly than that obtained by

sampler aircraft, Research Directorate officers used several T-33 jet

. 17trainers and flew into the cloud much earller. One newspaper reported,

"A group of dare· devil Air Force scientists are making fl::if'hts through

the boiling reddish-brown atomic cloud in the interest of radiation

18
research•• a" An, Albuquerque, HevI >!exico, ne..rspaper ran the fol101'17ing

headlines: "Inside of A-Cloud t'::olored Frick Red, Kirtland Scientists,

Pilots Reporto ll19 Em.rever, the film badp,e experiments fascinated reporters.

The Las Vegas, Nevada, Review-Journal headlined a long story about the

project: tlGulp Film Badp"es to Check Radiation. II The ne"l.Jspaper reported

that Captain Charles S. Oidfjeld, Development Directorate, and Jolonel

'.

~

while flying through a nuclear cloud. ..\fter the miss j on the internal

Pinson svallowed some film badges and attached others to their clothing
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Captain Charles S. OldfiEld, Eiormysics Division,
Research Directorate, Air Force Special Weapons
Center, removing film from stomach after penetra
tion of atomic cloud, Operation TEAFOT
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film badP:es we.re rulled up by strin2S and examined. A comparison of the

radiation on the internal badge with that on the external bad~e gave

an indication of the amount of radiation penetratinf! the body. l{ol.Jever,

the pilots and the two observers were not concerned about their exploits.

lITiJe know what 10Te are doing and there is nothing to ~et excited about. n20

Drawin~ conclusions from its project, the Genterls survey group

pointed out that the contamination density readings occurred >\Then

instruments and film were placed in direct contact with the contaminated

skin of an airplane for extended periods of tiJlle •. Ai rmen servicing an

aircraft, hm-;rever, "Would probably keep their hands in more or less

con.stant motion during the operation and 'tTQuld not .likely receive as much

radiation as "Was recorded on the meters and film badp;es. For a person

to receive radiation of the same values as those collected during the

survey, the pro~ectofficers reported that an individual would have to

come into direct contact with the ~ose of the airrlane or the leadina• :>

edge of a winf,. In addition, the direct contact with the surface would

have to be somewhat prolon?ed, depending uron the intensity of the

rarticles touched to achieve a radiation burn. 21

The :li:::h Altitude Nuclear Shot

~'!hen the hi r:h altitude explosion was detonated on the morninr.: of

ST':EH-2 -Of)34-.U-_..130

in October 1953, the Arned Forces Srecial ~veapons Pro~ect was interested

in a nuclear warhead for antiaircraft rockets. That agency, therefore,

intensive preparation at the Air 1"crce Special '!!eapons ~enter. Early

6 April 19S5, it represented the culmination of about 18 months of
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Soaping a E-S7A Samrler Aircraft, Cperation TEAPOT

recommended to the mnitary services t;lat a hie;h altitude nuclear detonation

be f d t th . d f' . f' t . 22ire 0 ga er a1r c_ense In_orma lone Cn 27 Hcvember 1953, the

8enter received directions to determine the feasibility of dropping a two-

kiloton warhead to about ho,ooo feet altitude. After some preliminary
.

tests, the h925th Test Group decided that such a nuclear drop could be

accomplished. 23 Then on 5 Hay 195h, the jenter esta1Jlished a hiS;h altitude

pro~ect for ~EAFOT. To start with, the hQ25th mounted a 3,000-pound

2h
practi.ce unit i.n a B-36. Then on 28 .Tur lo5h, the ~enter informed the

Ln5th of some additional requirements. 'i'hE:- explosion vJas to be as hi.gh

as possible, the only lim:it beinf!, the safety o~ the drop aircraft and crew.

In addition, the device 1\TaS chanr-ed from 3,OOO-pound unit to one of 1,500

25
. ponnds.
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"Preparing the B-36 constituted a major portion of the worko In

June 1954, the Field Command, Armed Forces Special ~fuapons Project,

outlined detailed requirements. Just after releasing the nuclear device,

the B-36 airplane was to drop canisters to record pressure and nuclear

radiation data. Time zero equipment, used for previous nuclear tests,

was to be installed, and Naval Radiological Defense Laboratory thermal

radiation measurement equipment was to be mounted in the tail of the

aircraft. Communications would be available in the aircraft for controlling

the smoke-laying aircraft, and finally, Field ::ommand asked that sampling

equipment be mounted on the drop airplane so that, after dropping the

nuclear device and the canisters, it could turn around and gather samples

26from the cloud. However, it appeared to Genter officials that operating

at such a high altitude, the B-36 would not have enoug-.,!l fuel to remain long
27

enou.gh after detonation to gather samples'o

Dropping the canisters after the nuclear device presented difficult

timing problems because they had to be spaced accurately and at the correct

altitude when the detonation occurred. There was no available interval-

ometer which had the accuracy of release pulses. Mr. Samuel Schwartz, of

the 4925th Test Group (Atomic), took on the job of designing an interval-

ometer with the required close tolerance. His device was installed on

26 August 1954~ and then tested successfully. The Cambridge Research Genter,

in charge of inst:romenting the canisters, later approved the intervalometer

and the instrument assumed a key role in drop. aircraft eqUipment.
28

The

4925th also installed calorimeters to gather radiatjon statistics for the

Navy and other instruments were installed for the Jambridge Research

',;
.;
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Center's canisters during the mission 6

On 6 April 1955, the B-36 airplane af!ain took off from Indian Srrings

Air Force Base and started climbing to 48,000 feet altitude -- the mean

relative density ratio being below 1.06. As usual, one en~ine went out

and the bombing crew announced the altitude change to 46~000 feet. The

high altitude detonation went off with an orange-white metallic flash,

reported to be brighter than the sun. The usual mushroom cloud was

missing; instead, a hugh billowy circle, as if a giant had blown a gigantic

smoke ring • Within a very short time the cloud thinned out and became

invisible as the 4926th Test Squadron (Sampling) pilots could testify

because of their difficulty in collecting samples. In spite of some

difficulty climbing high enough, 4926th pilots who sampled the cloud,

were successful; especially, those who sampled long after the shot.

On 21 December 1954, Air Force headquarters asked that airplanes

obtain samples from the high altitude nuclear shots fl ••• at an approximate

range of 2,000 nautical miles east of the HPG LNevada Proving Grou~~ at

,,29an altitude of 40,000 feet. The 4926th Test Sauadron sent two F-84G
1:-

samplers, with one C-47 for support, to Andrews Air Force Base 1 Maryland~

because weather conditions indicated that the nuclear cloud would drift

east, passing over Nashville and Knoxville, Tennessee, Raleigh, North

Carolina, and would go out to sea some"Where between Norfolk, Virginia~ and

. 30
Myrtle Beach, South Carol~na.

The two F-84G samplers flew six sorties while accomplishing the

long-range sampling mission. One of the airplanes flew at 40,000 feet

altitude and the other- flew at 45,000 feet altitnde. The samples

134 S~~H-2-0034
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colleoted "••• Were measured to be .6mr!hr!paper on the 40,000 feet

sampler and .7mr/hr!wper on the L5,000 feet sampler. The papers }1ere
"V I'll •

measured by folding four ways, at the surface of the envelope." Results

of the mission were telephoned to Washington and another flight plotted.

The last flight of the mission was made from Andrews Air Force Base, south

.>
',.

"

i

along the coast to Myrtle Beach and then back to Andrews. The airplanes

flew at 40,000 and 43,000 feet altitude. Each paper collected read

approximately 0.2 milliroentgens. The 4926th Test Squadron (Sampling)

reported: "In view of the fact that .. lmr!hr!paper was considered a
31

satisfactory sample the mission "~s considered a success."
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CHAPTER VII

OVERSEAS FOR OPBRATION RED1fIING

At a RED~UNG conference staged by Joint Task Force Seven in

'flashington, D. C., on 29 April 1955, officials agreed on six B-.57B

1aircraft. The h926th Test Squadron (Sampli~g) still had no B-.57B

aircraft and had to borrow them from the Tactical Air 'Jommand.
2

Plans and Operat-J.ons

Planning officers and scientists were not entirely. satisfied with

the sampling platforms used, or the number provided. In reply to a letter

from Lieutenant Colonel Ric~ard J. Hynes, Acting Director of Operations

for the h950th Test Group (Nuciear), Dr. Harold F. Plank discussed the

possibility of obtaining two samples with one plsme. He pointed out that

mission time requirement:;! were m:Lltipl:ied by 'four to obtain two samples

as opposed to one and that .obtaining two samples was possible early in

the sampl~ng operation or if sample size was small. In any case, sampling

could be conducted under conditions unsuitable for F-8hC aircraft if a

full compliment of B-57. aircraft were not available for use by the cloud

samplers.)

With each additional nuclear testing operations, broader experience

proved ~nva~uable. The Los Alamos Scientific Laboratory submitted a

detailed analysis of requirements to Commander, Task Group 7.h. Making

no reference to past difficulties between operating organi7.ations of

tests, the document listed, besides requirements, concepts, aircraft

control, radiation exposure requirements, aircraft contamination and

return exposures, pre-mission preparations, post-mission treatments,

." ,:: .,
Q' "'.11
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conduct of Air Force support personnel, sampler support teams, and the

Air Force equipment necessary to support special activities and what

equipment would be supplied by the laboratory. Every conceivable facet

of the proposed operation was covered and designed to eliminate any

misunderstandings after Operation REIThITNG started.
4

To avoid radiation

burn accident~, Dr. Plank included instructions to be used in installing,

removing, and securing filter papers. He described the exact tools to be

used for each operation, the placement of the tools on the tractor-trailer

combinations used during sample handline, and precise steps to be taken

for all filter paper handling. Although at the outset, only trained

physicists were pennitted to handle filter paper samples, this duty

became one of many assigned to personnel of the 4926th Test Squadron

(Sampling) •

Wlthin the 4926th, the Test Aircraft Unit had command operational

control over all elements in the test area.5 Additional responsibilities

included:

(1) Provide trained personnel for all ground radiological monitoring

"of the airfield at Eniwetok.

(2) Provide trained personnel to accomplish and supervise the removal

of particulate cloud samples (collected by aircraft) for Los Alamos

Scientific Laboratory and the University of California Radiation Laboratory.

(3) Procure, issue, and maintain all radiacand protective equipment

required for Task Group 7.4 operations.

(4) Establish and operate aircraft, equipment, and personnel

decontamination centers.

140
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(5) Arrange for the acquisition, issue, and control of all film

badges for personnel of Task Group 7.4 participating in this operation.

(6) Establish a suitable program to train Task Oroup 7.4 and 7.1

project personnel as radiolo~ical monitors. This course was given

at Eniwetok prior to the first shot.

Along with normal functional sections, the 4926th maintained a

nuclear applications section to instrument and prepare aircraft for

nuclear cloud sampling. It was also responsible for removing the cloud

samples from aircraft and preparing them for shipment. Finally, the

nuclear applications section operated aircraft decontamination and

personal dosimetry facilities.

Successful accomplishment of the sampline phases of Operation

REmmw, approaching in August 1955, still depended on obtaining modified

aircraft of the proper types and numbers. At the operational planning

conference, noted above, delegates were notified that the requi!ements

for a B-36 sampler controller, previously included on requirements lists

for REm'uNG, were deleted.. The 4925th Test Oroup had at least ten ~-84

aircraft for sampling duties to augment the B-,7 aircraft, and officials

had expected no difficulty acquiring these aircraft for RED~D}TG.

On 1 September 195" Colonel ]arl A. Ousley, then commander of the

4926th, visited·Warner-Robins ~ir Materiel Area, where the B-57B

modifications were being performed, for a firm delivery date and to

investi~ate expediting.the modifications. He learned that three of the

aircraft were to be completed in November and three in December, but a

subsequent technical order required additional modification on the
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a.ircraft and none could be expected before December. Such delays in

delivery danp:erously shortened the time available for training. Late

in November, ':;olonel .John S. Samuel, Task "Group Jonnnander, personally

'ltisited \tTarner-Eobins and manar:ed to p:et t",10 of the aircraft released

i~~ediately, a third was released that same month, and a fourth in

Jecember. Crel-1 trajning conti.nued through a successful conclusion

by applying round-the-clock schedules. The remainine two B-S7D aircraft

arrived at Kirtland in January 1956.
6

A major assignment for the Ln6th Test Squadron durjng REDHING was

to determine the effects of high yield, nuclear clouds on various types

of aircraft, preferably from 30 to 150 minutes after detonation.

Previously,data had been inconsistent, therefore, investigations of early

penetrations would b8 pursued cautiously in face of unknown quantities

of radiation and turbulence.?

Stratep,ic Air Command leaders reques~ed data on blast and radiation

levels in nuclear 'clouds from 30,000 to 50,000-foot altitudes but could

offer neither the airframes nor the crews. Tactical Ajr ~ommand was

requested to assist and initially ai;reed to acc.omplish the required
8

.h1enty penetrations, four for each major detonation. In September,

lleadauarters, United states Aj,r Force, tried to obtain a commitment from

the Tactical Ajr }ommand for six aircraft for three and one-half months,

with crews and maintenance personne] without hindrance to its combat

readiness prof-ram. Tactical Air Command av,reed, formally, to furnish

three such aj rcraft and crews, but only for three months. R~mIING leaders

could not accomrlish the sampling mission on that basis so bargained for

.\'~..f.J;

Hf.
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DIAGRAM OF WING -TIP
FILTERING SYSTEM

SAMPLE 2[COVE~Y FLOW
h

IGT1D...
• .AL....CIED

POLO

~FL"SY

~
..

. LiAll (AVE

. Z" ARMAH HOOKS
~~~~D TRAIlSPOl'II

~
SAIIPlE RECOVERY OFFICER

L OKMI FU~IY2. lOLLS 1£ rEI mER
WITH S (I

3. R PAPER lITOWl(T fo OF CAVE.
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five B-57B aircraft for a period of four months or four aircraft and

crews for five months. 9

- In N0vember 1955, Colonel Samuel was called to a conference held

at Air Force headquarters and stated his needs so successfully that

Tactical Air Command was directed to furnish five B-57B aircraft, 21

pilots and navigators, together with the necessary support personnel"

Thereupon, that command delegated the L05th Bomb Wing to furnish two

aircraft and to hold a s pare in readiness, and the 46lst Bomb '\-ling to
10

furnish three aircraft. Instrumentation and modification of the above

aircraft terminated in February 1956, and the aircraft and crews arrived

at the provin g ground in April"

Shots and Aircraft Participation

During August 1955, additional sampling requirements apreared

in Program 6.3, consisting of ionospheric studies designed to measure

the effects of nuclear discharge on the ionosphere and with assistance

to a secondary pro~ect (ultrasonics) in observing and recording signals

emanating from nuclear detonations at ever increasing distances from

ground zero so as to determine the maximum distance at which these
-

signals might be discerned and recorded.. The Cambridge Research Jenter

furnished an instrumented J-97 aircraft with its crew for the purpose"ll

Throughout Operation R3D1tJING, perhaps the .greatest single source

of trouble in achieving the smoothest of operatjons was the inability

of controller communications center to maintain clear contact with

airborne crews. Failures of all types of communication equipment

7

S'hTEH-2 -0034
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continued throughout the test series and a considerable number of
.;~

remedies were attempted on the spot a These failures lowered the

efficiency of sampling crews; some managed through visual guidance;

others aborted when ground control failed at critical times a
12

Flying safety records for the squadron were at its usual high

standards. Although a landing incident removed a B-57B from operational

status from 29 March 1955 until 22 May of that year~ its absence from the

sampling force did not adversely effect the sampling mission.
13

The most

serious aircraft accident during REmJING involved a sampling B-57B. For

on 18 May 1955, the pilot of the B-57B, in climbing to 26,000 feet to

avoid rain clouds, felt a heavy explosion and blinding flash within his

craft. Both fire warning lights immediately flashed and the pilot

instructed his observer to eject. Rough seas delayed the rescue of the

pilot for some four hours; the observer, Captain Paul M. ~rumley~ was

14
never found.

LACRCX3SE. The shot schedule for Fi..EDWING was changed in late April

to provide for firing LA::ROSSE on 2Q April and :::~mROKEE on 8 May. After

two cancellations~ L\JROSSE finally detonated at 0625. hours, 5 May.15

Although 20 aircraft originally were scheduled to take part~ 25 finally

composed the array but in the end the B-66 aborted. Added to the final

array were a B-57, a B-57 sampler, a B-57, and three P2V 1s. In all~

.>'-

nDetailed discussion of the problems which arose and steps recommended
during later tests can be found in the Final Rerort~ Operation RED~rrNG,

qy Task Group 7.4 Commander.

146 SlfJEH-2 -0034
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sampling comprised one B-S7 and six F-8uG aircraft and two B~S7 control

planes. Through MSQ-lA radar, officials positioned the four effects

aircraft with only minor errors.

CHEROKEE. After several postponements because of weather conditions,

a B-S2 dropped a large-yield weapon for GHEROKEE Shot" All aircraft

had azimuthal errors and horizontal ranr,e far different from those

planned because of the aiming and timinr, errors in drorping the device"

Much of the data obtained resulted from aircraft positioning procedures

which were initiated upon rea1izatjon that the countdown had become erratic"

According to the mission description, u2 aircraft were scheduled to

participate including the drop B-S2 and'the canister drop B-36" Only 38

aircraft took part but the aborts i-Jere not samplers" Three B-S7 and

six F-BuG with 1 control B-S7 made up the sampling effort"

~~ YUMA" On 28 May, dual shots occurred for the first time in

weapon testing: ZUNI on Bikini Atoll and YUMA at Eniwetok" Fifty aircraft

ivere scheduled for the dual event, 11 for YUMA and 39 for ZUNI. NoB-57

samplers participated in the former, but sixF-8uG took samples with one

B-S7 control aircraft. For the ZUNI Shot there "Tere four B-57 samplers

and two F-8uG with one B-S7 contro1,aircraft. ZUNI went first"

ERIE. On 31 May, this shot occurred on a 300-foot tower on Eniwetok

Atoll. H-hour was 061S :30,,' Seventeen aircraft participated under the

control of the Air Operations Genter without incident" Of these, one

B-57 and six F-8uG aircraft were samplers under one B-57 control"

SEMalTOLE" The sixth shot occurred at 1255:30 hours on 6 June at

147 S1fJEH-2-0034
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INCA. On 22 June, INCA detonated at Eniwetok, 0956 hours. This shot

OSAGE. T~is device was the second airdrop of the series and occurred

ilII

Four.3-57 and four F-814 aircraft sampled theeffects plane cancelled.

shot with one B-57 controller on hand.

Atoll. It was to have been a dual shot l'lith n,E;A orip;inally but weather

DAKOTA. DAKOTA Shot follOvred on 26 tTune at 0606 hours ·at Bikini

had prohibited this. Thirty-four aircraft were scheduled but one Navy

FLATHEAD and BLA.~KFOOT. This dual shot occurred on 12 ~Tune at 0626.

KICKAPOO. On 14 ~lune, a very low yield device fired at Eniwetok at

F-84 samplers operated successfully.
';.1

was another low yield 'With ti..Jelve aircraft participating. Ae;ain the six

from a B-36 aircraft on 16 June, 13114 hours. Altogether, twelve aircraft

took part, six T<'-8h samplers and a B-57 control aircraft.

one B-57 controller, and all performed without trouble.

1126 hours. Eleven aircraft Here scheduled including six F-814 samplers,

a B-52 which aborted because of radar malfunction.

Schedules underv.rent numerous changes for several days previous but,

Eniwetok. Fifteen aircraft particirated alto~ether with one B-57,

s L"'C F-ellG samplers, and controller.

MOHAWK. A moderatelYj high-yield device. MOHAWK detonated on a

300~foot tower at Eniwetok Atoll j 3 July at 0606 hours. Twenty-eight

1148 Sl~H-2-0034
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a.ircraft participated though weather was worse than usual with huge

.cloud build -ups and heavy rain squalls\, Five B-57 aircraft and five

F-84G aircraft sampled again with one B-57 control aircraft.

APACHE. On 9 July at 0606 hours, a relatively high-yield device

fired from a barge off Eniwetok. Thirty-five aircraft performed without

difficulty including four B-57 and four. F-84 samplers with one B-57 control

plane ..

NAVAJO. NAVAJO was a high-yield device detonated on 11 July at 0556

hours, another barge shot at Bikini AtolL, Of the thirty-five aircraft

perform:ing as scheduled, four were B-57 and another four were F-84

samplers, plus controller.

~. Another device fired from a barge at Bikini, TEWA was high

yield. It occurred on 21 ..Tuly at 0546 hours. Twenty-four aircraft took

part with four each of the B-57 and F-84 samplers. Again, pilots

encountered no difficulties ..

HURON. The last shot of the RETI"VJHm series detonated on 22 July

at 0616 hours. Twenty-one aircraft performed without inc j dent. They

included three B-57 and four F-84 samplers with the B-57 control plane,

- 1*as usua •

On only two occasions during Operation REDWING did the radiological

safety officers detect unusual fallout. Following the MOHAWK Shot, less
. -----. --.. . ~.. -~-

than 50 milliroentgens per individual was indicat.ed. Gonsiderable fallout

occurred after TEWA, however, generally over the Eniwetok lagoon and atoll

areas. Officials performed constant monitoring of areas during the night

*See Appendix II for number of samples taken on each shot c

Sy,~-.
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which indicated an averflage 80 milliroentgens each hour until 0330 hours

the following morning when a rain increased the fallout to 100-110

milliroentgens the hour o Following the rain, the fallout reduced to safe

levels 0 Immediate personnel were in protected positions so that no special

clothing for safety precautions was necessary0 However, the swimming area

and lagoon were placed off limits until those waters reached a safe
16

radioactive level o •

Radiation Safety and Monitoring

As an additional duty the ~ommander, 4926th Test Squadron (Sampling),

found that he was faced with the task of training for radiation safety

and monitoring o Initially, jt was thou~ht that the selected men could

attend regular Air Force schools o Investigation disclosed that such

classes would not coincide with the periods in which the 4926th men.
could attend o Time was lacking to organize and conduct special classes

in the zone of interior for airborne monitors, weather island monitors,

and monitors for Task Group 704 operational areas. ~onsequentlY9

officials established a school at the proving grounds o Insufficient

instructors, almost no visual or training aids and instruments, and the

. 17
lack of classrooms on Eniwetok made conducting such a school difficult o

,

I
~ .,

The Decontamination and Sampling Element of the 4926th Test Squadron

conducted the school in two phases during ApriL 1956 0 Subsequently, all

:1,

h2 ijLnQUI

Jd

personnel were issued film badges for measuring personal radiation dosages o

150
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Rad Safe Personnel Boarding Plane, Operation RED~ITNG

Flight Safety Test Area

To assure best possible arrangements for.fliaht·safety, ~oionel

Samuel instituted rigid training schedules and fli~ht ruies for all pilots

operating in the test area. All pilots were indoctrinated and thoroughly

train~d in flight regulations and peculiarities of tropical and night flight.

The Sea-Air Rescue Element consisted of four SA-16 aircraft for

rescue activity, supplemented by the operation of two Air Force surface

rescue vessels and an H-19B helicopter, alonr; with .mechanical device~_

h b
· 18

sue as runway arr~ers.

The L926th published definite policies and procedures for ground

flow of aircraft, operation of motor vehicles in the landing and parking

ISl



The second• •ttAlthou gh it is none of my business •

problem involves the interrelationships between the commander, Task Group

the Commander, Joint· Task Force for positioning of aircraft and partic-

20
introduced some of the difficulties encountered in previous tests.

Immediately rumors started circulating about a subsequent overseas

ularly for positioning of the weapons effects test aircraft. 1I He

to Brigadier General.YJilliam M. Canterbury, Commander, Air Force Special

152

Determining Aircraft Positioning Responsibility

7.4 and the commander Task Group 7.1 in their mutual responsibility to

VII

~owever, it had one big difficulty in that the one individual was

lr1eapons Center :

practiced in Operat~on CASTLE. An outspoken advocate for assigning the

of the Air Force Special Weapons Center, who recommended to Colonel David

recommended that the commander, Task Group 7.4, be held responsible for

positioning.1
9

On 27 May 1955, Brigadie~ General Howell M. Estes wrote

O.Byars, Jr., Joint Task Force Seven, that the commander responsible for

aircraft control should also be responsible for safe positioning. He

control responsibility in a military manner was Colonel Herschel D. Mahon,

positioning of test array aircraft, and specific instructions for each

were satisfied with the split-responsibility for controlling aircraft as

series, officials of CASTLE began to advise possible successors for REDWING

on better arrangements for aircraft positioning. Apparently few officials

element of all test operations. A task group operations officer coordinated

of aircraft areas, proper marking and lighting of obstructions, safe

with tower personnel all instructions from the air operations center.
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responsible to the Gorrrrnander of each of these two task groups and

consequently was never completely controlled by either'. II He als 0

commented on the ineffectiveness of the officer responsible for

positioning stating that he believed that the relative ineffectiveness

of the man resulted from the fact that he was a Strategic Air Command

officer and therefore tldid not necessarily hold the full confidence of the

positioning people in Task Group 7.1. 11 General Estes intended to show that

the arbitrary assignment of a Strategic Air Command officer resulted in

the assignment of an office~ to that responsibility ~mo did not have the

level of test experience en~oyed by officers of other available units.

He also mentioned the everlasting changes in plans made by the"scientific

element t! and the difficulties created by those last minute changes ..

"The basic difficuity in determining the optimum or~anization lies

in the fact that the Commander, Joint Task Force, has in the past held

the Gommander of the Scientific and Air Task Groups jointly responsible

for the positioning of the aircraft,lI General Estes advised. 'IIRe has

required the 00rrrrnanders of:, the Scientific Task Group to assure him that

each aircraft will be ina position at the time of detonation which is

safe from a scientific standpoint, and at the s,ame time, has required

~ :~

1,

I
i
I
r
'!

J
';
i,

the Commander of the Air Task Group to assure him that from an operational

'and aircrew standpoint these positions are safe." 21

General Estes submitted two methods for solving the situation. Plan

A assigned the entire responsibility for positioninr. of aircraft and the

maintenance and operation all to the commander of the air task group.

Plan B assigned joint responsibility throur,:h emrloyment of a po~itioning

153 S1<lEH-2-0034
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board with chairman being the commander of the air task group with

representation from the sci.entific group. fut,9 the final respon~;Lbility

remai.ned with the air task group" General Estes then advised r~neral

Canterbur,r to seek a conference with representatives of all agencies

concerned in order to resolve the differences of opinion.

22
Despite urgent recommendations 1 the issue was not settled by 19578

In November 1956, General Canterbur,r alluded to the fact that lithe language

in the agreements and directives on the responsibilities of the air

operational commander has been subject to considerable interpretation. \1 23

In turn1 he outlined areas of responsibility which absolved the air

commander of determining all subordinate details, such as each agency

specified would provide the air co~mander with the data related to blast

effects, overpressures, predicted yields and other factors from which

the air commander could draw positioning decisions. By 25 January 1957,

C€neral CanterburY'had apparently secured that approval for he sent a

communication to all agencies delineating responsibilities for positioning

. ft 24
a~rcra "

Headquarters, Air Defense Command, 8ommander, Joint Task Force SE~J9

and the Atanic Energy Commission, approved General Canterbury's

recommendations without reservation. 25 Chief, Bureau of Aeronautics,

United states Navy, concurred, reserving final approval of placement

of Naval aircraft to that agency" 26

154 ~NEH-2-0034--U '
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CHAPTER VII

NOTES

.
Memo. for Record, prep. qy 801. David O. Byars, Jr., Assist. CofS, J-3,
U. S. Army, 29 Apr. 1955, subj.: Resume of ~onference on Military
Support Requireme?ts, see App.

CHART: Aircraft Programmed for Participation ~ REm","'ING, as of
15 t.Tune 1955, undoubtedly prepared by members of the Task Group
7.4, AFS1~, see App., also, 144-145 this chapter. .

Ltr., Dr. H. F. Flank, LASL, to ~mdr., 4950th TG (N), Attn.: Lt. Col.
Richard J. Hynes, Actg. Dir. of Ops., 2 Nov, 1956, nos., see App.

L. Ltr., Dr. H. F. Plank, LASL, to 8mdr., TG 704 (p), 15 Feb. 1956, nos.,
see App.

Final Rist. •• TG 7.4, Operation R3D1rJING, prep. by MSgt. 1t!il1j am A. Evans j

Historian, h950th.TG (N), Feb. 1957, p.85~ in Hist. Div. files, Operation
REDVJING.

6.

8.

o
'/.

10.

~., 23, 85-90.

Ibid.

~., 24.

See chapter dealing with B-57 procurement for further source material
on this problem.

FinalHist.."TG 7.1.1., Operation RED'"mm, £E. ~., 26.

11. ~., 26~27.

12. ~., 120-122.

13. ~., 126~127.

14. ~., 128.

15. Greater discussion of events will be found in History of Ai.r Force
Special'Y!eapons :::enter, ! July - 31 December, 1956, 283-30B:"

16. Final Rpt., TG 7.4, Operation REDvmW, .2£. cit o, 129

17. ~., 69.

18. ~., 64~65.
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190 Ltr., Golo Herschel D. Mahon, DeS/O, AFS~G, to Col. David 0 0 Byars,
Jr o, JTF-7, nod., subj.: Memorandum for the Record ~ The Responsibility
for Control of Aircraft in the Pacific Proving Ground and Safe
Positioning, see Appo

20. Ltr., Brigo Gen. Howell M. Estes, Jr., to Brig. Gen. Wjlljam M.
Canterrory, Gmdr., AFSWC 9 27 May 19.55, sub;;. g WADe Participation in
REDWING, see App.

21 0 Ibid.

22 0 Ltr o, Lt. Col. Elea'Vl. B01'1en, Asst. CofS, DOD, to Diro of R&D, Hq 0 9

USAF, Attn.: Colo D. I. Prickett, 10 Apr. 19579 subj.: Weapons Effects
Tests Aircraft Positioning Committees see App., 1st ind. s Col. B. Ro
Lawrence, Asst. Dir. of R&D, DeS/D9 to Gh., AFSWP, 20 Jun. 1957,
(ltr., Gol. John S. Samuel, Cmdr o, 49.5oth TG(N), to Cmdr., AFSWC,
13 Novo 1956, subjo: Positioning Aircraft.) see App. "Although the
responsibility for safe positioning bf aircraft in atomic tests,"
Colonel Norair Mo Lulejian, Chief, Nuclear Applications Division,
Headquarters, Air Research and Development Jommand, wrote on 19 July
19.57, "has not been definitely established, the inclosed correspondence
is forwarded for your information." His letter was addressed to
Commander, Wright Air Development Center.

The copies of correspondence 'which he included revealed the
interservice strug~le for positions of responsibility. Writing for
the ahief, Armed Forces Special ToTeapons Pro~ect, Lieutenant Jolonel
Elea G. Bowen, stated, "It has been further established that the sole
responsibility for the selection of the aircraft position and the
safety of the position lies final responsibility for determining
that the positioning of all participating aircraft was safe." This
was made a matter of record in a document, dated 21 January 19.5.5,
"Aircraft Operations--~TEAFar,ll prepared by Donald G. Leehy,
Manager, Santa Fe Operations Office. Subsequently, for Operation
REDWING, although not soelled out in quite as much detail, the air
operational commander (TG 704) was given the overall responsibility
for the safe positioning of test and other aircraft (para 2d (2.5),
CJTF SEVEN Planning Directive, OperationREDWING). Thi.s responsibility
was restated in the JTF SEVEN operation plano

23. Ltr., Brig. Gen. Janterbury, to Cmdr., AF~C9 13 Nov. 1956, subjo:
Safe Positioning of Aircraft, see Appo

.24. Ltr., Brir,. Gen. Canterbury, to Cmdr., ARDC, et ale, 2.5 Jan. 1957,
subj.: Positioning of Aircraft Supportinf; Nuclear Tests, see Appo

2.5. Ibid.; 1st Ind., (ltr. 001. A. D. Fallo~ffi, Asst. ,2nd. Ad~., Hq.,
ADC, to Cmdr., AFSWC, 1.5 Mar. 19.57; Itr., .RAdm. E. Hall Hanlon, ~mdr.,

JTF-7, to Cmdr., A~SWC9 14 Mar. 19.57 9 subJo; Fositioning of Aircraft
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Supporting Nuclear Tests; ltr., Ke F.Hertford, Mgr., ALOO, to Brig.
Gen. Canterbury, 19 Mar. 1957, subj.: Positioning of Aircraft
Supporting Nuclear' Tests; 1tr., G. We Johnson, Test Dire, USAEC
Nevada Test., Org., to Hq., AFSWC, Attn.: Brig. Gen. Canterbury,
11 Mar. 1957, subj.: Memo. dated 25 January 1957 - (U) Positioning
of Aircraft Supporting Nuclear Tests, see App.

26. Ltr., J. \f. Klopp, Ch., BUAER, to Cmdr., AFSHC, 26 Feb. 1957, subjo:
Positioning of Aircraft Supporting Nuclear Tests, see Appo
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CHAPTER VIII

OPERATION PllJHBIDB, A NE1,] O.l.GAlTlZATION

With the establishment of the 4950th Test Group (Nuclear) at the

Air Force Special \.veapons Center on 1 Sep'tember 1956, the 4926th Test

Squadron (Sampling) became a part of that group" The squadron's mission

had not changed but rather dovetailed into its organization and functions.

This fact was born out during Operation PLUHBBJB.

Hissj,on of the 4950th~ Group (Nuclear)

The primary mission of the 4950th Test Group (Nuclear) during Operation

PLUMBIDB was II. • " to provide limited support and control the aircraft

necessary to collect and rec'ord data required by the participating services,

commands, and the Atomic Energy Commission. 1I The test group was also

responsible for:
l

(1) Performance as the air support group for the Atomic Energy

Commission test manager"

(2) Assumption of operational control over all aircraft participating

in test, support, and practice sorties over and in the vicinity of the

Nevada Test Site during the operational phase of the test series"

,4

•
158

(3) Provision and operation of an ~r/USQ-12 IFF facility in the Air

Operations Center, together with its ~llied radio equipment, to control

..
(5) Provision of an air sampling capability to collect particulate

integrated flight plans and patterns for all participating aircraft"

(4) Planning, or~anization, publication, and dissemination of

of devices used for precise aircraft positjoning.

test and support aircraft and exercis~ supervisory and coordinative control

and gaseous matter from nuclear detonations"
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(6) Conducting of radiation safety operations at Indian Springs

::" Force Base and Kirtland Air Force Base ..

(7) Arrangement for airlift and air support as required by the

'~st manager and the deputy for the Department of Defense participants ..

(8) Arrangements for provision of disaster teams as required.

(9) Assumption of Air Force Special Weapons Genter responsibility

t,:" the safe positioning of all participating aircraft ..

(10) Conducting of crew briefings and provisj.on of operational

_".structions for aircrews staging from Kirtland Air Force Base ..

(11) Conducting of positioning conferences.

(12) Arrangement with other Special 'fl.Teapons Genter elements for

",£ssing, hous ing, office and laboratory space, and administrative and

~::':sekeeping support for test participants based at, or staging through

;-:rtland Air Force Base.

Manning the 4950th~ Group (Nuclear)

1:lhen the 4950th Test Group (Nuclear) was established, on 1 September

::~6, a new manning concept .,was inaugurated to augment the Air Force

::ecial 'Heapons Center during nuclear testing. Under this new concept,

:o:rsonnel were assigned to the 4952nd Support Squadron ( a 4950th sub

::-dinate unit) at Kirtland Air Force Base and were sent to au~ent the

-?3Sth Air Base Squadron at Indian Springs Air Force Base on temporary

:-~ty. These personnel had tlstaggered'" reporting dates at Indian Springs

~? conform with the previously established build-up schedule. The Unit

·J~.:ming Document authorizati ons for the 4952nd Support Squadron during

159 SWEH-2-0034
2. 16

.j~



rr",!
t 1)1

I
.•_rr

VITI

test periods, therefore, were over and above interim requirements o

Inasmuch as these augmentation personnel were on tempora~ duty with the

4935th Air Base Squadron, their station of assignment was Kirtland,

rather than Indian Springs.

In September 1956, personnel to man the 4952nd Support Squadron were
!

~

..-~J.

Airmen

50
237
185

-
472

SWEH~2-0034---_,t...

40

23
13
4

!5!. " .' .'

Officers

;SLza&~
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Headquarters, 4950th Test Gp. eN)
4935th Air Base Squadron
4952nd Support Squadron

Peak personnel strength in the 4950th during PLUMEBOB was as followsg

needed in the test program.

4950th or the 4952nd Support Squadron during the months before the beginning

When the operational phase of Operation PLUMBBOB began, the following

officers occupied the indicated key rositions in the 4950th Test Group

of PLUT1BBOB, therefore, they were loaned to various units at Kirtland until

was not successful, and personnel be~an to arrive at Kirtland Air Force Base

When starting date for Operation PLUHBBOB was again delayed, a second

attempt was made to delay personnel reporting dates. This attempt~ however~

in December 1956. These men could not be used effectively within the

were changed, and all Air Force units levied upon were advised of the chan~.

requisitioned upon the assumption that Operation PLUMBEDB would start

about 1 February 1957. Following organization of the 4950th Test Group

(Nuclear), however, definitive PLUMBBOB information began to appear. The

495oth, therefore, requested that the Genter readjust by 30 days all

reporting dates of personnel for the 4952nd Support Squadron. These dates
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f'!uclear) :
\ .

Commander
Deputy Commander
Director of Operations
Operations Staff Officer
Aircraft Controller

Staff Officer
Gommunications

Electronics Officer
Adjutant
Director of Materiel

Colonel Paul R. Wi~nall

Colonel Alden G. Thompson
Lt. Colonel Richard J. Hynes
Lt. Jolonel Walter B. Walker, Jr.

Ma~or Alan W. Ericson

Lt. Colonel Harren B. Fackenthall
Ma ~ or Max B. C~nyard

Lt. Colonel ~arl W. Robbins, Jr.

o

Operational Planning

The ma~or planning conference for Operation PLUMBBOB was conducted

~ the L950th Test Group (Nuclear) at Kirtland Air Force Base on6 and 7

?ebruary 1957. The purpose of this conference was (1) to coordinate all

planned air activities, (2) to ascertain that all scientific programs

and projects were being satisfied insofar as positioning and control of

aircraft were concerned, and (3) to coordinate logistics requirements

of the participating organizations.

At the conference, Colonel Carl A. Ousley, then group deputy commander

and commander of the Test Aircraft Unit, defined the concept of operation

and the or~anization of th~ Test Aircraft Unit, which included the L926th

3amplin~ squadron, the ~~ight Air Development element, the Navy element,

the Tactical Air Command element (helicopters), and the ME-I delivery
I

element. Colonel Ousley would command approximately 37 aircraft. The

~est Aircraft Unit was to have operational control over all units and

agencies involved in technical air operations at Indian Srrings Air Force

~ase, and would coordinate lOGistics as necessary to allow participating

161 S1:JEH-2-003L
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Colonel Carl A. OUsley, commander of the Test
Aircraft Unit, check. sampling mission with
Major. Malcolm S. Bounds (left), commander of
the h926th Test Squadron (Sampling), and Dr.
Harold F. Plank (right), scientific director
of the cloud sampling program, Operation
PLUMBBOB

~,
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~:ements to accomplish their missions. This would include scheduling

_: aircraft and readjustments of housing requirements or work space in

~iise of conflict. Test Aircraft Unit vrould control aircraft until they

'-",::ame airborne, Golonel Ousley explained, and upon re-entry to the

::1dian Springs traffic pattern prior to landing. Control of aircraft

:"'1 the Nevada Test Site :::ontrol Area would be the responsibility of the

Air operations Center, located at the Atomic :!:nergyJofwissj on I sJontrol

:oint.

General subjects discussed at the conference included security,

:'1nding, facilities and services available at Indian Springs Air Force

~se, communications, Ajr Operations ~enter acti\~ties, general flying

~F€rations, training and oreration pro~ects, documentary photogra~hy, and

support. The L900th Air Base Group at Kirtland would coordinate and

::ontrol certain aircraft engaged in support. These aircraft, furnished

~major Air Force commands, would perform such functions as passen~er

and cargo shuttle flights between Kirtland and Indian Springs, courier

:lights, low-level cloud tracking, terrain survey, and special mission
'"

A particularly important portion of the conference was concerned vQth

determining aircraft positioning for each of the planned PLUMBBOB shots.

:wenty-one positioning diagrams were drawn up, along with brief descriptions

of programs and pro~ect activities in the shots. These dia!=;!'ams were

2
]:1Jblished on 20 February 1957.

163 SvJEH-2-0034
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an airlift between Indian Springs and the Yucca Lake airstrip. Operation

and administration functions, operations (including aircraft part icipat jon, (,

Indian Springs, 0) operation of a dispatching office, refueling facilities,

and crash fire fighting in the Nevada Test Site area, and (5) operating

Operation Plan

Planning Directive 3-56 was the primary planning guide for Operation

"logistic support for ajrcraft and crews staging from Indian Springs Air

Plan also outlined OperationPLUMBBOB procedures and policies ~or personnel

at Indian Springs, and (5) coordinating takeoff and landing schedu1es o

The 4935th Air Base Squadron, commanded by Major Harry E. Elmendorf,

flying safety, and support aircraft procedures), air control, communications,

164

The Planning Directive gave the Test Aircraft Unit responsibility

was responsible for (1) housing, messing, and some administrative and

Force Base, (2) security and controls and identificatJon procedures for

VIII

weather reconnaissance flights, (4) providing some maintenance facilities

provided courier and shuttle service between Kirtland and Indian Springs.

for test operational flying activities, particularly (1) test crew briefing,

(2) control of sampler and cloud tracker aircraft, (3) radiolo~ica1 and

operated Indian Springs Air Force Base. A third operational unit was

provided by the 490Dth Air Base Group at Kirt1and o This latter unit

were the Test Aircraft Unit and the 4935th Air Base Squadron, i-7hich

headquarters and two major operational units. The two operational units

'PLUMBBOB activities until 1 April 1957, when the 4950th Test Group (Nuclear)

published Operation Plan 1-570 This plan described the Air Support Group__

the 495oth's forward echelon at Indian Springs--as having an operational

"

....

I

I '
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~diological safety, logistics, security and intelligence, information

services. and funding. 3 With very minor changes, the Operation Plan became

:he Operation Order 1-57 on 1 May 1957.
4

Aircraft Requirements

The Operations Directorate, 4950th Test Group (Nuclear), on 18

~ebruary 1957, drew up a list of aircraft for Operation PLUMBBOB o They

included 29 test aircraft, 34 support aircraft, and an unspecified number

of some 14 different types of aircraft for operations and training. The

test aircraft number, types, and missi.ons, all to operate from Indian

Springs Air Force Base, were listed as follows:

TYPE NID-1BER MISSION

F-84G 11 Sampling
B-57 6 Sampling
F-89 2 ME-l delivery
F-89 2 Effects studies
FJ4 2 Effects studies
A4D 2 Effects studies
Helicopters 2 Effects studies
Blimps 2 Effects studies

The number of aircraft for support activities~ their types, and

:nissions were as follows:

TYPE

B-29/B-50
B-25
T-33 (Air National

Guard)
c-47
~-47
C-47
C-119
B-25
c-45
L-20
H-21

NUH:EER

2
2
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HISSION

Cloud tracking
Cloud tracking

Sampling
Photography
Radio relay
Courier flights
Airlift
Jourier flights
Security sweeps
Security sweeps
Radiological surveys
Sample recovery
Damage surv~

SitlEH-~
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-',
The exact number of aircraft for operations and training was unknown.

In fact, these aircraft came from several military a~encies~ their numbers

remained fluid even after Operation I'Ll'HBBOB got under way. Three B-47

aircraft from the strategic Air 00mmand were scheduled for indirect bomb

damage assessment, but only the types of the remaining operations and

training aircraft were specified.) Many of these aircraft staf,ed from

such scattered places as Kirtland, March, George, Edwards:l and Nellis Air

Force Bases.

The PLUMBBOB Operation P1an~ published on 1 April 1957~ listed the

following types and number of aircraft for the indicated test support

missions:

,
S1'iEH~2 -0034
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The above differed only slightly from the list issued on 18 February 19570
6

TYPE NUMBER HISSION

B-57B 6 Sampling

F-8hG 11 Sampling

T-33 4 Sampling

F-89J 2 ME-l delivery

HSSl 2 Effects studies

ZSG (blimps) 2 Effects studies

FJ4 2 Effects studies

A4D 2 Effects studies

F-89D 2 Effects studies

B-50
-. 1 ::::loud tracking

B-25 2 Gloud tracking

B-29 1 ~loud tracking

H-21 6 Radjo1ogical surveys
Taxi service

<-
B-25 2 Sample return and courier

C-47 4 Sample return and courier

C-47 1 Photography

C-119 h Airlift

L-20 3 Security sweeps and ::::RT

c-45 3 Security sweeps and CRT

C-47 1 Terrain survey

1-21 3 Terrain survey
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Sampline;~

The tentative plans called for eleven F-84G and six B-57 samplers,

,including four T-33 aircraft from the Air National r~ard. This list remained

firm throughout planning period and appeared in the ahove. The Cperati on

Plan stated, "••• gaseous and particulate samples of PLUMBBOB events will

be collected qy aircraft and aircrews provided qy the 4926th Test Squadron

(Sampling).l1 Ma~or Richard S. Bounds, the corrnnander, was responsible for

the sampling mission. His specific responsibilities included (1) briefing

aircrews, mission execution, and all airborne sampler activity and control,

and (2) handling of all samples, decontamination, and adherence to safety

procedures.

As usual, the sampler pilots, immediately after takeoff from Indian

Springs, came under th,e control of the air operations at the ~Tevada Test

Site control point. They were directed to the E-57B sampler control aircraft.

\~en visual contact was made with the control B-57, the sampler pilot

received instructions from the scientific advisor aboard, following

directions on cloud penlil,:trations.. 1tJhen the missi on was completed, the

'sampler pilot received vectoring back to Indian Springs, where he landed.

By now, this method of operatj on had bec,ome standard and routine for the

4926th.

Sampling missions flown hy the Air N~'tional :'ruard were unique,

however. On 29 November 19$6, ~aptain Joseph Price, from AFOAT-l (Office

,of the Assistant for At~jc' Enerr.:y), visited the Air Force Special Heapons

Jenter to discuss sampler training for Air National Guard pilots. The

proposed program would train Air National Guard personnel for duties they

167 SWE1I-2-0iia..0.1
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Shots and Aircraft Par"tcipation

A total of 875 different sorties were planned for Operation PLUMB BOB,

Airman Buford Jackson Flots Position of F-BhG Sampling
Aircraft, Operati on PLUl1BBOB

VIII

planning for Operation PLUHBBOB.

and 786 of these missions were completed. There were 17 air aborts,~while

planned a sampling requirement apart from those of the Los Alamos

Scientific Laboratory and the University of California Radiation

Laboratory.? Colonel Wignall, h950th commander, approved the Air National

Guard sampler training on 1 December 1956, and included them ill the early

would perform in case of a national emeri2:ency. Therefore, AFOAT-l
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70 aircraft missions were cancelled, many of them because of requirements o

'!his happened frequently during the later weeks of the test series 0

8

i,
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Shot Date Type Remarks

~ SATURN 9 August 1957 Tunnel Not sampled

SHASTA 18 August 1957 500-foot
tow-rer

DOPPLER 23 August 1957 1,000 feet
balloon

PASCAL B 27 AUffUst 1957 0 Well Not sampled

F'R.ANKLIN 30 August 1957 750 feet An F-84 sampler
balloon aborted because of

communication prob1e~

SMOrmY 31 AUffUst 1957 700-foot
tower

GALILEO 2 September 1957 500-foot
tower

'WHEELER 6 September 1957 500 feet
balloon

COOLOMB B 6 September 1957 Surface No sampling

LAPLACE 8 September 1957 750 feet
balloon

FIZEAU 14 September 1957 500-foot
tower

NEWTON 16 September 1957 1,500 feet
balloon

RAINIER 19 September 1957 800 feet
underground

l
WHITNEY 23 September 1957 500-foot

:-'
tower

~..~- CHARLBSTON 28 -September 1957 1,500 feet
balloon

MORGAN 7 October 1957 500 feet
balloon
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Airman 8arl L. ~untz lends a helping hand to
Li eutenant David L. Trapp, Nuclear Applicatj ons
Officer, as he steps from R-S7 sampler. Tje pilot,
Lieutenant Merl D. Kimhall, waits on fork-lift. All
are members of the 4926th Test Sou~dron (Samplin~),

C'reration FLUHEBJB

Some difficulty develored because air participants often operated

from widely dispersed air bases and r,etting shot information to them was

difficult, if not impossible. A ~ood example of this was the rescheduling

of SHASTA Shot after it had been postponed. ~:ot only was it difficult
,

to reassemble aircrews bnt safety fli~ht was compromised because of

!"tasty mi,ssion preparations and the lack of crew rest.
I

j.,
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During Operation PLmmBOB, the L9?6th Test Squadron (Sampling)

operated on a dual base concept due to the lack of adequate maintenance

space at Indian Springs. All periodic inspections and controlled

ma~or maintenance of F-8LG and B-57B aircraft were performed at Kirtland.

Unscheduled ma~or maintenance at Indian Springs was held to a minimum

throu£lh ap:gressive daily and preventive maintenance and sound programing

sustained While the aircraft-out-of-commission-for-rarts rate was held

S"""EH-2-003L
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quarterly flyin g safety. award.

flying safety record, winning the Air Force Special Weapons Center first

Operation PLUMBIDB, the L926th Test Squadron established an enviable

to less than one p=r cent. In preparing for and successfully completing

than shot cancellations. An in-commission rate of 88 per cent was

and landings were recorded. There were seven aborts due to reasons other

lOf,ged during test mission sorties. Total number of sorties flown was

Durin~ the operation, the flying time for B-57B aircraft was 796:L5

hours; for F-8LG aircraft 1,331:55 hours; and for T-33A aircraft 5Ll:45

hours. Total flying time was 2,669:L5 hours of which 175:L5 hours were

1,821 which included 161 test mission sorties. A total of 1,932 takeoffs

of aircraft utilization. The average strenv,th at the Kirtland detachment

Indian Springs Air Force Base averap:ed 26 officers and 130 airmen.

was 1 officer and Lo airmen. The strength of·th~ forward element at
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CHAPTER VIII

NOTES

Planning Directive 3-56~

Ltr., Col. P. R. Wignall, Cmdr., 4950th TG (N), USAF, et al., .
20 Feb. 1957, subj.: Resume of Planning ~onference 6 and 7Feb9

1957, in Hist. Div. files, Operation PLU11BBOB.

Operational Plan 1-57, 4950th TG (N), 1 Apr 9 1957, in Hist. Divo
files, Operation PtuMBBOB.

Ibid., Amend. No.1, 24 Apr. 19570-
Black Book, "List of Aircraft to Participate in PLUMBBOB, n Diro
of Ops., 4950th TG (N), in Hist. Div. files, Operation PLUMBOOBo

Operation Plan 1-57, 1 Apr. 1957.

Memo., Ch. Ops. Sec., 4950th TG (N), to Cmdr., 4950th TG (N),
30 Nov, 1956, subj.: Visitation of AFOAT-1 Representatives, in
Hist. Div. files, Operation PLUMBOOB.

Mission Sunnnary Reports for Operation PLUMBOOB, BOLTZMAN 28 May
1957, FRANKLIN 2 June 1957, LASSEN 5 June 1957, i-TILSON 18 June 1957,
PRISCILLA 24 June 1957, HOOD 5 July 1957, DIABLO 15 July 1957,
JOHN 19 •.ruly 1957, KEPLER 24 July 1957, OHENS 25 July 1957, STOK&S
7 Aug., 1957, SHASTA 18 Aug. 1957, DOPPLER 23 Aug. 1957, FRANKLIN
PRIME: 30 Aug. 1957,. SMOKEY 31 Aug. 1957,GALILEO 2 Sepo 1957,
WHEELER 6 Sep. 1957, LAPLACE B Sep.. 1957, FIZEAU 14 Sep. 1957,
NEWTrn 16 Sep.. 1957, RAINER 19 Sep. 1957, WHIWEY 23 Se'p. 1957,
CHARLESTON 28 Sep. 1957, and'MORGA.tT 7 Oct. 1957,

This chapter is largely a resume of the pertinent sections as found
in' special study' Operation PLUMBBOB, in Rist. of AFSWC, ! July -
31 December 1957, Vol .. I, pp. 132-188 9

,
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preliminary and vdll probably change considerably before final program

is established. H3

As early as 3 December 1956, actions forecasting sampling difficulties

As early as June 1955, Headquarters~ Air Force Special Weapons Center,

received notification of HARDTACK, the location was undetermined, and
2

the .probable number of detonations would be 10. Field Command, Anned

The current concept being envisaged for Operation HARDTACK
contemplates the probable firing of two shots on the same
day on some occasions, and perhaps in a few instances, at
the same time. However, while some additional aircraft
will be required, it is realized that a complete dual
sampling capa"bility probably cannot be supported, nor is
it justified. Therefore, in order to have an adequate
number of sampling aircraft available on dual shot day,
attempts will be' made to have one of the scheduled shots
a low yield detonation requiring relatively limited 4
participation so far as sampling aircraft is concerned.

both sampling pilots and aircraft. Officials also faced the problem of

1
obtaining a sufficient number of commissi<?ned observers.

OPERATION HARDTACK AND IDAL SHOTS

Like previous operations, planning for HARDTACK began several years

CHAPTER IX

in advance of the operation. It was marked by the many and monumental

were taken when General Perry B. Griffith, Joint Task Force SEVEN, wrote:

.
Forces Special Weapons Project, warned that the information was livery

last-minute changes and the test series was notable for deficiencies in

tories is that there will be a general indorsement of the indicated

sampling requirements. "A significant assumption made by both labora~

SWEH-2-0034
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Later in the month, Gaelen L. Felt~ Commander, Task Group 7.l~ advised

Rear Admiral B.Hall Hanlon, Commander, Joint Task Force SE~I~ of the
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On 27 April 1957, the Chief of Staff, United States Air Force,
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Then on 11 October 1957, the Jhief of Staff, notified Task Group 7.4,

The Atomic Energy Commission and the Department of Defense
are planning for Operation HARDTACK, 1958 overseas weapon test,
scheduled for Eniwetok Proving Ground. The tentative starting
date is 1 May 1958. Approximately 30 devices will be tested
during Operation HARDTACK. The United States Air Force will
be the executive agent for the test series and Air Force
participation will follow the F-eneral pattern established
during previous overseas nuclear tests. ARDC (Air Research
and Development Command) will man, train, and or~anize Air
Task Group 7.4. The Air Task Group will consist of three
units, (1) a Test Base Unit provided by ARDC, (2) a Test
Aircraft Unit organized by ARnC but composed of elements
provided by major USAF commands and Department of Defense
agencies operating aircraft, and (3) a Test Support Unit
provided by MATS (Military Air Transport Service). The
mission and function of Task Group 7.4 and subordinate units
will parallel those assigned for Operation R3DT·rrNG.· Reference
should be made to Task "Uroup 7.4 REmITNG planning directive,
Task Group 7.4 Operations order 1-56, and the Final Report
of the Commander, Task Group 7.4 for Operation TmmvDIG.
This message constitutes authority for initial planning for
Operation HARDTACK by concerned USAF commands and units.
Detailed instructions covering thig operation will be
furnished on or about 1 July 1957.

~ecutive Agency has issued the necessary directive to Commander, Joint

:ask Force SEVEN for conducting. the operation (HARDTACK). To support

and the Air Force Special ltJeapons :~enter that, "The 8hief of Staff, as

registered 'official "go-ahead" for HARDTACK:

effectively altered the tlbig_shot_small_shot l1 plan sUi2'gested by General

Griffith.5

develop to make effective use of the Eniwetok site." Thus, the argument

of one large and one small, is an important corollary to any plan we may

considers the firing of two larp,e shots, instead of the R~D\infG capability

extension of the dual capability concept. A dual capability which

I
t
i
I
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i

\
1
t

I
-t

.. 1
1

I
I
t
1
i
I
i
i



IX

J~

s.
SielER-2-0034......

d
d

176

Search and rescue element (to include weather island re-supply)o
Weather reporting and forecasting element.
~reather reconnaissance element.
Communications element (AACS)o
Weather central element.
MATS terminal element.
Aerial photo element. 7

(a) Headquarters Task Group 7.4 (PrOVisional).

(d) Test Service Unit with the following elements:

(b) Test Base Unit with the following elements:

In the implementing instructions was the following list of units

(c) Test Aircraft Unit with the following elements:

Cloud sampling element (augumented by 6 SAC B-57D aircraft).
Air Force effects elements (includes IBDA, VHA/UHA,

ionosphere elements).
Navy effects element (to be provided by NASWF, Kirtland AFB..,

New Mexico, and attached to the Test Aircraft Unit for
operational control).

Support squadron
Helicopter element

of evolving a directive whjch would effect the required actions by Air

positive orders were issued to all supporting commands by Air Force-

the proposed Air Force message were prepared and coordinated in the hopes

headquarters. "Book Message" became the byword 9 and several drafts of

tests, Special Weapons Center officials took early action to insure

Foreseeing the difficulties from non-Air Force organizations as in earlier

by operational necessitYoll

and elements including provisions for sampling:

7.4 is authorized to organize these units and elements as may be required

this operation, Headquarters USAF hereby directs organization of Task

Group 7.4, at earlies{ practicable date••• The Commander, Task Group

I

I '
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8
Force commands other than Air-Research and Development Co~and.

Tentatively, the starting date for HAPJJTACK was 1 May 1958,9 then

moved up to 15 April. The first test of a IIlaboratory device" "ms set

for 1 May, TEAK was to be executed as early as readiness would permit,

but no later than 23 April with YUCCA and ORANGE following as closely

10
as possible.

On January 6, 1958, Headquarters,Task Group 7.4, Provisional, issued

Operation Plan 1-58, "Operation HARDTACK,1l and its size and thorouflhness

reflected the vast amount of experience accumulated during earlier tests.

The Planning Directive 5-57 had been published, and stated planning

requirements for each of the sections while other organizations eventually

followed with detailed planning. Although no 13-57D aircraft were available

to the 4926th Test Squadron (Sampling), the strategic Air:::: ommand had been

directed to furnish six 13-57D aircraft with crev1S and maintenance pers onnel.

The Strategic Reconnaissance 1Jing (Light) received its sampling responsibil

ities sufficiently early so that its Operations Order 14-58 joined the

libraries amassed by th~ other sections assigned to HARDTACK. Certainly,

judging from the attractive, thoroughly prepared, published plans, HARDTACK

promised to be a military operation which enjoyed unprecedented smoothness.

Organized on 1 October 1957, simultaneously with other elements,

was the ~loud Sampling Unit, Provisional, at Kirtland; the Ultra ~iEh

Altitude-Very High Altitude Aircraft Element, Provisional; the Air Force
- .

Effects ~lement, Provisjonal, at 1~ri~ht-PattersonAir Force Base, Ohio;

and the Ionosphere Element, Frovisional, at Laurence G. Hanscom Field,

Pedford, Massachusetts. All were oreanized as sef.ffients of the Test

I
j
\,
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B-57 Sampler, Operation HARDTACK, Note
Wing-tip Filter System

Aircraft Unit and Task Group 7.L, Provisional. The mission of the Test

Aircraft Unit was defined thusly: to provide, maintain, and operate

aircraft for the task group. It consisted of the Cloud Sampling Element

augmented by sixB-57D aircraft of the L080th Strategic Reconnaissance

Wing (Li ght), the Indirect Bomb Damage Assessment Element, the Very High

Altitude-Ultra High Altitude Aircraft Element, the_Ionosphere Element,

the Air Force Effects Element, and the Navy Effects Element provided by

11
Naval Air Special Weapons Facility, Kirtland· Air Force Ease. As of

elements of the Test Ajrcraft Unit also received readiness dates.

the 17th of October 1957, tentative plans called for having the Cloud

Sampling Element in place at Eniwetok by 15 March 1958. The other

.,

."
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Aircraft designated as available for the operatjon were sixteen B-57

(ten B-57B of the 4926th Test Squadron (Sampling) and six B-57D from the

strategic Air Command); one B-52 from Wright Air Development Center,

for effects projects; two B-36 from the Special Weapons Center, for

the very high altitude-ultra high altitude projects; one C-97 from

Cambridge Research Center, for ionospheric studies; two A4D, two FJ4 and

one P2V from Naval Air Special Weapons Facility at Kirtland Air Force Base,

for effects and study projects and three B-47 from Strategic Air Command,
, ~

for indirect bomb damage assessment, operating out of Guam o

Although plans ,called for having the six B-57D aircraft on hand for

cloud ~ampling, project officials encountered difficulties in obtaining

modifications and sampling tanks. As a result, six of the eleven F-84

aircraft scheduled for destruction were being held intact should the

13
B-57D aircraft not be completed in time. The scientist, Philir R.,

Moore, J-ll, Los Alamos, described these difficulties even after approval

* 14
for the planes had been secured:

At a big conference at the Martin plant in Baltimore,
we learned that Martin simply wasn't f,oing to meet the
deadline on either the modifications or the sampling tanks,
the contracts for which they had accepted. Immediately we
determined the true situation with Martin, we searched
other sources for modification and production. Although
Warner-Robins Air Materiel ~ommand was already modifying
four B-57B aircraft for the sampling operation, they
agreed to take over the modifications of the B-57D
aircraft as well, promising deadline delivery.

As LASL had designed the sampling tanks, and they

*See Suitable Sampling Aircraft Chapter, infra.
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were LASL's responsibility:; we immediately sought a
contractor who could produce them. Having previous
experience with Fletcher Aircraft of Rosemont, ~alifornia,

we sought their aid and they accepted the contract.
Shortly, we realized that they had not assigned a sin~le

engineer to the project, so we cancelled the contract and
split the tank procurement into two separate contracts.
Producing the section in front of the filter paper was
given to specialists in working with stainless steel-
Solar Aircraft of San Diego. The portion in the rear
of the filter paper was accepted by Century Enpineers
in Burbank.

Both outiits came through by assigning crews for
round-the-clock-work and the first pair of tanks for
operational testing arrived at Kirtland one week before
the 4926th was scheduled to depart for the proving ground.

Immediately the pilots started testing operations and
vibration tests were performed by the 49S0th Test Group
(Nuclear )0

Despite the terrific work load already on the 4926th
because of packing requirements for the test, they took
on the additional testing missions, worked day and night
through that entire week, and detected aerodynamic trouble
in the tanks. A vortex effect developed behjnd the pylon housing;
this hammered at the tank tail section so that it cracked.
An on-the-spot modification was made~ the tanks retested
and the modification proved successful. Orders were sent to
Century Engineers to similarly modify all tanks under
production or already produced and the tanks gave their
anticipated service life throughout subsequent tests.

Meantime at Warner-Robins, modifications crews were
also working day and night and they too succeeded in meeting
the deadline. Both accomplishments were excellent and far
above the level of production ordinarily achieved.

AlthouFj'l not, associated ,,6th manned aircraft sampling
of nuclear clouds, an attempt to sample by use of rockets
was made during GREENHOUSE. The five-inch rockets were
fired from one island, were supposed to pierce the nuclear
cloud and lcmd on a third island. Preliminary tests showed
excellent promise. But when the actual detonation occurred,
the shock wave deflected the rockets and most of them landed
in the ocean. He recovered some nose cones j rut ~enerally

so much time was lost in locating them and in digging for

.,. ~. '. -.. ...
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them that their samples were of little value. You see,
a radio-chemist is continuously fighting to 'Sain time-
fighting the half-life of radjoactive particles. Unless
we can analyze a sample promptlY3 we cannot determine the
many things we must lmow e

In nuclear testing, unlike testing of other devices,
we must determine the maxinnlm from each test in order to
avoid atmospheric and aircrew contamination as much as
possible. In testing other devices, there is no contami
nation, only financial cost to consider. Therefore, radio
chemists must obtain samples which will allow us to recreate
the chain of events Which took place in a few milliseconds.
Obtaining these samples through use of manned sampling
aircraft has been by far the best controlled and reliable
method.

Virtually all members of the 4926th Test Squadron had experience in

sampling procedures, fortunately, or had recejved preliminary training by

April 1958. The B-57B transition training pro~ram suffered some early

delays while aircraft underwent modificatjons; however9 by February 1958,

the program had intensified to such a degree that crew member~ acquired

sufficient training in long-range navigation and link trainer flights, the

latter simulating all instrument approaches likely to be encountered

during the operations. The program also included shakedo'Wt1 flights on

~ ~
each aircraft to determine exact fuel consumption rates.

Crew members of the 4926th also received radiological safety courses.

Because of the lack of qualified aircrew observers, other qualified

personnel of Task Group 7.4 underwent this radiological safety training

to provide adequate sUfply of trainer observers an~to allow an. equable

radiation exposure among the several observers. The 4926th supervised a

similar over-all training program at Lau1?hlin Air Force Base during

February 1958 for the Strategic Air '::;ommand crews. BJth the B-57B and

the B-57D training programs were completed by the end of March 1958.

l

. ,
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Drifted to 60
miles NE of Eniwetok

Remar~

Balloon

Date

1440
28 April 1958

Shot

lUCCA
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Phase I, which eventually included a total of 33 individual shots, sampling

aircraft flew 240 missions and logged 1,635 flying hours.

*Chart: Samrling HARDTACK, Phase !.

Despite a prqposed advancement of the starting date for HP.RDTACK,

Phase I, the first shot, YUCCA, did not occur until 28 April. During

'*See Appendix II for number of samples taken on each shot.

Shot and. Aircraft Participation: Phase I

On 1 April 1958~ the ten B-57B aircraft departed from Kirtland Air

As specified by Air Force, the Los Alamos Scientific Laborator.1, and

IX

u

ranged from one to ten, collected at various altitudes and depending upon
17

the nature of the shot.

the University of California Radiation Laboratory, the number of samples

and equipment for sampling were in place for operations by mid-April.

and equipment, on 6 April 1958. They also encountered adverse winds and

arrived at Eniwetok on 14 April 1958. With £ew exceptions, the personnel

finally arrived at Eniwetok on 18 April 1958. The three remaining B-57B

aircraft arrived on 21 April ,1958. They were readied immediately for

sampling missions.16 The B-57D aircraft left Laughlin Air Force Base,

accompanied 'by two C-124 support aircraft carrying maintenance personnel

Force Base on the first leg of the trip to Eniwetok Proving C'n-ound. At

, McClellan Air Force Base, the first stop enroute, the aircraft encountered

a delay of some 12 days caused by adverse winds over the Pacific, but



IX

.. Shot Date ~ Remarks

I CACTUS 0615 Surface Eniwetok;

I 6 May 1958 light sampling

1
FIR 0550 Barge Bikin~; seven

I
12 May 1958 samplers engaged

I IDTTERNUT 12 May 1958 Surface Bikini; five
samplers engaged

KOA 0630 Surface Eniwetok; ten
13 May 1958 samplers

participated

WAHOO 1300 50c feet Eniwetok; three
16 May 1958 Underwater sampling

aircraft

HOLLY 0630 Barge \ Eniwetok; five
21 May 1958 samplers

participated

NUTMEG 0920 Barge Bikini; seven
22 May 1958 samplers

YELLOWWOOD 1400 Barge Eniwetok; six
26 May 1958 samplers

performed

MACNOLIA 0600 Barge Enhretok, five
27 May; 1958 samplers

TOBAGCO lLl5 Barge 3niwetok; five
30 May 1958 samplers

SYCAMORE 1500 Barge Bikini; eight
31 May 1958 samplers in all,

three B-57B
substituted for
B-57D aircraft
because of
unexpected low
cloud ceiling

183 SWEH-2-0034
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Shot Date Remarks

ROSE 0645
3 June 1958

furge Eniwetok,9 five
sampler aircraft
participated

UMffiELLA 1115
9 June 1958

150 feet
Underwater

Eniwetok; four
samplers

.MAPLE 0530
11 June 1958

furgre Bikini, one B-57
aborted with
flame-out, eight
samplers took
part

ASPEN

WALNUT

LINDEN

0520
15 June 1958

0630
15 June 1958

1500
18 June 1958

Barge

furge

Barge

Bikini; six
sampler aircraft

Eniwetok; ten
samplers

Eniwetok; five
samplers used

REmolOOD 0530
28 June 1958

Barge Bikini, six
samplers
'participated

ELDER 0630
28 June 1958

furp,e EnhJetok; five
samplers

OAK 0730
29 June 1958

Leu hull Eniwetok, eleven
samplers

HI8KORY 1200
29 June i958

Barge Bikini; six
samplers
participated

Barge

and

Bikini; seven
samplers, a B-57D
suffered a dual
flame-out at
50,000 feet
altitude 0 One
engine recovered
the aircraft was
escorted to FRED

Eniwetok; five
samplers

..~~"a-
&

Surface

184

0630
2, July 1958

0530
3 Ju.ly 1958

CEDAR

SEQUOIA
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Shot-
DOG\>J'OOD

POPLAR

SCAEVOLA.

PISONIA

JUNIPER

OLIVE

PINE

TEAK

Date

0630
6 July 1958

1530
12 July 1958

1600
111 July 1958

1100
18 July 1958

1620
22 July 1958

0830
23 July 1958

0830
27 July 1958

2350
31 July 1958

Remarks

LCU hull Eniwetok; eight
samplers took
part

Barge Bikini; six
samplers

Surface Eniwetok; no
sampling

LCU hull Eniwetok; five
samplers
participated c A
B-57B (HOTsaaI' II)
aborted and the
B-57B (HOTSHaI'
PHOTO)' had in
operative IFF
equipment.

Barge Bikini; four
samplers c A
B-57D(HARDTlMES II)
blew t ires on
landing.

LCU hull Eniwetok; five
samplers. involved

LeU hull Eniwetok; seven
samplers took
part with no
incident

Missile shot No samplers
above Johnston
Island

QUINCE

ORANGE

FIG

1415
6 August 1958

2330
11 August 1958

1600
18 August 1958

185

Surface

Missile shot
above Johnston
Island

Surface

Eniwetok; three
samplers

No samplers

Enhietok; four
samplers
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Two shots, TEkK and ORAN GE were ri ghtfully a part of HARDTACK Phase 1

. 18
but were relocated to Johnston Island and became OperatIon NEVSREEL. .

v.Tith FIG Shot, Phase I came to an end and Operation HARDTACK moved into

Phase II at the Nevada Test S~te. Through Phase I, the sampler squadron

suffered no accidents and carried out missions as planned.

Shots and Aircraft Participation: Phase II

The cloud sampling mission presented problems for Phase II. Most

'of the airplanes, equipment, supplies, and radiation instrumentation

were enroute from Eniwetok and not expected to arrive until 25 September

1958. Some equipment, ho"Jever, had been returned to Kirtland earlier for

a special project and proved adequate for the Nevada tests. The famous

sampling squadron performed all requirements successfully during Phase II.

Aircraft staged from Indian Sprin~ Air Force Base, with a'foMvard

area detachment to fly the sampling missions and associated activities.

Meanwhile, the squadron headquarters remained at Kirtland and all major
19

maintenance took place at the latter base.

*Chart: Sampling HARDTACK, Phase II- -"-- --
Shot Date ~ Remarks--
OTERO 12 Se ptember 1958 500~foot Two B-57 samplers

well on hand

BERNALILLO 17 September 1958 Hell Aircraft stood by

EDDY 19 September 1958 500 feet One B-57 controller
balloon and four B-57

samplers took part

*See Appendix II for number of samrles taken on each shot.
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" .~ Shot Date ~
Remarks I:

I
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! LUNA 21 September 1958 500-foot One sampler
j!

!

,

• well controller
i

i
('

I
and one sampler i

1

participated !:
,0;

I

1

r

)
MER~Y 23 September 1958 Tunnel No aircraft

j'

I

1

VALENCIA 26 September 1958 300-foot One sampler r
well controller and

1
one sampler
participated

MARS 27 September 1958 Tunnel No ajrcraft

MORA 29 September 1958 1,500 feet One B-57 sampler
balloon controller and

four B-57

1

samplers

HIDALGO 5 October 1958 400 feet One B-57 sampler
balloon controller and

one B-57 sampler

t COLFAX 5 October 1958 500-foot One controller

I well and one sampler
took samples

1 T.AMALPAIS 8 October 1958 Tunnel No aircraft

i QUAY 10 October 1958 . 100-foot One B-57 controller
tower and four samplers

LEA 13 October 1958 1,500 feet One controller
balloon and four samplers

NEPTUNE 14 October 1958 Tunnel L-20 cloud tracker,
only

HAMILTON 15 October 1958 50-foot One B-57 controller
tower and four B-57

samplers

LOGAN 15 October 1958 Tunnel No samplers

187 S'trJEH-2-0034

~ I



d..... v"



newsmen on the use of radiation measuring equipment and entered the test

, .
I

A B-57 sampler
control directed
four B-57 samplers

No aircraft

One B-57 controller
and one B-57
sampler took part

One B-57
participated

One B-57 controller
and one B-57
sampler

One B-57
stood by

One controller
and a sampling
B-57 st ood by

Remarks

No samples

SWEH-2-0034
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255-foot
tower

Tower

189

28 October 1958 Tunnel

29 October 1958 Tunnel

29 October 1958 50-foot
tower

29 October 1958 1,500 feet
in balloon

30 October 1958 Surface

30 October 1958 Tunnel

IX

30 October 1958

27 October 1958

Date

TITANIA

GANY}!gDE

BLANCA

SANTA FE

HUMBOLDT

EVAN3

HAZAMA

CHAVES

During the last shot, TITANIA, the squadron flew newsmen through

Major Price, a native of Jacksonville, Florida, said
"Here we golt and as we did, the radiation needle shot up

Shot-

pattern. Ma:ior Price and Mr. McKinley made the first penetration and

20
McKinley reported later:

taken command of the 4926th from Major Malcolm Bounds~ piloted Mr. Colin
t:;:~

Steve Lowell, Associated Press, in his B-57. Personnel briefed the three

McKinley of United States International; Gaptain M. S. Moore took Mr. Jay

an atomic cloud for the first time. Major Joseph L. Price~ who had just

}li.ller, National Broadcasting .Company, and Lieutenant F. S. Krull had Mr.

",
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the scale. As he completed the pass through the cloud,
he banked so sharply for a second pass that the blood
rushed from my head. \>Je had pulled several times the
force of gravity and my hands were frozen af,ainst my
knees, but the right turn was a requirement to get
back into the rapidly dissipating cloud.

Our second reading was five roentgens, the third
was 2 1/2. In all we "made about a doz,en passes through
the mass before Dr" Edward Flemming (University of
California Radiation Laboratory sampler controller
aboard the sample controlB-57 airplane) told us to
return to the base.

As we left the shot area, I threw a switch to
close the butterfly valyes on the wing tanks. We
had obtained our samples of radioactive dust for the
laboratories. The sleek jets touched down on the runway,
and radiological safety officers prepared to remove us
from the plane, without touching the "hot tl sides of the
craft" The samples from the wing tip tanks were also
removed remotely"

Major Price and I were both given a thorough going
over with a geiger counter. I was pronounced safe, but
the pilot's hands were radioactive.

A little soap and water removed that hazard and we
adjourned to the officers t club to collect our reward for
beating the other two planes back to the base.

Pilots from the 4926th counted 88 cloud sampling sorties on 29 shots,

with a total of 97 'hours with B-57B samplers. On a number of shots, the

squadron stood by only. During Phase 11.9 the 4926th added a number of

pilots performed the first night cloud sampling operation for the SANFORD

:f

a,II

SWEH-2-0034
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49 days. On 22 October, the Squadron flew four missions on four different

Shot, making use of the clear sky and light from a full moon. Finally,

for the first time, they flew through a.cloud with three nationally-known

21newsmen c

"firststt to its record. Pilots sampled 29 shots within the short span of

shots, three of which were full-scaled nuclear blasts. On 21 October,
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Advantages of Experience

Concerning HARDTACK, M.r~ Philip R. Moore, of Los Alamos.7 later

explained why the B-57D aircraft was capable of obtaining samples safely

which could not be gathered by other aircraft:

"It would be possible to get a sample from the stem of the cloud

VTith a Piper Cub but you would soon have a dead pilot o " Drawing a chalk

chart on the blackboard of his office, Mr. Moore illustrated, II A B-57B

for instance" would have to fly some 100 miles under the mushroom umbrella

of the nuclear cloud to get to the only part it could sample--the stem..

furing that 100 miles, the pilot and plane would be receiving great

quantities of 'shine' (radiation). The plane and crew would receive a

duplicate dosage on the way back from under the cloud. A B-57D would be

able to climb to the edge of the mushroom cloud, penetrate it for the

sampling mission, bank and dive from the cloud upon completion of the

mission and pick up only that radiation he started getting when he

. 22
penetrated. II .

But despite the availability of the B-57D, the Test Aircraft Unit

was hard pressed to obtain sufficient pilots and observers to complete

the series. Mr. Paul W. Guthals" also, from Los Alamos, explained the

situation:

Early planning for HARDTACK called for 12 shots.
By the time the series started, plans called for 24 shots.
Before the series ended, a total of 33 shots were fired,
besides the two in NEWSREEL. It was our bi~gest test

191 SWEH-2-0034
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series and although much good planning had been done~

the additional shots upset the planning. The sampling crews
used up their allowable radiation dosage and simply had to
be replaced as they could not be used on any additional
sampling missions. A sampling pilot is truly a sort of a
super pilot--they're not easy to find. Then too, the shots
often came so close together that the needed aircraft
could not be allowed to 'cool off'--it had to be decontaminated
immediately after landing from a sampling mission. This
quick decontamination increased the replacement rate among
the decontamination crews and men with less than the optimum
decontamination training had to be used. Even with quick
decontamination we occasionally could not have the proper
plane for the mission in commission so had to substitute
planes which were ready. This situation forced the B-57D
aircraft to fly B-57B missions, thus speeding up the
replacement of B-57D crews. Regardless of the importance of
getting acceptable samples, the obtaining of samples is
not worth the risk of excessive radiation to aircrewmen. 23
Consequently, the pilots and observers had to be rotated.

With the samplin~ element participating in all but two shots (TEAK and

ORANGE), maximum radiation dosa~es were quickly reached by the sampler

crewmen.

However, discussions with air sam~ling director, Paul W. Guthals,

. 24
pointed out some of the difficulties of the operatlon. "There must be

a high degree of rapport between the LASL controller, the military

controller and the sampling pilots. Time is so fleeting during a sampling

operation, the controller and the samplin~ pilots have so many

simultaneous tasks to accomplish that they. must practically practice mental

telepathy. The mere start of a sentence of instructions over the radio is

often sufficient to achieve the maneuver change .required•. If full and

complete instructions were required, time would be insufficient to

achieve the maneuver. Dependable communications are an absolute must.

192 .-_.J)
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On earlier tests communcation failure occasionally occurred, and

sampling pilots had to operate without control. Some were of such high

calibre and competence that they managed to obtain acceptable samples

in spite of the communication failure,,1t

25
Concerning radiation dosage, r1r" Moo!'e offered this comment:

Preplanning has alivays been so well done that the dosage
to be received is known before the mission starts o The same
for ground personnel and natives was not, always true, although
no serious and long-lasting illnesses have resulted from
unplanned fallout or routine decontamination.

But in our earlier operations, the SHRIMP Shot
established that we had been operating for years with a larger
percentage of luck than we knew" Local wind situation has
since been recognized as of extreme importance.. Local winds
fooled us on SHRIMP more than on any other shot" As well,
SHRIMP fooled us on fallout and yield.. On SHRIMP, the over
all ~eather had been predicted accurately, but the local'
winds blew fallout directly over the troop and operational
areas. Fortunately it was not of sufficient intensity to
require evacuation or extraordinary precautions" Em'lever,
the weather people, after that incident, also forecast
the local winds.

Luck v~s also with us on another occasion.. Of all the
planes scheduled to participate on that shot, two aborted"
Had they not aborted, they would have been d1rectly over the
detonation when it occurred 0

Again, great care was taken to package and return
samples obtained to Los' Alamos Scientific Laboratory with
greatest possible speed and safety. I~mediately the sampling
aircraft landed, samples were removed, rolled into tubes and
inserted into the lead "pigs" for their flight to LASL"
Sample carrying couriers were marked internally so that
neither crew or passengers would get close enough' to the
pigs to receive more than one week's tolerance dosage during
flight. Sample couriers flew straight through)/ with only
a 20-minute stop at Hickam AFB, Hawaii, for refueling.
Upon arrival atLASL, the samples were immediately removed
from the pigs, placed in a solution of strone acids on a
quartz flask in the "hot" chambers and filter paper and
filtered material both completely dissolved. The resulting

,193 S\>.TEH-2-003h
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solution was then divided and delivered to the various
"specialists t' 'Who processed their portion of the solution
-to determine t.he exact strength of the substance for which
they were testing. Preliminary readings were obtained,
then more precise radiochemical processes applied, and
the final exact findings were tabulated by automatic
devices.

Decontamination of sampling aircraft remained a tremendous job
26

throughout HARDTACK 6 He recalled an attempt to obtain samples which

proved to be costly both in man-hours and exhaustion of radiation levels.

"On this attempt, I was in charr;e of securinrr the samples from a device

buried at the point of detonation. Radiation levels were so intense

that one hour was the limj.t for a man to 1--Jork at the recovery site. \'I€

-
used 200 men, one hour each, to recover the sa~pling device. That

experiment was another of the rr.any which establ ished that manned:\

aircraft cloud sampling :,;as the least expensive and most efficient. u27

isolation through radioactive decay. This techniaue insured least

isolated. Aircrews ~~ediately processed through the decontamination

S\TEH =2 ~OO34

&'b.
DE

£

a conservative, yet realistic radiolor;ical safety pror:ram.'! Operation

nr>rmal I,Tashing lnth chemicals, 1'\Tater and high pressure hoses. Through

approximately halved themselves each seven hours. After decay.'! the

decontaminated 'Here monitored and those requiring decontamination were

All aircraft returning to Eniwetok which could possibly be

radiation exposure to the decontamination personnel since the intensities

center. ~,hen time permitted, aircraft decontaminated themselves in

remainder of the contamination was removed from the aircraft through
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HARDTACK was completed with no radiation injuries within Task Group

28
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1957," prep. by MSgt. v.ljlliam A. Evans" 4950th TG (N) Rist.,
30 Sep. 1957, 1-3, in Hist. Div. files, Operation 11ARDTACK.

2. Ibid., 1.

3. Ltr., Dir., 'tAjpn. Effects Tests, FC/AFS'W'P, to Gmdr., AFS~!C, 10 June
1955, subj.: Forecast of Test Requirements, doc. No.1 published
in ibid.

4. Ltr. Jl Brig. Gen. Perry B. Griffith, CofS, AFs1.vC, to :~~dr., FC/AFSHP
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shot plans, see App.
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Rtl.RDTACK), Maj. Cunningham, S1r.raI'R, AFSHC, to :Jmdr., 4950th TG (N)"
3 Apr. 1957; Ltr., Cmdr., AFSv~, to Cmdr., n. d. (probably 9 June
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11" See,following chapter on 4926th Test Squadron (Sampling).

12. Ltr., Col. ~. B. Kieffer, Cmdr., TG 7.4, to :Jmdr., 495lst SupP. Sq.~
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CHAPTER X

NUCLEAR CLOUD SAMPIJING

'..
In the early days of sampling little was known about content of the

cloud, the relationship between the content of the cloud and the efficiency

or the yield of the nuclear detonation, nor the dangers associated with

content of the cloud and llfallout"t1 Along with cUlllUlative experience,

certain rules and formulae developed and cloud sampling became a prime

means of judging the effectiveness of each device detonated o Three methods

for determining efficiency evolved: cloud sampling, alpha measurement, and

fire-ball measurements.. Cloud sampling proved by far the most nearly

accurate. Additionally, "tracer" elements were placed in the device itself

to check the efficiency of the various components; however, sampling also

gave the best rea:dings from the "tracer" elements and provided a means of
1

determining how well each integral part of the device functioned o

Los Alamos Scientific Laboratory officials have discovered no accurate

ffi,"ans of forecasting the behavior of a device. Testing furnished the only

means of determining the efficiency of a device, and cloud sampling was the

most nearly positive method for this. Secondary benefits from cloud
"

sampling occurred in fallout sampling:> identification of particles, cloud

phenomenology:> the distribution of fission products, and, sometimes,
2

determining alien successes with similar devices ..

To provide thE scientist a usable sample required three important

conditions :

(1) It must comprise a large enough fraction of the total fission

products and "unburned" material from the device to permit the desired

- .. "'!,.. •
. ~. :
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measurements to be made reliably..
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(2) The material which it comprised must be representatj~e Df the

total bomb debris.

(3) The samr-le must not be cross-contaminated throuFh deo~ig

from other tests.

Much of the debris remaining lrom a nuclear explosion drifted inGD~he

atmosphere as a cloud; therefore, it formed an attractive sou.rce f'o:!'

radiochemical samples.

As noted earlier, the collaboration bet"reen the Los Alalllos S~i.entU·ic

Laboratory and the Air Force Special 1Jeapons Jenter, establishe~ that cloud

samples could most effectively be obtained through emt:loyment 01 piloted

aircraft. Los Alamos officials established limits of gamma radiati on

exposure to the crew. In the United States, the limit was 3.9 roelL'tgens

of gamma radiation to the whole body vuthin any three-months pedad and

experience in sampling showed that, barring accidents, it was possible

to collect satisfactory amounts of fission product debris well rittlt.in this

limit.3 Atomic Energy Commission operated under the theory that s~ch

operations should be conducted with an lIeconomyll of radiation expr()s.ure.

On that basis, the amount of' bomb debris to be collected could b€ slpecified

in terms of the total radiation exposure require'd for the missiom; that to

be received in the cloud along with an estimate of that wich wOll:1() be

received while the aircraft was returning to base. Through these relation-

ships, it was possible to plan crew and aircraft requirements fe>f an

operation so that the 3.9-roentgen limit would not be excelled.

By 1956, studies of cloud rise, dispersion rates, and radiaUon
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intensities led to flight procedures and maneuvers Which reduced risk of

high exposure and consequently increased the proportion of flight time

spent in the cloud when radiation intensities were low. The amount of

radioactive debris collected relative to crew exposure had been increased

through use of high-speed aircraft and the development of high~capacity

filter units for these aircraft. Shielded flippt clothing increased

significantly the amount of material it became possible to collect o

Finally, development of specialized instrumentation provided accurate

operational control over radiation exposure ~uring flight.
4

Quantitative Considerations

In planning radiochemical experiments it was usually possible to

determine how much post-explosion debris was r~quired in a sample to

perform these experiments and to express this requirement as a function of

the tlunmrned ll components of the bomb were usually required to permit an

In the second place
j

a sufficient amount of a radioactiYe substance formed

SI'JEH-2 -0034
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lity and subsequent planning were based on~

the predicted energy release. In the first place 9 a sufficient amount of 1

'Vhether planning for a single nuclear test explosion or for a series of

separation and Itcounting" within acceptable limits of statistical error.

in small quantity in the explosion mi~ht be required to permit its chemical

components 9 introduced by the collection medium or laboratory manipulations,

accurate analysis for them in the presence of unavoidable amounts of these

test explosions 9 officials needed to know \vhether piloted aircraft were

capable of collecting the samples desired. An estimation of this capabi~
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(1) The characteristics of clouds from nuclear explosions which

would afford an estimate of the sampling altitude required and the gamma

radiation intensity ~~thin the cloud as function of time after burst o

(2) A quantitative estimate of the radiation exposure required in

the cloud for the aircraft to collect the amount of material desired o

(3) A quantitative estimate of the additional radiation exposure

to be received by the pilot on return to base.

These factors were discussed and related to the planning of a sampling

. . 5nu.sS1.on.

Characteristics of Clouds

From characteristics of bomb clouds, such as the height to which the

primary material rose and the level and persistence of gamma radiation9

personnel evaluated sampling capability in terms of the altit:ude capability

of the aircraft available, the degree of risk to overexposure to radiation

and the flight time in the cloud required to collect the sample. The

sampli.ng altitudes required were specified by the altitude interval in

which the primary cloud was stabilized and, in general, comprised altitudes

within this interval for which dispersal of the cloud by diffusion and

wind shear was low• Fortunately, under visual flight conditions samnling

participants easily recognized the primary bomb material by its reddish

brown color in transmitted light arising largely from the presence of

nitrogen dioxide, sometimes augmented by oxides of iron. In addition to

these substances, the cloud was composed of condensed oxides of the fission

201
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products from the explosion, condensed oxides of the components of a

nuclear device and associated equipment, and air o It also contained

atmospheric dust from the air entrained during its rise o It could also

contain dirt from the explosion si.te and condensed moisture 0 The latter

components caused the primary cloud to appear white in reflected light

but in such cases the interior was found to be suffused with typically 'if,

reddish brown light o

202

explosion site raised by the shock wave and vertical air currents in the

concentration of dirt. BecauseJl in any case, this lower material could

might lay below the primary cloud but its color was masked by a high

In-care of very low bursts considerable amount of primary bomb material

explosion and cloud rise. For very hir.h burst heights relative to yield

the 10l-rer cloud m~terial was unmixed with the dirt from the explosion site.

explosions clearly showed the reddish brown color of the primary bomb

The primary cloud was identified not only by its color but also by

material lying uppermost Jl especially for the relatively low air burst.

Below the main upper cloud, the color .faded into the gray dust .from the

to be seen clearlY9 it was found nearly always that the color and radiation

the presence of gamma. radiation near or within ito Except for the radiation

field occurred together. Many photographs of stabilized clouds from nuclear

field in the free air outside the cloud and where material was too diffuse

not be representative of the total explosion debris, sampline was usually

6
'conducted at altitudes within the main urper masse
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Cloud Height and Sampling Altitude

Although a number of hydrodynamic and other phenomena accompanied

a nuclear explosion, a few of the pertinent physical characteristics

involved in the rise and stabilization of a cloud directly affected

sampling techniques. The hot bubble of gaseous and particulate debris,

remaining after explosion, had a temperature of several thousand degrees

centigrade. This bubble displayed a large vertical acceleration because

its density was much lower than that of the surrounding air. During the

initial stages of its· rise, a toroidal circulation (smoke-ring) usually

formed in the bubble which for sufficiently high burst heights is markedly

streamlined.

For bursts near the ground this circulation appeared to be disturbed

by turbulence to a degree which was dependent upon initial burst conditions o

As the stabilization altitude approached in the later stages of rise, this

toroidal circulation weakened and eventually ceased to exist. By adiabatic

cooling as the cloud rose_ through lower and lower atmospheric pressures

and b.Y the far more important process of entrainment of cooler air from

the external atmosphere, the temperature of the ascending gas bubble fell

rapidly. The temperature continued to fall until at some altitude the

cloud attained density equilibrium with the external atmosphere o Momentum

carried portions of it past the initial equilibrium altitude, but as

adiabatic cooling continued the density of these portions became greater

than that of the ambient atmosphere and their rise stopped o Subsidence

occurred then to an altitude somewhat above the initial equilibrium point o
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of the surface relative to the volume of a cloud indicated that the

x
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Because the cloud did not cool at the same rate uniformally throughout

its volume, a.vertical distribution of cloud material was observed at

stabilization. In the simple case of an ideal, strongly streamline

however, to be isothermal or sometimes to show a positive lapse rate, such

the yield of the explosion in a uniform atmosphere 0 Scientists frequently

observed the temperature profile of the atmosphere above the tropopause,

toroidal circulation of the outer portions of the cloud cooled more rapidly

and stabilized at IOHer altitudes than the inner portions 0 Jonsiderations

altitudes of the top and base should be observed to be a power function of

as inversion. Clouds from higher yield explosions, therefore, had their rise

_.

altitude of the primary mass of cloud material was ,related to yield
o

strongly dampened by this temperature structure When they rapidly attained

temperature equilibrium with the atmos phere above tropopause altitudes 0 The

of burst for these data since particular atmospheric conditions such as

explosions both at moderately high altitudes and relatively close to the

ground, the range of burst height in most cases lying between 4,000-5,000

Scientific personnel made observations at the Nevada Proving Grounds of many

affect stabiljzation altitudes more than moderate differences in burst

height. Because of these factors as ~ell as the effect of the stratospheric

temperature inversions, dep.ree of wind shear, and humidity appeared to

feet mean sea level o No attempt was made to correct for difference in height
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temperature structure in the higher yield region, accurate determination

of the yield of an explosion from the observed cloud height could not be

determined. As previously discussed, some radioactive material could lay

at lower altitudes. The distance below the primary cloud mass 'was in

general, a function of the burst conditions, but usually the amount

decreased rapidly with increasing distance o

Sampling aircraft with h5,000-foot altitude capability were suitable

for the range yields and burst conditions discussed. For explosions with

yields above 10 to 15 kilotons an aircraft of the B-29-type was considered

marginal because of limited altitude capability. Such aircraft could only

sample the lower portion of these clouds. An aircraft to sample the

maximum altitude requirements foreseen was expected to operate sufficiently

long at lower altitudes when required.?

Radiation 8haracteristics of Primary Clouds

~ile there were some activities derived from the neutron activation

of nonfissionable bomb components, associated equipment, or dirt from the

explosion sight, the major source of gamma radiation energy within the

cloud derived from the fission products created in the explosion c Gamma

*radiation from this source decreased with time after burst. The rate of

decrease of the gamma radiation flux within the 810ud reflected both the

radiation decay source and the rate of decrease of the volumetric

concentration of the source material as a result of cloud dispersal.

Although the radiation intensity within an atomic cloud at shot times

*According to the familiar fission product decay law (Way-l:J'igner)".
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the radioactive decay of the source material.

the radiation exposure received by a sampling aircrew was controlled to
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~lithin time limits defined by the radioactive intensity in a cloud

Estimation of the In-01oud Radiation Exposure Required

• •

Scientific personnel measured the radiation within bomb clouds and

The first type equation served for operation planninv, purposes with

in concentration tenfold for every 10,000 feet below the base of the main
8

cloud when burst conditions were constant.

x

general rule whj ch" personnel applied to 101-Jer level sampling was that

of the main cloud at altitudes where isokinetic streamline airflow exists.

radioactive material and hence radiation intensity in the stem decreased

altitude so long as sampling of the majn cloud only was considered. A

of the gamma radiation with time after one hour after burst as a result of

the intensities within the cloud assumed,~to be jndependent of yield and

roentgens per hour and this time in hours after burst and the numerical

constant was the intensity observed one hour after burst. This curve

the cloud. Such peak intensities are found in the most persistent layers

In the absence of cloud dispersion similar equations expressed the decrease

after burst received considerable theoretical study, the results were of

little use for evaluating the radiation risk to piloted aircraft or the

relatively late times after burst.

reduced the data to equations.. Such equations included intensity in

represented the decrease with time after burst in "peak intensityll within

flight time wit~in the cloud necessar,y to collect adequate samples at

i
,}
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any biologically accepted value. The ability to control this exposure, to

predict the other flight variables, and to choose appropriate times for

cloud penetration formed the basis qy which sampling collection was

conducted within an economy of radiation exposure. This economy irJas

made quantitative through a relationship which expressed the amount of

debris collected as a function of radiation exposure received and the

other flight variables e

On a. single penetration of a. cloud from a nuclear explosion a sampling
u

ajrcraft collected a. total quantity of fission products and "unburned"

debris determined by the total effective filtering rate of the filter

devices which it carried, the volumetric concentration of fission products

in the cloud, and the time of flight through the cloud. The crew of the

aircraft received an exposure determined by the radiation intensity within

the cloud (excepting radiation shielding structures in the aircraft) and

the time of the flight through the cloud. The total effective volumetric

filtering rate was proportional to the number of filter devices carried~

the true airspeed of the air;craft, the area of the filter paper carried

in each filter device, and the efficiency with which the filter paper

retained the particulate matter. If the mass of concentration of inert

material from the detonation was low the radiation intensity in the cloud

was to a good approximation, proportional to the volume concentration of

fission products, to the amount of radioactive decay which took place since

the explosion, and inversely proportional to the air density at the altitude

of penetration. Assuming that the radiation exposure received by the crew
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than a slow one in direct proportion to their relative speeds. It indicated,

also, that the quantity of debris collected was not explicitly dependent

~" '

r:

x

of the aircraft on approach to, and departure from· the gamma radiation

field in the free air surrounding the cloud was neglif.;ible and that the

flight time for each penetration through the cloud was brief relative to

the elapsed time since the explosion, scientists were able to formulate

an equation to correlate the amount of cloud debris collected by a

sampling aircraft with the radiation exposure received by the crew and

with the other important flight variables. Quantitatively, the equation

predicted that the amount of explosion debris collected was a maximum

for a particular sampling aircraft, and its associated sampling equipment.
-

Assuming equally effective filtering equipment and otherwise similar

conditions, it indicated that a high speed aircraft collected more debris

upon the expected yield of a test explosion, but that the fraction of the

total debris collected under p;iven conditions was inversely ( or hyper~

bolicly) dependent upon the yield. At early penetration times, therefore,

a high radiation ex!='osure was necessary to collect the required sample but

if penetration time was delayed enough it was theoretically possible to

early a penetration time a serious risk existed in that an aC'ceptable

met an increasing risk if delaying in that the cloud probably could not

b,
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dispersed and the radiation flux within it decreased. Project officials

least possible time. As penetration delayed, on the other hand, the cloud

radiation exposure might be exceeded when the aircraft was in the cloud the

collect any sample at a negligible cost of exposure. In addition, at too



~ identified and the required sample was not collected within the flight

time available. Needed for planning purposes was an Itoptimum time ll at

x
1

j

t

~hich an acceptable radiation exposure would not necessarily or accidently

re exceeded but at which it would always be possible to collect the required

sample. Experience from a number of sampling missions established that

these conditions were well fulfilled at two hours after burst for both jet
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fighter and bomber-type aircraft. Probable relative errors arose from

uncertainties in the operational data (the chief uncertainty being in the

radiation exposure used which is determined by film dosimetry) and the

approximations used in its calculation. Although the above values were equal

within the probable relative errors, the observed small difference between

them was due to the location of structures with better radiation scattering

rroperties closer to the pilot in the fighter-type compared with structures

located near the average crew position in the bomber-type aircraft.

With known constants, it was possible to obtain good approximate

evaluations for any type aircraft carrying any type of filter pa pers and to

find values in advance of operational use. For particular aircraft and

associated filter devices it was sometimes convenient to express equations

in the form of the curves sh()WTI in which the amount of explosion debris

collected was a function of, cloud penetration time for the two types of

aircraft discussed. The curves were based upon altitudes and indicated

airspeeds at which the aircraft were frequently used (259 000 feet and 200

miles per hour for B-29, and 35,000 feet and 300 miles per hour for the

I

fighter-type) as well as upon a reference in-cloud exposure of 1,,0 roentgen"

209 SWEH-2-0034
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It was assumed, for example, that sampling missions were to be planned

were within the probable relative error.

x

Since the probable sampling altitude assumed was that used for the F-84G

collected by individual aircraft from that re~ljred if these differences

(c) For each explosion should be expected differences in the amount

(b) For the second device the smallest samrle size should average

1 x 10-7 kilotons and this amount should be exceeded if possible.

(a) For the first explosion each sample should contain on the average3

-8
an amount of material (FE) equivalent to 1 x 10 kilotons •

,:
within a limit of 3.9 roentgens total radiation exposure using F-84G aircraft:

;.

quickly either sampling capability or required in-cloud exposure.

follows:

exposure and since suitable proportional corrections could be made for

different sampling altitudes and airspeeds, curves were used to determine

for two nuclear explosions having predicted yields such that the sampling

altitude was determined to be 35,000 feet. Typical requirements were as

Since any penetration time was directly proportional to the in-cloud
~.

minimum amount desired in the second explosion. The total in-cloud

required for these missions. At the two-hour ltoptirnumlt penetration time,\1

curve, it could be used directly to determine the in-cloud exposures

S1rJEH-2=0034-.
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exposure for both missions was the sum of these exposures or 1.925

roent gens 0
9.

simple proportion indicated that 0.175 roentgen was required to collect the

sample for the first test while 1.75 roentgens was required to obtain the
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Radiation Exposure R.eceived During R~ to~

Althou$ the above illustrated that fi~hter-type aircraft were cara
ble

~cluded additional exposure received While the aircraft was returning to

of collecting the desired samples from two explosions1i.Tithin the acceptable

limit for the in-cloud radiation exposure, a complete estimate of capability

't base. During the flight throu~ a cloud some of the radioactive debris

radiation flux or "cockpit" radiation background existed within the interior

adhered to the exterior surfaces of the sampling aircraft. As a result a

of a sampling aircraft after its departure from the cloud. 1:Jhile returning

to base the pilot received additional radiation exposure. Since this

estimate what increases over the in-cloud exposure pro~ect personnel might

important to understand What factor contributed to it and to be able to

exposure decreased that Which was available for collecting a sample, it was

sigrlificant when the in-cloud exposure was required to be high -and the
10

time to return to base of long duration.

expect under operational conditions. Such an increase was especially

To Los Alamos scientists the retention of radioactive material on the

surface of the aircraft arpeared to depend markedly upon the location of

the surface, its state of cleanliness, the mode of airflow over it, and

the state of aggregation of the contaminating; radioactive debris. \fuile the

;

IIE
• It
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penetration was determined by an equation similar to that used -for

the cloud, therefore, the amount of material adhering after a single cloud

to the filter devices carried by the aircraft. For short flight times in

all of the surfaces taken together were considered as a collector similar

phenomena involved in the retention of the material were somewhat complex,
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radiation exposure from in-cloud flights.

Some Observations On Technique

A terse j a11~inc1usive instruction concerning need for sampling

operations and requirements was restated in preparation for Operation

*TRill-WET. In a memorandum for the Director of Research and Development:!

Air Force Special ~..jeapons ':::enter:! Captain A. Bo Gordon:! Assistant Executive

AFOAT~lj stated:! lTIt is planned that debris from each detonation will t.e

analyzed by AFOAT-l. Analysis of debris will provide calibration data for

use in diagnostic evaluation of nuclear devices and weapons, special studies

of analytical techniques""ll He continued,?

(2) Fa1l':::out and crater samrles for surface or near
surface detonation of low yield devices (less than 00 KT).

its
212

It is anticipated that close-in sampling will be conducted
by the 4926th Test Squadron (Sampling) under the technical
supervision of a representative from either U~RL, LASL or other
~ponsoring agencies. Representative samples of oarticulate
debris from each shot wml1d be supplied to Mc~lellan Jentral
Laboratory by U:::RL, LASI" or other s~ot sponsors within
approximately 48 hours of shot time. It is expected that the
following types of samplers may be reqUired ~

(1) Close-in air filter samples by use of aircraft for
all U. S. events.

_'to

"Operation TRUMPET was in planning stages at this time.'l February 1958.
It was expected to follow Operation HARDTACK.

Gas samples will be collected by the 4926th Test Squadron
(Samplinr,) under the direction of L\SL and U~nL represen=
tatives. Sample analyses vJill be performed by laboratories
under contract to AFOAT-l. It is probable that samples will
be required from no more than ten shots.
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Control of aircraft during sampling operations required exactness

~d pilot coordination considerably above the level of otherwise competent

pilots. According to Mr. Paul 1tl~ Guthals of Los Alamos,

Pilots with the ability to succeed in sampling missions
were difficult to find. It was necessary for them to be adept
at piloting under unusual, dangerous, and difficult conditions o

Additionally, they had to possess the ability to receive radioed
instructions, make taped recordings of instrument readings, be
alert for excessive radiation and a myriad of other details
simultaneously.

I remember during the OAK event, a field grade officer,
command pilot, volunteered to get an early sample (H+45 minutes).
It was his first sampling mission. As he entered the cloud, he,
in a normal voice, reported an tlRtI reading of 30. In rapid
succession his URn reading rerorts came over the radio--each
report higher in radiation intensity and each report in a
voice of higher pitch. As his instruments passed 100 roentgens
per hour readings, his voice was pitched so high that it didn't
seem possible that a man was transmitting.

Of all the sampling pilots employed, to my lmowledge,
Captain Gale Herry ",'as the only one who was not a command pilot.
Most pilots with less experience and proven ability were simply
overwhelmed--so badly that they could not function satisfac~

torily--by the awesomeness of the cloud interior.12

ga~pler pilots and controllers found detailed requirements and methods

given in "Control and Sampling Procedures for Eager Beaver Urcraft.,,13

'lh2y found instructions for air filters used, the baf,S for collecting

gas samples, and a discussion of water samples in "Sampling Methods.,,14

These instructions were incorporated in operation planning for the squadron o

In 1953, an earlier approach to determining yield was directed toward

the collection of valuable material from the contaminated aircraft itself.

In this test, scientists sealed the decontamination rod with a plastic

compound, washed the contaminated aircraft with citric acid solutions,

213
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and barreled the resultant liquid for analysis by radio chemistry

.' 15sClentists.

During Operation IVY, a pilot recorded these sensations as he

penetrated the MIKE clouda

Lieutenant 8010nel Virgil K. MeroneYa Sampler Element
Commander~ led the first flight of four samplers 9 code name
FED flight, and "Tas first to enter the towering HIKE cloud o

The bottom of the flat part of the mushroom-shaped cloud
was estimated at 55,000 feet by the "Sniffers. 1I So, RED
flight could only enter the stem of the mushroom. The
first penetration was made at near maximum altitude of
42,000 feet. Colonel Meroney was vectored from directly
over the B-36 Control aircraft to enter a small segment
extending from the stem of the cloud at approximately H
plus one hour .forty minutes. He and his wing man turned
and flew toward the cloud for 15 minutes before making
contact with it. Apparently the cloud 1-TaS so massive
that, although the controller aircraft seemed to be quite
close to it, it was approximately 100 miles away. Upon
entering the cloud, each pilot was going to be well
occupied. First he had to fly the airplane on instruments.
Then he had three radiatjon instruments to watch9 remembering
critical information so that he could rerort it to the
scientists in the control ship and jot it down on his report
sheet. And he had a stop watch so that he could time his
stay in the radiation over one roentgen in intensity.
Immediately upon entering the cloud, RED Leader was struck by
the redness of the cloud. It cast a red glow allover the
cockr'it. HiE? rad-instruments IIhit the peg." There was no
iifay of lmo'!,.ring how much hotter it actually was than the
capacity of hi.s instruments. The hand on the integron
>-<hi.ch showed the rate at '!,.Thich radioactivity 1rJas being
accumulated, "went around like the sweep second hand
on a wat,ch ••• And I had thought it would barely move ~ II

Seeing t1everything on the peg" and the red glow like the
inside of a red hot furnace was stapgering and ~olonel

Meroney quickly .made a 900 ' turn to leave the cloud .;'- -'When-~
he came out, his stop watch showed that he had spent five
minutes in radlation over one roentgen. He reported to
ItDOG=2,1I the :::ontrol £-36, collected his wing men and then
it was time for P.2D-3 and RSD-4 to enter the cloud. RED
Leader cautionea·them not to go in too .far and they
disappeared into the cloud. Apparently from subsequent
events a RED=4, flown by Gapt. ,T. Po Robinson, spun out

SWEI-I-2-0034
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shortly after entry into the cloud& RED Leader heard heavy
breathing over the ra,dio as someone inadvert~ntly held their
mike button down. Then Capt. Robinson called, saying that
he had ttrecovered at 20,000 feet. tl Colonel Meroney instructed
RED 3 and RED-4 to ~et together and return to the B-36 and the
tanker for refueling. After acknov.rledp;ing, HED-3 and lED-4
were switched to another radio channel for rendezvous
instructions from the Control B-29, and Colonel Meroney
did not hear the remainder of their story. 16

In 1953, Dr. Alvin C. Graves, Los Alamos 3cientific Laboratory, issued

a directive which detailed sampl:ing techniques and requirements of the

laboratory over the next several years. Dr. Graves predicted correctly

that techniques and requirements would not change much even though

sampling moved in the direction of higher altitude performance and longer

flight time capabilities at altitude. He foresaw no drastic changes in the

filter equipment, power requirement, aircraft instrumentation, and support

aircraft, only a refinement and so~histication would be acquired through

experience 6 Some of these techniques as worked out by Los Alamos officials

were:

1. Sampling Description:

1.1 ( Filter Samples:"

1.1.1, Filter samples of the type presently collected
will be required. It is most probable that
the filter unit will be designed within the
shape of an acceptable store already designed
for use with an available aircraft.

1.102~ Depending upon·,the size of the external store,
th~ filter unit will contain a filter panel
with between 2 and 4 square feet of paper.
Depending upon th~ internal fuel capac~ty of
the aircraft, the filter unit mayor may not
contain fueL

215 SWEH-2-0034 I
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1.1.3 Power compr:l.Slnr 2R volts d.c. at ten amps, and 110
volt 400 cycle a.c. at 5 amps should be available
to operate relays, butterfly valves and sample radiation
monitoring equipment '\-Jhich ,.;rill be used Hith the filter
unit. Suitable 'Hiring to the nlter unit 'lrrill be
required.

1.1.4 Dependjng upon the configuration of the aircraft used
and clearances between the wing and the ground j the
filter unit may be mounted either on the wingtips or
on pylon position \lnderneath the wings. Ordinarily
it would be desirable for an aircraft to carry two
filter units.

1.2 ~ samBles ~

1.2.1 Snap-type Samples.

1.2.1.1 The polyethelene bag snap-type equipment will be
required and should have a capacity of 15 to 100
cubic feet at the sampling altitude. The auxiliary
power requirements should be negligible:J but wj.ring
will be required to carry power for the relay valves
opening and closing the bag.

1.2.1.2 This equipment should be located in a space within
the fuselage of the aircraft. An external air

.samplinf; probe lead:L"lg to the sampling apparatus
will be required.

1.2.2 Pressure-bottle~:

1.2.2.1 It is apticir-atcd that a rressure-bottle type of
p,as-sampling apparatus similar to that being
develor~d for the F-84G 1s Irill be required as
an alternative to the bag type. The physical size
and power requirements for this type of arparatus
will be similar to those for the system being
desif.1l-ed for the F-84G.

1.2.2.2 This apparatus should be installed in suitable space
within the fuselaf;e of the aircraft and will require
an external sampling probe.

2. Desired Sampling Altitudes:

The desj.red samplinf; altitude will depend upon the
yield of the detonation and the burst height but 9
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5.1.3 Sample radiation monitoring instruments including
electronic components and controls o

J
1

I
j

I
I
i

I
~

i

1
1
i
!

i
t,,
I

I

I
!

I
I

x

in general, will range between 10,000 feet MSL to the
maxilTn1m altitude attainable o It would be desirable
for the sampling aircraft to have a routinely
attainable maximum altitude of at least 60,000 feet o

It should be mentioned that, if space requirements
for gas sampling equipment are incompatible with the
configuration of a particular aircraft with excellent
altitude performance, we would like to reconsider the
space requirements o

Estimated Endurance At Desired Altitude:

The flight time required at any altitude is a function
of the radiation exposure required and the radiation
intensity in the cloud o A flight time capability of
one and one half hours, exclusive of the time required
for arrival and departure and rendezvous at the sampling
area, should suffice to fulfill any normal radiation
exposure requirements. The minimum time exclusive of
maneuver reqUirements, should be taken as twenty
minutes.

Number of Samples Desired:

A maximum of six samples will ordinarily be requjred.
If the filter units carry approximately the same area
of filter paper as the F-84G units, six samples will
correspond to twelve aircraft which should be operational
at all times 0 If a larger aircraft is used, which l::an
carry double the amount of filter paper, six aircraft
would be required o Sufficient spare aircraft to insure
this operational capability should be available o It
may occasionally be desirable to use all aircraft,
including spares, which are in operational order 0

Aircraft Instrumentation Desired:

The sampling aircraft should carry the following radiation
instrumentation:

Airborne gamma radiation dosimeter with a maximum
exposure range of 705 roentgens o

Airborne radiation rate meter with a range between
005 and 500 r/hr.

j
I
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These instruments should be located in the aircraft
in a position similar to that in the F=8hG. They vlill
have suitable response times 3 food responses to a wide
spectrum of ~amma radiation energy, and suitable pressure
and humidity characteristics. They will probably be
comprised by the instruments presently furnished for
sampling purposes.

6. Approximate Radius of Operation of the Aircraft~

6.1 The radius operation for sampling is dependent upon
the wind velocity at the samplin~ altitude 3 the time
of cloud penetration, and. the test site geometry. The
most probable radius of operation is 300 miles but
under certain circumstances may attain 14.00 miles.

7. Aircraft Reou:ired to Suprort Sampling Missions ~

7.1 For continental shots the capability of the B-50D is
adequate for a control aircraft.

7.2 For the high yield shots jn the Eniwetok Froving rrround
area the control aircraft should have a capability of
at least ten hours total flight time,9 ei~ht of lmich
must be spent at 14.5,9000 feet. The control aircraft
should hRve space for the normal crew plus at least
two spaces for control personnel. If this aircraft
has a speed capability of approximately 0.8 mach it
may be possible to rerform some of the early reconnais=
sance operations with it instead of ldth one of the
sampling aircraft.

7.3 Courier aircraft support similar to that now required
for Neyada and Eniwetok lroving Grontds shots will be
required.

,- Special Equipment ~eeded in Suprort Aircraft:

8.1 Inter-communication.'/ ;VHF cOrlL'Tluni eati ons and homing
equipment nOvl reeuired for control aircraft will be
needed in the future 0 SufficJ ent s pace should be
available for radiation monitoring instruments which
will be carried durinp, the control flight.

Fliq,hts Desired ~tween Scheduled Tests~

•
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Flieht tests for the evaluation and calibration of
special equipment may be required from time to time
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between tests.. It is estimated that ten three-hour
missions will be required during the year ..

10.

10.1

10..4

11.

other Technical Data:

The airspeed of the sampling aircraft should be
approximately 0.8 mach.. Should they become available j

it may be desirable to make special use of aircraft
with altitude, range, or endurance capability superior
to the standard sampling aircraft ..

The sampling aircraft should be provided with a filtered
pressurization system so that the aircrews may fly
pressurized and should be equipped with lead shielding
in the seats. Aircrew personnel should wear the special
shielded flight clothing which has been developed for
the present sampling missian~..

It is highly desirable, in addition, that. the aircraft
carry at least two flight personnal.. By freeing the
pilot to attend to his normal flying operations, a
second person should contribute greatly to the
effectiveness of the mission ..

There is evidence that an airduct configuration such
as that ·of the F-84G approximately doubles the radiation
intensity in the cockpit acquired during cloud pe'netrationo
In order to reduce radiation exposure received during return
to tase, an effort should be made to choose an aircraft
.for sampling which has engines and air-ducts well removed
from the crew compartments.

General.

11.1 While drone· aircraft support for sampling purposes
is not directly required, we wish to restate our
desire to take adv.antage of such type aircraft if
required for other agencies provided i~ is feasible
operationally and equipment-wise. to do soo17

A sustained, major consideration for carrying out sampling programs

involved changing organizations and responsible personnel who had no

experience with this' type of work.. In February 1956, Dr .. Harold Plank

composed a "how to do it" document for submission to the Task Group 7.. 4 ..
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It covered installation and removal of filters during sampling and

warned that "this SOP must be considered as provisional because experience

with the B-57B unit in the field does not exist. tl18 His instructions

ran as follows:

1.0 Materials, tools, vehicles, and personnel required.

1.1 Materials. Pre~cut filter paper for F-84G and B-57B
filter units, aircraft safety wire, 36 inch roll
heavy wrapping paper.

1.4 Personnel. T..1O (2) airmen, one (1) officer for direct
removal operations, plus one (1) overall supervisor.

.. ,"
; i"

; . ~ ,
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1.2. Tools.
1.2~1 Assembly tools. Side cutters, long-nosed pliers.

1.2.2 Removal tools. Long-handled side cutters, 9 foot
removal pole, long-handled tongs, long-handled wire
puller, long;-handled paper roller tool, long
handled instrument adjusting tool, long-handled
hooked carrying pole for filter paper containers,
box shielded 1-1ith 1/4 inch lead sheet for empty
filter holder scrap tie wire, rack for removal
tools, shielded V shaped !leave" for rolling
filters, shielded filter paper carrying cases (pigs).

1.3 Vehicles. Two (2) low bed, rubber~tired trailers.9 in
tandem tOrled by truck or tug, one (1) 10vl bed, rubber~

tired trailer pulled by truck or tug.

2.0 Assembly and Installation.

2.1 Assembly.
2.1.1 Pre~cut filter is laid into clean filter holders

with care taken to assure good overlap of frame
edges by filter material. ~aution: Cloth scrim
must be laid next to small mesh (~-in.) wire of
aft frame of holder; reject filters which have
badly ravelled or separate,d scrim at edges.
Holder is then closed and safety-wired as
required. Caution: Hands and working surfaces
must be surgically clean to avoid undesirable
contamination of filter materials during
preparation. Holders should be identified b.Y
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aircraft number and side with ink marking
pen on forward half of holder outer frame o
Assembled paper and holders may be stored by
carefully wrapping in clean heavy paper sealed
with tape to be dust-tight o Outside of package
should be marked to identify contents 0 The serial
number of filter holder and aircraft in which
installed should be permanently recorded for each
shot with copy to 11 0 2 Project Officer o

2.2 Installations.

rl"

. J

. .~.·w
'j

I

2.2.1 In general~ filter holders may ·be installed
the evening before shot time, but if delay
seems probable or weather is very rainy f1

holders should be installed at last convenient
moment. Caution: Moisture greatly weakens
the filter materialo Before installation of
holder j filter unit should have been thoroughly
decontaminated, rinsed with pure water, .and
dried 0 After being cleaned, it should be kept
clean by use of plastic cover or tape covering
inlet hole and exit sloto Cover should be
kept on after holder has been installed to
prevent contamination until just before take-off
when airplane is in take-off position o Caution:
Pilots should avoid taking-off in jet blast or
exhaust of preceding aircraft. Holder is inserted
with 1/4 inch mesh positioned to the aft side of
slot in unit. Care must be taken to insure that
filter material does not move down from supporting
frame edge because filter failure will result.
Holder should be inspected through exit slot for
such movement of paper. After insertion, holder
is fastened with safety wire across slot in the
case of the F-84G airplane or by closing stress
latches an the B-57B unit. Caution: Do not
pinch or cut wire on F-84G unit or it may fail
and filter holder may fallout on landing roll.
Caution: Stress latches on B-57B unit must be
carefully adjusted or they may open on take-off
or landing and holder may fallout 0 If filter
.unit is flown at high speeds with latches open
structural failure may result.

,
i
f
l
i
~

I
.1

I
i
I

3.0 Removal.
3.1 Preparation.

3.1.1 Aircraft Parking.

221 S\<1EH-2=0034
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3~1~lGl To expedite removal from parked
aircraft the aircraft should be
parked so that access to wing
tips and positioning of removal
vehicles can be done i'l7ithout
penetrating parking array; i. eo
aircraft should be parked in line
on taxi~way wing tip to wing tip,
if possible~ spaced 25 to 50 feet
apart; they should not be parked
in a three~line box array~ for
example 0

x

3 0 1 0 1 0 2 Alternative to 3.1.1.1 samples can
be removed from airplanes one at a
time ~en they are enroute to parking
area towed by tug after crew has been
removed~ This method was used for
F-8hG aircraft in CASTLE: samples
were removed near AEC compound at
entrance to old drone aircraft
parkine area.

3.1.3.2 Truck or tug with one trailer, unfilled
pies with boxes are placed to front of
and boxes for filled pigs are placed at
rear of trailer. Truck and trailer are

3.1 0 3.1 Truck or tug with two trailers in tandem,
shielded box for empty filter holders is
placed at front of first trai.ler next to
tug j removal tools and rack placed next
to box, tools restine with heads in rack;
shielded cave is placed in rear of second
trailer with filter paper pig tray toward
forward end, pl~;ood liners are placed in
cave and calibraterl T-IB or AN/PDR~39 is
installed in rack under pig tray. Tug
and trailers are positioned 25 to 50 feet
in front of airplane so that last trailer
is in front of airplane.

3.l~3 Vehicles and Tools 0

3.1.2 Personnel. All personnel concerned should wear
fatip;ue type clothing,9 including cap~ high-top
heavy field shoes and leather palmed work
gloves. Properly executed removal operations
should not result in contamination of personnel o
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positioned in front of airplane with
trailer 25 feet from second of above
trailers and trucks faced in opposite
directions"

Empty pig is marked with identification
symbols and placed in tray on "cave,,"

3.2 Operations.

3.. 2,,1 Three personnel directly engaged in removal
operations are designated by number and duties
as follows:

3 0 2 0 1,,2 Number two (2) primarily pulls holder
from filter unit and carries it to cave"

3.. 2 ..1.3 Number three (3) primarily rolls paper
and inserts it into pig"

i
~ ..
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Removing Filter Holder" Number two advances to
unit, inserts hook on removal pole into ring
on holder and pulls gently to withdraw holder"
Caution: Number two must be ready to prevent
holder from striking ground as it leaves'
filter unit" Number one stands by at initial
position to assist in recovery of holder .if
for some reason it should fall to ground from
pulling pole or to recover paper if it should
fall from holder" (Note: None of these events
are likely because of the basic design of holder

3.. 2 .. 1,,1 Number one (1) primarily cuts the
wire or unlocks stress latches to free
filter holder.,

Freeing Filter Holders., Hith vehicles positioned
near aircraft as described above and with proper
tools in hand, numbers. one and two take initial
'positions side by side between trailer and air
craft at least 25 feet from filter unit.. Number
one advances to unit, cuts wire or opens latches
and returns to tool trailer after making sure
holder will not fallout of own accord" He
place~ cutting or opening tool in rack, takes
up long-handled tongs and returns to initial
position by number two"

1
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3.2.5 Removal of Pig. Number one now measures radiation
intensity through pig, ad~usting instrument
by means of lon~-handled tool for purpose.
Readinr" time and sample identification are
recorded "nth orinnal to lL2 courier and
copy to 11.2 Fro~ect Officer •. PJter this
measurement, number one returns tool to rack.
Numbers one and two nOH take up pig carrying
pole, each on ofposite sides of trailer, lift
pig from tray on Hcave. 11 Lid of pig Hill
close and lock automatically. Pir. is carried
to box trailer and placed :into proper section
of box. ~arrying tool is returned to tool
rack•

x

and pulling tool.) l:Jhen holder is securely
on pole, number two carries it with pole at
angle about 300 above horizontal to cave
trailer and deposits it therein. ~aution:

HiR'her angle may result in personnel
contamination from debris falling from filter"
Filter should be carried do~m wind j if possible.
Number one returns long-handled tongs to tool
rack, takes up safety wire hook tool and takes
position on opposite side of cave from number two.

3.2.4 Rolling and Packaging FHter Paper. vJhile
holder is restrained by number two with
removal pole, number one pulls safety wire
from holder rim, drops wire in shielded box
on tool trailer and returns tool to rack.
Number one disengages pulling pole hook from
holder, spreads holder for U1)mber three to
insert paper rolling tool over paper, then
returns pulling pole to rack. During rolling
operations, number one and two stand well clear
of cave, aircraft, and other radiation sources.
Number three rolls paper with tool, inserts it
into pig, and withdraws to safe distance after
placing tool in rack.

. 3.2.6 Filter holder is removed and filter packaged
from other sjde of aircraft in sjmilar manner.

4.0 Duties and Information for Overall Supervisor.



difficult if testing resumed after sporadic periods" The function was

unique and existed for highly specified conditions o Of necessity, many

transferred or disbanded, the task for rebuilding a sampling unit would be

40 2..1 A single filter paper from a B-57B aircraft
may frequently, have a gamma radiation intensity
of 100 r/hr at one foote At 25 feet the back
ground radiation intensity from this source
alone will be approximately 0,,5 r/hr" Distances
from aircraft for trailer and for personnel
positions must be chosen as compromise between
high background radiation and time required for
critical operations such as carrying the filter
in filter holder from airplane to cave o The
success of removal operations as described
above represents compromises between protection
by shtelding or by distance from source and
time required to perform operations swiftly
and safelyo 'Ine basic philosophy underlying
this operation, as for other phases of sampling,
is that radiation exposures will be held to the
minimum practicable to accomplish the job..

4..Ll Overall supervisor must keep constant watch
to see that personnel do not inadvertently
remain for long times close to high inten~

sity sources of radiation such as filter
units, lTcave" with filter paper in it, box
with empty filter holders and scrap safety
wire, or filled pigs on trailer number three e
He must monitor positions of personnel relative
to .each other and their handling of removal
tools so that "hot" tools do not accidently
touch personnelo He must insure that casual
observer personnel do not get in way of
removal operations" In case of accident or
equipment failure, supervisor must determine
appropriate action to be taken" Caution:
In no case is it permissable for personnel
to use their hands (even protected by leather
palmed gloves) to restrain or maneuver "hot"
filter paper 0

x

4.2 Informationo

In general, Los Alamos sci~ntists held that. once experienced personnel were
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personnel entered the work with little or no knowledge of testing or

19
what the above entailed.
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CHAPTER X

NOTES

Interview with Paul W. Guthals, J-l1, LASLJl conducted by MSgt.
Leland B. Taylor, AFSWC Hist& Div&Jl 20.Sep& 1961&

Ibid.-

Ibid., II-lB. This section presents all the fundamental equations
in detail.

Ops • Plan, tlControl and Sampling Procedures for Eager Beaver Aircraft g "

(prep. by TG 7.4 personnel) nod'Jl see Appo
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~., ApP& I, Sampling Methods 0

Ibid. , 18-19

Memo. for Dir. of W',J), DOS/O, prep. by ':Japt. A. Bo Gordon, AFOAT-l,
21 Feb. 19,8, subj.: Operations and Training Programs for Participation
in Operation TRUMPET, see Appo

Interview with Mr. Guthals, 20 Sepo 1961.

Ltr., Gordon L. Jacks, Cmdr&1 TG-7 Jl to l.]'illiam E. Ogle, TG-7, 23
Oct. 19,5, subj.: Dosage Limitations for Aircrews Flying for Hal
Plank, see App; tlOperation UPSHOT/KNOTHOLE, Nevada Proving Grounds,?
March-June 19,3, Report to the Test Director: Aircraft Participation,?11
prep. by Col. Paul H. Fackler, 492,th TG (A), Nov& 19", 17-18, see
App. The maximum allowable exposure per person for one entire
operation was set at 3&9 roentgens by the Chief, Biological-Medical
Division, AEC .•;;Ltr&1· Harold F. Planks Asst& Gp& Leader, J-ll, to
Cmdr., 49,oth TG (N), 10 Oct& 19,6, 'n&s& A survey of correspondence
relating to operations, continental arfd overseas, reveals concern
of Air Force officials to keep individual exposure below 3&0 roentgens,
at least, for the specified times.

Ibid., ,

~., 6-7

~., 7-10

~., 10-11

Rpt., "Sampling Radioactive Clouds from the Explosion of Nuclear
Devices, tI prep. by Dr. Plank, see Appo This document was intended for
use by the British and explains sampling problems as understood by Los
Alamos scientists at that time.
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15. Ltr., Duncan Curry, Jr., LASL, to Lt. Col. James Crosby, CTG7.4,
21 Dec. 1953, subj.: Recovery of Valuable Material from Contaminated
Aircraft, see App.

16. Rpt." IIAir Task Group Participation in MIKE Shot, .!. November 1952,
o:]ration IVY,II prep. by Oapt. C. G. Gorham, Rist. Off., Nov.l9S'2,
7- , see App.

17. Ltr., Dr. Alvin O. Graves, LASL, to Gmdr. 3 A-:+,S1.JC, 9 Dec. 1953, subj.:
Sampling Needs Through Fiscal Year 1956, see App.

18. Ltr., Plank, LASL to Jmdr. 3 TG 7.4 (p), 15 Feb. 1956, n.s., see App.

19. Interview with }rr. Guthals, 20 Sep. 1961.
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CHAPTER XI

RADIATION PRECAUTIONS

With a universal fear of the unknown dangers of radiation resulting

:rom nuclear detonations, officials associated with the tests concentrated

on developing handling techniques which would not endanger the lives,

',/ell.being, or generic values of those participating. As broue;ht out in

earlier chapters, the fear of the effects of the nuclear cloud prevented

the use of manned aircraft as samplers during several tests.. Following

Jolonel Paul H. Fackler's "accidentaltl penetration of a small segment of

~ atomic cloud, radiac officials decided that such penetrations would not

necessarily result in a lingering and horrible death" Consequently, a

cloud penetration program evolved which was utilized with apparent safety"

W1thin a few short years, sufficient Imowledge had been accumulated

concerning the awesome contents of a nuclear cloud so that sampling by

manned aircraft became nearly as routine as ordinary flif,ht. Golonel

Karl H. Houghton, sunnnarized the progress in a memorandum to Deputy :Jhief

of Staff, Operations, on 21 August 1953:

ttAnother point which might be of interest to the listerners is that

historically, manned sampling has grown from a random approach at Operation

RANGER and GREEHHOOSE to one in which sample quantity-quality can be

predicted and controlled by time and length of fli~t, positioning in the

cloud, and the extent of radiation exposure allowed the pilot. The true

cost of operation is measured in terms of radiation exposure to the

pilot. Pilot exposure is the limiting factor on quantity of sample

1
obtained. h

,il

':1\1
<'

!
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The Air Force conducted several such studies in order to formulate

standard operating procedures for the 4926th pilots and maintenance

crews. Probably the most significant was that directed by Jolonel Ernest

A. Pinson and published by the Special T:;Jeapons Genter in June 1956,,
2

The report analyzed radiation dosages received while passing through the

visible cloud and those received subsequent to exit and returning to

home base. Evaluations were rendered for T-33, F-8L, B-36, and B-57 ·iI.

.'" •• 'lI-..;.
•• Q ••
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threatened on at least one occasion" They arp,ued that no serious mishaps had

continuing problem, with outright rebellion by Air Force operatjonal leaders

The enforcement of radiological safety measures, however, was a

Force officials believed the equation accurate within plus or minus 65 per

cent for nominal yield bombs. A scarcity of information on the dimensions

altitudes for times up to one hour after detonation made lithe prediction

of aircrew radiation doses in transit through such clouds questionable .11
3

of and radiation intensity in clouds from megaton devices at operational

in minutes after detonation, aircraft landjng time in mjnutes after

detonation,yield in megatons, contamination factor in reciprocal minutes ~

and aircraft speed relative to cloud in kilofeet per minute" Hm-:rever,9 Air

Colonel Pinson was able to compose an equation showing radiation dose

received by aircrews with the following known factors: penetration time

in passage through a radioactive cloud as a clean surface of equal area.

than clean. Grease spots collected more than 100 times as much contamination

aircraft" Project officers found the contamination to be higher for

fighter than for bomber aircraft, unclean aircraft collected more radiation

~'

i .
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~ ~c~d and that application of accepted radiological safety measures
',~

_.;.'lIlecessarily upped the requirements ~.ror manpower:# lessened the readiness

_: creWS and aircraft for tests and that the entire decontamination program

..r:<S more than actually required to insure safety.4

Officials of the Los Alamos Scientific Laboratory took exceptions to

~olonel William BoKiefferls proposed changes to their equally cautious

safety procedures, and resulting correspondence recorded a thorough
,{

1 disagreement and conflict between the nuclear scientists and operational
1 , 5
1 ~ople. In early March:i 1957, Harold Plank wrote:

"For workers who are occupationally exposed on a year-round basis, it

is expected that the total non-medical exposure to gannna radiation will be··

limited to five roentgens per year with a p,;eneral requirement that the

exposure up to the age of 30 years be limited to fifty roentgens and that

no more than fifty roentgens be received in each subsequent decade. It

is understood that these restrictions are motivated by concern for the

~netic effects of radiation throughout the population at large rather than

by considerations of effects on the health of the exposed individual. II
o't

He then laid down the limitations for the then planned tests, PILGRIM:i

TRUMPET, and HARDTACK 0

.'

'We would like to propose that the sampling pilots for
PILGRIM be restricted to 3.9 (plus or minus 10 per cent)
roentgens but that, whenever possible, the actual exposures
be limited to 2 0 4 roentgens 0 A prudent alternative which
would minimize the pilots required for PILGRIM, would be to
observe an actual limit of 3.9 roentgens on PILGRIM, bring
these persons to a yearly total of five roentgens during
TRUMPET, and meet the balance of the TRUMPET requirements
with new pilots o Each of these new pilots would be allowed
five roentgens" The number of new pilots needed might be

1
t
j
!

I
I
I
I
~

if
1
j
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The above average was not the first, nor the last, concerning reduction

At TEA:J?OT the average accumulated dose to maintenance
personnel was less than 1 r. The maximum individual dose
was approximately 1500 mr o If a reduced decontamination
effort doubled this average dosage, the 300 m/r or 3 0 0 r
test limit would still be met. The figures shown on the
Aircraft Decay and Decontamination Chart indicate that
aircrews would receive an incremental dose of less than
5 per cent if decontamination were not performed.

...

But somewhat later, on 21 March 1957, Colonel Kieffer, then Deputy

Since a minor portion of the maintenance is on or
near the engine -- which cannot be decontamjnated'-~ it
would appear that the effectiveness of decontamination in
reducing exposure to maintenance personnel is limited.

Studies conducted on Operation TEAPOT and REDHING,
however indicate that the benefits obtained from
decontamination are not worth the effort and material
expended. Over 95 per cent of the pilot dosaee is
accumulated while sa."Tlpling and during the return flight.
As far as total pilot exposure is concerned, the radiation
intensity in the cockpit as a result of contamination
accunru.lated on previous events is negligible. Moreover,
50 per cent or more of the cockpit intensity is contri~

buted from the contaminated engines in the F-8hG and 25
per cent or more from the engines on the B-57. Jet
engines cannot be decontaminated in the field •.

based also upon the augmentation which may be required
for HARDTACK, so that at the end of TRUMPET you would
have a fully trained complement for that sampling mission o

If we observe prudent limits of exposure during 1957, I
believe that we would be justified in requesting the
'ten roentgens permissible -- twenty roentgens emergency'
exposure ordinarily required by a series of high field
detonations at the Pacific Proving Ground o

of safety measures. On 29 July 195h, Colonel Karl H. Houv,hton, Acting

Deputy Chief of Staff for Research and Development, su~gested that the

80mmander for the Special Weapons Center, took exception to the guide
6

lines laid down by Dr. Plank:

i •
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problem of attaining cleaner surfaces on sampling aircraft be investigated"

His ideas proposed that having the surfaces of the anticipated sampling

3-57 aircraft painted or permeated .,7ith a protective substance at the

factory might be an answer to the contamination problem" So he wrote to

the Deputy Chief of Staff ~ Operations ~ 7

! • " A rough dirty surface allows a large build-up
of contamination material with a proportional increase in
the background radiation to which the pilot is subjected on
the return flight" \PTe have attempted to work this problem
in the past by use of acid brightener and hand polishing
of aircraft" A prodigious number of man hours of labor
have gone into the F-84G aircraft which this center has
utilized for sampling"

~
j

The amount of personnel exposure collected.in the
cloud was roughly proportional to the salnple collected
en the filter unit" Any exposure which the pilot absorbs
on the return flight due to aircraft background is wasted
radiation (absorbed by pilot)" Because of the large
samples currently being required by I.·os Alamos:J and the
restrictions placed upon the total dose allowed each pilot:J
it is necessary to use any and all means of economizing on
radiation absorption"

Then he suggested having the sampling B~57 aircraft treated at the factory"

But Colonel Houghton's suggestion apparently did not prove feasible:J as
.~

the decontamination of aircraft continued to be a problemo

The detailed instructions for decontaminating an aircraft revealed

to some extent the many attempts to reduce the work involved o

decontamination area o

by designated member of decontamination crew:J adjacent to aircraft

........;
......': , .· .•>'1
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(b) Flight crews made their exit according to "S0P" established by

(a) Returning aircraft (air sampling:J c.?-oud tracking:J and ground

survey) taxied by flight crew to the end runway and spotted as directed
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personal decontamjnation personnel c

(c) A rough survey of each incoming aircraft vras made to determine

extent and dep,ree of contamj.nation. Should the average contamination

level be above 20 milliroentgens the aircraft was allowed

to llcool t1 to this level if time allowed.

(d) Prior to decontamj.nation, aircraft was towed to desisnated

washing area. Subject area was selected so as to avoid secondary

contamination of other aircraft or personnel.

(e) A detailed exterior survey of aircraft was made prior to

application of any decontamination operation. Results were recorded
I

on appropriate forms or sketches and showed beta plus gamma and ~amma

readings. The same survey was made and recorded for each crew position.

(f) The first washing was made with decontamination trucks using

water and detergent ratio of 1 pound the 100 gallons of water c

(g) The monitoring procedures outlined in pararraph e a~ain repeated.

(h) The secondary washing (if required) consisted of a mixture of

one part "gunk" and three rarts kerosene fol101'red by a vrater detergent

rinse.

The techniques 1>-rere time-consuming and reC!uired great care.

S1l.'EH-2-0034
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(a) All pers onnel entering the boundaries of the aj rcraft decon-

tamination area processed first through the personnel decontamination

(i) The monitoring procedure repeated.

(j) If time permitted and, if advisahle, a final washing utilizing

water anddeter~ent mixture (1 pound the 100 gallons water) was applied.
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:enter and outfitted vuth hat 9 gloves, coveralls, and shoes o ~men

~eparting the aircraft 9 decontamination area personnel reprocessed

through the personnel decontamination center according to their

ru bli.shed SOP 0 II

(b) In monitoring, intensity readings were taken at an approximate

distance of one inch from the aircraft surface being monitored o Instru~

ment probes were fitted with one inch wire off-sets to aid in stand=

arization of readings 0 A minimum amount of time devoted to each readingo

(c) During application of the decontamination a~nt.9 precautions

were taken to avoid spreading of contaminant o

(d) The run off area was monitored and if deemed necessary outlined

and marked as a contaminated danger area o

It was anticipated that two crey-]S consisting of five men each would be

involved in this phase of the pro5ecto Equipment included decontamination

trucks, II gunk, It kerosene s detergent, and water.9 tu~ and two bars,. clothing

(hats, gloves 9 coveralls, and shoes), monitoring instruments, personnel
8

dosimeters 9 and film badges,\l and finally.9 engine repair stands o
,~:

In reply to a query from the Naval R.adiological Defense Laboratory:!

Jolonel Ernest Ao Pinson furnished the effectiveness figures for the

process 0

Normal decontamination procedures are 95=98% effective
on smooth contaminated surfaces of the aircraft o However:!
the radiati.on level in the cockpit .or next to the enr,ine
is only reduced by a factor of about 10% after the initial
high pressure hosing:! and about 50% after the first manual
scrubbing o

Manpower requirements for the scrubbing process depend
on the aircraft type,\l the degree of decontamination requireds
and the time available before the aircraft is needed by the

235
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operational organization o Normally decontamination
requires approximately sixteen manhours on. the F-84 and
twenty to twenty- two manhours on the :8=.570 This does not
include manhours for support personnel. Area decontamination
rates vary from 0009 manhours/sq ft o on the F-84 to .006
manhours/sq ft o on the B-.57o

and therefore desire that our peacetime test requirements for decontam=

a
&P.
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I wish to emphasize that although we are sending this
information, as requested,? this should not be construed to
mean that we approve the decontamination of contaminated
aircraft as a part of operational activities o The 49.5oth
Test Group (Nuclear) decontaminates their sampler aircraft
primarily for the purpose of avoiding cross contamination
during sampling operationso 9

Then on 21 March 1957, Colonel Kieffer wrote to Mr o K. F o Hertford,

economics may result from a reduction in aircraft decontamination efforts o
ll

decontaminating aircraft o He admitted,? "It is possible that as a result

Then he outlined his intentions during Operation PLUMBIDB,? which called

in establishing a reasonable attitude toward decontamination requirements

nn1ch greater than any we have encountered in our test and sampling

for a considerably reduced expenditure of manhours in monitoring and

required for personnel safety considerations o Futhermore, substantial

ination and rad-safe crew protection be not more elaborate than actually

aircraft to date o • 0 We believe it is imperative that we take the lead

knowledge of the psychological effects of radiation on humans, indicates

that aircraft decontamination is not required for reasons of personnel

safety except in unusual circumstances where radiation intensities are

which resulted in additional conferences and communications regarding

decontamination policy.10 "Our experience in nuclear tests in developing

Manager of the Albuquerque Operations Office, Atomic Energy Commission,

1..
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of the above procedures some ground crew personnel might exceed the

established test limit of 300/mr/week or 3 0 0 total.o We will keep

careful records
9

howevera and insure that no individual receives danF-erous

dosages of radiation and feel confident that Qy using these new procedures

during PLUMBBOB we will accomplish the dual purpose of sponsoring a more

realistic attitude toward exposure to radiatjon within the Air Force and

simplifying and economizing test operations ott

Immediately following receipt of the above communicationa Dr o Plank

of Los Alamos conferred with Colonel Kieffer and advised Dr o Graves, in

detail, concerning the conversationo
ll

I found that Kieffer simply could not understand
l the philosophy which regards every radiation exposure as
I injurious but accepts minimum exposures for critical joOO o
1 0 0 I find Kieffer's approach to be extremely discouraging o

! I would like to recommend that he be informed of the
following facts of life:

a. That the aircraft are assigned to support our
requirements for bomb cloud samrling and would not
otherwise be participating in test operations o

b o That there would appear to be no reason why their
use in sampling should be required to support some Air
Force objective } parttcularily when it is clear that the
two purposes are not compatible~

Co That the ARC Test Manager supports a philosophy
of minimal exposure for critical jobs within limits
established by competent scientific authorityo

.' ;"4~
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1

do That all of the precautions have been found
to be necessary for the operational management and
accurate technical control of the radiation exposures
of the people concerned o

e. That our experience indicates t~at the discard
of any of the precautions is a movement back toward our

.SANDSTONE experience in v.lhich people were in~ured9 and

237 s~,~4
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that this experience covers eight operations in which
the sampling mission was accomplished by the USAF in an
outstanding manner with no known injuries e

f.. That , specifically, routine decontamination
of sampling aircraft is required to permit the
instrumentation and sample support technicians to work
on and in the aircraft, to prevent the build-up of
long-lived activity, and increases in the relative
background acquired by the airplane on cloud penetration
from an othenrise sticky traffic film.,

Dr. Te L. Shipman, Health Division Leader for tests, added a few
12

to-the-point remarks on 29 March 1957.. II TITe have always gone on the

theory that the only good exposure is zero.. • e I could not disagree

think of no finer argument to justify the decontamination procedures

238

An early report, "Radioactivity in the 810ud Produced by an Atomic Bomb

Explosion-Operation SA..1ITDSTONE, II published on 30 June 1948, long served

is, of course, no concern of ours .. "

Force wishes to do at -their own bases and in their own tactical operations

my recommendation tn'at the philosophy expressed in this letter should be

we may be able to permit sloppy methods and still squeak by" To this

philosophy I take a strong exception,,11 Dr., Ship;nan concluded, 11 It is

firmly rejected as it applies to test operatjons in Nevada and Eniwetok,

and most particularly as it applies to samplillg planes., I',hat the Air

which have been used in the past.. This sentence, in effect, says that

more violentlYe Perhaps this means that the Air Force is so superior

any event, I feel that this was a most unfortunate statement., ., " I can

that exposure which might hurt other people do (sic) not damage them and that

rules necessary for other people not apply to Air Force personnel. In



n

1 13
~ as an aid in preventing injuries to aircraft crews 0 HOi-rever, in s pite

!i of heavy precautions throughout the tests, some participating personnel

eJCperienced' general over-exposure during ~.45TLE following BRAVO Shot o

·f i )j~
;~ >~1

~'

~olonel Karl H. Houftlton reported "The fallout was at a dangerous level

for at least 140 to 150 miles down wind. • • In addition the naval

As no record of over-exposure by sampling personnel has been found 9

mdividuals received superficial beta burns as a result of this fallout.

~sselsof the Task Force operated in a fallout of approximately 300 to

The burns were not disabling and did not involve the deep layers of the

skin. The gamma exposures ran into several roentgens in most, cases.
lIl4

I

:\
I
1

, !Approximately thirty

Were protective techniques proper for samplingit posed the question:

carrier and small boats were operating as required.

hOO roT per hour during shot day. Helicopters were handled on the aircraft
I

r
~

l
f

I
i
~

i
~
i
i
}

crews? Although the document was issued prior to the Kieffer-Pinson

versus Atomic Energy Commission controversy, Dr. Plank on 23 Octorer

1955, stated clearly that any aircraft crews working for him were faing to

00 given the antiradiation protection he believed necessary.15 The

'~

i,

controversy subsided because extensive sampling experience supported Air

~'orce findings. Nevertheless:1 the 4926th Test Squadron carried out rigid

safety precautions during all operatjonso
16

239 S\AJEH~2=0034
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9" Ltr", Col., Pinson, Ch q Biophysics Div., Rsch. Dir., to CO, USN Rad"
Def" Lab", Attn", Mr. Robert J. ~rew, 27 Feb. 1957, subjo:
Decontamination of Aircraft, see Arp.

8" SOP #SlrBS-7-7, Decontamination of Aircraft, prep" by 4950th TG (N),
in Hist. Div. files, Samp1in8.

[ ,..

40 Ltr., Col. William B" Kieffer, Dep. Omdr., ~FS1~,9 to K. F. Hertford,
Mgro, ALOO, 21 Mar" 1957, n.s.,9 see App.; rpt. ftRad..safe Experience
on Past Tests, ft (Col., Kieffer), n.d., see App"

3" "Evaluation of Some Factors Influencing Radiation Dosage from
Penetration of an Atomic Cloud by Manned Aircraft,lI 1-2"

50 Ltr., Dr. Harold F. Plank, Asst. Gpo Ldr o,9 J-ll, LASL, to jmdro.9

4950th TG (N),9 10 Oct" 1956, n.s., in Rist. Div. files, Sa~plingo

6" Ltr o, Col. Kieffer to Hertford, 21 Mar. 1957.

7" DF, Col" .Karl R. Houghton, Actg. Depo CofS for R&D, to DOS/O, AFSWC,
29 July 1954, subj,,: Special Services for Sampling Aircraft, in Dcslo
files"

CHAPTER XI

NOTES

2" AFS"i.JC TN-56-30, "Evalu.ation of Some Factors Influencing Radiation
Dosage from Penetration of an Atomic Cloud by Manned Aircraft,"
prep" by Col., Ernest A" Pinson, Capt" Paul M" Crumley, and 1st
Lt. William J" Nicholson-, t.Tr", Biophysics Div", Rsch. Dir., June
1956" The reader is referred to the following additional studies
conducted by Air Force personnel: P" M. Crumley, J" L. Dick, K. C"
Kaericher, and J. W. Nicholson, Jr., Contact Radiation Hazards
Associated with Contaminated Aircraft, Operation TEAPOT, Project
~,,~, Wash,,~D.C,,:Armed Forces Special Weapons Project, May
19 ; 'Wright H" Langham, P. M. Crumley, E. A. Pinson, E. Co Anderson
and Po S. Harris, The Radiation Hazards to Personnel \'lithin an Atomic'
Cloud, Operation UPSHOT/KNOTHOLE, Froject!!.o!, ~-743,9 loTash.2'5, D.C o:
Armed Forces Special Weapons Project, December 19~ The Navy
published a report used widely, J. D. Teresi, Radiation Hazards to
Aircrews Exposed to the Atomic :::;loud of ~ Atomic Bomb Detonation;
San Francisco, Calif.,.9 U. S. Naval Radiological Defense Laboratory,
10 December 1952g in Tech" Info" and Intel, Lib", H" Do Landahl,
Calculations of the Hazard Involved in Passage Through a Radioactive
Cloud Resulting from ~ Nominal AtomicBomb, University of Chicago,
USAF Radiation Laboratory, Quarterly Progress Renort No" 1, 19510

1. DF, Ch".9 Human Factors Div", AFSWC, to D8S/0ps" 7,,4,9 21 Aug. 1953,
subj,,: Comments on Briefing, in Hist" Div. files, Sampling"
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~. DF') Plank to Graves:. 24 Apr" 1957,? subjg~ ~ol. Kieffer's proposal
for the Decontamination of Sampling Aircraft~ see App"

.,., Ltr", T. L: Shipman,? MD, Health Div. Leader, LASL, to A. ~. Graves •
• L. "J-Div. Ldr., LASL') 29 Mar" 1957') subj,,~ Decontamination of Aircraft

at TestS') see App"

'1 Ltr., Col" Kieffer to Hertford, 21 Mar" 1957"...

.~,
-f
i

13. Rpt", "Radioactivity in the Cloud Produced by an Atomic Bomb
Explosion') Operation SANDSTONE,1l prep. by Herbert Scoville, Jr.,
Lt" Gol" J" J. cody') Jr.') USAF, and LCDR E. R. King (MC), USN~
TG 7.6 Proj .. Rpt",? 30 June 1948,? ppo 20-21" A report Which
members of the 4926th Test Squadron (Sampling) relied heavily
upon had been published in 1953 by the United States Arrrry" See.
"The Penetration of Atomic Clouds by Aircraft,?fl prep" by Maj"
Payne S" Harris,? (MC),? USA, 17 Aug. 1953') see App"

1h. 1tro') Col., Karl H" HougPton') Actgc DCS/R&D') to ::::h,,') Human Factors
Div., Diro of Rsch.') ARDC,? no d,,') subj,,: Activities Report, see App.

15. DF, Gordon L" Jacks, Jmdro, TU-7') to William F" Ogle, LASL, 23 Oct.
1955, subj.: Dosage Limitations for Aircrews FlJQng for Hal flank,

see App ..

16. Current regulations essentially bear out Dr" Plank's concern.? see~
SOP #66..61') tlSurveyand Decontamination of Aircraft,911 n"d., SOP
#66-62') flAircraft Decontamination,?ll n"d g; and SOP #66-63:. "Aircraft
and Equipment Decontamination,ll n"d", all prep. by ~apt" Robert
J. Booth,? 1211th Test Sq" (S), all in Nuclear Arrlications files,

1211th Test Sq" (S)"
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CHAPTER XII

SUITABLE SAMPLING AIRCRAFT

1tJith the advent of megaton weapons manned cloud sampling became

next to impossible in the upper portion of the c1ouds o The fundamental
1

problem 1,Jas one of limited altitude capabi1itYe Since the days of

Operation RAJIGER, cloud tracking and manned sampling was an Air Force

res pons ibi1ityo2 The first such exercise included three B-29 aircraft

which carried film and filter sampler containers and results were such

that plans moved ahead to include manned aircraft for all samp1es o3

And for the early kiloton-yield devices almost anymu1tiengined bomber

or jet aircraft fighter reached the necessary altitude and Qy using planes

with various ranges, the Air Force was able to sample a cloud thorough1yo

Early sampling aircraft were the B-29, 1:ID-50, T-33, B-25, and F-84Go

They came from Strategic Air Command and were specially fitt.ed o Later

the B-47 came into use along with the feather1'l1'eight B-36 0

4 But with the

larger devices, none of these aircraft, with the exception of the B-36,

had the capability of sampling anything but the stem of the cloud and

Los Alamos scientists did not believe that the stem yielded a true

indication of the content of the 'cloud o
5

'.,
'.l

Studies of aircraft were initiated to determjne characteristics and
6

potential for cloud sampling o But, Ma~or C~nera1 John S. Mills, Commander,

Air Force Special Weapons Center, on 23 December 1953, became impatient

with "channels" and 'l-.rrote to Brieadier General ~T 0 Stanley Holtner, Air Force

Flight Test Cent.er, "Apparently so;me misunderstanding is delaying official

transmittal of my request to YOU e Our need for an early fix on the

capabilities of the B-57 airplane is generated by Atomic Energy Commission

SWEH-2-0034
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:hat an aircraft better than the. F-84G be modified for collection of

sa:nples from within the cloud resulting from each of their nuclear test

2xplosions" By better, they mean primarily the capability of obtaining

sa:nples at hip;her altitudes than is feasible ,..ith the F-84G 0
117

From their studies, k~.y men from Air Force Special It-Jeapons Center

~ecided that the B-57 was the outstanding airplane to be used in sampling

8
Dperations and had set out to get themo But, persuading the Air Force

leaders that the need was genuine ..ras an all=a.gencies tasko Dr" Norris

E. Bradbury and Dr" Alvin Co Graves of Los Alamos Scientific Laboratory

sent strong letters listing their requirements for future tests and

mentioned the unsatisfactory samples obtained during previous tests,,9

On 6 June 1955, Dr o William Ogle, Los Alamos Scientific Laboratory,

foresaw unsatisfactory results during RED'V\TJNG following announcement that

the number of B-57 aircraft to be made available "Tas beinp, reduced"

II 0 " " reduction in number of B-57 type· aircraft for REDHlli'G sampling is

unsatisfactory to thjs headquarters /1 he messap.:edjl " 0 0 0 It is difficult

to understand why USAF is not prepared to supply at this date number and

type of aircraft considered Qy these responsible Air Force agencies as

required to satisfy our mission requirements on mjnimum basis. Reduction

Admitting that little was yet knovrn about the radioactive cloud,

particularly surprising" " "II And to insure that possible abetting

10
a~ncies knew of the reduction, he sent information copies ~o them"

Dr" Duane :=:" Sewell of the University of :Jalifornia Radiation Laboratory,

wrote to Brigadier General Ho....rell M. Estes, Jr" 9 on 17 May 1954, 11 0 0 "

j

j

j
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aircraft required immediate conference with Los Alamos

L

it needed B-57 aircraft at a later date, that they had sufficient influence

E. Mo Gavin objected, a representative replied if the task force decided

to get them. Learning that the Joint Task Force SSVEN had not requested B~57

development. At the same meeting, Joint Task Force SEVEN leaders let it be

the B-57 since the~r efforts to obtain the F-84 asa sampler or in weapons
~

aircraft•••" with no regard to the progress in aviation represented by

aircraft since this contradicted the stand taken during JVY to obtain F-84

II. • • we could not say that the F-84 was unsatisfactory as a sampling

this was considered controversial and the paper was designed to eliminate

any controversial matter since it might hold up issuance.
n12

'i.Jhen -:;olonel

•

known that they had not asked for the B-57, giving as a reason, that tI •••

Upon gaining the requested data concerning guided missiles, efforts

At one step of the procurement negotiations, a high-ranking Air Force

officer, Colonel Murray A. Bywater, posed the phlegmatic situation that

officials bent their efforts for the B-57.

possibility of obtaining guided missiles which could do a satisfactory job,

missiles as samplers was decidedly unfavorable,» although incli:lding such

units as the Matador, XQ-2 Drone, Snark, and Rascal. Thus, 1-lith no

to obtain suitable manned aircraft continued. The report on the guided

lacking here on the capabilities of guided missiles. II He then listed

requirements or objectives he hoped could be met by missiles if they were
11

developed as samplers.

sampling with guided missiles. I have found that specific information is

I have discussed with several people the problem of radiochemical



~oncerning the sampling tanks ~ich Los Alamos Scientific Laboratory

",las having designed and constructed for the B-S7 on the premise that j',

r

TIl

2

the craft would be available 0 Task Force officials also indicated that

they had not requested a B-S2 as had previously been discussed for use

13in CASTLEo Using all possible upressure channels.9 u those trying to get

~.'"

B-57 aircraft for sampling resorted to the "power of the press" at least

once and tried to attract attention in the Research ~ Development

Quarterll Review 0 In that article, the arguments for using the B-S7 were

- 14
emphatically stated o

The breakthrough in getting B-S7 aircraft was announced on 3 June

1953 at a meeting between Colonel Earl W. Kesling and Dr. Duncan 'Jurry.9

Los Alamos Scientific Laboratory, during which Colonel Kesling stated

that the Air Farce Special Weapons Center would receive the first two B-S7
IS '

aircraft allotted to Air Research and Development Gommand o ,General Earle Eo

Partridge had used his influence, apparently.9 to ~et the planes approved and

allotted and had informed Ma~or General John So Mills that it was possible

they would be available in t~me for ~ASTLEo16

Further study of the B-S7A persuaded sampling officials that that

modelts shortcomings were such that the B-S7B should be obtained instead o
I,
I

I,
t

1
I
1

Almost immediately, procurement emphasis was placed on obtaining some

Ite" in addition to the HAt! or the llB" models 0 Prime improvement in the

B-S7C was a dual control which enabled new pilot check out with a much higher

degree of safety than in earlier models which included only one controlo

Although other military aircraft were similarly equipped, the degree of

proficiency at instrument flying required of sampler pilots made .

II

1

I
I
\
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charac~eristics describe a two-place, high-speed aircraft with maximum

altitude capability (at least 60,000 feet) and ,nth the ability to carry

filter unjts with a filter capacity high enough to enable the collection

the Air Force Special Wearons ~enter on 9 December 1953 and reviewed them

in a letter to Ma50r General Lo So Stranathan, Field Command, Armed Forces

Speciall'iTeapons Project, on 2 August 19540 IIBriefly,lI he wrote, "these

Procuring ~-57D

Prior to delivery of B-57A aircraft, cloud sampling officials received
20

notice of improvements to be made in the B-57D. According to their

Weapons Center, wrote Dr. Graves, assuring him that their efforts would not

endanger getting those originally asked for o
19

XII

During the discussion, study, and maneuvering for later models,

Initial effort at obtaining B-57C aircraft was made for two of the

information, the B~57D would approach in performance the requirements

specified qy Los Alamoso
21

Dr o Graves listed specifications in a letter to

no aircraft o But Golonel Go B. Stewart, Vice Gommander, Air Force Special

nuclear scientists apparently began to worry that they might be left with

been used as trainers for sampling pilots 0 Argument was advanced that'

models to replace two B-57B aircraft and T-33 aircraft, the latter haVing

the B-57C aircraft could perform satisfactorily in dual status: For
18

training or as sampler aircraft o

Hunder-the-hood~ training additionally hazardous in the earlier models o

The extremely high rate of major accidents suffered ,nth the early B-57

were largely incurred while pilots made transition into the B_57o
l7
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of satisfactory cloud samples during an in-cloud flight time of about one

hour between H+2 and H+6 hours after burst" I stated in this letter

that we required at least six samples on the assumption that each such

aircraft would furnish one sample" ,,22

He also discussed the eight B-57B aircraft under procurement" It

~ould not operate at an altitude of 60,000 feet, and could only under

the most exceptional conditions, and then only for a few minutes, reach

54,000 feet" However, Dr" Grave 1S letter gave Air Force Special 1>leapons

~enter officials a strong argument for E-57D aircraft instead of the HBtI

models they had been waiting forj here was an airplane which promised

satisfactory performance" But getting the B-S7D aircraft approved as a

cloud sampling aircraft required as much time and as much paperwork and

persuasion as the original B-57.

Following the letter to Major General Stranathan, Harold F. Plank of

Los Alamos Scientific Laboratory Wrote his co-worker, Dr. R. W. Spence,

"Since, so far as SWC can now determine, this replacement would involve

the procurement of eight addi~~onal aircraft at additional expense to the

government over the presently planned aircraft inventory9 Los Alamos

Scientific Laboratory cannot lend its support at this time to any action

which the Special l>J'eapons Center may take to plan for the proposed

replacement,," And he added: "• •• it might be desirable for us to-decide"=-~

at this time to establish a requirement with Special Weapons Center for

two or three B-57D aircraft on a loan basis to be used if a large yield

.reapon test does take place after RED~ITNG9 such a requirement would enable

Special T>7eapons Center to explore with Ai,rcraft Allocations the poss~bility

q
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information 'submitted by your center in justification of this requirement

liThe completeness of the

=
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for three B-57D aircraft on 29 March 19550

Canterbury received a notification of the placement of an approval request

On 13 December 1954, Major Harry H. Elmendorf, after a trip to Wright

optimistic about obtaining B-57D aircraft which was reflected in his answer

to Dr" Graves on 2 February 1955" In that letter he mentioned that he had
26

a team at Air Force headquarters presenting the need"

me to indicate to you the extent of our need for the altitude capability

which is presumably represented by the B-57D aircraft"ll He then listed

the reasons for lending his aid o
25

General Canterbury was apparently quite

Air Force Special "Teapons ~enter, II" " " I believe that it is timely for

The success of the procurement team appeared secured for on 17 Febru

aryi 1955, a formal request for the B-57D aircraft was submittedo
27General

Then he encouraged Dr. Spence to take action, n" • 0 we should

2S-

January 1955, Dr" Graves wrote to Brigadier General William M" Canterbury,

"This appears to be an ideal aircraft for high altitude sampling and should

be procured if sufficient justification can be obtained," he wrote"24

Dr. Spence apparently heeded the advice of Dr" Plank, for on 27

after procurement was authorized usually amounted to 18 to 24 months"

personally explore with Al Graves the possibility of submitting the above

proposed requirements as soon as possibleotl23

recommended that procurement action be initiated immediately" Time lag

Command, listed findings concerning the performance data of the B-57D and

Air Development Center and Headquarters, Air Research and Development

of combining it with a requirement from some other Air Force activitYotl

. should aid materially in provoking a favorable decision ~ Headquarters
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':5AF on allocation of the aircraft," the Chief 9 Aircraft Allocations

28
~iV'ision, Charles W. Early, wrote.. Then the Center received additional

::1fOrmation concerning the B-57D on 9 June 1955.. The letter also informed

:~e Genter that the Glenn L.. Martin Company was making a study at the

iirection of Air Force headquarters to detemine the possibility of

, 29
:onverting the model to a cloud sampler ..

The need for personal contact, additional to official authorizations

and channels in achieving military tasks was demonstrated in a letter from

Jr. Plank to Colonel T. T. Omohundro of the Air Force Special Weapons ':;enter ..

In the letter, Dr .. Plank listed many questions regarding the status of the

?-57D, also several rumors he had heard re~arding it and stated, ttAs you

knOW, our contact with Martin no lonp;er exists so that qnestriens with l·1hich

.,'e may be able to help cannot be answered informally in connection with

30other matters 0 tI After all, thi s paperwork and coordinating and without

receiving word of approval fDr the three B-57D aircraft, Special Weapons

3enter PTrsonnel felt the need for early equipment planning.. ~ July

1955, Center enP-ineers proce~ded under the assumption that the B-57D would

00 available and drew up specifications for special modifications .. However,

final planning could not be accomplished until Air Force headquarters

approved allocation of the aircraft and forwarded expected delivery dates.

It appeared these aircraft would not take part in RED1r..TING .. 31 Then on

2 November 1955, the Glenn L. Martin Company had finalized its design

of the sampling version of the B-57D and Colonel Herschel D.. Mahon submitted

the drawings and specificat~ons to tos Alamos Scientific Laboratory to insure

249 SHEH -2 -0034-.-... ....
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that all needs would be fulfilled by the craft. He recommended to Dr.

Plank that he study the documents and be prepared to discuss the proposed

designs with the Glenn L. 1'-tartin 00mpany.3
2

In November 1955, Dr. Harold S. Allen of Los Alamos Scientific

Laboratory made it plain that his agency had no intention of standing any

of the expenses of procuring B-57D samplers, other than that which would

be completed when the 32 sampl:ing tanks were delivered. "All funds for

this project i-Jill have to come from the Air Force,'! he went on record,?

and apparently to remove himself from any controversy which might result

from the B-57D procurement efforts, indicated that any further correspon

dence from his agency "should go out over Dr. Bradburyts signature.,,33

There arose then the problem of who was to pay for hanging the tanks

onto the B-57D. Los Alamos Scientific Laboratory built the tanks at its

own expense. Dr. Plank penned his opinion on an inter~office communication

to Dr 0 Graves and stated that because the B-57D aircraft were being procured

by the Air Force solely for sampling and would have very little other

possible employment, the Air Force should pay for the installation" til
~

do not believe that we would deny ourselves the capability of the B-57D

airplane for the sake of the cost of han~ing our filter units on it,? but

it seems justified to ask USAF to pay for this because for the first time

the B-57D samrling airplane 1'11~11 represent an instrument uniquely adapted

to sampling purposes and not readily convertible to some other USAF mission."

He then indicated that Los Alamos may be losing interest in high-altitude

c

sampl:ing, by stating that !lsuch a letter should carefully avoid implying

250
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d the B-57D. On 12 December 1955, he urged Dr. Graves to take whatever

procurement wheels had started turning for General Thomas S. Power, Gommander,

, I

;1
I I

At

Dr. Plank

As wording used in a letter written by Dr. Bradbury to General

To supply General Canterbury with all possible aid in obtaining the

From such a November attitude, Dr. Plank had apparently jelled his

any rate, Dr. Bradbury threw the entire weight of the 10s Alamos Scientific

Laboratory behind the B-57D aircraft, ,rith the exception of any promise

of financial aid
ll

37 A month later, General Canterbury replied that the

it could be assumed that he had acted upon Dr. Plank's note immediately.

I."

Janterbury was almost verbatim of that used in the urgent letter to Dr. Graves,

"AFS\oJ'C Sampling Capability" which was a strong argument for the later

36models II

B-57D aircraft, Ma~or Harry H. Elmendorf provided a detailed discussion of

Air Force, rejected the two-year-old request for B-57D as sampling aircraft.

In a note to Dr. Graves, he expressed apprehension regarding their sampling

program and repeated the reasons for acquiring B-57D aircrafto
35

:Jad apparently been informally notified that Headqufl-rters, United States

a lack of interest on our part or that we no longer consider the collection

:: very hi~ altitude samples to be important (if in fact 1'Je still think

34
,~ is)."."

..,pinion concerning the need for the laboratory to get behind the procurement..

}I steps necessary to assist the Air Force Special \~Teapons Center.

I
~
~

i
J
1

i

I
1

I
1
l
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" 1

i
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i
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Air Research and Development Command, had urf!.ed him to renew efforts to get

B-57D aircraft. He also assured Dr. Bradbury that 10s Alamos Scientific
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"t

",
Laboratory would not be required to stand any of the cost of procurement

d 'f' t' 38or mo 1 lca lon o

Headquarters, Task Group 7.4, Provisional, assumed that the model

would be available for use during PILGRIM. "Completely modified B-57D

aircraft should be assigned to the organization for a minimum of four

months before departure date for the Pacific Proving Ground," and officials

listed the reasons for the four-month requirement. Colonel .J ohn S. Samuel,
Commander, apparently did not know that the plane was not yet approved for

39
use as a sampler.

Additional arguments in favor of the B-57D came with the SHEROlillE

Shot of Operation REDvDrnG. During the shot, which was made at 5,000 feet

altitude; the B-57B aircraft chalked up a near failure in obtaining samples.

"The yield of the weapon is, ~herefore" kTIo"m udth less accuracy than might

be desired,tI Dr Graves vrrote to General :::::anterbury. "As a matter of direct

observatiop, II he contirlUed, flvery satisfactory samples probably could have

been collected in a layer of bomb cloud which persisted at a 2,000 to

5,000 foot higher altitude than could be attained by the B-57B type

airplane 0 it* Lo ',;

Using every opportunity to drive home the need for the B-57D, Colonel

Thomas R. Waddleton of Headquarters, Air Research and Development Command,

wrote to the Deputy Chief of Staff, Development, Air Force headquarters,

aircraft for AFSv~ sampling is reaffirmed. Request priority action by

be met by B-57D aircraft. • • the requirements for the assir,nment of B-57D

"Their requirements still exist, and can most ec.onomically and efficiently

SHEH-2-0034

- ....b

8,000 feet.additional*The B-57D promised capabilities of as much as
altitude over that attainable by the B-57B.
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A hint of planning for insufficient numbers of B-57 was dropped on

December 1956. Colonel A. W. :Jarney, Deputy Jhief of Staff, Operations.9

:btain action on the B-57D requests late in 1956 0 tilt is also to advise

you that unless decisive action can be taken to provide a minimum of three

!3) RB-57D-2 aircraft to AFSWC by not later than 1 November 1957, the Atomic

';nit would be unable to perform the sampling required by the Atomic Energy

. . 43~omnussJ.on. Colonel Garney made an up-to-date repeat of the review to

:nerg,v Commission requi rements for HARDTACK cannot be fulfilled c 11 In his

:. Reeves, Director Test Division, Atomic Energy Commission)1 for the planned

:'or the Air Force Special Weapons 8enter, on that date appealed to Mr 0 James

,~c~ied time appeared in an indorsement to the Commander, 4950th Test Group

':::.::lear), dated 27 September 1956. Forecast 'Has for arrival of the craft

42
:.;!'ing early fall 1957."

:esting program,stating that it was the Center commander's concern that his

II
l
.~. II
: ....~ headquarters in the allocation of these aircraft."

First hint that the B-57D would be made available at a certain

s

,.

s~ary, Colonel Carney sent copies of 11 documents as well as 8 separately

discussed arguments for early approval and delivery of the B-57D o 41

~athout making any direct request for B-57D aircraft the University of

California Radiation Laboratory got into the act by defining requirements

for future cloud samplers. On 18 December 1956, that agencY)1 represented

Rear Admiral Byron H. Hanlon, Gommanderl/ Joint Task Force SEVEN, that

'iaelen Felt)l Commander, 7.1, Los. Alamos Scientific Laboratory, through

by Dr. Roger E. Batzel)l Assistant :Jhemistry Division Leader, wrote to Dr.

, 'JM

S1tJEH-2~OO34
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only the B-57D could qualify as the required sampling aircraft .. 45

Meanwhile all agencies continued their ef£orts in the work of insuring

that B-57D aircraft were approved and furnished with suitable modifications

and sampling equipment~ Dr. Plank wrote Lieutenant Colonel Richard J~

Hynes, Director of Operations for the 4950th Test Group (Nuclear) on 24

LTanuary 1957, and he sent another to Dr. Graves on 25 January 1957, and
. . 46

Dr~ Graves to K~ F. Hertford, .5 March 1957.. Admiral Hanlon assured Dr.

Felt that he fully agreed to the collusion between all agencies to insure

getting the B-57D.. "I t ve instructed my staff to assist in this procurement

in any way that the operational requirements of HJi.RDTACK will support9"
he wrote ..47

Slightly more than four years after lending his first written support

to the B-57 procurement campaignj Dr. Graves repeated the requirements to

Brigadier General Canterbury ~ He further enlarged the requirements to

include ten B-47B and four B-57B aircraft ~ He also sent notice of his

intentions to use his influence with the Division of Military Applications

h8
to obtain that agency's assistance in ~etting the rlanes~ .

Once fairly sure that their joint needs would be met on time by

delivery of the B-57D, that confidence was ~arred solidly as shown by a

note of 26 February 1957. 0olone1 ·Jarney exhibited extreme concern

resulting from the receipt of information that the B-57D would not be

available prior to 1960, or not in. time for use during HARDTACK. 49 A

tlpiggyback" sampling installation on a B-57D o"med by Strategic Air Command

254
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cations. It was learned at the Glenn L. Martin plant, that the need for

Materiel Command officials were willing to hasten procurement and modifi~

several concessions and agreements obtained 0 The quartet learned that Air

,

:~
-j

It is, therefore, recommended

XII

u--,

.A.ir ~ompanyls factory, Colonel Hunter, Major Ha1colm S. Bounds,? Ma~or

:::harles S. Oldfield and First Lieutenant. Robert t" Kelley reported on

and Development Command seeking information concerning capabilities,

availability, and other data on_the U-20
51

Not until March 1957 did any hope arrive. Returning from a .hurried

On the following day, 8010nel Carney· dispatched a message to Air Research

trip to Headquarters, Air Materiel Command, and to the Glenn L o Martin

pilot which eliminated the need for removing Strategic Air Command

that you plan to again use the F-84G, B-57B, but at the same time consider

that otherB-57 aircraft might become available in time ·to be used.
tl

50

equipment so that the ttturn-around-time" of a B-57 borro1-Jed from the

a two-place version had been eliminated because of perfection of the auto

extremely doubtful until at least 1960'0 •

ous1y, for on the same date Colonel 1>Jilliam A. Hunter wrote to the Commander,?

49S0th Test Group, !'Assignment of additional B-57B/C or RB-57D aircraft was

:or action apparently struck another high Air Force official, simultane-

The wave of discouragement mich caused ~olonel Garney to make his appeal

doubt as to its utility or availability because of the secrecy which

surrounded the development of the ultra-high altitude, long-range aircraft o

The U-2 aircraft was suggested as a possibility, but the note expressed

~as considered and a board convened to investi~ate that angle......,

,.
>
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~
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Because the first six RB-57D aircraft to come off of the production

The victory was short lived, for when HARDTACK tests requiring 60,000

on the sidelines watching a tiline" outfit accomplish the mission o

nuclear cloud sampling, found itself, as military units often do, standing

B-57D aircraft by Glenn L" Martin Company would proceed as originally

planned.53

years' of negotiations, the unit responsible for, and highly competent at

of the four years of personal and paper persuasion" Information received

Strategic Air Command, was called upon to accomplish sampling o After

foot sampling came off, the 408oth Strategic Reconnaissance 1~ing (Light),

other findings were favorable to the hopes of having them in time for

According to Captain Cale Herry in June 1961, the 4926th Test Squadron

54
(Sampling) never received a B-57D aircraft.

employment during H-4..RDTACK" Meanwhile, the requirements had been upped

to a total of 16 B-57 airplanes, six of which were to be RB_57D c
52 A

shorl and cryptic message of 19 August 1957, apparently signaled the end

logical to get those first six planes for modification to samplers" All

line were not to include in-fli[;ht refueling equipment, it ,.vas deemed

from Commander of Joint Task Force SEVEN indicated that modification of

Strategic Air Command "would be a matter of hours,,"
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6.

Ltr., Brig. Gen. William M. Canterbury, Cmdr., AFSWC, to Brig.
Gen. Daniel E. Hooks, AFOAT-l, n. d. (1955), subjo: B-57D Aircraft
for Sampling, see App.

Rpt., tlInterim Report on the Sampling of Atomic Clouds with Manned
Aircraft," prepo by personnel of AFSlvC, (Summer of 1951), see Appo

Memo. to Gol. W. B. Reed, AFOAT.;.l, prep. by J. J • Cody, Jr., Ch o,
Spec. Projs 0 Br., AFOAT-l, 12 Feb. 1951, subj.: Preliminary Report
on AFOAT-l Participation in Operation RANGERj interview with Col.
Paul H. Fackler, AFOAT-1, conducted by 1<Jarren E. Greene, AFSWC
Historian, 24 July 1957, see App.

Interview with Dr. Harold F. Plank, J-ll Leader)J LASL, conducted by
Greene, 28 Augo 1957; memo. for General Ganterbury, prep. by Col. Karl
H. Houghton, Human Factors, Rsch o Dir., AFS~m, 6 Jan. 1956, subjo:
Cloud Sampling, see App.,passimo

Ibid.-
For an extensive compilation of studies regarding decontamination
of test aircraft for cloud sampling see AFSWC Rist. Div. files,
Sampling. Included are rer~rts prepared by the 4926th Test Sq. (S),
LASL, DCHL, 4950th TG (N), and Desio, AFSWC.

!.,
,;

il
:1.,

,.

'7. Ltr o, Maj. Gen. John So Mills, Cmdr., AFSWC, to Brig. Gen. J.
Stanley Holtner, Cmdr., AFFTC, 23 Dec. 1953, sub~.: B-57 Aircraft
for Sampling, see App.

8. All interested organizations favored the B-57 as the most promlslng
sampler aircraft, see reports and studies in Hist. Div. filesJl
Sampling.

9. Ltr., Maj. Gen. Mills, to CG, ARDC, 27 Feb. 1953, subj. ~ Request for
~ssignment of Aircraft to Air Force Special -~eapons Jenter for
Overseas Tests, and 1st Ind., ~ol. John w. ~arpenter III, CofS,
ARm, 29 Mar. 1953, see App.

10. 'TI.JX, JO 103,CTG 7 0 1, LASL, to CJTF Admin., Wash. 9 D. C., 6 June
1955, see App.

11. Ltr., Duane C. Sewell, UCRL, to Brig. C~n. Howell M. Estes, Jr.,
Cmdr., TG 7.4, 17 May 1954, subj.: Sampling with Guided Missiles,
see ApPa

12. Ltr., Brig. Gen. Estes to Sewell, 9 June 1954, sub~.: Sampling with
Guided Missiles; ltr., Col. E. M. Gavin, Dep. Jmdr., for O/S Tests,
AFSWC, 26 Feb. 1953, subj.: Staff Visit Re~ort to Headquarters Joint
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Task Force SEVEN .and Glenn 1. Martin Company, see Appo

13. Ibid.
-, 27.

14. liThe B-57B as a Sampler Aircraft,n ~ Quarterly Review, 30 June
1955, 84-85, see App.

15. Memo. to Staff, prep. qy Duncan Gurry, Jr., LASL, 3 June 1953,
subj.: Meeting with Col. Kesling, Dep. Cmdr., TG 7.4, memo. to
TG-7, prep. by W. E. Ogle, LASL, 14 July 1953, subj.: High
Altitude Sampling Aircraft, see App.

29

16. TWX TUS580, Off. of the Test Dir.,? Nev. Test Site, to LAS1, 3 May
1955, see App.

17. For a more complete discussion of shortcomings, problems encountered
and operational difficulties in using B-57A aircraft, see compilation
of studies in AFSWC Rist. Div. files, Sampling"

3

18. Copies of correspondence for the purpose of obtaining ~57C or B-57D
aircraft to replace B-57A models are found in AFSWC Hist. Div. files,
Sampling.

19. Ltr., Col. ~. B. Stewart, Vice ~mdr., AFSWC, to Dr. A. Go Graves,
·J-Div. Leader, LASL, 3 Mar. 1955, nos., see App.

20. Ltr., Brig. Gen. Canterbury to Brig. Gen. Hooks, n.d.; n. sub;;.

21. Ltr., Brig. C'£n. Estes to Brig. Gen. Canterbury, 27 Oct. 1954, no
subj., see App.

22. Ltr., Dr. Graves t.o ~fa~. (',en. L. S. Stranathan, GG, FC/AFSHP, 2 Aug.
1954, subj.: Requirements for Aircraft Samrbnf.', Equipment, see App.

~

23. Ltr., Dr. Flank to Dr. R. T'J. Sr::ence, l.63L, 30 Nov. 195L, sub~.:

Possible Requirement of B-57D Airplanes for Srecial High Altitude
Sampling on Operations after RED~ITNG, see AfP.

24. DF, Maj. Harry H. Elmendorf, Pro;;. Off., Ops. Plans Br., AFS1~1C,
to Ch., Test Ops. Div., 13 Dec. 1954, sub;;.: Trip Report to ~ADC
and Hq., ARDC,9 see App.

25. Ltr., Dr. Graves to Brig. Gen. -:Janterbury, 27 <Tan. 1955, subj.:
B-57D Aircraft, see App.

26. Ltr., Bri~. Gen. Canterbury to Dr. Graves, 2 Feb. 1?55, subj.:
B-57D Aircraft, see Arp.
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Ltr., Harry H. Allen, Dept. Head, LASL, to Dir1s Off., Dept. of Sup ..
and Property, 18 Nov. 1955, subj.: RB-57D Sampling Version, see App.

Ltr., Dr. Plank to Dr. Graves, 12 Dec. 1955, subj.: Very High
Altitude Sampler, see App.

34.

33.

3D. Ltr., Dr. Flank to Cmdr., AFSWC, Attn .. : Col. Omohundro, 21 June 1955,
subj .. : B-5?D Aircraft, see App.

31. Frog. Plan 4-55, "Equipping RB-57D Aircraft for Sampling," prep. by
Col. Charles E.. Stewart, Dep. Cmdr., AFSWC, 18 July 1955, see App.

32. Ltr., Col .. Mahon to LASL, Attn .. : Dr .. Plank, 2 Nov. 1955, sub;i .. :
Proposal for Air Sampling Version of RB-57D(C).

28. Ltr .. , Charles W. Earley, Ch. JI Acft. Allocations Div., AMC, to
Cmdr., AFSWC, 29 Mar. 1955, subj.: Request for B-57D Aircraft, see App.

29. Ltr., Maj. Richard P.. Gingland, Asst. Ch., B-57 itOPO, to Gmdr.,
AFSWC, Attn.: SWOPT, Col. T. T. Omohundro, 9 June 1955, subjo:
RB-5?D Aircraft Cloud Sampling Capabilities, see App.

27. Ltr., Col. Herschel D. Mahon, nes/o, AFSWCJI to :~mdr.. , ARDC, 17 Feb.
1955, subj.: Request £or Sampling Aircraft, see App.

".

35. Ltr., Dr. Plank to Dr .. Graves, 12 Dec. 1955, subj.: Very High
Altitude Sampler, see App.

36. Memo. for Maj .. Gen. Canterbury, prep. by H. H.. Elmendorf, Proj. Off'.,
Ops. Plans Er., AFS1'JC, 13 Jan. 1956, subj.: AFS'V-JC Sampling Capability,
see App.

37. Ltr., Dr. Norris E. Br'adbury, Dir., LASL, to Bri~. Gen .. Canterbury,
23 Dec. 1955, n.s., see App.

38. Ltr., Brig .. Gen. Canterbury to Dr. Bradbury, 23 Feb. 1956, n.s .. , see App.

39. Ltr., Col. John S. Samuel, Jmdr., TG 7.4 (p), to Cmdr .. , AFS'~, Attn.:
DeS/O, Col. Mahon, 20 Apr. 1956, subj .. : Requirement for Sampler
Aircraft, see App.

40.. Ltr., Dr. Graves to Brig. Gen. Canterbury, 2 July 1956, n .. s .. , see App.

3rd Ind. (Ltr., SWOTR, AFSWC, to Cmdr .. , ARDC~ 27 Apr. 1956, subj .. :
(0) Schedule Justification for B-57D Sampler), Lt. Col. Thomas R.
Waddleton, Asst .. Ch., Test Ops. Div., ARDC, to Dep. CofS, Dev.,
USAF, 14 Aug. 1956, see App.

i
i
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42 0 1st Indo (ltro, RDTAB, ARDC, to Cmdr. j AFSWC, 20 Sepo 1956, subjo:
RB~57D Aircraft for AFSi~), ~010 Hunter to Cmdr., 4950th TG (N),
27 Sepo 1956, see App.

430 Ltr., Col. A. Wo Carney, DCS/O, AFSTNC, to James E. Reeves, Dir.
Test Div., ALOO, 14 Dec. 1956, subj.: Cloud Sampling Requirements.

44. Ltr., Col. Carney to Cmdr., AFnC,15 Nov. 1956, subj.: Review of
Action Taken to Obtain RB-57D Sampling Aircraft, see App.

54. Interview with Capt. Cale Herry, Pilot, 4926th Test Sq., (3), 14
June 1961, conducted by MSgt. Leland B. Taylor, Rist. Div., AFSWC o

45. Ltr., Dr. Roger E. Batzel, Asst. Chern. Div. Leader j UCRL, to RAdm.
Byron H. Hanlon, Cmdr., JTF SEVEN, 18 Dec. 1956, subj.: Sampling
Requirements for Operation HARDTACK, see App.
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TI'~, S~~TR-2-8-M, Cmdr., AFSWC, to ~mdr., fu~DC, 8 Feb. 1957.

ttr o , Dr. Graves to Brig. Gen. Canterbury, 30 Jan. 1957, n.s., see
App.

ttr., Col. Hunter, to ~mdr., 4950th TG (N), 26 Feb. 1957, subj.:
Future Sampling Operatjons, see App.

For further correspondence concerning future cloud sampling requirements
see AFSWC Hist. Div" files, Sampling, letters of Drs o Plank and GraVBs. J

Ltr., RAdm. B. H. Hanlon, Cmdr., JTF=7, to Dr. Gaelen L. Felt, Cmdr.,
TG 7.1, 28 Jan. 1957, n.s o

DF~ Col. Jarney to Carrier Div., Bomb. Br., Dev. Dir., 26 Feb. 1957,
subj,,: Sampling Equipment, see Appo

Trip Rpt o, prep. by ':::01. Hunter, AFSWC, et a1.,21 Mar. 1957, subj.:
Possible Modification of Ten Aircraft to a Sampler ~onfiguration

Prior to 1 January 1958, see App. -

53. TWX, sv.7G-8-5-E, LASL to 1:hlliam Ogle, Test Gpo, Mercury, Nev.,
19 Aug. 1957, see App.

46.
,',

47.

48.

490

50.

51.
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CHAPTER XIII

THE 4926TH T~T SQUADRON (S~'ff'LING)

Early proposais for a permanent atomic cloud sampling unit came

al~ost as soon as sa~p1ing by manned aircraft proved feasible. Following

the first penetrations of an atoinic cloud., Colonel tToseph J. Cody, AFOAT-l,

~eDorted to his orr-anization that manned samp1inp, aircraft could be used
. . .

1
1

.[

I

I
t

1
1

I
1
..

.>L

'l-Jere limited and the Korean war absorbed Ai r Force considerations."

The 4926th Test Squadron (Samp1inp,) was brou:-ht into bein~ 1arv.e1y

coordinated the plan with favorable response, however, funds and manpower

throurh the vision of ';olone1 Fackler. On 1 Au~st '1951, he transferred

to Kirtland, and became an air controller for Operation EUSTER/JANGLE in

~eeps, B-29 samr1in~ aircraft, cloud trackers, survey aircraft, and other

support aircraft to be combined into a permanent outfit. Colonel Fackler

mid-1951, and it called for c-82 transport aircraft, helicopters, radio

for future nuclear tests and suggeste.d that II. • c a test unit be formed

1
to do this type of. oreration.lt Colonel Fackler returninE; to hi.s duties

1.!ith Air 1seather Service, drevJ up a proposal for such an oro;anization in
s)

October 1951. Durinp, the peries, he outlined a plan for a permanent

nnit to G-enera1 t:oOO S. Mills, then commandinp- the Special ':!eapons Command.

FollolrJinp; Operation mSTER/,T]~1ITGLE, Genera1·Hills considered the

rroposed test unit further but thourht the plan too elaborate for the

;\.jr "'orce at that time. HOFever, he asked for a detailed or~anizationa1

plan incorp0rating the corrrnand l s cloud samr1inp: resf'onsibilities. :::olonel

"-"Had Colonel Faclder IS planned orn:anization been established, it would
have performed the duties which 'Here assir:ned to t'-1e newly established
11950th 'rest Gronp (Nuclear), some five years later •.
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BEST DAMN CREWS IN THE WORLD

4926'" TEST SOUt\ORON (SAMPLING)

OPER.l\TIONS

Lieutenants ~ohn Brandt and John Alder Sampler
pilots, squadron operations office, Ma;ch 1957
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Fackler started With a basic jet fighter squadron organization. He

retained the operational personnel and the aircraft portions of the

standard squadron, then added ~ rad-safe, later called the nuclear

applications section.

The Air Force Sy:ecial 'YJeapons Center approved the plan for a sampling

squadron and, late in 1952, a number of meetings were held to work out a

*2
formal proposal for the Air Research and Development Command. A special

staff, meeting at the Center, completed a study by 12 December 1952,3

and on 15 TIecember staff officials determined to i.nclude supporting

documents for additional emphasiso They drew up a proposed table of

distribution, a tentative time-phasing, and a study of future aircraft

requirements 0 ~ Colonel Daniel E. Hooks, Chief of Staff, forwarded the
. 5

proposal to the Air Research and Development Command on 21 January 1953.

The proposal opened with a statement by Dr. Alvin C. Graves, Test

Director of the Los Alamos Scientific Laboratory, to the effect that cloud

samples were the primary method of determining yield and efficiency of a

nuclear blast and were extremely important. The Srecial '''eapons Center

assumed that at least two atomic test series would be fired each year;

either two continental tests, or a continental test and overseas test.

For Operation roSTER/JANGLE and 'IUMBLER/SNAFF'ER, the sampling pilots had

been active for approximately four months. Thjs indicated that pilots of

*On 1 April 1952, about the time Colonel Fackler was working up his plan
for General Mills, the Special Weapons 30mmand was abolished and became
the Air Force Special ;·,jeapons Center under the Air Research and
Development Commando
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a permanent sampling squadron would be actively engaged about eight months

of the year when two continental test series were fired, and probably mo~

than eight months when one of the two series was overseas c

There ""Jere two methods of obtaining sampler pilots, the report cited.

For overseas tests, pilots and equipment were lent by some operational

organization and subsequently trained in cloud sampling techniques a Until

experienced, the pilots usually returned with poor samples c Training new

pilots for each overseas test series was necessary since pilots seldom

~ -

participated in more than one operation c For continental tests)j the 4925th

Test Group (Atomic) conducted current sampling. Pilots served on temporary

basis)j were trained, carried out the mission, then released to their parent

organization. Both methods were wasteful, because the pilot training

program had to be repeated each time.

The Center proposed:

'. a • a permanent capability to be developed within the
Special Weapons Center for cloud sampling activities.
This capability should be assigned to the 4925th Test
Group (Atomic) along with permanently assigned aircraft 9
pilots and supporting personnel and equipment to permit
the unit to fu~ction on a permanent operating basis.

,.~~

nuclear shots in Nevada with approximately one month1s preparation. A

.:~
.'

SWEH-2-0034
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permanent sampling unit would retain personnel with technical skills

support sma11)j one shot tests. Drc Graves had indicated the Los Alamos

units within the Rroupc Another advantafe would be the added ability to

Scientific Laboratory would like to be ablec to schedule and fire single

The report indicated that placing the unit in the 4925th would give it

flexibility, because pilots could be exchanged between samrling and other
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needed, which would improve the samples collected and make introduction of

new equipment easier" Under the dosage and sample size criteria then in

",!

effect, the c:.enter reported that II" ",.
pilots can participate in four or

five shots per operation at a rate approximately two a year for an indefinite

period." Such a sampling unit required about nine F-84~type aircraft

especially modified, the Center believed, with additional aircraft in
6

"flying storage" to meet overseas samplin~ reouirements 0"

Colonel Hooks requested that a sampling test squadron be authorized,

having a strength of 24 officers and 121 airmen" Most of the personnel

spaces could be supplied from authorizations for Operation IVY's Task Group
7

132.4. The F-84G aircraft were already assip.;ned to the Senter o

Although the proposal for a permanent sampling squadron was an Air

Force product, Colonel Karl H. HouRhton, Colonel Fackler, and Dr" Plank put
8

their heads together to get support from the Atomic 3nergy Co~nmissiono

On 9 February 1953, Chairman Gordon Dean of the Atomi<? Enerpy Sormnission wrote

Robert leBaron, head of the Military Liaison Sommjttee~ concerning the

proposalo Because of the increased complexity of sampling and the impor~

tance of samples in testing, he Ito " • strongly recommended that a permanent

cloud sampling unit be established" II Such a unit would make available at

all times experienced cloud sampling personnel to be used on tests conduc~

ted on short notice" It '\-rould reduce the haz,ard inherent in using

inexperienced pilots, save the cost of modifying new ajrcraft for each

!
j

II

1~··1I.. !

1
;t

1
;

operation, and relieve the impact of unscheduled demands for sampler pilots

and aircraft during over-all Air Force planning"
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was to be continued, he wrote, with at least two test series each yearo

Pretest planning and practice and post=test development work would keep

the unit occupied on a continuous, full-time basis0
9

Air Force headquarters approved the samplinrr unit and, on 27 February

1953, the Air Research and Development Command issued General Order Number

25, establishing the 4926th Test Squadron (Sampling) and assigning it to
. 10

the 4925th Test Group (Atomic) 0 The squadron Has to be orp:anized on 1

April19530
11

The order called for 24 officers and 121 airmen o
12

On 1 April 1953, Major Hebert Wo McQuown 3 Assistant Chief of the

Materiel Division, 4925th Test Group (Atomic), took on the added duty of

squadron comrnandero During April, May, and June 1953, while the Center

engaged in support of Operation UPSHOT/KN01HOLE, the growth of the 4926th

was slowo Ma~or McQuown vlOrked to secure men for the squadron's staff

and in preparing a training program to be conducted following the test o

The major planned to organjze and man the squadron between .June and

September 19533 while the sampler aircraft were undergoing ~Qring modifi-

cations 0 Then, from 08tober 1953 to about January 19549 the new squadron
13

would undergo an intensive training pro~amo

~ the middle of May 1953, there were nine officers with Major

McQuown commandingo Captain Claiborne F" Bickham was the Aircraft

Maintenance Officero In the Operationa Branch 3 Pilot Training Program,

were Captain Malcolm S. Bounds 3 Captain Quentin Co Ellingson, Captain Saul

Faktorow3 Captain Francis Bo Meinke, First Lieutenant Lewis W. Bruce 9

First Lieutenant Sam D. McGehee, and First Lieutenant John M. Rowan 0

Of
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nuclear applications section with a primary function to instrument and

sections of the mission squadron, which at the time of Operation CASTLE

area 0 The organizational structure reflected the unique mission of the

had two different types of mission aircraft, the 4926th maintained a

The unit came into being only in preparation for and durinr, a test series

Squadron provided organizatIonal framework for the Test Aircraft Unito

Ground in 1954, and for all subsequent test operations, the 4926th Test

4926th Test Squadrono In addition to executing the normal functional

~~ Aircraft Unit (TAU)

Claiborne F
o

Bickham served as aircraft maintenance officer o So that in
15

the middle of June 1953, the squadron had 17 officers assigned o

Mitchell was munitions officer of the nuclear applications sectiono Captain

to provide co~mand operational control over all elements in th~ operations

Beginning with Operation CASTLE, conducted in the Eniwetok Proving

.3-.

missions 0 Ma~or James T. Corn became operations officer, Major Finis

World War II, having destroyed 12 Japanese aircraft and flown 135 combat

Lieutenant Colonel Watkins was a leading ace of the Pacific theater during

permanent looko Ma~or McQuown returned to his duties with the 4925th

Test Group (Atomic)o Lieutenant Colonel Ja~es A. Watkins, chief of ,Flight

OJ:€rations Branch of the 4925th, became the first permanent commander o

Of these nine charter members, five (Major McQuown, Captains Faktorow,

Ellings on, Meinke, and Lieutenant Bruce) had experience flying through

radioactive clouds and had flown missions during Operation UPSHOT/KNOTHOLEo
14

As Operation upSHar/KNOTHOLE came to an end; the 4926th took on a
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prepare aircraft for nuclear cloud samplingo This section also removed

the cloud samples from the aircraft and prepared them for shipment to

appropriate laboratories for analyses c In addition, the Nuclear Applica_

tions Section operated aircraft decontamination and personal dosimetry

facilities 0 The squadron operated independently on temporary duty for

extended periods of time, to provide the personnel to fill out the Test

~
¥
F

l
~:-,,.,-

-:1

n
~r
~~~!
~~{

~II~.~~.'.-~-.'.. 'l!
~~;-

;'i' ;

1.

Aircraft Unit!l and. furnish limited support to the austerely manned elements

participating in nuclear test operat~onso These extended periods of

temporary duty made it imperative that the squadron operated independently

of any consolidated base function, particularly that of maintenance o

Under the command of Colonel Ao Ousley during Operation REDWllIG, the

Ln6th Test Squadron (Sampling) was fully operational and vlOrked closely

with eight separate operation_~l elements 0 The Sampling Decontamination

Element conducted nuclear cloud sampling operations with ten F-84G and six

B-57B aircraft o These aircraft met the sampling requirements of nuclear

clouds Which consisted of five samples per detonation ranging in altitudes

up to 55,000 feet o They procured samples through use of exposed filter

papers during flight'; through the nuclear clouds or in r,as bottles filled

under similar conditions o Its members removed bottles or filter papers

through specific techniques and stored and shipped these samples to the

Atomic Energy Commission in the States e It also functioned as an adminis-

trative gr~lP headquarters for the Test Aircraft Unite

The Indirect Bomb Dama~ Assessment Element, a detachment of the 301st

Bombardment Wing, Strategic Air 0ommand, Earksdale Air Force Base, Louisiana9

268
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~ad cameras to photograph bomb burst and fireball, with instruments to

determine yield, and with equipment ,to determine precise aircraft speed

i
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t
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The Wright Air Development Center Weapons Effect Element used seven

The Early Penetration Element utilized pilots and B-57B aircraft from

aircraft; the other was a side loads effect aircraft c

aircraft in pursuing its mission: a B-47E, an RB-52B, a B-66B 3 a B-57B,

an F-lOlA, and two F-84F c One of the two F-84F aircraft was a capabilities

nuclear weapons c To accomplish this mission, 3 B-47 aircraft, 3 combat

crews, and 36 support personnel participated in RZDWING o Each aircraft

in accomplishing the data phase of indirect bomb damage assessment of

~; evaluated current operational procedures, techniques, and equipment used

1
,;~.,:

j

the 345th Bombardment Group and the Lo5th Bombardment Group, Langley Air

Force Base, Virginia, and from the 46lst Bombardment Group, Blytheville

Air Force Base, Arkansas o These f.Toups belonged to the Tactical Air

commanct Their mission l.ras the securing of information by early penetration

of nuclear clouds at high altitudes o
I,~;

The Navy Effects Element used an A3C and a P2V aircraft furnished by

the Naval Air Sr~cial Weapons Facility, Kirtland Ajr Force Base, and

basically concerned itself with the determination of response of aircraft

structures to thermonuclear explosionso

The Ionospheric Element, a-detachment from the Air Force ~ambridge

Research Center
3

consisted of 21 personnel and a spe0ially instrumented

JC-97 aircraft
o

The plane had the only airborne ionospheric recorder in

269 SvJEH-2-0034
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existence at that timeo The unit was designed to probe and determine

limits, characters and magnitude of ionospheric changes resulting from

h

:.'\
J

nuclear detonations o

The Drop and Canister Element, provided by the 4928th Test Squadron

of the 4925th Test Group (Atomic), consisted of two B-52 and one B-36

aircraft for dropso The B-52 aircraft, for example, were concerned idth

dropping the CHEROKEE devices one B-52 maintained for use as a back-up

aircraft 0 The B-36s after dropping the canisters during the CHEROKEE test,

was used to drop the OSAGE weapon o

The eighth group of the Test Aircraft Unit was the AFOAT-I Elements

manned, trained, and equipped Qy the Office of the Assistant for Atomic

Energy, utilizing aircraft of the Sampling and Decontamination Element o

In generals the activities of the 4926th were recorded within the

histories of each of the major nuclear tests included in" this work o Howevera

the daily activities of the squadron, its minor accomplishments s person~

alities, and problems revealed a story which was all too often missing

from Air Force organizati ons 0 The story of the 4926th was one of cohesiona

cooperations enthusi~sm, and leadership, of pride of accomplishment 9

of all members working together with a common ~oalo Proving that the age~

old principles of leadership still work were the records which contained

tina AWOLS 9 11 liN 0 Courts Martial,11 "No Article 15s 9 11 or other incidents

the squadron for the simple reason that immediately any member absorbed

associated with the records of all too many Air Force units o Such con~

tinuity of command responsibility was much more difficult to achieve with

SHEH-2-0034
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~is limit of radiation, or expended his quota of temporary duty,9 he

16
trat1sferrede

The difficulties of maintaining a sufficient force of sampling pilots,9

radiac technicians, aircraft maintenance specialists, and others associated

l<'ith sampling were well exemplified during Operation HARDTACK. Staffed with

shots extending over a much lon~er period e

recorded the Final Report. tI. e e There are many personnel in the

or more if the first three months of the operation can be used as a guide:J"

be a certain amount of radiation from fallout. This can easily amount to lr

1
t
·1
I
'l
,I
~

J
i

,I

I::,
There may also

"As a result, all samplinr, element personnel stand to accrue additional

aircraft and sample collection equipment (for ground crews)e

a force planned to be adequate for 24 shots, to take place within a 90-day

period, the 4926th Test Squadron (Sampling) found itself saddled with 34

radiation dosage o The sources of this dosage will be the extra sampling

missions flown (for' the aircrews) and the extra handling of radioactive

sampling element that are rapidly aprroaching their MPE (Maximum Permissable

Exposure) and will almost certainly exceed it during the remainder of the

operation unless specific measures are taken. In all of the cases where

the MPE has been exceeded, the cause can he attributed to one of several

unforseen factors e These factors are: many events only one day apart,

a moderate increase in the particulate sampling reqd.rements, a very large

increase in the gaseous samplin~ requirements, a shortaEe of sampling

equipment, especially gaseous samplin~, and a s~ortage of personnel

to handle the sampling eqUipment."l?
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what action had been taken to prevent overdosav,e, a list of recommendations

for action to be taken by higher echelons c From the large number of

documents, staff studies, and plans concerned with future tests, all of

The squadron l..;ras often called Ita TDY outfit c II Early realiZing that the

sampling unit, it was evident that attempts to disband the 4926th cropped

The report then provided a detailed discussion of the problems,

up fairly regularlYe Almost immediately after the unjt was fully manned
. 318such a document appeared but was never.used

e

In addition to their primary duties, squadron personnel had the

which referred to the need for an economy accruing from a permanent

major portion of their operations would be else~mere than at home base

this mode of operation, all periodic inspections and controlled major

maintenance was done at Kirtland. To accomplish those maintenance

(Klrtland), unit. leaders evolved a ','two-base concept" for the unito Under

during Operation FLUMBBOB as an example, 26 officers and 130 airmen on duty

requirements, one officer and 2/0 airmen were usually retained there, with,

with the fOr1·,ard element o During PLUHBBOB, the squadron flew a total of

1821 sorties, maintained an llin-commission rate ll of 88 per cent and an

"aircraft out of commission for parts ll rate of less than one per cent
o

Special ~kapons Genter quarterly flying safety award and was runner up for
19

the second quarter award o

iihile operating under the two-base concept, the squadron won the Air Force

operations c Indoctrination and trainjnr. were also gjven Royal ,Janadian

additional job' of training National Guard pilots and ajrmen for sampling

Air Force crews, Strategic Air 00mmand crews, and ot~er Air Force pilots



Among the special achievements already cited, the squadron received

an accolade for its efficient conduct in support of Project ROVER. nAir

scientific people associated vdth the program. Another important factor

n

nIl

£

Early in its history, the squadron uas authorized direct cOIih'TlUnication
22

with officials of the Los Alamos Scientific Laboratory. Throughout this

performance of their missions, the sampling program could not have been

dosimetry and precautionary measures to individuals of the 4935th Air

~se Squadron and the Test Aircraft Unit.

273 il'iifiii,34
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material, the squadron collected particulate samples at altitudes and areas

~revada Test Site recently. This was larr:;ely a result of the close cordial

accomplished,lI officials of the "hfeat"ler Bureau commented at the conclusion

f th
. . 21

o e mlSSlon.

relationship, members of both groups developed feelings of mutual respect

and cooperation. A recent squadron history reported: 23

:I.. Guthals of the Los Alam.os Scientific Laboratory wrote, "of KIWI-A at the

SaffiDles were successfully collected on Experimental Plan No. 16," Mr. Paul

working relationship wh:ch prevailed between the Project Officer and the

3pirit displayed by these organizations and the efficient and workmanlike

The test squadron supported the United States ~eather Bureau's efforts,

in 1960, to determine the mechanism by which air is exchanp.:ed between the

stratosphere and the troposphere. Using radioactive debris as the tracer

which led to the very satisfactory accomplishment of the mission was the

'can do' attitude of all the members of the L926th Test Squadron,," 20

specified by the Weather BUTeau. "'tJithout the helpful and enthusiastic

:n sampling techniques. Squadron members gave training in personnel

~..-':,
11
.~
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Deployment to accomplish its sampling missions for Project MUSIC MAN

a
S\'.7EH-2-0034

J .

274

The five B-57B aircraft for the Australian deployment, one of

.-..
Some seventeen of the officer personnel made a field

trip to the Los Alamos Scientific Laboratory and received
a tour of the facilities, as well as a comprehensive
briefing ,on the projects and the future sampling requirements
of the Laboratory0 We followed a myriad of steps in processing
the information derived from the samples collected by the 4926th
Test Squadron (Sampling)o To a man, those in attendance felt
that the trip was extremely interesting and worthwhile in that
we had never known just what value our efforts were to the
overall program.

The Radiation Safety Officer, Lieutenant Do Ro Shields,
was sent TDY to the Los Alamos Scientific Laboratory to
determine the effect of the ne~tron field on personnel
exposed in sampling Project KIWI A PRlME o Neutron radiation
is a phenomenon which occurs only at the time of the detonation
(.sic) of fissionable material and only shortly thereafter o
Consequently, sampling aircraft and crews were not previously
exposed to ito In the KIWI tests; however, detonation (,Sic)
is taking place within the reactor continuously and neutron
radiation is continually produced, and the aircraft and crews
are reqUired to fly in neutron field. New measuring equip
ment and procedures are being devised to reduce the hazard
encountered durine the last testo In conjunction with this,
appointments were made for those personnel participating in
KIWI A THREE to go through the Human Body Counter at Los
Alamos prior to and after the projected tests o All aircraft
were given a complete radioactiVity check on 19 September
(1960) and all readings were below the minimum radioactive
levels 0

personnel adjusted and rechecked all the equipment and the single side

band equipment o Modification of the antenna loading configuration of

deployments showed improvement. Preparation necessary for such a deployment

included:

tip fuel tanks and were test flo'VIm at least twice. After each flight,

became routine with the squadron, and although the first mission to East

Sale, Australia, was accomplished promptly and efficientlY1 subsequent

which was to be a spare, modified for one UHF, on VHF and the new Single

Side Band HF (communications) equipment o The aircraft were outfitted with



~ '1e single side band, set was necessary. All vlere jn perfect operating

th ' t' 24
~:der for e rlp.
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Every item possible was preplanned·and supply prepackaged in

31uminum flyaway kits, made lists of the location of all items, and

;:larked all the kits. Each of the two C-124 aircraft was loaded with the

kits according to the accessibility requirements enroute. E.asy access to

tools and equipment from the kits facilitateo enroute maintenance.
25

,

On 17 October 1960, the two C-124 Globemaster aircraft left Kirtland

with same 47,000 pounds of cargo, 33 enlisted and 3 officer personnel.

The following day, five B-57B aircraft departed, one of which as spare

went only as far as Travis Air Force Base, California. The four

deploying B-57B and the two C-124 aircraft arrived in Australia six days

later, having flown more than 8,000 miles. The total enroute flight time

for the B-57 aircraft was 23 hours and 45 minutes~26

The longest ovenvater leg, that from Travis to Hickam Air Force Base,

Hawaii, a, distance of 2,135 nautical miles, was flown with a 30-knot

headwind component, in 5 hours and 30 minutes.. It was flown without

having to jettison the wing tip fuel tanks, as wa5 originally planned for,

with considerable saving for Air Force.
I

All the overwater legs of the deployment flew in coordination lvith

the ~trategic Air 00mmand U-2 aircraft deploying'under CROW FLIGHT VI,

thus affording the B-57 aircraft the search and rescue coverage given the

Strategic Air Command. Two G-54 aircraft were in orbit on all the ler,s

except from Hickam to Canton Island,.where only one rescue aircraft

!
i,
~
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deployed.. Typical of the coordination required on an operation of this

magnitude and participated in by the variety of aircraft and missions

thereof, was the Travis to Hickam le g of the deployment" The four B-57

aircraft and one SC-54 aircraft were prepositioned at Travis Air Force

aircraft then passed over the Ocean Station Vessel November and a second

SHEH-2-0034
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Weapons Center, it en~aged in sampling operations for the following

(Sampling) transferred from its membership with the Air Force Special

From the time of its organization until the 4926th Test Squadron

"assistance was obtained from the rescue aircraft" All the deploying

miles along the track toward Ocean Station November, the SC-54 moved up

sc-54 midway between the vessel.and Honolulu" Radio contact between all

to the vicinity of the Travis to Honolulu track for passage of the B-57

aircraft" The coordination was perfect, .and valuable navigational

Travis to Honolulu track by the time the B-57 aircraft passed o This was

range" The SC-54 was in orbit on the Los Anr,eles to Honolulu track when

all three U-2 aircraft passed overhead~ .then when the last U-2 was 250

accomplished as the SC-54 departed Travis approximately one-half hour before

first U-2 passed over the Long Beach very high frequency omnidirectional

the first U-2 left its home station at Laughlin Air Force Base, Texas" The

four B-57 aircraft departed Travis in formation one-half hour before the

Base, on 18 October 1960" The problem was to coordinate the passage of the

U-2 aircraft over an orbit point of the SC-54 on the Los Angeles to

Honolulu track and al19w time for the rescue aircraft to move from the

the aircraft and the vessel was good~ and the B-57 flig~ht was made without

.. incident"27
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nuclear, dust, and weather sampling missions:

Date Operation Location

1953, Apr-July UPSHOT/KNOTHOLE Nevada Test Site

1953 Sep-oot TIGER CAT

1954 Feb-June CASTLE Eniwetok

1955 Jan-May TEAPC1r Nevada Test Site

1956 Apr-Aug REDWING Eniwetok

1957 Apr-oct PLUMBBOB Nevada Test Site

1957 May-Sep CREWCUT Central America

1958 Mar-Oct HARDTACK Phase I, Eniwetok
Phase II, Nevada

1958 HONEST JOHN

1959 PROJECT ROVER Nevada Test Site

1959 60 ESGO Kirtland AFB
(Special Fuze Project)

1959-60 June PROJECT JAmAR Point Mugu, Calif.

1960 Jan-Mar SUNDAY PUNCH I Kirtland AFB
'';':'

1960 Jan-Mar GOLF BALL Australia

1960 Apr-June SUNDAY PUNCH Kirtland AFB

1960 June-July KIWI A PRIME Nevada Test Site

1960 Apr-June MUSIC MAN I South America

In Jaly 1956, during the short period when Colonel Fred H. Newman

was commander of the 4925th Test Group (Atomic), he recommended the

4926th for the Air Force Outstanding Unit Award. He outlined the squadron's

277 SWER -2 -003L
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Outstanding Unit Award Ceremony, reviewing officers. First
two rows, left to right: Colonel J. A. Watldns, AR]X;j Ma.ior
M.J. Speer, ARDC, holding the aw~rd; Lieutenant General
T.S. Power, ARDe; Colonel H.B. Kieffer, AFSWC; Colonel J.S.
Samuel, AFSv-!C; Colonel H.G. Hamby, AFSWC; Brigadier General
'trl. M. Canterbury, AFSWC. 16 November 1956.
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adverse conditions which involved mass squadron movements, long periods

~istory and pointed out that the orr-anization had worked under extremely

•
XIII

•

~f temporary duty, and hazardous working and flying conditi-Ons. Between

1 April 1953, when it was organized, and 1 ~Tune 1955, the squadron flew

~,238 hours with only two accidents, both nonpilot errors. It had no

?found safety accidents on or off duty, and no absences vlithout leave

".

or cQurtmartial. These facts, the ~olonel indicated, reflected the high

morale and discipline existing within the 4926th Test Squadron (Sampling).29

The Secretary of the Air Force, Donald A. Quarles, directed that the

award be made, and on 23 October 1956, the Department of the Air Force

issued the required general order. l'1hile operating under adverse working

conditions and flying hazardous missions, the squadron collected upper air

~seous and particulate samples from nuclear and thermonuclear detonations

.~
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the order stated, and had tI ••• compiled an enviable record, meeting and

exceeding every requ.irement. 1I30 On 16 November 1956, Lieutenant General

Thomas S. Power, Commander of Air Research and Development Jom~nd,

presented the citation by attaching the streamer, designated the Air Force

Outstanding Unit Award, to the squadron I s colors, following a parade in

the squadron's honor. 31
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Recent Special Assignments

In addition to performing such specialized missions as had become

routine with nuclear detonations, it. became a primary and continuing

mission of the sampling aircraft and crews to conduct daily surveillance

along the periphery of the Asiatic 1I19.inland; a weekly schedule of gaseous

and particulate samples from four separate latitudinal areas of the earth.,
and readiness for immediate deployment of a force capability to any

I:

280

assigned to the Air Weather Service. Altogether 174 officers 9 760 airmen

and 9 civilian. specialists were available for accomplishment of the program~4

>

four B-57 aircraft of the Alaskan Air ~ommand, and eighteen T~_50 aircraft
~...... -.~ " .. -~"- '.-'

Center; six liB-57A aircraft assigned to facific Area Command, Air Force,

of eight RB~57B and two B-57C aircraft from the Air Force Special 1,Jeapons

Resources available for implementing the expanded pro~am consisted

Area ~ommand, Air Materiel 0o~~and, Military Air Transport Service, and

ways and means to implement an expanded proRram in response to new and

expanded requirements from Air Force Technical AFplications centero 33

Review problem areas and make recommendations to the Air Staff on the best ..

the Air Weather Service. Authority for the Ad goc Committee directed:

the world-wide sampling program v..rere drawn up jointly by representatives

from the Air Force Technical Applications Center, Strategic Air 0ommand~

Air Research and Development Command, Alaskan Air Command, the Pacific

accessible region of the globe for intensified maximum collection of nUClear
32

samples or debris connected with foreign nuclear detonations o Plans for
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The daily surveillance mission required coverage from 15 degrees

~orth latitude (Philippines) to 55 degrees north latitude (tip of the

Aleutians) at the 700-millibar and either the 400 or 500-millibar levels 0

Samplers directed two round-robin missions each day from Yokota, Japan,

one northeast and one southwest, outbound at one altitude and inbound on

the alternate altitude. The purpose of the flights was to collect daily

particulate samples emanating from the Asiatic mainland in order to detect

35
possible nuclear events not otherwise picked up by the early warning system.

The L926th Test Squadron also collected gaseous and particulate samples

from each of the four separate latitudinal areas: north of Eielson Air

Force Base, Alaska; south of Yokota, Japan; north of Laughlin Air Force

Base, Texas; south of Andersen Air Force Base, Guam; and from East Sale,

Australia. Samples "Tere collected each 15 days at all four locations 0 On

each alternate l5-day schedule, a modified profile sampling was made.

During each May and November, the sampling program increased so as to

obtain profile samples each week (five missions each month in lieu of the

routine two missions per month for the other ten months).

Assumptions which guided the enlarf-ed sampling program inclUded,

(a) A total of 35 foreign nuclear tests would be conducted annuallyo

(b) Tests would be conducted at a rate of not more than two events

in one seven-day period o

(c) Tests would be conducted in series of not less than five events

each series.

(d) The maximum sortie requirement for each foreign event was

estimated to be two tropospheric flir,hts and three stratospheric flights

281 S1~H-2-003L
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36
per day for a period of ten days after each event o

Strategic Air 'Jommand~ although explaining that insufficient time

for final determination had been given9 tentatively agreed to support

and maintain two U~2 aircraft at each operating location on a temporary

duty basis as tactical aircraft required returning to zone of interior

bases for ,!nspection and !epair ~s E,ecessary (IRAN) programs 0 Ground

handling support equipment was permanently assigned to operating locations

and a limit of temporary duty for personnel was 90 days out of each 15

months. The Strategic Air Command agreed to procure four additional P=2

platforms needed for mission work:! and four additional "Clarks c" The

engine overhaul program was enlarged to provide two buildup engines at

each location and the proposed manning documents were approved and filled;

replacement personnel 'Would not be below the three-level qualified c At

least one temporary operating location other than one of the permanent

operating locations was deployed each year for a period of approximately

30 dayso Quality control teams visited each operating site periodically

to insure compliance with approved maintenance procedures o

But before Strategic Air Jom~and could fulfill the requested

obligations, it required the following~ Increased assignment of U-2

aircraft to 4080th Strategic Reconnaissance Wing to total of 28, increased

maiming by 240 personnel slotS:l ..nth input of critical career categories

to begin immediately; and an increase in authorization and availability

of four P-2 platforms:l four Clarks 9 and four mobile vehicles o

Strategic Air Command insisted on retaining operational control of

282
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~ aircraft furnished for the increased Technical Applications Center

mission.37 Technical Applications Center officials detailed a new "Single
38

Managertt concept. Under this plan:

(a) Air Weather Service mission directives were to be amended to

include functional responsibility ~or weather reconnaissance, air sampling,

and daily surveillance.

(b) Air Weather Service would be responsive to weather reconnaissance

requirements of appropriate Air Force and defense arencies.

(0) Air Weather Service would be responsive to the sampling require-

ments of Technical Applications 0enter, the Atomic Energy Commission, the

natj onal space agency and such other governmental agencies as might be

involved in approved government sampling programs.

(d) When possible Air Weather Service would be responsive to other

weather or dual utilization requirements of other Department of Defense

agencies providing no oo~lict with basic mission responsibility was

involved.

(e) Air Weather Servipe would be the single point of contact for the

programming and management of all aerial sampling reqUirements.

(~) All aircraft, manpower and specialized equipment associated

with the world-wide air sampling and weather reconnaissance ~unctions

would be assigned to and controlled by Air Weather Service, with the

following exceptions: U-2 aircraft, manpower, and specialized U-2

equipment remained assigned to Strategic Air Command.

However, when required in the air sampling ~unctional mission, these

SlVEH-2-0034
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;; !ii LJ] .

283



SWEH-2=0034284

(a) Aircraft j flYing hours and operating costs:

Alternate plans for accomplishment of the increased mission were

operations 0 Alaskan Air Command claimed that requirements consumed only

Plans estimated that 19000 flying hours could be made available to the

Reorganization plans proceeded under the ItSjngle Manager ll concept

£t LJf(£_~
~~.

'...' ..." : ...".

on testing9 or the international ban on nuclear testing projected concur-

XIII

increased Technical Applications Genter mission without hindering other

directives 9 that capability had to be retained notwithstanding a moratorium

30 per cent of the capability of the B-57 aircraft requested so it was

40tentatively agreed that command would retain control of those aircraft o

submitted 0 The first proposal for Fiscal Year 1962~1963 had resources
41

and costs as follows:

rentlyo

directed by the Technical Applications ~enter9 the air sampling force was

control of the U-2 aircraft but also providing for the integration and

this arrangement was to preserve the Strategic Air yommand o,~ership and

effective utilization of thjs indispensable aircraft in the world-wide

to maintain capabilities to serve the Atomic Energy Commission~ the Los

\~eather Service missj on requirements for air sampling o The intent of

Alamos Scientific Laboratory, and other appropriate agencies o By Air Force

sampling functions o

Strategic Air Command resources were to be responsive to control Air

with an alternate reorganization possible should the 4926th Test Squadron
39

(Sampling) be required to remain at Kirtland o Other than those missions
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"
Annual pol-Maint Direct

Aircraft Flying Hours Cost/Hour Operating Cost

20 B-57 8,374 $345.38 $2,892.. 212

(7,320)

5 C-130 6,325 281.42 1,779 .. 982

(6,131 )

12 WE-50 10,494 385.37 4,044 0 073

Total $ 8,716 .. 267

mission; however, the concept of four sampling units with identical

I +- ~ •
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in present manning for the Air Weather Service:

accordance with the Air Force Technical Applications Center desires.

(b) Modifications of aircraft:

Aircraft Type' of Modiflcation Cost

B-57 Installation of doppler $261,600
navigation equipment in
6 aircraft (3-Alaska,3-
Guam) @$34,600 each plus
2 bench mockups @$27,000
each

C-130 Prototype sampling 400,000
modification of one aircraft
@ $100,000 plus folloW on
modifications of four aircraft
@ $75,000 each Total $661.600

(c)
Manpower required to support this proposal,. showing net change

capabilities required additional hours to be programmed at Yokota and

Guam, increasing the B-57 and C-130 totals as shown. .This concept was in

Hours shown in parenthesis were total hours required to perform stated

"
....,
,,

T
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(1) Start B-57 operations from Yokota AB, Japan in July 1961.

(2) start U=2 operations from Laur:hlin AFB, Texas 3 in tTuly
1961 simultaneously "7ith B-57 flip,hts from trapan.

286

progrannned for production sampling were available to StJrrort mobility

(3) Phase in 0-130 operations at Yokota AD as soon as
aircraft complete modification 3 estimated to be
September 1961 allowing six months lead time.

Specific flying hours for full mobility-rescue capability "rere not

XIII

Mobi.1ity was an essential element of thjs plan. The variables

requirements if production samrling was temporarily suspended due to

foreign event covera~e. Time phasing for implementation ~~s to be as

follows ~

(a) Latitudes 30
0

= '35
0

N.

included in flying hour computations; however, it contemplated that hours

the C-130 was dually used as a 153000=foot sampler plus back-up for

25,000 feet and for limited DUCKBJTT!RESCUE purposes.

~he geographical site for each detonation. T~us3 a built-in capability

C-130. Moreover 3 as a basic part of t~e production samplin~ operation3

to react on minimum notice was critical to successful reconnaissance of

inventory was more ideally suited to this particular mission than the

associated with foreign nuclear events made it possible to anticipate

foreign nuclear activity. No other aircraft in the current Air Force
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(b)
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• 0 0
Lat~tudes 10 - 15 N.

(1) Start B-57 and U-2 operations from Andersen APB, Guam
in July 1961.

The

(2) Phase in C-130 operations at Andersen APB as soon as
aircraft complete modifications, estimated to be
Se ptember 1961.

(c) Latitudes 700
- 750 N.

(1) Start B-57 and U-2 operations from Eielson AFB,
Alaska in September 1961, or sooner if facilities
can be made available.

(2) Phase in C-130 operations at Eie1son AFB as soon as
aircraft completes modification, estimated to be
October 1961.

Cd) Latitudes 400
- 450 S.

(1) Start complete operations from Australia in FY 2/62,
assuming diplomatic arrangements have been. completed
by FY 1/62.

(b) July 1961 - Start B-.57 operations from Japan and Guam;
establish B-.57 mobility capability at McGlellan AFB.-

(c) September 1961 - Start B-.57 operations from Ala'ska and
phase in C-130 operations at Japan and Guam o

(d) October 1961 - Phase in C-130 operations in Alaska and
establish C-130 capability at McClellan AFBo

(e) November 1961 - Start B-.57 and C-130 operations from
Australia.

!
t

I
.f
f
i
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(f) Convert to 'h'B=47jrJllC-130 operations as soon as aircraft
can be made available" aJ

KIWI

During the summer and early autumn j 1960$ tests of two nuclear

powered reactors under Project ROVER,9 KIWI A-PRIME and KrrJllI III were
E

j

a

d

r

T~

Tl
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conducted by the Atomic Energy Commission-Los Alamos Scientific Laboratory.

For the sampling of KIWI A-PRIME, a trail formation,9 race-track

Thus was set in motion the sequence of events ,~ich led up to the

~::====L=}.CI 2

determine the yield of those blastS j the efficiency of the device' tested
:'J

and even the mechanical and physical means used to cause the detonation. ~3

operati ons known as MUSIC MAn and CROW FLIGHT as well as the air sampling

operations ~mjch made it possible to detect foreign nuclear blasts; to

pattern sampling technique l,-las used. Follm.'ing the firing of the first

Despite much and repeated delaYSj when the reactors finally operated,9 the

B-57 crews of the L926th accomplished sampling missions with no operational

difficulties ,,44

jet-assisted takeoff:') the airborne control aircraft orbiting in the area

adjacent to the reactor 'test cell informed the fonr sampler aircraft to

minimum safe altitude. This was determined to be approximately 6,9000

commence the sampling operation as soon as the. exhaust cloud reached a

feet mean sea level,9 or 2,9000 over the reactor. The Jet-assisted takeoff

as it left the nozzle of the reactor and forced the exhaust and smoke

During this time j the expelled hydrogen was ignited by the acetylene flare

fired in banks of five at one minute intervals for a period of nine minutes.
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aloft to an altitude of approximately 3,000 feet above the reactor.

The wind being relatively calm, the smoke cloud hovered over the reactor

:or a short time, then started to drift off in a northeasterly direction.

The jet smoke was the only means used to identify the exhaust cloud and

debris. During tlruns" by the sampler aircraft, the pilots relayed the

radiation level and dosage readings from cockpit instruments to the

airborne control aircraft. These were noted and monitored by the scientific

controller riding in the rear cockpit of the control aircraft. Upon
-

dissipation of the identifying cloud, the samplers continued to track the

exhaust debris by cockpit instrumentation until they could collect no

further samples. After approximately five minutes at high power, the fuel

modules in the reactor started to deteriorate and expel large pieces of

carbon from the nozzle. The pieces were propelled approximat~ly 300 feet

into the air and then fell to the ground around the reactor.. There was no

contact of these pieces with the sampler aircraft.

It was decided on a follow-up meeting with the KIWI test director

that these fuel elements had an extremely high radiation count.. In the
I~

event one of these elements was ingested by a jet engine or adhered to

the airframe, except fuselage cockpit area, the aircraft would have to 00

abandoned by the aircrew within five minutes or suffer unduly high

radiation dosage. Preventive measures were followed 'to preclude contact
- 45

with these or similar expelled parts of the reactor.

During KIWI III, sampling procedures were similar, except that pilots

flew at not less than 750 feet above the reactor and 750 feet to one side

289
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to avoid any possible contact with the solid debris. The Special ~~apons

Center approved a spare B-57 for use as a neutron field sampler9 at no
}

charge to the Atomic Energy Gommissione

Neutron .radiation dosa~es were unrecorded because of the instantaneous

nature of such emanations. That source of radiation had been discovered

by analysis of the standard beta-gamma film badge and the neutron field

did not exist during the critical operation of the reactor. Further9 the~e

were no standards nor basis of comparison to establish dosage limitations

for the exposed aircrews 0 "All criteria and. standards established by 10s

Ala~os Scientific Laboratory were met or exceeded 9 » the notation in the

L.6
project officer's management report commented.

SUNDAY pmTCH

The h926th Test Squadron (Sampling) conducted samplinE; surveillance

in supnort of the Technical Applications:'::enter enlarged mission under the

code name of SUNDAY PUNCH, a part of the larger Fro~ect :JRE':!CUT. The

operation had six missions, each conducted with three B-57 samplers. Both

half of the sampling missions.

Reconnaissance conducted sampling at the hLrher levels because it had the

ShlEH-2-003L.
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the 4926th and the 4080th Strategic Reconnaissance 1·Tine; supplied aircraft

Samples were taken at altitudes of 15,000 feet 9 25 9 °00 feet 9 and

40 9 000 feet and at three levels above 409 000 feet, the 4080th Strategic

Center Western Field Office 9 each of the sampline; squadrons accomplished

and crews. Conducted in close cooperation 1·rj th the Tec:mical Arplications

B-57D aircraft. Samples were made at approximately 35 de~rees north
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~ latitude and 105 degrees west latitude. The test squadron provided one

. h7
spare aircraft.

The two sampling units conducted follow-up of SUNDAY PUNCH during

early sumner, 1960 (10 May through 15 June). Samples collected during

those two phases consisted of gaseous samples compressed to 6,000-pounds-

~r-square-inch pressure, with a minimum acceptable pressure of 5,000-
h8

pounds-per-square-inch pressure. SUNDAY PUNCH III and IV followed in the

fall of 1960 and spring of 1961.h9

l.fiJSIC MAN-- . .
The MUSIC MAN series of sampling operations were the world-wide phases

of detecting sampling activities, the Strategic Air :::ommand counterparts

of ~ich were dubbed CRaw FLIGHT.50 The mission of the h926th Test Squadron

(Sampling) was essentially the same for all series:

(1) Organized Flight C, h926th Test Squadron (Sampling). This flight

consisted of aircraft and personnel required to perform the mission. Flight

C disestablished on completion of this mission.

(2) Furnished four NB::'57B aircraft to perform required sampling

missions. All aircraft were pror,rammed so that they deployed, flew the

necessary missions, and redeployed without requiring aperiodic inspection.

(3) Responsible for deploying and redeploying mission aircraft.

Foreign clearance was obtained in accordance with AFR 60-8 and the Foreign

Clearance Guide.

(h) Responsible for organizational maintenance of deployed ai~craft,

and such further maintenance as was within their capability.

.1
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i
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composition of the atmosphere to determine the reservoir of radio active

carrying out a special world-wide operation to check on lNeather and the

destination or where he had been III am assigned to one of the USAF unHs

I ",nl

I
t tr
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I

i \lr
!
1

Each mern"-h L~r

xrn

(5) Responsible for administration of deployed personneL

.....

participating in the sampling series was cautioned if questioned as to '1is

debris and the rate of fallout. 1l

Deployment 1Jas to East Sale Ajr Base, Australia.

MUSIC ~J III was a repetition of previous weat~er~radioactivedebris a

sampling missions and was also enacted at East Sale Air Base, Australia.

GOLF PALL

",

The Air Force placed a high priority requirement on the 4950th Test

Group (Nuclear) for particulate and gaseous atmos pheric sam rling in the

North African area for a 15-day period occuring sometime bet'-Jeen 1 February

and 1 March 1960. This coincided ~Qth French experiments being conducted

in the Saharan The 4926th deployed four JB-57B samplers to ~fueelus Air
- 51

Base 9 Libya 9 and collected both particulate and ~as (compressed) sa~ples.

\
1
l
\
i
{

1
.1

1
I
1
l

t

Squa.dron Transferred to Hi litary Air Trans port Service

Early in 1961 9 steps were instituted which within a year transferred

'the test squadron from ,the Air Force 5r.ecial ','earons]enter to the HilHary

Air Transport Service o Because of the demand for the service of the squadron

by the Air Weather Service 3 by the Defense ~tomjc Support Ap.encY3 and the

Negotiations for the transfer conti nued throuR'hout the early months of 1961

Atomic EnerfY Gom..rnission:;o and by Air Force Technical Applications Genter
52

plans were formulated to transfer the squadron as early as January 1961.

-.
i. '~",LI
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stream. Because of the moratorium on atomic and nuclear testing most of

between the stratos phere an,d the troposphere in the vicinity of the jet

radioactivity resulting from ground or air detonation of nuclear devi~es;

54
The final history of the 4926th Test Squadron told of this transition:

the mission assignments were related to United states Weather BUreau programs o

and, (2) to investigate and collect particulate air samples at specified

altitudes and areas. This included investigation 6r the exchange of air

The mission of the 1211th Test Squadron (Sampling) remained two-fold

and unchanged: (1) to provide a flight test organization which was manned,

trained, and equipped to collect samples of the atmosphere in areas of

and officials of both parties set a target date of 1 August 1961 for the

transfer. The transfer and redesignation of the 4926th Test Squadron

53
(Sampling) was affected on 16 August 1961. The new desiE;J1ation for the

unit was 1211th Test Squadron (Sampling), (MA.'IS).

Air Force officials concluded that mission nature was more related to the

duties and responsibilities of the Air Weather Service than those of Air

Force Systems Command. Staff members from headquarters, 9th Heather
'~

Reconnaissance Group, ~cClel1an Air Force Base, and Air ~eather Service,

Scott Air Force Base, Illinois, made preliminary inspections of the squadron

beginning on 2 August and reorganization of the squadron followed in

accordance with Air ~ather Service Manual 66-2 with the orders that the'

changes take place on 16 August 1961. On 15 August, Brip'adier General

Normal L. Peterson, Commander, Air Weather Service, and his staff arrived

at Kirtland Air Force Base for the purpose of change-of-command ceremony.

293 SHEH-2-0034
I ...

, ELE Jil ':<.~,

.' & iiiiSJaJ9/ ,.. ' , :,~4



XIn

became a tenant at Kirtland.
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party was extended by the squadron airmen to all guests and participating

personneL Hith chan!!,e-of-command, the l2llth Test .Squadron CSampbng)

Colonel Harvey P. Hall, Com~ander, 9th Weather Reconnaissance Group,

arrived during the afternoon of 15 August. The next morning, 16 August
j

a briefing was given in the squadron briefing room from 0800 to 0900 hours

Commander, Major Arthur L. Consta, welcomed the group and presented a

In general summary, the report concluded, IlSquadron condition i..as

•

mission, major operations, and activities, with outstanding accomplishments

condensed historical review of nuclear testing. He described squadron

made following the briefing. Parade and inspection preceded change-of~

navigator, gave a synopsis of each major operational accomplishment. An

for General Peterson, his staff, and Colonel Hall. Squadron

and awards. ~aptain Douglas G. Ludlam, Jr., executive officer and chief

command ceremony held on the main hanp;ar floor. Invitation to a celebration

inspection of squadron facilities, equipment, including B-57 aircraft, was

done."

and vigorous as the l2llth Test Squadron (Sampling) continued to function

considered excellent. Morale and esprit de corps were exceedingly healthy

)i

with the same traditional pride i~ich herald accomrlishments of jobs well

I. !~
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Major Ceneral Charles M. McCorkle, Sommander of
AFSWC; Rriradier General Normal L. Feterson,
Commander, Air Weather Service; Lieutenant ~olonel

Joseph K. Byrne, Commander, 4950th Test Group
(Nuclear); Gaptain Billie B. McLeod, Aide-de-Camp,
at Change of Command ceremonies ~or the 4926th
Test Squadron

Chan£e of Gnmmand ceremonies for the hQ26th
Test -Squadron (Sa1npling).
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7. Ltr.,Col •. HookS to GG, ARDC, 21 lTan. 1953, see App.

.~.

..1

SWEH-2-0034

..... L
L .. .Ill2S:
Li.UK!'

6

NOTES

.....,
CHAPTER XIII

•

• J;,t,.,. _. • 0

- ~ '" ".~. ~-

8. Interview with Col. Fackler, 24 Jul. 1957; interview with Dr. Harold F.
Plank, J-l1 Div. Leader, LASL, 25 Aug. 10 57, see App., passim.

6. Study, tlA Concept of Operation for Radi oactive 81 cud Samrlin~ in
Support of kEC," prep. by SWOTP, A..c"'SWC, 31 Dec. 15'52, see App.

5. Ltr., Col. D. E. Hooks, CofS, AFSWG, to CG, ARDC, 21 Jan. 1953, subj.:
A Concept of Operation for Radioactive Cloud Sampling in Support of
AEC, see App.

9. Ltr., Gordon Dean, ChI AEC, to Hon. Robert leBaron, 0h~, Mil. Liaison
Comm. to the AEC, 9 Feb. 1953, subj.: Permanent Cloud Sampling Unit,
see App.

10. ARDC GO No. 25, 27 Feb. 1953.

11. ARDC GO No. 28, 18 Mar. 1953, see App.

12. 1st. Ind., (ltr., Col. Hooks to CG, ARDC, 21 Jan. lQ53), Gal. Ernest R.
Manierre, Asst. Dep. for Ops., A..cBDC, to GG, AFSWC, 15 Apr. 1953, see App.

13. Ltr., Maj. Herbert W. McQuown, Cmdr., 4926th Test Sq.(S), to Cmdr.,
4925th TG (A), 30 Apr. 1953, sub~.: The 49?6th Test Squadron (Sampling),
see App.

14. Officers I Roster, AFSWC, 15 May 1953; rpt., "Operation UPSHar/KNO'IHOLE,
Nevada Proving Grounds, March-June 1953, Report to the Test Director,
Aircraft Participation," prep. by Lt. Col. Fackler, see App.

2. Tnterview with Col. Paul H. Fackler, AFOAT-l, conduoted by Warren E.
Green~,AFSWC Hist., 24 ~uly, 1957, see App.

3. DF, Col. E. W. Kesling, Ch., Test and Eval. Div., DCS/O, to DCS/O,
19 Dec. 1952, subj.: Semi-Monthly Activity Summary, Test and Evaluation
Division, DCS/O, for period ending 12 Dec. 1952.

4. Ltr., Lt. Col. J. F. Starkey, Ch., Spec. Proj. Br., Des/O, to Test and
Eval. Div., DCS/O, 30 Dec. 1952, subj.: Semi-Monthly Activity Summary
for Period EnMng 26 Dec. 1952.



".

1..

XIII

15. Officers' Roster, AF.YNC, 15 July 19530

GommentNo. 2 (DF, Ch., Jt. Fld o Ops. Br., H:sADA...H'SWC, to ~mdro, AFSWC,
29 Nov. 1955, subj.: (c) Close-in Gas Sampling), Capt. Louis Bo
Christenson, Adj., to Cmdr., AFSWC, 12 Dec. 1955, see App.; MSgt? Max
Gerster, The Special Weapons Center and Atomic Testing, AFSWC Rist.
Div.,Jan:-I'957; ttFinal Report of the Commander,. Air Task Group 704,
Operation CASTLE,ltn.d., 1-3, in Rist. Div. files·.

17. Rpt., "Final Report for June 1958, (Operation RARDTAGK)," prepo by
TG 704 (p), see App.

18. Staff Study, '"Planning for. Future Test Programs," noso, 19 May
1953, see App., J?l3;ssim. ,

19. Rpt., "Two Base Concept," prep. by MSgto Leland Eo Taylor, AFS1111C Risto
Div., excerpted from unit histories, 4926th Test Sq. (S), 1957-1960,
passim. AFSWC Hist o Div. files.

20. ~.

21. Ibid.

22. Ltr., Dr. Harold F. Plank, J-ll, LASL, to Alvin C. Graves, J-OO, LASL,
.7 July 1954, subj.: Request for Direct Liaison Bet~een LASL and the

4926th Test Squadron (Sampling), Kirtland AFB, . see App.

23. Unit Ristoryt 4926th Test Squadron (Sampling), Aug-Dec. 1950, Rist.
Div~ files, 4926th Test Sq. (S).

24. Ibid.

25. Ibid.

26. Ibid.

27. Ibid.

28. Interview with capt. Gordon E. Stalcup, Rist., 4926th Test Sq. (S),
conducted by M3gt. Taylor, 18 Oct. 1961, Rist. Div o files, 4926th
Test Sq. (S).

29. Ltr., Col. F. H. Newman, Cmdr., 4925th Test Gp. (A), to Jmdr., AFSWC,
12 July 1956, subj.: Recommendation for the Air Force Outstandi~g Unit
Award, in Rist. Div. files, Sampling.

30. USAF .GO No. 65~ 23 Oct. 1956,see Appo "The 4926th Test Squadron
(Sampling) distinguished itself qy outstanding achievement in aerial and
ground support of classified Atomic Energy Commission and AFOAT-l
pro jects • By collecting upper gaseous and particulate samples after
detonation of nuclear and thermonuclear devices, the 4926th Test
Squadron (Sampling) compiled an enviable record, meeting and exceeding

J
1
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every requirement. Working under extremely adverse conditions 3
involving mass squadron movements, long periods of temporary duty and
hazardous flying and working conditions, the 4926th Test Squadron'
(Sampling) accomplished its mission in a superior manner. This
outstanding accomplishment achieved by all members of this organization
reflects great credit upon themselves and the United States Air Force."

31" Personnel of the 4926th were authorized to display the appropriate
ribbon on their uniforms. See, History of the Air Force Special
Weapons Genter, ! ~Tu1y = 31 December, 195b, pp.-g:11.

32" Rpt" s ttUSAF AD HOC Committee Determinations Goncernin$! World Hide
Sampling Requirements," prep. by Hq., AT.-B, MATS, 3 Febo 19613 Sec. II,
Risto Div. files, Sampling.

34. Rpt. llUSAF AD ROC Committee Determinations Concerning irJorld Wide
Sampling Requirements," 3 Feb. 1961, Sec. III.

35. Ibid., Sec. 1.

36" Ibid.

37" Ibid., Sec o III, atch. 1 (~~, DOCORS 0506, SAC to AWS, 25 Jan. 1961).

38" Ibid", Sec o IV.

39. Ibid ..

40. Ibid., Sec. V.

41. Ibid.; Sec. IVs Proposal No.1

42. Ibid., Conclusions and Recommendations.

43. Interview with Paul B. Gutha1s, J-ll, LAS1, conducted qy MSgt. Taylor
9AFS'V!C Rist. Div., 12 Sep. 1961.

L4. Final Rpt., tlPro~ect KIWI-A, 1959," prep. by 4950th TG (N), nod., 5-7,
12; Final Rpt., "Pro~ect KI\\1J A PRIME: KTI.JI A THREE, 1960," prep. by
4950th TG (N), n.d., 7-9, 14-15, AFSWC Rist. Div. files.

45. Interview with Mr. Gutha1s, 12 Sep. 1961.

46. Mgt. Rpt., 921=D-0000-02141, MR-3, "KIWI A PRIME," 12 July 1960,
see App.
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h7. Opn. Order 4-59, pUbe by 4950th TG (N)~ 24 Sepo 1959, see APPe

hS•. Opn.. Order 4-60, pube by 4950th TG (N)" 6 May 1960, see Appo

h9. Opn. Plan 7-60, "SUNDAY PUNCH III,''' prepo by 4950th TG (N), 12 Octo
1960; Opne Plan 10-61, t1SUNDAY PUNCH TV," prepo by 4950th TG (N),
3 Apr .. 1961; interview with Capt. Gordon Eo Stalcup, 4926th T8 (8),
conducted by MSgto Taylor, 12 Octe 1961, APS1,yc Hist o Div. files

500 Opn. F1an 6-60, "MUSIC MAN," prep. by 4950th TG (N), 22 Aug. 1960, 3;
Opne Plan 4-61, "MUSIC MAN III, It prepo by 4950th TG (N), 6 Mare 1961,
AFSWC Hist .. DiVe files o

~o Opne Order 1-60, pUbe by 4950th TG (N), 7 Jan. 1960, AFSWC Rist. DiVe
filesJ Albuquerque Journal, 8 and 15 Feb o 1960 0

52 .. Ltr-.., Lt. Cole Joseph Ko Byrne, Cmdr.~ 4950th TG (N), to SWG, SWGD, and
SWO, AFSWC, 13 Jan. 1961, subj.: Trip Report to Scott AFB, see App..

53. Memo. for Record, prep. by Lt. Col. James D. Davis, Dir o of opso,
4950th TG (N), to 5\£, 13 Jan. 1961, subj .. : TWX MAXPD 1132G, MA.TS,
Scott AFB, to AFSC, 27 ..Tuly 1961; TWX, SCPMO 28 7-402, AFSC to AFS't'lC,
28 July 1961; TWX SCPMO-3-17-59, APSC to AFSWC, 31 July 1961; and
AFSC SO G-120, 7 Aug. 1961, see ApPa

540 Unit History~ 4926th Test Sq. (3), Auf,o 1961, passime, AFSWC Risto
Div. files, 4926th TS (S). .
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Gallagher ... Bo To, Rad o Officer
Gavin, Eo J1.!) Pilot
Gibson ... Boyd Eo!) Operations
Glantzburg!) FoE 0.'/ Pilot
Gleason!) Go W0 Pilot
Goodnight, James Lo, Pilot
Grayson, L Lo!) Pilot
Greaver9 Earl Ro~ Ad~inistrative

Guiling9 J ohn ~JT 0 ~ Pilot

Hall:; Richard E09 Pilot
Hall ... Wo Wo Pilot
Bagan j Robert S09 Pilot
Hardin, Ro Co, Filot
Harding!) Leslie So, Operatjons
Hardison, ,T. Do, Pilot
Harper ... Douo;las Ao, t..Tavi~ator

Harrison.'l Langdon Do!) Operations
Hart, vlallace L 0.'1 Pilot
Harvey:; Bo Eo:; Enp:ineer
Henderson" ;'Ialter oL o, Nuclear Off 0

Hennessey" Rjc~ard G09 Pilot
Herry , Jale oJ 0" Pilot
Hip-gans:; Richard 1'109 Pilot
Hill9 Donald Do 9 Navieator
;Iockett 9 Fay L09 Jro,l' Orerations
~-rolmes9 James To ... Operat j ons
Hoover.9 Robert !1 0 .$' Operations
Hoskins 9 Ben BOj/ Navigator
Eoughton.9 Ko HOJ AFS\..JC
Hurd,9 Eo Go:; Pilot

Fackler, Paul 11..9 AFSWC
Faktorow o SaUl, Operations
Fernandez, Manuel L o, Navigator
Ferrell, Furman Go, Pilot
Fettinger, George Eo, Operations

t
Tackman9 Thomas 1"09 Pilot
Jacobie ,9]raig GO .9 Oreratj ons
James 9 R o So~ Jr., Pilot
,Tensenj/ I-I. T o.9 Bad o Officer
Jenson, J o To, filot
,Tobe, m.chard L o .9 Navigator
,Tohnson, Ao Ho, Rod o Officer
,To!-mson.9 Halroh 1rI o .9 Filot
,Tustman.9 /:rno Ro£) Ground Radar

± ..
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Albright ... Townsend L o :; Pilot
Alder, John Lo, Operations
Aragon, Christian Do So, Mun o Officer
Armbruster.? F 0 So, Pilot

Balin, Harold Eo, Operations
Ball, F o Wo, Co-Pilot
Ballinger, Ro 'Ttl o , Rad o Officer
Pennett,'/ \'T o F O!J Pilot
Perger, l'Jarren Go.? Operations
Berlin, Eli ... Engineer
Beville... Ulmont U0' Jr0:; Operations
Bickham, Claiborne Fo, A/C Mainto
Blanchard, Lo Co, Pilot
Booth, Robert J o,'/ A/C Maint o

Bounds,'/ Malcolm S09 Sr o.? Cmdr o,'/4926th
Braddock, J o Eo, Pilot
Brandt, John J 0' Pilot
Bremer, Po F o, Pilot
Brooks, U0 DO:J Pilot
Bruce:! Lewis Wo.? Operations
Bush, fitZhugh Go, Jro, Rad o Officer

Gald"rell, James H0' Operations
Callen, Co Lo , En~ineer

Carey,'/ Howard, Pilot
~astle, Henry Go, Pilot
-=:avanaugh:! CO ,T 09 Pilot
Jhestensen, Louis B09 Mun o Officer
~hristman, Eo Co:! Pilot
Clarke, Raymond 1 0 , Nuclear Officer
Clausen, William ~09 Supply
Cody, Joseph J o, Jr o , AFSWC
:; 01t~1 orp, Eo Do, Pilot
'J onner.? j,Tilliam R0' Pflot
Consta, Arthur Lo:; Pilot,Cmdr 09 4926th
Corn.? ,Tames To, Operati ons
°jorrell:! H o Mo, Co-Pilot
Cotter, ,Tohn AO:J Pilot
Crabtree, Booth Ao, Rad o Observer
;ross j ,Tohn C Oj Admjnistrative
~uster, R. Co, Pilot

Davis, Thomas Wo,'/ Pilot

Elam j Lewis Ao, II, NaviFf<3,tor
Ellingson, Quentin Co, Operations
Emery:; L. Ro, Lo Scanner
Engbrecht:; Lo Po, Rad o O~ficer

Ervin, Leon So, Operatjons



Kearnes, Archibald Ga , Mathematician
Kelley, Robert L., Operations
Kilborn, William J a, Navigator
Kimball, Merl D., Jr., Or:;erations
Kleinhelter, R. W., Pilot
Koller, Frank J., Jr., Pilot
Koski, E. M., Pilot
Krapcha, Edward La, Communications
Kregloh, E. R., Pilot
Kroll, F. C., Pilot
Krueger, R. D., Rad. Officer
Krull, Wilfred La, Pilot
Kuhn, Peter Ra , Operations

Lafollette, James E., Operations
Landry, Barney Ma ,' Operations
Larson, Walfred J., Operations
Lasher, Arnold Ea, Pilot ,
Lewis, George E., Mun. Officer
Lewis, Robert L., Supply
Lisella, John F., Filot
Logsdon, Paul G., Jr., Operations
Lopez, J. C., R. Scanner
Ludlam, Douglas G., Navigator

Maiden, Robert A., Pilot
Markham, v.T., Pilot
Martin, R. H., Pilot
Mo~ann, John 'I-l., Operations
McCluggage, R. D., Co-Filot
McCrury, Jack H.. , Pilot
McCullar, Dalton W., Jr., Operations
McDonell, Hiles Ca, Operations
McGehee, Sam D., Operations
McKeever, Francis Ba Jr., A!e Maint.
Mcquown, Herbert W. , Gmdr. , 4926th
Meinke, Francis B., Operations
Meroney, Virgil K., Pilot
Mitchell, Bobby D., Pilot
Mitchell, Finis A a , Mun. Officer
Moore, Herman S., Pilot '
Moyer, Larry Ea , Pilot

Newlen, C. S., L. Scanner
Nichols, James M., Nuclear Officer
Noll, J. R., Pilot
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OIBryan, R. R., Engineer
Ousley, 'J arl A0' Cmdr 0' 4926th

Palmer, Paul Wo,' Pilot
Papworth, Bryant Ra , Navigator
Patterson, Floyd H. Jr., Operations
Pearson, Peter J., Pilot
Peck~ LewiS, Nuclear Officer
Penn, I. I., Co-Pilot
Penrose, R. C., Pilot ,,'
Peterson, A° A0' Rad 0 Officer'
Plutt, Philip Ea , Pilot
Polhemus, Hans E. Jr a , Filot
Porter, John Ma , Pilot
Price, Joseph L. Jr a , Pilot,

Cmdr o, 4926th '
Putnam, Joseph W., Pilot

Racine, Ro, Pilot
Raines, G. Ao , Pilot
Rasnic, ~harles R., Pilot
Regnier, Robert Ro, Pilot
Riker, near ge Mo, Navif?ator
Riley, Frank J., Operations
Robinson, ~arl M., Operations
Robinson, J o P., Pilot
Rogers, J., Eno:ineer
Rose, VIiIbur So, Pilot
Rowan, ,John ~1., Operat ions
Roy, A. J., Pilot

Sams, ~o,Tilliam Na, Co:nmunicat ions
Schmidt, Norman, Operatjons
Schreiber, Ralph E., Operations
Scolavino, Ao, R. Scanner
Scott, John Eo, Rad. O"Ticer
Seminare, Louie R0' Pilot
Shields, Don R., Pilot
Simanonok, ,r ° 'Eo, Pilot
Simpson, John F., Operations
Smith, A. E., Rad. Officer
Smith, Edward Do, Operations
Smith, L. Wo , La Scanner
Smith, M. Ro, Pilot
Soangler, l'Jilliam B., Pilot
Sprague, Glenn Ho, Pilot
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Stacy, Kenneth Jr., Operations
Stalcup.i/ Gordon E., Navigator'
Stange.:l Laverne B. 3 Pilot
Stanley, Neil D".:I Pilot
St. Claire, Donald R., Navigator
Steiner, M. A., Pilot
Stockman, Henry- G., Pilot
Stockton, L., Rad. Officer
Stover, Ernest G., Rad. Officer
Stroup, Floyd B", Pilot
Sullivan,9 ..Toe F., lieapons 8ontroller
Swink,9 Marvin N.,9 Rad. 01:server

Taylor,9 Raymond E",9 Rad. Officer
Tillotson, James Ho , Pilot
Trapp, David L o , Nuclear Officer

Utterback, Robert W., Pilot

Villanueva, R. Bo , R. Scanner
Von Melker, R. A., Rad. Officer

~aits, Kenneth D", Filot
Wakeman, John R., Pilot
Watkins, James A o ; Cmdr.,9 4926th
Weaver, Rubens S", Pilot
Whited, W. C., Pilot
Williams, G. V• .:I Pilot
Wilson, Glenn R.,9 Operations
Wilson, J. B., Rad. Officer
Wisniewski9 , Adam ..T., OperatiGns
Wood, William E", Electronic Supt.
,rloodring,9 Do V., Pilot
Wri~t, William H.,9 Operations
Hright, \'1. N., Pilot
WYnns, Kelsey 0 o , Pilot

302

B. -

S1~m;H-2 -0034

•'.7__. _: L~

ris



•

t','_'t.,1

j ...'\,

:j-

APPENDIX II: LIST OF SAMPLES TAKEN FOR EAJH SHOT

~ UPSHaI'/KN01H OLE

LASt UCLRL LASt

Shot F-84 B-29 Shot F-84 B-29-
ANNIE 7 1 SIMON 9 1
"1A.."JCY 9 EN80RE 8
!ID'TH 9 2 4 HARRY 8 2
DIXIE 8 1 GRABLE 8
RAY 9 2 6 CLIMAX 10 1
BADGER 8 1

CASTLE

;.!

~,

I
I'
i
;

LASL

Shot F-84 B-36 B-29

BRAVO 12 2 1
ROMEO 12 2 1
KOON 8 2 1
UNION 7 1 1
YANKEE 7 1 1
NECTAR 7 2 1

TEAPOl'

UCLRL

6

UCLRL

6
8

2
6

1
1

'WThe list includes those samples handled by Los Alamos Scientific Laboratory
and the University of 8alifornia Lawrence Radiation Laboratoryo One aircraft
retrieved one sample. In every case~ hOHever9 samples taken will not
necessarily correspond to the total number of aircraft rarticipating in
sampling 'operations. No records appear to have been kept for pre-1953 shots.
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:~lIm'TAM.9 Operati on

LASL

REDWING

UCLRL

1
I
1,
j LA

FI
NF
iNr
C}

MC

Shot

LACROSSE
CHEROKEE
ERIE
ZUNI
YUMA.
SEHINOLE
FLATHEAD
BLACKFOOI'
KICKAPOO
CSAGE
DAKOTA
lirA VAJO
INCA
MOHAWK
AFAGHE
TEWA
HURON

4
4
4

4
2
6

6
2
4

2

2
4
2

2
;)
1

1
;)
;)

4

;)
6

6

6
6
;)
6

S

C
I
Ii
l'

"I

PLlJIvIBBOB

LASL UCLRL

• ~J:F:-:·==:':':--=l&;~Jl'I"..• J[*~

SWEH=2-0034
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6

9

8
7

6

10

L

4
11

4
3

4
4

4

4

2

304
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2

2

4
2

2
1

2

4

4

BOLTZMAN
FRANKLIN
LASSEN
11JIlSON
PRISCILLA
HOOD
<-TOHN
KEPLER
DIABLO
STOKES
QloJENS
SHASTA
DOPPLER
FRAN KLIN PRIME
SMOKEY
GALlLEO
COULOMB B
WHEELER

Shot



--,,~
~

LA PLACE 5
FIZEAU 2 4
NE'~?TON 3
i,r,1HITNEY 6

" CHARLESTON 6
MORGAN 6

HARDTACK I-
LASL UCLRL LASL UCLRL

Shot B-57 Shot B-57

CACTUS 5 ASPEN 6
. BUTTERNUT 6 LINDEN 4
FIR 6 ELDER 5
KOA 6 REDWOOD 5
WAHOO 2 HICKORY 4
HOLLY 4 OAK 6
YELL01tJWOOD 6 SEQUOIA 4
NUTMEG 6 CEDAR 6
MAa-JOLTA 4 DOGHOOD 6
TOBACCO 4 PISONIA 4
SYCAMORE 6 POPLAR 5
ROSE 4 OLIVE 6
UMBRELLA 2 PINE 7
MAPLE 6 QjINCE 1

ltTALNUT 6 FIG 2

HARDTACK II

OTERO .1 RIO ARRIBA 3
BERNALILLO 1 SOCORRO 4
EDDY 5 1,JRA~GELL 2
LUNA 1 OBERON 1

VALENCIA 1 RUSl-mORE 2

MORA 4 "~ CATRON 2

HmALGO 3 DE BACA 3
COLFAX 1 SANFORD 3
QUAY 4 CRAVEZ 1

TEA 4 SANTA FE 3
HAMILTON 4 HUMIDLT 1

DCNA ANA 3 BLANCA 1

KIWI A 4
mIT A PRIME 4
KIWI A THREE 3
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Air Force Armament Center

Arnold Engineering Development Center

Air Force ~ambridge Research ~enter

Admiral

Air Defense ~ommand

Administration

Acting

Atomic Znergy Gommission

Air Force Technical
Applications ~enter

Army Air Force

Air Division

Air Force Pase

Aircraft

Air Force Fljght Test Center

Adjutant

Air Force

Office of the Assistant for
Atomic Energy

Air Force Missile Development
Center

Air Force Regulation

Air Force ~\~issile Test '~enter

Anned Forces Srecial ltleapons
Project

Air Force Special TTea pons Center
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AFAC

AF

AEC

AFB

Admin

Adm.

AEDC

Adj.

AD

Acft.

AAF

ADC

Act.

AFCRC

AFTAC

AFFTC

AFMDC

AFR

AFMTC

AFOAT

A1iSWP

AF'SWC



".

AG

ALOO

APGC

App.

ARne

Asst.

ATC

Attn.

Auth.

Am.

AW

BMD

Brig.

BuAer

Capt.

CG

Chmn.

CINCSAC

Civ.

Cmd.

Adjutant General

Albuquerque Operations Office

Air Materiel Command

Air Proving Ground Cormnand

Appendix

Air R.esearch and Development
Conrnand

Assistant

Air Training Command

Attention

Authorized

Aviation

Atomic Warfare

-B-

Ballistic Missile Division

Brigadier

Bureau of Aeronautics

-C-

Captain

~ommanding General

Ohairman

Oommander in Shief,
Strategic Air Command

Civilian

Command
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Committee

Colonel .'t.
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§bat
•

Chief of Naval Operations

Company

Corporation

Communication (s)

Chief of Staff

Congress (ional)

Chemical Warfare

Deputy 8ommandin~ General

Deputy Jhief of Staff,
Operations

Deputy Chief of Staff,
Research and Development

Deputy ~hjef of Staff,
Development

Deputy 8hief of Staff,
Personnel

Deputy for Comptroller

Deputy Chief of Staff:J
Gomptroller

Deputy Jhief of Staff

Deputy 8hief of Staff,
Materiel

'Jomrnander[J Task Force

.Com~anding Officer

308

2

CNO

DCS/R&D

DCS/P

Comm.

Congo

DCSjD

Commun.

ow

CofS

DCS/M

Col.

DCS/O

co

CTF

Corp.

DCG

D/Compt.

DCS

DCS/C



.'
DD Development Directorate

~; D/Dev. Deputy for Development

Dep. Deputy

Dev. Deve loprnent

DF Dis position Form

Dir. Director (ate)

Div. Division

DMA Divis ion of Military
Application

Doc. Document

DOD Department of Defense

D/Ops. Deputy for Operations

DWET Directorate of Weapons
Effects Tests

-E-

Ed. Editor

Eng. Engineering

Engr. Engineer

Eqp. Equipment

-F-

FC/AFSWP Field Command, Armed Forces
Special weapons Project

FEAF Far Eastern Air Force

Ftr. Fighter

FY Fiscal Year
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General

Guided Missile (s)

Government

Group

Headquarters

General Order

History, Historical,
Historian

Indicated Air Speed

Indirect Bomb Damage
Assessment

Incorporated

Indorsement

Identification, Friend
or Foe

Inclosure

Information

Inspector General

Intelligence

Indian Srrings Air
Force Base

Initial Point

--•••_"1~
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-0-

C F77

Gpo

GM

GO

Inc.

Govt o

Gene

IBDA

IF

Hq.

Incl e

Info.

lAS

IFF

IG

Ind.

Intel.

Hist.

ISAFB



£

-J-

"i
JCS Joint Chiefs of Staff

Jt. Joint

JTF {-7) .Toint Task Force (SEVEN)

-K-

KAFB Kirtland Air Force Ease

Kt. Kiloton

-L-

Lab. Laboratory

LAm Low Altitude Bombing System

LASt Los Alamos Scientific
Laboratory

J;.ib. Library

Ltr. Letter

-M-

Maint. Maintenance

Manp. Manpower

Mat. Materiel

Med.
';;-' Medical

Mgr. Manager

Mgt. Mana rr,ement

Mil. Military

MIT Massachusetts Institute
of Technology

Mk Mark
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MLC

mm.

Mo.

Mod.

mph

MSgt

Mt.

NACA

NASWF

NRDL

n.s.

n. subj.

Off.

or

Org.

p. (pp)

Para.

Pers.

Photo.

312

-N-

-0-

Military Liaison Committee

Millimeter

Month (ly)

Modification, Model

Hiles per hour

Master Sergeant

Megaton

National Advisory Committee
for Aeronautics

Naval Air Special 1.1eapons
Facility

No date

Naval Radiological Defense
Laboratory

No signature

No subject

Officer

Office of Information

Operation(s)

Ori!,anization

Paragraph

Personnel

Photograph(ic)



Prep.

Proj.

Prove

Pub.

QM

Quart.

RD

R&D

EnB

Reg.

rpn

Rpt.

Rsch.

SAC

Sched.

Sec.

5ecy.

Sgt.

so

SOP

Sq..

2

-Q-

-R-

-5-

2

Prepared

Project

Provisional

Publication(s)

Quartermaster

Quarterly

Restricted Data

Research and Development

Research and Devel.opment
Board

Reference

Regulation

Revolutions per minute

Report

Research

Strategic Air Command

Schedule

Section

Secretary

Sergeant

Special Order

Standard Operating Procedure

Squadron

•
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Technical

S\-'JEH-2~oo34

._.,-.L~

.. 4I .'_. ,. ,

System

Special "Heapons Operations ~
Technical Operations

n*

Surmnary

Tactical Air Command

Statistic (al)

Support

Supplement

Supply

Special r,Teapons Command

Subject

Special \'J'eapons Development
Board

Temporary Duty

Task Group

Test Group (Atomic)

Thermonuclear

Training

Teletypewriter Sxchange
Message

Technical Order

University of California
Lawrence Radiation
Laboratories

-T-

-u-

314

Summ.

Stat.

Sup.

SuPP.

Supple

31>1]0

S\VBD

Sl-ltlTO

SYS.

TAC

TDY

Tech.

Test Gp. (A)

TG

TN .
Tng.

TO

TWX

UCRL



----------------

UHF
Ultra High Frequency

-. USAF
United States Air Force

USAFE
United states Air Force in

Europe

USAFIT
United states Air Force

Institute of Technology

USMC
United States Marine Corps

USNO'lS
United st~tes Naval Ordnance

Test stat ion

-V~

VHF
Very High Frequency

Vol.(S)
Volume(s)

. .)N-

WADC
"{'fright Air Development Center

Wkly.
Weekly

WPAFB
~ight-Patterson Air

Force B9.se

Wpn.
Weapon

WI
World War I

WIT I~

World 1,far II

-Z-

ZI
Zone of Interior
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UIRI.

Clovis, New Mexico (later,
Cannon Air Force Base)o

Operational Australian
Air Base o

Guam 0

Near Valparaiso, Florida 0

Alaska, about 30 miles from
Fairbanks 0

Maryland, near vlashington,
DoCo~ Hqo, Air Research and
Developnent Gomrnand (later,
Air Force Systems Command)"

Near Eniwetok, Pacific Oceano

Austin, Texas

White Sands Proving Ground~

Southeast New Mexico o

Bikini Atoll, Marshall Islands~
site of early testso

Cambridge, Massachusetts,
(later, Electronics Systems
Divisi on of AFSC) 0

Eniwetok Atoll, Marshall
Islands, Pacific Oceano

Nevada, near main continental
test site"

Ent Air Force Base, Colorado
Springs, Colorado"

Across Golden Gate, San
Francisco, California, (later,
Hamilton Air Force Base)"

Near Honolulu, 0 ahu Island:!
(later, Hickam Air Force Base,
Hawaii).

•a
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GAZETTEER

Alamogordo, New Mexico

Andrews Air Force Base

Bogallua Island

Andersen Air. Force Base

Bikini

Bergstrom Air Force Pase

Clovis Army Air Field

East Sale

Eglin Air Force Base

Eielson Air Force Base

Cambridge Research Center

Eniwetok

Hamilton Field

Indian Springs Air Force Base

Hickam Field

Headquarters, Air Defense Connnand
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Jackass Flats Nevada, north of Indian Springs
Air Force Base.

Johnston Island United States Territory,
Pacific Ocean.

Kirtland Air Force Base Hq., Air Force SI:8cial Weapons
Center.

Kwajalein Marshall Islands, Pacific
Ocean.

Laughlin Air Force Base Del Rio, Texas.

Los Alamos Scientific Laborato~ Los Alamos, New Mexico.

March Field Riverside, Galifornia, (later
March Air Force Base).

McClellan Air Force Base Sacramento, California"

Nellis Air Force Base Nevada, Air Training Gonnnand
base at Las Vegas, Nevada.

Pacific Proving Ground A vast area of the Pacific
Ocean, based primarily on
Enjwetok Atoll.

Rongelap Small Pacific Island, Bikini
Atoll.

Rongerik Small Pacific Island, Bikini
Atoll.

Roswell Army Air Base Roswell, New Mexico, (later
Walker Air Force Base)"

San Antonio Air Materiel Area Kelly Air Force Base, San
Antonio, Texas.

Sandia Base Near Albuquerque, New Mexico.
Although an Army installati9n,
is cooperative base with all
services and nuclear agencies
assi~ed.

Santa Fe Capital City of New Mexico"

"The Hill" Los Alamos Scientific
Laboratory, Los Alamos,
New Mexico.,

.. .
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University of California
Lawrence Radiation Laboratories

Warner-Robins Air Force Base

Wright Air Dev.elopment Center

Wright Field

Wright-Patterson Air Force Base

I CI

Berkely and Livermore,
:::alifornia o

Near Macon, Georgia,? Air
Materiel Area c

Aeronautical Systems Division
AliSC, Dayton, Ohio, formerly'
WADO, ARnC.

~~ight-Patterson AFB, Dayton,
Ohio o

Dayton, Ohio o

Yokota Air Base

Zone of the Interior

318

Japan, about 25 miles from
Tokyo 0

Continental United States o
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active material

adiabatic cooling

airrorst

alpha particle

ancillary equipment

arming system

ballistic shape

baro

GLOSSARY OF TERM3

Fissionable material, such as plutoniumj
uranium enriched in the isotope 235, or the
thorium-derived uranium isotope 233, which
is capable of supporting a chain reaction.
In the military field of atomic energyj the
term refers to the nuclear components of
atomic weapons exclusive of the natural
urani).llTl parts.

The process by which the temperature of
an ascending body of air is changed by
expansion, being about 1.6 degrees
Fahrenheit for each 300 feet of chanee of
height.

Strictly defined, the exrlosion of an atomic
weapon in the air, above land or water, at
a height greater than the maximum radius
of the fireball.

Essentially the nucleus of the helium atom
and consisting of two protons and two
neutrons. Alpha emitting dusts, as
associated with nuclear detonations, constitute
a potential health hazard if inhaled or
ingested.

That equipment designated for special
operational or functional support of any part
of a weapon.

That portion of a weapon which originates
the signals required to arm, safe, or resafe
the firing system and the fuzing systemj and
to actuate the nuclear safing system.

1. An inert dummy weapon having the same
external configurat ion and ident.ica1
ballistic characteristics as the weapon with
which it is associated.
2. The aerodynamic contour of a weapon.

A pressure sensitive device used in some
atomic bombs to actuate circuits. The term
is a contraction of "barometric switch,"
sometimes referred to as lIbaro switch."
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A form of radioactivity in which beta=
particles are emitted from the radioactive
body.

Pilot operator of the radio equipment used
to control drone aircraft. On testing

, missions {J beeper pilot was aboard the
"mother" planes {J (or control aircraft) 0

A weapon so designed that upon detonation
the amount of contaminating materia1

9
in

the form of either fission fragments or
irradiated material (or both){J is relatively
low by comparison 1.Jith other possible' design
variations of the same mark numbered weapon.
A weapon may also be "clean" by comparison
with different mark numbered wea~ons of the
same Reneral yield.

The process of follOWing the nuclear cloud
with aircraft in order that.sampling aircraft
could move readily vectored into the cloud
at the exact times required for obtaining
the specific samples.

320

A term commonly applied to one of the four
general classes of thermonuclear weapons

a.specified by the Joint '::;hiefs of Staff3

for development 0
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Apparatus for measuring quantities of heat.
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tlbeeperll pilot

beta particle

boosted weapon

boosting

calorimeter

clean weapon

Class A weapons
(or Class EJI CJI

or D)

cloud tracking



dirty weapon

dose (dosage)

drag

drone aircraft

drop sequence

efficiency

A weapon so designed that upon detonation
the amount of contaminating material ~ in the
form of either fission fragments or irradiated
material (or both)~ is relatively high by
comparison with other possible design
variations of the same mark numbered weapon o

A weapon may also be ttdirty" by comparison
with different mark numbered weapons of the
same general yield o

Ionizing radiation delivered to a specific
area or volume or to the w"'lole bodyo Units
for dose specification are-roentgens for X
or gamma rays, roent gens equivalent man
(rems) for alpha, beta and neutron bombard~

ment of human tissue o In radiology the dose
may be specified in air, on skin or at some
depth beneath the surface, no statement of
dose is complete ~~thout specification of
location. In current thinking there is a
tendency to regard a dose of radiation as the
amount of energy absorbed by tissue at the
site of interest per unit mass o

That component of the total air forces on
a body, in excess of the forces owing to
ambient atmosphere and parallel to the
relative gas stream but opposing the
direction of motion; quantity which imposes
limitations upon top s peed of vehicles ~

missiles, and so forth o

Radio-controlled aircraft not requiring the
presence of crewmen aboard during flight.

The prescribed order of the events which take
place in the arming, fuzing, and firing
systems of an atomic weapon from time of
release to detonation o

The efficiency of an atomic weapon or device
may be defined as the ratio of the energy
actually developed when the bomb or device
explodes (the energy yield) to the total
energy available. In other words, efficiency
is the fraction of energy available which is
actually released in an explosion o In the
case of a fission weapon this is equal to
the ratio of the number of nuclei which
actually undergo fission to the total number
of fissionable nuclei present.
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.fallout

.film badge

.fireball

.firinp, system

fission

a

The precipitation to the earth o.f radio~
active particles .from the smoke and vapor
produced by burst of an atomic weapon when
the violence of the disturbance has subsided.
ASter the detonation of a wear.on9 metallic
oxide particles in the atomic cloud collide
with particles of dirt (or with droplets of
water as well as materiaJ .from the bottom)
up in the rising column, These particles
or droplets become contaminated with radio=
activity and they gradually .fall back to
earth,9 sometimes after having been carried
considerable distances downwind.

Radioactivity sensjtive device worn to
indicate amount o.f radiation received"

The luminous sphere of hot gases which form
a few millionths of a second after detona=
tion of an atomic weapon and L~mediately
starts expanding and cooling. In a nominal
atomic bomb explosion9 the ball o.f fire
reaches a maximum radius of about 450 .feet.

1 0 For an implosion weapon j that portion
of the weapon which~ upon signal from the
arming system9 transforms and stores electrical
enerflY,9 and.9 upon signal from the fuzing
system,9 discharges this stored electrical
energy to detonate the implosion system o
This firing system will normally consist of
the firin~ set,9 firing switch,9 load coils,9
load plates,9 detonator cables,9 other
connecting cables s and structure.
2. For gun~assemblyweapons,9 that portion
of the weapon w~ich receives a sienal to
ignite a pyrotechnic powder train

9
which in

turn ignites the propellant.

Although .fission of heavy nuclei can be
brought about in a nur'lber of 1-Jays.9 there is
only one that is of importance for the
practical release of nuclear energy~ This
is the .fission initiated by neutrons, The
reason is that the fission process is itself
accompanied by the liberation of neutrons,9 so
that a chain reaction with the continuous
release of enerr,y is possible. Three of the
isotopes which can be used in a .fission chain
process are Uranium-233 9 Uranjum=235

9
and
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fisson (cont'd)

fractionation

fusion

fuzing system

G or G-force

gamma ray

guided missile

.-.
Plutonium~239. Althoui!.h these substances
are radioactive~ they have relatively
long half-lives, so that they may be
regarded as moderately stahle. Also~ they
will undergo fusion by the capture of
neutrons of all energies =either fast
(high energy) or slow (low energy).

The breaking down of nuclear particles or
of radioactive debris into various chemicals.
Such breakdown increases difficulties of
identification through radio-chemical analysis.

A nuclear reaction in which light nuclei
combine to form a nucleus of a higher mass'
number. This process can be said toO represent
the opposite to nuclear fission. The fusion
of nuclei of a low atomic number releases
large amounts of energy. Such fusion
reactions go on constantly in the interiors
of stars and form the basic principle of the
thermonuclear bomb.

That portion of a weapon which originates
the signal which trir.r~ers the firing system.
The fuzing system normally consjsts of such
components as radars 9 baro switches~ timers 9
impact crystals 9 antennas~ baro sensing
elements 9 and the like 0

Force exerted upon an ob~ect by gravity or
by reaction to acceleration or deceleration9
as in a chan~ of direction, one G is the
measure of the gravitational pull required
to move a body at the rate of about 32.16
feet per second.

Short wavelength electromagnetic radiation
originating in the nucleus of certain radio=
active atoms 0 The rays r-ossess great
penetration capabilities and~ as associated
with nuclear detonations 9 constitute a
potential health hazard.

A trajectile that is directed to its target
while in flir:;ht or motion.'l either by a
preset or self=reacting device within the
trajectile or by radio command outside
the missile.
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gun...type 1"leapon

gust loading

handling equipment

implosion-type weapons

in-flight control and
monitor equipment

in-flight insertion

ionization

1,,_

Joint Task Force (t.TTF)

Joint Task Group (JTG)

& :,aa

These weapons consist essentially of a
propellant charge whi.ch drives a projectile
of fissionable material on to a fissionable
target so that the combination becomes
supercritical.

The 'loading on aircraft in flight associated
with the dynamic pressure in an air shock
wave.

Special equipment used to handle 9 trans port 3

or hoist special weapons components 3 ma~or

assemblies 9 or complete weapons, often
included in lists of test and handling
equipment as H=equipment.

The type of atomic weapons in which a
subcritical configuration of fissionable
material is compressed into a supercritical
state by a centrally directed radial shocks
to produce an atomic explosion.

Electrical equipment which provides the
means of performing certain weapon or
missile functions in flight~ and monitors
an atomic Heapon to provide a simple go~no=

go indication of weapon condition.

The process of inserting a nuclear capsule
into the pit of an atomic warhead while it
is airborne.

The process or result'of any process by
which a neutral atom or molecule acquires a
positive or ne~ative charge.

A combined force of ~~rsonnel of "the ArmY3
NaVY9 Air Force" and the Ato"1ic B~nergy

Jommission 3 charged with conducting atomic
tests. The commander is an officer of
general or flag rank desii=;nated by the
service acting as executive a08ncy of the
Joint Chiefs of Staff.

A subsection of the Joint Task Force.
Examples are: JTG~l (Scientific)" JTG=2
(Army)., tJTG-3 (NaVY)9 and t.

TTG=4 (Air Force).
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kiloton The accepted energy equivalent for 1~000

tons of TNT(trinitrotoluene)o A nominal
" atomic bomb~ similar to those dropped over

Hiroshima and Nagasaki~ has a TNT equivalent

__~t-----,--,._~----_.~~~:.~.=~::~~.~:,:",,~~~,~~: 000 tons. . _

.._----- ..•. -._---_. ---

Manhattan Project

mark-mod-alt

marriage program

megaton

Moratorium

nuclear cloud

The sum total of all activity which resulted
in successful development of the Atomic Bomb.

An abbreviation for mark-modification=
alteration, the basic system of the Atomic
Snergy Commission for nomenclature of major
assemblies of atomic weapons a Which indicates
the over-all design of a ma~or assembly and
changes thereto.

The development effort conducted for the
purpose of fitting atomic \-Jarheads to p'uided
missiles or special wearons to aircraft.

The accepted enerq,y equivalent for 1,OOO~OOO

tons of TNT.

A temporary ban on nuclear testing which
resulted from international negotiations and
which began in the United Stateg on 31 Oct. 1958.

'fue cloud phenomena which results from a
a specific nuclear detonation as differentia=
ted from atomspheric clouds. Radioactive
material which mayor may not have-fesultea
from one specific nuclear detonation. Early
nuclear cloud sampling was concerned with the
visually recognizable cloud caused by a

__ specific detonation, later world-wide
samrling was conducted in specific atmospheric
ref?ions without regard to any specific cloud
formations 0
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The quantity of X or f,amma radiation such
that t~e associated corpuscular emission per
0 0 001293 grams of air produces, in air 2 ions
carryine one electrostatic unit of electricity
of either sign.

Radioactive. ':.hen used in ~onnection l'lith
lIinstrumentsl1 or IIdetectorJl" indicates device
to measure and/or record radiation exposure.

The prescribed (by AEG) system of insuring
safe control of radioactivity received by
personnel, included handlin~J decontamination2
pilot and crew exposure o

The premature commencement of fission of the
active material in an atomic weapon before
the desifned criticality is achieved.

72&

1. The premature explosion of the high
explosive charge in an atomic "reapon of the
implosion-type, or of the propellant in an
atomic wearon of the gun~type, before the
weapon has reached the predesiRnated point
of burst in its tra~ectory.

2. The premature commencement of fission of
the active'material in an atomic weapon
before the designed critica~ity is achieved.

The science of dealing "rith the study of
fully ionized gases.

The portion of an atomic weapon that contains
integrally all the apparatus which 9 on receipt
of proper signals from the arming systems
or by manual operation j functions so as to
place the nuclear sJ~tem in an armed or
"safed ll condition"

The transient pressure~ usually expressed in
pounds-per-square-inch J exceeding atmospheric
pressure, manifested :i n the blast "lave from
the explosion" The exact distribution is a
function of time and of the weapo~~yjeld and
the medium in ~mich the veapon is detonated.

The ratio (expressed as a percentage)
between the number of atoms that fission
and the total number of fissionable atoms
available in a specific atomic weapon"

preinitiation

radiac

roentgen

Rad-Safe Program
(Radiological Safety)

predetonation

plasma phys ics

overpressure

nuclear safing system

nuclear efficiency
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salted nuclear weapon

sample cave

sample collection

sampling mission

sampling pig

sealed pit; sealed
pit weapon

shielding

sp;zuaw

A nuclear "leapon l~rhich is designed such that
a significant portion of the radioactivity
of the particulate debris produced by its
detonation results from the neutron activation
of selected isotopes, deliberately introduced
into the weapon for this purpose 0

Shielded v-shaped apparatus for rolling
hot filter paper before inserting rolled
papers into carrying cases (pigs)o

Various methods of atomic cloud sample
collection have been tried at one time or
another; the most satisfactory results have
been obtained eimer by the use of drone
aircraft guided through the atomic cloud or
by means of manned aircraft 0 The sam pIes
collected.~re of two types; snap samples
in which a container is filled with essen=
tially gaseous material, and particulate
samples obtained by drawing the air and
other gases through a filter o

The combination of specific tasks required
to obtain and prepare for shipment the exact
types of samples required by various· Federal
agencies 0

A thick~walled container, usually of lead, used
to ship or store radioactive materials o The
container protects the person handling the
active material from radiation o

An assembly, located inside the weapon
implosion system, .in "Thich the nuclear
components are inteGTally contained and
sealed. (then gas boosting is utilized~

the gas boosting components are located
outside the implosion system o ) No further
positioning of the nuclear components is
required for operation of the implosion
system. 1rJ'earons containing a sealed pit
implosion system are referred to as usealed
pit weapons o

ll

1 0 Material of suitable thickness and
physical characteristics used to protect
personnel from radiation during the
manufacture, handling, and transportation

i
!

l
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shielding (contid)

shock wave

stockpile=to=target
sequence

TAGAN

thermonuclear

toroidal circulation

TX

2&

of fissionable and radioactive materials.
'2" Obstructions which tend to protect
personnel or materials from the effects of
an atomic explosion.

The continuously propagated pressure pulse
formed by the blast from an explosion ==
in air by the air blast 9 underwater by the
water blast 9 and unnerground by the earth
blast. It is a pressure wave in the
surrounding medium initiated by the expansion
of the hot gases produced after the explosion.
There are two phases to the s hock wave g the
positive and nefrcitive" During the positive
phase the pressure rises abruptly to a pressure
usually considerably higher than normal
atmospheric pressure9 and then declines rapidly.
The duration of the positive phase is usually'
about half that of the subsequent negative
phase" During the negative phase,9the ambient
pressure is reduced below atmospheric pressure"

The order and permutations of events involved
in removing an atomic weapon from storage
and assembling9 testing9 transporting

9
and

delivering it to the target"

Tactical air control and naVigation system
capable of presenting pOSitioning information
to the pilot within one de~ee of accuracy
in azimuth and one per cent accuracy in range"

An adjective referring to the process involving
the fusion 'of light nuclei such as those of
deuterium and tritium"

The circulation in the atomic fireball develops
a doup,l1nut=ahaped form.s with an updraft in the
middle and a downdraft around the outside.

A generic prefix to the number which desif1lates
the specific developmental model of a new
atomic weapon" vfuen the weapon reaches the
production stage the TX designation is changed
to a Mark or MK prefixo
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warhead, implosion

warhead installation

xw

J • [ 'IW,"

That part of a missile warhead installation
which includes the nuclear components 9
sphere case 9 high' explosive system9
detonators, detonator cables, firing element9
firing switch, internal electrical circuits s
in-flight insertion mechanism ( if any )9
tritium gasboosting system (if any), and
whatever hardware required to hold these
parts together o

A missile warhead plus its adaption kit o

A generic prefix designating a specific
experimental model of an atomic warhead o
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A3C aircraft 9 269
AhD aircraft9 1653 166s 179
ABLE Shot (CRCBSRDADS) s 8-10
ABLE Shot (WMBLER )9 54
AFOAT=19 Operation BUSTER/JANGIE 3 39 s 42,9 44, Operation CASTIE,? 97;

Operation PLmmBOB9 167-168, Operation RANGERs 33, Operation REDIolING,9
270; sampling Operation UPSHOT/~JOTHOIEs 80, sampling responsibilities,?
212,9 261, sampling techniques,? 76

Air Defense Commands 100s 154
Air Force Cambridge Research Center9 133-134$ 1459 179

9
269

Air Force Flight Test Centers 242
Air Force Special }kapons Genter, 21, 53ns 8o, 122n

3
1729 2329 263n,

approved sampling squadrons 263; flying safety award
J

272, procuring
suitable samplers 3 124,9 199,9 242-243 9 245=247 9 2499 251-253

9
290,

radiation exposure problems 3 126-128,? 130, sampling responsibilities.9
212, sampling squadron transferred to ~~TS.? 292, support to operations,?
54,? 83,? 8409 94,? 96,9 99,? 1009 112 09 1219 130,9 132,9 152 09 158, 1679 174=
1769 179,9 266

Air Force Technical Applications ~enter9 280
09

283=2859 2909 292
Air Materiel Command,? modifies aircraft for sampling,? 65,? 97,? 99,? 255,

supports sampling,? 6, 14s 34,? 4o,? 280
Air National Guards 167
Air Proving Ground Jommand,? supports samplings 149 35,9 4o,? 50=51
Air Research and Development Commands orders sampling squadron established,?

266, sampling projects,9 21, 50,? 83n, 100,? 1759 177,? 245,? 248,9 251=252$
2559 263 9 2630,9 279; world-wide sampling9 280

Air Trans port Command 9 14
Air Weather Services 24,? 309 37 3 389 261, sampling squadron a part of,?

293=294, world-wide sampling projects 9 2809 283
9

2859 292
Alamogordo,? NGMo,? 19 4
Alaskan Air Commands 2809 284
Albuquerque,? N. Me.? ~,? 51,? 128
Albuauerque Operations Office,? 236
Aleutian Islands,? 2,81
Andersen Air Force Base 9 281s 287
Andrews Air Force Ease,? 134,? 136
ANNIE Shot:J 86
APkJHE Shot,? 149
APPLE Shot,? 1?2,? 126
Armed Forces Special "[eapens ProJect,? L29 1309 133,9 174,9 246
Army Air Forces 9 Operation :;ROSSROAI6, 3=4
Army Chemical Center,? 76
Army,? Uo SG,9 Operation SROSSROAffi.'l 3; Operation SANDS TONE9 14
Atomic Energy Commissions 14s 42,? 47.9 163, accepts manned sa'1lpUng,9 38.,

radiation exposure problems,? 81, 85,? 90,? 199=200
9

236a 239 1 sampling
requirements,? 30, 33, 4o,? 42,? 50.9 97,9 121 9 158,9 17?.'I 242 9 253~ 265

9284,? 290,? 292, sampling techniques,? 17~18J 20,? 154.9 222
Ave,? Sgto Robert J o,? 32n
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B-17 aircraft, 41; in sampling, 6-13, 15-23, 34-37
B-25 aircraft, 165-166, 242
B-29 aircraft, 1, 9, 15, 209, 261, as controller aircraft, 67, 69=71, 73,

215; disadvantages as sampler, 47, 242; Operation HJSTER/JANGtE,
38-42, 44-46; Operation PLUMBBOB, 165; Operation TUMBLER/SNAPPER,
50-54, 56; Operation UPSHar/K110THOLE, 82, 89

B-36 aircraft, as controller aircraft, Operation IVY, 67, 70=72, 77, 214;
evaluation as sampler, 242; modified for sampling, 40, 98=99,
Operation CASTLE, 97-98, 101, 106-107, 109, 111, 114, 117; Operation
HARDTACK, 179; Operation REDWIHG, 141, 147-148, 270; Operation TEAPar,
122-123, 132-134; proposed for IVY, 64, radiation exposure evaluated,
230

B-47 aircraft, 269, 288; Operation HARDTACK, 179, Operation PLUMBBOB, 166,
proposed for thermonuclear sampling, 63-64, 77, 96, 242 3 254; turned
down for IVY, 64

B-50 aircraft, 32, 41, 49, 77; as sampler controller, 82, 84, 87, 90, 126;
Operation PLUMBBOB, 165-166

B-52 aircraft, 147-148, 179, 245, 270
B-57 aircraft, 220; evaluation for sampling, 95, 117, 122, 126, 230, 242=

244., 246, 294; modified for sampling, 40, 245; Operation HARDTACK,
176-179, 181-182, 189-192; Operation PLUMBBOB, 165-167, 172, Operation
REDWING, 139, 141, 143, 145-149, 268; Operation TEAPOT, 123-124, 126,
procuring the D-model for sampling, 246-256; radiation exposure, 225,
232-233, 236; special sampling pro5ects, 274-276, 280,9 281t=288, 290
291

B-66 aircraft, 146, 269
BADGER Shot, 87, 89
BAIROKO, USS, 103
BAKER Shot (CROSSROADS), 10-13
BAKER Shot (TUMBLER), 54
Barksdale Air Force Base, 268
Barlow, Lieutenant MerriJ.,,l, 122
Batzel, Dr. Robert Eo, 96; 253
Bedford, Mass., 177
Bergstrom Air Force Base, 52, 65, 67, 77
Bickham, Capt. Claiborn Fo , 266-267
Bikini Atoll, Operation CASTLE, 109; Operation :}ROSSROADS, 9, Operation

REDWING, l47!i 149
BIACKFOar Shot, 148
Blandy, VAdm. William H. P., 3
Blytheville Air Force Base, 269
Bounds, Maj. Malcolm S., 123-124, 167, 1e9, 255, 266
Box, G01. '~lyde, 49
Bradbury, Dr. Norris E., 243, 251
Brandt, Maj. Gen o Carl A., 35
BRA.VO Shot, 106, 239
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Brown Field, Calif., 12
Brucs 9 Lieut c Lewis W. 9 266=267
Bunker, Brig c ('-en. Hm..rard G., 50
Burbank" Calif c 9 180
Bureau of Aeronautics" 154
Burke 9 r-1aj. Billy9 104
BUSTER ABLE Shot9 42, 44
BUS TER BAKER Shot9 44
BUSTER::::HARLIE Shot.ll 45
BUSTER DOG Shot9 45
BUS TER EASY Shot 9 45=46
BUSTER/t.TA'MGIE 9 Operatioo.ll 38':'47; BUSTER ABLE Shot9 42 9 44; BUSTER BAKER

Shot.\l 44; IUS 1'F..R CI-:ItiRLIE Shot9 45; BUS TER DOG Shot 9 45; BUSTER EASY
Shot, 45~46; JANGLE SU('Jffi Shot9 46; JANGI£ m~CLE Shot9 46; planning

3
39~419 261; sampling the shots 9 41-47, training for sampling,ll 263

~ars, Col. David 0. 9 Jr. 9 152
Bywater.? Col. Murray A. 9 '244

I
1
~
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c~45 aircraft,ll 165~166

C-47 aircraft", 41", 109, 1311 9 165~166
8~54 aircraft, 41 9 275~276
c~82 aircraft9 38, 261
C-97 aircraft 9 1459 1799 269
C-119 aircraft9 165-166
C=124 aircraft.ll 182 9 275
C~130 aircraft 9 285~288

Gamp Mercury 9 85
Canteruury9 Brig o Gen. William M09 152" 154 9 248 9 251=252

9
254

GarneY9 801. A. VO,ll 253-255
Carrizozo9 N.M. 9 2
CASTtE.lI Operation.? 1529 277 3 BRA\~ Shot.ll 106 9 239 J EORO Shot

9
Ill, KOON

Shots 1099 Ill, NECTAR Shot 9 Ill; planning fors 93" ROMEO Shot
9

.106.,
109; samrlin~ ~ircraft.ll 97=103,9,245, sampling requirements994~95", 2h::",
267; sampling shots s 103=117, sampling teclmiques 9 222

Century Engineering ~omrany.ll Inc. s 40 9 180
CIIARLIE Shot (TIJI,mLER)9 54, 72n
CHEROKEE Shot9 1479 252 "-
Chula Vista, Calif. 9 12
Clovis Army Air Field9 training at 9 4~7

COdY9 Col. Joseph J 09 Jros Operation ~~TGER9 33-349 37, Operation S~TDSTON~",
219 23=24; plans for manned samrling9 30=349 261

Consta9 Maj. Arthur L' 9 294 .
Corns Maj. James T' 9 122=1249 126, 267
CRE~~UT9 Project9 277 9 290
CRO~SROADS, Operationf 3=13, 14-15, 209 22; ABLE Shot,ll 8-10~ BAKER Shots

10-13 9 sampling9-4~13, Task Force One 9 3
CRrn~ FLIGHT, Pro~ects 2759 288~ 291
Crumley, Capt. Paul M0.ll 127 9 146
Curry9 Dr. Duncan.ll 245



as

DAKOTA Shot, 148
DayJ/ MS gto Jerome H0 a 48
Dean, (~rdon, 265
Defense Atomic Support Agency, 292
Department of Defense, 48, 52, 55n, 159, 175
Di Francisco, Lt o Nick J o, 32
Division, 12th Air, 93
Dixon, Sgto, Stanley R., 32n
DOG Shot (GREENHOUSE), 36
DOG Shot (TUMBLER) a 54
Donicht, Colo Harry Lo, 121
Drone samplers, 30, 117n; evaluation, 95=96, last used on lar~e scales

38, Operation GROSSRDADS, 6=13, Operaticn GREENHOUSE, 34=37, Operation
SANDSTONEJ/ 15-23 .

Early, Charles Wo, 249
Kast Sale Air Bases 292
East Sale, Australia, 274, 281
EASY Shot (GREENHOUSE), 36-37
EASY Shot (SNAPPER 5), 55

. ECHO Shot J/ III
Edwards Air Force Base, 166
Eglin Air Force Base, supports sampling, 15-17, 35-36, 40, 46, 51
Eielson Air Force Ease, Alaska, 281, 287
Ellingson, Capt oa Quentin C., 266-267
Elmendorf, Maj. Harry Eo, 164, 248, 251
Eniwetok Atoll, 218, 267; Operation ~ASTLE, 100, 103, 106, 112; Operation

CROSSROADS, 9, 11; Operation HARDTACK, 1789 182, 194; Operation IVY,
69, 72-75, Operation RED~rrNG, 140, 147-149, 175, Operation SANDSTONE,
14, 18-20, 23, Proving Ground, 267 .

Ericson, Majo Alan W., 161
ERIE Shot, 147
Eskridge, Lt. Elmer, 32n
Estes, Brig. Gen o Ho~e11 Mo , Jr., on aircraft positioning during tests,

152-154; Operation ~ASTLE, 93~ 93n~ 96=97, 99, 102, 106-107, 109,
procuring suitable samplers, 243=2L4, recommends B-57 for samrling'
117

Estes, USS, 101-102

=F=

F6F-3K aircraft, 12-13
F6F5 aircraft, 12-13
F-84 aircraft, accident during MIKE Shot, 72=75, approved for Operation

IVYIJ 50, 52, 65, contamination,ll 232 a 236, evaluation for sampling,\'
9L-96, 1173 139, 2109 230s 242-2L4, modified for samrling,ll 40,ll 8o,
83, 97=98, 216~219, 243, 265, Operation CASTLEs 97 9 99=102.1' 106=107,
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Ganyard 9 Majo, Max 13.,\1 161
Gavin, Col. Edward M., 93, 96, 999 244
Gent, Colo Thomas J 0' 35-36
r~orge Air Force Base 9 166
GEORGE Shot (GREENHOUSE), 37
GEORGE Shot (SNAP.PER 7),9 55
Glantzberg9 Brigo Gen o Frederic E09 56, commander, TG 132049 63, procures

sampling aircraft, 65 77 -
Glenn Lo Martin ~ ompany9 40,249-250:/ 255-256
r~LF BALL, Project, 277
Gordon, Capt. Ao 13 0, 212
GRABLE Shot, 89
Graves, Dr. Alvin Co, 53, procuring sampling aircraft, 48-50, 82:/ 243,

246=248 11 250-252, 254, proposals for sampling, 39, 231; 263-264,
sampling description, 215-219; test director, 39

GREENHOUSE, Operation9 29, 95, DOG Shot, 36, K4.SY Shots 36-37, GEORGE
Shot, 37, guided missile samplin89 95, 180, ITEM Shot, 37; last of
drone samp1ingo9 38, manned sampling perfected9 229, planning, 34=35

Griffith, Gen. Perry 13 0 .'1 174-175 -

1099 111~1129 222g Operation HARDTACK, 1799 255, Operation IVYs
66=67, 6G=7lo9 75-77, Operation PLUMBEOB, 165-167, 172, Operation
REDvnNG 9 141, 147-149, 268-269; Operation TEAPOT, 122-123, 126,
134, Operation UPSHOT/KNOTHOLE, 81=82, 849 87 9 89=90, sampling
trials in TIJHBLER/SNAPPER.., 54-56

F-86 aircraft.., 126
F-89 aircraft, 47, 49, 64.., 165, 166
F-94 aircraft.., 47, 49-50, 64
F-101 aircraft,? 269
FAT MAN.9 1=2
Fackentha11, Lt o Colo Warren 13 0, 161
Fackler,? Col. Paul Hos evaluates sampling aircraft 9 47; permanent

sampling unit9 265, Operation roSTER/JANGLE, 38, 41.'1 44-45;
Operation CASTLE, 104, Operation RANGER, 33-34, 37; Operation
SANDSTONE 21-23, Operation TEAPOT 9 12ln, Operation TlllmmR/
SNAPPER9 48-49~ 53, 56; Operation UPSHOT/KNOTHOLE, 81, 84, 89-90,
plans for manned samplings 30-34, 38, 121.'1 261, 26ln.? 263, 263n;
radiation exposure problems-, 87, 90.? 229

Faktorow II Capto Saul, 266-267
Felt, Dr. Gaelen L., 174, 253, 254
Fermi, Enrico,? 2
Ferriss, Maj. Lester R., Jr o, 31
FJ4 aircraft.? 164, 166, 179
FLATHEAD Shot, 148
F1emming l1 Dr. Edward l1 190
Fort Horth 9 Tex., 14
FOX Shot (SNAPPER 6), 55

hE ii,•
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Group, 9th Weather Reconnaissance, 293-294
Group, 345 Bombardment, 269
GrouP9 u05th Bombardment, 269
Group~ 461st Bombardment, 269
Group, .509th Composite, 4
Group, 4900th Air Base, 163
Group, 492.5th Test, (Atomic), 121, 132, 133, assigned sampling squadron,

266-267, procuring sampling aircraft, .50; support to operations, 270,
support to sampling, 39-41, 48, 80:1 lOu, 141:1 277, training sampling
crews!1 .50-.52, 264, two-base sampling operations, 82

Group~ 49.5oth Test, (Nuclear), 38n, 139, decontamination techniques, 236,
established, 1.58, 261n; GOLF BALL, 292, mission and sampling, 158=1.59,
Operation HARDTACK, 180; Operation PLUMBBOB, 1.59-161,9 164-16.59 168,
procuring samplers, 253-2.5.5

Group, Experimental Guided Missiles, 1.5
Guam9 22, 179, 281, 28.5, 287
Gutha1s, Paul W", sampling evaluation, 191-192, 273; suitable sampling

pilots, 213

H-19B helicopter, 151
H-21 helicopter 9 16.5-166
Hall, Col. Harvey Po, 294
Hamilton Field, Calif", 7
Hanley ~ Lt" Thomas H0!1 32n
Hanlon, RAdm. Byron Hall, 174, 253-2.54
HARDTACK, Operation9 212n9 277; list of shots, 182~18.5, 186-189, Operation

NE"BREEL, 186, 191; ORANGE Shot, 177, 186; planning, 174-182 9 231-232,
2.54-256; sampling the shots Phase I, 182-186, 27:l, sampling the shots
Phase II, 186-191; sampling requirements ~ 176; SANFORD Shot, 190,
SHRIMP Shot, 193, TEAK Shot, 177, 186; TIT.ANIA Shot, 189, YUCCA Shot:l
177, 182

HARRY Shot, 89
Hepola!1 Cpl. Henry J", 32n,.
Herry, ~apt" Cale, 213, 2.56
Hertford, K. F", 236
Hickam Air Force Base, Hawaii, ul, 193, 27.5
Hickam Field9 Hawaii, 7
Hiroshima, Japan, 3
Hirschfielder, J. 0", 1-2
Holtner, Brig. Gen. J. Stanley, 242
Holzman, Col. Benjamin G., 21-22
HONEST JOHN, 277
Hooks, Colo Daniel E., u9-.50, SO, 263f ,26.5
Houghton, Col. Karl H. 9 21, 39, 39n, 44, .56; participates in sampling,

104, 112, 114, permanent sampljng squadron, 26.5; radiation exposure
problems, 81, 87~ 90:1 229:1 232-233, ,239

33.5



-
HOTftT Shot (SNAPPER 8) f} 55
Hu11fj Lt o Gen. John E09 14
Hunterfj Colo William A Ofj 255
HURON Shotf} 149
Hynes 9 Lt o Colo Richard J 09 1399 161, 254

Jacksonvi11efj Fla ofj 189
JAGUAR,9 Projectfj 277
.TANGLE SUGAR Shot 9 46
..TPNGr,E UNCLE Shot.? 46
JB=57 samplersfj 292
..Tohnsonfj Sgto 1.vi11iard B09 32n
Johnston Island, 79 186
Joint TaskForce SEVEN, 93-94,96990,103,152,154,174-175,24432539256
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Kelley,9 Lieut o Robert Lo, 1239 255
Kepner, Maj. Gen. William EOfj air commander for CROSSROADS, 3, 9, for

SA~DSTONE9 14, 189 19
Kesling9 Colo Eari W.fj 39 9 48, 245
KICKAPOO Shot 9 148
Kieffer9 C61. William B., 231=232, 236-237, 239
Kil£,ore,9 Col. John R. 9 15, 16, 18
KING Shot 9 75
Kirtland Air Force Base, 40, 44, 5L, 126, 269 -' radiati on safety9 159,

receives MATS sampling squadron as tenant 9 295; sampling activitiesfj
32, 40, 51-52 9 143, 1803 182, 261 9 275, 284, 293; sampling training
programs 9 66, 81-82, 102; support of operationsfj 122,9 160-161,9 163

9
1669 178-1799 186; two-base sampling operation9 hI, 53,9 839 1729 272

KJ1.vI 9 Project 9 273 9 2779 288-290
Knoxville, Tenn. 9 134
KOON Shot9 109, III
Kreg1oh, Capt. Edwin ROj 40
Krull g Lieut. 9 F o S., 189

INCA Shotf} 148
Indian Springs Air Force Base,? Operation HARDTACK Phase IIf} 186, Operation

PLill1BBOB, 159-1619 163~1659 1679 172; Operation TEAPOT, 123, 127, 134,
Operation UPSHOT/KNaF~OLE, 8Lfj 87,? 89; sampling activities 9 32, 409
54-559 66...67., two-base sampUng operations, 539 82=83fj 167

Isooll, :}olo Robert N", 21
ITEM Shot fj 37
IVYfj Operation 509 52, 77, 809 82fj 93-95, 1009 102; preparation for

samplingfj 48 9 63-.669 265; radiation problems 9 76, sampling KING Shot
975, sampling MIKE Shot,9 69~74i 214~215; training programs 9 66-69

..
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Kwajalein Atoll~ facilities for sampling, 64, 69, 76; Operation
CROSSROADS, 7~ 9, Operation IVY~ 7l~ 75, Operation SANDSTONE,
18~ 19

L-20 aircraft, 165
LACROSSE Shot~ 147
Ladd, Majo Roy E09 32n~ 41
Landon, Col. Kurt M., 84
Langley Air Force Base, 269
Las Vegas Bombing Range, 29
Las Vegas, Nev., 29, 42, 44~ 128
Laughlin Air Force Base, 181, 276, 281, 286
Laurence G. Hanscom Field, 177
LeBaron, Robert,9 265
Lee, Ma2. Gen. Robert M., 35
LeMay, Gen. Curtis E.,9 proposals for sampling aircraft, 64
LITI'LE roY:1 1
Livermore, Calif., 96
Long Beach, Calif o, 276
Los Alamos Scientific Laboratory, 63; aircraft modifications, 249-251;

desi~s sampling tanks, 179-180,9 244-245, 250,KTI~9 288, Operation
BUSTER/JANGLE, 39, 42; Operation SASTLE, 94, 96; Operation
CROSSROA.IS, 4, 13; Operation HARDTACK, 191~193; Operation IVY, 64;
Operation REDltlING, 139-140; Operation SANDSTONE, 13, 20-22, 24;
Operation TRINITY, 1; Operation 'ruMBLER/SNAPPER:> 48-49, 52, 54,
Operation UPSHOT/KNOTHOLE, 80, 82, 84; radiation exposure 199, 211,
231; sampling responsibilities, 212-213,9 215-219~ 225,9 28h1 testing
and sampling requirements~ 29, 34, 38, 40, 63, 66, 83, 94:> 106,9 114,
139, 168, 182, 198, 242-243, 246-247, 263-264, 273-274, 290

Lowell, Steve, 189
Ludlam, Capt. Douglas G., Jr., 294

Mahon, Col. Herschel D., 152, 249
Manhattan Project, 1,9 4, 11-13
March Air Force Base, 166
March Field, Calif., 4
Marshall Islands, 12
McClellan Air Force Base, 39, 182, 287, 293
McClellan Central Laboratory:> 212
Mc~he~, Lieut. Sam Do, 266
McKinley, Colin, 189
McQuown,9 Maj. Herbert WO ,9 266-267
Meinke, Capt. Francis Bo , 266-267
Menza, Capt. Dominic E.,9 48
Meroney, Lt. Col. Vir~il Ko , 70-72, 214-215
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Ogden Air Materiel.Area.'l 98
O~le, Dr. Williams 243
Oldfield, Japt o Charles S• .'1 128, 255
Omohundro, Colo To To, 249
Operati on, see individual operation by name
ORANGE Shot-;1.77.'1 186 .
CBAC£ Shot, 148
Ousley, Colo Carl Ao.'l 64.'1 141, 161, 163.'1 268

338

Nagasaki, Japan, 3
NANCY Shot s 87
Nashville, Tenno.'l 134
NAVA.JO Shot, 149
Naval Air Special Weapons Facility, 176.'1 178.'1 269
Naval Air Station, Atlantic City, NoJ., 12
Naval Radiological Defense Laboratory, 133.'1 235
Navy, Uo So, 154,; Operation CASTLE, 101; Operatjon JROSSROADS, 3, 11-13;

Operation TEAPOT, 133
NB-57 aircraft, 291
NECTAR Shot, 111
Nellis Air Force Base, 31.'1 33 p 42.'1 166
Nevada Proving Ground, 84, 134, 218
Nevada Test Sites L5.'1 47.'1 80, 158.'1 163.'1 167.'1 1869 273
Nev~an9 Sol. Freq Hos 277, 279
Norfolk, Va 09 12.'1 134
Nugent s Col. Richard S • .'I 96

l1ET Shots 1?3
MIKE Shots 69-74s 93-94, 214-215
Military Air Transport Service, 175-176, 280, receives sampling

squadron.\l 292
Military Liaison Committee, 265
Mi11er.'l CoL Go 1\J • .'I 122
Miller, Jay, 189
Mi11s.'l Prig. Gen o John So, Operation JASTLE, 93.'1 106,; Operat jon 'IUMBLER/

SNAPPER, 48, permanent sampling unit, 261; procuring suitable
sa~p1ers9 242 9 245, supporting Operation BlBTER/JANGLE.'I 38~39

Mitchell, Majo Finis A., 104.'1 267
Mobile Air Materiel Areas 65s 97
MOHAWK Shot.9 148-149
Moore, Capt. M. S., 189
Moore, Philip Ro .9 procuring suitable samplers;; 179,; sampling evaluations 9

1919 193
MUSIC MAN.'I Project, 274.'1 277.'1 288;; 291~292
Myrtle Beach, So C09 134.'1 136



P2Vaircraft,? 41, 146, 179, 269
Pacific Area Command, 280
Pacific Proving Ground, 29, 67, 93, 96-97, 99, 105, 252
Partridge, Gen. Earle E.)/ 245
Perry Island, 106
Peterson, Brif. Gen o Normal L., 293-294
Philippine Islands, 281
PILGRIM, Operation)/ 231 , 252
Pinson, Col. Ernest AOj radiation exposure problems, 127-128, 235, 239;

radiation exposure study, 230
Plank, Dr. Harold F0' on sampling techniques 3 219-255, participates in

sampling, 42, 56, 70-71, 76 3 84 3 90, 104; permanent sampling
squadron, 265, procuring sampling aircraft, 49, 63, 94-95, 100, 124,
126, 139=140, 247~251, 254; radiation exposure problems,? 81, 87, 90s '
102, 231-232, 237, 239, training programs, 66

PLUMBBOB, Operation, 277, aircraft, 165-166; list of shots, 169-170,
planning, 161-165, role of 4950th Test Group, 158-161; sampling
plans j 167-168:J 236-237; sampling shots, 168-172, 272; SHASTA Shot)/
171

Power, Lt. Gen. Thomas SO:J 251, 279
Price, Maj. Joseph Lo , 1679 189-190

Q-2 drone:J 96
Quarles, Han. Donald A., 279

Raleigh, N. C., 134
Ramey, Brig. Gen. Roger M. 9 commanding sampling efforts for ~ROSSROAffij

3, 4, 9; for SANDSTONE, 14
RANGER, Operation, 29-34,.".37, first manned sampling, 30, 33-34 j 41 j 2299

242; preparation for j 32
RAY Shot ll 87
RB-36 aircraft, 102 11 104, 107, 117
RB-52 aircraft, 269
RB-57 aircraft, 280
REDWING, Operation, 175, 277, APACHE Shot, 149, BLACKFOOT Shot, 148,

CHEROKEE Shot, 146-l47, 252, 260; DAKOTA Shot, 148; ERIE Shot,? 147,
FLATHEAD Shot, 148; flight safety, 151-152; HURON Shot, 149,
INCA Shot, 148; KICKAPOO Shot, 148; LACROSSE Shot, 146, NOHAv.lK Shot,
148-149; NAVAJO Shot, 149; (\SAGE Shot, 148.\1 270, planning,? 139-141,
143, lU5, 243, 249, radiation problems, 149-150, 232, sampling shots 9

145-150, SEMTI!OLE Shot, 147-148; T~NA Shot, 149, YUMA Shot, 147,
ZUNI Shot, 147
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SA-16 aircraft, 151
Sampling, cloud characteristics, 201-206, drones, 6-13, 15-23, 309 36~38,

96, 117; first manned, 30, 33-34, fractionation discussed, 4-5;
guided missiles, 95-96, 180, 243-244; pre-manned, 1-24; procuring
suitable aircraft, 48-53,122, radiation dosage, 67, 76, 81, 839 85,
103, 127-128, 149-150~ 180-181, 205-212, 229-239; techniques, 13,
17-20.9 51.., 76~ 85, 104, 114, 180-181.., 193-194, 198-199.:1 212-226

Sams.9 Maj 0 William vio , 123-124
Samuel, Colo John SO.9 143, 145, 151, 252
San Antonio Air Materiel Area, 98
San Diego ~ Calif0' 12, 67, 180
San Diego Naval Air Station, 101
SANDSTONE~ Operation.9 13-24.9 29-30, 34, Rad-Safe program, 21, 238,

samplings 15-23, X RAY Shot~ 19-20, YOKE Shot, 20, ZEBRA Shot.9 21
SANFORD Shot.9 190
Schuder~ Capt. Hollis H09 32n
Schwartzs Samuel, 133
Scott Air Force Base~ 293
SEMINOLE Shot, 147=148
Sewell, Dr. Duane Co, 243
Shangri-La, DSS.., 12
SHASTA Shot, 171
Shipman.., Dr o To Los 238
Shot, see individual shot by name
SHRIMP Shot.9 193
Solar Aircraft Company.., 40, 180
Special Weapons Command~ 38=39.., 53n, 263n, support to IVY planning, 64,

support to Operation TUMBLER/SNAPPER, L17-50, 53; TG 132 0 4 established,
63

Reeves~ James Eog 253
Reid~ Elliott, 40
Rendova, USS967~ 69, 76
Richardson~ Maj 0 ('.en o William Lo, 15
Ritland, Colo Osmund J o, 4E, 80
Robbins, Lt o Colo ~arl V~g Jr o, 161
Robinson, Capt. James Po, 72, 72n, 73-75, 214-215
Rockinham, USS 9 7
ROMEO Shot ... 106, 109
Rose, CaptoWilliam So, 82
Rosemont, Califo, 180
Roswell Army Air Field, N.M 0' 4
Roswell~ NoMo, 4
ROVER, Project, 273, 277, 288
Rowan, Lieut. John Mo , 266
Royal Canadian Air Force, 272
Rubinson, William, 4-5, 13
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Spence, Dr. Ro Wo , 247-248
Squadrons 57th Reconnaissance, 40
Squadrons 393rd Bombardment, 4
Squadron~ 1211th Test, (SamPling), mission, 293; new home, 293; tenant

at Kirtland AFB, 294; see also Squadron~ 4926th Test, (Sampling)
Squadron, 320Dth Drone, 35 --- ----
Squadron, 4926th Test, (Sampling), Air Force Outstanding Unit Award, 277,

279; established, 261, 266~267; f1i~t safety maneuvers, 151-152,
239; flying safety award, 272; GOLF BALL, 292; KIWI, 288-290;
MUSIC MAN, 291-292; Operation CASTLE, 99-102, 106; Operation
HARDTACK, 179, lS1, 190, 271; Operation PLUMBBOB, 167, 171-172,272;
Operation REDWING, 139-141, 143; Operation TEAPOT, 126, 134, 136;
procuring suitable samplers, 122, 139, 177, 180, 256; radiation
safety, 150, 230; sampling responsibilities, 212, 270, 273-274;
special sampling projects, 276-271'; SUNDAY PUNCH, 290-291; Test
Aircraft Unit, 267-279; transferred to MATS, 292~294 (change-of-eommand9
293-294); under 495oth, 158, 161; world-wide sampling projects, 280-288

Squadron, 4928th Test, 270
Squadron, 4935th Air fuse, 159-160, 164, 273
Squadron, 4952nd Support, 159-160
Stewart, Col. C. B., 246
Stockman, Capt. Harvey S., 82
Stanford University, 40
Starkey, Lt. Col. James s., 84
Stranathan, Maj. Geno·L. S., 246-247
Strategic Air Command, 64; Operation CASTIE, 93, 100; Operation REDvrnTG,

143, 153, 268-269; participation in SANDSTONE, 14; pilots and aircraft
in IVY, 66, 67; support to Operation HARDTACK, 176-177,. 179, 181,
254-256; support to WMBLER/SNAPPER, 52,·54; support to UmIOT/
KNOTHOLE, 82; training sampler pilots, 272; world-wide sampling
projects, 275, 2S0, 28t~2S4, 291

Sheet, Kenneth, 96
SU~~DAY PUNCH, Project, 277, 290-291
Sweetland, Maj. Earle Eo, 32-33

T-33 aircraft, eva1uatio~as sampler, 47, 126, 230, 242,246; used for
sampling, 35-36, 40, 44-46, 50-56, 165-166; used for sampling training,
80

Tactical Air 8ommand, 139, 143, 145
Task Force ONE, 3
TaskForce SEVEN, organized, 14
Task Force 132, 93 .
Task Group 1.5 (Provisional), 4
Task Group 132.4, 56; formed, 52, 63; planning for CASTLE, 94;

preparation for IVY, 64-65, 76-77, 265
Task Group 3.4, 35
Task Group 7.1, 152, 174, 253

;
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Task Group 704,9 Operation CASTLE,? 97,? 100,\1 103, 106,? Ill; Operation
HARDTACK,\1 175-17,8,\1 195; Operation RED1tITNG, 139=141, 146n,? 150, 152,
organization of,? 14-15; radiation safety training.? 181; sampling
techniques used,? 219~225; suitable samplers,? 252

TEAK Shot.? 177,? 186
TEAPOT.? Operation.? 277; APPLE Shot.? 122, 126; HIGH ALTITUDE Shot,? 130:1

132-134,9 136; HORNET Shot.? 126; ~mT Shot,? 123; planning,? 121,
radiation problems.? 232; sampling higtl1ights, 122-130, sampling
preparations j 121=122; HASP-PRIME Shot,? 126

TE~JA Shot;; 149
TF=80 aircrafts 35
Thompson, Colo Alden G.,? 161
TIGER/GAT, Operation, 100, 277
TITANIA Shot, 189
Tracer1ab.? Incorporated.? 40, 98
Travis Air Force Base,? 275=276
TRINITY, Operation.? 1~2s 29
Truman 9 Pres 0 Harry S• .9 3, 14
TRUMPET, Operation, 212,? 212ns 231-232
TUMBLER/SNAPPER, Operation.? 47=56.? 66, 72n, 80; sampling shots,? 53=56,

suitable sampling aircraft, 48-51; Test Aircraft Unit formed,? 48;
training for sampling, 263

U=2 aircraft.? 255, 275, 282=284, 286-287
University of California Radiation Laboratory.? 96-97, 140,? 168, 182 s 1909

212 9 243,9 253
UPSHOT/KNOTHOLE, Operation.? 93, 267.? 277; ANNIE Shot» 86; BADGER Shot,f)

87; HARRY Shot;; 89; list of shots 9 86; NANCY Shot.? 87; RAY Shot987; sampling preparations.? 80-84, 266; sampling the shots,? 84-90

Wadd1etons Col. Thomas R. s 252
Wa1k9 Brig. Gen 0' Ao Ros 96
Walker Air Force Bases 66
"Ta1ker9 Lt. '';01 0 lda1ter Bo9 161
:1amer-Robins Air Materiel Area.? ILl1, 143, 180
Washington,? D. Co,? 38, 136, 139
HASP PRIME Shot.? 126
1vatkins.? Lt 0 CoL James Ao,? ,82, 267
liB=29 aircraft.? 22 9 23; first used in manned sa~p1ing9 309 33

9
37

WB=50 aircraft,? 242 9 280,? 2859 287
1'!igna11, :;01. Paul R.,? 161,? 168
Wi1son9 Ma~o C~n. Roscoe Eo, 33, 38
Wing.? 12th Fighters 52
vJing9 58thj1 4
Wing;; 301st Bombardment.? 268
Wings 405th Bomb 9 145
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Wing, 461st Bomb, 145
'l,ving, 550th Guided Missiles, 35
Wing~ 4080th Strategic Reconnaissance, (Light), 178, 256, 282, 290
Wing, 4901st Support, (Atomic), 54
World War II, 1, 267
Wright Air Development Genter, 51, 65-66, 96-98, 161, 177, 179, 248, 269
Wright, Lieut .. William N., 123-124
Wright-Patterson Air Base, 6

-x-

X RAY Shot, 19-20, .22

-Y-

YANKEE Shot, 111
YOKE Shot, 20
Yokota Air Base, 286
Yokota, Japan, 281, 285
YUCCA Shot, 177, 182
YUMA Shot, 147

-z-
ZEBRA Shot, 21, 22
ZUNI Shot, 147

I
I
I
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