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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 activity were
not only tﬁe L4926th Test Squadron (Sampling) but also many flyers,
scientists, andisﬁpport groups, both military and civilian, 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 dela;;d the publication of the sampling story
indefinitely. It is intedgéé, on the other hand, that this volume will
serve both as a history and a guide. There 15 included 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

AFWLIHO

unfamiliar with sampling as it was done in the past.

On 16 August 1961, the L926th Test Squadron (Sampling) transferred
from the Air Force Special Weapons Center, to become a part of Air
Weather Service, Military Air Transport Service, Along with the transfer

went many years of experience and profitable relationships among the

Center and agencies of the Department of Defense, A part of that story
is also brought up-to-date as a tribtute to the people who participated

in this invaluable service toward developing the muclear genie,

Ward :A&Lu«_?7\;v~%§1,
WARD ALAN MINGE »
Center Historian
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INTRODUCTION

querpaken at a time when atmospheric testing of nuclear weapons
or devices had been discontinued fer more than two years, this monograph
was to be a record of nuclear cloud sampling. Prior to completion of
the compilation of documents, interviews, and the writing of the
narratives, the Russians had started atmospheric testing and the United
States had resorted tpjﬁnderground testing, As this history was concluded,
DOMINIC was underwayw;nd'%he sampling story contimed,

From the opening chapters the transitipn ié toward a "problem-
solving" attitude. The problemsmﬁhich appear in the early tests are not
the problems of later tests; tﬁg”qolutions to the problems of the later
tests appear to have potential futurewﬁse, therefore they are discussed
in detail, Emphasis has been placedlop“presenting the solutions to
rroblems unique to the sampling effort, Nevertheless, the chronicling
of the cloud sampling effort‘cannot be completely divorced from the entire
nuclear testing activities,

Basically, the text contains information which all of those directly
associated with nuclear cloud sampling or with decontamination 6f aircraft
should have knowledge. It is hoped that a study suéh as this will result
in an increase in the understanding of the need for nuclear cloud
sampling; that in turn, will result in an increase in the ?motivation"
level of those called upon for participation in future sampigng efforts,

Except in such sections as are inherently technical in natu;;, a

concerted effort has been made to reduce technical terms and phraseology

i3 SWEH -2-003L
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to understandable levels, Those readers who may be required to engage
in direct efforts associated with the sampling of clouds will gain an
understanding of the over-all complexity of the sampling mission and
wiil realize the importance of their specific tasks or missions.

Preparation of the chapter HARDTACK was made extremely difficult
because so manj of the documents were in use at Johnston Island by those
implementing Opef;t}on 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
DOMINIC, with due regard to the technical contents of the referenced
specialized documents avaiiaﬁleffrom the Historical Division files,
Fortunately, many of the documents used in compiling this special study
were assembled by a former member of the Air Force Special Weapons Center
historical staff, Mr, Warren Greene" Had Mr. Greene not secured these
documents when he did, much of the story would have been lost, Unless
designated as being physically located el;§where, all documents referred
to are in the files of the Air Force Specialbﬁéﬁxmns Center Historical
Division. They are available to authorized individuals wishing to study
their contents; it is possible that copies may b; loaned when requested
through 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, in the rare disagreements which arose, reé;rdless of the

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

iid : SWEH-2-003L
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all human beings. It is doubtful that a serious student could peruse
those communications without becoming infected with some degree of hero
worship 4s concerned many of the principals who engaged in the awesome
task of nuclear testing,

1t is«regrétted that insufficient credit is given to the pilots
who gathered the nuclear debris, MNor do the primary or secondary sources
give sufficient 1nforﬁ;fion concerning those rare individuals, The
scientists from "The Hiii"w(Los’Alamos Scientific Laboratory) who gave
me such valuable assistance in compiling this work, emphatically
pilots. From Los Alamos, I am particularly grateful to Paul Cuthals
and Philip Mocre who read the mé;;séfip% with a critical eye., Valuable
assistance was given by Colonel Paul H. Fackler who has had a guiding
hand in sampling from the early days and Captain Gordon E, Stalcup,
historian for the L926th Test Squadron (Sampling); many members of the
staff of the Air Force Special Weapons Center Technical Library, and by
Ward Alan Minge, Air Force Special Weapons Senter.Historian. Mr. Minge
was particularly helpful and patient in the guidance,éécessary for
converting journalistic habits of writing into historﬁcal férm.

) 70% &

LELAND B, TAYLOR -
Master Sergeant, USAF
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CHRONOLOGY

16 July 1945 First nuclear device exploded at Trinity,
o New Mexico, introduced the atomic weapon era,
6 August 1945 Atomic bomb dropped on Hiroshima, Japan,
9 August 19LS Atomic bomb dropped on Nagasaki, Japan,
-= July 19L6 Operation CROSSROADS conducted at Bikini
‘ Atoll in Pacific,
April-May 1948 . Operation SANDSTONE conducted at Eniwetok
Atoll in Pacific,
January- '
February 1951 _Operation RANGER conducted at Nevada
-Proving Grounds,
October- - ‘
November 1951 Operation HISTER/JANGIE conducted at
Nevada Proving Grounds,
1 April 1952 Special Weapons Command, redesignated
Air Force Special Weapons Center, became
part of the Air Research and Development
Command,
April-June 1952 Operation TUMBLER/SNAPPER conducted at
Nevada Proving Grounds.
1 July 1952 Indian Springs Air Force Base transferred
from Air Training Command to Special
Weapons Center,
-=November 1952 Operation IVY conducted at Eniwetok Atoll
in Pacific.
March-June 1953 Operation UPSHOT/KNOTHOLE conducted at
. Nevada Proving Grounds,
March-May 1954 Operation CASTLE conducted at Eniwetok and
Bikini Atolls in Pacific,
11 May 195) Air Research and Development Command directed

the Special Weapons Center to undertake air-
to-air nuclear warhead rocket development,

viii SWEH-2-003L
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February-
May

May-July

21 May

1 September
27 November

~=December

1 January

29 April

May-October

19 July

1 October

1955

1956

1956

'1956"\X

1956

1956

1957

1957

1957

1957

1957

Operation TEAPOT conducted at Nevada
Test Site,

Operation REDWING cbnddcted'at Enivetok
and Bikini Atolls in Pacific,

CHEROKEE Shot, first American airdrop of
a megaton weapon, performed over Charlie
Island, Bikini Atoll,

Activation of the L950th Test Group

(Nuclear).

Joint Task Force SEVEN published planning
schedule for Operation HARDTACK,

Special Weapons Center began planning for
ultra high altitude shot of ‘the HARDTACK

series,

Air Defense Command began limited emergency
ket capability.

Preli_minary *book message® constituting
authority for Air Force commands tq begin
initial planning for Operation HARDTACK -
issued by Afir Force headquarters,

Operation PLUMBBOB conducted at the
Nevada Test Site,

JAHN Shot fired at the Nevada Test Site;
first live firing of an| air-to-air
nuclear warhead, ~“2LTED

Headquarters, Task Group 7.4 (Provisional),
for Operation HARDTACK designated and
organized at Kirtland, This action
provided for two major subordinate units;
Test Aircraft Unit, Provisional, at : -
Kirtland, and the Test Base- Unit, Provisional,
at Ehiwetok

ix SWEH-2-0034



6 January 1958

28 April 1958

30 October 1958“

31 October 1958

2l; September 1959

7 January 1960
8 July 1960
22 August 1960
10 October 1960
16 August 1961

APWLJHO

Operation Plan 1-58 for HARDTACK rrovided
Task Group 7.L 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,

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

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

year,

SUNDAY PUNCH, contlnuing world-wide
sampling.

GOLF BALL

tcrwx..x“mmh,w Jackass Flats, Nevada,
MUSIC MAN.

KTWI-A THREE, -

L926th Test Squadron (Sampling)
transferred to Military Air Transport

Service and redesignated 1211th Test
Squadron (Sampling).
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CHAPTER I

TESTS PRECEDING MANNED SAMPLING

?erﬁﬁps the biggest thing to come out of the Second World War
was the development of nuclear energy. The intensive program which
resulted iﬁ making this energy available was climaxed by the detonation
of the world's first atomic explosion near Alamogordo, New Mexico, in
July 19L5, Comparea‘with later programs, the Alamogordo test was a
ivery primitive affdif: _Although the cloud itself was a factor in

planning the tedt 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.l

Operation TRINITY
By mid-19L5 the Manhattan Project scientists, working at Los

Alanos Scientific Laboratory, developed LITTIE BOY and FAT MAN, The
latter was chosen for the TRINITY test.. .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 reaection with the

bomb which could not be controlled., What if the chain reaction éid

not stop with the material in the bomb, but continued on through the
surrounding atmosphere?h At the same time, the expected cloud from

the TRINITY shot was the subject of some attention. Pr&féssorwJ. 0.
Hirschfielder, of the Laboratory, wrote: "Calculations which I have

made on the smoke column would indicate that the radius of our smoke

SWEH-2-003L
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column would be of the order of 500 to 100 meters therefore we would not
5

expect to poison an area of more than a few square kilometers."” Professor
Hirschfielder also proposed that FAT MAN be fired during weather conditions
"conducive to thunderstorms,* which would reduce the radioactive fallout

from the "smoke colxmn,"6

Possible dangers Erom the radiocactive cloud following the shot were
unknown, Therefore ,kbrecautions were taken to protect the unsuspecting
population near the test site. On Sunday evening, 15 July 195, a convoy
of Army trucks parked aloﬁ’éma road just outside the small town of
Carrizozo, New Mexico, northeast-of the test site, The convoy commander
was in contact with the test operatid;; by radio and, if the nuclear cloud
drifted over the little towm, the trﬁéjk, convoy was to enter Carrizozo and
evacuate the citizens,' Just before daylight on Monday, 16 July 19LS,
the first atomic bomb detonated with an energy release of approximately
23.8 k:i.lotons.8 Two Sherman medium tanks, with Army crews approached
the crater following detcnation and measured the radiation, They had
been modified for sampling; a scoop operated from the interior of the tank
and the interiors were lined with lead, Professor Enrico Fermi was in
one of these sampling tanks, supervising the operation, Crews lowered
the scoops and ®btained dirt for laboratory analysis, This constituted
sampling mission for Operation TRINITY.9 But the scientists were well
satisfied with the TRINITY test, The bomb %, , , was as powerful as any

had dared hope and it was a practical weapon."lo

2 SWEH-2-003)
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Operation CROSSROADS

During Hiroshima and Nagasaki, no attempt was made to collect samples
of any type. These were the only nuclear detonations made by the United
States which did not have spme samples taken, They were followed in
July 1946, by Operation CROSSROADS, the first of many elaborately planned
and conducted tests on the new energy. During CROSSROADS, the debris
‘from an atamic cléu@li_was sampled by aircraft for the first time.u

The gmatex? partat the Operation CROSSROADS program involved the
United States Navy. f‘rém target arrangement to support units, the

operation was almost entirely Navy with naval personnel filling 90 per cent
of the posts.lz On 29 December 1945, the Joint Chiefs of Staff appointed
Vice Admiral William H, P. vBla.:;ly, ‘an .ordnance spscialist, to command
Task Force One, the organization which would conduct the tests., President
Truman, on 10 Jamary 1946, approved the appointment and, the next day,
the Task Force was activated.13 ”
Air operations for CROSSROADS was commanded by Major General W, E,
Kepner, Axmy Air Forces, General Kepner had wide experience in aviation'
commands and was familiar with both Army and Navy é.ir ac:‘l:i.vit.ies.]'h
Admiral Blandy organized a mimber of task groups for specific functions,
a practice which was contimied through nuclear test programs including
the overseds tests conducted ten years later in 1956.15
Under the Task Force, the Army Air Forces establislfiég Task Group
1.5, commanded by Brigadier General R, M, Ramey, Gene;aviwﬂaméjr's Task

Group was responsible for all Army Air Force activities during Operation
3 SWEH-2-0034
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CROSSROADS and the S58th Wing of the Fourth Air Force was designated
Headquarters, Taﬁk Group 1.5 (Provisional).16 From this organization
came the staff for the test group, The 509th Composite Group and
Roswell Army Air Field transferred to the Fourth Air Force from the
Second, It had dropped the two atomic bombs on Japan during World War
IT. The 58th Wing then transferred from March Field, California, to
Roswell, There an intensive training program was instituted. FEach unit
concentrated o its special mission, with the highest priority being given
to the bombing aircraft uq;%, the 393rd Bombardment Squadron. Bombing
ranges near Albuquerque and Alaﬁ;gordo were used heavily and Clovis Amy
Air Field as a satellite training field for Task Group 1.5 (Provisional)
where the world's first atomic cloud éampling was in preparation with

17
drone aircraft,

Sampling CROSSROADS

Operation CROSSROADS saw the beginning of A;r Force atomic cloud
sampling with drones because of the unknown dangers. Manhattan Project
sampling requirements included tiny portions of th;:debris contained
in the atémic ¢loud which represented what was actually contained in the
clqud, One of the biggest worries for the scientists at that time was
that fractionation would takes place, Fractionation was thewphysical
change in the distribution of debris particles collected and could
give false impression of what the cloud contained, “Withwnéi
experience to fall back on," William Rubinson, a Los Alamos scientist,
wrote, "All that one can do is to collect as many different sampi;s in as

many places and as many way® as possible, and devise what means he can
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of testing whether fractionation has occurred, A silent prayer is then
madé th#t no fractionation will occur,® Fractionation occurring
naturally within the cloud and that caused by the characteristics of
the sampling device employed, constituted two types of fractionation,
Manned sampling was at some disadvantage in the first type because of
the necessarily later penetrations,

One method of testing for fractionation, Rubinson added,was with
samples collected by radio-operated drone boats, Soon after the CROSSROADS
detonations, drone boats would move in to collect water samples, After a
period of time, other dronefbnats would go 1ﬁto the taréet area to collect
more samples, If the later saﬁéleiumatched the earlier ones, Mr. Rubinson
reported, ". . . then we could be sure that no fractionation had occur;ed
between the time of the shot and time the first samples were collectedi*
Under the c¢circumstances, Rubinson wished\forwas many cloud samples as
could be taken, For the airburst, he asked that cloud samples be taken
from eight differﬁnt altitudes with only four altitudes during the water
detonation, -

Task Unit 1,5.3. The Instrumentation and Test Requirement Unit,
Task Unit 1.,5.3, was charged with taking samples from the atomic clouds

during Opefation CROSSROADS, The unit organized at Clovis Army Air Field,

* . . N -
Results of the water sample tests indicated that some fractionation
had taken place,
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New Mexico, on 1 February 1946, and consisted of people from technical
sections of the Air Materiel Command, at Wright-Patterson Air Base, who had
been engaged in development of drone operations. There were also a number
of expertenced B-17 bomber crews in the unit. > In this context, the Army
Air Forces Drone Unit had four B-17 drone aircraft, four B-17 drone control
aircraft, and one B-17 master drone aircraft, They were equipped with air
filters and air collection bags for gathering debris,’® Box-like filter
holders were mounted;én the top and bottom of the drone aircraft fuselage,
Into these fitted two thicknesses of filter paper which admitted 90 cubic
feet of air through them, _Each drone had a larger rubber bag which could
capture 90 cubic feet of air.nbﬁﬁege bags were opened for thirty seconds
while the drone passed through the claﬁd, then closed, In addition, the
engine air intake filters on the drones were removed after a flight and
tested for radiocactive debris, although thig method produced very little
radioactivity.lehe drones also carried cameras to record the growth of
the atomic clond at close range.22
Air Materiel Command technicians began an intensive training program
at Clovis Army Air Field to enable B-17 bomber crews- to handle drone aircraft,
Special courses in the use of radio-controlled eqﬁipmen% were instituted
and preparation for an activity never before attempted, Drone airéraft
had been operatad before by remote control, but during the drone training
program, safety pilots were aboard to prevent loss of these specially
modified aircraft.23 The Task Unit 1.5.3 accomplished its firsf’training
mission on 11 February 1946, and by 15 February 1946, the first B-17

pilots began training in radio-controlling of drones from the ground
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and from other B-17 aircraft in flight, The flight training stressed
long-range navigation, cruise-control, radio-controlled landings and
takeoffs, and both high and low altitude missions in order to achieve
coordiﬁétion between the control aircraft and the drones, Much time
was devoted to ground approaches and to developing standard operating
procedures) fo:; all phases of drone control and operations, Sixteen
B-17 crews completed drone flying training during which they accum-

lated some 138 hours of flying and 90 hours of ground training.ah

for the operational phase of WCV}ROSSROAIB. The echelon of-Task Unit 1,.5,3
left Clovis Army AirField frﬁ 19 to 23 April 1946, and flew to Hamilton
f‘ield, California, to Hickam Field, Hawaii, to Johnston Island and to
Eniwetok, The water echelon arrived in the islands aboard the Rockinham
and all persomel of the unit were in placé by 6 May 19’.;6. Headquarters
for Task Group 1.5 was on Kwajalein, while the drone unit, along with
part of the air-sea-rescus service, was at Eniwetok.zs
Drone flight training immediately resumeﬂ in the Pacific area with
eight practice missions flown between 14 May and 2h June 1946, Six of
these practice missions were dress rehearsals for all air units of the
Task Group; one mission was for the drone aircraft alone; and one was a
dress mhea;a—l which cancelled after the drones were aix;éady on station,

Altogether, the drone aircraft unit flew some 610 hours of practice before
the first shot of the series,
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At first, the main problem encountered during the training period
was coordination between the ground controllers, who landed and launched
the aircraft from control jeeps,'and the airborne controllers who flew
the drones from other B-17 control airplanes, During the training on
Eniwetok the ground drone operatdrs controlled 124 takeoffs and made
1L0 landings with the‘BEIT drones, The airborne controllers totaled
89 flights during the same period.26 During all these practice missions
a safety pilot sat in the drone aircraft, On one occasion the safety
pilot prevented the drone B-l7 from crashing on takeoff. On another
occasion the drone went into a steep climb just after clearing the rumvay
and the safety pilot straighteﬁéamft out, before the airborne controller,
in a control B-17, took over the flight of the drone, On another
occasion a corroded antenna snapped on a drone, which would have been
lost had the safety pilot not been aboard to land the aircraft. As these
malfunctions occurred, the drone unit techﬁiéians and mechanics corrected

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

Sampling ABLE Shot. On the last day of June 1945, word circulated

that the first atomic bomb of the series was to be dropped the next
nmorning, During the night, crews swarmed over the drone aircraft, making
final adjustments; At about 0130 on the morning of 1 July 19L6, the
first of some 85 aircraft took off to participate in the tesé;q On
Eniwetok, ground control pilots in radio jeeps sent the four B-17 drones
off on schedule, The four control B-17 aircraft took over the drones

and climbed them to their assigned altitudes, where they began a
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PRIVACY ACT MATERIAL RERMOVED

pron pattern while waiting for the B-29 aircraft to drop the bomb,
A fifth B-17 bomber, the master control aircraft, also circled with the
others over Rikini Lagc:on.a’8

= A command aircraft, with . and aboard,
circled over the test area ca the lookout for any last minute changes
to the air pattern while the B-29, arriving with the bomb; reported
bombs away and at fapproximtely 0900 ABLE exploded over the target fhet.29
At this point, the control aircraft, MARMALATE TW0, turned its B-17 drone,
FOX, toward the rising cloud at an altitude of 24,000 feet, As the drone
neared the atomic clﬁﬂ;‘; MARMALADE TWO released it on automatic pilot and
drone FOX entered the cloud-about eight minutes after eibloaion. MARMALADE
TWO speeded up, circling around the cloud carefully, and when FOX drone
cams cut the other side, again took command and began the trip back to
Eniwetok,

At 0920 GEORGE drone entered the cloud at 30,000 fset altitude,
The control B-17 was heavily loaded with fuel and, when it had circled
the cloud, GEORGE drone had already come cut and was héaded away. The
master drons control aircraft then took control of GECRGE until the
control aircraft caught up, At 0921 HOW drone entered the cloud followed
by LOVE drone at 0922, Both were recovered by their comntrol aircraft,
The four B-17 drones were flown back to Eniwetok and turned over to

the drone controllers in jeeps at the end of the runway, All four drones
landed and taxied to the radiological safety area, Radiologists and
project persomel removed the air bags and fuselage filters, loaded them

aboard a transport aircraft, and flew them to Kwajalein for laboratory
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tests, The GEORGE and FOX drones, first two through the cloud, were
especially "hot,"

The ABLE test sampling mission proved to be a success, For the first
time samples were taken from an atomic bomb cloud., Also, for the first
time, four-motored drone aircraft had been flown without a safety pilot
aboard, -

Sampling BAKER., BAKER Shot came on 25 July 1946, During the

intervening time, the drone aircraft unit kept busy for an additional
requirement, performing necessary precision flying., Top test officialé
decided that two of the B-17 droﬁes, FOX and GEORGE, would be directly
over the BAKER detonation, This called for extremely accurate flying to
position the aircraft and the unit flew daily missions over Bikini or
Eniwvetok preparing for the mission, A radio beacon on the target ship
aided the drone controllers in positiming.3°
On the morning of 25 July 1946, jeep radio equipment launched these

two drones which were taken over by their drone control aircraft and flown
to an area west of the target ship, with Boro Island as the reference point
for making their run on the target., While waiting for the shot to go off,
drones FOX and GEORGE underwent two practice passes across the target
ship, The radio beacon on the target was of great aid in placing the
aircraft.31 T

Seconds before BAKER Shot, drones FOX and GEORGE starté& their live
runs over the target ship, FOX drone flew at 6,000 feet altitude and

GEORGE drone was at 16,000 feet, On board GEORGE was a televisicn
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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
exploded in the water, FOX drone was almost directly overhead, Five
seconds later, the shock wave caused FOX drone to gain 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 fyell,split sand standard aircraft cushions inside the
aircraft bursted, Drone control was maintained throughout s however, Ten
seconds after the blast, the shock wave struck CEOR(E, 16,000 feet over
the target, GEORGE gained 300 feet from the shock vave, but sustained no
visible damage, Both aircraf-# responded to directions and landed safely
on Eniwetok.33
Drone HOW passed through the atomic cloud at 7,000 feet on a
sampling run five minmutes and eight seconds following detonation. At
seven and one-half minutes after the detonation, drone LOVE went through
the center of the cloud at 11,000 feet, Returning to Eniwetok, drone
LOVE got away from its control aircraft and, afteyr» a call for help, the
master eontrol aircraft regained control.3h Three of the B-17 drones
landed at Eniwetok without incident, but drone HOW lost its brakes on

landing, went off the end of the runway, and sustained some dama,ge.'35

When Manhattan Project scientists later removed the samples from
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

Task Unit 1,6.1, Navy Drones. A Navy drone unit also collected

samples from the atomic clouds during Operation CROSSROADS, Organized
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at the Naval Air Station, Atlantic City, New Jersey, on 26 January 19L§,
it had 30 drone F6F-3Ks and 26 drone control FEFSs, On 7 March 19L6,
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,>’
When the Shangri-La sailed from San Diego, the Navy Drone Unit had four
.F6F drones modified to ;:ollect samples, In the Marshall Islands, the
drone aircraft landed on Roi Island, base of operations, While waiting
for ABLE, the Navy drones accomplished }39 takeoffs from the decks of the
Shangri-La, with 110 catapul:; launchings. The unit also accomplished 87
drone landings on the carrier deék.38

On shot day, the Navy Drone Unit had its airplanes in the air on
station, A few minutes before detonation, one of the four FSF drones
suddenly went out of control, dived away from its mother ship, and crashed
into the sea, The other three drones went through the cloud and retumed
safely to Roi Island where the Manhattan Project personnel removed the
samples,

For BAKER Shot, the drones carried cameras. In the 2l days between
shots, the Shangri-La launched drones L93 times, Only one accident marred
the Navy's training program. During a routine training flight from Roi
Island on 9 July, a Navy drone with a safety pilot aboard, suddenly rolled
at very low altitude and dived into the sea, Both the airpl.ane and pilot
were lost, Otherwise, BAKER operations went off without incidenﬂ; the

drones passed through the cloud, then landed on Roi Island where the

12 SWEH=-2-003L

AFWL/HO

A

L)



samples were removed.3 9 However, only one of the three F6F drones returned

with a usable sample."‘o

Evaluation of CROSSROADS Sampling

MThe Manhattan Project scientists left no doubt they had received
valuable information from the sampler drones during Operation CROSSROAIS,
Sampling pape‘rs from both shots were good, although only one B-17 and one
F6F got samples on BAKER Shot, Subsequent chemical tests indicated that
no fracticnation had ;aken place.hl The rubber air bags, carried aboard
the B-17 drone aircraft worked very well for collecting s#.mples. They
had been opened for about 30 seconds while in the cloud; and scooped up
air and debris samples. Ho;e}er, technicians were unable to use these
becauvse ", , , we were unable to leam in time how to get the activities
out of the bag without 1:‘:‘acti.orxa.t‘,i‘bn."1‘2 Finally, a B-29 tracked the
atomic cloud in an attempt to sample if all other methods failed., On
AELE Shot the B-29 attempted a sample several hours after the shot, but
the radiation intensity was barely detectable .h3

After a look at the data back at Los Alamos, Mr. Rubinson made these
recommendations for future attempts to sample miclear clouds:
If it is at all possible, samples should bewcollected
by the drone air filter method, These were our most
reliable samples, , . . 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 en

accurate efficiency determination is feasible with
such a sample, co

Operation SANDSTONE

The following spring, on 3 April 1947, the os Alamos Scientific
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Laboratory proposed a new atomic test series,hs which the newly established
Atomic Bnergy Commission submitted to President Truman who approved the
series on 27 June 1947. Detailed plans were drawn up with approval from
the Joint Chiefs of Staff on 16 October 1947, Two days later, on 18
October, Joint Task Force SEVEN formed to conduct the tests with
Lieutenant General John E, Hull, United States Ammy, as Commander, while
Major General William E, Kepner received command of all aerial units, the
same duties he had performed during Operation CROSSROADS ., 10

Although Task Force SEVEN became official on 18 October 1947, various
units began operations befbx; that date. On 8 October 1947, the United
States Air Force, not yet a month old, directed the Strategic Air Command
to organize, equip, man, and train an Air Task Group for the new series,
Operation SANDST(NE, At the same time, the Air Materiel Command, Air
Proving Ground Command, and the Air Transport Command were to give support,
Eighth Air Force of the Strategic Air Command had the duty of procuring
personnel and organizing Task Group 7.h.h7 Oon 16 October 1947, Brigadier
General Roger M, Ramey, was again called upon to command the task group.
which was to gather cloud samples and shock wave measurements with drone
aircraft, operate photographic aircraft, long-range weather reconnaissance
aircraft, cloud tracking aircraft, air-sea rescue aircraft, inter-island
air transportatfon, emergency air evacuation for Eniwetok, if needed, and
aircraft to transport radiological safety monitors, and radiological sample
materia-ls.he

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

Texas, on 9 January 19!48.1‘9 Copies of the reports from Operation
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CROSSROADS were obtained from Air Force histories so that Task Group

7.4 staff members could read about problems encountered during the former
tesf. A significant change occurred with the new operation as security
classification became much tighter., Also, obtaining supplies and qualified
personnel was much more difficult in 19L8 because the war was sometime

passed and military services were operating at a low ebb.s0

Sampling for SANDSTONE. At this time, Colonel John R, Kilgore

commanded the First Experimental Guided Missiles Group, Eglin Air Force Rase,
On 1} July 1948, Major General William L, Richardson, Chief of the Guided
Missiles Division, Air Force headquarters, wrote the Colonel requésting
information about the Group'; capabilities to train and make available
either B-~17 or B-29 aircraft for special drone missions, After studying
the problem, Colonel Kilgore's people concluded that it would take about
two years to develop the B-29 for drone operation, Emphasis shifted to
B-17 aircraft when on 15 August 19L8, General Richardson visited Eglin Air
Force Base to discuss support for a drone operation similar to that
conducted during Operation CROSSROADS., The first talk assumed that 10
drone B-17 aircraft and 6 control aircraft would be needed, Colonel
Kilgore believed his group could handle the job and [’:reparat.ion‘ of the
samplér drgneé_ for SANDSTONE got under way, However, onw8 December 19.8,
the drone requirement changed, Colonel Kilgore was to supply 12 samplers
and 12 control B-17 aircraft. -

The drone unit, Task Unit 7.L.2, had the most serious training problem

in Task Group 7.L because of the peculiarities of its mission, Personnel
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often had to be trained ®"from scratch" on the complicated electronic
equipment used in the drones, Also, there was serious shortage of
“beepe;' pilots to control the drone aircraft, Officers who had experience
with drone aircraft operations were called back into service and others
wvere put into training for drone operations, An excellent aircraft pilot,
the drone unit soon discovered, might be unable to develop proficiency

as a "beeper® pilot, fherefore,-a large number of pilots entered into

the "beeper"® traininé.

There also was a problem in securing and training maintenance
personnel for the drone ﬂéi;'s communications and electronics equipment,
Besides a lack of qualified pgps@nnel, there was not enough space to
conduct the training, equipment was iééking or inoperative, and power
supplies for the equipment on hand wﬁg inadequate, In some cases : }
individuals had been assigned to the unit for maintenance training after
the ocutfit had packed up for the move overseas to the test site.52

The drone unit's training program also caused a security problem,
No information had been given out regarding the impending Operation
SANDSTONE tests, However, Colonel Kilgore searched the entire Air Force
to locate all personnel who had helped operate drones during CROSSROAIS,
When these "old hands™ arrived at Eglin Air Force Base they recogﬂized
the preparatiof Boon enough and concluded that another nuclear test
operation was under way.53

Twenty=-four B-17 aircraft were prepared for SANDST(NE sampling, half
of them drones and half of them control planes, This allowed for SO |

per cent spares in the progra.m.Sh Each of the B-17 drones carried two
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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
fili;r bees were removed by pulling a lanyard attached to locking pins,
The lanyards were secured to the aircraft fuselage during flight and

were handy to ground crews, The drone unit personnel built a special
rig with which to ;ift the top filter box from the aircraft., The bottom
filter holder was ai}awed to drop to the ground when the lanyard was
pulled, Atomic Eﬁérgy-Commission personnel then dragged the boxes some
fifty feet away from thg aireraft where they were disassembled to get at
the paper. All the operation®, with the exception of actually taking the
filter papers out of the holders and putting them into ; lead sampler
container, were done by hand ana personnel who handled these boxes wore
cotton gloves.. Tongs were used to actually get the filter papers off the

holders and into the com;a.‘merS.s5

Some Special Problems, During Operation SANDSTNE, radiochemical

experiments with drones held a high priority.> However, the "beeper®
pilots aboard the B-17 control aircraft had to have light to properly
place these samplers in the cloud, On the other hand, a minimm of light
was neceasary at the moment of detonation to accommodate yet another-
important gcientiric experiment and compromise was needed.56 While still
at Eglin Air Force Base, the drone unit began flying missions to determine
more precise light changes at altitude and at ground level, just as dawn
approached.57

After arrival to the islands, the drone unit begén flying missions
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Just before dawn, They experimented with various times and altitudes over
target_area, and checked light conditions which were also being observed
on the surface, On 22 March 1948, General Kepner flew over the area on one
of these missions with Colonel Kilgore, and it ﬁas decided detonation

times for SANDSTONE could be determined, The drone aircraft unit had
discovered that,‘at alﬁitudes over the target area, it was daylight some
ten minutes before it was light on the surface, Therefore, the lighting
problem was solved b}‘exﬁloding the device some ten minutes before daylight

58

arrived at the water surface,

Another problem was settlea‘during the training program, From which
island, in the test area, should the drones operate? The ideal plan would
have been to operate the entire unit érom Eniwetok because this island was
near the target area, However, Eniwetok was a small island and already
overcrowded with essential operational units. The first proposal placed
drone operations on Kwajalein, For a sampling mission they would be
launched, flown to the atomic cloud, then landed on Eniwetok where the
Atomic Energy Commission persomnel could remove thefsamples.59 As a
drawback to this proposal, the Pacific area was subjected to frequent rain
squalls, During the two and one-half hour flight from Kwajalein to the
target area, rain would be hard on the filter papers in the boxes on the
fuselage, ané BEBbably would rip the papers up, After arriving in the
islands the drone unit altered this procedure. On the day Sefore a
scheduled shot, pilots would fly the drone aircraft manually to Eniwetok

and land them, The ground controllers would go to the island algso. On
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AFWLIHO "5(1

A



shot morning, the control aircraft would take off from Kwajalein and fly
to Eniwetok, The ground controllers would launch the B-17 drone samplers
and the control aircraft took them over, After the samples were collected,
the control aircraft returned the drones to Eniwetok where they landed and
the control aircraft proceeded to Kwajalein, This new plan added Ll
additional personnel to the population on Eniwetok, but was considered
worthwhile'because"pf the added ability of the drones to secure
satisfactory samples.’0 To establish a routine, Task Unit 7.L.2 accom-

plished many early morning drone flights, simulating missions,

X RAY Shot, The day before X RAY, on 1k April 1548, eight drones
were flown from Kwajalein t:miwet.ok. On the way, pilots made final
electronics checkouts, Before daylight the next morning the control
aircraft from Kwajalein arrived overhead and the drones were launched and
given over to the control aircraft, At 0550, about half an hour before
the shot, the drone unit reported to General Kepner that they were on
station.él Four were north of the target and four south of it, at L,000-
foot intervals on each side, starting at 14,000 feet and going up to
28,000 feet, When they went into the cloud a sample would be taken from
2,000-foot altitude intervals., The drones were scheduled to make three

passes through the cloud before going home.62

Just two minutes before detonation, the B-17 drone aircraft flying
south of the target at 14,000 feet altitude, suddenly went out of control,
and'though the control B-17 attempted chase, the drme crashed and

exploded in the ocean near Engebi Island.63

19 SWEH-2-003L

,p‘q,.- .
AFWLIHO

24



The shot detonated on schedule and the atomic cloud began to c¢limb,
The *beeper®™ pilots turned their drones off station, aimed them at the
cloud,’setkthem 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 again aimed at the cloud,
On the third penetrati;n, five of the seven drones made contact with
the cloud, tat the drones at 18,000 and 20,000 feet did not penetrate
because the "beeper® pilbpgﬂconld not locate any portion of the cloud at
their altitude, -

The seven drones landed sé?é}y at Eniwetok, where the Atomic Energy
Commission crews removed the samples éﬁd started for Los Alamos Scientific
Laboratory. Preliminary investigation indicated that the weakest sample

collected on X RAY was stronger than any taken during Operation CROSSROADS.éh

YOKE §Eg§; YOKE Shot was detonated on 1 May 1948, Drone operations
were a repetition of X RAY with the exception of a drone flying at 20,000
feet altitude, After arriving on station, the B-17 drone at 20,000 feet
was pulled out of its position and sent to 30,000 f;ét altitude, directly
over the detonation, A camera in the drone exposed a éicture just at
detcnatibn. F§f§ the shock wave hit the drone, it was not damaged, but
the "beeper® pilot had some moments of control difficulty.m}Colonel
Kilgore recommended to the air commander that this drone Ee“ﬁitgdrawn
from sampling, The other seven drones collected their samples on three
passes and returned to Eniwetok, These samples were even bettef;than the

65

ones collected previously,
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ZEERA Shot, ZEBRA day operations were not different from other
operations, with the‘ exception that on the last SANDSTCNE shot all
eight drone aircraft gathered samples, Los Alamos personnel declared
the ZEBRA samples to be the best yet.66 |

Rad-Safe Program on SANDSTCNE, The Rad-Safe program on SANDSTCNE

became very important., The unit monitored all aircraft, including

the drones, andhad Rad-Safe monitors aboard all flights, Participating
officers included Lieutenant Colomel Karl H, Houghton, involved in
radiation studies at the Air Force Special Weapons Center; Colonel
Robert N, Isbell, later to become chief of the Nuclear Applications
Branch at Air Research and Development Command; and Co].;nel J. J. Cody,

67.%1“:'0:1: the standpoint of future cloud

Jr., Assistant Rad.Safe Ch;f'.'
sampling operations, Colonel Cody's experiments with film badges on the
B-17 drons samplers were most sigﬁi.ficant. He placed these detectors
on the cutside fuselages of the drones, and inside where crew members

would have been had the planes been manned, DELETED

<D |
A
&

During Operation

SANDSTONE, an aircraft accidently flew through an atomic cloud and the
crew suffered no i1l effects, This incident commenced a chain of events
vhich eventually resulted in manned samplers,

As Task Force SEVEN was being staffed, Colonel Benjamin G, Holzman
21 SWEH-2 0034

i :

AFWLI KO



I

reported as metecrologist, He had served in the same capacity during
Operation cacssm.69 Another of the officers called in to help
with the weather missions was Lieutenant Colonel Paul H, Fackler, who

was then stationed on Cuan,

PRIVACY ACT PROTECTED
MATERIAT: REMOVED
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PRIVACY ACT PROTECTED
'MATERIAL REMOVED

Following the mission, Colonel Fackler discussed the experiment
with Colonel Cody, assistant rad-safe officer for the operation, This
incident, plus the £ilm badge experiments he had conducted, gave Colonel
Cody the idea that manned sampler aircraft, operating several hours after
. a nuclear detonation, might possibly obtain saﬁéies mich more efficiently
than measures used heretofore, With drones, the "beeper® pilot aimed
the aircraft toward the atomic cloud and the sample was obtaiﬁed by pot~-
luck, A mamed sampler could be maneuvered while approaching the cloud,
and during penetration so that the most lilkely parts of the cloud could
be sampled, In this way a greater precision in sample size and location
was rendered, allowing study of fractionation in greater detail among

various portions of the cloud,
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Following Operation SANDSTONE, Colonel Cody continued to consider
the possibilities of manned sampling, Colonel Fackler meantime, returned

0
to his Air Weather Service duties on Gna.m.7

Operation SANDSTONE Conclusions

In spite of the manned sampling incident, the Air Force concluded
from Operatioﬁ SANDSTCNE that the reliability of drone aircraft for
collecting cloud samélesmhad been proven; but more drones would be needed
for the next test, Sampling required improved drones and improved control
equipment, Also, more upmégkdate sampling boxes should be designed for
sampler aircraft, One of the biggest arguments for changi;g the design
of the filter collectors was thatgfour Los Alamos personnel suffered
serious beta burns on their hands while handling samples.71 After
Operation SANDSTONE, the Air Force recommended that a permanent drone
aircraft unit be established to carry out the sampling missions during
nuclear tests, Such an organization would allow the retention of
experienced personnel and help insure the development of equipment

needed for sampling operations.72
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CHAPTER II

EARLY MANNED SAMPLING ACTIVITIES

Eollowing Operation SANDSTONE there were three years during which
no muclear testing was attempted by the United States, However, the |
Atomic Energy Commission continued research and laboratory experiments
on nuclear weapon design and determined more testing ﬁould be needed,
One of the drawbacks to muclear testing was the high cost of operating
in the Pacific, _T;ae Atomic Energy Commission, therefore, suggested
that a location within the United States be used for smaller nuclear

detonations, Several sites were considered at no action taken,

Sampling Operation RANGER

Meanwhile, time approached for another test series, This was
Operation GREENHOUSE, scheduled for the Pacific Proving Grounds in 1951,
However, there were a number of minor weapon design problems which needed
solving beforehand, and in November 1950, the Atomic Energy Commission
resurrected its proposal for a continental testing site. In December,
approval was given to use the Las Vegas Bmﬁing Range, northwest of
Las Vegas, Nevada, The Atomic Energy Coumissioﬁ also proposed that the
testing site be put to use immediately to secure the information needed
for GREENHOUSE. This proposal was sent to the President who approved
it on 11 January 1951, and Operation RANGER followed, From the first
proposal to the final shot the entire operation was plan;xed and executed
in less than three months. Though "quick and dirty," Operation RANGER
coﬁtained a good many "firsts" in atomic testing. It was the first

nuclear detonation in the United States since the TRINITY; contained
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the first airdrop of a nuclear device within the United States; saw
the first burst photographic effort, using radarscope images; and,
perhaps_most significant of all, the first attempt to sample a nuclear

cloud with a manned aircraft.l

Mammed Sampling, Following Operation SANDSTONE, Colonel Joseph J.

Cody, Jr., had continued work on the possibilities of collecting cloud

samples with manned airéraft. For three years, he conducted, or had

realized there was no time to organize drone samplers for this operation.
However, he asked the Air Wbafﬁ;r ngyice headquarters for some WB-29
ajrcraft with which to conduct experimental sampling, The request came
just 28 days before the first shot4was to be fired and Colonel Fackler,
who had been transferred from Guam to Washington since SANDSTONE ended,
helped secure these aircraft.2 Eventually three WB-29 aircraft were
removed from storage and made ready for the sampling program, Personnel
installed filter boxes, like the ones used on drone aircraft during
SANDSTONE.3 Two mofe WB-29 aircraft were secured #nd modified to track
the cloud.

Severa% purposes evolved for the program, First the cloud tracking
aircraft were a requirement established by the Atomic Enérgy Commission,
The cloud samplers, however, were for the Air Force atomic;energy
detection system, They also afforded an opportunity to calibr;te radiac

instruments then available, and to test the feasibility of manned
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Colonel Paul H, Fackler

samrling collecting from a nuclear clond several hours after an atomic
detonation,

On 21 Tamary 1951, Colonel Fackler with a Major Lester R, Ferriss,
Jr,., flew to Mellis Air Force Base in order to establish an ai}éraft
control facditity where commnications were available and where they
plotted positions of the cloud sampler and cloud tracker aircraft,
They estatlished a control center separate and indepeﬁde;£ of the center
maintained for all other aircraft in the test. The two colggfls

alternated as aircraft controller. They were followed by the WB-29
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aircraft and crews on 2L January 1951, and early the next morning, they
took off to participate in the full-scale rehearsal.s

On the morning of 27 Jamary 1951, the B-50 aircraft carrying the
first ndéiear device for Operation RANGER arrived over the test site,
having taken off from Kirtland Air Force Base. At 02LS, the first

sampler, QUEBAELL One, took off from Nellis Air Force Dase,

'PRIVACY ACT PROTECTED
~ MATERIAL REMOVED
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PRIVACY ACT PROTECTED
MATERIAL REMOVED

The latter method prgvailed for the remainder of Operation RANGER,
During the second shot, fired on 28 Jamiary 1951, only one aircraft
gathered samples, On the third shot, 1 February 1951, two samplers
operated; on 2 February 1951, only one aircraft sampled, For the last
shot, on 6 February, two aircraft sampled.7

During Operation RANGER, Major Generzl Roscoe E, Wilson, from the
Office of the Assistant for Atomic Energy, visited the site and Colonel
Cody and Coloﬁal Fackler gave a description of their manned sampling
activities. Although the program had been conducted for the bemefit of
AFOAT-1 programs, they argued that manned aircraft could be used instead
‘of drones to gather cloud samples for the Atomic Ehergy Commission
radiocheu;;;l program, General Wilson agreed that the;idea sounded good
and suggested that Colonel Fackler draw up more definite plans if the

results of the RANGER experiments were successfu1.8
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Preliminary reports indicated that the samples were strong enough
for laboratory experimentation, even though they were gathered long after
detonation, Also, Colonel Cody reported: "The indicated exposure levels
of thé crews in these operations have been below those anticipated in
the initial calculations," He advised that, if the Air Force planned
to use manned sampiex:g on future operations, more adequate instruments
and equipment be developed. And, finally, ". . . it may be wise for the
Air Force, if such opex;tions are to be continued, that a test unit be

formed to do this type o‘t:‘aperation.“g

Operation GREENHOUSE
Within a few months of the endihg of Operation SAN]STONE, plans

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

By mid-December 1948, the Los Alamos Scieﬁtific Laboratory established
requirements for at least eight drone samplers which were to make about
two penetrations, On 18 Jamuary 1949, Air Materiel Command held a
preliminary conference to consider dromne requirements, ", . ., since it
was generally recognized that radiological sa.mpl:irigj provided one of the
most important methods of measuring weapon efficiency," Plans called for
aircraft to penetrate the cloud at relatively slow speeds and it was
decided B-lT7 drone aircraft were to be used, | Howeverv, a month later
some officials considered changing the drone-type aircraff;, but

development necessary and the time were thought to be excessive, In
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May 1949, that Command went ahead with drone aircraft plans. The Atomic
Energy Commission needed 12 drones and 12 director B-17 aircraft, while
Air Force program required 5 B-17 drones, 3 B-17 directors, 6 TF-80
drones and 5 TF-80 directors,

In August 1549, Major General Carl A, Brandt, Chief of Requirements
at Air I':orcé heddquarters, confirmed these requirements with instructions
to the Air Proving Ground Command to supply this support for the 1951
tests .].1 Requir;nenfs changed tut slightly, The TF-80 drone and director
aircraft were replaced,;by T-33-type aircraft.lz

Task Group 3.k, for Operation GREENHOUSE, formed at Eglin Air Force
Base, Florida, under the déﬁmgnd of Major General Robert M, lee, The
Task Group was to operate all M:r Force experimental aircraft, provide
weather reconnaissance and forecasting, inter-atoll air transportation,
and operate the airbase facilitiee on Eniwetok Island.13 The Experimental
Aircraft Unit of the Task Group came under the command of Colonel Thomas
J. Gent, who also commanded the 550th Ouided Missiles Wing of the Air
Proving Ground, Called Task Unit 3.L.2, it was unique in that it
consisted of regular Air Force organizations ’redesignated for task
group missions, The 550th Guided Missiles Wing operated the drone
aircraft for GREENHOUSE, while its 3200th Drone Squadron provided the
electronics section for the operation, "The majority of these individuals
had participated in former atomic weapons tests where drone aircraft
were employed," the Task Group final report stated. "The'ir" experience

was an invaluable guide in organization of this Task Unit and in
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1
training personnel," 4 At Eglin, personnel worked out drone operations
and, later, training of the unit at Eniwetok continued until the GREENHCUSE
shots were scheduled,

Drones at CREENHOUSE. 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 ‘?rones s with their control aircraft, were scheduled
to take blast and gust measurements, The first drone went out of control
on taksoff and crasheg: The second T-33 scraped a wingtip on takeoff but
continued on and completed i:ti mission, One of two B-17 drone aircraft
also scheduled to take blast meas{x;‘ements , aborted because it did not
respond to controls, -

The fleet of aircraft presented a large array, There were 20 B-17
aircraft in the vicinity of the deto@tim to secure samples, Eight of
these were drones, 8 were difectors , and the remaining L were master
control aircraft, The drones were stacked at 2,000-foot intervals from
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
its control aircraft. By the time the master aircraﬂ; regained control,
there was no time to guide it through the cloud. With this exception, all
the drones took good sa.mples.16 |

EASY Shot followed on 21 April 1951, On this occasion both T-33 drones

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

and crashed; the second was not so badly damaged tut refused to reépond
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to control signals, It crash landed on deserted Bogallua Island and
exploded; however, personnel removed usable magnetic tape data from
the wreckage., The B-17 sampler drones carried out théir mission without
incident, 1

The third shot was GEORGE, fired on 9 May 1951, Wet weather before
the shot caﬁsed‘;drone crews to use heaters and fans in order to dry out
electronic equi_[m;nt. During operations, one of the B-17 drones did not
respond correcf.iy to directions and was returned to base, The other seven
drones completed saﬁp};ng missions,

During the final shot;“' ITEM, on 25 May 1951, one of the B-17 drones
did not respond, To each "sigpal, the drone reduced power. While both
the control and master control aiv\i'craft tried to remedy the situation,
the drone finally stalled and dived into the ocean, The other seven
aircraft performed adequately.18 |

The two WB-29 aircraft of the Air Weather Service which collected
samples received little attention, Except during the first GREENHOUSE
event when one of the WB-29 aircraft aborted because of engine trouble, the

19 After Operation RANGER

two manned samplers participated in each shot,
there had been little or no time but ColonellFackler and Colonel Cody
obtained two aircraft from Air Weather Service, They operated from
Kwajalei.;x-a;xd were considered a minor part of the test aircraft pattem
around the nuclear blasts. The two repeated their exgefiences of

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

& bit higher.2’

37 SWEH-2-003)4

AFWU/HO



IT

Operation BUSTER/JANGLE

Following Operation GREENHOUSE, the Air Force and the Atomic Energy
Commission loocked more favorably upon manned samplers, REENHOUSE
becamenihe last atomic test series during which drone aireraft were used
for this purpose, At Air Weather Service headquarters in Washington,
Colonel Fackler worﬁed out what he considered to be a reasonable test
unit for the Air Forc;‘portion of atomic testing, The plan called for
C-82 transport aircraft, helicopters, radio jeeps, B-29 sampler aircraft,
aircraft to track atomic clouds and for terrain surveys, and those
required for logistic and admig}strative support.* Ma jor éeneral Wilson,
Office of the Assistant for Atomic Energy, agreed that such an organi-
zation would be good for atomic energy testing; tut, the services were
operating under short funds and the ﬁofean War was in progress., General
Wilson believed the plan was too "plush" and would never be approved
by the Air Force, However, Brigadier GCeneral John S. Mills, Commander,
Special Weapons Command, was looking for men and the General asked
if Colonel Fackler would like to transfer there, so that he became part
of thg mainstream of sampling activities.21

Meanwhils, on 7 May 1951, a group of officers from Special Weapons
Command visited the Los Alamos Scientific Laboratory and were told that

a nevw test series was planned for the fall, and that the Command would

*his organization would have been comparable to the L950th Test
Group (Nuclear) which was finally organized five years later,
.
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be the coordinating agency for all Air Force participation, Later,

in July 1951, the Command was made coordinating agency for all military
participation in the test series, except for ground forces which would
hold maneuvers around the test area.22 On 17 May 1951, Brigadier
General Mills visited Air Force headquarters after observing Operation
(REENHOUSE tests, There he was asked to provide cloud sampling and
tracking, and the terrain survey flights for a new continental series,
He assured the i;rashingtoﬁ officials that his command could perform

these duties, 23

Preparation for Sampling BUSTER/JANGLE. In July -:.L951, Lieutenant

Colonel Karl H, Houghton, with Lieutenant Colonel Earl W, Kesling, the
Special Projects Officer for Operation BUSTER/JANGIE, visited Los Alamos
Scientific Laboratory for discus;ions with Dr, Alvin C, Graves, Test
Director.*‘ They believed the use of jet aircraft for sampling ;orth
trying, Dr. Graves égreed to the use of jet sampler aircraft on an
experimental basis.Zh‘I‘he result was the most gq_gtensive aircraft inventory
yet asked for muclear testing., The Special Weapons Gommand's L92Sth
Tesﬁ Group (Atomic) was responsible for supplying these aircraft tut
did not have enough to cover the requirements, On 28 and 29 July 1951,
the L925th sent two of its B-29 aircraft to McClellan Air Force Base,
California, for modifications, In accordance with AFQ&T-I requirements,

airfoil sampling equipment was installed in the aft \iripi‘esaurized

oy .
Lieutenant Colonel Houghton, Special Weapons Command Air Surgeon, was
appointed the Radiological Safety Coordinator for the Command,

39 SWEH-2-003)4

AFWIHO 9 g .



II

compartment, above the fuselage, Air Materiel Command supplied a third ‘
modified B-29, These three were flown tokKirtland Alr Force Base in
August 1951 but they had hardly arrived when the Atomic Energy .
Commission desired additional wing box filters to be installed by the
maintenance crews of the h925th?5 On the other hand, the Air Proving
Ground Comand'snppli:ed jet aircraft for the sampling, Three T-33
aircraft, plus pilots, radiological officers, and maintenance personnel
comprised the Eglin grqip, under the command of Captain Edwin R, Kregloh.26
The Los Alamos Scientific Laboratory designed, supplied, and owned
the sampling equipment for manz;ed sampling, With the exception of AFOAT
equipment used for long-range;"v lorw-lgvel sampling, this included
outfitting the T-33, F-8l4, B-36, and the current B-57 equipment, The
Laboratory's contractors were Professor Elliott Reid from Stanford (
University on aerodynamics; Tracerlab for désign and construction an the
T-33, F-8L, and B-36 aircraft; and the Glenn L, Martin, Solar Aircraft,
and Century Engineers furnished the equipment on the B-57, They were
built into the fuel tanks, but there was not enough time to rework the
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,
by October 1951, the six sampler aircraft were ready and, on 10 October -
1951, three_B_-59 and three T-33 aircraft moved to Indian Springs Air
Force Base,

The L92Sth Test Group (Atomic) borrowed further, Three 3-29

weather aircraft came from the 57th Reconnaissance Squadron, at Hickam
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Air Force Base, Hawaii, and operated from Kirtland, Major Roy E., Ladd,
who had commanded the first manned sampler during Operation RANGER, was

the commanding officer.28

The BUSTER/JANGIE Shots, The L925th Test Group (Atomic) had

operational control over all aircraft in the test patterns, These
included two B-ﬁO"indirect bomb damage assessment aircraft, one B-29
on the same miséi;n, three C-47 photographic aircraft, one C-54 flash
blindness aircraft, two B-29 paradrop aircraft, one P2V and ocne B-17
radiac aircraft, one C-L7 disaster aircraft, the bomb carrier, and,
finally three T-33 and three B-29 samplers.29 Lieutenant Colonel
Fackler and Major Travis M, Scott were in charge of the air plotting
room which pin-pointed the positions of the samplers, trackers, and

terrain survey aircraft.3o

Thig function took place in the control
point building, then in the process of being btuilt at the Nevada
Proving Grounds, There was no electronics equipment installed and radar
was not available, Nevertheless, they secured three large sheets of
plexiglas, edge-lighted them, 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
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detonation of the test shot, and continued until about dark when the

cloud tracker aircraft returned.31

BUSTER ABLE. Scheduled for the morning of 19 October 1951, 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.
The Atomic Energy Commission was successful with the device on the
morning of 22 d;tobér)1951. The shot produced very little nuclear
radiation and terrain-survey and cloud tracker aircraft were cancelled,
and one of the B-29Msamp1em went home.32

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

Bage, near lLas Vegas, because'indian Springs had no night lighting
facilities, The B-29 samplefiicgrried on all flights a radiological
officer and a trainee radiological officer, in addition to the regular
crew, BRach airplane collected data for both the AFOAT-1 organization
and for the Atomic Energy Commission, Because of the low yield of the
first shot, the B-29 which did not sample had a father long mission,
The first pass through the cloud resulted in no radiation being detected,
Therefore, the sampler made eight more passes through the cloud at
altitudes from 100 feet to 7,500 feet which finally resulted in adequate
samples.33 It flew directly to Indian Springs Air Force Base, landed,
and taxied to the decontamination area where the crew left the aircraft
through the ;;se wheel door and were carefully monitored for contamina-
tion, Dr, Harold F., Plank, Los Alamos Scientific Laboratory radiation

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

renmoving the paper samples from the aircraft and preparing them for
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Airmen monitor E-29 sampler during decontamination
procedures, Operation RISTER/JANCLE
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shipment to the various laboratories involved, An AFOAT-1l crew aided
in this work during the entire operation and Colonel Houghton's
radiological'safety personnel were on hand to gain experience in

. 3k

monitoring and sample paper removal,

BUSTEZR PAKER. The second shot of the series was an airdrop. On

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

from Kirtland, tut returﬁéd when the weather did not clear, Two days
later the drop occurred, Two B-29 samplers were in orbit and obtained
good samples, The first of the T-33 jet samplers took part with a pilot
and a radiological officer aboard, There were filter holders on the
wingtips of the aircraft., Upon ;;éé%s,£rom Colonel Fackler's operation
center at the control point, it tock off from Indian Springs and made

a spiral climb to the required altitude for sampling passes. The
aircraft was depressurized and both crew members went on 100 per cent
oxygen., After securing the samples, the T-33 returned to Indian Springs,
where the process in the decontamination area was similar to that for
B-29 samplers,

This first experience with the T-33 aircraft indicated that some
method of vectoring the aircraft to the cloud was needed because,
without the fuel ordinarily carried in wingtip fuel tanks, the aircraft
had a limited ranpe of only one hour and five minutes, As a possible
solution, Colonel Fackler had the B-29 aircraft give five minufe

position reports on the cloud thereafter,
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BUSTER CHARLIE. The third event occurred on 30 October 1951, when

ngi:tland plane dropped another device over the Nevada Test Site., Two

B-29 aircraft and two T-33 aircraft collected samples, The third B-29

sampler collected samples from the cloud five hours after detonation,
Control of the T-33 samplers was still unsatisfactory, The aircraft

controllers set up a grid map so the B-29 samplers could give more

accurate cloud P§;itions. Control was further complicated, hoﬁever,

by not having ;iéctroni:s equipment at the control point, and Colonel

Fackler observed the sampler aircraft through field glasses, At this

point, it was decided the radiological officers should have more control

over the aircraft as another possible solution.36

-

HISTER DOG. The DOG Shot was dropped on 1 November 1951, The cloud
retained its "puff" configuration for a long time and four samplers had

little trouble with their missions.37

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
the radiolégical 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
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that he had misread the instruments, Both the T-33 Jet samplers
collected excellent samples, OCne experiment allowed the aircraft to
be pressurized during the cloud penetration, Filtering systems in the
air intakes effectively excluded contamination?8 At the close of these

missions, the T-33 samplers returned to Eglin Air Force Base,

JANGLE SUGAR. Because of weather conditions, the JANGE surface

test was postponed on the 15th, then the 16th, 17th, and 18th of
November 1951, Finally, on 19 November 1951, the shot fired tut since
the cloud was not expectéé;to rise very high, 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. On
the first sampling pass at the lower cloud, the B-29 flew at.Z,OOO feet
.and got a reading reflected from the bomb crater. Seven minutes later
the aircraft made another pass at 1,000 feet altitude, some five miles
from the crater to be certain of a good sample, The samples from both

B-29 aircraft were adequate.39

JANGLE UNCLE. The underground shot, last of the test series,

occurred on 29 November 1951 and the sampling plan was the same as for

the surface shot, The cloud rose initially to about 11,000 feet tut

drifted dowﬁ-gé-about 9,500 feet, The B-29 sampling the upper cloud

made seven penetrations to be sure of a usable sample, but;the cloud

moved around mountain peaks which complicated results, Meantime, the

B-29 taking samples from the dust cloud made four penetrations before a
Lo

usable sample was obtained,
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Evaluating Jet Samplers

- The B-29 bomber had a number of disadvantages as samplers,
First, the big aircraft required a larger crew, which resulted in a
larger number of people exposed to radiation during a mission, The
T-33 jet aircraft, on the other hand, exposed only two individuals,
Fhrthermoré, the B-29 bomber was slow, subject to extended radiatiom
while it vent through the cloud. The T-33 jet was much faster,
performing its‘ﬁiaélon more efficiently. The T-33 being a smaller
aircraft, gathered radiological contaminations over a smaller area of
surface than the B-29, Finally, the jet aircraft returned to the ground
station faster after leavf&g the cloud, When comparing the results of
these missions, officials found éhat the T-33 samples were far better
than the B-29 and six times as strong in many instances.hl

Colonel Fackler's final report of air participation concluded with
the recommendation that either F-89 or F-9L aircraft replace the T-33,
The latter, while presenting a number of advantages over bomﬁer aircraft,
did not have the altitude capabilities desired for sampling., In addition,
the report recormended that sampler aircraft be assigned to the Special
Weapons Command permanently in order to facilitate installation of

instruments.hz

* Operation TUMELER/SNAPFER

Within a few days the Special Weapons Command received word that
another continental test program would be conducted at the Nevada Test

Site in the spring of 1952, Both the Atomic Energy Commission and the
L7 SWEH-2-003L
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Department of Defense had test data questions to be answered before
the fall of 1952 overseas Operation IVY, The new series was called
Operation TUMBLER/SNAPPER with TUMELER tests supplying weapons effects

information to the Department of Defense, while the SNAPPER tests would

answer weapon design questions for the Los Alamos Scientifie Laboratory.h3

Lieutenant Colonel Kesling was again in charge of planning, In Janvary

1952, Colonel Osmund &, Ritland, commanding officer of the L925th Test

Group (Atomic), appointed Lieutenant Colonel Fackler the special projects

officer, Colonel Fackler,. therefors, had the duty of drawing up the
Group's operational plan for TﬁﬁBLER/SNAPPER. He also headed the Test
Aircraft Unit for the tests,ﬁé%é.served as fhe air operations officer,
Assisting Colonel Fackler at the control point were Captain Dominic F,
Menza and Master Sergeant Jercme H, Day, both of the L4925th Test Group
(Atomic).hh
Daring previous operations the Special Weapons Command had juris-
diction of all military participation in continental testing. 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.hs

Aircraft apd Aircrews for Sampling, Personnel from the Los Alamos

Scientific Laboratory approved of the sampling accomplished by T-33
aircraft, In December 1951, Dr. Graves wrote General Mills asking
that jet aircraft be used for all future sampling missions in Nevada,

At the same time, however, Dr, Graves suggested aircraft with more
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altitude performance, such as the F-9LC or the F-89C, To be absolutely
safe, the aircraft should carry no less than two men, Since six jet
aircraft were needed this time Dr, Graves believed they should be
assigned to the Special Weapons Command because of the necessity of
nodifying airplanes for sampling and the need for training crews,
At the gamé time, he agreed with Colonel Fackler that control of sampling
aircraft shonlad ée accomplished from an airborne control center and for
this purpose, he suggested a B-SOD.h6

Pursuing these views, Dr, Harold F, Plank, the Los Alamos cloud
sampling expert, visi;;d Colonel Clyde Box, Deputy Chief of Staff for
Operations at the Specialwﬁbfpons Command, to discuss possible aircraft,
Colonel Box recommended the F-9HC aircraft since it carried two men,
had an excellent altitude capécity, good range, and could use the wing
filter tanks developed by the Los Alamos Scientific Laboratory.h7
Sometime in mid-Jamuary 1952, therefore, Colonel Daniel E, Hooks, Chief
of 3taff of the Special Weapons Command, prevailed upon Air Force
headquarters for F-9LC samplers, Two men were essential for sampling
aircraft, he explained, one man to fly the aircraft and the other to
moniﬁor the radiological instruments, He pointed out the undesirable
aspects of borrowing aircraft for each nuclear test series, modifying
them, and fraining crews, Colonel Hooks wrote:

The present plans call for from three to four

continental tests per year which will involve thes 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, This

does not allow for any preparation time, The essential

training and refinement of new equipment and procedures
will keep the aircraft fully employed between tests,
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The colonel concluded with a request that six F-9LC aircraft, less
radar equipment, be assigned permangntly to the Special Weapons Command
as soon as possible, If F-9LC aircraft could not be procured in time
for Operation TUMELER/SNAPPER, he asked that six T-33 aircraft be
assigned ‘l;empora.rily.h8

At the same tims, Dr. Graves wrote the Atomic Energy Commission
asking for intercess’ién with the Chief of Staff for the Air Force in
favor of the reques'; for F-9LC aircraft.w The military representatives
on the commission sta.t'fv passed the request on to Brigadier General
Howard G, Bunker, Assistant for Atomic Energy at Air Force headquarters,
pointing out the urgent need.s’g Late in January 1952, however, the
Special Weapons Command staff was tqi;:l that no F-94C aircraft were
available for sampling and probably would not be available for at least
a year, Air Force headquarters planned to borrow T-33 aircraft for
Operation TUMHLER/SNAPPER, but in case six T-33 aircraft were not
available because of shortage B-29 bombers would be used again to back
up the jet samplers .51 In turn, F-8LG aircraft had been approved for
sampling during Operation IVY, scheduled for the Pacific Test Site in
the fall of 1952, The L925th Test Group (Atomic) requested that these
aircraft be obtained for TUMELER/SNAPPER, but Air Force headquarters
replied there were not enough F-8LG aircraft available to support both
tests, In the end, Air Proving Ground Command could loan-three T-33
aircraft and their crews to the 4925th Test Group (Atomic), and the

Air Research and Development Command would supply additional aircréws.
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On 3 March 1952, the Air Proving Ground Command sent two T-33 and
crews to Kirtland Air Force Base for training and modification., A week
later an additional airplane and crew arrived from Eglin Air Force Base,
and an airplane and crew from Wright Air Development Center, As these
four aircraft were being modified and instrumented for sampling, the
crews went Yto school, conducted by the h925th.52 When the lectures
on sampling wezg“rinished, the crews commenced simlated cloud missions,
Soms 30 flights we::e made, using vapor clouds in the Albuquerque area,

In addition to-the Jjet aircraft, one B-29 bomber belonging to the
L925th took samples durin;TUHH.ER/SNAPPER. Tt was included to conduct
an experiment in cabin fﬁiderinyg_‘ for sampling aircraft, On former
missions, the aircraft crew depressurized the aircraft and went on 100
per cent oxygen just before the first pass at an atomic cloud, The
crew then remained on 100 per cent oxygen until the aircraft landed,
During TUMBLER/SNAPPER, the B-29 sampling mission was conducted with
the aircraft pressurized and without the 100 per cent oxygen a.nd,
from all indications, no crew member breathed contaminated air, Minor
leaks in the aircraft resulted in some slight‘contamination to the
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

Control of the samplers underwent a change during TUMBLER/SNAPPER.
To avoid the constraints inherent in ground control, for ‘IUMBIER/SNAPPER
a sampler control aircraft was employed, This was a B-29 bomber carrying

a flight crew, a radiological director, and representatives from both
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the Los Alamos Scientific Laboratory and the Strategic Air Command,
The controller followed the atomic cloud and directed the aircraft
into it when the radioiogical director believed conditions were
optimum, Through this method the sampler pilots could be told exactly
what portion of the cloud to penetrate, The system worked very well
and became a regular technique for future sampling.Sh In all, the
Operation TUKHER/SNAPPER sampling mission involved six aircraft:

four T-33 jet sampi;rs s one B-29 sampler, and one B-29 sampler control

aircraft, In addition; there were crews which received on-the-job

training, )

Since the Air Force was scheduled to use F-84G jet aircraft for
collecting samp]_.eg during Operation‘iV!', the Department of Defense
required that sampling techniques with these aircraft be tested during
this operation, The Air Force organization for IVY, Task.Group 132,4,
was being formed at Kirtland Air Force Base and, hence, their sampler
aircraft and crews took part in the TUMBLER/SNAPPER, Five F-8LG jet
aircraft were sent to Kirtland by the Strategic AirﬂComand's 12th
Fighter Wing, at Bergstrom Air Force Base , Texas, On 10 March .1952,
the first group of 16 officers arrived to begin training for cloud
sampling and terrain surveys under the direction of the 1925th Test
Group, Alto&a'tﬁer, 27 jet pilots received training in radiological
safety and fundamentals of cloud sampling, Later, during the shots, the
F-8L pilots received experience in sampling clouds after the B-29 and

T=33 aircraft compléted their mi.s:aions.SS
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On 26 March 1952, test aircraft and crews, maintenance personnel
flew from Kirtland to Indian Springs Air Force Base, On the same day
Colonel Fackler set up his air control facilities, The sampler unit
established headquarters in a large Quonset hut on the east end of
the flight line where the samplers had their btriefing room as well.56

Besidés controlling all test aircraft, Colonel Fackler had yet
another function. After the weather briefing, the night before a
scheduled shot, Goionel Fackler analyzed the report and advised the
test director, Dr. Oraves, on expected conditions, If there was to be

more than 0,3 cloud cover at the time of the shot, Colonel Fackler

announced that jet sampler aircraft would not be permitted to fly.
Cioud cover could be a serious n-ntter for if the samplers were sSoms
200 miles from Indian Springs ﬁhen they completed their cloud penetra-
tions, they would fail to return because of their time and fuel

limitations .57

Sampling TUMBLER/SNAPPER Clouds., On the morning of 30 March 1952
g > v ’

a Special Weapons Command bomber dropped a "pumpkin® (high explosive
bomb) in the dress rehearsal for the tests,” The controller aircraft
was on orbit whils the B-29 sampler made passes at the cloud and,
the four T=33 jet samplers came from Indian Springs for simlated
sampling passes, Rehearsals went well and all sampling crews met in

the Quonset hut later in the day to discuss last minﬁté changes .58

* —
Two days later, on. 1l April 1952, the Cormand became the Air Force
Special Weapons Center, under the Research:and Development Command.
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The Air Force Special Weapons Center launched a bomb-carrying
bombardment aircraft from Kirtland to drop the first shot, ABLE, of
TUMBLER/SNAPPER on the morning of 1 April 1952, The sampling missions
went off without a hitch, The B-29 controller called up the B-29
sampler, then the four T-33 samplers and each made several passes into
the cloud. ‘Aft;er their removal by radiological crews, the samples were
pat into a courier aircraft operated by the L90lst Support Wing (Atomic)
and flown back to Kirtland for transfer from there to the Los Alamos
Scientific l’.aboratory.”

The BAKER Shot occurred oa 15 April 1952, This time ‘the B-29
control aircraft penetrated the glond because the regular B-29 sampler
had returned to base, The cloud scattered in several directions, but
good samples were obtained by the control and four T-33 aircraft.6o

CHARLIE Shot was dropped on 22 April 1952, and sampling progressed
as scheduled, One of the T-33 samplers aborted while another T-33
sampler returned to Indian Springs where the papers were removed, new
sampling. paper installed in the filter tanks, with a new crew it sampled
the cloud the second time, During this shot the first of the missions
occurred with the Strategic Air Command F-8LG pilots, After the T-33
samplers performed their missions, the control aircraft called five
F-8G airplanés, one-by-one, up to the cloud for sampling runs .61

The last airdropped device, DOG, was detonated on 1 May 1952,
Except for some mechanical difficulties encountered by the B-29 sampler,

62
_ the T-33 and F-84G aircraft operated very well,
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The f£ifth shot, SNAPFER S, or EASY,” was from a 300-foot tower on
7 May 1952, The wind took the cloud and strung it into a long, thin
ribbon, and one concentration of material formed about ten miles
behind the leading edge of the cloud. Two of the T-33 aircraft
collected adequate samples and returned to Indian Springs. Meanwhile,
ancther T-33 airplane climbed to its assigned altitude and began orbit,
waiting for the control aircraft to direct it into the cloud, However,
when the order cam;, this crew could not find the cloud and was forced
to return to Indian Springs. The fourth T-33 encountered an oxygen
malfunction which forced the pilot to descend, This, in turn, caused
his fuel consumption to be higher so that it had to land at Calients,
Nevada, Of the four F-84G aircraft, one had fuel tank trouble and
turned back before reaching the cloud; the other three aircraft
collected good samples.63

SNAPPER 6, or FOX, was a tower shot on 25 May 1952, All the

sampling operations progressed smoothly.éh

On 1 June, SNAPPER 7,
GEORGE, was fired on a tower with equally good results, For this shot,
the F-84G pilots ", . , checked out final manned sampling techniques,®®®
The last shot of the series, SNAPPER 8, or HOW Shot, from a tower
on 5 June 1952, proved to be the most difficult to sample, The cloud
climbed- ;n;idly and was caught by the wind, moving along at about 60

miles an hour, tearing it into fragments and scattering them, The

*The Air Force used the coded alphabet for these shots, AEBLE through
GEORGE, but this appears not to be officially accepted in current
Department of Defense references,
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B-29 control aircraft followed the lower portion of the cloud from
vhich most of the samples were taken, Only one of the T-33 aircra.r:k
took what was considered an excellent pass on the cloud, although
all ma&e adequate samples, Aside from the scattering of the cloud,
another posaib]:e reascn given for the sampling difficulties was that
the sampler control adrcraft waited tdo long befors calling up the

sampler aircraf$,

PRIVACY ACT PROTECTED
MATERIAL REMOVED
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Harold F, Plank, Los Alamos Scientific Laboratory, .
expert on sampling techniques and veteran radiological
officer
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CHAPTER IIIX

OPERATION IVY

In Jamuary 1950, the Los Alamos Scientific Laboratory began work
on & thermomuclear 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 1951, and in January
1952, the Air Force established Task Group 1324 at the Special
Weapons chmandw_and placed Brigadier General Frederic E. Glantzberg

in command, ‘

- Aircraft For Sampling

Because of the enormous cloud expected, Los Alamos Scientific
Laboratory requirements V;or’ IVYI 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, The 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 sjstem to protect the crew,
The control aircraft for the sampling missi:)n should operate above
30,000 feet altitude and be capable of ﬂying at least 10 hours.2
Dr. Plank outlined these altitude requirements t;or sampling the
"super” bomb's cloud and declared that six B-;7 aircraft were needed
for the basic mission, Because of the unknown amount ’of fission
product fractionation that would occur, he continued;‘”‘"; e o it is
desired to usas many of the B-U47B aircraft in excess of the basic

six as are operational on shot day." Concurrently, filter equipment
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for the B-47B aircraft was being developed by Los Alamos.3

Acting upon these plans, the Special 'eapons Command submitted
a réque;t to higher levels for the B-L7-type aircraft, but was tumed
down on 6 February 1952, First, there was not enough ground handling
equipment to support the B-47 aircraft overseas, production on the
aircraft was lagging about nine months, and, finally, the B-47 bomber
required a£ least at}l,OOO-foot runway for safe operation, This
latter point was {onrtant because there was only a 6,700-foot runway
at Kwajalein Island, Another sampling aircraft had to be found.h

Task Group 132.4 of ficers began by considering the B-36,-the
B-LS bomber, F-89, and F-94 fighter-type aircraft. When data were
compiled a conference was held ;ith'Los Alamos personnel on 15
February 1952, where Lieutenant Colonel Carl A, Ousley, on the
planning staff of Task Group 132.k, explained the merits of each
aircraft., He discussed availability, performance, runway requirements,
commnications equipment, maintenance requirements, and reliability,
Thereupon, the coﬁfrees decided on the huge B-36 bomber. Again,
reque;t.went forward to Air Force headquarters.S'étill the IVY

planners had trouble for on 21 February 1952, General Curtis E., LeMay

- declared that B-36 aircraft could not be used because this would

interfere with the war plan for the Strategic Air Command., In rapid
order the other aircraft were eliminated. The B-45 was also important
to the war plans and, besides, would be unable to operat; from the
Kwajalein runways with the fuel load it would need to accomplish the

sampling missions, Both the F-89 and the F-9L aircraft did not meet
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the desired characteristics, Meantime, forming of the Test Aircraft

Unit stopped pending selection of the sampling aircraft.

Ao

Late in February 1952, General Glantzberg flew to Washington to
pash for a decision, And on 28 Febfuary 1952, the General wired the
staff at Kirtland that they would use the F-84G single place fighter-
bomber which w’quld also serve as an escort-fighter or an interceptore
fighter, The aircraft, with an ejection seat, anti-G suit provisions,
windshield dégrosier system, automatic fuel transfer and in-flight
refueling system, had been first accepted by the Air Force in June
1951, and was consideredwa first-line combat aircraft, Task Group
132,L then initiated plx*ﬁs__wfor_“in-nigxt refueling for the F-8LG
aircraft, along with plans for instruments and navigational aids to
be installed on them, The Air Materiel Command modified the 16 F-8LG
aircraft to a sampling configuration after Wright Air Deveiopment
Center provided one aircraft as a prototype. 6n 18 May 1952, all tut
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,
along with ARA-9 ultra high frequency homing devices, and radiac

instruments, Wright Air Development Center delivered the prototype

‘airplane to Mobile on 23 May 1952, and the final aircraft, just

finished sampling during Operation TUMBLER/SNAPPER, arrived in Mobile
the next day, . | ~

By early July 1952, modifications were completed, eicept for a
few items not available to be installed at Mobile, The sampling tanks

were delayed by negotiations for a contract, Throughout this period

65 SWEH-2-0034

g4



ITI

the sampling unit was flight testing the aircraft and turned up a
multitude of minor discrepancies tut these were hunted down and
corrected, The prototype sampler cost 22,760 to modify while each
of the other 15 aircraft cost $l9,260.6 Concurrently, the control
aircraft were modified and sent to Wright Air Development Center for
flight testing and from there to Walker Air Force Base, New Mexico,

early in August 1952;7

Training For Sampler Pilots

On 2 March 1952, Drs Plank visited the Special Weapons Command
when plans were drawn up for training the F-8LG pilots to sample atomic
clouds, Also, a letter fromh'ids Alamos Scientific Laboratory formally
requested that the Task Group 132,k sampler pilots be allowed to
participate in TUMBLER/SNAPPER and the Center approved the program on
26 March 1952.8 During one of his visits, Dr. Plank explained the
reasons and theories behind cloud sampling, The Strategic Air Command
pilots picked to fly the F-8LG sampler aircra.ft were pleased to learn
that they were doing something useful, ", . ., not serving as guinea-pigs
as they seriously believed when first called upon to do the sampling.“9

In late March and early April 1952, the F-8LG pilots passed through
Kirtland fc_»r_ﬂf_ short period of training in theory of radiation and in
the use of radiac instruments, Afterwards, in groups of five, they took
additional training at Indian Springs Air Force Base where, as noted
previocusly, they penetrated atomic clouds during the TUMBLER/SNAPPER

detonations, To avoid excessive radiation which might inhibit sampling
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during Operation IVY, they were restricted to 0,1 roentgen exposure,.

Each group of five pilots remained at Indian Springs for one week

in all and continued their 3studies on radiation and radiac instruments,
In addition, ten maintenance personnel accompanied the pilots.lo
After completing this training, the 8th Air Force outlined sixteen
trainingvmiSSiqns for the sampler pilots, emphasizing navigational
flights of about 2,000 miles distance, rendezvous with tanker aircraft
both by day ;nd by night, weather penetration flights and flisht
formation drills.11 iFing}ly, on 13 August 1952, the sampler aircraft
took off from Bergstrom Air Force Base and ran through a complete
similated mission, It flew to the control B-29 aircraft, then to the
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 F-8LG samplers participated in the
drill, along with three control aircraft, and ten KB-29 tankiers.12
Training ended early in September andAon i September, the 16
sampler aircraft took off from Bergstrom Air Force Base and flew to the
Naval Air Station at San Diego, California, Enroute they rendezvoused
with tanker aircraft and refueled. On the West Coast, the samplers
received protective spray, were loaded aboard the aircraft carrier
§§§.Rendéi;: and sailed for the Pacific Proving Grounds,‘arriving at
Kwajalein on 30 September 1952.13 The Pacific Command had turmed down
proposals for flying to the test site, because it would cost too much
to station éicket ships along the route to rescue pilots sho&ld any

1 ?
of the jets be forced down, .
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F-84G SAMPLER AIRCRAFT
INSTRUMENTATION

Aircraft Pattern For Collecting Cloud Sample, Operation IvY
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Unloading the F-8LG aircraft from the USS Rendova posed further

. problems, Because the water in the Kwajalein lagoon was not deep

enough to allow the ship to tie up to the piler, the aircraft were
moved to a barge, Unloading was complicated in that the aircraft
were lifted off the decks of the carrier by the ship's crane and
lowered éver the side, With two aircraft, the barge moved to the
beach where a ¢rane then lifted them to the beach., Two hundred
yards away was th; taxi strip., After tugs parked the aircraft,
maintenance crews of the unit began preparing the aircraft and
within two days of beinéwset 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
Eniwetok if Kwajalein was having rain becausévthe water destroyed

16
the filter papers,

MIKE Shot., The first thermomclear device ever fired, occurred

on the morning of 1 November 1952, Two F-8LG aircraft "sniffers®
climbed to L0,000 feet altitude and 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
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until making visual contact with the B-36 control aircraft and
orbited until the detonation after which they climbed as high as
possible and reported height and intensity of the cloud, The
coﬁtrol aireraft directed them into portions of t".he cloud for
samples, When they had finished, the two "sniffers" flew back to
the B-29 controi aircraft for refueling before flying to Kwajalein,

The F-8LG samplers formed three flights of four aircraft each,
named Red, White and Blue, The Red flight arrived in the sampling
area 50 mimtes after detcnation and rendezvoused with the control
B-29 at L0,000 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
thite flight took off three hours after detonation and proceeded
to their missions without incident. The Blue flight took off four
and one-half hours after detonation and took samples. Upon request
of Dr, Plank, Flue 3 and Elue L aircraft were held in the sampling
area for additional penetrations. Consequently, the two aircraft
were in the air one and one-half hours longer'than planned.u

The bof;tom of the mushroom head was at approximately 55,000
feeat ali_'.i_h}dn, according to the previous report of the two “sniffer"
pilots, which meant the F-8LG could not gain enough 'aititude to
sample it, __. Sampler glemnt
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
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enter & small segment extending from the stem, This was approximately
an hour and LO minutes after detonatiom, and his wing
man turned and flew toward the cloud stem for about 15 minutes before
v .they 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, -
was in for a tusy time, First, the sampler pilots had to fly the F-8)
on instruments .M Then there were three radiatim 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.
Also, each sampler pi:fSt-- carried a stop wvatch to time his stay in
radiation over one roentgen in intensity. Inside the cloud - )
was impressed with the color, It cast a dull red glow over
the cockpit, His radiac instruments all *hit the pegi® The hand on
the intsgron, which showed the rate at which radicactivity was being
accumilated ", , . went around like the sweep second hand on a watch
« o o and T had thought it would barely move}" reported,
With "everything on the peg® and the red glow like the inside of a
red hot furnace, , 'made a 90-degree turn and left the
clot_xd. He had spent about five mimites in radiation over one
roentgen intensity, He reported to Dr. Plank, c;iiected his wing
men, and headed for the B-29 control aircraft for refueling, then

returmed to Kwajalein,
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Sampler Aircraft Accident on MIKE Shot., One of the critical

elements of the sampling mission for Operation IVI was fuel for the
F-8l aircraft., Vhen the load was down to 1,500 pounds, the sampler
pild% came down from his altitude and rendezvoused with the tanker
aircraft., The pilot had 500 pounds of this fuel with which to find
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 hd;OOO feet, the F-84G aircraft used approximately
1,200 pounds of fuel an:hour.19 This F-84 fuel problem was the major
contrituting factor in an aécident which was fatal to the pilot
during the sampling of MIKﬁ;éhot. |

PRIVACY ACT PROTECTED
MATERIAL REMOVED

Apparently, while inside ﬁh‘”ﬁioud, the a2irplane
had stalled out and gone into a spin, o instructed Red 3
and Red 4 to get together and return to the B-36 control aircraft, then
start for th; tanker aircraft. Both pilots acknowledged the instruce

tions and switched to a different radio channel, N did

not contact the two aircraft after that.20
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Neither one of the two pilots could find the control aircraft
or the tankers, Their APX-6 equipment was not operating and

was unable to pick up the control B-29 beacons, When he

first contacted the control aircraft, he was down to 1,000 pounds

of fuel, and should have been taking off for Eniwetok., The big
problem m that | could not pick up any beacons which
would tell;;him what course to set for Eniwetok, Several times the
B-29 control t;ied to direct to a rendezvous with
it but finally instructed him to descend to 20,000 feet altitude
and then orbit, On several occasions he was given orbit and steer‘
instructions when th:.B-'-29 air controller belisved he was in the
vicinity of the tanker aircraft, Meanwhile, the Red 3 pilot picked
up the Eniwetok radio besacon on his radio compass and started for
the island with 600 pounds of fuel, He was approximately 96 miles
north of the island, Shortly, - reported his radio
compass was working and that he had the beacon from Eniwetok, The
B-29 controller instructed him to head for the island, "It vas
believed that he had between LOO and 500 pounds of fuel remaining
at that time," the flight safety officer mpérted later. Unfortu-
nat:ok_, Eniwetok was about 0,70 per cent ovarcas*!f.‘ with rain squalls
in the area at the time, although Red 3 aircraft landed with zero
fuel remaining.21
When he received his second steer from Eniwetok,
reported he was at 19,000 feet altitude, his engine still

operating, btut his fuel gage indicated 'empty. A few minutes later,

2
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he called the Eniwetok tower to report his engine‘v had just flamed out
and that he was at 13,000 feet altitude, When hg was at 10,000 feet,
Eniwetok tower thought he would make the runway, He had thg island
in sightk;" : was given ancther steer to the runway. When he
was at 5,000 feet altitude, he reported he could nct make the runway
and planned to ball out at 3,000 feet., He radioed: "I have the
helicopter in sight and“am bailing out,"

The Air-Sea Rescue helicopter pilot spotted the F-Bh between 500 and
800 feet altitude just north of the atoll. The aircraft was in a -hnl
glide at about 150 knots speed. ‘I‘he helicopter pulled in behind the,
Jet and followed it toward the ﬁland _the pilot observing the tip t)ank
release and what appesared to be the canqpy. Thg ai_.;'craft conti:;gelcrl_ in
the glide, apparently under control, and struck the water slightlytail
down, wit_h the right wing a bit low. liqlthér _tye,'ﬁizg,\b?glqas 'y f"lapga 2, 0T
the wheels were down, The F-8L skimmed m'nr ‘the water from ,100,120300
yards before hitting again, But on s_egongl contact, the nose dug in and
the aircraft flipped onto its back, Ap;roxinatelym minute later the
helicopter was over the spot. The aft section of the F-8l was still visible,
bat sinking rapidly., The helicopter alwly circled the area, vhile calling
for aid, Other units arrived and a thorough search of the area followed,
An oil slick,-o; glove, and several maps appeared but -
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

had spun out while sampling the cloud because he overtaxed
Th SWEH-2-0034

3% i

AU HO



-

AFWUHO q \»k A

IIx

the autopilot, The climb back to altitude cost a lot of fuel, He was
then kept in the control area hunting the tanker aircraft teo long,

The accumlation of these troubles might have caused the pilot to use
bad judgment during the rest of the flight., Had he maintained 20,000
feet altitude on his flight to Eniwetok, there was good chance he could
have landed the aircraft, the investigators believed.22

KING Shot, ,Aa”amresult of the accident refueling plans for KING
Shot changed, The primary refueling operation was to be in the cloud
area, while the secondify refueling area was within sight of Eniwetok,
There was added an emergency _rémeling area between the two, If the pilot
could not take on fuel in the primary area, near the cloud, he would
immediately fly to Eniwetok and make a second attempt, This failing, he
would Iand his aircraft at Eniwetok, The new plan directed that no
airoraft land at Pniwetok with less than 500 pounds of fuel aboard,>-

Control, tahlcéi', and sémpler aircraft did not taks part in the
rehearsal for KING Shot, held on 9 November 1952. The second shot was
sche'duléd for Npianber 13, but bad weather pashed the date to 16 November
1952, The sampling missions came off without incident except that two
of the samplers aborted, The White 3 aircraft took off from Kwajalein
but could mot retract landing gears and was fofced to land again when
back-up F-8Y took off as a replacement, Then White L aircraft had a fuel
pressure malfunction and was forced to retum t;o Kwajalein, Because two
F-8} aircraft were required to complete one sample collection, the spare

2
ajircraft also returned to base, 4
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Radiological Safety During Operation IVY

The first area on Kwajalein for decontamination of aircraft was on
the parking ramps, This was near an engine run-up area and was considered
umuitabi§ becanse engines might spread contamination over a wide area,
the asphalt paving could absorb contamination, and drainage was not
suitable conducting off washing solutions. Dr. Plank and the Rad-Safe
officers of Task Group 1324 recommended that another area be found for
contaminated aircraft, Th;y recommended a site and estimated cost of
building the necessary facilities was §76,900. In April 1952, Joint Task

25

Force approved the construction, ] The parking area for contgminated

aircraft was on the old Japanesemparldng area across the runway from the
control tower on Kunjal.ein.26 Here Air Force personnel removed the
particulate samples from the F-8LG samplers under the directiomm qf Dr,
Plank, The gas samples were removed from the AFOAT-l aircraft by peopie
from the Army Chemical Center.27 The Rad-Safe crews took care of film
badges worn by the sampler pilots and by personnel working in the area,
No sampling pilot on Operation IVI exceeded the radiation limit of 3.9

roentgens .28

Roll-Up Of Operation IVY

As the operetion terminated, some suggested the sampler F-8l aircraft
be flown to the United States but this plan was dropped, Pehéonnel towed
the aircraft to the beach, lifted them onto the barge, towed éo the side
of the aircraft carrier, USS Rendova, and 1lifted each aboard with the

ship's crane, One of the aircraft sustained very minor damage when it
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swung against the side of the ship while being lifted tp the flight deck,
The ship and aircraft sailed for the United States on 21 November 1952,
Roll-up personnel crated and shipped the instruments and sampling
equipment, separately, to the Los Alamos Scientific Laboratory.29
Afterwards, Task Group 132.L4 started action through Air Force
headquarters fo retain the sampler and control aircraft which had been
modified for Operation IVY since these would be needed for future tests,

Meanwhile, as the F-84G samplers arrived in the United States, they were

returned to the Strategic Air Command at Bergstrom Air Force Base, Texas.Bo

General Glantzberg recommended: ", . ., that the sampler aircraft, the
control aircraft, the instrumented B-50 aircraft, and the effects
measuring B-36 and B-U7 be retained in their present configuration. The

savings in money, time, and equipment are obvims."31
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CHAPTER IV

SAMPLING OPERATION UPSHOT/KNOTHOLE

Laﬁe in 1951, the Armed Forces Special Weapons Project recormended
a series of muclear tests to be conducted at the Nevada Test Site to -
determine the effects of nuclear detonations on military equipment and
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 1953, While Operation TUMBLER/SNAPPER was being conducted,
the Los Alamos Scientific Laboratory proposed a development test operation,
Operation UPSHOT, to be conducted in Nevada in the fall of 1952, These tests
received approval also and became combined with the KNOTHOLE fesf.s , ut
delayed until 1953.:L Intensive plamming for Operatidn UPSHO‘I‘/KNOTHOLE
was under way by December 1952, as soon as Operati§n IVI- ended in the
Pacific, o {

Sampling Planning

Colonel Daniel B, Hooks, Chief of Staff at the Air Force S_peciai
Weapons Center, wrote the commander of the L925th Test Group (Ata\nié );,
outlining functioné vhich would be required during the test series.

Among these duties were provisions for sampling aircraft, control aircraft,
and créws ’ }n a1l about nine sampling aircraft.2 In return, Colonel
Osmond J. Rit:l;nd, commanding the test group, asked that nine F-8LG
aircraft, modified for cloud sampling, be assigned to his group, In
addition, Colonel Ritland asked for one T-33 aircraft with which to train

perscnnel in sampling techniques. The L$25th also needed 18 qualified
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F-8L pilots, These pilots were to arrive at Kirtland Air Force Base on
2 February 1953 to begin training and were to be put on temporary duty
with the group.3

- In December 1952, Colonel Karl H, Houghton, Human Factors Branch,
Research and Development Division, Deputy for Operations, Lieutenant
Colonel Fackler, Plans and Operations Division of the L925th Test Group
(Atomic), and Dr, Plank of Los Alamos met over the sampling problenms
expected for Operation UPSHOT/KNOTHOLE. The length of exposure of the
samples to be gathered from the nuclear clouds was determined by the use
these samples would reélaive by the various laboratories, The Atomic
Energy Commission's Biological-Medical Division declared that 3.9 roentgens
accumlated exposure was the limit for any individual during the test,
Therefore, the radiation exposure a pilot could absorb for each shot was
figured 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 2.9
roentgens, But 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 abso.rbed while
near the eldidid 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 test, AIso, to stay
within the limits of the allowable dosage, all secondary scurces‘ of

radiation had to be reduced as much as possible, One of the ways for doing
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this was to polish the surfaces so that contaminated particles could

not cling to the aircraft.h Dr, Aivin C. Graves, Test Directof for

Los Alamos Scientific Laboratory, wrote the Special ‘eapons Center to

emphasize'theSe points.5 And, on the basis of this letter, the Center's

staff took action to obtain F-8lL sampler aircraft and pilots.6

| The L92Sth Tést Group (Atomic) underwent some adiustment for

UPSHOT/KNOTHOLE, During testing in “evada, operations, maintenance,

and personnél for sampliné had been secured at the test site on a shot-

to-shot basis, The new plan was to organize a provisional unit to

furnish these personnel and functions at all times, The L925th established

Operations Unit Number One (Test) Provisional on 23 February 1953 under

Lieutenant Colonel James A, Watkins, The new organization would not only

secure personnel and equipment for the support of the tests in Nevada.

but also train pérscnnel and execute modificaﬁions on the F-8l sampler

aircraft.7 When the unit was finally located at- Indian Springa>Air Force

Base, it had nine F-8L sampler aircraft, one B-50 sampler control aircraft,

and two B-29 samplers.8 - '
The F-84G aircraft for sampling moved to Kirtlégé Air Force'Ba;e

while the pilots came from Strategic Air Command and from the L925th,

Many were fighter pilots returning from Korea, OCf the twenty who finally

T

flew sampler missions during Operation UPSHOT/KNCTICLE, only two had had
previous experience.and could lend advice., These were Japtain Wilburn S,
Rose and Captain Harvey S. Stockman who had been with the Test Aircraft

Unit during IVY.9'
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Because the radiatiocn exposures assumed this importance, each
aircraft carried an instrument to tell the pilots instantly how much
radiation they absorbed; The Los Alamos Scientific Laboratory designed
an intéggon which performed this requirement, On the basis of ;.ndications
registered on the device, the sampler pilot knew when to treak away during
a sampling run, -The monitor was carefully calibrated before each sampling
mission and served:’as the primary instrument for sampler pilot use, For
a further check on readings, film badges were placed about the cockpit
ahd on the pilot, FQSI;_Vsamplers also carried rate meters which‘ indicated
peak intensity of rad:l;t"ion fields at any one time, and an ion chamber
which measured the radiati&approximately. one foot from the filter papers
in the wing tips of the aircraft and relayed the information to an indicator
in the cockpit, Through this instrument the pilot evaluated the samples
collected during his mission.lo

In late February 1953, test pérsonnel with their equipment moved
from Kirtland to Indian Springs., On 3 March 1953, the F-84G sampling
aircraft pilots, and crews arrived at Indian Sprifxgs and preparations
began.u '

The Special Weapons Center controlled all aircraft around the .test

12

* - -
site, A1l air operations during the test were directed from the Atomic

Energy Commission's control point on the Nevada Proving Grounds, and

*In February 1953, the Air Research and Development Command directed
that the Center should take control of all air operations connected
with the testing of nuclear weapons in Nevada,
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Lieutenant Colonel Fackler, as special projects officer, handled the

air controller's functions with a staff of two officers and two airmen.
The col;nel , probably the most éxperienced man in controlling aircraft
during miclear testing, was assisted by officers from the Special Weapons
Center: Colonel Kurt M, Landon, Vice Commander, and Lieutenant Colonel

' 1l
James S, Starkey, Special Project Officer, rotated this assignment., 3

- Sampling the Shots

Again as in previocus operations, routine for a shot began the day
before, All aircrews mmﬁmtgg received briefings on their missions
and weather, Specialized briefiz}gs were held at the Test Operations Unit
Number One briefing room, aircre;"recgived badges and dosimeters, and
the ground crews installed filter papers into the holders on the wingtips
of the F-8LG samplers,

On the morming of the shot, the test operations unit's personnel
controlled all takeoffs and landings from Indian Springs and directed
aircraft to the Névada Proving Grounds. At the control point, inside
the testing grounds, Colonel Fackler's air controllai'; took over and
directed the aircraft during their stay over the tesi site, Aboard the
B-50 sampler controller aircraft, Los Alamos Scientific Laboratory
personnel (usually Dr, Plank) directed the actual cloud penetrations of
the sampler pilots, Dr. Plank watched the radiation exposumé and as
soon as the pilots approached allowable dosages, directed them to return
to Indian Springs, After landing they taxied to the east end of the

field where radiological monit'ors determined the extent of contamination
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on the aircraft, The pilots were removed from the aircraft ", . .
in such a way that their bodies did not touch the skin of the craft
at any time.," The pilot then proceeded through the decontamination
centef. If contaminated, he took a number of showers, while personnel
prepared his clothing for shipment to Camp Mercury the decontamination
laundry, The radiation acquired by the individual was then recorded on
his dosage record and the accumlated dosage c'arefully checked to keep
the individual from exceeding the safety limits established by the Atomic
Energy Commission, g

Meantime, filter recové;y crews removed the sampli_x_;g papers from the
aircraft and prepared them fst; shipment on courier aircraft to‘the various
laboratories, Speed in perfonnin‘gl this work was necessary for the
laboratories had to run tests on the filter papers before they were able
to determine what happened during a deﬁonation. Information gained from
these papers decided the actual yleld of the shot, speed of the reactiom,
and the amount and type of fission which had occurred,

The sampler aircraft "cooled™ overnight and the next day was decontam-
inated, Maintenance crews washed each aircraft repeatedly with *Cunk",
a special chemcial @Mng compound, When clean they moved onto the
parking ramp for routine aircraft maintenance, Here personnel removed
the radiological instruments, checked, and recalibrated for the next
mission.u‘
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Chart:

Shot

ANNIE

NANCY

RUTH

DIXIE
RAY

BADGER

SIMON

ENCORE

HARRY

GRABLE

CLIMAX

v

Shots for UPSHOT/KNOTHOLE

Date

17 March 1953
2L March 1953
31 March 1953

- 6 April 1953
11 April 1953

18 Apai 1953
25 April v195“3“
8 May 1953

19 May 1953

25 May 1953

L June 1953

Type

300-foot
tower

300-foot
tower

300-foot
tower

Air drop

100-foot
tower
300-foot
tower

300-foot
tower

»

2,L20 feet (

air drop

200-foot
tower

500 feet

in air

~“Alr drop

Even with two groups of sampler pilots, the radiation dosages were

carefully calculated, based on the aircraft entering the cloud appfoxi-

mately two hoirs after detonation, on the predicted yield of the device,

on a speed of 250 miles an hour, and upon clean aircraft.15“ Sampling

officials took three major steps to reduce exposure, During the first

mission, ANNIE Shot, the soundness of clean aircraft was clearly.

demonstrated. About half the exposure was absorbed between the last

AFWUHO

86

SWEH-2-003L

|07

/

RS L M)



Iv

cloud penetration and the landing at Indian Springs, The aircraft had
always collected "residual contamination®" on outer surfaces, But after
Wperéonnel cleaned the aircraft with acid brightener, the polished aircraft
reduced radiation from 50 to about 17 per cent of the total, Secondly,
radiation to the pilot was reduced through lining the interior of the
cockrit with 1/32-inch sheets of lead., There was a delay obtaining this
material tut all the F-8L samplers received the lead by RAY Shot, 11 April
1953, |

The third protective device was a lead-glass vest desigﬁed to cover
the sides and frontkéf the torso. This device, like most of the sampling
equioment developed during this period, was the resuit of cooperation by
Lieutenant Zolonel Fackler, Colonel Houghton, and Dr, Plank. Dr, Flank.
estimated that the vest reduced dosages from 10 to 15 per cent, %hen the
vest was actually tested during NANCY Shot, radiation appeared lessened
by 17 per cent, Production of the vests was delayed because of
limitation in personnel and equipment, However, there were enough vests
available to fit all the sampler pilots for BADGER SHOT, on 18 April 1953.16

After the first shot of the series, one of the flying duties was
taken away from the F-8L sampler pilots. Colonel Fackler and Dr, Plank
worked out a system of airrlane control whereby the navigator aboard the
B-S0 sampler control provided the sampler pilot with time and vectoring
information, This relieved the F-8 pilots of the duties of navieating
their aircraft from Indian Springs to the control airflane. then the
sampling mission was finished, the B-50 navigator had the sampler's

1
course plotted back to the base. 7
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aircraft, Cperation UPSHOT/KRICTHCLE,
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By 18 April 1953, sixth shot, BADGER, the first group reached their
radiation limits and passed sampling missions to a new group of pilc:t..'.’..l8

On two occasions during Operation UPSHOT/KNOTHOLE, the samplers
nearly failed to return with cloud samples, The first time occurred on
19 May 1953, during HARRY, The test director delayed the shot several
times becapsé of unfavorable weather, Samples from the shot were very
important because ;f the new device being tested, Ten F-84G samplers
and the AFOAT-1 two B-29 samplers flew the mission, Two "snooper® F-8l
aircraft reported that the cloud topped LkL,200 feet altitude and the base
of the mushroom was aiwz;é,o‘()‘o feet altitude, The first jet sampler took
off from Indian Springs Air-Force Base and climbed scuth of the cloud
area, By this time cirrus cloudsfhad begun to form around the muclear
cloud, The sampler pilot came ocut of the cirrus at LL,000 feet altitude
and could see only a dark smdge on top of the overcast, The F-8L pilot
made passes inio this dark smdge, obtaining the only samples from the
main part of the HARRY cloud, Five other F-8l aircraft éook samples from
a thin part of the cloud below the overcast, btut these samples were of low
quality, Two other F-8l 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 L3,000

feet altitude. Unfortuné&ely, the samples obtained from the cloud were
sufficient to do only the primary experiments scheduled.19

The GRABIE Shot was an atomic shell fired from an Army 280-millimeter

artillery piece and as for the previous shot Colonel Fackler told the
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test director samples could not be guaranteed because of vapor clouds
expected around the atomic cloud, As the atomic cloud drifted in the wind,
vaper clouds became thicker and thicker, The B-50 sampler control aircraft,
with Dr, Plank aboard, climbed above the overcast with little success in
finding the atomic cloud. Back through the overcast there was approximately
one-fifth of the atomic cloud below the vapor clouds. Dr. Plank called’
'for the F-8]; aircraft i;mediately and began directing them into this lower
portion, The overcast continued to thicken and lower so that, after two-
and-one-half hours following the detonation, sampling stopped. By that
time the atomic cloud was some 300 miles from Indian Springs Air Force Base,
Two aircraft took small samples ,';“ft}j.le the last aircraft, which attempted

to enter the cloud received none.20

Conclusions
Operation UPSHOT/KNOTHOLE sampling missions were not greatly
different from the missions flown in former tests. The sampler functions,
however, were more refined, Colonel Houghton, Lieutena.nt Colonel Fackler,
and Dr.<P1ank had concentrated on methods of reduciﬁg the radiation dosages
received by the sampler pilots so that larger, more valuable cloud samples
could be obtained while the pilot personnel remained safely within the

limits established by the Atomic Energy Commission,
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CHAPTER V

OPERATION CASTLE ,.LL THER(NUILEAR

Operation CASTLE was to contain about seven, ill-thermcmiclear
detcnations and begin about 1 September 1953, some 11 months following
Operation IVY, Colonel Howell M, Estes, Jr., 12th Air Division of. the
Strategic Air Command, vas to command the Air Task Group and, on 1
Rovember 1952 he visited the Pacific Proving Grounds to observe the

MIKE Shot,” mm rebumry 1953, Task Force 132, which conducted Operation
IVY reformed into Joint Task Force SEVEN for Operation CASTIE and,

shortly after becams a p&nnent organization for future overseas test
series.’ Instrumentation and tuilding at the Pacific Proving Grounds

could not be started before the results of the UPSHOT/ENOTHOLE were
lnown though much was mpsrodi!y November 1953, Since this was typhoon
season in the Pacific, CASTLE tests u&m rescheduled for the spring of
1954, Air Force headquarters mnouhced Operation CASTLE would begin at
the Pacific Proving Orounds as soon as conditions permitted, General
Mills organised the office of deputy commander for overseas tests and
assigned the duty to Colonel Edward M. Gavin, Colonel Cavin worked
closely with the Center staff for the interim between IVY and CASTIE,
One of his major projects was to consider various airplanes which might
meet new sampling mquirmnta.z ( |

*Oon 29 November 1952, Colonel Estes became Brigadier General, his new
rank paralleled planning for Operation CASTIE, -
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Cloud Sampling Requiremeni; for CASTLE

The stem from the '.rat vnermonuclear 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 was almost
200 miles wide, The F-8LG sampler aircraft climbed to their maximum
altitude to collect samples from this 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 ofmt.he MIKE cloud and these doubts about
the value of samples taken from it,\ucaused a change in requiranents for
sampling the Operation CASTLE shat;.}

Within two weeks of the end of Operation IVY, Task Group 132,44
officers and the Air Force Special Weapons Center staff began studies to
determine what aircraft could be converted to a sampler configuration
for higher altitudes, But, before a decision could be made, sampling
requirements had to be fim, |

Late in January 1953, officers from the Air Force Special Weapons
Center visited the Los Alamos Scientific Laboratory and again met with
Harold F, Plank, Dr, Plank outlined general requirements for cloud
sampli‘xxg and, afterwards, drew up more detailed requirements which were
approved by the la;ratory and submitted to the new Task Fome‘,,’SEVEN
early in February, Because of the questionable samples secured from
MIKE Shot, Los Alamos wanted a high altitude saupling vehicle which could

at least penetrate the lower portion of the main cloud. Data from these
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high altitude sampling missions could then be compared with MIKE samples
to determine how representative the F-8LG samples on IVY had been,

The sampling officers speculated that an aircraft to perform this
high altitude mission would have vto operate at or about 55,000 feot
altitude for at least one-half hour, long enough to make several passes
into the cloud, Should the samples prove against the F-8LG aircraft, then
another aircraft yox;id be chosen to become the permanent sampling vehicle._
Los Alamos scienti.;:ts:"requix'-ed, also, that the sampling device on the
high altitude aircraft be as efficient as those mounted on F-84G aircraft,

tut with more area for sampling paper.h

Urmanned Samplers for CASTLE

Altitude limitations of sampling aircraft also caused some discussion
about using unmammed vehicles again, Drones had gathered the first cloud
samples, However, during Operation GREENHOUSE, Dr. Flank supervised firing

rockets at atomic clouds, The experiment, at that time, resulted in ﬁo

sampling results. [N shot rushed the main cloud so high

—me—

that even the best mamned aircraft could hope for little more than to sample
the lower fringes, Dr, Plank pointed out that the B-57, apparently the
best or the available aircraft for sampling, would penetrate the cloud some
four to six hours after detonation and expose its crew to about 3.5
roentgens, Samples gathered by a guided missile, or some other vehicle,
would possibly be about ten times more valuable than those gathered by the
B-57. Such an unmanned sampler should be capable of sustained horizontal

flight between 55,000 and 75,000 feet altitude, Dr. Plank said, and be
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capable of flying at least 100 miles at these altitudes,

Colonel Gavin asked the Wright Air Development Center for information
on guided missiles, test vehicles, or target drones which might fit these
unmanned sampling requirements. Any such vehicle, he pointed out, would
have to be capable of recovery over land, Lieutenant Colonel Richard
S. Nugent, the colonel’s administrative assistant, hand-carried the
i'equest to Wright Field:'and wag able to get some preliminary information.
Rocket vehicles would be difficult to adopt because of the problem of
attaching adequate sampling devices to them, Also, they would be difficult
to recover, especially whe;:beri'%ing in the Pacific Proving Grtmnds.S

Joint Task Force SEVEN was &lso in favor of unmanned sampling devices,
Brigadier Ceneral A. R. Walk, U, S, Army, Chief of Staff of the Joint Task
Force, suggested that Los Alamos and the Center investigate the potential-

® 6
ities of the Q-2 drone and the drome B-L7 aircraft used on BRASS RING.

Center officials pointed out, however, tha;; ‘the Q-2 drone could climb very
little higher than thq F-8L4G sampler aircraft and, because the advantage
of the drone B-47 over available samplers was not very great, the logistics
of operating at the Pacific Proving Grounds would bé“éxorbitant.-,’e
Therefore, no serious attempt was made to secure unmanned samplers, However,
vhile preparing a final report for CASTIE, General Estes asked the University
of California Rad¥ation Laboratory, at Livermore, California, what» they |
thought an unmammed sampler should be 1ike.9

Professor Kenneth Street and Roger Batzel, sampling experts ‘from the

*A program to develop a prototype long-range automatic bomb delivery system.
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Livermore lLaboratories, believed a guided missile capable of operating
between 80,000 and 100,000 feet altitude was needed. They wanted such
a vehicle to enter the cloud between five and ten minutes after detonation
and be capable of collecting both gas and particulate cloud samples,
The vehicle, of course, should be recoverable, and have the ability to
land on a 5,000-foot mnway.lo

In his fina; prort on Operation CASTLE, General Estes pointed out
that, because manned ‘sampling aircraft were the best vehicles available,
scientists were forced to accept them, even with their limitations, A
study of guided ms.ssn;; for sampling had not been accomplished during
CASTIE because time was too-short, missile experts were not available, and
cloud temperatures, gusts, and radiation data were not available, General
Estes recommended further study of guided missiles for this purpcse, capable

11
of operating from 100,000 to 125,000 feet altitude,

" Modifying Sampler Aircraft for CASTIE

In spite of the efforts for B-57 aircra.ft and the current thihld.ng
about guided missiles, Task Group 7.L sampled Cm-shots with F-8L Jets,
plus three Featherweight B-36 aircraft, Both types went to modification
depots before being shipped to the Pacific Proving Gfounds.

In August 1953, representatives of the Air Materiel Cormand, Wright
Air Development Center, the Atomic Energy Commission, AECAT-I, met at
the Mobile Air Materiel Area depot to plan modifications needed for CASTLE,

The F-84G samplers were to be rewired, have new electronic equipment
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installed, and to receive a new gas sampling device, called a "double=-
squeegee,” installed in ten aircraft, A new type gamma intensity rate
meter wﬁs té be installed in the cockpit of the fighters. The B-36 was
to receive a filter system for the pressurization complex, along with a
"double-squeegee," and a particulate sampling device., One of the B-36
aircraft received electronic equipment so it could be used as a backup
for the B-36 controller;~ In the midst of these arrangements, equipment
for installation waswéiill'in design stage, These were the "double-
squeegees;" high altitude gas sampling devices. However, engineers
from the Wright Air Develbéé;ht Center assured that they would be ready
when needed, -

The Ogden Air Materiel Area depoé; Utah, accomplished modifications
to the F-8LG samplers and planned to“§§mp1ete the work om 1l September
1953. The San Antonio Air Materiel Area depot, Texas, handled the work
on the three B-36 aircraft, two samplers and one control aircraft, and
planned to complete the work by 5 October 1953.12

There were serious delays., Ogden received theLngy *double-squeegee!
devices and mounted them but the motors and pump shafts overheated and
failed, Much work was necessary to find a fix for these failures and
the F-8LG sampler aircraft were deléyed 99 days at the depot. The aircraft
were finally finished and out of the modification facility just six days
before they were to board the cafrier for the Pacific Proving”Grounds.

At San Antonio Air Materiel Area, meanwhile, 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
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schedules, This delayed fabrication of the units until some LO days
after the B-36 modifications were to have been completed. The Air
Hat;eriel Command established a "crash program™ to get them installed on
the aircraft and B-36 samplers came out of the depot on 25 Jamuary 195L,
three days before they were scheduled to leave for the Pacific. The
program had fallen behind a total of 112 days.

These delays wrecked a flight training program for the sampling
squadron, The piiots" conducted flight training with borrowed airplanes
without the sampling instruments., When the crews of the squadron arrived
at the Pacific Provingmgrouﬁaa » they were required to fly much more to
make up for lost training, %9 crews were concerned with basic procedures
for sampling and should have been prefecting techniques, Extra flying
imposed an added turden on the rg,t Aircraft Unit, Supplies and spare
parts were used up rapidly and later caused troubles.during the series .13
Some of the delsy, Oeneral Estes pointed out, was caused by requirements
from numerocus agencies which had been presented at the modification depot.
In the future, Ceneral Estes recommended, the Air Force Special Weapons
Center should be made the clearir'xg house so that the modification depot
received directions from only one agency. Also, design and equipment

" should be established on a deadline which would give the depot time to
finish its mk.lh

One problem in the Operation CASTLE planning was securing F-84
sampler pilots to supplement those assigned to the new i49’26th4'l‘est Squadron
(Sampling). Colonel Edwin Gavin asked Joint Task Force SEVEN if it were

possible to secure some of the pilots who flew sampling missions during
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Operation IVY and offered to supply a list of names, 15 Later, in
September 1953, scientist Plank attempted to get several IVY sampler pilots
from ph;'Btﬂ Air Force tut the Strategic Air Command could.not release them
for CASTLE, Later, the Strategic Air Command and the Air Defense Command
were to supply eight F-8l4 pilots each to train as cloud sampler pilots with
the L926th and/to~accqg§any the squadron to Eniwetok, This caused some
tudget problems., Egcﬁrﬁ}litary organization participating in the test series
had to stand the cost“gf its participating unit, However, the two commands
argued against paying the temporary duty costs of their eight pilots for
. CASTLE because the requiréﬁgﬁis had been levied on them too late to include
these costs in their fiscal year 195h4 budget. Task Group 7.&, therefore,
asked the Jdint Task Force for hone;, which in turn asked Air Force head-
quarters for the funds, Washington, igﬂturn, decided that the Air Research
and Development Command should foot the bill, Colonel Earl W, Kesling, who
‘replaced Colonel Gavin as deputy commander for overseas tests at Center,
reported that the Air Research and Development Command refused to pay these
costs and the Special Weapons Center did not have the money. Hence, Task
Force SEVEN plamed to pay the expenses under protesf;‘then would ask for
reimbursement later, However, Air Force headquarters ordered pilots
transferred to the 4926th Test Squadron (Sampling) on a permanent change
of staﬁion. This -actually returned the burden to the Air Force Special
Weapons Center.l

The officer strength of the L926th Test Squadron builéyﬁﬁ during the
first months of 1953, In Augustland September, there were 20 officers

assigned to the squadron. In September 1953, however, 10 officers were
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attached and in October, the squadron showed an officer strength of 38,
with nine pileots, In November 1953, the official strength of the squadron
settled at LO officers and this remained its strength throughout Operation
CASTIR,

A full-scale air rehearsal, occurred off the coast of California,
27 October 1953, and was called Operation TIGER/CAT. This test was to
allow the Air Force;and Navy aircraft to become acquainted with operational
procedures for CASTLE and to check the communications networks, Any
deficiencies were to be corrected within the three months before the ser:i.es].'7

During these mnenvérs, ‘the L926th Test Squadron (Sampling) operated
from the San Diego Naval Air-Station, The F-84G aircraft took off from
San Diego and flew some SO miles to sea where they came under the control
of the Command Ship, the USS ESTES, which vectored them to the B-36
sampler controller aimraft.la In turn, the controller directed the. jets
through simulated sampling maneuvers and returned them to the command ship
vhich sent them back to San Diego., The rehearsal was important experience
for the air-sea rescue aircraft, One of these aircraft flew directly under
the B-36 sampler control, while another was under the control of the
command ship, Mission aircraft would be no farther than 50 miles from
emergency landing facilities at any time during the rehearsal, "“This
will be par€ioularly appreciated by ocur little brothers in the P-84
thunder jets,® a briefing officer declared, "who will be.t.'lying long range
and endurance mission in single engine, high performance airéraft."

TIGER/CAT was successful, Communications equipment aboard the

Command Ship, turmed up many malfunctions and the ship put into San Diego
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immediately after the exercise for repairs, Also, the RB-36 sampler
control;er ;ircraft turmed up some communications failures which needed
correcting before operations started, By mid-December 1953, the USS ESTES
had undergone work in San Diego and was ready for another test. General
Estes, therefore, sent six F-8L samplers to San Diego to run a commnica-
tions check and to give the pilots some additional practice on ground
»‘control interception, I;uring this test, communications equipment worked
satisfactorily aboard £he'§§2§§.19

The value of a lead vest to protect pilots from radiation was
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,
sleeveless vest which buttoned around t;i:e neck with fiberglass-lead
shielding attached by four buttons, The fiberglass with lead woven into
it was a quilted pattern and pliable, When the first copy of the new
design arrived at Kirtland Air Force Base, the L926th pilots took it to
the swimming pool for safety tests, Escape from the vest, while in water,
was found satisfactory. Dr. Plank suggested that the fiberglass-lead
shielding be widened a bit to protect better and with this modificé.tion
the vest weighed six pounds, The vest was manufactured for use during
CASTLE,

Further precautions found the seats of the F-8LG samplers covered
with shéets of lead.zo In addition, the pressurization systexp of the
aircraft contained filters to keep out radiation., Yet more precautions

were taken, When the sampler pilot flew into the atomic cloud, he went

102 SWEH-2-0034

\H

AFwi/no



on 100 per cent oxygen and remained on this for the duration of the
mission, When the sampler pilot landed, a platform mounted on a fork lift
removed the pilot, thus preventing him from coming into contact with the
contﬁiina%ed skin of the aimraft.21

Joint Task Force SEVEN limited personnel again to 3.9 roentgens
exposure.‘ Some pergonnel, conducting special experiments, had been
exempted from this restriction and included were the cloud sampler pilots
who were limited ;o 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 CASTIE,

Sampling GASTLE Shots

After the training program had been drastically delayed, General
Estes arranged to have the sailinédate of the aircraft carrier, USS
BATROKO, delayed so the pilots could have more time for this purpose,
Scientific personnel opposed because the carfier was taking some aircraft
to the islands which were required immediately. The advanced echelon _»of
Task Group 7.L arrived on Eniwetok 2 January l95h, and began preparing for
the main party which arrived on 27 January, As noted above, the sampler
people began an intensive flying program., Flights were made to check time
schedules and commmnications, These were followed on. 16 February 195L, with
a full-scaled rehearsal of the Air Task Group units, and, 23 February 195,
with all participating units.23 -

CASTLE was to have seven shots, all producing energy yields in

megaton ranges, However, one was cancelled and another changed so the
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series ended with six events,

Chart: Operation CASTIE Schedule at Bikini Atoll

BRAVO 1 March 1954 Surface
ROMEO 27 March 195 Barge
KOON - 7 April 195k Surface
UNTOK " 2l April 1954 Barge
YANKER — _ S May 195k Barge

NECTAR 1 May 1954 Barge

ml;ing the first shot of CASTI.B; operations personnel expected the
highest yield would be 17 megatons, “""Houevgr, early results indicated that
the device had produced an unexpected yield .f abont 1F megat.onsgzh Pollow-
ing detonation, the sampler aircraft took off and flew toward the cloud,
under the guidance of the USS ESTES which vectored the samplers to the.
RB-36 control aircraft, flying near the cloud, The RB-36 had an '
experienced and highly sidlled crew of controllers aboard, Dr. Plank,
Colonel Fackler, and Colonel Houghton were on hand to direct the samplers,
In addition, Major Billy Burke, on temporary duty from the L92Sth Test
Group (Atomic), and Major Finis A, Mitchell, the L926th Test Squadron
(Sampling) munitions officer, were on the control aircraft, The experience
of these people co]n}é.aed more than 35 atomic detonations before Operation
CASTIE, They studied the growth and formation of the cloud and gave the
sampler pilots specific directions on what portion of the cloud to |

: 2
penetrate and how long to stay around, 5
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The cloud (N - < ched gigantic

proportions, The initial climb of the cloud was about 1,000 feet a

second and, before the first minute, it was past L0,000 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 tropopausé it began to flatten ocut until its width was from 150 to
200 miles, The base of the mishroom extended down from 45,000 to L8,000
feet altitude, ‘I'he stem of the cloud usually was 10 to 20 miles in diameter
and, Jjust after the déf:g:_x_ation, extended down to the sea, Later, as the
wind began to move the cloudmaway, the stem base was from 18,000 to 20,000
feet altitude and poured onﬁﬁinddyirain from one to two hours, There was
severe turtulence 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 turbulence lasted for about two hours, and was combined with extremely
high levels of radiation, Therefore, the samplers did not attempt to
penetiat.e such a cloud for at least two hours, -

When the first sampler pilot made a pass atwthe cloud, he was directed
by a quick route of escape in case radiatimm provedwtoo 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
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their mission and get back to base.26

When the aircraft landed at Eniwetok, special crews of the 4926th
Test Sqﬁadron removed the fiiter papers, installed them in lead containers,
and placed thgm aboard long-range transport aircraft for the flight to the

27

United States, The gas samples were transported to Perry Island, ' Later

on the Los Alamos Scientific Laboratory reported that these samples
collected from BRAVO ﬁeie the best taken from any detonation in the
Pacific.28 - -

The second shot, ROMEO, was postponed 17 times. This caused some
trouble and changes in plans for-the Test Aircraft Unit of Task Group 7.l,
and others.29 As delays piled up, General Estes informed Géheral Mills
that Task Group 7.L might be overseas for a long time, "If we wait for the
ideal winds desired,"™ General Estes wrbte, "we will have to wait for a
typhoon and a fire on the back side of it. Seems to be only one typhoon
comes every four years, so this may be a long TDY." 30

Problems caused by the delays were serious, however, While waiting
for the shots to be fired, aircraft suffered from drying up of seals
in hydraulic lines, corrosion of metal surfaces, valves which stuck, and
moisture corrosion ofAelectrical surfaces, One way to prevent these
troubles was to fly them, The Air Task Group "exercised" its aircraft
and on one occasien it was discovered that two B-36 aircraft could not
retract landing gears, while a number of F-8LG aircraft wouiqvnot feed
fuel from their tip and pylon tanks because of stuck valvés: To counteract
the deterioratim resulting from such idleness, General Estes reported

to General Clarkson, task force commander, ", , ., I am taking the risk
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of flying our aircraft frequently." General Estes was receiving the
_same wea£her briefings as General Clarkson, If the weather looked
favorable for D and D + 1, General Estes instructed his aircraft to stay
on the ground, If weather looked unfavorable for these two days, then

Air Task Croup commander assumed he was in D -3 day and instructed his
<xmnaﬂder$ to f}y their airplanes., In effect, General iZstes was gambling
that when the weather people believed a L8-hour delay in shooting was
necessary, th;re 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, Hb;ever, if an unforecast change in the weather
caused the test directofsltg decide to fire a shot, General Estes admitted
that he would be in "somewhat awkward situation." However, he added,

"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 comprlete the desired missions," | |

Ceneral ZIstes found that the B-36 sampler aircraft were in critical

demand, Scientists were willing to fire a sﬁdt without F-éhG samplers tut
not if the B-36 high altitude samplers coul& not perform their missions,
The RB=36 control aircraft was also vital in that the F-84G samplers
could ﬁdi-bperate without it, Therefore, to meet théée conditions,
General Estes established a priority system for maintenance, First
priority went to the two B-36 samplers and the RB-36 contfol aircraft, then

F-8LG samplers were second, along with the weather, rescue, the photographic
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airplanes, and the Z-47 inter-atoll airlift airplanes.31 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, feneral 3Istes learned, was decontaminating the hupge
B-36 bombers, If the CASTLE shots could be fired on a seven-day schedule,
all aircraft cou}d be ready. If the shots were five or six days apart,
the Ajr Task Group could not put up 100 per cent of its aircraft tut
enourn to supp;rt the shot. The staff worked out a 2L-hour schedule for
decontamination and-maintenance and rlanned to try it out following ROMEO
Shot.32 )

After twenty days delay, ROMEO fired on 27 March 1954, The yield was

predictethons but its actual yield was about \ENENEEEE

33

Missions transpired without incident, The group tried out its decontam-
ination proeram and found that, with no undue trouble, personnel could
ready half of the aircraft for another mission within three days, However,
the maintenance priority system was not tried out because of the total
number of aircraft which flew on ROMEO.Bh

KOON Shot occurred early on the morning‘of 7 April 195k, From an

expected yield of WML e device crosuces WENNNNE

JEIR vhich caused most of the effects aircraft to fail to gather
data, The decontamination rrocedures were again applied and proved
practical, however, the small yield delayed the maintenance priority

system acain, An F-8L sampler lost turbine buckets and made a forced

landing on the Bikini airstrip. Only because the yield was rmuch smaller
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than expected did the pilot negotiate the landing safely, His wingman
stuck with him thfough 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

Task Group 7.L plans, except to lower the mission aircraft requirements
a bit,

After five postponements, UNION followed on 26 April 1954, During the
sampling operati&ﬁs, one F-8l sampler was replaced by a spare when his wing
tank fuel system wouidfggt operate, Personnel decontaminated the one B-36.
sampler and seven F-8L samplérs, accomplished maintenance, and had these
aircraft ready for another'ﬁngion within 2} houra.35

YANKEE event fired on 5 May 195) and the test director expressed the
desire for another shot within éh»ﬁo L8 hours so the group used only half
the aircraft, Two B-36 sampler aircraft flew intovthe cloud, each bringing
back a double sample, There were also nine F-84 samplers on the mission,

Several postponements caused NECTAR Shot to be fired on 1L May 195k,
On one occasion the shot was called off after all aircraft had taken off -
and were in position for zero hour, The detonaﬁion produced a yield of
about 1.6 megatons and the samplers had trouble, A large concentration
of cirrus clouds formed around the cloud and the control aircraft could
find little to sample, A good many of the sampling aircraft arrived
in the vicinity, as scheduled, orbited, waiting for a,cﬁénce to penetrate
the cloud, then were forced to retum to base without samplég. Hhen they
arrived at Eniwetok, the sampler pilots had to make landings in heavy

rain, Many of the F-84 sampler aircraft had electrical trouble, In the
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rain, the approach to the runways at Eniwetok were always difficult, One
F-8L sampler got down on' the runway then hit a heavy puddle of water,
veered off the runway and rammed into a sand bank, The nose wheel of
the aircraft collapsed, but the' sampler pilot escaped uninjured,
Camage was not really severe as the sand bank was about the height of
the landing gear so that the nose gear was folded and the aircraft
stopped in a level pos}twi«on with the main gear still extended and nose
resting on the sand bank. "The main problem was radiological control for
when help arrived there were already two army privates sitting on the wing
of the "hot" airplane, For this reason, an emergency landing on a
strange airstrip was always of c&ﬁc;m to the sampling people,

All six of the devices for Operatibn CASTLE were to produce yields
in the megaton range, With the exception of KOON, with‘—

-

hechted, all the shots were larger, Perhaps, the most signifi-

cant result of the operation was proof thatﬁ_

This eliminated the highly

—m under way. The
test series proved _weapons were practical and could

be handled by operating units.37 . -

Colonel Houghton returned to the Air Force Special Weapons Center
before the opex:a-t;on ended where he reported that samples had been from
adequate to excellent, with some of them being the best evelx;:taken.

The F-8LG samplers, operated to socme 360 miles from Eniwetok, and returned

to base within their fuel capabilities. The FP-BLG used wing tanks which
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were dropped when empty. On two occasions the single place jets
encountered minor trouble and landed on an emergency runway on Bikini
Atoll, "The B-36 featherweight sampling," Colonel Houghton reported,
"exceedéd all expectations in terms of altitude attained and the usable
in-cloud portion of their flight profile.,” The giant bombers took off
with a weight of 230,000 pounds, climbed to a "reasonable altitude"
and leveled off while the crew put on their S-L partial pressure suits,
then climbed to maximum ;ititude. This procedure usually required two
hours and ten minutes. Oa many of the flights the bombers reached 55,000
feet, The crew encountered prop}ems of keeping their jet engines running
at the maximum altitude and ou';;ch mission lost one or two jet engines
and started a gradual descent. They were able to remain at altitude for
sampling approximately one hour and L0 minutes, and sampling equipment
operated satisfactorily. "As usual, the personnei exposures were lower
than anticipated prior to the operation," Cdionel Houghton wrote, The
reason for this was that fuel limitations did nof allow the sampling
aircraft to remain in the cloud as long as the sciéﬁ%ific personnel
from Los Alamos thought desirable during the plannihg phases of the
operation, Sample quality was found to vary in the cléﬁd with altitude
and also with_horizontal direction, Sample removal opera§§9ps went off
without trouble, pressurization system filters worked wellgyéhd the
lead vests worm by the sampler pilots and crews reduced exﬁagurewto
radiation by at least LO per cent. WNo pilot complained about the vests

being uncomfortable, 38 L
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Rolling Sample Paper for Insertion into Lead Fig, Operation CASTLE
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Lifting Loaded Pigs for Transfer to waiting
Delivery Aircraft, Operation CASTIE
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Operation CASTLE's sampling program resulted in the decision to ask
for B-57 jet bombers as permanent sampling vehicles., Following 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 oil, "featherweighting"
to increase the y;;imum altitude, and, finally, devices for collecting
particulate and éﬁs samples. Nine B-57B aircraft could replace fifteen
F-8l aircraft, two B-36H samplers and one RB-36H sampler control aircraft,
In addition, the ninewg:57 aircraft could bring back better samples than
could all these'aircraft an&3wpu1d, of course, be much less expensive to
operate, "Each aircraft would h#;; a 'sampler director!' aboard thus
eliminating the need for a control;airc:aft." When more powerful engines
were avail#ble, the B-57 aircraft would meet ", , . all future requirements
in both continental and overseas test§=in an effective, economical manner
without the loan of aircraft from other USAF agencies," General Estes

*39

concluded,

* :
Central coordination of the efforts of the sampling aircraft is still
necessary and & control plane has continued to be used with B-57 operations
with a seientific director in the back seat., A B-57 is used, however,
and can sample last as a back up in case of aborts. An exception to this
took place during one of the ROVER sampling operations when the entire
sampling runs were easily observed from the control trailer in the forward
area, This was done because of the attempt to employ KDB-l drones and
control them from the ground. On this occasion the B-57 operations
proceeded smoothly from the ground control, but this was a highly special
case,
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CHAPTER VI

OPERATION TEAPOT: CONTINENTAL SAMPLING

_Planning for Operation TEAPOT began early in November 1953 while
preparations moved ahead for Operation CASTLE, In July 195k, the Air
Force 8’§ecia.1 Weapons Center directed the L925th Test Group (Atomic)
to prepare itself for the operation and Colcnel Harry L, Donicht
organized a 'sémi-otficial“ field test office to do the waork, Colonel
Donicht leaned heavﬂ;y on Colonel Fackler's studies of Air Force nuclear
test requirements, In November 1954, the Center issued a mission planning
directive and indicated that Field Test Group S (Provisional) would be
commanded by Colonel Donicht a.nd would represent the Center during the
test seriu. S

Sampling Preparations

By now, the Atomic Energy Comisaion considered cloud samples so
important that without sampler aircraft‘thg firing of a device was largely
useless for test purposes, This information cquld be gathered from a stﬁdy
of the growth of the fireball or from study of measurements and mltipli-
cations of the neutrons produced by the explosionti" However, these methods
of calculating the yield usually gave an unreliably high value and were
not favomd.l 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 appointed the Air Operations Officer, making him the
only Air Force Officer to hold a key position on every muclear test operation
since CROSSROAIS in 19L6,
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Suitable samplers still remained a problem, In August 195k, Colonel
G. W. Miller, Deputy Commander for Technical Operations at Baltimore,
informed the Center that Air Force headquarters disapproved its request
for B-STB sampler aircraft, Therefore, he directed, the B-57A should be
thoroughly evaluated for that parpose, Two B-S?A aircraft arrived at
Kirtland Air Forc§ 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 4necessary modifications and maintenance, Partially
for that reason, they sampled only four muclear events during the operationg
Also, the original plan called for the B-57 aircraft to collect cloud
samples from all TEAPOT detonati%hg, however, a temporary grounding order

mrevented the aircraft from being usedlpart of the ti.ma.3

Sampling mé&ngm

About five weeks into Operation TEAPOT, the first B-S57A sampler

flight followed detonation of the APPLE Shot on 29 March,
v acting as sampler observer,

piloted a B-57A into the cloud four hours after deﬁo.naticn and made a
second pass seven mirmtes later, Although the airplane ‘was not completely
instrumented for sampling, mission results wers adequate, The two officers
first entered-the cloud at 27,500 feet altitude, and during the two passes
were inside the cloud 18 seconds, |
. Eight days later, on 6 April 1955, a high altitude nuclear device
was dropped from a Kirtland B-36 bomber, Four F-8LC samplers and both

of the B-S7A airplanes were scheduled to collect samples, along with twe
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PRIVACY ACT MATERIAL REMOVED -

Atomic Cloud as Seen From Plane, Operation TEAFOT

B-36 airplanes, But the sampling mission got off to a bad start: three
F-8LG and one B-36 aircraft were unable to climb high enough to reach
the miclear cloud, thus, the cloud samples were collected by one F-8LG
and one B-36, and the two B-STA aircraft, The four aircraft found the
cloud had scattered quickly and was impossible to identify.
piléted one B-S7A with ' as the radiation
operator, The other pilot was

gerved as radiatiocn operator. D[oth airplanes made one pass into
the cloud and returned to Indian Sprines Air Force Ease’.S During MET
Shot, in the observer's
seat, made four nuclear cloud penetrations which kegt the S-S?A in the

cloud for a total of 2 minutes and LO seccnds-.6 The last sampling mission
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for the B-57A aircraft was APFLE II, fired on 5 May, During this mission
the airplane, piloted by with
observing, was inside the cloud a total of
6 minutéé.T
From thesq experiences, the Air Force Special Weapons Center

constructed an evalﬁa,,tion of the B-S7A as a sampler, Hal Plank from
Los Alamos discussed performance of the B-STA airplane with the crews
after each mission, F;i«.lowing HA Shot reported that because
of the high altitude of the mission, he had to concentrate on flying duties
at all times, A slipght error handling the B-57A, for example, caused
a loss of from 500 to 1,000 feet altitude and he was unable to keep the
miclear cloud in sight while maneuvering the airplane, Becau.ée the cloud
scattered and stratified above 50,000 feet, there was difficulty in
identifying for a sampling run, . r could not help because he was
buried back in the fuselage of the airplane and had almost no visible
contact with anything save the radiation instruments. Most of the samples
collected, therefore, were probably taken in the *radiation flux" area
outside or below the cloud. On the other hand

flying 500 feet above " gathered fairly adequate
samples, btut explained that as "a matter of luck" he happened

-8
to get a good view of the cloud just before penetration,  Although both

‘crews received nearly the same radiation exposure, the latter's sample

was far superior? These discussions indicated that much of the performance
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Chart: Operation TEAPOT Schedule *

Type

800 feet
in air

300-foot
tower

300=foot
tower

500-foot

-tower

300=foot
tower

SOO-goot

“tower

67 feet

underground

SOO-foot
tower:

739 feet
in air

36,620 feet

© in air

Shot Date

WASP 18 Pebruary 1955
Muorﬁ 22 February 1955
TESTA 1 March 1955
TURK - ] 7 March 1955
HORNET - 12 March 1955
BEE 22 March 1955
ESS 23 Mth- 1955
APPIE I 29 March 1955
WASP PRIME 29 March 1955
HA 6 April 1955
POST 9 April 1955
MET 15 April 1955
APPIE TI 5 May 1955
ZUCCHINT 15 May 1955

300-foot
tower

LOO-foot
tower

500-foot
tower-

500-foct

tower

*See Appendix IT for number of samples taken on each shot.
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VI
advantage of the B-57A was lost because of its poor visibility,

T meanwhile, received orders to retum to Kirtland. The
Center had borrowed a "B" model of the B-57 and he along with Dr. Plank,
as a pas;énger in the rear position, spent part of one afternoon M"wringing
out* the airplane, The "B" had several improvements over the A" model but
specifically a redesiénod 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
observer kept an eye on the-nuclear cloud.lo

Much of the sampling for TE@POT had become fairly routine; however,
occasionally the pilots of the-£§26th 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®™ coming toward them, They abandoned the pass, momentarily, to
evade the unauthorized visitors, |

During WASP PRIME Shot, the B-50 sampler c§n€i61 aircraft remained
in the air over five hours, Earlier in the morning APPIE I had fired
and the controller did not land until after completing Wboth missions,

For the first_time, sampler pilots had to fly two missions in one morming:
after APPIE they landed, filter papers were replaced and thojgi were off to
sample WASP PRIME.12

During Operation TEAPOT, the Air Force Special Weapons Cen£er carried
off experiments of its own., A project, called "Contact Radiatich Hazard

Associated with Contaminated Aircraft,” had as oné of its goals a survey
126 SWEH-2-0034
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of evaluation of meters which were used to determine the actual radiation
hazard to aircraft which penetrated a muclear cloud., It was hoped, project
personnel would be able to define exactly what dange}s existed for crewmen
working around a contaminated aircraft. Colonel Ernest A, Pinson and
Captain Paul M, Crumley, project officers from the Resgarch Directorate,
planned to survey the gamma intensities from various parts of the aircraft
-and then compare t?;;results with a survey of the contact intensities of
beta plus gamma rﬁfn from mixed fis;ion products distribution on the same
section, From these studies they could determine accuracy of e#isting
meters, Their instrumeﬁts measured total dose radiation, depth, and rates>
Adrcraft u;nnlly were ou;tpe runway at Indian Springs Air Force Base
within 15 minutes of the time they“;enetrated the cloud and the crew
immediately began two hours 1ntggsiyn examination on the airplane and
continued surveys for ?h hours, First inspections werQ aécomplished with
variocus ionization chambgr-type meters with readings takagnfrom oné-fourth
inch from the plane's surface, from three inches, oneyggpy_and, finally
three feet, After meter inspection, personnel went over the same area
with photographic f£ilm, film packets, which came into direct contact with
the areas that contained particles of radioaptive maﬁerial, the packets
being held in place by masking tape for the required exposure time, To
record the'hiﬁiral intensity of the area, the localized "hot spots™ caused
overexposure areas on the film, A second film exposure of much shorter
duration followed for more accﬁrate recordings of these spots, Through

these methods the Research Directorate crews obtained successful radiation

1k
dose readings, In other tests, swatches of glove material, with film
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strips, were exposed to contaminated surfaces. Also, to register radiation
intensities received by the hands, personnel wore gloves with film strips
inside and out, Yet another test, in which individuals rubbed their bare
hands ove; }contaminated areas, produced readings 30 per cent of the
intensity found on the contaminated szurfaces.lS Altogether, the Center's
survey group siudied l;f.girplanes with contamination readings that ranged
from a density of 1 rgenﬁgen up to 1L roentgens, Five members of the survej
team took part in all of tﬁe 17 surveys and no team member absorbed more
radiation than the Atomic Energy Commission's tolerance limit of 3.9
roentgens,

One phase of this study cahéﬁtmtthattention of newspapers, To get
information from an atomic cloud more qﬁickly than that obtained by
sampler aircraft, Research Directorat; of ficers used several T-33 jet
trainers and flew into the cloud much ear.li‘er.l'? One newspaper reparted,
"A group of dare devil Air Force scientists are making flights through

the boiling reddish-brown atomic cloud in the interest of radiation

18 . : .
research, . ." An Albuquerque, New Mexico, newspaper ran the following

headlines: "Inside of A-Cloud Colored Brick Red, Kirtland Scientists,

19

Pilots Report," °~ However, the film badge experiments fascinated reporters,

PRIVACY ACT PROTECTED
MATERIAL REMOVED g
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However,
the pilots’ahd the two observers were not concerned about their exploits,
"We know what we are doing and there is nothing to get excited about."zo

Drawing conclusions from its project, the Center's survey group
pointed out that thé:b;;§§mination density readings occurred when
instruments and film were placed in direct contact with the contaminated
skin of an airplane for ei%éndeg‘periods of time, Airmen servicing an
aircraft, however, would probably keep their hands in more or.less
constant motion during the operation and would not likely receive as much
radiation as was recorded on the meters and film badres. For a person
to receive radiation of the same values as those collected during the

survey, the project officers reported that an individual would have to
come into direct contact with the nose of tﬁé airplane or the leading
edge of a wing, In addition, the direct contacf with the surface would
have to be somewhat prolonged, depending upon thewiﬁtensity of the

particleé touched to achieve a radiation burn.21

The Yish Altitude Nuclear Shot

“hen the high altitude explosion was detonated on the morning of
6 April 1955, it represented the culmination of about 18 months of
intensive preparation at the Air Fcrce Special Yeapons lenter. uEarly
in October 1953, the Armed Forces Special Jeapons Project was igﬁerested

in a nuclear warhead for antiaircraft rockets. That agency, therefore,
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Airman Thomas O. Summers, L926th Test Squadron
(Sampling), demonstrates removal of a filter
from the wing tip of an F-8l sampler, Operation
TEAPOT
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Soaping a B-57A Sampler Aircraft, Cperation TEAPOT

recommended to the military services that a high altitude nuclear detonation
be fired to gather air defense information.22 On 27 November 1953, the
Center received directions to determine the feasibility of dropping a two;
kiloton warhead to about 40,000 feet altitude, After some preliminary
tests, the L925th Test Croup decided that such a nucleér drop could be
accomplished.23 Then on S May 195L, the Center establishé& a high altitude
project for TEAPOT. To start with, the 4925th mounted a 3,000-pound
practice vnit in ;v;-36.2h Then on 28 June 1954, the Center igformed the
L925th of some additional requirements, The explosion was to be as high

as possible, the only limit being the safety of the drop aircraft and crew,
In addition, the device was chanered from 3,000-pound unit to cne of 1,500~

25

pounds.
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Preparing the B-36 constituted a major portion of the work, In
Jung«195h, the Field Command, Armed Forces Special Weapons Project,
outlined detailed requirements. Just after releasing the nuclear device,
the B#36 airplane was to drop canisters to record pressure and muclear
radiation data, Time zero equipment, used for previous nuclear tests,
was to be installed, and Naval Radiological Defense Laboratory thermal
radiation measuremgﬁ£ equipment was to be mounted in the tail of the
aircraft, Commnications would be available in the aircraft for controlling
equipment be mounted on ;;e drop airplane so that, after dropping the
nuclear device and the canisters, it could turn arocund and gather samples
from the cloud.26 However, it appeared to Center officials that operating
at such a high altitude, the B-36 would not have encugh fuel to remain long
enough after detonation to gather sample3.27

Dropping the canisters after the nuclear device presented difficult
timing problems becauss 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 ﬁolerance. His device was installed on
26 August 195k, and then tested successfully., The Cambridge Besearch Center,
in charge of instrumenting the canisters, later approved the intervalometer
and the instrument assumed a key role in drop aircraft equipmcnt.28 The
L925th also installed calorimeters to gather radiation statistics for the

Navy and other instruments were installed for the Cambridge Research
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Center's canisters during the mission,

On 6 April 1955, the B-36 airplane again took off from Indian Springs
Air Force Base and started climbing to L8,000 feet altitude -- the mean
relative density ratio being below 1,06, As usual, one engine went oﬁt
and the bbﬁbing crew announced the altitude change to L6,000 feet, The
high altitude detonation went off with an orange-white metallic flash,
reported to be briéhtefkthan the sun, The usual mushroom cloud was
miséing; instead, a hugh billowy circle, as if a giant had blown a gigantic
smoke ring, Within a very,;hort time the cloﬁd thinned out and became
invisible as the L926th Test Squadron (Sampling) pilots could testify
because of their difficulty in collecting samples, In spite éf some
difficulty climbing high enough, ﬁ;éS%h'pilots who sampled the cloud,
were successful, especially, those who sampled long after the shot,

On 21 December 195k, Air Force headduérters asked that airplanes
obtain samples from the high altitude nuclear shots ®. , . at an approximate
range of 2,000 nautical miles east of the NPG ﬁevad_a Proving Groum_:l7 at
an altitude of 40,000 feetf29 The 4926th Test Squadron sent two F-8LG
samplers, with one C-L7 for support, to Andrews Air Force Base, Maryland,
because weather conditions indicated that the nuclear cloud would drift
east, passing over Nashville and Knoxville, Temmessee, Raleigh, North
Carolida, and would go out to sea somewhere between Norfolk, Virginia, and
Myrtle Beach, Soutg‘é;rolina.Bo

The two F-84G samplers flew six sorties while accomplishing the
long-range sampling mission, One of the airplanes flew at LO,000 feet

altitude and the other flew at 45,000 feet altitude. The samples
13k SWEH-2-003L
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colleoted ", , ., were measured to be .6mr/hr/pap§r on the L0,000 feet
sampler and .7mr/hr/paper on the 15,000 feet sampler, The papers were
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
along the coast to VMyrtylew Beach and then back to Andrews, The airplanes
flew at 140,000 and 43,000 feet altitude. Each paper collected read
approximately 0,2 milliroenigens. The L926th Test Squadron (Sampling)
reported: "In view of the fact t.hif. .1mr/hr/paper was considered a

satisfactory sample the mission was considered a success,”
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CHAPTER VIX

CVERSEAS FOR OPERATION REDWING

At a REDWING conference staged by Joint Task Force Seven in
Washingt;on, D. C., on 29 April 1955, officials agreed on six B-S7B
aircraft.l The L926th Test Squadron (Sampling) still had no B-57B

aireraft and had to borrow them from the Tactical Air Command.2 R

Plans and Operations

Planning offi:;_;éi's and gcientists were not entirely satisfied with
the sampling pla.tformsw used, or the number provided, In repiy to a letter
from Lieutenant Colonel Richard J, Hynes, Acting Director of Operations
for the L4950th Test Group (Nuclear) , Dr, Harold F. Plank discussed t.he
possibility of obtaining two sanples with one plane, He pointed out that
mission time requirements were milt-iplied by four to obtaﬁn two samples
as opposed to one and that obtaining two samples was possible early in
the sampling 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
sa.mplers.3 .

With each additional nuclear testing operations, broader experience

proved invaluable, The Los Alamos Scientific Laboratory submitted a

detatled analysis of requirements to Commander, Task Group 7. L. Making

no reference to past difficulties between operating organizations of
tests, the document listed, besides requirements, concepts, aircraft
control, radiation exposure requirements, aircraft contamination and

return exposures, pre-mission preparations, post-mission treatments,
139 SWEH-2-003L
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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
equipmen£ wduld be supplied by the laboratory. Every conceivable facet
of the proposed operation was covered and designed to eliminate any
misunderstandings after Operation REIWING started.h To avoid radiation
burn accidents, Dr, Plank included instructions to be used in installing,
removing, and securing fjlter papers, He described the exact tools to be
used for each operatidﬁ, the placement of the tools on the tractor-trailer
combinations used during éaggle handling, and precise steps to be taken
for all filter paper handliagz Although at the cutset, only trained
physicists were permitted to handle filter paper samples, this duty
became one of many assigned to personnéi of the L926th Test Squadron
(Sampling). ’

Within the L926th, the Test Aircraft Unit:had comnand operational

5

control over all elements in the test area,

included:

Additional responsibilities

(1) Pro?ide 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 radiac and proteqf@ve equipment
required for Task Group 7.4 operations. o

(L) Establish and operate aircraft, equipment, and personnel

decontamination centers,
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(5) Arrange for the acquisition, issue, and control of all film
baduges for personnel of Task Group 7.4 participating in this operation,

(6) Establish a suitable program to train Task Group 7.4 and 7.1
project personnel as radiological monitors. This course was given
at Eniwetok prior to the first shot,

Along with normal functional sections, the 4926th maintained a
nuclear applicatign;«section to instrument and prepare aircraft for
nuclear cloud saﬁﬁliné. It was also responsible for removing the cloud
samrles from aircraft!egggpreparing them for shipment, Finally, the
nuclear applications sectionm;perated aircraft decontamination and
personal dosimetry facilities: _

Successful accomplishment of ;he sampling phases of Operation
REDWING, 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 requirements
for a B-36 sampler controller, previously included on requirements lists
for REIWING, were deleted. The L925th Test Group had at least ten F-8L
aircraft for sampling duties to augment the 8-57 éircraft, and officials
had expected no difficulty acquiring these aircraft for REDWING.

On 1 September 1955, Colonel larl A, Ousley, then commander of the
L926th, visited Warner-Robins Air Materiel Area, where the B-57B
modifications were being performed, for a firm delivery:ééte and to
investipate expediting the modifications., He learned that thfee pf 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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aircraft and none could be expected before December, Such delays in
delivery danperously shortened the time available for training. Late
in &oveﬁber, 7olonel John S, Samuel, Task Group Jommander, personally
visited Varner-Robins and manared to zet two of the aircraft released
immediately, a third was released that same month, and a fourth in
December, Crew training continued through a successful conclusion
by applying round-tﬁe-clock schedules. The remaining two B-57D aircraft
arrived at Kirtlaﬁd in January 1956.6
A mﬁjor assignment for the L926th Test Squadron during REDWING was
to determine the effecfgmof high yield, nuclear clouds on various types
of aircraft, preferably from-30 to 150 mihutes after detonation,
Previously,data had been inconsistent, therefore, investigations of early
penetrations would be pursued cautiously in face of unknown quantities
of radiation and turbulence.7
Strategic Air Command leaders requested data on blast and radiation
levels in nuclear clouds from 30,000 to 50,000-foot altitudes tut could
offer neither the airframes nor the crews. Tactigal Air Command was
requested to assist and initially agreed to accomplish the required
twenty penetrations, four for each major detonation;8 In September,
Yeadauarters, United States Air Force, tried to obtain a commitment from
the Tactical Air Jommand for six aircraft for three and one-half months,
with crews and maintenance personnel without hindrance to its combat
readiness propram, Tactical Air Command agreed, formally, to furnish

three such aircraft and crews, but only for three months, REDWING leaders

could not accomplish the sampling mission on that basis so bargained for
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five B-57B aircraft for a period of four months or four aircraft and
crews for five months.9 ‘

In November-l955, 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 coim;and delegated the LOSth Bamb Wing to furnish two
aireraft and to hold a spare in readiness, and the L6lst Bomb Wing to
furnish three aircraft.}? Instrumentation and modification of the above
aircraft terminated 15 é;ﬁruéiy 1956, and the aircraft and crews arrived

at the proving ground in Aprii,

Shots and Aircraft Participation

During August 1955, additional sampling requirements appeared
in Program 6.3, consisting of ionospheric studies designed to measure
the effects of muclear discharge on the ionosphere and with assistance
to a secondary project (ultrasonics) in observing and recording signals
emanating from nuclear detonations at ever incregéing distances from
ground zero so as to determine the maximum distanc;e at which these
signals might be discerned and recorded, The Cambridge Research Center
furnished an }_nstrumented C~97 aircraft with its crew for the ;:vurpose.l:L

Throughout Operation REDWING, perhaps the greatest single source
of trouble in achieving the smoothest of operations was" t:he inability

of controller communications center to maintain clear contact with

airborne crews. Failures of all types of commnication equipment

145 : SWEH-2-003L

\ M |



VII

continued throughout the test series and a considerable number of
remedies were attempted on the spot.* These failures lowered the
efficiency of sampling crews; some managed through visual guidance;
others aborted when ground control failed at critical times.l2
Flying safety records for the squadron were at its usual high
standards, Altl‘;ough\ 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 n‘;‘t adversely effect the sampling m:i.ssion.]'3 The most
serious aircraft accident. during REDWING involved a sampling B-57B., For
on 18 May 1955, the pilot of the B-S7B, in climbing to 26,000 feet to
avoid rain clouds, felt a heav’y:’eggplosion and blinding flash within his
craft. Both fire warning lights inun;adiately flashed and the pilot

instructed his observer to eject. Rough seas delayed the rescue of the

pilot for some four hours;

LACRCSSE, The shot schedule for REDWING was changed in late April
to provide for firing LACROSSE on 29 April and CHEROKEE on 8 May, After
two cancellations, LACROSSE finally detonated at 0625 hours, 5 May.l5
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's, 1In all,

*Detailed discussion of the problems which arose and steps recommended
during later tests can be found in the Final Report, Operation REDWING,
by Task Group 7.L Commander,
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sampling comprised one B-57 and six F-8LG aircraft and two B-57 control
planes. Through MSQ-14 radér, officials positioned the four effects
aircraft with only minor errors,

CHEROKEE, After several postponements because of weather conditions,
a B-52 dropped a large-yield weapon for CHEROKEE Shot. All aircraft

had azimthal errors and horizontal range far different from those

- planned because of the aiming and timing errors in dropping the device,

Much of the data ;Staihed_resulted from aircraft positioning procedures
vwhich were initiated ugggurealization that the countdown had become erratic,
According to the mission deséiiption, k2 aircraft were schedulgd to
participate including the drop B-52 and the canister drop B-36., Only 38
aireraft took part but the aborts;;ére not samplers, Three B-57 and

six F-84G with 1 control B-57 madehup the sampling effort,

ZUNT and YUMA, On 28 May, dual shots occurred for the first time in

weapon testing: ZUNT on Bikini Atoll and YUMA at Eniwetok, Fifty aircraft
were scheduled for the dual event, 11 for YUMA and 39 for ZONI, No B-57
samplers participated in the former, but six F-84G took samples with one
B-S7 control aircraft., For the ZUNT Shot there were four B-Sf samplers

and two F-8LG with one B-57 control aircraft. .ZUNI"vent first,

ERTE. On 31 May, this shot occurred on a 300-foot tower on Eniwetok
Atoll, H-hour was 0615:30. Seventeen aircraft participated under the
control of the Air Operations Center without incident. Of these, one
B-57 and six F-8L4G aircraft were samplers under one B-57 control,

SEMINOLE, The sixth shot occurred at 1255:30 hours on 6 June at
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Eniwetok, Fifteen aircraft participated altogether with one B-57,

six F-8L6 samplers, and controller.

FLATHEAD and BLACKFOOT. This dual shot occurred on 12 June at 0626,
Schedules‘ﬁnderwent numerous chahges for several days previous tut,
finally 33 aircraft participated in FLATHEAD and 9 for BLACKFOOT, Of
these, 4 were B-57 samélers for FLATHEAD, and 6 F-8l aircraft sampled
BLACKFOOT with 2 B-57 coafppl planes, All aircraft performed well except

a B-52 which aborted because of radar malfunction,
' - \7‘0

xxckapo0, On 1k June, 2 JYNNEENNEc-vice fired at Enivetok at

“J -t

1126 hours, Eleven aircraft were scheduled including six F-8l samplers,
one B-S7 controller, and all perforﬁéd without trouble.

'ggggg. This device was the second airdrop of the series and occurred
from a B-36 aircraft on 16 June, 131} hours, Altogether, twelve aircraft
took part, six F-8l4 samplers and a B-S57 control aircraft,

INCA. On 22 anp, INCA detonated at Eniwetok, 0956 hours. This shot
was mother_yuith twelve aircraft participating, Again the six
F-8L samplers operated successfully, ’

DAKOTA. DAXOTA Shot followed on 26 June at 0606 hours at Bikini
Atoll, It was to have been a dual shot with INCA originally btut weather
had prohibited this, Thirty-four aircraft were scheduled tut one Navy
effects plane cancelled, Four B-57 and four F-8l aircraft sampled the
shot with one B-57 controller on hané.ﬁgcgb

vornr. MY o+ detonated on a

300-foot tower at Eniwetok Atoll, 3 July at 0606 hours, Twenty-eight
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aircraft participated though weather was worse than usual with huge
cloud build-ups and heavy rain squalls, Five B-S57 aircraft and five

P-8L6 aircraft sampled again with one B-57 control aircraft,

APACHE, On 9 July at 0608 hours, a#dedce

fired from a barge off Eniwetok, Thirty-five aircraft performed without

difficulty including four B-57 and four F-8l samplers with one B-57 control

lane,
p .,WSD

NAVAJO. NAVAJO was aﬁdevice detonated on 11 July at 0556

hours, another barge shot at Bikini Atoll, Of the thirty-five aircraft
performing as scheduledf¥féugwwere B-57 and another four were F-8}
samplers, plus controller, -

TEWA, Another device fi;ea from a barge at Bikini, TEWA was high-
yield, It occurred on 21 July at 05h6 hours, Twenty-four afircraft took
part with four each of the B-57 and F-8Y samplers, Again, pilots
encountered no difficulties,

HURON. The last shot of the REDWING’Beriea detonated on 22 July
at 0616 hours, Twenty-one aircraft performed without incident, They
included three B-57 and four F-8) samplers with:the B-S7 control plane,
as usuél.*

On only two occasions during Operation REDWING did the radiological
safety offieers detect unusual fallout. Following the MOHAWK Shot, less
than SO milliroentgens per individual was indicated, Considerable fallout
occurred after TEWA, however, generally over the Eniwetok lagoon and atoll

areas, Officials performed constant monitoring of areas during the night

*See Appendix XTI for number of samples taken oh each shot,
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which indicated an average 80 milliroentgens each hour until 0330 hours

the folléwing morning when a rain increased the fallout to 100-110
millircentgens the hour, Following the rain, the fallout reduced to safe
levels, Immediate personnel were in protected positions so that no special
clothing for safety precautions was necessary, However, the swimming area
and lagoon were placed fo limits until those waters reached a safe

16
radiocactive level,

Radiation Safety and Monitoring

As an additional duty the Commander, L926th Test Squadren (Sampling),
found that he was faced with thd;iask q@ training for radiation safety
and monitoring., Initially, it was thought that the selected men could
attend regular Air Force schools, -Iﬁvestigation disclosed that such
classes would not coincide with the periods in which the L926th men
could attend, Time was lacking to organize and conduct special classes
in the zone of interior for airborme monitors, weather island monitors,
and monitors for Task Group 7.4 operational areas, Consequently,
officials established a school at the proving groundé. Insufficient
instructors, almost no visual or training aids and instruments, and the
lack of classrooms on Eniwetok made conducting such a school difficult.17
The Decontamiﬁ;iian and Sampling Element of the L926th Test Squadron
conducted the school in two phases during April 1956, Subsequently, all

personnel were issued film badges for measuring personal radiation dosages.

150 SWEH-2-003L

i



AFWL/HO

\28§

Rad Safe Personnel Boarding Plane, Operation REDWING

Flight Safety Test Area

To assure best possible arrangements for flicht safety, Colonel
Samuel institutéd_rigid training schedules and flight rules for all pilots
operating in the test area, All pilots were indoctrinated and thoroughly
trained 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 vesséls and an H-19B helicopter, along with mechanical devices
such as runway barriers.18

The L4926th published definite policies and procedures fd} ground

flow of aircraft, operation of motor vehicles in the landing and parking
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of aircraft areas, proper marking and lighting of obstructions, safe
positioning of test array aircraft, and specific instructions for each
element of all test operations, A task group operations officer coordinated

with tower personnel all instructions from the air operations center,

Determining Aircraft Positioning Responsibility

Immediately rumors‘;tarted circulating about a subsequent overseas
gseries, officials of CASTféVEegan to advise possible successors for REDWING
on better arrangements for aircraft positioning, Appafently few officials
were satisfied with the split-reésponsibility for controlling aircraft as
practiced in Operation CASTLE, Anigptspoken advocate for assigning the
control responsibility in a military manner was Colonel Herschel D, Mahon,
of the Air Force Special Weapons Center, who recommended to Colonel David
O, Byars, Jr., Joint Task Force Seven, tﬁ;f the commander responsible for
aircraft control should also be responsible for safe positioning, He
recommended that the commander, Task Group 7.k, be ﬁeld responsible for
positioning.19 On 27 May 1955, Brigadier General Howell M, Estes wrote
to Brigadier General William M. Cantertury, Commander, Air Force Speéial
Weapons Center: "Although it is none of my business , . . The second
problem involves the interrelationships between the commander, Task Group
7.4 and the commander Task Group 7.l in their mutual responéibility to
the Commander, Joint Task Force for positioning of aircraft and%partic-
ularly for positioning of the weapons effects test aircraft.“A Hb
20

introduced some of the difficulties encountered in previous tests,

"owever, it had one big difficulty in that the one individual was
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responsible to the Commander of each of these two task groups and
consequently was never completely controlled by either,"” He also
commented on the ineffectiveness of the officer responsible for
posi%ioning stating that he believed that the relative ineffectiveness
of the man resulted from the fact that he was a Strategic Air Command
officer and therefbge *did not necessarily hold the full confidence of the
positioning people in Task Group 7.1.%" General Estes intended to show that
the arbitrary assignméﬁt of a Strategic Air Command officer resulted in
the assignment of an officer to that responsibility who did not have the
level of test experience enjoyed by officers of other available units,
He also mentioned the everla;;ing changes in plans made by the®scientific
element™ and the difficulties created by those last minute changes,

"The basic difficulty in determining the optimum organization lies
in the fact that the Commander, Joint Task Force, has in the past held
the Commander of the Scientific and Air Taék Groups Jjointly responsible
for the positioning of the aircraft," General Estes advised, 'He has
required the Commanders of the Scientific Task G;;;ﬁ to assure him that
each aircraft will be in a position at the time of‘aeﬁpnation which is
safe from a scientific standpoint, and at the same time, has required

the Commander of the Air Task Group to assure him that from an operational
ull

- -

and aircrew standpoint these positions are safe,
General Estes submitted two methods for solving the situation, Plan
A asgigned the entire responsibility for positioning of aircraft and the

maintenance and operation all to the commander of the air task group.

Plan B assigned joint responsibility through empléyment of a positioning
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board with chairman being the commander of the air task group with
representation from the scientific group. But, the final responsibility
remaineé'wiéh the air task group, Ceneral Estes then advised General
Canterbury~to seek a conference with representatives of all agencies
concerned in order to resolve the differences of opinion,

Despite urgent recommendations, the issue was not settled by 1957.2
In November 1956, Generéi Canterbury alluded to the fact that "the language
in the agreements andwgirectives on the responsibilities of the air
operational commander hasvbggn subject to considerable interpretation,® 23
In turn, he outlined areaskggureéﬁbnsibility which absolved the air
commander of determining all sgbé%d}nate details, such as each agehcy
specified would provide the air commanéér with the data related to blast
effects, overpressures, predicted yiéiaé and other factors from which
the air commander could draw positioning decisions, By 25 Jamary 1957,
General Canterbury had apparently secured that approval for he sent a
communication to all agencies delineating responsibilities for positioning

aircraft.zu

Headquarters, Air Defense Command, Commander, Joint Task Force SEVEN,

and the Atamic Energy Commission, approved Ceneral Canterbury's
25

recommendations without reservation, Chief, Bureau of Aeronautics,

United States Navy, concurred, reserving final approval of placement

of Naval aircraft to that agency.26
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CHAPTER VII

NOTES

Memo, for Record, prep, by Col. David O, Byars, Jr., Assist, CofS, J-3,

- U, 8, Army, 29 Apr. 1955, subj.: Resume of Conference on Military

Support Requirements, see App.

CHART: Ajircraft Prograrmed for Participation iE'REDWING, as of
15 June 1950, undoubtedly prepared by members of the Task Group
7.4, AFSWC, see App., also, 1LL-1L5 this chapter,

Ltr., Dr, H,-F, Flank, LASL, to Cmdr., L950th TG (N), Attn,: Lt. Col,
Richard J. Hynes, Actg, Dir. of Ops., 2 Nov, 1956, n.s., see App.

Ltr., Dr, H.iF:APlank,,LASL, to Cmdr,, TG 7.4 (P), 15 Feb. 1956, n.s.,
see App. ‘ :

Final Hist,, TG 7.lL, Operation REDWING, prep, by MSgt, William A, Evans,

Historian, L,950th-P@ (N), Feb, 1957, p.85, in Hist, Div, :files, Operation
REDWING,

Ibid., 23’ 85-90. ""‘ N
Ibid, .
Ibid., 2L,

See chapter dealing with B-57 progufement for further source material
on this problenm,

Final Hist.., TG 7.l, Operation Rmnwﬁm, op. cit., 26.
Tbid., 26.27. |

Ibid,, 120-122,

Ibid., 1264127,

Ibid., 128,

Greater discussion of events will be found in Histo of Air Force
1958

S, 203-308,

Special Weapons Center, 1 July - 31 December,

Final Rpt., TG 7.k, Operation REDWING, op. cit., 129
Tbid., 69.
Ibid., 665,
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22,

23.
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25.

VII

Ltr,, Col, Herschel D, Mahon, DCS/0, AFSWC, to Col, David O, Byars,
Jr,, JTF-7, n.d,, subj,: Memorandum for the Record - The Responsibility
for Control of Aircraft in the Pacific Proving Ground and Safe
Positioning, see App,

Ltr,, Brig. Gen, Howell M, Bstes, Jr., to Brig. Gen. William M,
Cantertury, Cmdr., AFSWC, 27 May 1955, subj,: WADC Participation in
REDWING, see App.

Ibid,

Ltr., Lt. Col, Elea W, Bowen, Asst, CofS, DOD, to Dir, of R&D, Hq.,
USAF, Attn,: Col, D. I, Prickett, 10 Apr. 1957, subj.: Weapons Effects
Tests Aircraft Positioning Committee, see App,; lst ind,, Col. B. R.
Lawrence, Asst. Dir, of R&D, ICS/D, to Ch,, AFSWP, 20 Jun. 1957,
(1tr., Col. John S, Samuel, Cmdr., L950th TG(N), to Cmdr,, AFSWC,

13 Nov, 1956, subj,.: Positioning Aircraft,) see App, "Although the
responsibility for safe positioning of aircraft in atomic tests,®
Colonel Norair M, Lulejian, Thief, Nuclear Applications Division,
Headquarters, Air Research and Development Command, wrote on 19 July
1957, "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 struggle for positions of responsibility, Writing for
the Chief, Armed Forces Special Weapons Project, Lieutenant Colonel
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 1955,
"Aircraft Operations---TEAPOT," prepared by Donald G, Leehy,

Manager, Santa Fe Operations Office., Subsequently, for Operation
REDWING, although not spelled ocut in quite as much detail, the air
operational commander ( TG 7.L) was given the cverall responsibility
for the safe positioning of test and other aircraft (para 2d (25),

CJTF SEVEN Planning Directive, Operation REDWING). This responsibility
was restated in the JTF SEVEN operation plan, .

Ltr., Brig, Gen, Cantertury, to Cmdr., ARDC, 13 Nov, 1956, subj.:
Safe Posifioning of Aircraft, see App. '

Ltr., Brig. Gen, Canterbury, to Cmdr,, ARDC, et al,, 25 Jan, 1957,
subj.: Positioning of Aircraft Supporting NucIlear Tests, see App,

Ibid,y lst Ind., (ltr. Col. A, D. Fallows, Asst. Cmd. Adj., Hq.,

ADC, to Cmdr,, AFSWC, 15 Mar, 1957; ltr., RAdm, E. Hall Hanlon, Cmdr.,
JTF-7, to Cmdr., AFSWC, 1L Mar, 1957, subj.: Positioning of Aircraft
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Supporting Nuclear Tests; 1ltr,, K, F., Hertford, Mgr., ALOO, to Brig,
Gen, Canterbury, 19 Mar, 1957, subj,: Positioning of Aircraft

_ Supporting Nuclear Tests; 1tr.,, G, W. Johnson, Test Dir,, 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.

Ltr,, J. W. Klopp, Ch., BUAER, to Cmdr,, AFSWC, 26 Feb, 1957, subj,:
Positioning of Aircraft Supporting Nuclear Tests, see App.
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CHAPTER VITI

OPERATION PIUMBBOB, A NEW ORGANIZATION

With the establishment of the L950th Test Group (Nuclear) at the
Air Forcemépeéial Weapons Center on 1 September 1956, the L926th Test
Squadron (Sampling) became a part of that group., The squadron's mission
had not changed:butArather dovetailed into its organization and functions,

This fact was bern out during Operation PLUMBBOB,

Mission 6f the L950th Test Group (Nuclear)

The primary mission of the L950th Test Group (Nuclear) during Operation
PLUMBROB was ", . . to provide-limited support and control the aircraft
necessary to collect and record daﬁ; required by.the participating services,
commands, and the Atomic Energy Co;;ission." 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,

(3) Provision and operation of an AN/USQ-12 IFF facility in the Air
Operations Center, together with its allied radio equipmen%, to control

test and support aircraft and exercise supervisory and coordinative control

of devices used for precise aircraft positioning,
(k) Planning, organization, publication, and disseminaticn of
integrated flight plans and patterns for all participating aircraft,

(5) Provision of an air sampling capability to collect particulate

and gaseous matter from nuclear detonations,
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(6) Conducting of radiation safety operations at Indian Springs
Air Force Base and Kirtland Air Force Base,

(7) Arrangement for airlift and air support as required by the
test mahager and the depaty for the Department of Defense participants.
(8) Arrangements for provision of disaster teams as required,

(9) Assumption of Air Force Special Weapons Center responsibility
for the safe poeit.iqn;.ng of all participating airecraft,

(10) Conducting of “crew briefings and provision of operational
instructions for aircrews staging from Kirtland Air Force Base,

(11) Conducting of é;itigning conferences, »

(12) Arrangement with other Special Weapons Center elements for
messing, housing, office and laborat;;ry space, and administrative and
housekeeping support for test particj.pants based at, of staging through
Kirtland Air Force Base,

Manning the L9SOth Test Group (Nuclear)

When-the L4950th Test Group (Nuclear) was ésta.blished, 6& 1 September
1956, a new mamning concept was inaugurated to au@ént the Air Force
Special Weapons Center during nuclear testing. Undér this new concept,
personnel were assigned to the 4952nd Support Squadron ( a L4950th sub-
ordinate unit) at Kirtland Air Force Base and were sent to augment the
4935th Air Base Squadron at Indian Springs Air Force Base ‘dn temporary
duty. These personnel had "staggered" reporting dates af&ﬁdim Springs
to cénfom with the previously established build-up schedule., The Unit

Manning Document authorizations for the L952nd Support Squadron during
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test periods, therefore, were over and above interim requirements,
ITnasmch as these augmentation personnel were on temporary 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
requisitioned upon the assumption that Operation PLUMBEOB would start
about 1 February 1957. Fcllowing organization of the L950th Test Group
(Nuclear), however, definitive PLUMBBOB information began to appear, The
L9SOth, therefore, requested that the Center readjust by 30 days all
reporting dates of personnel for the 4952nd Support Squadron, These dates
were changed, and all Air Forceunits levied upon were advised of the change,
When starting date for Operation PLUMBBOB was again delayed, a second
attempt was made to delay personnel reporting dates. This attempt, however,
was not successful, and personnel began to arrive at Kirtland Air Force Base
in December 1956, These men could not be used effectively within the
L950th or the L952nd Supporﬁ Squadron during the months before the beginning
of PLUMBBOB, therefore, they were loaned to various units at Kirtland until
needed in the test program,

Peak personnel strength in the L950th during PLUMEBOB was as follows:

Officers Airmen
Headquarters, L950th Test Gp. (N) 23 50
L4935th Air Base Squadron 13 237
L952nd Support Squadron L 185
Lo L72

When the operational phase of Operation PLUMBEOB began, the following

officers occupied the indicated key positions in the.L950th Test Group
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(Vuclear):
Commander Colonel Paul R, Wignall
Deputy Commander Colonel Alden G. Thompson
Director of Operations Lt. Colonel Richard J. Hynes

Operations Staff Officer Lt, Colonel Walter B, Walker, Jr,
Aircraft Controller

Staff Officer Major Alan W, Ericson
Communications-

Electronics Officer Lt. Colonel VWarren B, Fackenthall
Adjutant Major Max B, Ganyard
Director of Materiel Lt., Colonel Zarl W, Robbins, Jr,

Operational Planning

The majior planning conference for Operation PLUMBBOB was conducted
by the L9SOth Test Group (Nuclear) at Kirtland Air Force Base on 6 and 7
February 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 fhe 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 organization of the Test Aircraft Unit, which included the L926th
sampling squadron, the Wright Air Development element, the N%yy element,
‘the Tactical Air Command element (helicopters), and theﬁ»‘delivery
element, d;i;hel Cusley would command approximately 37 aircraft, The
Test Aircraft Unit was to have operational control over all units and
agencies involved in technical air operations at Indian Srrings Air Force

Base, and would coordinate logistics as necessary to allow participating
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Colonel Carl A. Ousley, commander of the Test
Aircraft Unit, check sampling mission with
Ma jor Malcolm S, Bounds (left), commander of
the L926th Test Squadron (Sampling), and Dr.
Harold ¥, Plank (right), scientific director
of the cloud sampling program, Operation
PLUMBBOB
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elements to accomplish their miséions. This would include scheduling
of aircraft and readjustments of housing requirements or work space in
case of conflict, Test Aircraft Unit would control aircraft until they
became airborne, Colonel Ousley explained, and upon re-entry to the
Indian Springs traffic pattern prior to landing., Control of aircraft

in the Nevada Test Site Control Area would be the responsibility of the
Air Operations Center, located at the Atomic Energy Commission's Control
Point,

General subjects discussed at the conference included security,
funding, facilities and services available at Indian Springs Air Force
Base, commnications, Air Opéfations Center activities;.general flying
operations, training and operation projects, documentary photography, and
support. The L90Oth Air Base Group at Kirtland would coordinate and
control certain aircraft engaged in support. These aircraft, furnished
by major Air Force commands, would perform such functions as passenger
and cargo shuttle flights between Kirtland and Indian Springs, courier
flights, low-level cloud tracking, terrain survey, and special mission
flights.

A particularly important portion of the conference was concerned with
determining aircrﬁft positioning for each of the planned PLUMBBOB shots,
Twenty-one ﬁbsiiioning diagrams were drawn up, along with brief descriptions
of programs and project activities in the shots, These diagrams were
published on 20 February 1957.2
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Operation Plan

Planning Directive 3-56 was the primary planning guide for Operation
PLUMBEOB activities until 1 April 1957, when the L950th Test Group (Nuclear)
published Opération Plan 1-57. This plan described the Air Support Group—
the 4950th's forward echelon at Indian Springs--as having an operational
headquarters and two major opgrational units, The two operational units
were the Test Aircraft Unit and the L935th Air Base Squadron, which
operated Indian Springs Air Force Base, A third operational unit was
provided by the L900th Air Base Group at Kirtland, This latter unit
provided courier and shuttle service between Kirtland and Indian Springs.

The Planning Directive gave the Test Aircraft Unit responsibility
for test operational flying activities, particularly (1) test crew briefing,
(2) control of sampler and cloud tracker aircraft, (3) radiological and
weather reconnaissance flights, (L) providing some maintenance facilities
at Indian Springs, and (5) coordinating takeoff and landing schedules,

The L935th Air Base Squadron, commanded by Major Harry E. Elmendorf,
was responsible for (1) housing, messing, and some administrative and
logistic support for aircraft and crews staging from Indian Springs'Air
Force Base, (2) security and controls And identification procedures for
Indian Springs, (3) operation of a dispatching office, refueling facilities,
and crash fire fi@®ing in the Nevada Test Site area, and (5) operating
an airlift between Indian Springs and the Yucca Lake airstrip. Operation
Plan also outlined Operation PLUMBBOB procedures and policies for personnel
and administration functions, operations (including aircraft participation,

flying safety, and support aircraft procedures), air,control, commnications,
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radiological safety, logistics, security and intelligence, information

3ervices and fundiug.3 With very minor changes, the Operation Plan became

the Operation Order 1-57 on 1 May 1957.)4

Aircraft Requirements

The Operations Directorate, L350th Test Group (Nuclear), on 18
February 1957, drew up a list of aircraft for Operation PLUMEBOB, They
included 29 test aircraft, 3L support aircraft, and an unspecified number
of some 1k different types of aircraft for operations and training, The
test aircraft number, fjpes s and missions, all to operate from Indian

Springs Air Force Base, were listed as follows:

TYPE NUMBER MISSION

F-8LG 11 Sampling

B-57 6 Sampling

F-89 2 MB-1 delivery
F-89 2 Effects studies
FJlL 2 Effects studies
AWD 2 Effects studies
Helicopters 2 Effects studies
Blimps 2 Effects studies

The number of aircraft for support activities, their types, and

missions were as follows:

TYPE NUMEER : MISSION

B-29/B-50 2 Cloud tracking

B-2S _ 2 Cloud tracking

T-33 (Air National

Guard) b Sampling

C=l7? 1 Photography

C=47 1 Radio relay

C-U7 k Courier flights

C-119 L Airlift

B-25 2 Courier flights

c-kL5 5 Security sweeps

L-20 3 Security sweeps

H-21 6 Radiological surveys
Sample recovery

165 Damage surveys
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The exact number of aircraft for operations and training was unknown,

In fact, these aircraft came from several military agencies, their numbers

remained fluid even after Operation PLUMBBOB got under way, Three B-47

aircraft from the Strategic Air Command were scheduled for indirect bomb

damage assessment, but only the types of the remaining operations and

training aircraft were specified,

5 Many of these aircraft staged from

such scattered places as Kirtland, March, George, Edwards, and Nellis Air

Force Bases,

The PLUMBBOB Operation Plan, published on 1 April 1957, listed the

following types and number of aircraft for the indicated test support

missions:

The above differed only slightly

AMWL/HO

TIPE
B-57B
F-8lG
T-33
F-857
HSS1

275G (bnmps)

FJk
ALD
F-89D
B-50
B-25
B-29
H-21

B-25
c-L7
C-L7
c-119
1-20
Cc-L5
c-L7
1-21

i

MISSION

Sampling
Sampling

Sampling
#delivery
\)b\)’ fects studies

Effects studies
Effects studies
Effects studies
Effects studies
Cloud tracking
Cloud tracking

. Cloud tracking
Radiological surveys
Taxi service
Sample return and courier
Sample return and courier
Photography
Airlife
Security sweeps and CRT
Security sweeps and CRT
Terrain survey
Terrain survey

W HwWWE M EN AHFHMNDHEHNNDNNNNDNDE O

from the list issued on 18 February 1957.6
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Sampling Plans

The tentative plans called for eieven F-8LG and six B-57 samplers,
including four T-33 airéraft from the Air National Guard, This list remained
firm throughout planning periocd and appeared in the above., The Cperation
Plan stated, ", . . gaseous and particulate samples of PLUMBBOB events will
be collected by aircraft and aircrews provided by the L926th Test Squadron
(Sampling)."* Major Richard S. Bounds, the commander, was responsible for
the sampling mission., His specific responsibilities included (1) briefing
aircrews, mission executiocn, and all airborme 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 the cgntrol of the air operations at the Nevada Test
Site control point, They were directed to the B-57B sampler control aircraft.,
When visual contact was made with the control B-57, the sampler pilot
received instructions from the scientific advisor aboard, following
directions on cloud penetrationa. When the mission was completed, the
sampler pilot received vectoring back to Indian Springs, where he landed,

By now, this method of operation had become standard and routine for the

L,926th.

Sampling missions flown by the Air Notional Ouard were unique,
however, On 29 November 1956, laptain Joseph Price, from AFOAT-1 (Office
of the Assistant for Atomic Energy), visited the Air Force Special Weapons
Jenter to discuss sampler training for Air National Guard pilots, The

proposed program would train Air Natjonal Cuard personnel for duties they
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Airman Buford Jackson Plots Position of F-84G Sampling
Aircraft, Operation PLUMBBOB

would perform in case of a national emergency, Therefore, AFCAT-1l
planned a sampling requirement apart from those of the Los Alamos
Scientific Laboratory and the University of California Radiation
Laboratory.7 Colonel Wignall, L950th commander, approved the Air National
Cuard sampler training on 1 December 1956, and included them in the.ea.rly

planning for Operation PLUMBEOBE,

Shots and Aircraft Participation

A total of 875 different sorties were planned for Operation PLUMBHOB,

and 786 of these missions were completed. There were 17 air aborts,, while
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70 ajircraft missions were cancelled, many of them because of requirements,

This happened frequently during the later weeks of the test series.a

*
Chart: Schedule for Operation PLUMBROB

Shot Date Type Remarks
BOLTZMAN 28 May 1957 500-foot
: tower
FRANKLIN 2 June 1957 300-foot
tower
LASSEN S June 1957 500 feet
balloon
WILSON 18 June 1957 1,700 feet
‘balloon -
PRISCILEA 2L June 1957 700 feet
| - balloon
COULOMB A 1 July 1957 Surface Not sampled
HOQD S July 1957 1,000 feet )
: btalloon
DIABLO 15 July 1957 500-foot
tower 49 v
oo
JOHN 19 July 1957 18,000 feet launched
altitude from F-89J
KEPLER 2y July 1957 500-foot
tower
OWENS 25 July 1957 500 feet
- balloon
PASCAL A 26 July 1957 Well Not sampled
STOKES 7 August 1957 1,000 feet
balloon

*See Appendix ITI for number of samples taken on each shot,
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Shot
SATURN
SHASTA

DOPPLER
PASCAL B
FRANKLIN
SMOKEY
GALTLEO
WHEELER

COULOMB B
LAPLACE

FIZEAU

NEWTON

WHITNEY
CHARLESTON

MORGAN

VIII

Date

9 August 1957

18 August 1957
23‘Augnst 1957
27 August 1957

30 August 1957

31 Augﬁst 1957

2 September 1957
6 September 1957

6 September 1957
8 September 1957

14 September 1957
16 Septémber 1957

19 September 1957

23 September 1957'

28 September 1957

7 October 1957

170

Iype

Tunnel

500~foot
tower

1,000 feet
balloon

Well

750 feet
balloon

700~foot
tower

500~foot
tower

500 feet
‘balloon

Surface

750 feet
balloon

500-foot
tower

1,500 feet

balloon

800 feet

Remarks

Not sampled

Not sampled
An F-8l; sampler

aborted because of
commnication problems

No sampling

underground

500-f oot
tower

1,500 feet
balloon

500 feet
balloon

SWEH-2-003L
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Some difficulty develored because air participants often operated

from w;ég}& dispersed air bases and retting shot information to them was
difficult, if not imrossible, & gocd example of thi;Jwas the rescheduling
of STASTA Shot after it had been postponed. Yot enly was it difficult

to reasscmble aircrews but safety flicht was compromjsed’because of

hasty mission prerarations and the lack of crew rest,
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During Operation PLUMBBOB, the L926th Test Squadron (Sampling)
operated on a dual base concept due to the lack of adeq}xate maintenance
space at Indian Springs, All periodic inspections and controlled |
maior maintenance of F-8LG and B-57B aircraft were performed at Kirtland.
Unscheduled major maintenance at Indian Springs was held to a minimum
“throueh aégressive daily and preventive maintenance and sound programing
of aircraft utilization., The average strength at the Kirtland detachment
was 1 officer and L0 airmen, The strength of the forward element at
Indian Springs Air Force Base averaped 26 officers and 130 airmen,

During the operation, the flying time for B-57B aircraft was 796:L5
hours; for F-8UG aircraft 1,331:55 hours; and for T-33A aircraft SLl:LS
hours, Total flying time was 2,669:45 hours of which 175:&5 hours were
logaed during test mission sorties, Total number of sorties flown was
1,821 which included 161 test mission sorties, A total of 1,932 takeoffs
and landings were recorded, There were seven aborts due to reasons other
than shot cancellations, An in-commission rate of 88 per cent was
sustained while the aircraft-out-of-commission-for-rarts rate was held
to less than one per cent, In preparing for and successfully completing
Operation PLUMBEOB, the L,926th Test Squadron established an enviable
flying safety record, winning the Air Force Special Weapons Center first

quarterly flying safety award,
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- CHAPTER VIII

NOTES

Planning Directive 3-56,

Ltr., Col, P. R, Wignall, Cmdr., L9SOth TG (N), USAF, et al.,
20 Feb, 1957, subj.: Resume of Planning Conference 6’ and 7 Feb,
1957, in Hist, Div, files » Operation PLUMBBOB, =

Operational Plan 1-57, L950th TG (N), 1 Apr. 1957, in Hist, Div,
files, Operation PLUMBBOB,

Ibid,, Amend, No, 1, 24 Apr., 1957,

Black Book, "List of Aircraft to Participate in PLUHBH)B " Dir,
of Ops.,, h950th TG (N), in Hist, Div, files, Operation PLUKBR‘)B

Operation Plan 1-57, 1 Apr, 1957,

Memo., Ch, Ops. Sec., L950th TG (N), to Cmdr., L950th TG -(N), -
30 Nov. 1956, subj,: Visitation of AFOAT-1 Representatives R in
Aist, Div, files, Operation PLUMBEOB,

Mission Summary Reports for Operation PLUMBBOB, BOLTZMAN 28 May
1957, FRANKLIN 2 June 1957, LASSEN 5 June 1957 WILSON 18 June 1957,
PRISCILIA 2l June 1957, HOOD S5 July 1957, DIABLO 15 July 1957,

JOHN 19 July 1957, KEPLER 24 July 1957, OWENS 25 July 1957, STOKES

7 Aug.. 1957, SHASTA 18 Aug. 1957, DOPPLER 23 Aug, 1957, FRANKLIN
PRIME 30 Aug. 1957, SMOKEY 31 Aug. 1957,GALILEO 2 Sep, 1957,
WHEELER 6 Sep, 1957, LAPLACE 8 Sep.1957, FIZEAU 14 Sep. 1957,
NEWIQN 16 Sep. 1957, RAINER 19 Sep. 1957, WHITNEY 23 Sep. 1957,
CHARLESTON 28 Sep. 1957, and MORGAN 7 Oct. 1957,

This chapter is largely a resume of the pertinent sections as found
in special study Operation PLUMBBOB, in Hist. of AFSWC, 1 July -
31 December 1957, Vol. I, pp. 132-188 )
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OPERATION HARDTACK AND DUAL SHOTS  Accessio_fB Lt 7

Folder #‘4" AF ATM
. 0_.3 E ;E@ZF .
Like previous operations, planning for HARDTACK began VZ 3

in advance of the operation, It was marked by the many and monumental

last-minute changes and the test series was notable for deficiencies in
both sampling pilots and aircraft, Officials also faced the problem of
obtaining a sufficient number of commissioned observers,

As early as June 1955, Headquarters, Air Force Special Weapons Center,
received notification of HARDTACK, the location was un&e£ermined, and
the probable number of detonations would be 10.2 Field Command, Armed
Forces Special Weapons Project, warned that the information was ®very -
preliminary and wiii'p}obably change considerably before final program
is e.=.ztab1i3hed."3

As early as 3 December 1956, actioné fofécasting sampling difficulties
were taken when General Perry B Griffith, Joint Task Force SEVEN wrote:

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 capability 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 yleld detonation requiring relatively limited
participation so far as sampling aircraft is concerned.

Later in the month, Gaelen L, Felt, Commander, Task Group 7.1, advised
Rear Admiral B. Hall Hanlon, Commander, Joint Task Force SEVEN, of the
sampling requirements, "A significant assumption made by both labora=-

tories is that there will be a general indorsement of the indicated
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extension of the dual capability concept, A dual capability which
considers the firing of two large shots, instead of the REDWING capability
of one large and one small, is an important corollary to any pian we may
develop to make effective use of the Eniwetok site," Thus, the argument
effectively altered the "big-shot-small-shot" plan suggested by General

Griffith.s

On 27 April 1957, the Chief of Staff, United States Air Force,
registered official Mgo-ahead® for HARDTACK:

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 general pattern established
during previous overseas nuclear tests, ARDC (Air Research
and Development Command) will man, train, and organize Air
Task Group 7.h, The Air Task Group will consist of three
units, (1) a Test Base Unit provided by ARDC, (2) a Test
Aircraft Unit organized by ARDC tut 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 REDWING,., Reference
should be made to Task Group 7.L4 REDWING planning directive,
Task Group 7..4 Operations order 1-56, and the Final Report

of the Commander, Task Group 7.l for Operation REDWING.

This message constitutes authority for initial planning for
Cperation HARDTACK by concermed USAF commands and units,
Detailed instructions covering thig operation will be
furnfshad on or about 1 July 1957,

Then on 11 October 1957, the Chief of Staff, notified Task Group 7.k,
and the Air Force Special Weapons Center that, "The Chief of Sﬁaff, as
Executive Agency has issued the necessary directive to Commander, Joint

Task Force SEVEN for conducting the operation. (HARDTACK). To support
\ 175 SWEH -2-003Y4
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this operation, Headquarters USAF hereby directs organization of Task
Group 7.l, at earliesf practicable date. . . The Commander, Task Group
7.4 is authorized to organize these units and elements as may be required
by operational necessity,"

In the implementing instructions was the following list of units
and elements inclﬁding provisions for sampling:

(a) Headquarters Task Group 7.4 (Provisional),

(b) Test Base Unit with the following elements:

Support squadron
Helicopter element

(¢) Test Aircraft Unit with the following elements:

Cloud sampling element (augumented by 6 SAC B-S7D 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),

(d) Test Service Unit with the following elements:

Search and rescue element (to include weather island re-supply).
Weather reporting and forecasting element.

Weather reconnaissance element,

Communications element (AACS),

Weather central element,

MATS terminal element,

Aerial photo element, 7

Foreseeing the difficulties from non-Air Force organizations as in earlier

tests, Special Wé;bons Center officials took early action to insure
positive orders were issued to all supporting commands by Air Force
headquariers. "Book Message" became the byword, and several drafts of
the proposed Air Force message were prepared and coordinated in the hopes

of evolving a directive which would effect the required actions by Air
176 SWEH-2-003L
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Force commands other than Air Research and Development Command,
Tentatively, the starting date for HARDTACK was 1 May 1958,9 then
moved up to 15 April, The first test of a "laboratory device® was set
for 1 May, TEAK was to be executed as early as feadiness would permit,
but no later than 23 April with YUCCA and ORANGE following as closely
as possible,

On January 6, 1958, Headquarters, Task Group 7.k, Provisional, issued
Operation Plan 1-58, "Operation HARDTACK," and its size and thoroughness
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 B-S57D aircraft were available
to the L926th Test Squadron (Sampling), the Strategic Air Zommand had been
directed to furnish six B-S7D aircraft with crews and maintenance personnel,
The Strategic Reconnaissance Wing (Light) received its sampling responsibil-
ities sufficiently early so that its Operations Order 1L-58 joined the
libraries amassed by the other sections assigned to HARDTACK. Certainly,
Judging fromAthe attractive, thoroughly prepared, published plans, HARDTACK
promised to be a military operation which enjoyed unprecedented smoothness,

| Organized on 1 October 1957, simultaneocusly with other elements,
was the Cloud Sampling Unit, Provisional, at Kirtland; the Ultra High
Altitude-Very High Altitude Aircraft Element, Provisional; the Air Force
Effects Slement, Provisional, at Wright-Patterson Air Force Base, Ohioj;
ané the Ionosphere Element, Frovisional, at Laurence G, Hanscom Field,

Pedford, Hassachusetts. All were organized as segments of the Test
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B-57 Sampler, Operation HARDTACK, Note
Wing-tip Filter System

Aircraft Unit and Task Croup 7.k, 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 six B-S7D aircraft of the LOBOth Strategic Reconnaissance
Wing (Light), the Indirect Bomb Damage Assessment Element, the Very High
Altitude-Ultra High Altitude Aircraft Element, the Ionosphere Elément,
the Air Force Effects Element, and the Navy Effects Element provided by
.Naval Air Special Weapons Facility, Kirtland Air Force Base.ll As of
the 17th of October 1957, tentative plans called for having the Cloud
Sampling Flement in place at Eniwetok by 15 March 1958. The other

eiements of the Test Aircraft Unit also received readiness dates,
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Aircraft designated as available for the operation were sixteen B-S57
(ten B-57B of the 4926th Test Squadron (Sampling) and 8ix 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 ALD, two FJL and
one P2V from Naval Air Special Weapons Facility at Kirtland Air Force Base,
for effects and study projects and three B-L47 from Strategic Afr Command,

12
for indirect bomb damage assessment, operating out of Guam,

Although plans called for having the six B-57D aircraft on hand for
cloud sampling, project officials encountered difficulties in obtaining
modifications and sampling tanks, As a result, six of the eleven F-8}

aircraft scheduled for destructim were being held intact should the

13

B-S7D aircraft not be completed in time, The scientist, Philip R,.

Moore, J-11, 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 going 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 Command 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

¥3ee Suitable Sampling Aircraft Chapter, infra,
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vwere LASL's responsibility, we immediately sought a
contractor who could produce them, Having previous
experience with Fletcher Aircraft of Rosemont, California,
we sought their aid and they accepted the contract,
Shortly, we realized that they had not assigned a single
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 Engineers

in Burbank,

- Both outfits 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 L926th was scheduled to depart for the proving ground,

Immediately the pilots started testing operations and -
vibration tests were performed by the L950th Test Group
(Nuclear),

Despite the terrific work load already on the L$26th
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 behind 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 Wamer-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,

Althéuglr not associated with manned aircraft sampling
of muclear 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 land 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, We recovered some nose cones, but generally
so mich 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 gain time--

fighting the half-life of radiocactive particles, Unless

we can analyze a sample promptly, we cannot determine the

many things we must know,

In muclear testing, unlike testing of other devices,

ve must determine the maximum 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 L926th Test Squadron had experience in
sampling procedures, fortunately, or had received preliminary training by-
April 1958, The B-57B transition training program suffered some early
delays while aircraft underwent modifications; however, by February 1958,
the program had intensified to such a degree that crew members acquired
sufficient training in long-range navigation and link trainer flights, the
latter simlating all instrument approaches likely to be encountered
during the operaﬂions. The program also included shakedown flights on

each aircraft to determine exact fuel consumption rates.l5

Crew members of the L926th also received radiological safety courses,
Because of the lack of qualified aircrew observers, other qualified
personnel “of—Task Group 7.l underwent this radiological safety training
to provide adeguate supply of trainer observers and to allow an equable
radiation exposure among the several observers., The L926th supervised a
similar over-all training program at Laughlin Air Force Base during
February 1958 for the Strategic Air Command crews, Both the B-57B and

the B-57D training programs were completed by the end of March 1958,
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On 1 April 1958, the ten B-S7B aircraft departed from Kirtland Air
Force Base on the first leg of the trip to Eniwetok Proving Ground., 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
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-5TD aircraft left Laughlin Air Force Base,
accoﬁpanied by two C-12L support aircraft carrying maintenance personnel
and ‘equipnent, on 6 April 1958, They also encountered adverse winds and
arrived at Eniwetok on 1L April 1958, With few exceptions, the personnel
and equipment for sampling were in place for operations by mid-April,

As specified by Air Force, the Los Alamos Scientific Laboratory, and
the University of California Radiation Laboratory, the number of samples
ranged from one to ten, collected at varicus altitudes and depending upon

1
the nature of the shot. 7

Shot and Aircraft Participation: Phase I

Despit.g a proposed advancement of the starting date for HARDTACK,
Phase I, the first shot, YUCCA, did not occur until 28 April, During
Phase I, which eventually included a total of 33 individual shots, sampling
aircraft flew 2L0 missions and logged 1,635 flying hours,

" Chart: Sampling HARDTACK, Phase I"

Shot Date Im Remarks
YUCCA 1Lk0 Balloon Drifted to 60
28 April 1958 miles NE of Eniwetok

*See Appendix I1 for number of samples taken on each shot.
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Shot

CACTUS

BUTTERNUT

KOA

WAHOO

HOLLY

NUTMEG

YELLOWWOOD

MAGNOLIA

TOBACCO

SYCAMORE

AFWL/HO

Date

- 0615

6 May 1958
0550

12 May 1958
12 May 1958

0630
13 May 1958

1300
16 May 1958

0630
21 May 1958

0920
22 May 1958
1,00
26 May 1958

0600
27 May 1958

1115
30 May 1958

1500
31 May 1958

IX

183

Type

Surface

Barge

Surface

Surface

500 feet
Underwater

Barge

Bargse

Bargs

Barge

Remarks

Eniwetok;
light sampling

Bikini; seven
samplers engaged

Bikini; five
samplers engaged

Eniwetok; ten
samplers
participated

Eniwetok; three
sampling

“aircraft

Eniwetok; five
samplers

participated

Bikini; seven
samplers

Eniwetok; six
samplers
performed

Eniwetok; five
samplers

Eniwetok; five
samplers

Bildni; eight
samplers in all,
three B-57B
substituted for
B-S7D aircraft
because of
unexpected low
cloud ceiling

et
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Shot

ROSE

UMRELLIA

MAPLE

ASPEN

. WAINUT

LINDEN

REDWOOD

ELDER

OAK

HICKORY

SEQUOIA

CEDAR

IX

Date

06LSs
3 June 1958

1115
9 June 1958

0530
11 Juns 1958

0520
15 June 1958

0630
15 June 1958

1500
18 June 1958

0530
28 June 1958
0630
28 June 1958

0730
29 June 1958

1200
29 June 1958
0630
2 July 1958

0530
3 July 1958

18)

Type

~ Barge

150 feet
Underwater

Barge

Surface

Barge

Remarks

Eniwetok; five
sampler aircraft
participated

Eniwetok; four
samplers

Bikini; one B-57
aborted with
flame-out, eight
samplers took

part

Bikini; six
sampler aircraft

.Eniwetok; ten

samplers

Eniwetok; five
samplers used

Bikini; six
samplers
participated

Eniwetok; five
samplers

Eniwetok; eleven
samplers

Bikini; six

samplers
participated

Eniwetock; five
samplers

Bikini; seven
samplers, a B-S7D
suffered a dual
flame-out at

50,000 feet
altitude, One

engine recovered and
the aircraft was
escorted. to FRED
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Shot

DOGWOOD

POPLAR
SCAEVOLA

PISONIA

JUNIPER

OLIVE

PINE

QUINCE
ORANGE

FIG

IX

Date

0630
6 July 1958

1530
12 July 1958

1600
1l July 1958

1100
18 July 1958

1620
22 July 1958

0830
23 July 1958

0830
27 July 1958

2350 .
31 July 1958

llas
6 August 1958

2330
11 August 1958

1600
18 August 1958

185

Type
ICU hull

Barge

Surface

ICU hull

Barge

IA0 hull

ICU hull

Missile shot
above Johnston
Island

Surface

Missile shot
above Johnston
Island

Surface

Remarks

Eniwvetok; eight
samplers took

part

Bikini; six
samplers

Eniwetok; no
sampling

Eniwetok; five
samplers
participated, A
B-57B (HOTSHOT II)
aborted and the
B-57B (HOTSHOT
PHOTO) had in-

- operative IFF -

equipment.

Bikini; four
samplers, A
B-57D(HARDTIMES II)
blew tires on
landing.

Eniwetok; five
samplers involved

Eniwetok; seven
samplers took
part with no

incident

No samplers

Eniwetok; three
samplers

No samplers

Eniwetok; four
samplers
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Two shots, TEAK and ORANGE were rightfully a part of HARDTACK Phase I
but were relocated to Johnston Island and became Operation t\Im\SRE}E:L.l8
With FIG Shot, Phase I came to an end and Operation HARDTACK moved into
Phase II at the Nevada Test Site, Through Phase I, the sampler squadron

suffered no accidents and carried cut 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, Scme equipment,‘however, 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 Springs Air Force Base, with a forward
area detachment to fly the sampling missions and associated activities,
Meanwhile, the squadron headquarters remained at Kirtland and all ma jor

1
maintenance took place at the latter base, ’

#*
Chart: Sampling HARDTACK, Phase I

Shot Date Type Remarks

OTERO - __ 12 September 1958 S500-foot Two B-57 samplers
well on hand

BERNALILLO 17 September 1958 Well Aircraft stood by

EDDY 19 September 1958 500 feet One B-57 controller
balloon and four B-S57

samplers took part.

" .
See Appendix II for number of samples taken on each shot,
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Shot

MERCURY
VALENCTA

MORA

HIDALGO

COLFAX

TAMALPATS

QUAY

NEPTUNE

TON

LOGAN

AFWUYHO

IX

Date

21 September 1958

23 September 1958
26 September 1958

27 September 1958

29 September 1958

S October 1958

S October 1958

8 October 1958
10 October 1958
13 October 1958

1} October 1958

15 October 1958

15 October 1958

187

500-foot
well

Tunnel

300-foot
well

Tunnel

1,500 feet
balloon

LOO feet
balloon

500-foot
well
Tunnel

100-foot
tower

1,500 feet
balloon

Tunnel

S0-foot
tower

Tunnel

Remarks

One sampler
controller

and one sampler
participated

No aircraft

One sampler
controller and
one sampler

participated

No aircraft

One B-S7 sampler
controller and
four B-57

‘'samplers

One B-S57 sampler
controller and
one B-57 sampler

One controller
and one sampler
took samples
No aircraft

One B-S7 controller
and four samplers

One controller
and four samplers

L-20 cloud tracker,
only

One B-57 controller
and four B-57
samplers

No samplers

SWEH-2-003)
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Shot

DONA ANA

VESTA

RIO ARRIEA

SAN JUAN

SOCORRO

WRANGELL

OEERON

RUSHMORE

CATRON

JUNO

SANFORD

DE BACA

IX

Date

16 October 1958
17 October 1958

18 October 1958

20 October 1958
22 October 1958

22 October 1958
22 October 1958

22 October 1958

2L October 1958

2l; October 1958
25 October 1958
26 October 1958

26 October 1958

188

Type

500 feet
balloon

Surface

70-foot
tower

300=-foot
well

1,500 feet
balloon

1,500 feet
balloon

25-foot
tower

Balloon

Tower

Surface
Tower

Balloon

1,500 feet
balloon

Remarks

One controller
and four B-57
samplers

One controller
and one sampler
participated

Four B-57 samplers
and one controller

One B-57 sampler
controller and
one B-57 sampler

Three samplers and
a B-57 sample

controller took part

Four B-57 samplers,
one controller

One B-57 sampler
took part

One B-57 controller

and two B-57 samplers

participated

Three B-57 samplers,

one as controller

One B-57 sampled
No aircraft

One B-57 controlled
and another sampled

One B-S7 controller
and three samplers
flew through the
cloud

SWEH-2-003L
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Shot Date Type Remarks
CHAVES 27 October 1958 Tovwer . One controller
and a sampling
B-57 stood by
EVANS 28 October 1958 Tunnel No samples
MAZAMA 29 October 1958 Tunnel One B-57
- | stood by
HUMBOLDT -~ 29 October 1958 S0-foot Ons B-S7
o ‘ tower participated
SANTA FB . 29 October 1958 1,500 feet One B-S7 controller
— in ballecon and one B-57
e sampler
GANYMEDE 30 October 1958 Surface No aircraft
BLANCA 30 October 1958 Tunnel One B-S7 controller
and one B-S7
; sampler took part
TITANTA 30 October 1958 ~ 255-foot A B-57 sampler
tower control directed

four B-S57 samplers
During the last shot, TITANIA, the squadron flew newsmen through

an atomic cloud for the first time,

PRIVACY ACT PROTECTED
MATERIAL REMOVED
. éaid
"Here we go" and as we did, the radiation needle shot up
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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, We had pulled several times the
force of gravity and my hands were frozen against my
knees, but the right tum 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 dozen passes through
the masg before Dr, Edward Flemming (University of
California Radiation Laboratory sampler controller
aboard the sample control B-57 airplane) told us to
return to the base,

As we left the shot area, I threw a switch to

close the butterfly valves on the wing tanks, We

had obtained car samples of radiocactive 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" sides of the

craft, The samples from the wing tip tanks were also

removed remotely,

and I were both given a thorough going

over with a geiger counter, I was prenounced safe, tut
the pilot's hands were radicactive,

A little soap and water removed that hazard and we

adjourned to the officers' club to collect our reward for

beating the other two planes back to the base,

Pilots from the U4926th 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 II, the L926th added a number of
nfirsts" to its record. Pilots sampled 29 shots within the short span of
L9 days. On 22 October, the Squadron flew four missions on four different
shots, three of which were full-scaled nuclear blasts., On 21 October,
pilots performed the first night cloud sampling operation for the SANFORD
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

21
newsmen,
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Advantages of Experience

Concerning HARDTACK, Mr, Philip R. Moore, of Los Alamos, later
explained why the B-57D aircraft was capable of obtaining samples safely
which could not be gathered by other aircraft:

"I+t would be possible to get a sample from the stem of the cloud
with a Piper Cub but you would soon have a dead pilot.," Drawing a chalk
chart on the blackboard of his office, Mr, Moore illustrated, * A B-S57B
for 1nstance; 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,
During that 100 miles, the pilot and plane would be receiving great
quantities of 'shine! (radiﬁtion). 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 mashroom cloud, penetrate it for the
sampling mission, bank and dive from the cloud upon completion of the
mission and pick ﬁp only that radiation he started getting when he

pehetrated.“22

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:

Barly planning for HARDTACK called for 12 shots,
By the time the series started, plans called for 2L shots.
.Before the series ended, a total of 33 shots were fired,
besides the two in NEWSREEL, It was our biggest test

191 SWEH-2-003L
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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 additicnal
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 'cocl 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-S57D
aircraft to fly B-57B missions, thus speeding up the
replacement of B-S7D 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 sampling element participating in all but two shots (TEAK and
ORANGE ), maximum radiation dosages were quickly reached by tﬁe sﬁmbier
crewmen, '

However, discussions with air sampling director, Paul W, Guﬁhals,
bointed out some of the difficulties of the operation.’t "There mist be
a high degree of rapport between the LASL controller, the militafy
controller and the sampling pilots, Time is so fleeting during A'sampling
operation, the controller and the sampling pilots have so many
simltaneous 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 absoclute mst,
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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 commnication failure,®

25
Concerning radiation dosage, Mr, Moore offered this comment:

Preplanning has always been so well done that the dosage
to be received is known before the mission starts, The same
for ground persommel and natives was not always true, although
no serious and long-lasting illnesses have resulted from
unplanned fallout or routine decontaminatiom, A.\;w\)

»
But in our earlier operations ,d’

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

us As well,
DL} fooled us on lout and yield,: the over=-
all weather had been predicted accurate local

winds blew fallout directly over the troop and operational
areas, Fortunately it was not of sufficient intensity to
require evacuation or extraordinary precautions, However,
the weather people, after that incident, also forecast
the local winds,

Inck was 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 directly over the
detonation when it occurred,

Again, great care was taken to package and return
samples obtained to Los Alamos Scientific Laboratory with
greatest possible speed and safety, Immediately 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 at LASL, the samples were immediately removed
from the pigs, placed in a solution of strong acids on a
quartz flask in the "hot" chambers and filter paper and
filtered material both completely dissolved, The resulting
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solution was then divided and delivered to the various

"specialists" who processed their portion of the solution

to determine the 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 tatulated by automatic

devices,

Decontamination of sampling aircraft remained a tremendous Job

26 :

throughout HARDTACK, 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 charge of securing the samples from a device
buried at the point of detonation, Radiation lewvels were so intense
that one hour was the limit for a man to work at the recovery site, We -
used 200 men, one hour each, to recover the sampling device, That
experiment was another of the many which estabtl ished that mamed

- 27
aircraft cloud sampling was the least expensive and most efficient,® (

A1l aircraft returning to Eniwetok which could possibly be
decontaminated were monitored and those requiring decontamination were
isolated., Aircrews immediately processed through the decontamination
center, When time permitted, aircraft decontaminated themselves in
isolation through radicactive decay. This technique insured least
radiation exposure to the decontamination personnel since thé intensities
approximately §31ved themselves eacﬁ seven hours, After decay, the
remainder of the contamination was removed from the aircraft through
normal washing with chemicals, water and high pressufe hoses, Through

a Eonservative, yet realistic radiological safety program, Operation
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HARDTACK was completed with no radiation injuries within Task Group

28
7.k,
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1957," prep. by MSgt, William A. Evans, L950th TG (N) Hist.,
30 Sep, 1957, 1-3, in Hist, Div, files, Operation HARDTACK,

Ibid., 1,

Ltr., Dir,, Wpn, Effects Tests, FC/AFSWP, to Cndr., AFSWC, 10 June
1955, subj,: Forecast of 'I‘est Requlrements , doc, No. 1 published
in ibid.

Ltr,, Brig. Gen. Perry B, Criffith, CofS, AFSWC, to Cmdr., FC/AFSWP,
26 Nov, 1956, subj.: Request for Information on Operat.lon HARDTACK
shot plans, see App.

"H{istory of the L$50th TG (N), 1 April 1957-30 September 1957,% S.
TWK, 55u3k, CofS, USAF, to CINCSAC, et al., 29 Apr. 1957, see App. .

Bk, Msg, S1L1S, CofS, USAF, to Cmdr., TG 7.4, and Cmdr., AFSWC,
11 Oct. 1957, see App.

1st, Ind, (1ltr., Lt. Col, R. J, Hynes, Dir, of Ops., L9S0th TG (N),
to Cmdr,, AFSWC, 29 Mar, 1957, subj,: (C) Proposed Message from
Headquarters USAF to Major Commands for Support of Operation
HARDTACK), Maj. Cunningham, SWOTR, AFSWC, to Cmdr., E;SOth T™¢ (N),
3 Apr, 1957; Ltr., Cmdr., AFSWC, to Cmdr., n. d. (probably 9 June
1957), subj.: Proposed Book Message from Hq, USAF to Major Comma.nds
for support of Operation HARDTACK (C), see App.

Ibid,

see App. _

See, following chapter on L926th Test Squadron (Sampling),

Ltr., Col W. B, Kieffer, Cmdr., TG 7.L, to Cmdr., L951st Supp. Sq.,
(T), n. diy-subj.: HARDTACK Planning Information, see App.

"History of REDWING/HARDTACK Interim Planning Periocd, 1 April 1957
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24, 1Ibid,, charts which show the sampling aircraft participation in
HARDTACK together with the value of the samples collected are
included, starting on page 79 of "Final Report, Operation HARDTACK,
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CHAPTER X

NUCLEAR CLOUD SAMPLING

In the early days of sampling little was known about content of the
cloud, the relationship between the content of the cloud and the gfficiency
or the yield of the nuclear detonation, nor the dangers associated with
content of the cloud and "fallout," Along with cumlative experience,
certain rules and formmlae developed and cloud sampling became a prime
means of judging the effectiveness of each device detonated. Three methods
for determining efficiency evolved: cloud sampling, alpha measurement, and
fire-ball measurements, GCloud sampling proved by far the most nearly
accurate, Additionally, "tracer" elements were placed in the device itself
to check the efficiency'of the ;;rious components; however, sampling also
gave the best readings from the "tracer® elements and provided a means of
determining how well each integral part of the device functioned.l

Los Alamos Scientific Laboratory officials have discovered no accurate
means 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,
determining alien successes with similar devices,

To provide ;;; 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

measurements to be made reliably.
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(2) The material which it comprised must be representaiive of the
total bomb debris.

(3) The sample must not be cross—contaminated through debris’
from other tesis, e
Much of the debris remaining from a nuclear explosion drifted into the
atmosphere as a cloud; therefore, it formed an attractive source for
radiochemical samples,

As noted earlier, thé collaboration between the Los Alamos Scientifie
Laboratory and the Air Force Special Weapons Center, established that cloud
samples could most effectively be obtained through employment of piloted -
aircraft, Los Alamos offiéials established 1imifs of.éamma radiation
exposure to the créw. In the United States, the limit was 3.9 roentgens
of gamma radiation to the wholeABody within any three-months period and
experience in sampling showed that, barring accidents, it was possible
to collect satisfactory amounts of fission product debris well within this
limit.3 Atomic Energy Commission operated under the theory that such
operations should be conducted with an “ecopomyi of radiation exposure,

On that basis, the amount of bomb debris to be collected could be specified
in terms of the total radiation exposure required for the mission; that to
be réceived in the cloud along with an estimate of that which would be
received uﬂiie the aircraft was returning to base. Through these relation=-
ships, it was possible to plan crew and aircraft requirements for an
operation so that the 3.9-roentgen limit would not be excelled,

By 1956, studies of cloud rise, dispersion rates, and radiation
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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 fo; these aircraft, Shielded flight clothing increased
éignificantly the amount of material it became possible to collect,
Finally, development of specialized instrumentation provided accurate

L

operational control over radiation exposure during flight,

Quantitative-Considerations -

In planning radiochemical experiments it was usually possible to
determine how much post-explosion debris was required in a sample to
perform these experiments and to express this requirement a; a function of
the predicted energy release, In the first place, a sufficient amount of
the “unburned" components of the bomb were usually required to permit an
accurate anal&sis for them in the presence of unavoidable amounts of these
components, introduced by the collection medium or 1aboratofy manipulations,
In the second place, a sufficient amount of a radioactive substance formed
in small quantity in the explosion might be required to permit its chemical
separation and ®“counting® within‘acceptable limits of statistical error.
Whether planning for a single nuclear test explosion or for a series of
test explosions, officials needed to know whether piloted aircraft were
capable Qf collecting the samples desired., An estimation of this capabi-

1lity and subsequent planning were based on:
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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 within the cloud as function of time after burst,

(2) A quantitative estimate of the radiation exposure required in
the cloud for the aircraft to collect the amount of material desired.

(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
5

mission,

_ Characteristics 2£ Clouds

Fe

From characteristics o€ bomb cloﬁds, such as the height tg which the
primary material rose and thg level aqq_persistgnce of gamma radiation,
personnel evaluated sampl#ng capability in terms of»the altitudeucapabi;;ty
of the aircraft available, the degree of risk to overexposure to radiation
and the flight time in the cloud required tp coilect the sample._-The
sampling altitudes required were specified by the altitude interval iq

© which the primary cloud was stabilized and, in general, comprised altitudes
within this 1ﬁterval for which dispersal of the cloud by diffusion and
wind shear was low, Fortunately, under visual f%ight 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 oxidés of iron., In addition to

these substances, the cloud was composed of condensed oxides of the fission
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products from the explosion, condensed oxides of the components of a
nuclear device and associated equipment, and air, It also contained
atmospheric dust from the air entrained during its rise, It could also
contain dirt from the explosion site and condensed moisture, 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
feddish brown light, ‘

| The primary cloud was identified not only by its color but also by .
the presence of gamma radiation near or within it, Except for the radiation
field in the free air outside the cloud and where material was too diffuse
to be seen clearly, it Qas found nearly always that the color and radiation
field occurred together, Hany photographs of stabilized clouds ffoﬁ’nuclear
explosions clearly showed the reddish brown color of the primary'ﬁomb
material lying uppermost, especially fér the rélatively low air burst.
Below the main upper cloud, the color faded into the gray dust from the
explosion site raised by the shock wave and vertical air currents in the
explosion and cloud rise., For very high burst heights'felative to yiéld
the lower cloud material wasbunmixed with the dirt froﬁ the explosion site,
In cam of very low bursts considerable amount of primary bomb material
might lay below the primary cloud but its color was masked by a high
concentration ég_airt. Because, in any case, this lower material could
not be representative of the total explosion debris, sampling was usually

conducted at altitudes within the main upper mass,
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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
sanpling techniques, The hot btubble 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‘gonditions.
As the stabilization altitude approached in the later stages of rise, this
toroidal circulation weakened and eventually ceased to exist, By adiabatse
cooling as the cloud rose through lower and lower atmospheric pressurés:
and by 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. Momentum

carried portions of it past the initial equilibrium altitude, but as
adiabatic cooling contimed the density of these portions became greater
than that of the ambient atmosphere and their rise stopped, Subsidence

~ occurred then to an altitnde somewhat above the initial equilibrium point,
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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
toroidal circulation of the outer portions of the cloud cooled more rapidly
and stabilized at lower altitudes than the inner portions, Considerations
of the surface relative to the volume of a cloud indicated that the
altitudes of the top and base should be observed to be a power function of
the yield of the explosion in a uniform atmosphere, Scientists frequently
observed the temperature profile of the atmosphere above the tropopause,
however, to be isothermal or sometimes to show a positive lapse rate, sich
as inversion, Clouds from higher yield explosions, therefore, had their rise
strongly dampened by this temperature structure when they rapidly attained
temperature equilibriumwith the atmosphere above tropopause altitudes, The
altitude of the primary mass of cloud material was related to yield.
Scientific personnel made observations at the Nevada.Proving CGrounds of many
explosions both at moderately high altitudes and relatively close to the
ground, the range of burst height in most cases lying between L,000-5,000
feet mean sea level, No attempt was made to correct for difference in height
of burst for these data since particular atmospheric conditions such as
temperature inveraions, degree of wind shear, and humidity appeared to
affect stabilization altitudes more than moderate differences in turst

height.' Because of these factors as well as the effect of the stratospheric
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temperature structure in the higher yield region, accurate determination
of the yleld of an explosion from the observed cloud height cou‘ld 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 bturst conditions, tut usually the amount
decreased rapidly with increasing distance,

Sampling aircraft with L5,000-foot altitude capability were suitabls
for the range yields and burst conditions discussed, For explosions with
yields above 10 to 1S.kilot.ons an aircraft of the B-29-type was considered
marginal because of limited altitude capability. Such aircraft could only
sample the lowér portion of these clouds, An aircraft to sample the
maximim altitude requirements foreseen was expected to operate sufficiently

long at lower altitudes when required.7

Radiation Characteristics of Primary Clouds

thile there were some activities derived from the neutron activation
of nonfissionable tomb 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., Gamma

] e
* radiation from this source decreased with time after burst, The rate of

AFWY KO

decrease of—the gamma radiation flux within the cloud 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 infensity within an atomic cloud at shot times

—

*
According to the familiar fission product decay law (Way-Wigner),

205 SWEH-2-003)

p



after burst received considerable theoretical study, the results were of
little use for evaluating the radiation risk to piloted aircraft or the
flight time within the cloud necessary to collect adequate samples at
relatively late times after burst,

Scientific personnel measured the radiation within bomb clouds and
reduced the data to equations. Such equations included intensity in
roentgens per hour and this time in hours after burst and the mumerical
constant was the intensity observed one hour after burst, This curve
represented the decrease with time after turst in "peak intensity®" within
the cloud, Such peak intensities are found in the most persistent layers
of the main cloud at altitudes where isokinetic streamline airflow exists,
In the absence of cloud dispersion similar equations expressed the decrease
of the gamma radiation with time after one hour after bturst as a result of
the radiocactive decay of the source material,

The first type equation served for operation planning parposes with
the intensities within the cloud assumed to be independent of yield and
altitude so long as sampling of the main cloud only was considered, A
general rule which pefSOnnel applied to lower level sampling was that
radicactive material and hence radiation intensity in the stem decreased
in concentration tenfold for every 10,000 feet below the base of the main

- 8
cloud when burst conditions were constant,

Estimation of the In-Cloud Radiation Exposure Required
Within time limits defined by the radiocactive intensity in a cloud

the radiation exposure received by a sampling aircrew was controlled to
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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 by which sampling collection was
conducted within an economy of radiation exposure, This economy was
made quantitative through a relationship which expressed the amocunt of
debris collected as a function of radiation exposure received and the
other flight variables,

On a single penetration of a cloud from a nuclear explosicn a sampling
aircraft collected a total quantity of fission products and ™anburned®
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 proportiongl to the number of filter devices carried,
the true airspeed of the aircraft, the area of the filtef 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 detmation 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 radiocactive decay which took place since
the explosion, and inversely proporticnal to the air density at the altitude

"~ of penetration, Assuming that the radiation exposure received by the crew
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of the aircraft on approach to, and departure from the gamma radiation
field in the free air surroundingvthe cloud was negligible 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 formlate
an eq;ation to correlate the amount of cloud debris collected by a
sampling aircraft with the radiatiom 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 maximm
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 -
than a slow one in direct proportion to their relative speeds, It indicated,
also, that the quantity of debris collected was not explicitly dependent
upon the expected yield of a test explosion, but that the fraction of the:
total debris collected under given conditions was inversely ( or hyper=‘ -
bolicly) dependent upon the yield, At early penetration times, therefore,
a high radiation exposure was necessary to collect the required sample but:
if penetration time was delayed enough it was theoretically possible to
collect any sample at a negligible cost of exposure. In addition, at too
early a penetration time a serious risk existed in that an acceptable
radiation exposure might be exceeded when the aircraft was in the cloud the
least possible time. As penetration delayed, on the other hand, the cloud
| dispersed and the radiation flux within it decreased., Project officials

met an increasing risk if delaying in that the cloud probably could not
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be identified and the required sample was not collected within the flight
time available, Needed for planning purposes was an "optimum time" at
which an acceptable radiation exposure would not necessarily or accidently
be 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 turst for both jet
fighter and bomber-type aircraft, Probable relative errors arcse 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
properties 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 papers 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 shown in which the amount of eiplosion debris
collected was a function of cloud'penetration time for the two types of
aircraft dis;;;sed. The curves were based upon altitudes and indicated
airspeeds at which the aircraft were frequently used (25,000 feet and 200
miles per hour for B-29, and 35,000 feet and 300 miles per hour for the

fighter-type) as well as upon a reference in-cloud exposure of 1.0 roentgen,
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Since any penetration time was directly proportional to the in-cloud
exposure and since suitable proportional corrections could be made for
different sampling altitudes and airspeeds, curves were used to determine
quickly either sampling capability or required in-—cloud exposure,

It was assumed, for example, that sampling missions were to be planned
within a limit of 3.9 roentgens total radiation exposure using F-8LG aircraft
for two muclear explosions having predicted yields such that the sampling
altitude was determined to be 35,000 feet, Typical requirements were as-
follows:

(a) For the first explosion each sample should contain on the average,
an amount of material (FE) equivalent to 1 x 10-.8 Kilotons,

(b) For the second device the smallest sample size should average

1 x 1077

kilotons and this amount should be exceeded if possible,

(¢) For each explosion should be expected differences in the amount
collected by individual aircraft from that required if these differences
were within the probable relative error,

Since the probable sampling altitude assumed was that used for the F-8lG
curve, it could be used directly to determine the in-cloud exposures
required for these missions, At the two-hour "optimum® penetration time,
simple proportiog indicated that 0,175 roentgen was required to collect the
sample for the first test while 1,75 roentgens was required to obtain the
minimm amount desired in the second explosion, The total in-cloud

exposure for both missions was the sum of these exposures or 1,925 ‘ .

9

roentgens,
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Radiation Exposure Received During Return to Base

‘Although the above illustrated that fighter-type aircraft were capable
of collecting the desired samples from two explosions within the acceptable
limit for the in-cloud radiation exposure, a complete estimate of capability
included additional exposure received while the aircraft was returning to
base, During the flight through a cloud some of the radioactive debris

| adhered to the exterior surfaces of the sampling aircraft., As a result a
radiation flux or "cockpit" radiation background existed within the interior
of a sampling aircraft after its departure from the cloud, While returning
to base the pilot received additional radiation exposure, Since this
exposure decreased that which was available for collgcting a sample, it was
important to understand what factor contributed to it and to be abie to
estimate what increases over the in-cloud exposure project personnel might
expect under operational conditions, Such an increase was especially
significant when the in-cloud exposure was required to be high and the
time to return to base of long duration.lo

To Los Alamos scientists the retention of radicactive material on the
surface of the aircraft appeared to depend markedly upon the location of
the surface, its state of cleanliness, the mode of airflow over 1%, and
the state of aggregation of the contaminating radiocactive debris, While the
phenomena involved in the retention of the material were somewhat complex,.
all of the surfaces taken together were considered as a collector similar
to the filter devices carried by the aircraft. For short flight times in

the cloud, therefore, the amount of material adhering after a single cloud

penetration was determined by an equation similar to that used for
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radiation exposure from in-cloud flights,

Some Observations On Technique

A terse, all-inclusive instruction concerning need for sampling

operations and requirements was restated in preparation for Operation

it .
TRUMPET. In a memorandum for the Director of Research and Development,
Air Force Special Weapons Center, Captain A. B, Gordon, Assistant Executive
AFOAT-1, stated, "It is planned that debris from each detonation will be

analyzed by AFOAT-1,

Analysis of debris will provide calibration data for

use in diagnostic evaluation of nuclear devices and weapons; special studies

of analytical techniques."11 He continued,

It is anticipated that close-in sampling will be conducted
by the L926th Test Squadron (Sampling) under the technical
supervision of a representative from either UCRL, LASL or other
sponsoring agencies, Representative samples of particulate
debris from each shot would be supplied to McClellan Zentral
Laboratory by UCRL, LASL, or other shot sponsors within
approximately L8 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,

(2) Fall-out and crater samples for surface or near
surface detonation of low yield devices (less than 00 KT),

Cas samples will be collected by the L926th Test Squadron
(Sampling) under the direction of LASL and UCRL represen-
tatives, Sample analyses will be performed by laboratories
under contract to AFOAT-1l. It is probable that samples will
be required from no more than ten shots.

*
Operation TRUMPET was in planning stages at this time, February 1958,
Tt was expected to follow Operation HARDTACK,

AFWUHC
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Control of aircraft during sampling operations required exactness

and” pilot coordinatiion considerably above the level of otherwise competent

pilots, According to Mr. Paul W, Cuthals 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,
Additionally, they had to possess the ability to receive radioced
instructions, make taped recordings of instrument readings, be
alert for excessive radiation and a myriad of other details
similtanecusly.

! &@

I remember during the OAK event, a field grade officer
command pilot, volunteered to get an early sample
It wvas his first-sampling mission, As he eantered the cloud, hey

in a normal voice, repcrted an "R" reading of 30, In rapid
succession his "R" reading reports 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,

0Of all the sampling pilots employed, to my knowledge,
was 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 satisface
torily--by the awesomeness of the cloud interior,: . -

Sampler pilots and controllers found deﬁailéd requirements and methods

given in "Control and Sampling Procedures for “Eéger.Beaver Aix;c‘x-a.fﬁ;ﬂ]'B

Tey found instructicns for air filters used, the bags for collecting

gas samples, and a discussion of water samples i.n“"Sampling l‘[ei:.l:tods."]JJ

These instructions were incorporated in 6pera£ion planning for the squadron,

In 1953, an earlier approach to determining yield was directed toward

the collection of valuable material frém the contaminated ;imra.tt itself,

In this test, scientists sealed the decontamination pod with a plastic

conpound, washed the contaminated aircraft with citric acid solutiocns,

AFwum
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and barreled the resultant liquid for analysis by radio chemistry
15

scientists,

During Operation IVY, a pilot recorded these sensations as he
penetrated the MIKE cloud,

.. Sampler Element
Commander, led the first flight of four samplers, code namse
RED flight, and was first to enter the towering MIKE cloud,
The bottom of the flat part of the mushroom-shaped cloud
was estimated at 55,000 feet by the "Sniffers." So, RED
flight could only enter the stem of the mushroom, The
first penetration was made at near maximum altitude of
112,000 feet. - _ was vectored from directly
over the B-36 Controf aircralt 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 Tor 15 minutes before making
contact with it, Apparently the cloud was 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 radiation instruments to watch, remembering
critical information so that he could report it to the e
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 2ll over the
cockrit., His rad-instruments "hit the peg," There was no
way of knowing how much hotter it actually was than the
capacity of his instruments., The hand on the integron
which showed the rate at which radiocactivity was being
accurmlated, "went around like the sweep second hand
on a watch ., , . And I had thought it would barely movel®
Seeing "ewsrything on the peg" and the red glow liks the
inside of & red hot furnace was staggering and
quickly made a 90° turn to leave the cloud. When
he came out, his stop watch showed that he had spent five
mimtes in radiation over one roentgen, He reported to
"DOG-2," the Control B-36, collected his wing men and then
it was time for RED-3 and ’RED-Y to enter the cloud, RED
Leader cautioned them not to go in too far and they
- disappeared into the cloud. Apparently from subsequent
events, RED-l, * spun out
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shortly after entry into the cloud, RED Leader heard heavy

breathing over the radio as someone inadvertently held their

mike button down, Then ¢ called, saying that

he had "recovered at 20,000 feet.,” instructed

RED 3 and RED-L to get together and return to the B-36 and the
“tanker for refueling, After acknowledging, RED-3 and RED-L

were switched to another radio channel for rendezvous

instructions from the Control B-29, and

did not hear the remainder of their story, 10

In 1953, Dr; Alvin C. Graves, Los Alamos Scientific Laboratory, issued
a directive whicﬁfgegailed sampling techniques and requirements of the
laboratory over the next several years, Dr. Graves predicted correctly
that techniques and rééuirements would not change much even though
sampling moved in the diregf}on 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 50phist1cation wculd be acquired through
experience, Some of these techniques as worked out by Los Alamos officials
vere: - |

1. Saupligg Descriptions

L.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. .

1.1.2; Depending upon the size of the external store,
the filter unit will contain a filter panel
with between 2 and L square feet of paper.
Depending upon the internal fuel capacity of
the aircraft, the filter unit may or may not
contain fuel,
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1.1.3

1.1.L

1.2
l.2,1

1.2.1.1

1.,2.1.2

1.2,2

1.,2.2.1

1.2,2.2

2.1

Power comprising 28 volts d.c, at ten amps, and 110 '
volt. 0O cycle a.c. at 5 amps should be available

to operate relays, butterfly valves and sample radiation
monitoring equipment which will be used with the filter
unit, Suitable wiring to the filter unit will be
required,

Depending upon the configuration of the aircraft used
and clearances between the wing and the ground, the
filter unit may be mounted either on the wingtips or
on pylon position underneath the wings., Ordinarily
it would be desirable for an aircraft to carry two
filter units,

Gas Samples:
Snap-type Samples,

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, but wiring

will be required to carry power for the relay valves

opening and closing the bag, '

This equipment should be located in a space within
the fuselage of the aircraft, An externmal air
sampling probe leading to the sampling apparatus
will be required,

Pressure-bottle Type:

It is anticipated that a pressure-bottle type of
gas-sampling apparatus similar to that being
developed for the F-84G's will be required as

an alternative to the bag type. The physical size
and power requirements for this type of apparatus
will be similar to those for the system being
designed for the F-8LG,

This apparatus should be installed in suitable space
within the fuselage of the aircraft and will require
an external sampling probe,

Desired Sampling Altitudes:

The desired sampling altitude will depend upon the
yield of the detonation and the burst height tut,
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3.
3.1

L.
L.l

Se

5.1
1.1
5.1,2

501.3

in general, will range between 10,000 feet MSL to the
maximum altitude attainable, It would be desirable
for the sampling aircraft to have a routinely
attainable maximum altitude of at least 60,000 feet.
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,

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, 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 required,

If the filter units carry approximately the same area

of filter paper as the F-8L4G units, six samples will
correspond to twelve aircraft which should be operational
at all times, If a larger aircraft is used, which can
carry doubles the amount of filter paper, six aircraft
would be required, Sufficient spare aircraft to insure
this operational capability should be available, It

may occasionally be desirable to use all aircraft,
including spares, which are in operational order,

Adrcraft Instrumentation Desired:

The sampling aircraft should carry the following radiation
instrumentation:

Airborne gamma radiation dosimeter with a maximum
exposure range of 7.5 roentgens,

Airborne radiation rate meter with a range between
.05 and 500 r/hr,

Sample radiation monitoring instruments including
electronic components and controls,
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5.2

7.
7.1

7.2

7.3

9.
9.1

These instruments should be located in the aircraft

in a position similar to that in the F-84G., They will
have suitable response times, food responses to a wide
spectrum of gamma radiation energy, and suitable pressure
and humidity characteristics, They will probably be
comprised by the instruments presently furnished for
sampling purposes,

Approximate Radius of Operation of the Aircraft:

The radius operation for sampling is dependent upon
the wind velocity at the sampling altitude, 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 LOO miles,

Aircraft Required to Support Sampling Missions:

For continental shots the capability of the B-50D is
adequate for a control aircraft,

For the high yield shots in the Eniwetok Proving Ground
area the control aircraft should have a capability of
at least ten hours total flight time, eight of which
mst be spent at 45,000 feet. The control aircraft
should have 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 perform some of the early reconnais-
sance operations with it instead of with one of the
sampling aircraft,

Courier aircraft support similar to that now required
for Nevada and Eniwetok Proving Grounds shots will be
required,

Special Equipment Needed in Support Aircraft:

Inter-communication, VHF communications and homing
eqUTipment now reguired for control aircraft will be
needed in the future, Sufficient space should be
available for radiation monitoring instruments which
will be carried during the control flight,

Flights Desired Between Scheduled Tests:

Flight tests for the evaluation and calibration of
special equipment may be required from time to time
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10.

10.1

10,2

10,3

10.L

113

between tests, It is estimated that ten three-hour
missions will be required during the year,

Other Technical Data:

The airspeed of the sampling aircraft should be
approximately 0,8 mach, Should they become available,
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 missiong.

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 penetration,
In order to reduce radiation exposure received during return
to base, an effort should be made to choose an aircraft

for sampling which has engines and air-ducts well removed
from the crew compartments,

General,

While drone aircraft support for sampling purposes
is not directly required, we wish to restate our
desire to take advantage of such type aircraft if
required for other agencies provided it is feasible
operationally and equipment-wise to do so,l7

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.k.

AFWIYHC
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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.“l8 His instructions

ran as follows:

AFWL/HO

1.1

1.2,

1.3

1.h

1,0 Materials, tools, vehicles, and personnel required,

Materials, Pre-cut filter paper for F-8LG and B-S7B
filter units, aircraft safety wire, 36 inch roll

heavy wrapping paper,

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 with 1/L inch lead sheet for empty
filter holder scrap tie wire, rack for removal
tools, shielded V shaped “cave" for rolling
filters, shielded filter paper carrying cases (pigs).

Vehicles. Two (2) low bed, rubber-tired trailers, in
tandem towed by truck or tug; one (1) low bed, rubber-
tired trailer pulled by truck or tug.

Personnel, Two (2) airmen, one (1) officer for direct
removal operations, plus one (1) overall supervisor.

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, Caution: Cloth scrim
mst be laid next to small mesh (3in.) wire of
aft frame of holder; reject filters which have
badly ravelled or separated scrim at edges,
Holder is then closed and safety-wired as
required, Caution: Hands and working surfaces
mist be surgically clean to avoid undesirable
contamination of filter materials during
preparation, Holders should be identified by
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aircraft rmumber and side with ink marking

pen on forward half of holder outer frame,
Assembled paper and holders may be stored by
carefully wrapping in clean heavy paper sealed
with tape to be dust-tight, Outside of package
should be marked to identify contents, The serial
nunber of filter holder and aircraft in which
installed should be permanently recorded for each
shot with copy to 11,2 Project Officer.

2,2 Installations,

2,2.1

3,0 Removal,

In general, filter holders may be installed

the evening before shot time, but if delay

seems probable or weather 1s very rainy,

holders should be installed at last convenient
moment, Caution: Moisture greatly weakens

the filter material, Before installation of
holder, filter unit should have been thoroughly
decontaminated, rinsed with pure water, and
dried, After being cleaned, it should be kept
clean by use of plastic cover or tape covering
inlet hole and exit slot, 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, Caution:
Pilots should avoid taking-off in jet blast or
exhaust of preceding aircraft, Holder is inserted
with 1/h 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 cn the B-57B unit, Caution: Do not
pinch or cut wire on F-8LG unit or it may fail
and filter holder may fall out 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 fall out, If filter
unit is flown at high speeds with latches open
structural failure may result,

3.1 Preparation,
3.1.1 Aircraft Parking,
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3.1,1,1 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 without
penetrating parking array; i. e,
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,

3.1.1.2 Alternative to 3.1.1l.1 samples can
be removed from airplanes one at a
time when they are enrocute to parking
area towed by tug after crew has been
removed, This method was used for
F-8LG aircraft in CASTLE: samples
were removed near AEC compound at
entrance to old drone aircraft
parking area,

3.1,2 Personnel, All personnel concerned should wear
fatigue type clothing, including cap, high-top
heavy field shoes and leather palmed work
gloves, Properly executed removal operations
should not result in contamination of personnel,

3.1,3 Vehicles and Tools,

3.1.3.1 Truck or tug with two trailers in tandem;

shielded box for empty filter holders is
placed at front of first trailer next to
tug, removal tools and rack placed next
to box, tools resting with heads in rack;
shielded cave is placed in rear of second
trailer with filter paper pig tray toward
forward end; plywood liners are placed in

- cave and calibrated T-1B or AN/PDR-39 is
installed in rack under pig tray. Tug
and trailers are positioned 25 to S0 feet
in front of airplane so that last trailer
is in front of airplane,

3.1.3.2 Truck or tug with one trailer; unfilled
pigs with boxes are placed to front of

~and boxes for filled .pigs are placed at
rear of trailer, Truck and trailer are
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positioned in front of airplane with
trailer 25 feet from second of above
trailers and trucks faced in opposite
directions,

3.1,3,.3 Empty pig is marked with identification

symbols and placed in tray on "cave.!

3.2 Operations,

3.2.1

3.2.2

3.2.3

AFWL/HC

Threa personnel directly engaged in removal

_opergtions are designated by number and duties

as follows:

3.2.1,1 Number one (1) primarily cuts the
wire or unlocks stress latches to free
filter holder,

3.2,1,2 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.

Freeing Filter Holders., With 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 fall out of own accord, He
places cutting or opening tool in rack, takes
up long-handled tongs and returns to initial
position by number two,

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
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and pulling tool,) When holder is securely

on pole, number two carries it with pole at

angle about 30° above horizontal to- cave

trailer and deposits it therein, Caution:

Higher angle may result in personnel
contamination from debris falling from filter,
Filter should be carried down wind, 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 Filter Paper, While
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 number 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,

3.2.5 Removal of Pig, Number one now measures radiation
intensity through pig, adjusting instrument
by means of long-handled tool for purpose,
Reading, time and sample identification are
recorded with original to 11.2 courier and
copy to 11,2 Project Officer, After this
measurement, number one returns tool to rack,
Numbers one and two now take up pig carrying
pole, each on opposite sides of trailer, 1lift
pig from tray on "cave.,® Lid of pig will
close and lock automatically, Pig is carried
to box trailer and placed into proper section
of box, Carrying tool is returned to tool
rack,

3.2.,6 Filter holder is removed and filter packaged
from other side of aircraft in similar manner.,

4.0 Duties and Information for Overall Supervisor,

L.l Duties.,
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L.1,1 Overall supervisor must keep constant watch
to see that personnel do not inadvertently
remain for long times close to high inten-
sity scurces of radiation such as filter
units, "cave" with filter paper in it, box
with empty filter holders and scrap safety
wire, or filled pigs on trailer number three,
He must monitor positions of personnel relative
to each other and their handling of removal
tools so that "hot" tools do not accidently
touch personnel, 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,

4.2 Information,

L.2,1 A single filter paper from a B-57B aircraft

may frequently have a gamma radiation intensity
of 100 r/hr at one foot, 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, The
success of removal operations as described
above represents compramises between protection
by shielding or by distance from source and
time required to perform operations swiftly
and safely, The 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,

In general, Los Alamos scientists held that once experienced personnel were
tran;ferred or disbanded, the task for rebuilding a sampling unit would be
difficult if testing resumed after sporadic periods, The function was
‘unique and existed for highly specified conditions, Of necessity, many
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personnel entered the work with little or no knowledge of testing or

what the above entailed.19
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CHAPTER X

NOTES |

Interview with Paul W, Cuthals, J-11, LASL, conducted by I‘Bgt.
Leland B. Taylor, AFSWC Hist, Div., 20 Sep. 1961,

Ibid.

Ltr.,, Gordon L. Jacks, Cmdr,, TG-7, to William E, Ogle, TG-7, 23

Oct, 1955, subj,: Dosage Limitations for Adrcrews Flying for Hal
Plank, see App; "Operation UPSHOT/KNOTHOLE, Nevada Proving Grounds,
Ma.rch—]’une 1953, Report to the Test Director: Aircraft Participation,®
prep. by Col, Paul H, Fackler, L925th TG (A), Nov, 1955, 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., Harold F, Plank, Asst. Gp. Leader, J-11, to
Cmdr.,, h950t.h Pit] (NS 10 Oct, 1956, n.s. A survey of correspondence
relating to operations, eontinental and overseas, reveals concern '
of AirPorce officials to keep individual exposure below 3.0 roentgens,
at least, for the specified times,

Rpt., “Sampling Radiocactive Clouds from the Explosion of Nuclear
Devices," prep. by Dr, Plank, see App, This document was intended for -
use by the British and explains sampling problems as understood by Los
Alamos scientists at that time,

Ibid,, 5

Ibid,, 6-7

Ibid,, 7-10

Ibid,, 11-18, This section presents all the fundamental equatimns
aetail

Ibid., 18-19

Memo, for Dir. of R&D, DCS/0, prep. by Capt. A, B, Gordon, AFOAT-1,

21 Feb, 1958, subj,: Operations and Training Programs for Part1c1pation
in Operation TRUMPET, see App.

Interview with Mr, Guthals, 20 Sep. 1961.

Ops. Plan, "Control and Sampling Procedures for Eager Beaver Aircraft,"
(prep. by TG 7.4 personnel) n.d., see App.

Tbid., App. I, Sampling Methods,
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15, Ltr., Duncan Curry, Jr., LASL, to Lt. Col, James Crosby, CTG 7.k,
21 Dec. 1953, subj,: Recovery of Valuable Material from Contaminated
Aircraft, see App.

16, Rpt., "Air Task Group Participation in MIKE Shot, 1 November 1952
Operation IVY," prep. by capt, C. C. Corham, Hist, Off,, Nov. 1952, -
7-8, see App,

17. Ltr., Dr, Alvin C, Craves, LASL, to Cmdr., AFSWC, 9 Dec, 1953, subj,:
Sampling Needs Through Fiscal Year 1956, see App.

18, Ltr., Plank, LASL to Cmdr., TG 7.4 (P), 15 Feb, 1956, n,s., see App,

19, Interview with Mr, Guthals, 20 Sep, 1961,
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CHAPTER XX

RADIATION PRECAUTIONS

With a universal fear of the unknown dangers of radiation resulting
from muclear detonations, officials associated with the tests concentrated
on develbping handling techniques which would not endanger the lives,
well-being, or generic values of those participating, As brought out in
earlier chapters, the fear of the effects of the nuclear cloud prevented
the use of mannedy;i;craft as samplers during several tests, Following

®"accidental™ penetration of a small segﬁent-éf
an atomic cloud, radiac officials decided that such penetrations would not
necessarily result in a 112§§ring and horrible death, Conseqnently,“a'
cloud penetration program evolved-which was utilized with apparemt safety.

Within a few short years, sufficient knowledge had been accurmlated N
concerning the awesome contents ofka naclear cloud so that sampling by
manned afrcraft became nearly as routine as ordinary flight., Colonel
Karl H, Houghton, summarized the progress in a memorandum to Dephty Chief
of Staff, Operations, on 21 August 1953: |

"Another point which might be of interest to the listermers is that
historically, manned sampling has grown from a random approach at Operation
RANGER and GREENHOUSE to one in which sample quantity-quality can be
predicted and controlled by time and length of flight, positicning in the
cloud, and the extent of radiation exposure allowed the pilot. The true
cost of operation is measured in terms of radiation eiéésura~to the
pilot. Pilot exposure is the limiting factor on quantity of sample

t)b‘l:aj.nec‘l."1
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The Air Force conducted several such studies in order to formulate
standard operating procedures for the 4926th pilots and maint.enahce
crews, Probably the most significant was that directed by Colonel Ernest
A. Pinson and published by the Special Weapons Center 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
aircraft, Project officers found the contamination to be higher for
fighter than for bomber aircraft, unclean aircraft collected more radiation
than clean, Grease spots collected more than 100 times as much contamination
in passage through a radioactive cloud as a clean surface of equal area,
Colonel Pinson was able to compose an equation showing radiation dose
received‘by aircrews with the following known factors: penetration time (
in minutes after detonation, aircraft landing time in minutes after
detonation, yield in megatons, contamination factor in reciprocal minutes,
and aircraft speed rel%tive to cloud in kilofeet per minute, However, Air
Force officials believed the equation accurate within plus or minus 65 per
cent for naminal yield bombs. A scarcity of information on the dimensions
of and radiation intensity in clouds from megaton devices at operational
altitudes for times up to one hour after detonation made "the prediction
of aircrew radiation doses in transit through such clouds questionable."3
The enforcement of radiological safety measures, however, was a
continuing problem, with outright rebellion by Air Force operational leaders

threatened on at least one occasion. They argued that no serious mishaps had
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occurred and that application of accepted radiological safety measures
unnecessarily upped the requirements for manpower, lessened the readiness
of crews and aircraft for tests and that the entire decontamination program
was more than actually required to insure safety.h
Officials of the Los Alamos Scientific Laboratory took exéeptions to
Colonel William B.Kieffer's proposed changes to their equally cautious
- safety procedures, and resulting correspondence recorded a thorough
disagreement and conflict between the nuclear scientists and operational
people, In early March, 1957, Harold Plank wrote'
*For workers who are occupationally exposed on a year-rcund basis s it
is expected that the total non-medical exposnre to gamma radiation wﬂl be .
limited to five roentgens per year with a general reqnirement that the
exposure up to the age of 30 yea.rs be limited to fifty .roentgens,»and_..j;hat
no more than fifty roentgens be feceived.i'n; each subsequenﬁ vd;ec':ade'.‘ It
is understood that these restrictions are motivated, by concern for: the
genetic effects of radiation.thx-'ough'out. the population at-iafrge‘_ fat;héz)' than
by considerations of effects on the health of the'eprsed individﬁal.‘
He then laid down the limitations for the then planned tests, PILGRIM,
TRUMPET, and HARDTACK,
 We would like to propose that the sampling pilots for
PYLGRIM _he restricted to 3.9 (plus or minus 10 per cent)
roentgens but that, whenever possible, the actual exposures
be limited to 2.k roentgens. 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, Each of these new pilots would be allowed
five roentgens, The number of new pilots needed might be
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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,
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,

But somewhat later, on 21 March 1957, Colonel Kieffer, then Deputy
Commander for the Special Weapons Center, took exception to the guide
lines laid down by Dr, .Plank:

Studies conducted on Operation TEAPOT and REDWING,
however indicate that the benefits obtained from
decontamination are not worth the effort and material
expended, Over 95 per cent of the pilot dosage is -
accumulated while sampling and during the return flight,
As far as total pilot exposure is concerned, the radiation
intensity in the cockpit as a result of contamination
accurmlated on previous events is negligible., Moreover,
S0 per cent or more of the cockpit intensity is contri-
tuted from the contaminated engines in the F-84G and 25
per cent or more from the engines on the B-57. Jet
engines cannot be decontaminated in the field,

Since a minor portion of the maintenance is on or
near the engine -- which cannot be decontaminated -- it
would appear that the effectiveness of decontamination in
reducing exposure to maintenance personnel is limited,

At TEAPOT the average accumulated dose to maintenance
personnel was less than 1 r, The maximum individual dose
was approximately 1500 mr, If a reduced decontamination
effort doubled this average dosage, the 300 m/r or 3.0 r
test 1limit 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
S per cent if decontamination were not performed.

The above average was not the first, nor the last, concerning reduction
of safety measures, On 29 July 1954, Colonel Karl H. Houghton, Acting

Deputy Chief of Staff for Research and Development, suggested that the
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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
B-57 aircraft painted or permeated with 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 nild-up
of contamination material with a proportional increase in
the background radiation to which the pilot is subjected on
the return flight, We 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-8LG aircraft which this center has
utilized for sampling.

The amount of‘persdnnel exposure collected in the

cloud was roughly proportional to the sample collected

on 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 Los Alamos, and the

restrictions placed upon the total dose allowed each pilot,

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, as
the decontamination of aircraft continded to be a problem,

The detailed instructions for decontaminafing an aircraft revealed
to some extent the many attempts to reduce the work involved,

(a) Retdrming aircraft (air sampling, cloud tracking, and ground
survey) taxied by flight crew to the end runway and spotted as directed
by designated member of decontamination crew, adjacent to aircraft

decontamination area,

crews made their exit according to es e
(b) Flight de thei it ding to “SOP" established by
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personal decontamination personnel,

(¢) A rough survey of each incoming aircraft was made to determine
extent and degree of contamination, Should the average contamination
level be above 20 milliroentgens the aircraft was allowed
to mcool" to this level if time allowed.

(d) Prior to decontamination, aircraft was towed to designated
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
on appropriate forms or sketches and showed beta plus gamma and‘gamma
readings, The same survey was made and recorded for each crew positién.

(f) The first washing was made with decontamination trucks‘using
water and detergent ratio of 1 pound thé 100 gallons of water,

(g) The monitoring procedures outlined in paragraph eragain repeated,

(h) The secondary washing (if required) consisted of a mixture of
one part "gunk" and three parts kerosene followed by a water detergent
rinse,

(1) The monitoring procedure repeated,

(3) If time _permitted and, if advisable, a final washing utilizing
water and detergent mixture (1 pound the 100 gallons water) was applied,

The techniques were time-consuming and reﬁuired great care,

(a) All personnel entering the boundaries of the aircraft decon-

tamination area processed first through the personnel decontamination
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center and outfitted with hat, gloves, coveralls, and shoes, When
departing the aircraft, decontamination area personnel reprocessed
through the personnel decontamination center according to theirA
published SOP.%

(b) In mohitoring, intensity readings were taken at an approximate
distance of one inch from the aircraft surface being monitored, Instru-
ment probes were fitted with one inch wire off-sets to aid in stand=-
arization of readingS. A minimum amount of time dgvoted to each reading,

(c) During application of the decontamination agent, precautions
were taken to avoid spreading of contgminaﬁt. -

(d) The run off area was monipgred and if deemed necessary outlined
and marked as a contaminated danger area,

It was anticipated that two crégs consisting of five men each would be
involved in this phase of the prqject. Equipment inéluded decontamination
trucks, "gunk," kerosene, detergent, and water, tugs and two bars, clqthing
(hats, gloves, coveralls, and shoes), monitoring instruments, personnel
dosimeters, and film badges, and finally, engine repair stands.8

In reply to a query from the Naval Radiological Defense Laboratory,

. Colonel Ernest A, Pinson furnished the effectiveness figures for the
process,

Normal decontamination procedures are 95-98% effective
on smooth contaminated surfaces of the aircraft, However,
the radiation level in the cockpit or next to the engine
is only reduced by a factor of about 10% after the initial
high pressure hosing, and about 50% after the first mamal
scrubbing,

Manpower requirements for the scrubbing process depend
on the aircraft type, the degree of decontamination required,
and the time available before the aircraft is needed by the
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operational organization, Normally decontamination
- requires approximately sixteen manhours on the F-Bh and

twenty to twenty-two manhours on the B-57, This does not

include manhours for support personnel, Area decontamination

rates vary from ,009 manhours/sq ft. on the F-84 to .006

manhours/sq ft, on the B-57,

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, The L950th

Test Group (Nuclear) decontaminates their sampler aircraft

primarily for the purpose of avoiding cross contamination

during sampling operations,?

Then on 21 March 1957, Colonel Kieffer wrote to Mr. K, F, Hertford,
Manager of the Albuquerque Operations Office, Atomic Energy Commission,
which resulted in additional conferences and communications regarding
decontamination policy.10 "Our experience in ﬁuélear tests in developing
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
mich greater than any we have encountered in our test and sampling
aircraft to date. . . We believe it is imperative that we take the lead
in establishing a reasonable attitude toward decontamination requirements

and therefore desire that our peacetime test requirements for decontam-

ination and rad-safe crew protection be not more elaborate than actually

required for personnel safety considerations, Futhermore, substantial
economics may result from a reduction in aircraft decontaminationkefforts.“
Then he outlined his intentions during Operaﬁibn PLUMBBOB, which called
for a considerably reduced expenditure of manhours in monitoring and

decontaminating aircraft, He admitted, "It is possible that as a result
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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 total, We will keep
careful records, however, and insure that no 1ndividna1 receives dangerous
dosages of radiation and feel confident that by using these new procedures
during PLUMEBOB we will accomplish the dual purpose of sponsoring a more
realistic attitude toward exposure to radiation within the Air Forcevand
simplifying and economizing test operations.®

Immediately following receipt of the above communication, Dr, Plank
of Los Alamos conferred with Colonel Kieffer and adﬁised Dr. Graves, in
detail, concerning the conversation.11 -

I found that Kieffer simply could not understand
the philosophy which regards every radiation exposure as.
injurious but accepts minimum exposures for critical jobs,
e ¢ I find Kieffer's approach to be extremely discouraging,
Y would like to recommend that he be informed of the
following facts of life:

-  ae That the aircraft are assigned to support our
requirements for bomb cloud sampling and would not
otherwise be participating in test operations,

b. That there would appear to be no reason why their
use in sampling should be required to support some Air
Force objective , particularily when it is clear that the
two purposes are not compatible,

¢. That the ARC Test Manager supports a philosophy -
of minimal exposure for critical jobs within limits
established by competent scientific authority,

d, 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,

e. That our experience indicates that the discard
of any of the precautions is a movement back toward our
SANDSTONE experience in which people were, injured, and
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that this experience covers eight operations in which

the sampling mission was accomplished by the USAF in an o

outstanding manner with no known injuries,

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 otherwise sticky traffic film,

Dr. T. L. Shipman, Health Division Leader for tests, added a few

g 12 _

to-the-point remarks on 29 March 1957, "Ve have always gone on the
theory that the only good exposure is zero, , . I could not disagree
more violently, Perhaps this means that the Air Force is so superior
that exposure which might hurt othér~peop1e do (sic) not damage them and that
rules necessary for other people not apply to Air Force personnel, In
any event, I feel that this was a most unfortunate statement, . . I can (
think of no finer argument to justify the decontamination procedures
which have been used in the past, This sentence, in effect, says that
we may be able to permit sloppy methods and still squeak by, To this
philosophy I take a strong exception,” Dr, Shipman concluded, * It is
my recommendation that the philosophy expressed in this letter sh&uld be
firmly rejected as it applies to test operations in Nevada and Eniwetok,
and most particularly as it applies to sampling planes, What the Air
Force wishes to do at their own bases and in their own tactical operations
is, of course, no concern of ours,"

An early report, "Radioactivity in the Cloud Produced by an Atomic Bomb

Explosion-Operation SANDSTONE," published on 30 June 1948, long served
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1
as an aid in preventing injurios to aircraft crews, 3 However, in spite

of heavy precautions throughout the tests, some participating personnel
experienced' general over-exposure during CASTLE following BRAVO Shot,
Colonel Xarl H, Houghton ropoffed “"The fallout was at a dangerous level
for at least 1L0 to 150 miles down wind, . . In addition the naval
vessels of the 'Task‘I-‘orce opérated in a fallout of approximately 300 to
LOO mr per h.our during shot day., Helicopters were handled on tho aircraft
carrier and small boats were operating as required, Approximately thirty
individuals received superficial beta turns as a result of this fallout,
The burns were no‘i; disabling and did not involve the deep layefé of " the
skin, ‘I'he ‘gamma exposures ran into several roentgens 1n most cases. _

As no record of over-exposure by sa.mpling personnel has been found, '
it posed the question: ”VWere'_'protectiyfe ,te_ohn;i.ques proper for sa_n;p_ling
crews? Although the document was issued prior to the Kieffer-Pinson
versus Atomic Energy Commission controversy, Dr P'la.nk on 23 Oct.ober
1955, stated clearly that a.ny alrcra.t‘t crews working for him were going to
be given the antiradiation protection he believed necessanry.15 The

controversy subsided because extensive sampling experience supported Air
Force findings. Nevertheless, ‘the L926th Test Squadron carried out rigid

safety precautions during all opera‘laions.]'6
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CHAPTER XI
NOTES ‘ (

1. DF, Ch,, Human Factors Div,, AFSWC, to DCS/Ops. 7.k, 21 Aug. 1953,
subj,: Comments on Briefing, in Hist, Div, files, Sampling,

2, AFSWC TN-56-30, "Evaluation 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, Jr,.,, 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

- 2.0a, Wash, 25, D.C.: Armed Forces Special Weapons Project, May ‘
19555 Wright H, Langham, P, M, Crumley, E. A. Pinson, E, C. Anderson,
and P, S, Harris, The Radiation Hazards to Personnel Within an Atomic
Cloud, Operation UPSHOT/KNOTHOLE, Project L,l, WI-7L3, Wash, 25, D,C.:
Armed Forces Special Weapons Project, December 1953, The Navy
published a report used widely, J. D, Teresi, Radiation Hazards to
Aircrews Exposed to the Atomic Cloud of an Atomic Bomb Detonation,
San Francisco, Calif,, U, S. Naval Radiological Defense Laboratory,
10 December 1952, in Tech, Info, and Intel, Lib.,3 H, D, Landahl,
Calculations of the Hazard Involved in Passage Through a Radiocactive
Cloud Resulting from a Nominal Atomic Bomb, University of Chicago,
USAF Radiation Laboratory, Quarterly Progress Report No. 1, 1951,

3, "Evaluation of Some Factors Influencing Radiation Dosage from (
Penetration of an Atomic Cloud by Manned Aircraft," 1-2,
k. Ltr., Col. William B, Kieffer, Dep. Cmdr,, AFSWC, to K. F, Hertford,
Mgr., ALOO, 21 Mar, 1957, n.s,, see App.; rpt. "Rad-Safe Experience :
on Past Tests," (Col, Kieffer), n.d., see App, .

S. Ltr., Dr, Harold F, Plank, Asst, Gp., Ldr,, J-11, LASL, to Cmdr.,
L950th TG (N), 10 Oct, 1956, n.s,, in Hist, Div, files, Sampling,

6, Ltr.,, Col. Kieffer to Hertford, 21 Mar, 1957,

7. DF, Col, Karl H, Houghton, Actg. Dep. CofS for R&D, to DCS/0, AFSWC,
2% July 195k, subj.: Special Services for Sampling Aircraft, in DCS/0
files,

T

8. SOP #SwWSS-7-7, Decontamination of Aircraft, prep. by L9SOth TG (N),
in Hist, Div, files, Sampling,

9. Ltr,, Col. Pinson, Ch,, Biophysics Div,, Rsch, Dir,, to CO, USN Rad,

Def, Lab,, Attn,, Mr, Robert J., Crew, 27 Feb, 1957, subj,:
Decontamination of Aircraft, see App,
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12,
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15,
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Ltr., Col, Kieffer to Hertford, 21 Mar, 1957,

DF, Plank to Craves, 2 Apr, 1957, subj.: Col, Kieffer's proposal
for the Decontamination of Sampling Aircraft, see App,

"Ltr., T. L, Shipman, MD, Health Div, Leader, LASL, to A. C, Graves,

J-Div, Ldr,, LASL, 29 Mar, 1957, subj,: Decontamination of Aircraft
at Tests, see App, :

Rpt., "Radicactivity in the Cloud Produced by an Atomic Bomb
Explosion, Operation SANDSTONE," prep. by Herbert Scoville, Jr.,
Lt. Col, J. J. Cody, Jr., USAF, and LCIR E, R. King (MC), USN,
TG 7.6 Proj. Bpt., 30 June 1548, pp, 20-21, A report which
menbers of the L926th Test Squadron (Sampling) relied heavily
upon had been published in 1953 by the United States Army. See,
"The Penetration of Atomic Clouds by Aircraft,® prep. by Maj,
Payne S, Harris, (MC), USA, 17 Aug. 1953, see App.

Ltr., Col, Karl H, Houghton, Actg, DCS/R&D, to Ch,, Human Factors
Div,, Dir, of Rsch,, ARDC, n, d,, subj,: Activities Report, see App.

DF, Gordon L, Jacks, Cmdr,, TU-7, to William F, Ogle, LASL, 23 Oct.
1955, subj.: Dosage Limitations for Aircrews Flying for Hal Plank,
see App.

Current regulations essentially bear out Dr. Flank's concern, see,
SOP #66-61, ®"Survey and Decontamination of Aircraft," n.d., SOP
#66-62, mAircraft Decontamination,® n.d.; and SOP #66-63, "Aircraft
and Equipment Decontamination,® n.d., all prep, by Capt., Robert -
J. Booth, 1211th Test Sq, (S), all in Nuclear Applications files,
1211th Test Sq. (S).
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CHAPTER XII
SUITABLE SAMPLING AIRCRAFT
With the advent of megaton weapons manned cloud sampling became
next to impossible in the upper portion of the clouds, The fundamental
problem was one of limited altitude capability.1 Since the days of
Operation RANGER, cloud tracking and manned sampling was an Air Force

2

responsibility,” 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 samples.3
And for the early kiloton-yield devices almost any multiengined: bomber
or jet aircraft fighter reached the necessary altitude and by using planes
with various ranges, the Air Force was able to sample a cloud thoroughly,
Early sampling aircraft were the B-29, WB-50,T-33, B-25, and F-8LG,
They came from Strategic Air Command and were specially fitted, Later
the B-L7 came into use along with the featherweight B-36.h 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.s
Studies of aircraft were initiated to determine characteristics and
potential for cloud sampling.6 But, Major General John S, Mills, Commander,
Air Force Special Weapons Center, on 23 December 1953, became impatient -
with "channels" and wrote to Brigadier Ceneral J. Stanley Holtner, Air Force
Flight Test Center, "Apparently some misunderstanding is delaying official
transmittal of my request to you. Our need for an early fix on the

capabilities of the B-57 airplane is generated by Atomic Energy Commission
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that an aircraft better than the F-8LG be modified for collection of
samples from within the cloud resulting from each of their nmuclear test
explosions, By better, they mean primarily the capability of obtaining

samples at higher altitudes than is feasible with the F-BhG.'7

From their studies, key men from Air Force Special Weapons Center -
decided that thevB-S7 was the outstanding airplane to be used in sampling
operations and had set out to get them.8 But, persuading the Air Force
leaders that the need was genﬁine was an all-agencies task, Dr, Norris
E. Bradbury and Dr, Alvin C. Graves of lLos Alamos Scientific Laboratory
sent strong letters listing their requirements for futuf; tests and
mentioned the unsatisfactory samples obtained during previous tests.9

On 6 June 1955, Dr. William Ogle, Los Alamos Scientific Laboratory,
foresaw unsatisfactory results during REDWING following annocuncement that
the number of B-57 aircraft to be made available was being reduced,

*, . . reduction in mumber of B-S57 type aircraft for REDWING sampling is
unsatisfactory to this headquarters,® he messaged, ", . . It is difficult
to understand why USAF is not prepared to supply at this date number and
type of aircraft considered by these responsible Air Force agencies as
required to satisfy cﬁr mission requirements on minimim basis., Reduction
barticularli“surprising. e o And to insure that possible abetting
agencies knew of the reduction, he sent information copies to them.lo

Admitting that 1little was yet known about the radioactive cloud,

Dr. Duane C, Sewell of the University of California Radiation Laboratory,

wrote to Brigadier General_Hoﬁell M, Estes, Jr., on 17 May 195k, ", . .
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I have discussed with several people the problem of radiochemical
sampling with guided missiles, TI have found that specific¢ information is
lacking here on the capabiiities of guided missiles," He then listed
requirements or objectives he hoped could be met by missiles if they were
developed as samplerS.11

Upon gaining the requested data concerning guided missiles, efforts
to obtain suitable manned aircraft continued, The report on the guided
missiles as samplers was decidedly unfavorable, although including such
units as the Matador, XQ-2 Drdne,.Snark, and Rascal. Thus, with no
possibility of obtaining gulided missiles which could do a satisfactory job,
officials bent their efforts for the B-57,

At one step of the procurement negotiations, a high-ranking Air Force
officer, Colonel Murray A, Bywater, posed the phlegmatic situation that
" . . we could not say that the F-84 was unsatisfactory as a sampling
aircraft since this contradicted the stand taken during IVY to obtain F-8)
aircraft, . ." with no regard to the progress in aviation represented by
the B-57 since their efforts to obtain the F-84 as a sampler or in weapons
development, At the same meeting, Joint Task Force SEVEN leaders let it be
known that they had not asked for the B-57, giving as a reasom, that ", , ,
this was considered controversial and the paper was designed to eliminate
any controversial matter since it might hold up issnance."12 When Colonel
E. M. Gavin objected, a representative replied if the task force decided
it n;eded B-57 aircraft at a later date, that they had sufficient influencq

to get them, Learning that the Joint Task Force SEVEN had not requested B-57

aircraft required immediate conference with Yos Alamos
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concerning the sampling tanks which Los Alamos Scientific laboratory

was having designed and constructed for the B-S7 on the premise that

the craft would be available, Task Force officials also indicated that
they had not requested a B-52 as had previously been discussed for use
in CASTLE.13 Using all possible "pressure channels,® those trying to get
B-S7 aircraft for sampling resorted to the "power of the press® at least

once and tried to attract attention in the Research and Development

Quarterly Review. In that article, the arguments for using the B-57 were

emphatically stated.121

The breakthrough in getting B-57 aircraft was announced on 3 June
1953 at a'meeting between Colonel Earl W, Kesling and Dr, Duncan Curry,
Los Alamos Scientific Laboratory, during which Colonel Kesling stated
that the Air Force Special Weapons Center would receive the first two B-57
aircraft allotted to Air Research and Development Command.ls General Earle E,
Partridge had used his influence, apparently, £o get the'planes approved and
allotted and had informed Major General John S. Mills that it was possitle

they would be available in time for CASTIE.16

Further study of the B-S?A persuaded sampling officials that that
model's shortcomings were such that the B-57B should be obtained instead,
Almost immediately, procurement emphasis was placed on obtaining some
BC* in addition to the "A®™ or the "B" models., Prime improvement in the
B-57C 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 control,

Although other military aircraft were similarly equipped, the degree of

proficiency at instrument flying required of sampler pilots made
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*under-the-hood® training additionally hazardous in the earlier models,
The extremely high rate of major accidents suffered with the early B-57

vere largely incurred while pilots made transition into the B-57.17

Initial effort at obtaining B-57C aircraft was made for two of the
models to replace two B-S57B aircraft and T-33 aircraft, the latter having
been used as trainers for sampling pilots., Argument was advanced that
the'B-57C aircraft could perform satisfactorily in dual status: For
training or as sampler aircraft,

During the discussion, study, and maneuvering for later models,
nuclear scientists apparently began to worry that they might-be left with
no aircraft, But Colonel C, B, Stewart, Vice Commander, Air Force Special
Weapons Center, wrote Dr, Graves, assuring him that their efforts would not

1
endanger getting those originally asked for, ?

Prbcuriqg B-57D

Prior to delivery of B-S?A'aiiéréft, cloud sémpling officials received
notice of improvements to be made in the B-S?D.zo According to their
information, the B-57D would approach in performance the requirements
specified by Los Alamos.21 Dr, Graves listed specifications in a letter to
the Air Force Special Weapons Center on 9 December 1953 and reviewed them
in a letter to Major General L. S. Stranathan, Field Command, Armed Forces
Special Weapons Project, on 2 August 195L, ™"Briefly," he wrote, Vthese
characteristics describe a two-place, high-speed aircraft with maximum
altitude capability (at least 60,000 feet) and with the ability to carry

filter units with a filter capacity high enough to -enable the collection
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of satisfactory cloud samples during an in-cloud flight time of about one
hour between H¢2 and E+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
would 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's letter gave Air Force Special Weapons
Center officials a strong argument for B-S7D aircraft instead of the "B®
models they had been waiting forj here was an airplane which promised
satisfactory performance, But getting the B-S7D aircraft approved as a
cloud sanmpling aircraft required as much time and as much paperwork and
persuasion as the original B-S57,

Following the letter to Major General Stranathan, Harold F, Plank of
ios Alamos Scientific Laboratory wrote his co-worker, Dr., R..W. Spence,
"Since, so faf as SWC can now determine, this replacement would involve
the procurement of eight additional aircraft at additional expense to the
government over the presently planned aircraft inventory, Los Alamos
Scientific Laboratory'cannot‘lend its support at this time to any action
which the Special Weapons 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-S57D aircraft on a loan basis to be used if a large yield
_weapon test does take place after REDWING, such a requirement would enable

Special Weapons Center to. explore with Aircr#ff Allocations the possibility
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of combining it with a requirement from some other Air Force activity,"

Then he encouraged Dr, Spence to take action, ", . . we should
personally explore with Al Graves the possibility of submitting the above
proposed requirements as soon as possible."23

On 13 December 1954, Major Harry H. Elmendorf, after a trip to Wright
Air Development Center and Headquarters, Air Research and Development
Cémmand, listed findings concerning the performance data of the B-57D and
recommended that procurement action be initiated immediately, Time lag
after procurement was authorized usually amounted to 18 to 24 months,
"This appears to be an ideal aircraft for high altitude sampling and should
be procured if sufficient Justification can be obtained," he wrot'.e.zh

Dr, Spence apparently heeded the advice of Dr., Plank, for on 27
Jamary 1955, Dr. Graves wrote to Brigadier General William M, Canterbury,
Air Force Special Weapons Center, ", , . I believe that it is timely for
me to indicate to you the extent of our need for the altitude capability
which is presumably represented by the B-S7D aircraft.® He then listed
the reasons for lending his aid.zs General Canterbury was apparently quite
optimistic about obtaining B-S7D aircraft which was reflected in his answer
to Dr., Craves on 2 February 1955. In that letter he mentioned that he had

26
a team at Air Force headquarters presenting the need,

T e

The success of the procurement team appeared secured for on 17 Febru-
ary,1955, a formal request for the B-S7D aircraft was submitted.27General
Cantertury received a notification of the placement of an approval request
for three B-57D aircraft on 29 March 1955,- "The completeness of the
information submitted by your center in justification of this requirement

should aid materially in provoking a favorable decision by Headquarters
218 SWEH-2-0034
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USAF on allocation of the aircraft," the Chief, Aircraft Allocations
Division, Charles W, Early, wrote.28 Then the Center received additional
information concerning the B-57D on 9 June 1955. The letter also informed
the Center that the Glenn L, Martin Company was making a study at the
direction of Air Force headquarters to determine the possibility of
converting the model to a cloud sampler.29

The need for personal contact, additicnal to official authorizations
and channels in achieving miiita:y tasks was demonstrated in a letter from
Dr, Plank to Coanel T. T. Omohundro of the Air Force Special Weapons Center,
In the letter, Dr., Plank listed many questions regarding the status of the
B-57D, also several rumors he“had heard regarding it and stated, "As you -
know, our contact with Martin no.longer exisfs so that questiens with vhich
we may be able to help cannot be answered informally in connection with
30

other matters,® After all this paperwork and coordinating and without

receiving word of approval for fhe three B-S7D aircraft, Special Weapons -
Center persommel felt the need for early equipment planning., By July

1955, Center engineers proceeded under the assumption that the B-S7D would
be 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 REDWING.J' Then on

2 November 1955, the Glenn L. Martin Company had finalized its design
"of the sampling version of the B-S57D and Colonel Herschel D, Mahon submitted

the drawings and specifications to Los Alamos Scientific Laboratory to insure
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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, Martin Company. 2 .

In November 1955, Dr, Harold 8. Allen of Los Alamos Scientific
Labofatory 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
ﬁe completed when the 32 sampling tanks were delivered, "All funds for
this project will have tq 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 fnrthgr correspon-
dence from his agency "should gd out over Dr, Bradbury's signature.‘33

There arose then the problem of who was to pay for hanging the tanks
onto the B-S7D, Los Alamos Scientific Laboratory built the tanks at its
own expense, Dr. Plank penned his opinion on an inter-office communication
to Dr, 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, "I
do not believe that we would deny ourselves the capability of the B-S7D
airplane for the sake of the cost of hanging our filter units on it, btut
it Qeéms justified to ask USAF to pay for this because for the first time
the B-57D sampi;;E-airplane will 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

sampling, by stating that ®"such a letter should carefully avoid implying
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a lack of interest on our part or that we no longer consider the collection
of very high altitude samples to be important (if in fact we still think
it is).“Bh
From such a Novembér attitude, Dr. Plank had apparently jelled his
opinion concerning the need for the laboratory to get behind the procurement
of the B-57D, On 12 December 1955, he urged Dr. Craves to take whatever
steps necessary to assist the Air Force Special Weapons Center, Dr. Plank
had apparently been informaliy notified that Headquarters, United States
Air Force, rejected the two-year-qld 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—S?D aircraft.Bs

To supply General Cantertury with all possible aid in obtaininérthe
B-STD aircraft, Major Harry H. Elmendorf provided a detailed discussion of
"AFSWC Sampling Capability" which was a strong argument for the léter
models.36

As wording used in a letter written by Dr. Bradbury to General
Cantefbury was almost verbatim of that used in the urgent letter to Dr, Graves,
it could be assumed that he had acted upon Dr, Plank's note immediately., At
any rate, Dr, Bradbury threw the entire weight of the Los Alamos Scientific
Laboratory behrind the B-57D aircraft with the excepticn of any promise
of financial aid.37 A month later, General Cantertury replied that the
procurement wheels had started turning for General Thomas S. Power, Commander,
Air Research and Development Command, had urged him to renew efforts to get

B-57D aircraft, He also assured Dr, Bradbury that Los Alamos Scientific
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Laboratory'would'not be required to stand any of the cost of procurement
or modification.'38

Headquarters, Task Croup 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 CGround,™ and officials
listed the reasons for the four-month requirement, Colonel John S, Samuel,
Commander, apparently did not know that the plane was not yet approved for
use as a sampler,

Additional arguments in favor of the B-57D came with the CHEROKEE
Shot of Operation REDWING, During the shot, which was made at 5,000 feet
altitude, the B-57B aircraft chalked up a near failure in obtaining saﬁbles.
"The yield of the weapon is, therefore, known with less accuracy than might
be desired," Dr Graves wrote to General Canterbury. ﬁAs a matter of direct
observation,® he continued, ”very‘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-S57B type
airplane."* 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 DQBEE} Chief of Staff, Development, Air Force headquarters,
“"Their requirements still exist, and can most economically and efficiently
be met by B-57D aircraft, . . the requirements for the assignment of B-57D

aircraft for AFSWC sampling is reaffirmed. Request priority action by

¥The B-S7D promised capabilities of as much as 8,000 feet additional
altitude over that attainable by the B-57B,

252 SWEH-2-003)

/} (\
WUNO . 9‘ RSN P



XII

your headquarters in the allocation of these aircraft."hl

First hint that the B-57D would be made available at a certain
specified time appeared in an indorsement to the Commander, L950th Test Group
(Nuclear), dated 27 September 1956, Forecast was for arrival of the craft
during early fall 1957.h2

A hint of planning for insufficient numbers of B-57 was dropped on
14 December 1956, Colonel A, W, Carney, Deputy Chief of Staff, Operations,
for the Air Force Special Weapons Center, on that date appealed to Mr, James
E. Reeves, Director Test Division, Atomic Energy Commission, for the planned
testing program, stating that it was the Center commander's concern that his-
unit would be unable to perform the sampling required by the Atomic Energy
t')omm_’mss:i.on.h3 Colonel Carney made an up-to-date repeat of the review to
obtain action on the B-S7D requests late in 1956, "It is also to advise
you that unless décisive 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
Energy Commission requirements for HARDTACK cannot be fulfilled.? in his
sunmary, Colonel Carney sent copies of 11 documents as well as 8 separately
discussed arguments for early approval and delivery of the B-S?D.hh

Without making any direct request for B-S7D aircraft the University of
California Radiation Laboratory got into the act by defining requirements
for future cloud samplers, On 18 December 1956, that agency, represented
by Dr. Roger E. Batzel, Assistant Chemistry Division Leader, wrote to Dr,
Gaelen Felt, Commander, 7.1, Los Alamos Scientific Laboratory, through

Rear Admiral Byron H. Hanlon, Commander, Joint Task Force SEVEN, that
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only the B-S5TD could qualify as the required sampling aircraft.bs

Meanwhile all agencies continued their efforts in the work of insuring
that B-S57D aircraft were approved and furnished with suitable modificétions
and sampling equipment, Dr. Plank wrote Lieutenant Colonel Richard J,
Hynes, Director of Operations for the L950th Test Group (Nuclear) on 2k
Jamiary 1957, and he sent another to Dr., Graves on 25 January 1957, and
L6

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-S7D, "I've instructed my staff to assist in this procurement
in any way that the 6pe;ational requirements of HARDTACK will support," -
he wrote.h7 |
Slightly more than four years after lending his first written support
to the B-S7 procurement campaign, 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
to obtain that agency's assistance in getting the planes,
Once fairly sure that their joint needs would be met on time by
delivery of the B-57D, that confidence was jarred solidly as shown by a
note of 26 Februegz_}957. Colonel Carnéy exhibited extreme concern
resulting from the receipt of information that the B-S7D would not be
available prior to 1960, or not in time for use during HARDTACK. A

"piégyback“ sampling installation on a B-57D owned by Strategic Air Command
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was considered and a board convened to investigate that angle, .
The U-2 aircraft was suggested as a possibility, but the note expressed
doubt as to its utility or availability because of the secrecy ﬁhich
surrounded the development of the ultra-high altitude, long-range aircraft.
The wave of discouragement which causeii Colonel Carney to make his appeal
for action apparently struck another high Air Force official, simltane=-
ously, for on the same date Colonel William A, Hunter wrote to the Commander,
Li950th Test Group, "Assignment of additional B-S7B/C or RB-S57D aircraft was
extremely doubtful until at least 1960,. . . It is, ther‘ei-‘ore,' recommended
that you plan to again use the F-BhG, B-57B, but at the same time consider -
that other B-57 aircraft might become available in time to be used,® 50
On the following day, Colonel Carney dispatched a message to Air Research
and Development Command seeking information concerning capabilities,
availability, and other data on the U-Z.Sl

Not until March 1957 did any hope arrive. Returning from a hurried
trip to Headquarters, Air Materiel Command, and to the Glenn L. Martin
Air Company's factory, Colonel Hunter, Major Malcolm S, Bounds s Major
Charles S, Oldfield and First Lieutenant Robert L. Kelley reported on
;everal concessions and agreeme'nts obtained, The quartet learned that Air
Materiel Ca_r_m-agd officials were willing to hasten procurement and modifi-
cations, It was learned at the Glenn L., Martin plant, that the need for
a two-place version had been eliminated because of perfection of the auto
pilof which eliminated the need for removing Strategic Air Command

equipment so that the "turn-around-time" of a B-57 borrowed from the
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Strategic Air Command "would be a matter of hours,"

Because the first six RB-57D aircraft to come off of the production
line were not to include in-flight refueling equipment, it was deemed
logical to get those first six planes for modification to samplers, All
other findings were favorable to the hopes of having them in time for
employment during HARDTACK, Meanwhile, the requirements had been upped
ﬁo a total of 16 B-57 airplanes, six of which were to be RB--S?D.S2 A
short and cryptic message of 191August 1957, apparently signaled the end
of the four years of personal and paper persuasion, Information received
from Commander of Joint Task Force SEVEN indicated that modification of

B-S7D aircraft by Glemn L, Martin Company would proceed as originally
53

planned,
The victory was short lived, for when HARDTACK tests requiring 60,000
foot sampling came off, the LOBOth Strategic Reconnaissance Wing (Light),
Strategic Air Cﬁmmand, was called upon to accbmplish sampling, After
years of negotiations, the unit responsible for, and highly competent at
miclear cloud sampling, found itself, as military units often do, standing
on the sidelines watching a "line" outfit accomplish the mission,
According to Captain Cale Herry in June 1961, the L926th Test Squadron

, ok
(Sampling) never received a B-S7D aircraft,
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NOTES

Ltr,, Brig, Gen. William M, Canterbury, Cmdr., AFSWC, to Brig.
Cen, Daniel E, Hooks, AFOAT-1, n. d. (1955), subj,: B-S7D Aircraft
for Sampling, see App.

Rpt., "Interim Report on the Sampling of Atomic Clouds with Manned
Aircraft," prep, by personnel of AFSWC, (Summer of 1951), see App.

Memo, to Col, W. B. Reed, AFOAT-1, prep, by J. J. Cody, Jr., Ch,,
Spec, Projs. Br,, AFOAT-1, 12 Feb, 1951, subj.: Preliminary Report
on AFOAT-l Participation in Operation RANGER; interview with Col,
Paul H, Fackler, AFOAT-l, conducted by Warren E, Greene, AFSWC
Historian, 2l July 1957, see App.

Interview with Dr, Harold F. Plank, J-11 Leader, LASL, conducted by
Creene, 28 Aug, 1957; memo, for General Canterbury, prep. by Col. Karl
H. Houghton, Human Factors, Rsch, Dir.,, AFSWC, 6 Jan. 1956, subj,:
Cloud Sampling, see App.,passim,

Ibid,

For an extensive compilation of studies regarding decontamination

of test aircraft for cloud sampling see AFSWC Hist, Div, files,
Sampling, Included are reports prepared by the L926th Test Sq. (S),
LASL, UCHL, L950th TG (N), and DCS/0, AFSWC,

Ltr,, Maj. Gen, John S, Mills, Cmdr,, AFSWC, to Brig, Gen. J.
Stanley Holtner, Cmdr,., AFFIC, 23 Dec, 1953, subj.: B-57 Aircraft
for Sampling, see App,

All interested organizations favored the B-57 as the most promising
sampler aircraft, see reports and studies in Hist, Div, files,
Sampling.

Ltr., Maj. Gen, Mills, to CG, ARDC, 27 Feb, 1953, subj.: Request for
Assignment of Aircraft to Air Force Special Weapons Center for:
Overseas Tests, and 1lst Ind,, Col., John W, Carpenter III, CofS,
ARDC, 29 Mar, 1953, see App.

TWX, JO 103, CTG 7.1, ILASL, to CJTF Admin,, Wash,, D. C., 6 June
1955, see Appe.

Ltr., Duane C, Sewell, UCRL, to Brig. Gen, Howell M, Estes, Jr.,
Cmdr., TG 7.4, 17 May 195k, subj.: Sampling with Guided Missiles,
see App.

Ltr,, Brig. Gen., Estes to Sewell, $ June 195k, sub3i,: Sampling with

Cuided Missiles; 1ltr., Col. E. M. Gavin, Dep. Cmdr., for O/S Tests,
AFSWC, 26 Feb, 1953, subj.: Staff Visit Rerort to Headquarters Joint
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1L,

15.
16,
17.
18,

19.

20,

21,
22,

23.
2L,

25.

26.

AP
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Task Force SEVEN and Glenn L, Martin Company, see App,

Ibid,

"The B-57B as a Sampler Aircraft," R&ZD Quarterly Review, 30 June
1955, 8L-85, see App.

Memo, to Staff, prep. by Duncan Curry, Jr,, LASL, 3 June 1953,
subi,: Meeting > with Col, Kesling, Dep, Cmdr., ¢ 7.h; memo, to
TG-7, prep., by W. E, Ogle, LASL, 1k July 1953, subj.. High
Altitude Sampling Aircraft, see App.

- TWX TUSS580, Off. of the Test Dir., Nev, Test Site, to LASL, 3 May

1955, see App.

For a more complete discussion of shortcomings, problems encountered
and operational difficulties in using B-57A aircraft, see compilation
of studies in AFSWC Hist, Div, files, Sampling,

Copies of correspondence for the purpose of obtaining B-57C or B-S7D
aircraft to replace B-S7A models are found in AFSWC Hist, Div, files,
Sampling,

Ltr., Col, C. B, Stewart, Vice Cmdr., AFSWC, to Dr. A, C. Graves,
J-Div, Leader, LASL, 3 Mar, 1955, n.s., see App.

Ltr., Brig. Gen. Canterbury to Brig, Gen. Hooks, n.d., n. subj,

Ltr., Brig. Gen. Estes to Brig, Gen. Canterbury, 27 Oct. 195k, n.
subj,, see App.

Ltr., Dr. Graves to Maj, Gen, L. S. Stranathan, CG, FC/AFSWP, 2 Aug,
195L, subj.: Requirements for Aircraft Sampling Equipment, see App,

Ltr., Dr, Flank to Dr. R. W. Spence, LASL, 30 Nov. 195k, subj,:
Fossible Requirement of B-57D Airplanes for Sprecial High Altitude
Sampling on Operations after REDWING, see App,

DF, Maj., Harry H. Elmendorf, Proj, Off., Ops. Plans Br., AFSWC,
to Ch,, Test-Qps, Div,, 13 Dec. 195&, subj.. Trip Report to WADC
and Hq., ARDC, see App. ,

Ltr., Dr. Graves to Brig. Gen. Canterbury, 27 Jan, 1955, subj.:
B-S7D Aircraft, see App.

Ltr., Brig. Gen. Canterbury to Dr. Graves, 2 Feb, 1955, subj.:
B-STD Aircraft, see Arp.
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Ltr., Col, Herschel D, Mahon, DCS/0, AFSWC, to Cmdr., ARDC, 17 Feb, .
1955, subj.: Request for Sampling Aircraft, see App.

Ltr., Charles W, Earley, Ch,, Acft. Allocations Div,, AMC, to
Cmdr,, AFSWC, 29 Mar, 1955, subj,: Request for B-57D Aircraft, see App,

Ltr., Maj. Richard P, Gingland, Asst. Ch., B-57 WSPO, to Cmdr.,
AFSWC, Attn,: SWOPT, Col, T. T. Omohundro, 9 June 1955, subj,:
RB~57D Aircraft Cloud Sampling Capabilities, see App.

Ltr., Dr. Plank to Cmdr., AFSWC, Attn,: Col, Omohundro, 21 June 1955,
subj,: B-S7D Aircraft, see App.

Prog. Plan L-55, "Equipping RB-57D Aircraft for Sampling," prep. by
Col. Charles B, Stewart, Dep, Cmdr,, AFSWC, 18 July 1955, see App.

Ltr., Col., Mahon to LASL, Attn,: Dr. Plank, 2 Nov, 1955, subj..
Proposal for Air Sampling Version of RB-S?D(C).

Ltr., Harry H. Allen, Dept. Head, LASL, to Dir's Off., Dept, of Sup.
and Property, 18Nov, 1955, subj.. RB-57D Sampling Version, see App.,

Ltr., Dr. Plank to Dr, Graves, 12 Dec, 1955, subj,: Very High
Altitude Sampler, see App.

Ltr,, Dr. Plank to Dr, Graves, 12 Dec. 1995, subj,: Very High
Altitude Sampler, see App.

Memo, for Maj, Gen, Ca.nterbury, prep. by H, H, Elmendorf, Proj., Off,,
Ops. Plans Br., AFSWC, 13 Jan, 1956, subj.: AFSWC Sampling Capability,
see App.

Ltr., Dr. Norris E. Bradbury, Dir,, LASL to Brig. Gen, Canterbury,
23 Dec, 1955, N.8,.,, See App'

Ltr,, Brig. Gen, Canterbury to Dr, Bradbury, 23 Feb. 1956, n.s., see App.

Ltr., Col, John S. Samuel, Cmdr.,, TG 7.4 (P), to Cmdr., AFSWC, Attn,:
DCS/O,-Q_Ql Mahon, 20 Apr. 1956, subj.: Requirement for Sampler
Aircraft, see App,

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.:
(C) Schedule Justification for B-57D Sampler), Lt. Col. Thomas R.
Waddleton, Asst. Ch,, Test Ops, Div,, ARDC, to Dep, CofS, Dev,,
USAF, 1L Aug. 1956, see App.
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1st Ind, (1ltr,., RDTAB, ARDC, to Cmdr., AFSWC, 20 Sep. 1956, subj,:
RB-57D Aircraft for AFSWC), Col, Hunter to Cmdr., L950th TG (N),
27 Sep. 1956, see App.

Ltr., Col, A. W, Carney, DCS/0, AFSWC, to James E, Reeves, Dir,
Test Div,, ALOO, 1l Dec., 1956, subj.: Cloud Sampling Requirements,

Ltr., Col, Carney to Cmdr., ARDC,15 Nov, 1956, subj,: Review of
Action Taken to Obtain RB-57D Sampling Aircraft, see App.

Ltr., Dr. Roger E. Batzel, Asst, Chem, Div, Leader, UCRL, to RAdm,
Byron H, Hanlon, Cmdr,, JTF SEVEN, 18 Dec. 1956, subj,: Sampling
Requirements for Operation HARDTACK, see App.

For further correspondence concerning future cloud sampling requirenments,
see AFSWC Hist, Div, files, Sampling, letters of Drs, Plank and Graves,

Ltr., RAdm, B, H., Hanlon, Cmdr,, JTF-7, to Dr. Gaelen L, Felt, Cmdr.,
™G 7.1, 28 Jan, 1957, n.s. _ _

Ltr., Dr. Graves to Brig. Gen, Cantertury, 30 Jan., 1957, n.s,, ses
App.

DF, Col, Carney to Carrier Div,, Bomb, Br,, Dev, Dir,, 26 Feb, 1957,
subj,: Sampling Equipment, see App, .

Ltr., Col, Hunter, to Cmdr., 49SOth TG (N), 26 Feb, 1957, subj.:
Future Sampling Operations, see App.

TWX, SWOTR-2-8-M, Cmdr., AFSWC, to Cmdr., ARDC, 8 Feb. 1957, .
Trip Rpt., prep. by Col. Hunter, AFSWC, et al,,21 Mar, 1957, subj.:
Possible Modification of Ten Aircraft to a Sampler Configuration
Prior to 1 January 1958, see App.

TWX, SWG-8-5-E, LASL to William Ogle, Test Gp., Mercury, Nev.,

19 Aug. 1957, see App.

Interview with Capt, Cale Herry, Pilot, L4926th Test Sq., (S), 1k
June 1961, cvnducted by MSgt. leland B, Taylor, Hist. Div., AFSWC.
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CHAPTER XIII

THE L926TH TEST S .TADRON (SAMPLING)

Early proposals for a permanent atomic cloud sampling unit came
almost as soon as sampling by manned aircraft proved feasible, Following
the first penetrations of an atomic cloud, Colonel Joseph J. Cody, AFOAT-1,
reported to his organization that manned sampling aircraft could be used
for future nuclear tests and suggested that “. . . a test unit be formed
to do this type of operation.“1 Colonel Fackler returning to his duties
with Air “eather Service, drew up a proposal for such an organization in
mid-1951, and it called for C-82 transport aircraft, helicopters, radio
jeeps, B-29 sampling aircraft, cloud trackers, survey aircraft, and other-
support aircraft to be combined into a permanent outfit, Colonel Fackler
coordinated the plan with favorable response, however, funds and manpower

were limited and the Korean war absorbed Air Force considerations.*

The L926th Test Squadron (Sampling) was brought into being largely
throurh the vision of Tolonel Fackler, On 1 August 1951, he transferred
to ¥irtland, and became an air controller for Opgration BUSTER/JANGLE in
Cctober 1951, During the series, he outlined a plan for a permanent
unit to Jeneral éohn S. Mills, then commanding the Special “Weapons Command,

Following Cperation RUSTER/JANGLE, General Mills considered the
proposed tfst unit further but thourht the plan too elaborate for the
Air Terce at that time. However, he asked for a detailed organizational

plan incorperating the command's cloud sampling responsibilities., Colcnel

“Had Colonel Tackler's planned orranization been established, it would
have performed the duties which were assirmed to the newly established
L950th Test Group (Nuclear), some five years later,
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Fackler started with a basic jet fighter squadron organization, He
retatned the operational personnel and the aircraft portions of the
standard squadron, then added a rad-safe, later called the nuclear
applicétions section,

The Air Force Special Weapons Center approved the plan for a sampling

squadron and, late im 1952, a number of meetings were held to work out a

formal proposal foF the Air Research and Development Command, A special

staff, meeting at the Center, completed a study by 12 December 1952,3
and on 15 December étaffihffig;als determined to include supporting
documents for additional emphasis, They drew up a proposed table of
distritution, a tentative time-phasing, and a study of future aircraft
reqnirements.h Colonel Daniel E, Hqéﬁs, Chief of Staff, forwarded the

proposal to the Air Research and DeQélo;ment Command on 21 January 1953.5

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 Special Weapons Center

assumed that at least two atomic test series would be fired each year;
2ither two continental tests, or a continental test and overseas test,

For Operation BUSTER/JANGLE and TUMBLER/SNAFPER, the sampling pilots had

been active for approximately four months, This indicated that pilots of

*On 1 April 1952, about the time Colonel Fackler was working up his plan

. for General Mills, the Special Weapons Command was abolished and became

the Air Force Special Weapons Center under the Air Research and
Development Command, '
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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 more
than eight months when one of the two series was overseas,

Theré“hero 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, Until
experienced, the pilots usually returned with poor samples, Training new
pilots for each overs;;a test series was necessary since pilots seldom
participated in more than one operation., For continental tests, the L925th
Test Group (Atomic) conducted cur;ent sampling, Pilots served on temporary
basis, were trained, carried out;%hz migsion, then released to their parent
organization, Both methods were wasteful, because the pilot training
program had to be repeated each time.‘

The Center proposed: _

‘e » o @ permanent capability to be developed within the

Special Weapons Center for cloud sampling activities,

This capability should be assigned to the L925th Test

Group (Atomic) along with permanently assigned aircraft,

pilots and supporting personnel and equipment tu permit

the unit to function on a permanent operating b;sis.
The report indicated that placing the unit in the L92Sth would give it
flexibility, because pilots could be exchanged between sampling and other
units within the_group. Another advantage would be the added ability to
support small, one shot tests, Dr. Graves had indicated the Los Alamos
Scientific Laboratory would like to be able to schedule and fire single
nuclear shots in Nevada with approximately one month's preparation, A

permanent sampling unit would retain personnel with technical skills
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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 Center reported that ", . . pilots can participate in four or
five sho£s~p;r operation at a rate approximately two a year for an indefinite
period,” . Such a sampling unit required about nine F-8L-type aircraft
especially modified, the Center believed, with additional aircraft in
"flying storageﬁ:%;—m;et overseas sampling requirements,

Colonel Hooks requested that a sampling test squadron_ be authorized,
having a strength of éﬁiéfficefs and 121 airmen, Most of the personnel
spaces could be supplied f;gg authorizations for Oberation IVI's Task Group
1324, The P-84G aircraft were slready assigned to the Center.7

Although the proposal for a permanent sampling squadron was an Air
Force product, Colonel Karl H, Hoﬁéhton},golonel Fackler, and Dr, Plank put
their heads together to get support frp@ the Atomic Energy Commisbion.e'

On 9 February 1953, Chairman Gordon Dean of the Atomic Energy Commission wrote
Robert LeBaron, head of the Military Liaison Committee, concerning the
proposal, Because of the increased complexity;;i sampling and the impor-
tance of samples in testing, he ", . . strongly recommended that a permanent
cloud sampling unit be established,"® Such a unit would make available at

all timés.experienced cloud sampling personnel to be usad on tests conduc=-
ted on short notice. It would reduce the hazard inhereat in using
inexperienced pilots, save the cost of modifying newkii;;raft for each
operation, and relieve the impact of unscheduled demands for sampler pilots

and aircraft during over-all Air Force planning, It appeared that testing
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was to be continued, he wrote, with at least two test series each year, v
Pretest planning and practice ahd post-test development work would keep
the unit oqcupied on a continuong, full-time basis.9

Air g;rce headquarters approved the sampling unit and, on 27 February
1953, the Air Resegrch and Development Command issued Ceneral Order Number
25, establishing the h§26th Test Squadron (Sampling) and assigning it to
the L925th Test Group;{i%omic).}o The squadron was to be organized on 1
April 1953.11 The order c;lled for 2L officers and 121 airrncn.12

On 1 April 1953, Major-Hebert W. McQuown, Assistant Chief of the
Materiel Division, L925th Test Group (Atomic), took on the added duty of
squadron commander, During Apri{:~Hay,rand June 1953, while the Center
engaged in support of Operation UPSHOT/KNOTHOLE, the growth df the L926th
was slow, Major McQuown worked to secﬁ}; nment for the squadront's staff
and in preparing a training program to be cbnducted following the test,
The major plamned to prganize and man the sq;édrén between June and
September 1953, while the sampler aircraft were uhdergoing wiring modifi-
cations, Then, from October 1953 to about January i@g&, the new squadron
would undcrgb an intensive training program.l3 B

By the middle of May 1953, there were nine officers with Major
McQuown commanding, Captain Claiborne F. Bickham was the Aircraft
Maintenance Officer. In the Operations Branch, Pilot Training Program,
were Captain Malcolm S. Bounds, Captain Quentin C. Ellingson; Captain Saul
Faktorow, Captain Francis B, Meinke, First Lieutenant Lewis W; Bruce,

First Lieutenant Sam D, McGehee, and First Lieutenant John M, Rowan,
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AS Operation UPSHOT/KNOTHOLE came to an end, the L926th took on a
permanent look., Major McQuown returned to his duties with the L925th
Test Group (A£om1&)3 Lieutenant Colonel James A, Watlkdins, chief of Flight
Operations Brancl}w.‘q”f the L925th, became the first permanent commander,
Lieutenant Colonel Watkins was a leading ace of the Pacific theater during
World War 1T, having destroyed 12 Japanese aircraft and flown 135 combat
missions, Major James T. Coéﬁ became operations officer, Major Finis
Mitchell was munitions offiéifmofrthe nuclear applications section, Captain
Claiborne F. Bickham served as aircraft maintenance officer. So that in
the middle of June 1953, the squadron had 17 officers assigned.ls

 The Test Aircraft Unit (TAU)

Beginning with Operation CASTLE, conducted in the Eniwetok Proving
Ground in 1954, and for all subsequent test operations, the L926th Test
Squadron provided organizational framework for thé Test Aircraft Unit.

The unit came into being only in preparation fof angd during a test series
to provide command operational control over all elements in the operations
area, The organizational structure reflected the unique mission of the
Li926th Test Squadron. In addition to executing the norm#l functional
sections of the mission squadron, which at the time of Oératian CASTLE
had two different types of mission aircraft, the L326th maintained a

muclear applications section with a primary function to instrument and
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prepare aircraft for nuclear cloud sampling, This section also removed
the cloud samples from the aircraft and prepared them for shipment to

» appropriate laboratories for analyses, In addition, the Nuclear Applica-
tions Section operated aircraft.decontamination and personal dosimetry
facilities, The squadron operated independently on temporary duty for
extended periods of time, to provide the personnel to fill out the Test
Aircraft Unit, and furnish limited support to the austerely manned elements
participating in nuclear test operations., These extended periods of
temporary duty made it imperative that the squadron operated independently
of any consolidated base function, particularly that of maintenance,

Under the command bf Colon;i A, Ousley during Operation REDWING, the
L926th Test Squadron (Sampling) was fully operational and worked closely
with eight separate operational elements, The Sampling Decontamination
Element conducted nuclear cloud sampling operations with ten F-8LG and six
B-57B aircraft., These aircraft met the sampling requirements of nuclear
clouds which consisted of five samples per detonation ranging in altitﬁdes
up to 55,000 feet., They procured samples through use of exposed filter
papers during flight through the nuclear clouds or in gas bottles filled
under similar conditions, Its members removed bottles or filtef papers
through specifig techniques and stored and shipped these samples to the
Atomic Energy Co;;ission in the States, It also functioned as an adminis-
trative group headquarters for the Test Aircraft Unit,

The Indirect Bomb Damage Assessment Element, a detachment of the 30lst

Bombardment Wing, Strategic Air Command, Parksdale Air Force Base, Louisiana,
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evaluated current operational procedures, techniques, and equipmgnt used
in accomplishing the data phase of indirect bomb damage assessment of
miclear weapons, To accomplish this mission, 3 B-L47 aircraft, 3 combat
crews, and 36 support personnel participated in REDWING, Each aircraft
had cameras to photograph bomb burst and fireball, with instruments to
determine yiélé, and with equipment to determine precise aircraft speed
and range,

The Wright Air Development Center Weapons Effect Element used seven
aircraft in pursuing its mission: a B-L7E, an RB-52B, a B-66B, a B-57B,
an F-101A, and two F-8LF, One of the two F-8LF aircraft was a capabilities”
aircraft; the other was a side loads effect aircraft,

The Early Penetration Element utilized pilots and B-57B aircraft from
the 3LSth Bombardment Group and the L0Sth Bombardment Group, Langley Air
Force Base, Virginia, and from the L6lst Bombardment Group, Blytheville.
Air Force Base, Arkansas, These groups belonged to the Tactical Air
Command, Their mission was the securing of information by early penetration
of nmuclear clouds at high altitudes,

Thé Navy Effects Element used an A3C and a P2V aircraft furnished by
the Naval Air Special Weapons Facility, Kirtland Air Force Base, and
basically concerned itself with the determination of response of aircraft
struciures to thermonuclear explosions,

The Tonospheric Element, a detachment from the Air Force Cambridge
Research Center, consisted of 21 personnel and a specially instrumented

‘JC-97 aircraft. The plane had the only airborne ionospheric recorder in
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existence at that time, The unit was designed to probe and determine
limits, character, and magnitude of ionospheric changes resulting from
nuclear detonations,

The Drop and Canister Element, provided by the L928th Test §quadron
of the L925th Test Group (Atomic), consisted of two B-52 and one B-36
aircraft for drops., The B-52 aircraft, for example, were concerned with
dropping the CHEROKEE device, one B-S2 maintained for use as a back-up
aircraft, The B-36, after dropping the canisters during the CHEROKEE test,
was used to drop the OSAGE weapon,

The eighth group of the Test Aircraft Unit was the AFOAT-1 Element,
manned, trained, and equipped bi the Office of the Assistant for Atomic
Energy, utilizing aircraft of the Sampling and Decontamination Element,

In general, the activities ofvthe L926th were recorded within the
histories of each of the major nuclear tests included in this work, However,
the daily activities of the squadron, its minor accomplishments, persori-
alities, and problems revealed a story which was all too often missing
from Air Force organizations, The story of the L926th was one of cohesion,
cooperation, enthusiasm, and leadership, of pride of accomplishment,
of all members working together with a common goal., Proving that the age-
old princibles g{‘zgadership still work were the records which contained
*no AWOLS,"™ "No Courts Martial," "No Article 15s," or other incidents’
associated with the records of all too many Air Force units, Such con-
tinuity of command responsibility was much more difficult to achieve with

the squadron for the simple reason that immediately any member absorbed
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his limit of radiation, or expended his quota of temporary duty, he
transferred.16

The difficulties of maintaining a sufficient force of sampling pilots,
radiac technicians, aircraft maintenance specialists, and others associated
with sampling were well exemplified during Operation HARDTACK., Staffed with
a force planned to be adequate for 2L shots, to take place within a 90-day
period, the L926th Test Squadron (Sampling) found itself saddled with 3k
shots extending over a mncﬁ longer pericd,

"As a result, all sampling element personnel stand to accrue additional
radiation dosage, The sources of this dosage will be the extra sampling -
missions flown (for the aircrews) and the extra handling of radioactive
aircraft and sample collection equipment (for ground crews), There may also
be a certain amount of radiation from fallout, This can easily amount to 1lr
or more if the first three months of the operation can be used as a guide,"
recorded the Final Report, ", . . There are many personnel in the
sampling element that are rapidly approaching 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 wvhere
the MPE has been exceeded, the cause can be atiributed tb one of several
unforseeh factors, These factors are: many events only one day apart,

a moderate i;;;ease in the particulate sampling requirements, a very large
increase in the gaseous sampling requirements, a shortage of sampling
equipment, especially gaseous sampling, and a shortage of personnel

. to handle the sampling equipment."l7
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The report then provided a detailed discussion of the problems,
what action had been taken to prevent overdosage, a 1list of recommendations
for action to be taken Ey higher echelons, From the large number of
documents, staff studies, and plans concerned with future tesﬁs, all of
which referred to the need for an economy accruing from a permanent
sampling unit, it was evident that attempts to disband the L926th cropped
up fairly regularly, Almost immediately after the unit was fully manned,
such a document appeared tut was never used.18

The squadron was often called "a TDY outfit."™ Early realizing that the
major portion of their operations would be elsewhere than at home base -
(Kirtland), unit leaders evolved a "two-base concept" for the unit, Under
this mode of operation, all periodic inspections and controlled major
maintenance was done at Kirtland, To accomplish those maintenance
requirements, one officer and LO airmen were usually retained there, with,
during Operation FLUMEBOB as an example, 26‘officers and 130 airmen on duty
with the forward element, During PLUMBBOB, the squadron flew a total of
1821 sorties, maintained an "in-commission rate" of 88 per cent and an
"aircraft out of.commission for parts" rate of less than one per cent,
While operating under the two-base concept, the squadron won the Air Force
Special Veapons Center gquarterly flying safety award and was runner up for
the second quart:;_award.19

In addition to their primary duties, squadron personnel had the
additional job of training National Guard pilots and airmen for sampling
operations, Indoctrination and training were also given Royal Canadian

Air Force crews, Strategic Air Command crews, and other Air Force pilots

272 SWEH-2-003L
~al
e

AFWIUNO “ame



AFWL/HO

X111 . -

in sampling techniques, Squadron members gave training in personnel
dosimetry and precautionary measures to individuals of the L93Sth Air
Base Squadron and the Test Aircraft Unit,

Among the special achievements already cited, the squadron received
an accolade for its efficient conduct in support of Project ROVER, ®™Air
samples were successfully collected on Experimental Plan No, 16,% Mr, Paul
R. Guthals of the Los Alamos Scientific Laboratory wrote, "of KIWI-A at the
Nevada Test Site recently, This was largely a result of the close cordial
working relationship which prevailed between the Project Officer and the
scilentific people associated with the program, Another important factor
vhich led to the very satisfactory accomplishment of the mission was the
tcan do! attitude of all the members of the L926th Test Squadron,®™ 20

The test squadron supported the United States Weather Bureau's efforts,
in 1960, to determine the mecﬁanism by.which air is exchanged between the
stratosphere and the troposphere, Using radiocactive debris as the tracer
material, the squadron collected particulate samples at altitudes and areas
specified by the Weather Bureau, "“Without the helpful and enthusiastic
spirit displayed by these organizations and the efficient and worlkmanlike
performance of their missions, the sampling program could not have been
accomplished;®*officials of the Weather Bureau commented at the conclusion
of the mission.21

Early in its history, the squadron was authofized direct communication
with officials of the Los Alamos Scientific Laboratory.22 Throughout this
‘relationship, members of both groups developed feelings of mutual respect

23

and cooperation,” A recent squadron history reported:
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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 Laboratory, We followed a myriad of steps in processing
the information derived from the samples collected by the L926th
Test Squadron (Sampling). 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 D, R, Shields,
was sent TDY to the Los Alamos Scientific Laboratory to
determine the effect of the neubron field on personnel
exposed in sampling Project KIWI A PRIME, Neutron radiation
is a phenomenon which occurs only at the time of the detonation
(sic) of fissionable material and only shortly thereafter,
Consequently, sampling aircraft and crews were not previously
exposed to it, In the KIWI tests; however, detonation (isic)
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 during the last test, In confunction 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, All aircraft
were given a complete radiocactivity check on 19 September
(1960) and all readings were below the minimum radicactive
levels,

Deployment to accomplish its sampling missions for Project MUSIC MAN
became routine with the squadron, and although the first mission to East
Sale, Australia, was accomplished promptly and efficiently, subsequent
deployments showed improvement, Preparation necessary for such a deployment
included: The five B-57B aircraft for the Australian deployment, one of
which was to be_;-gbare, modified for cne UHF, on VHF and the new Single
Side Band HF (communications) equipment, The aircraft were outfitted with
tip fuel tanks and were test flown at least twice, After each flight,
pergonnel adjusted and rechecked all the equipment and the single side

band equipment, Modification of the antenna loading configuration of
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the single side band set was necessary., All were in perfect operating
order for the trip.2h '

Every item possible was preplanned.and supply prepackaged in
aluminum flyaway kits, made lists of the location of all items, and
marked all the kits, Each of the two C-12}; aircraft was loaded with the
kits according to the accessibility requirements enroute, Easy access to
tools and equipment from the kits facilitated enrocute maintenance.2S

On 17 October 1960, the two C-12}; Globemaster aircraft left Kirtland
with some 47,000 pounds of cargo, 33 enlisted and 3 officef personnel,
The following day, five B-S7B alrcraft 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-12} 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 LS minutes.26

The longest overwater 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 S hours and 30 mimtes, It was flown without
having to jettison the wing tip fuel tanks, as was originally planned for,
with considerable saving for Air Force,

A1l thg_gzerwater legs of the deployment flew in coordination with
the Strategic Air Command U-2 aircraft deploying under CROW FLIGHT VI,
thus affording the B-S7 aircraft the search and rescue coverage given the

Strategic Air Command, Two C-54 aircraft were in orbit on all the legs

except from Hickam to Canton Island, where only one rescue aircraft
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deployed, Typical of the coordination required on an operation of this

magnitade and participated in by the variety of aircraft and missions

thereof, was the Travis to Hickam leg of the deployment., The four B-57

aircraft and one SC-5l aircraft were prepositioned at Travis Air Force

Base, on 18 October 1960, The problem was to coordinate the passage of the

U-2 aircraft over an orbit point of the SC-S54 on the Los Angeles to

Honolulu track and allow time fpr the rescue aircraft to move from the

Travis to Honolulu track by the tims the B-57 aircraft passed, This was

accomplished as the SC-Sl departed Travis approximately one-half hour before

the first U-2 left its home station at Laughlin Air Force Base, Texas, The -

four B-S7 aircraft departed Travis in formation one-half hour before the

first U-2 passed over the Long Beach very high frequency omnidirectional

range, The SC-SkL was in orbit on the Los Angeles to Honolulu track when

all three U-2 aircraft passed overhead, then when the last U-2 was 250

miles along the track toward Ocean Station November, the SC-SlL moved up

to the vicinity of the Travis to Honolulu track for passage of the B-57

aircraft, The coordination was perfect, and valuable navigational

assistance was obtained from the rescue aircraft, All the deploying

aircraft then passed over the Ocean Station Vessel November and a second

SC-Sl midway bgyween the vessel and Honolulu, Radio contact between all

the aircraft and the vessel was good, and the B-57 flight was made without

incident,27
From the time of its organization until the L926th Test Squadron

(Sampling) transferred from its membership with the Air Force Special

Weapons Center, it engaged in samp1ing operations for the following
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nuclear, dust, and weather sampling missions:

Date
1953- Apr—July
1953 Sep-Oct
195} Feb-June
1955 Jan-May
1956 Apr-Aug
1957 Apr-Oct
1957 May-Sep
1958 Mar-Oct

1958
1959
1959

195960 Juns
1960 Jan-Mar
1960 Jan-Mar

1960 Apr-June

1960 June-July

1960.A—;;1—' ~June

OEration
UPSHOT/KNOTHOLE

TIGER CAT
CASTLE
TEAPCT
REDWING
PLUMBBOB
CREWCUT

" HARDTACK

HONEST JOHN
PROJECT ROVER

60 ESCO
(Special Fuze Project)

PROJECT JAQUAR
SUNDAY PUNCH T
GOLF EALL
SUNDAY PUNCH
KIWT A PRIME
MUSIC MAN I

Location

Nevada Test Site

Eniwetok

Nevada Test Site
Eniwetok

Nevada Test Site
Central America -

Phase I, Eniwetok
Phase II, Nevada

Nevada Test Site

Kirtland AFB

P_oint Mugu, Calif,
Kirtland AFB
Australia
Kirtland AFB
Nevada Test Site

South America

In July 1956, during the short period when Colonel Fred H, Newman

was commander of the Li925th Test Group (Atomic), he recommended the

L926th for the Air Force Outstanding Unit Award,

AFWL/HO
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history and pointed out that the organization had worked under extremely
adverse conditions which involved mass squadron movements, long periods
of temporary duty, and hazardous working and flying conditions, Between
1 April 1953, when it was organized, and 1 June 1955, the squadron flew
6,238 hours with only two accidents, both nonpilot errors, It had no
ground safety accidents on or off duty, and no absences without leave
orvcourtmartial. These facts; the Colonel indicated, reflected the high

29
morale and discipline existing within the L926th Test Squadron (Sampling),

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, While operating under adverse working
conditions and flying hazardous missions, the squadron collected upper air
gaseous and particulate samples from nuclear and thermoruclear detbnations
the order stated, and had ". . . compiled an enviable record, meeting and
exceeding every requirement.'Bo On 16 November 1956, Lieutenant Ceneral
Thomas S, Power, Commander of Air Research and Development Command,
presented the citation by attaching the streamer, designated the Air Force
Outstaﬁding Unit Award, to the squadron'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‘becaie a primary and continuing
mission of the sampling aircraft and crews to conduct daily surveillance
along the periphery of the Asiatic mainland; a weekly schedule of gaseous
and particulate samples from fouf separat9 latitudinal areas of the earth;
and readiness for immediate deployment of a force capability to any |
accessible region of the globe for intensified maximum collection of Auclear
samples or debris comnected with foreign nuclear detonations.32 Plans for
the world-wide sampling program were drawn up jointly by representatives -
from the Air Force Technical Applications Center, Strategic Air Command,
Air Research and Development Command, Alaskan Air Command, the Pacific
Area Command, Air Materiel Command, Military Air Transport Service, aﬁd
the Air Weather Service, Authority for tﬁe Ad Hoc Committee directed:
Review problem areas and make recommendations to the Air Staff on the best
ways and means to implement an expanded program in response to new and

expanded requirements from Air Force Technical Applications Center.33

Resources available for implementing the expanded program consisted
of eight RB-57B and two B-57C aircraft from the Air Force Special Weapons
Center; six RB-STA aircraft assigned to Pacific Area Command, Air Force;
four B-57 aircraft of the Alaskan Air Command; and eighteen WB-50 aircraft
assigned to the Air Weather Service, Altogether 17k officers, 760 airmen

and 9 civilian specialists were available for accomplishment of the pfogram?
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The daily surveillance mission required coverage from 15 degrees
north latitude (Philippines) to S5 degrees north latitude (tip of the
Aleutians) at the 700-millibar and either the LOO or 500-millibar levels,
Samplers directed two round-robin missions each day from Yokota, Japan,
one northeast and one southwest, outbaund 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
possible nuclear events not otherwise picked up by the early warning system?

The L926th Test Squadron also collected gasedus and particulate samples
from each of the four separate latitudinal areas: north of Eielson Air
Porce Base, Alaska; south of Yokota, Japan; north of Laughlin Air Force
Bagse, Texas; south of Andersen Air Force Base, Cuam; and from East Sale,
Australia, Samples were collected each 1S days at all four locations, On
each alternate 15-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 mon%hs).

Assumptions which guided the enlarged sampliné program included,

(a) A total of 35 foreign nuclear tests would be conducted annually,

(b) Teats would be conducted at a rate of not more than two events
in one seven-day period.,

(¢) Tests would be conducted in series of not less than five events
each series,

(d) The maximum sortie requirement for_egch foreign event was

estimated to be two tropoSpheric flights and three stratospheric flights
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per day for a period of ten days after each event,

Strategic Air Command, although explaining that insufficient time
for final determination had been given, 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 inspection and repair as necessary (IRAN) programs, Ground
handling support equipment was permanently assigned to operating locatioms
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." The
engine overhaul progr#m was enlarged to provide two tuildup engines at
each location and the proposed manning documents were approved and filled;
replacement pefsonnel would not be below the three-level qualified, At
least one temporary operating location other than one of the permanent
operating locations was deployed each year for a period of approximately
30 days. Quality control teams visited each operating site periodically
to insure compliance with approved maintenance procedures,

But before Strategic Air Command could fulfill the requested
obligations,lit required the following: Increased assignment of U-2
aircraft to h080§§_§ﬁrategic Reconnaissance Wing to total of 28; increased
manning by 240 personnel slots, with input of critical career categories
to begin immediately; and an increase in authorization and availability
of four P-2 platforms, four Clarks, and four mobile vehicles,

Strategic Air Command insisted on retaining operational control of
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aircraft fumished for the increased Technical Applications Center
mission.37 Technical Applications Center officials detailed a new "Single
Manager® concept., Under this plan:3

(a) Air Veather Service mission directives were to be amended to
include functional responsibility for weather reconnaissance, air sampling,
and daily surveillance,

(b) Air Weather Service would be responsive to weather reconnaissance
requirements of'appropriate Air Force and defense agencies, |

(¢) Air Weather Service would be responsive to the sampling require-
ments of Technical Applications Center, the Atomic Energy Commission, the
national 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 conflict with basic mission responsibility was
involved,

(e) Air Weather Service would be the single point of contact for the
programming and management of all aerial sampling requirements.

(f) A1l aircraft, manpower apd specialized equipment associated
with the world.wide air sampling and weather reconnaissance functions .
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 functional mission, these
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Strategic Air Command resources were to be responsive to control Air
Weather Service mission requirements for air sampling., The intent of
this arrangement was to preserve the Strategic Air Gommand ownership and
control of the U-2 aircraft tut also providing for the integration and
effective utilization of this indispensable aircraft in the world-wide
sampling functions,

| Reorganization plans proceeded under the "Single Manager" concept
with an alternate reorganization possible should the L926th Test Squadron
(Sampling) be required to remain at Kirtland.39 Other than those missions
directed by the Technical Applications Center, the air sampling force was
to maintain capabilities to serve the Atomic Energy Commission, the Los
Alamos Scientific Laboratory, and other appropriate agencies, By Air Force
directives, that capability had to be retained notwithstanding a moratorium
on testing, or the international ﬁan on miclear testing projected concur-
rently,

Plans estimated that 1,000 flying hours could be made available to the
increased Technical Applications Center mission without hindering other
operations, Alaskan Air Command claimed that requirements consumed only
30 per cent of the capability of the B-57 aircraft requested so it was
Lo

tentatively agreed that command would retain control of those aircraft,

Alternate plans for accomplishment of the increased mission were
submitted, The first proposal for Fiscal Year 1962-1963 had resources

and costs as follows:

(a) Aircraft, flying hours and operating costs:

28YL SWEH-2-003)
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Annual Pol-Maint Direct
Aircraft Flying Hours Cost/Hour Operating Cost
(7,320)
5 c-130 6,325 281.42 1,779.982
(6:131) )

12 wB-50 10,L9k 385.37 L,0Lk.073

Total $ 8,716,267
Hours shown in parenthesis were total hours required to perform stated
mission; however, the concept of four sampling units with identical
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
accordance with the Air Force Technical Applications Center desires,
(b) Modifications of}aircrai‘h:
Areraft  Tybe of Modification Cost

B-S7 Installation of doppler - §261,600
navigation equipment in
6 aircraft (3-Alaska,3-
Guam) ©$3L,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

- @ 000 each .
$75, Total | $281,800
(¢) Manpower required to support this proposal, showing net change

in present manning for the Air Weather Service:
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Officers Airmen Civilians
Required 189 733 10
Net Change +105 +358 -

Mobility was an essential element of this plan, The variables
associated with foreign nuclear events made it possible to anticipate
the geographical site for each detonation, Thus, a built-in capability
to react on minimum notice was, critical to successful reconnaissance of
foreign nuclear activity, No other aircraft in the current Air Force
inventory was more ideally suited to this particular mission than the
C-130., Moreover, as a basic part of the production sampliné'operation,
the C-130 was dually used as a 15,000-fcot sampler plus back-up for
25,000 feet and for limited DUCKBITT/RESCUE purposes,

Specific flying hours for full mobility-rescue capability were not
included in flying hour computations; however, it contemplated that hours
programmed for production sampling were available to support mobility
requirements if production sampling was temporarily suspended due to
foreign event coverage., Time phasing for implementation was to be as
follows:

(a) TLatitudes 30° - 35° N,

(1) SBtart B-57 operations from Yokota AB, Japan in July 1961,

(2) Start U-2 operations from Laughlin AFB, Texas, in July
1961 simultaneously with B-57 flights from Japan,

(3) Phase in C-130 operations at Yokota AB as soon as

aircraft complete modification, estimated to be
September 1961 allowing six months lead time.
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(b) Latitudes 10° - 15° W,

(1) sStart B-57 and U-2 operations from Andersen AFB, Guam
in JUIY 19610

(2) Phase in C-130 operations at Andersen AFB as soon as
aircraft complete modifications, estimated to be
September 1961,

(¢) Latitudes 70° - 75° 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 Eielson AFB as soon as
aircraft completes modification, estimated to be
October 1961,
(d) Latitudes Lo® - L5 s,
(1) Start complete operations from Australia in FY 2/62,
assuming diplomatic arrangements have been completed
by FY 1/62,
(e) Mobility force,

(1) B-57 and WB-50 aircraft will be ready at MocClellan
AFB, California in July 1961,

(2) C<130 will be phased in as soon as aircraft completes
modification, estimated to be October 196, , . . . .

The conclusions reached by the AD Hoc Committee in February 1961 were:

(a) Immediately - Continue WB-50 surveillance operations from
Japan and maintain WB-50 mobility force at McClellan AFB,

(b) July 1961 ~ Start B~S57 operations from Japan and Cuam;
establish B-57 mobility capability at McClellan AFB.

(¢) September 1961 - Start B-57 operations from Alaska and
phase in C-130 operations at Japan and Guam,

(d) October 1961 - Phase in C-130 operations in Alaska and
eatablish C-130 capability at McClellan AFB,

(e) November 1961 - Start B-57 and C-130 operations from
Australia,
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(f) Convert to WB-L7/WC-130 operations as soon as aircraft

can be made available,

Thus was set in motion the sequence o; events which led up to the
operations known as MUSIC MAN and CROW FLIGHT as well as the air sampling
operations which made it possible to detect foreign muclear blasts; to
determine the‘yield of those blasts, the efficiency of the device tested,

and even the mechanical and physical means used to cause the detonation,

KIWI

During the summer and early autumn, 1960, tests of two nuclear
powered reactors under Project ROVER, KIWI A-PRIME and KIWI IIT were
conducted by the Atomic Energy ébmmission-Los Alamos Scientific Laboratory.
Despite mich and repeated delays, when the reactors finally operated, the
B-57 crews of the L926th accomplished sampling missions with no operational
difficulties.hh

For the sampling of KIWI A-PRIME, a trail formation, race-track
pattern sampling technique was used, Following the firing of the first
jet-assisted takeoff, the airborne control aircraft orbiting in the area
adjacent to the reactor test cell informed the four sampler aircraft to

commence the sampling operation as soon as the exhaust cloud reached a

minimum safe altitude, This was determined to be approximately 6,000

feet mean sea level, or 2,000 over the reactor. The jet-assisted takeoff
fired in banks of five at one minute intervals for a period of nine mimutes,

During this time, the expelled hydrogen was ignited by the acetylene flare

as it left the nozzle of the reactor and forced the exhaust and smoke
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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
for 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 "runs” by the sampler aircraft, the pilots r:elayed 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 cpckpit 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 approximately 300 feet
into the air and then fell to the ground around the reactor, There was no
contact of these pieces_wiéh the sampler aircraft,

It was decided on‘§ foilow-up meeting with the KIWI test director
that these fuel elements had an extremely high radiation count, In the
event one of these elements was ingested by a jet engine or adhered to
the airframe, except fuselage cbckpit area, the aircraft would have to be
abandoned by the aircrew within five minutes or suffer unduly high
radiation dosage, Preventive measures were followed to preclude contact
with these or similar expelled parts_.of the r'eac't,or."ls

.During EIWX IIX, sampling procedures were similar, except that pilots

flew at not less than 750 feet above the reactor and 750 feet to one side
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to avoid any possible contact with the solid debris, The Special Weapons
Center approved a spare B-57 for use as a neutron field sampler, at no
charge to the Atomic Energy Commission,

Neutron radiation dosages 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, Further, there
were no standards nor basis of comparison to establish dosage limiﬁations
for the exposed aircrews, "All criteria and standards established by Los
Alamos Scientific Laboratory were met or exceeded," the notation in the

L6

project officer's management report commented,

SUNDAY PUNCH

The L926th Test Squadron (Sampling) conducted sampling surveillance
in support of the Technical Applications Center enlarged mission under the
code name of SUNDAY PUNCH, a part of the larger Project CREWCUT, The .
operation_had six missions, each conducted with three B-57 samplers., Both
the L926th and the LOBOth Strategic Reconnaissance Wing supplied aircraft
and crews, Conducted in close cooperation with the Technical Applications
Center Western Field Office, each of the sampling squadrons accomplished
half of the sampling missions,

Samples were taken at altitudes of 15,000 feet, 25,000 feet, and
40,000 feet and at three levels above 40,000 feet; the LOBOth Strategic
Reconnaissance conducted sampling at the higher levels because it had the

B-S7D aircraft, Samples were made at approximately 35 degrees north
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latitude and 105 degrees west latitude, The test squadron provided one
spare aircraft.h7 |

The two sampling units conducted follow-up of SUNDAY PUNCH during
early summer, 1960 (10 May through 15 June), Samples collected during
those two phases consisted of gaseous samples compressed to 6,000-pounds-
‘per-square-inch pressure, with a minimum acceptable pressure of 5,000-
pounds -per-square-inch pres;saure.h8 SUNDAY PUNCH IIT and IV followed in the

fall of 1960 and spring of 1961.h9

MUSIC MAN

The MUSIC MAN series of éémpling operations were the world-wide phases
of detecting sampling activities, the Strategic Air Command counterparts
of which vere dubbed CROW FLIGHT,”® The mission of the L926th Test Squadron
(Sampling) was essentially the same for all series: _

(1) Organized Flight C, 4926th Test Squadron (sa}npling). This flight
consisted of aircraft and personnel required to perform the mission, Flight
G disestablished on completion of this mission.

(2) Furnished four NB-57B aircraft to perform required sampling
missions, All aircraft were programmed so that they deployed, flew the
necessary missions, and redeployed without requiring a periodic inspection.

(3) Responsible for deploying and redeploying mission aircraft.
Foreign clearance was obtained in accordance with AFR 60-8 and the Foreign
Clearance Guide,

(L) Responsible for organizational maintenance of deployed aircraft,

and such further maintenance as was within their c%pability.
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(S) Responsible for administration of deployed personnel, Each member
participating in the sampling series was cautioned if questioned as to his
destination or where he had been "I am assigned to one of the USAF units
carrying out a special world-wide operation to check on weather and the
composition of the atmosphere to determine the reservoir of radio active
debris and the rate of fallout,”

Deployment was to East Sale Air Base, Australia,
MJSIC MAN IIT was a repetition of previous weather-radioactive debris

sampling missions and was also enacted at East Sale Air Base, Australia,

GOLF BALL

The Air Force placed a high priority requirement on the L9S0th Test
Group (Nuclear) for particulate and gaseous atmospheric sampling in the
North African area for a 15-day period occuring sometime between 1 February
and 1 March 1960, This coincided with French experiments being conducﬁed
in the Sahara, The L926th deployed four JB-57B samplers to Wheelus Air

_ ' 1
Base, Libya, and collected both particulate and gas (compressed) samples.s

Squadron Transferred to Military Air Transport Service

Early in 1961, steps were instituted which within a year transferred
the test squadron from the Air Force Special “Weapons Center to the Military
Air Transport S2rvice, Because of the demand for the service of the squadron
by the Air Weather Service, by the Defense Atomic Support Agency, and the
Atomic Energy Commission, and by Air Force Technical Applications Center
52

plans were formulated to transfer the squadron as early as January 1961,

Négétiations for the transfer continued throughout the early months of 1961
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and officials of both parties set a target date of 1 August 1961 for the
transfer, The transfer and redesignation of the L926th Test Squadron
(Sampling) was affected on 16 August 1961.53 The new designatioﬁ for the
unit was 1211th Test Squadron (Sampling), (MATS). ' o
The final history of the L926th Test Squadron told of this transition:
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
radiocactivity resulting from ground or air detonation of nuclear devicesj
and, (2) to investigate and collect particulate air samples at specified
altitudes and areas, This included investigation of the exchange of air
between the stratosphere and the troposphefe in the Qicinity of the jet '
stream, Because of the moratorium on atomic and nuclear testing most of
the mission assignments were related to United States Weather Bureau pfograms.
Mr Force officials concluded that mission nature was more related to the
duties and responsibilities of the Air Weather Segvice than those of Air
Force Systems Command, Staff members from headquarters; 9th Weather
Reconnaissance Group, McClellan Air Force Base, and Air Weather Service,
Scott Air Force Base, Illinols, made preliminary inspections of the squadron
beginning en.2 August and reorganization of the squadron followed in
accordance with Air Weather Service Manual 66-2 with the orders that the
changes take place on 16 August 1961, On 15 August, Brigadier 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,
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Colonel Harvey P, Hall, Commander, 9th Weather Reconnaissance Group,
arrived during the afternoon of 15 August, The next moming, 16 August,

a briefing was given in the squadron briefing room from 0800 to 0900 hours
for General Péterson, his staff, and Colonel Hall, Squadron

Commander, Major Artmr L. Consta, welcomed the group and presented a
condensed historical review of nuclear testing, He described squadron
mission, major operations, and activities, with outstanding accomplishments
and awards, Captain Douglas G, Ludlam, Jr., executive officer and chief
navigator, gave a synopsis of each major operational accomplishment, An
inspection of squadron facilities, equipment, including B-57 aircraft, was
made following the briefing, Parade and inspection preceded change-of-
command ceremony held on the main hangar floor, Invitation to a celebration
party was extended by the squadron airmen to all guests and participating
personnel, With change-of-command, the 1211th Test Squadron (Sampling)
became a tenant at Kirtland,

In general summary, the report concluded, "Squadron condition was
considered excellent, Morale and esprit de corps were éxceedingiy healthy
and vigorous as the 1211th Test Squadron (Sampling) continued to function
with the same traditional pride which herald accomplishments of jobs well

done "
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Major General Charles M, McCorkle, Commander of
AFSWC; PBripadier General Normal L, Peterson,
Commander, Air Weather Service; Lieutenant Colonel
Joseph K, Byrne, Commander, L950th Test Group
(Nuclear); Captain Billie B, McLeod, Aide-de-Canmp,
at Change of Command ceremonies for the L926th
Test Squadron

Change of Command ceremonies for the L926th
Test Squadron (Sampling).
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CHAPTER XIII

NOTES

Memo. to Col, W. B. Reed, AFOAT-1, prep. by Lt, Col., J., J, Cody, Jr.,
APOAT-1, 12 Feb, 1951, subj,: Preliminary Narrative Report on AFOAT~1l
Participation in Operation RANGER, see App.

Interview with Col, Paul H, Fackler, AFOAT-l, conduoted by Warren E,
Greeng,AFSWC Hist., 2k July, 1957, see App.

DF, Col, E. W, Kesling, Ch,, Test and Eval, Div., DCS/0, to DCS/0,
19 Dec, 1952, subj,: Semi-Monthly Activity Summary, Test and Evaluation
Division, DCS/0, for period ending 12 Dec. 1952, '

Ltr., Lt. Col. J. F, Starkey, Ch., Spec. Proj. Br., DCS/0, to Test and
Eval, Div., DCS/0O, 30 Dec. 1952, subi,: Semi-Monthly Activity Summary
for Period Ending 26 Dec., 1952,

Ltr., Col. D, E, Hooks, CofS, AFSWC, to CG, ARDC, 21 Jan, 1953, subj.:
A Concept of Operation for Radicactive Cloud Sampling in Support of
AEC, see App. -

Study, "A Concept of Operation for Radicactive Cloud Sampling in
Support of AEC," prep., by SWOTP, AFSWC, 31 Dec, 1952, see App.

Ltr., Col, Hooks to CG, ARDC, 21 Jan, 1953, see App.

Interview with Col. Fackler, 2k Jul. 1957; interview with Dr, Harold F,
Plank, J-11 Div, Leader, LASL, 25 Aug, 1957, see App., passinm,

Ltr., Gordon Dean, Ch, AEC, to Hon, Robert LeBaron, Ch,, Mil, Liaison
Comm, to the AEC, 9 Peb, 1953, subj,: Permanent Cloud Sampling Unit,
see App.

ARDC GO Wo. 25, 27 Feb, 1953,
ARDC GO No. 28, 18 Mar, 1953, see App.

1st, Ind,, (1ltr., Col., Hooks to CG, ARDC, 21 Jan, 1953), Col. Ernest R.
Manierre, Asst. Dep. for Ops., ARDC, to CG, AFSWC, 15 Apr. 1953, see App.

Ltr., Maj. Rerbert W, McQuown, Cmdr., L926th Test Sq.(S), to Cmdr.,
L925th ¢ (A), 30 Apr. 1953, subi,: The L926th Test Squadron (Sampling),
see App.

Officers' Roster, AFSWC, 15 May 1953; rpt., "Operation UPSHOT/KNOTHOLE,
Nevada Proving Grounds, March-June 1953, Report to the Test Director,
Aircraft Participation," prep, by Lt. Col, Fackler, see App.
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1s.
16,

17,

18.

19.

20,

1,
22,

23,

2k,
25,
26,

27,
28.

29.

30.

AFWU N

XI1T

Officers' Roster, AFSWC, 15 July 1953,

Comment No, 2 (DF, Ch,, Jt, Fld. Ops. Br., HEADAFSWC, to Cmdr., AFSWC,
29 Nov, 1955, subj.s (C) Close-in Gas Sampling), Capt, Louis B,
Christenson, Adj., to Cmdr,, AFSWC, 12 Dec. 1955, see App,; MSgt, Max
Gerster, The Special Weapons Center and Atomic Testing, AFSWC Hist,
Div,, Jan, 19573 ®Final Report of the Commander, Air Task Group 7.k,
Operation CASTLEMn.d., 1-3, in Hist, Div, files,

Rpt., "Final Report for June 1958, (Operation HARDTACK),® prep. by
TG 7.4 (P), see App.

Staff Study, "Planning for Future Test Programs,* n.s,, 19 May
1953, see App., passim,

Rpt., "Two Base Concept," prep, by MSgt. Leland B, Taylor, AFSWC Hist.
Div,, excerpted from unit histories, L926th Test Sq. (8), 1957-1960,
passim, AFSWC Hist, Div, files,

Ibid,
Ibid.

Ltr,, Dr, Harold F, Plank, J-11, LASL, to Alvin C, Graves, J-DO, LASL,
7 July 195h, subj.: Request for Direct Liaison Between LASL and the
i526th Test Squadron (Sampling), Kirtland AFB, see App.

Unit History, L926th Test Squadron (Sampling), Aug-Dec, 1950, Hist,
Div, files, L926th Test Sq. (S).

Imd,
Tbid,
Ibid,
Inid,

Interview with Capt, Gordon E. Stalcup, Hist., L4926th Test Sq. (s),
conducted by MSgt, Taylor, 18 Oct, 1961, Hist, Div. files, L926th

Test Sq. _(S ) .

Ltr,, Col, F, H. Newman, Cmdr,., 4925th Test Gp. (i), to Cmdr., AFSWC,
12 July 1956, subj.: Recommendation for the Air Force Outstanding Unit
Award, in Hist, Div, files, Sampling.

USAF GO No., 65, 23 Oct, 1956,see App. "The L926th Test Squadron
(Sampling) distinguished itself by outstanding achievement in aerial and
ground support of classified Atomic Energy Commission and AFOAT-1
projects, By collecting upper gaseocus and particulate samples after
detonation of nuclear and thermonuclear devices, the 4$26th Test
Squadron {Sampling) compiled.an enviable record, meeting and exceeding
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31,

32,

33.
3k,

35.

37.
38,
39.
Lo,
h1,
L2,
L3,

X111

every requirement., Working under extremely adverse conditions,
involving mass squadron movements, long periods of temporary duty,and
hazardous flying and working conditions, the L926th 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,”

Personnel of the L926th were authorized to display the appropriate
ribbon on their uniforms, See, History of the Air Force Speclal
Weapons Center, 1 July - 31 December, 1956, pp. 8-11,

Rpt., "USAF AD HOC Committee Determinations Concerning World Wide
Sampling Requirements," prep, by Hq,, AWS, MATS, 3 Feb,.1961, Sec, II,
Hist, Div, files, Sampling,

Ibid.; TWX, AFOOP-SA 65836, Hq., USAF, to Dist,, n.d,

Rpt, "USAF AD HOC Committee Determinations Concerning World Wide
Sampling Requirements," 3 Feb, 1961, Sec, III,

Ibid,., Sec. L, .

Tbid,

Ibid., Sec, ITE, atch, 1 (TWX, DOCORS 0506, SAC to AWS, 25 Jan, 1961),
Ibid,, Sec. IV."

Ibid.,

Ibid., Sec. V.,

Tbid., Sec. IV, Proposal No. 1

Ibid., Conclusions and Recommendations.

Interview with Paul W, Guthals, J-11, LASL, conducted by MSgt, Taylor,

© AFSWC Hist. Div., 12 Sep. 1961,

bh.

Ls.
L6,

Final Rpt; ;- ®Project KIWI-A, 1959," prep. by L950th TG (N), n.d., 5-7,
12; Final Rpt., "Project KIWI A PRIME: KIWI A THREE, 1960," prep, by
L9S0th TG (N), n.d., 7-9, 1h-15, AFSWC Hist. Div, files.

Interview with Mr, Guthals, 12 Sep. 1961,

Mgt. Rpt., 921-D-0000-02141, MR-3, "KIWI A PRIME," 12 July 1960,
see App,
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L7.
L8,
L9.

50.

52.

53.

54,

AFWUIHO

X111

Opn, Order L4-59, pub, by L950th TG (N), 2L Sep. 1959, see App,
Opn, Order L4-60, pub, by L950th TG (N), 6 May 1960, see App.

Opn, Plan 7-60, "SUNDAY PUNCH III,* prep., by L950th TG (N), 12 Oct,
1960; Opn, Plan 10-61, "SUNDAY PUNCH IV," prep., by L950th TG (K),

3 Apr, 19613 interview with Capt. Gordon E. Stalcup, L926th T8 (B8),
conducted by MSgt. Taylor, 12 Oct, 1961, AFSWC Hist, Div, files

Opn, Plan 6-60, "MUSIC MAN,® prep, by L950th TG (N), 22 Aug. 1960, 3;
Opn, Plan L-61, "MUSIC MAN III," prep, by L950th TG (N), 6 Mar, 1961,
AFSWC Hist, Div, files,

Opn, Order 1-60, pub, by L950th TG (N), 7 Jan, 1960, AFSWC Hist, Div,
filesy Albuquerque Journal, 8 and 15 Feb, 1560, '

Ltr,, Lt, Col, Joseph K. Byrne, Cmdr,, L950th TG (N), to SWG, SWGD, and
SWO, AFSWC, 13 Jan, 1961, subj,: Trip Report to Scott AFB, see App.

Memo, for Record, prep. by Lt. Col. James D, Davis, Dir, of Ops,,
L9soth TG (R), to SWS, 13 Jan, 1961, subj,: TWX MAXPD 1132G, MATS,
Scott AFB, to AFSC, 27 July 19613 TwX, SCPMO 28 7-L02, AFSC to AFSWC,
28 July 19613 TWX SCPMO-3-17-59, AFSC to AFSWC, 31 July 1961; and
AFSC SO G-120, 7 Aug, 1961, see App.

Unit History, L926th Test Sq. (8), Aug. 1961, passim,, AFSWC Hist,
Div, files, L926th TS (S). ’ ’ g
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APPENDIX I: A LIST OF AIR FORCE SAMPLING PERSONNEL

Albright, Townsend L., Pilot

Alder, John L,, Operations

Aragon, Christian D, S,, Mun, Officer
Armbruster, F, S,, Pilot

Balin, Harold E., Operations

Ball, F. W,, Co-Pilot

Ballinger, R, W., Rad, Officer
&mett, wo Po’ Pilot

Berger, Warren G., Operations
Berlin, Eli, Engineer

Beville, Ulmont U,, Jr., Operations
Bickham, Claiborne F., A/C Maint,
Blanchard, L, C,, Pilot

Booth, Robert J., A/C Maint,

Bounds, Maleolm S,, Sr., Cmdr.,L926th
Braddock, J. E., Pilot

Brandt, John J,, Pilot

Bremer, P, F,, Pilot

Brooks, U, D,, Pilot

Bruce, Lewis W,, Operations

Bush, Fitzhugh G., Jr., Rad, Officer

Caldwell, James H,, Operations
Callen, C, L., Engineer

Carey, Howard, Pilot

Castle, Henry G., Pilot
Cavanaugh, C, J., Pilot

Chestensen, Louis B,, Mun, Officer
Christman, E, C,, Pilot

Clarke, Raymond L., Nuclear Officer
Clausen, William J., Supply

Cody, Joseph J,, Jr., AFSWC
Colthorp, E, D., Pilot

Comner, William R,, Pilot

Consta, Arthur L., Pilot,Cmdr,,4926th
Corn, James T,, Operations

Correll, H, M,, Co-Pilot

Cotter, John A,, Pilot

Crabtree, Booth A3 Rad. Observer
“ross, John C,, Administrative
Zuster, R, C,, Pilot

Davis, Thomas W,, Piloct

Elam, Lewis A,, II, Navigator
Ellingson, Quentin C,, Operations
Emery, L. R,, L, Scanner
Engbrecht, L, P,, Rad, Officer
Ervin, Leon S,, Operations

300

sowl IM0

Fackler, Paul H., AFSWC
Faktorow, Saul, Operations
Fernandez, .Manuel L., .Navigator
Ferrell, Furman C,, Pilot
Fettinger, George E., Operations

Gallagher, B, T., Rad, Officer
Gavin, E, M,, Pilot

Gibson, Boyd E., Operations
Glantzburg, F. E,, Pilot
Gleason, G, W, Pilot

Goodnight, James L., Pilot
(rayson, I, L., Pilot

Greaver, Earl R., Administrative
Guiling, John M,, Pilot

Hall, Richard E., Pilot

Hall, W. W. Pilot ;

Hagan, Robert S., Pilot

Hardin, R. C., Pilot - .
Harding, Leslie S,, Operations
Hardison, J, D,, Pilot = '
Harper, Douglas A,, Navigator
Harrison, Langdon D,, Operations
Hart, Wallace L,, Pilot

Harvey, B, E., Engineer
Henderson, Walter L., Nuclear Off,
Hennessey, Richard G., Pilot
Herry, Cale C., Pilot

Higgans, Richard W,, Pilot

Hill, Donald D., Navigator
Hockett, Ray L., Jr., Operations
Holmes, James T,, Operations
Hoover, Robert M,, Operations
Hoskins, Ben B,, Navigator
Houghton, K, H., AFSWC

turd, E. G., Pilot

Ivins, Joseph W,, Pilot

Jackman, Thomas W,, Pilot
Jacobie, Craig G., Operations
James, R, S., Jr,, Pilot
Jensen, H. T., Rad, Officer
Jenson, J, T., Pilot

Jobe, Richard L,, Navigator
Johnson, A, H.,, Rad, Officer
Johnson, Ralrh W,, Pilot
Justman, Amo R., Ground Radar

swm{-z-oo3h

a3°

FLYN 7%



Kearnes, Archibald G,, Mathematician
Kelley, Robert L., Operations
Kilborn, William J,, Navigatar
Kimball, Merl D,, Jr., Operations
Kleinhelter, R, W,, Pilot

Koller, Frank J., Jr., Pilot
Koski, E, M,, Pilot

Krapcha, Edward L,, Communications
Kregloh, E, R,, Pilot

Kroll, F. C.,, Pilot

Krueger, R, D., Rad, Officer
Krull, Wilfred L., Pilot

Kuhn, Peter R,, Operations

Lafollette, James E,, Operations
Landry, Barmey M,, Operations
Larson, Walfred J., Operations
Lasher, Arnold E,, Pilot

Lewis, George E,, Mun, Of ficer
Lewis, Robert L., Supply
Lisella, John F., Pilot

Logsdon, Paul G,, Jr,, Operations
Lopez, J. C., R, Scanner

Ludlam, Douglas G., Navigator

Maiden, Robert A,, Pilot

Markham, W,, Pilot

Martin, R. H., Pilot

MoCann, John W,, Operations
McCluggage, R. D., Co-Pilot
McCrury, Jack H,, Pilot

McCullar, Dalton W,, Jr,, Operations
McDonell, Miles C.,, Operations
McGehee, Sam D,, Operations
McKeever, Francis B. Jr., 4/C Maint,
McQuown, Herbert W., Cmdr., L926th
Meinke, Francis B., Operations
Meroney, Virgil K., Pilot

Mitchell, Bobby D., Pilot

Hltchell Finis A,, Mun, Offlcer
Moore, Herman S., Pilot

Moyer, Larry E., Pilot

Newlen, C. S,, L,.Scanner
Nichols, James M., Nuclear Officer
Noll, J. R., Pilot
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O'Brya.n, R, R., Engineer
Ousley, Carl A., Cmdr., L926th

Palmer, Paul W.,. Pilot

Papworth, Bryant R., 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, A., Rad, Officer

Plutt, Philip E., Pilot

Polhemus, Hans E, Jr,, Pilot

Porter, John M,, Pilot

Price, Joseph L, Jr., Pilot,
Cmdr., E926th

Putnam, Joseph W,, Pilot

Racine, R., Pilot

Raines, G, A., Pilot
Rasnic, Charles R., Pilot
Regnier, Robert R,, Pilot
Riker, George M., Navigator
Riley, Frank J.,, Operatims
Robinson, Carl M., Operations
Robinson, J. P., Pilot °
Rogers, J., Engineer

Rose, Wilbur S., Pilot
Rowan, John M., Operations
Roy, A. J., Pilot

Sams, William N,, Communications
Schmidt, Norman, Operations
Schreiber, Ralph E,, Operations
Scolavino, A., R. Scanner
Scott, John E,, Rad. Officer
Seminare, Louie R.,, Pilot
Shields, Don R., Pilot
Simanonok, J. E., Pilot
Simpson, John F., Operations
Smith, A. E,, Rad, Officer
Smith, Edward D., Operations
Smith, L, W,, L, Scanner
Smith, M. R., Pilot

Spangler, William B,, Pilot
Sprague, Glenn H., Pilot



Stacy, Kenneth Jr,, Operations
Stalcup, Gordon B,, Navigatar
Stange, Laverne B,, Pilot

Stanley, Neil D,, 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, Joe F,, Weapons Controller
Swink, Marvin N,, Rad, Obtserver -

Taylor, Raymond E,, Rad. Officer
Tillotson, James H,, Pilot
Trapp, David L., Nuclear Officer

Utterback, Robert W., Pilot

Villanueva, R. B,, R, Scamner
Von Melker, R, A,, Rad, Officer -

Vaits, Kenneth D,, Pilot

Wakeman, John R., Pilot

Watkins, James A,, Cmdr,, L926th

Weaver, Rubtens S,, Pilot

Whited, W, C,, Pilot S
Williams, G. V., Pilot ‘
Wilson, Glenn R., Operations

Wilson, J. B., Rad, Officer

Wisniewski,. Adam J., Operations

Wood, William E., Electronic Supt,

Woodring, D. V., Pilot

Wright, Willfam H,, Operations

Wright, W, N., Pilot

Wynns, Kelsey 0., Pilot
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APPENDIX IXY: LIST OF SAMPLES TAKEN FOR EACH SHOT

UPSHOT /KNOTHOLE

Shot

F-8L4

LASL

B-29

—

ANNIE
NANCY
RUTH
DIXIE
RAY
BADGER

Shot

ERAVO
ROMEO
KOON
UNION
YANKEE
NECTAR

Shot

WASP
MOTH
TESLA
TURK
HORNET
ZEE
APPLE I

WASP PRIME

HA

POST
MET
APPLE II
ZUCCHINI

@OV POV

~N=_odEsnmownm
—

HoMEND

LASL

B-36

UCLRL -

CASTLE

B-29

o
qqqmsnl&

=
NN

LASL

F-8l- B-§6

-3 O

nknown

TEAPCT

HHEP MMM

B-57

Shot

STMON
ENCORE
HARRY
GRABLE
CLIMAX

UCLRL

UCLRL

TThe list includes those samples handled by Los Alamos Scientific Laboratory
and the University of California Lawrence Radiation Laboratory. One aircraft
retrieved one sample, In every case, however, samples taken will not
necessarily correspond to the total number of aircraft participating in
sampling operationg., No records appear to have been kept for pre-1953 shots,

303

33’

AFWLINO



F-8L4
WIGWAM, Operation N
REDWING
LASL UCIAL

Shot F-8L B-57

LACROSSE N
CHEROKEE 4
ERIE L
ZUNI 5
YUMA 6
SEMINOLE 4
FLATHEAD 2
BLACKFOOT 6

6

2

N

Sl gl AV

KI CKAPOO
OSAGE
DAKOTA
NAVAJO
INCA
MOHAWK
APACHE
TEWA
HURON 2 L

W HNN

A ONON

PLUMBBOB

LASL UCLRL

Shot T-33 B-57 F-8L

BOLTZMAN 2 L

FRANKLIN 5

LASSEN : L
WILSON 11
PRISCILLA 2 2 2

HOOD 6
JOHN .

KEPLER N
DIABLO T -- 9
STOKES 2 _

OWENS

SHASTA

DOPPLER 2
FRANKLIN PRIME L 1
SMOKEY

GALILEO 2
COULOMB B _ i
WHEELER , S 6

n =

=
-~ o

10

e o wE
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A PLACE g

FIZEAU ~ 2 N
NENTON 3
WHITNEY 6
CHARLESTON 6
MORGAN 6
HARDTACK I
1ASL UCLRL LASL UCLRL
Shot B-57 Shot B-57
CACTUS 5 ASPEN 6
. BUTTERNUT 6 LINDEN 4
FIR 6 ELDER 5
KOA . 6 REDWOOD [
WAHOO 2 HICKORY L
HOLLY L OAK 6
YELLOWWOOD 6 SEQUOIA L
NUTMEG 6 CEDAR 6
MACGNOLIA N DOGWOOD 6
TOBACCO IR PISONTA L
SYCAMORE - 6 POPLAR 1
ROSE L OLIVE 6
UMBRELLA 2 PINE 7
MAPIR 6 QU INCE 1 \
WAILNUT 6 FIG 2
. HARDTACK IT
OTERO 1 RIO ARRIBA 3
BERNALYILO 1 SOCORRO L
EDDY 5 WRANGELL 2
LUNA 1 OBERON 1
VALENCIA 1 RUSHMORE 2
MORA 4 CATRON 2 .
HIDALGO 3 DE BACA 3
COLFAX 1 SANFORD 3
QUAY L HAVEZ 1
IEA 4 SANTA FE -3
HAMILTO L HUMBOLT 1
DCNA ANA 3-- BLANCA 1
KIWI A L
KIWI A PRIME L
KIWI A THREE 3
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AFNLUKHO

Acft,

Act,

ADC
Adj,
Adm,
Admin

AEC

AF
AFAC
AFB
AFCRC

AFTAC

AFFTC

APMDC

ATMTC

AFOAT

AFR

AFSWP

GLOSSARY OF ABEREVIATIONS

- -

306

Army Air Force
Aircraft

Acting

Air Division

Air Defense Command
Adjutant

Admiral

Administration

Atomic Energy Commission

Arnold Engineering Development Center

Air Force

Air Force Armament Center

Air Force Base

Air Force Cambridge Research Center

Air Force Technical
Applications Center

Air Force Flight Test Center

Air Force Missile Development
Center

Air Force Missile Test Center

Office of the Assistant for
Atomic Energy

Air Force Regulation
Air Force Special Weapons Center

Armed Forces Special Weapons
Project ‘

SWEH -2-003L
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AG

ALOO

APGC

App,

Asst,
ATC
Attn,
Auth,
Awn,

AW

Brig.

Bulder

Civ.,

Cmd,

AFWLIKO

-B-

Adjutant General.

Albuquerque Operations Office
Air Materiel Command

Air Proving Ground Command
Appendix

Air Research and Development
Cormmuand

Assistant

Air Training Command
Attention
Authorized

Aviation

Atomic Warfare

Ballistic Missile Division

Brigadier

Bureau of Aeronautics

Captain
Commanding General
Chairman

Commander in Chief,
Strategic Air Command

Civilian

Command
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CNO
Co.

co

CofS
Col,
Conm,
Commun,
Cong.
Corp.

CTF

DCG
D/Compt,
DCS

Dcs/c
pos/p
DCsS/M
pcs/o T --
DCS /P

DCS/R&D

308

Chief of Naval Operations
Company

Commanding Officer

Chief of Staff

Colonel

Committee

Communication (s)
Congress(ional)
Corporation

Commander, Task Force

Chemical Warfare

De

Deputy Commanding General
Deputy for Comptroller
BDeputy Chief of Staff

Deputy Chief of Staff,
Comptroller

Deputy Chief of Staff,
Development

Deputy Chief of Staff,
Materiel

Deputy Chief of Staff,
Operations

Deputy Chief of Staff,
Personnel

Deputy Chief of Staff,
Research and Development

SWEH -2-003L
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DD Development Directorate

D/Dev, Deputy for Development
Dep. Deputy
Dev, Development
DF Disposition Form
Dir. Director (ate)
Div, Division
IMA Division of Military
Application
Doc, Document
DOD - Department of Defense
D/Ops, Deputy for Operations
DWET Directorate of Weapons
Effects Tests
~Ew-
Ed, Editor
Eng. Engineering
- Engr, Engineer
Eqp. ' , Equipment
. .
FC/AFSWP Field Command, Armed Forces
- Special Weapons Project
FEAF Far Eastern Air Force
Ftr, Fighter
FY Fiscal Year
309 SWEH-2-003k
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AFWIYHO

Gen,

GM

Govt,

Gp.

Hist,

Hq,

IBDA

IFF

IG

Inel.

Ind,

Info.

Intel,

ISAFB

G-

~Ha

I P

310

General

Guided Missile (s)
General Order
Government

Group

History, Historiecal,
Historian

Headquarters

Indicated Air Speed

Indirect Bomb Damage
Assessment

¥dentification, Friend
or Foe

Inspector General
Incorporated
Inclosure
Indorsement
Information
Intelligence
Initial Point

Indian Springs Air
Force BRase
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AFWU/ RO

JC3
Jt.
JTF (-7)

K=

Kt.
I, g
Lab,

LABS

Lib,
Ltr.
M-

Maint,

Manp,

Mat,

Med,

Mer,

Mgt,

Mil,

311

Joint Chiefs of Staff
Joint

Joint Task Force (SEVEN)

Kirtland Air Force Rase

Kiloton

Laboratary
Low Altitude Bombing System

Los Alamos Scientific
Laboratory

Library
Letter

Maintenance
Manpower
Materiel
Medical
Manager
Management

Military

Massachusetts Institute
of Technology

Mark
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AFWYNO

mm,
Mo.
Mod,
mph
MSgt
Mt,

NACA

- NASWF

n.d.

off,
oI
op.(s) -

Org.

p. (pp)

Para,
Pers,

Photo,

312

-N-

P -

Military.Liaison Committee
Millimeter

Month(ly)

Modification, Model

Miles per hour

Master Sergeant

Megaton

National Advisory Comittee
for Aeronautics

Naval Air Special Weapons
Facility

No date

Naval Radlological Defense
Laboratory

No signature

No subject

Officer
Office of Information
Operation(s)

Organization

Page(s)
Paragraph

Personnel

Photograph(ic)
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Prep. Prepared

Proj. Project
Prov. Provisional
Pub, Publication(s)
Q-
Q™ Quartermaster
Quart., Quarterly
-R-
RD Restricted Data
R&D " Research and Development
RDB , Research and Development
Board
Ref, Reference
Reg. Regulation
rpm Revolutions per minute
Rpt. Repart
Rsch, ‘ Regsearch
S
sAcC " Strategic Air Command
Sched, : Schedule
sec. Section
Secy..‘ B Secretary
Sgte Sergeant
S0 Special Order
sop Standard Operating Procedure
Sq. : Squadron
313 SWEH-2-003L
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Stat,
Subj,
Summ,
Sup,
Supp,.
Suppl.
3wWC

SWED

SWOTO

3ys.

TAC

TDY

Tech.

Test Gp. (A)
G

TN

UCRL

31

- Statistic(al)

Subject

Summary

Supply

Support

Supplement

Special Weapons Command

Special Weapons Development
Board

Special Weapons Operations,
Technical Operations

System

Tactical Air Command
Temporary Duty
Technical

Test Group (Atomic)
Task Group
Thermonuclear
Training

Technical Order.

Teletypewriter Exchaﬁge
Message

University of California
Lawrence Radiation
Laboratories
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UHP Ultra High Frequency

USAF United States Air Force
USAFE United States Air Force in
Eurcpe
USAFIT United States Air Force
Institute of Technology
USMC United States Marine Corps
USNOTS ; United States Naval Ordnance
Test Station
Ve
VHF o : Very High Frequency .
Vol,(s) B Volume(s)
. e
WADC Wright Air Development Center
Wkly., Weekly
WPAFB ¥right-Patterson Air
Force Base
Wpn. Weapon
WI World War I
W IX World war IX
Z-
yas . Zone of Interior
315 SWEH -2 -003L
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'QEL"»‘EX‘D‘
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GLCSSARY OF TERMS

LCELETED

DELETED

—_

adiabatic cooling 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 change of
height.

airburst Strictly defined, the explosion of an atomic
‘ weapon in the air, above land or water, at
a height greater than the maximum radius
of the firetall,

alpha particle Essentially the nucleus of the helium atom
and consisting of two protons and two
neutrons, Alpha emitting dusts, as
associated with muclear detonations, constitute
a potential health hazard if inhaled or
ingested,

ancillary equipment That equipment designated for special
operational or functional support of any part
of a weapon.

arming system That portion of a weapon which originates
the signals required to arm, safe, or resafe
the firing system and the fuzing system, and
to actuate the nuclear safing system,

ballistic shape 1. An inert dummy weapon having the same
external configuration and identical
ballistic characteristics as the weapon with
which it is associated,

2. The aerodynamic contour of a weapon,

baro A pressure sensitive device used in some
» atomic bombs to actuate circuits, The term

is a contraction of "barometric switch,"

sometimes referred to as "baro switch,"
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"beeper® pilot

beta particle

boosted weapon

boosting

calorimeter

Class A weapons
(or Class B, C,
or D)

clean weapon

cloud tracking

AFWLIHL

Pilot operator of the radio equipment used
to control drone aircraft, On testing
missions, beeper pilot was aboard the
"mother" planes, (or control aircraft),

A form of radiocactivity in which beta-
particles are emitted from the radiocactive

body .

A weapon to which some gaseous substance
has been added such as deuterium, tritium,
or lithium hydride to produce significant
increase in fissioning and consequent
increase in yield,

If a large supply of neutrons is suddenly
injected into a system undergoing fission,
while neutron multiplication is still
occuring (before appreciable expansion has
taken place), the total number of fissions
and thus the efficiency and energy yield
will be greatly increased, The first test
of boosting was made in the ITEM Shot during
Operation GREENHOUSE, 1951,

Apparatus for measuring quantities of heat,

A term commonly applied to one of the four
general classes of thermonuclear weapons,
specified by the Joint Chiefs of Staff,
for development.

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
low by comparisan with other possible design
variations of the same mark numbered weapon,
A weapon may also be "clean" by comparison
with different mark numbered weapons of the
Same pgeneral 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,
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difty weapon

dose (dosage)

drag

drone aircraft

drop sequence

efficiency

AFWLSHO

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,

A weapon may also be "dirty" by comparison
with different mark numbered weapons of the
same general yield,

Ionizing radiation delivered to a specific
area or volume or to the whole body, Units
for dose specification are roentgens for X
or gamma rays, rcentgens equivalent man
(rems) for alpha, beta and neutron bombard-
ment of human tissue, In radiology the dose
may be specified in air, on skin or at some
depth beneath the surface; no statement of
dose is complete without 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,

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 speed of vehicles,
missiles, and so forth,

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,

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,  In the
case of a fission weapon this is equal to
the ratio of the number of mclei which
actually undergo fission to the total number
of fissionable nuclei present,

321 SWEH-2 -003L

240

oy &



fallout

film badge

fireball

firing system

fission

AR 0

The precipitation to the earth of radio-
active particles from the smoke and vapor
produced by burst of an atomic weapon when
the violence of the disturbance has subsided,
After the detonation of a weapon, metallic
oxide particles in the atomic cloud collide
with particles of dirt (or with droplets of
water as well as material from the bottom.)
up in the rising column.,. These particles

or droplets become contaminated with radio-

. activity amd they gradually fall back to

earth, sometimes after having been carried
considerable distances downwind,

Radiocactivity sensitive device worn to
indicate amount of radiation received.

The luminous sphere of hot gases which form
a few millionths of a second after detona-
tion of an atomic weapon and immediately
starts expanding and cooling, - In a nominal
atomic bomb explosion, the ball of fire
reaches a maximum radius of about LSO feet,

1, For an implosion weapon, that portion
of the weapon which, upon signal from the
arming system, transforms and stores electrical
energy, and, upon signal from the fuzing
system, discharges this stored electrical
energy to detonate the implosion system,
This firing system will normally consist of
the firing set, firing switch, load coils,
load plates, detonator cables, other
connecting cables, and structure,

2. For gun-assembly weapons, that portion
of the weapon which receives a signal to
ignite a pyrotechnic powder train, which in
turn ignites the propellant,

Although fission of heavy nuclei can be
brought about in a number of ways, 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, so
that a chain reaction with the continuous
release of energy is possible, Three of the
isotopes which can be used in a fission chain
process are Uranium-233, Uranium-235, and
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( fisson (cont'd)

)

fractionation

fusien

fuzing system

G or G-force

garma ray

guided missile

AFWUHe

Plutonium-239, * Although these substances
are radioactive, they have relatively
long half-lives, so that they may be
regarded as moderately stable, 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 radiocactive debris into various chemicals,
Such breakdown increases difficulties of
identification through radio-chemical analysis,

A muclear reaction in which light nuclei
combine to form a nucleus of a higher mass
number, This process can be said to represent
the opposite to nuclear fission, The fusion
of muclel 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 bonmb,

That portion of a weapon which originates
the signal which triggers the firing system,
The fuzing system normally consists of such
components as radars, baro switches, timers,
impact crystals, antennas, baro sensing
elements, and the like, :

Force exerted upon an object by gravity or
by reaction to acceleration or deceleration,
as in a change 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, The rays possess great
penetration capabilities and, as associated
with nuclear detonations, constitute a
potential health hazard,

A trajectile that is directed to its target
vhile in flight or motion, either by a
preset or self-reacting device within the
trajectile or by radio command outside

the missile,

323 SWEH -2 =003

i

D e



gun-type weapon

gust loading

handling equipment
implosion-type weapons

in-flight control and
monitor equipment

in-flight insertion
ionization

Joint Task Force (JTF)

Joint Task Group (JTG)

APWLIHO

These weapons consist essentially of a
propellant charge which 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, transport,
or hoist special weapons components, major
assemblies, 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 shock,
to. produce an atomic explosion,

Electrical equipment which provides the
means of performing certain weapon or
missile functions in flight, and monitors
an atomic weapon 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 negative charge,

A combined force of personnel of the Army,
Navy, Air Force, and the Atomic Energy
Commission, charged with conducting atomic
tests. The commander is an officer of
general or flag rank designated by the
service acting as executive agency of the
Joint Chiefs of Staff,

A subsection of the Joint Task Force,
Examples are: JTG-1 (Scientific), JTG-2
(Army), JTG~3 (Navy), and JTG-4 (Air Force).
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Xiloton The accepted ener:y equivalent for 1,000
tons of TNT(trinitrotoluene), 4 nominal
atomic bomb, similar to those dropped over
Hiroshima and Nagasald, has a TNT eguivalent
of 20 kilotons, or 20,000 tons,

DELETED

0?»‘}{‘@

Manhattan Project The sum total of all activity which resulted
in successful development of the Atomic Bomb,

mark-nod-alt . An abbreviation for mark-modificatione
alteration, the basic system of the Atomic
Znergy Commission for nomenclature of major
assemblies of atomic weapons, which indicates
the over-all design of a major assembly and
changes thereto,

marriage program The develomment effort conducted for the
purpose of fitting atomic warheads to guided
missiles or special weapons to aircraft,

megaton The accepted energy equivalent for 1,000,000
, tons of TNT,

Moratorium A temporary ban on nuclear testing which
resulted from international negotiations and
which began in the United States on 31 Oct. 1958,

nuclear-cloud The cloud phenomena which results from a
a specific nuclear detonation as differentia-
ted from atomspheric clouds, Radiocactive
material which may or may not have resulted
from one specific muclear detonation. Early
miclear cloud sampling was concerned with the
visually recognizable cloud caused by a
specific detonation; later world-wide
sampling was conducted in specific atmospheric
regions without regard to any specific cloud
formations,
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nuclear efficiency

miclear safing system

. overpressure

plasma physics

predetonation

preinitiation

Rad-Safe Program
(Radiological Safety)

radiac

roentgen

AFWLYHO

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,

The portion of an atomic weapon that contains
integrally all the apparatus which, on receipt
of proper signals from the arming system,

or by manual operation, functions so as to
place the nuclear system in an armed or
"gafed" condition,

The transient pressure, usually expressed in
pounds-per-square-inch, exceeding atmospheric
pressure, manifested in the blast wave from
the explosion, The exact distribution is a
function of time and of the weapon yield and
the medium in which the weapon is detonated,

The science of dealing with the study of
fully ionized gases, -

1, The premature explosion of the high
explosive charge in an atomic weapon of the
implosion-type, or of the propellant in an
atomic weapon of the gun-type, before the
weapon has reached the predesignated point
of burst in its trajectory.

2. The premature commencement of fission of
the active material in an atomic weapon
before the designed criticality is achieved.,

The premature commencement of fission of the
active material in an atomic weapon before
the designed criticality is achieved,

The prescribed (by AEC) system of insuring
safe control of radioactivity received by
personnel; included handling, decontamination,
pilot and crew exposure,

Radiocactive., Vhen used in connection with
"instruments"™ or "detectog“ indicates device
to measure and/or record radiation exposure,

The quantity of X or gamma radiation such

that the associated corpuscular emission per
0.001293 grams of air produces, in air, ions
carrying one electrostatic unit of electricity
of either sign,
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salted miclear weapon

sample cave

sanple collection

sampling mission

gampling pig

DELETED

shielding

AFWA/ KO

A nuclear weapon which is designed such that
a significant portion of the radicactivity

of the particulate debris produced by its
detonation results from the neutron activation
of selected isotopes, deliberately introcuced
into the weapon for this purpose,

Shielded v-shaped apparatus for rolling
hot filter paper before inserting rolled
papers into carrying cases (pigs).

Various methods of atomic cloud sample
collection have been tried at one time or
another; the most satisfactory results have
been obtained either by the use of drone
aircraft guided through the atomic cloud or
by means of manned aircraft, The samples
collected are 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,

The combination of specific tasks required
to obtain and prepare for shipment the exact
types of samples required by various Federal
agencies,

A thick-walled container, usually of lead, used
to ship or store radicactive mterials, The
container protects the person handling the
active material from radiation,

Y
&

1. Material of suitable thickness and
physical characteristics used to protect
personnel from radiation during the
manufacture, handling, and transportation
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shielding (cont'd) of fissionable and ‘radicrctive materials,
2. Obstructions which tend to protect
personnel or materials from the effects of
an atomic explosion,

shock wave The continuously propagated pressure pulse
formed by the blast from an explosion -~
in air by the air blast, underwater by the
water blast, and underground 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 shock wave: the
positive and negative, During the positive
phase the pressure rises abruptly to a pressure
usually considerably higher than normal
atmospheric pressure, and then declines rapidly.
The duration of the positive phase is usually
about half that of the subsequent negative
phase, During the negative phase, the ambient
pressure is reduced below atmospheric pressure,

stockpile-to~target The . order and permutations of events involved
sequencs in removing an atomic weapon from storage
and assembling, testing, transporting, and
delivering it to the target,

TACAN Tactical air control and navigation system
capable of presenting positioning information
to the pilot within one degree of accuracy
in azimuth and one per cent accuracy in range,

thermonuclear . An adjective referring to the process involving
the fusion of light nuclei such as those of
deuterium and tritium,

toroidal circulation The circulation in the atomic fireball develops
a doughnut-shaped formy, with an updraft in the
middle and a downdraft around the outside,

X A generic prefix to the number which designates
the specific developmental model of a new
atomic weapon. When the weapon reaches the
production stage the TX designation is changed
to a Mark or MK prefix,
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warhead, implosion

warhead installation

Xw

That part of a missile warhead installation
which includes the nuclear components,
sphere case, high explosive systenm,
detonators, detonator cables, firing element,
firing switch, internal electrical circuits,
in-flight insertion mechanism ( if any ),
tritium gasboosting system (if any), and
whatever hardware required to hold these
parts together,

A missile warhead plus its adaption Kit,.

A generic prefix designating a specific
experimental model of an atomic warhead,
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INDEX
.

A3C aircraft, 269

ALD aircraft, 165, 166, 179

AELE Shot (CROSSROADS), 8-10

ABLE Shot (TUMBLER), sl

AFOAT-1, Operation BUSTER/JANGIE, 39, L2, LL; Operation CASTIE, 97;
Operation PLUMBBOB, 167-168; Operation RANGER, 33; Operation REDWING,
270; sampling Operation UPSHOT/KNOTHOLE, 80; sampling responsibilities,
212, 261; sampling techniques, 76

Air Defense Command, 100, 15k

Air Force Cambridge Research Center, 133-13k, 1LS, 179, 269

Air Force Flight Test Center, 242

Air Force Special Yeapens Center, 21, S53n, 80, 122n, 172, 232, 263n;
approved sampling squadron, 263; flying safety award, 272; procuring
suitable samplers, 12k, 199, 2L2-2L3, 2L5-2L7, 249,251-253, 290;
radiation exposure problems, 126-128, 130; sampling responsibilities,
212; sampling squadron _transferred to MATS, 292; support to operations,
Shé 83, 8L, 621;, 96, 99,7100, 112, 121, 130, 132, 152, 158, 167, 17L-
1 1 2

Air Fgré'e ’I?egéhnical Applications Center, 280, 283-285, 290, 292

Air Materiel Command, modifies—aircraft for sampling, 65, 97, 99, 2553
supports sampling, 6, 1k, 3k, L0, 280

Air National Guard, 167

Air Proving Ground Command, supports sampling, 1k, 35, 4O, 50-51

Air Research and Development Command, orders sampling squadron established,
2663 sampling pro jects, 21, 50, 83n, 100, 175, 177, 2LS, 2uL8, 251-252,
255, 263, 263n, 279; world-wide sampling, 280

Air Transport Command, 1k : -

Air Weather Service, 2L, 30, 37, 38, 261; sampling squadron a part of,
293-29L4; world-wide sampling projects, 280, 283, 285, 292

Alamogordo, N.M., 1, L :

Alaskan Air Command, 280, 28l

Albuquerque, N, M,, L4, 51, 128

Albuquerque Operations Office, 236

Aleutian Islands, 281 -

Andersen Air Force Rase, 281, 287

Andrews Air Force Hase, 134, 136.

AMNIE Shot, 86

APACHE Shot, 149

APPLE Shot, 122, 126

Armed Forces Special Weapons Project, L8, 130, 133, 17k, 2Lé

Army Air Forces, Operation CROSSROADS, 3-L =

Army Chemical Center, 76 S

Armmy, U, S., Operation CROSSROADS, 3; Operation SANDSTONE, 1l

Atomic Energy Commission, 1L, L2, L7, 163; accepts manned sampling, 38;
radiation exposure problems, 81, 85, 90, 199-200, 236, 239; sampling
requirements, 30, 33, Lo, L2, 50, 97, 121, 158, 175, 2L2, 253, 265,
284, 290, 292; sampling techniques, 17-18, 20, 1Sk, 222
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B-17 aircraft, 41; in sampling, 6-13, 15-23, 3L-37

B-25 aircraft, 165-166, 2L2 :

B-29 aircraft, 1, 9, 15, 209, 261; as controller aircraft, 67, 69-71, 73,

' 215; disadvantages as sampler, L7, 2L2; Operation HJSTER/JANGLE,
38-{2, LL-Lé; Operation PLUMBBOB, 165; Operation TUMBLER/SNAPPER,
50-5h, S6; Operation UPSHOT/KNOTHOLE, 82, 89

B-36 aircraft, as controller aircraft, Operation IVY, 67, 70-72, 77, 21k;
evaluation as sampler, 2L2; modified for sampling, LO, 98-99;
Operation CASTLE, $7-98, 101, 106-107, 109, 111, 11k, 117; Operation
HARDTACK, 179; Operation REDWING, 1L1, 1L7-1L8, 270; Operation TEAPOT,
122-123, 132-13L4; proposed for IVY, 6L4; radiation exposure evaluated,
230 -

B-L7 aircraft, 269, 288; Operation HARDTACK, 179; Operation PLUMBBOB, 166;
proposed for thermonuclear sampling, 63-6kL, 77, 96, 2L2, 25k4; turned
down for IVY, 6l

B-50 aircraft, 32, l1, L9, 77; as sampler controller, 82, 8L, 87, 90, 126;
Operation PLUMBBOB, 165-166

B-52 aircraft, 147-1L8, 179, 245, 270

B-57 aircraft, 220; evaluation for sampling, 95, 117, 122, 126, 230, 2hL2-
2L, 246, 294; modified for sampling, LO, 2L5; Operation HARDTACK,
176-179, 181-182, 189-192; Operation PLUMBEOB, 165-167, 1723 Operaticn
REDWING, 139, 141, 1L3, 1l5-1Lk9, 268; Operation TEAPOT, 123-12L, 1263
procuring the D-model for sampling, 2L6-256; radiation exposure, 225,
232-233, 236; special sampling projects, 274-276, 280, 281;-288, 290-
291 '

B-66 aircraft, 1L6, 269

BADGER Shot, 87, 89

BATROKO, USS, 103

BAKER Shot (CROSSROADS), 10-13

BAKER Shot (TUMELER), 5h

Barksdale Air Force Bases, 268

Batzel, Dr, Robert E,, 96, 253

Bedfa!d’ M&SS., 177

Bergstrom Air Force Base, 52, 65, 67, 77

Bickham, Capt., Claiborn F., 266-267

Bikini Atoll, Operation CASTLE, 109; Operation CROSSROADS, 9; Operation
Rm, 1h7, 1h9 |

BLACKFOOT Shot, 1L8

Hlandy, VAdm, William H, P,, 3

Blytheville Air Force Base, 269 -

Bounds, Maj., Malcolm S, o167, - 255, 266

Box, Col, Clyde, L9

Bradbury, Dr. Norris E,, 2L3, 251

Brandt, Maj. Gen, Carl A,, 35

BRAVO Shot, 106, 239

331 SWEH-2~003L



Brown Field Califo, 12

Bruce, Lieut, Lewis W., 266 _.

Bunker, Brig, Gen., Howard G., 50

Burbank, Calif,, 180

Bureau of Aeronautics, 154

Burke, Maj. BRilly, 1

BUSTER ABLE Shot, L2

BUSTER BAKER Shot L

BUSTER CHARLIE Shot., LS

BUSTER DOG Shot, LS -

BUSTER EASY Shot, LS-L6

BUSTER/JANGIE, Operaticn, 38-47; BUSTER ABLE Shot, L2, LL; BUSTER BAKER
Shot, Ll; BISTER CHARLIE Shot, LS; BUSTER DOG Shot, hS, BUSTER EASY
Shot, us-ue JANGLE SUGAR Shot, L6; JANGLE UNCLE Shot, L6; planning,
39-41, 261; sampling the shots, hl-h'?, training for sa.mpling, 263

Byars, Col. Dav'id 0., Jr., 152

Bywater, Col., Murray A., 2LL

~C=

C-L5 aircraft, 165-166

C-U47 aircraft, L1, 109, 13k, 165-166

c-Sh aircraft, M1, 275-276

C-82 aircraft, 38, 261

C-97 aircraft, 1LS, 179, 269

C-119 aircraft, 165-166

C-12L aircraft, 182, 275

C-130 aircraft, 285-288

Camp Mercury, 85

Canterbury, Brig., Gen, William M,, 152, 15k, 2!18 251-252, 25k

Carney, Col. A, W., 253255

Carrizozo, NM.,, 2

CASTLE, Operatlon, 152, 277; BRAVD Shot, 106, 239‘ ECHO Shot, 11l; KOON
Shot, 109, 111; NECTAR Shot, 111; planning for, 93; ROMEO Shot 106,
109; samrlmg aircraft, 97103, 2{15 sampling requirements 9).;-95, 2h,,
267; sampling shots, 103-117; samplmg techniques, 222

Century Eng:.neering Company, Inc,, LO, 180

CHARLIE Shot (TUMBLER), SL, 72n

CHEROKEE Shot, 147, 252

Chula Vista, Calif,, 12

Clovis Ammy Air Field, training at, L-7

Cody, Col, Joseph J., Jr., Operation RANGER, 33-3h, 373 Operatlon SANDSTONE,
21, 23-24; plans for manned sampling, 30-3L, 261

Consta, Maj, Arthur L., 294

Corn, Maj, James T. 267

CREWCUT, Project, 277, 290

CROSSROADS, Operation, 3-13, 1L-15, 20, 22; ABLE Shot, 8-10; BAKER Shot,
10-13; sampling, 5-13 3 Task Force One, 3 -

CROW FLIGHT, Project, 275, 288, 291

Crumley, Capt, Paul M,, 127

Curry, Dr, Duncan, 2LS
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DAKOTA Shot, 1L8

Day, MSgt. Jerome H,, L8

Dean, Gordon, 265

Defense Atomic Support Agency, 292
Department of Defense, L8, 52, S5n, 159, 175

Division, 12th Air, 93

DOG Shot (GREENHOUSE), 36
DOG Shot_ (TUMBLER), f
Donicht, Col, Harry L., 121 , -
Drone samplers, 30, 117n; evaluation, 95-963 last used on large scale,
383 Operation- CROSSROADS, 6-13; Operation GREENHOUSE, 34-37; Operation
SANDSTONE, 15-23

B

Early, Charles W,, 2hk9 -

East Sale Air Base, 292

East Sale, Australia, 27k, 281

EASY Shot (GREENHOUSE), 36=37

EASY Shot (SNAPPER S), 55

ECHO Shot, 111

Edwards Air Force Base, 166 :

Eglin Air Force Base, supports sampling, 15-17, 35-36, LO, L6, S1

Eielson Air Force Base, Alaska, 281, 287

Ellingson, Capt., Quentin C,, 266.

Elmendorf, Maj, Harry E., 164, 248, 251

Eniwetok Atoll, 218, 267; Operation CASTIE, 100, 103, 106, 112; Operation

' CROSSROAD3, 9, 11; Operation HARDTACK, 178, 182, 194; Operation IVY,

69, 72-75; Operation REDWING, 1LO, 147-1L9, 175; Operation SANDSTONE,
14, 18-20, 233 Proving Ground, 267

Ericson, Maj, Alan W., 161

ERIE Shot, 1hL7

Estes, Brig. Gen, Howell M., Jr., on aircraft positioning during tests,

' 152-154; Operation CASTLE, 93, 93n, 96-97, 99, 102, 106-107, 109;
procuring suitable samplers, 21’13-214[1; recommends B-57 for sampling
117

Estes, USS, 101-102

wFe

F6F=3K aircraft, 12-13

F6FS aircraft, 12-13

F-8l4 aircraft, accident during MIKE Shot, 72-75; approved for Operation
IVY, 50, 52, 653 contamination, 232, 236; evaluation for sampling,
996, 117, 139, 210, 230, 2L2-2Ll; modified for samrling, LO, 80,
83, 97-98, 216-219, 2L3, 265; Operation CASTIE, 97, 99-102, 106-107,
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109, 111-112, 222: Operatlon HARDTACK, 179, 255; - peration Ivy,
66-67, 69-71 75-77; Operation PLUMBEDB 165-167 172; Operation
REDWING, 141, 1h7-1ﬁ9, 268-269; Operation TEAPQT, 122-123, 126,
13; Operation UPSHOT/KNOTHOLE, 81-82, 8L, 87, 89-90; sampling
trials in TUMBLER/SNAPPER, 5li-56

F-8 aircraft, 126

F-89 aircraft, L7, L9, 6k, 165, 166

F-94 aircraft 47, L9-so, ’6L
F-101 aircraft 269

FAT MAN, 1-2

Fackenthall Lt, Col, Warren B., 161

Fackler, Col Paul H;, evaluates sampling aircraft, 47; permanent
sampling unit, 265; Operation BUSTER/JANGLE, 38 ﬁl LL=LS;
Operation CASTLE 1oh Operation RANGER, 33-3h 37; Operation
SANDSTONE, 21-23} Operation TEAPOT, 121n; Operation TUMELER/
SNAPPER, 48-L9, 53, Operation UPSHOT/KNOTHOLE, 81, 8L, 89-90;
plans for manned sampling, 30-3l, 38, 121, 261, 26ln, 263, 263n;
radiation exposure problems, 87, 90

Faktorow, Capt, Saul, 266 —

Felt, Dr, Gaelen L., 17h 253, 254

Fermi, Enrico, 2 ]

Ferriss, Maj. Lester R,, Jr., 31 -

FJ4 aircraft, 16L, 166, 179 .

FLATHEAD Shot, 1,8

Flemming, Dr, Edward, 190

Fort Worth, Tex.,, lh

FOX Shot (SNAPPER 6), 55

—G-

Canyard, Maj., Max B,, 161

Gavin, Col. Edward M., 93, 96, 99, 2Lk

Gent, Col, Thomas J,, 35-36

George Air Force Base, 166

GEQORGE Shot (CREE{HUJSE) 37

GEORGE Shot (SNAPPER 7), S5 )

Glantzberg, Brig. Gen, Frederic E. commander, TG 132,L, 63; procures
sampling aircraft, 65

Glenn L, Martin Company, ﬁo, 2L9-250, 255-256

GOLF BALL, Project, 277

Cordon, Capt,.A,_B., 212

GRABLE Shot, 89

Graves, Dr, Alvin C,, 53; procuring sampling aircraft, hB-SO, 82, 2L3,
2&6-2!48 250-252, 25h; proposals for sampling, 39, 237y 263-2611
sampllng description, 215-219, test director, 39

GREENHOUSE, Operation, 29, 95; DOG Shot, 36; EASY Shot, 36-37; GEORGE
Shot, 37; guided nissile sampllng, 95 180° ITEM Shot 37; last of
drone sampling, 38; manned sampling perfected, 229; planning, 3L-35

Griffith, Gen, Perry B., 17h-l75
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Group, 9th Weather Reconnaissance, 293-29L

Group, 3LS Bombardment, 269

Group, LOSth Bombardment, 269

Group, LSlst Bombardment, 269

Group, 509th Composite, L

Group, L90Oth Air HBase, 163

Group, L925th Test, (Atomic), 121, 132, 133; assigned sampling squadren,
2662673 procuring sampling aircraft, 50; support to operations, 270;
support to sampling, 39-l1, L8, 80, 104, 1.1, 277; training sampling
crews, 50-52, 26L3; two-base sampling operations, 82

Group, L9SOth Test, (Nuclear), 38n, 139; decontamination techniques, 236;
established, 158, 26ln; GOLF BALL, 292; mission and sampling, 158-159;
Operation HARDTACK, 1803 Operation PLUMBBOB, 159-161, 164165, 168;
procuring samplers, 253-255

- Group, Experimental Guided Missiles, 15

Guam, 22, 179, 281, 285, 287

Guthals, Paul W,, sampling evaluation, 191-192, 273; suitable sampling
pilots, 213 S

-H-

H-19B helicopter, 151 ST
H-21 helicopter, 165-166 -
Hall, Col, Harvey P., 294 :
Hamilton Field, Cﬂ.lif.. 7

Hanlon, RAdm, Byron Hall, 17k, 253-254

HARDTACK, Operation, 212n, 277; list of shots, 182-185, 186-189; Operation
NEWSREEL, 186, 191; ORANGE Shot, L77, 186; planning, 17L-182, 231-232,

25L-256; sampling the shots Phase I, 182-186, 271; sampling the shots

Phase IT, 186-191; sampling requirements, 176; SANFORD Shot, 190;

TEAK Shot, 177, 186; TITANIA Shot, 189; YUCCA Shot,

L
HARRY Shot, 89

Herry, Capt, Cale, 256

Hertford, K. F,, 236

Hickam Air Force Base, Hawaii, L1, 193, 275

_ Hickam Field, Hawaii, 7

Hiroshima, Japan, 3

HirsCh.fieldgl_‘, J. 00’ 1-2

Holtner, Brig, Gen, J. Stanley, 2.2

Holzman, Col, Benjamin G., 22 =~

HONEST JOHN, 277

Hooks, Col, Daniel E,, L49-50, 80, 263, 265 -

Houghton, Col, Karl H,, 21, 39, 3%nm, [lh participates in sampling,
1oL, 112, 11li; permanent sampling squadron, 265; radiation exposure
problems, 81, 87, 90, 229, 232-233, 239 :
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HOW St.ot (SNAPPER 8), S5

Hull, Lt, Gen, John E., 1k

Hunter, Col, William A,, 255

HURON-Shot, 1L9

Hynes, Lt. Col, Richard J., 139, 161, 254

By

INCA Shot, 1L8

Indian Sprmgs Air Force Base, Operation HARDTACK Phase IT, 186; Operation
PLUMBBOB, 159-161, 163-165, 167, 172; Operation TEAPUI‘ 123, 127, 13k

ration upsno'r/mcmom, 8L, 87, 89, sampling activities, 32, Lo,

SEeSS, 66-67; two-base sa.mplmg operations, 53, 82-83, 167

Istell, Jol, RobertN., 21

ITEM Shot, 37 .

vy, Operatlon so, s2, 77, 80, 82, 93-95, 100, 102; preparation for
sampling, f;B 63-66 2653 ’ radiation problems, 76, sampling KING Shot,
753 samplmg MIKE Shet 69-7k, 214-215; training programs, 66-69

Jacksonville, Fla,, 189 T
JAGUAR, Project, 277

JANGLE SUGAR Shot, L6

JAIGLE UNCLE Shot Lé

JB-57 samplers, 292

Johnston Island, 7, 186
Joint Task Force SEVEN 93-9kL, 96, 99, 103, 152, 15h, 17L4-175, 2Lk, 253, 256

-K-

Kelley, Lieut, Robert L, 255

Kepner, Maj, Gen, William E,, air commander for CRGSSRDAIB 3  for
SANDSTONE, 1L, 18, 19

Kesling, Col, "Earl W., 39, L8, 24LsS

KICKAPOO Shot, 148

Kieffer, Col, William B,, 231-232, 236-237, 239

Kilgore, Col, John R., 15, 16, 18

KING Shot, 75

Kirtland Air Force Base, hO Lk, 5L, 126, 269; radiation safety, 159;
receives MATS sampling squadron as tenant 295; sampling activities,
32, Lo, 51-52, 1L3, 180, 182, 261, 275, 28)4 293; sampling training
programs, 66, 81-82, 102; support of operations, 1225 160-161, 163,
166, 178-179, 186; ? two-base sampling operation, ll, 53, 83, 172, 272

KIWI, PrOJect, 273, 277, 288-290

Knoxville, Tenn,, 134 :

KOON Shot, 109, 111 -

Kregloh, Capt. Edwin R,, LO
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Kwajaleiﬁ Atoll, facilities for sampling, 6L, 69, 76; Operation
CRCSSROADS, 7, §; Operation IVY, 71, 75; Operation SANDSTONE,
18, 19

-L -

L-20 aircraft, 165

LACROSSE Shot, 147

Ladd, Maj, Roy E. k1

Landon, Col, Kurt M,, 8k

Langley Air Force Base, 269

Lag Vegas Bombing Range, 29

Las Vegas, Nev,, 29, L2, Lk, 128

Laughlin Air Force Base, 181, 276, 281, 286

laurence G. Hanscom Field, 177

LeBaron, Robert, 265

Lee, Maj, Gen, Robert M., 35

LeMay, Gen, Curtis E,, proposals for sampling aircraft, 6l

LITTLE BOY, 1

Livermore, Calif,.,, 96

Long Beach, Calif,, 276

Los Alamos Scientific Laboratory, 63; aircraft modifications, 249-251;
designs sampling tanks, 179-180, 2LL-2L45, 250;KIWI, 288; Operation
BUSTER/JANGLE, 39, L2; Operation CASTLE, 9L, 963 Operation -
CROSSROADS, L, 13; Operation HARDTACK, 191-193; Operation IVY, 6L;
Operation REDWING, 139-140; Operation SANDSTONE, 13, 20.22, 2k;
Operation TRINITY, 1; Operation TUMBLER/SNAPPER, L8-L9, 52, Sk;
Operation UPSHOT/KNOTHOLE, 80, 82, 843 radiation exposure, 199, 211,
231; sampling responsibilities, 212-213, 215-219, 225, 28L; testing
and sampling requirements, 29, 3L, 38, L0, 63, 66, 83, L, 106, 11L,
139, 168, 182, 198, 2kh2-23, 216-217, 263226k, 273-270, 290 -

Ludlam, Capt., Douglas G., Jr., 2%k

Me

Mahon, Col, Herschel D,, 152, 2L9
Manhattan Project, 1, L, 11-13

March Air Force Hase, 166

March Field, Calif,, L

Marshall Islands, 12

McClellan Air Force Base, 39, 182, 287, 293
McClellan Central Laboratory, 212

McGehee, Lieut, Sam D,, 266

McQuown, Maj, Herbert W,, 266
Meinke, Capt. Francis B,, 266
Menza, Capt. Dominic E., L8 : o

g b
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MET Shot, 123

MIKE Shot, 69-Th, 93-9k, 21L-215

Military Air Transport Service, 175-176, 280; receives sampling
squadron, 292

Military Liaison Committee, 265

Miller, Col, G. W,, 122

Mills, Brig. Cen, John S., Operation CASTLE, 93, 106; Operation TUMBLER/
SNAPPER, L8; permanent sampling unit, 261; procuring suitable
samplers, 2i2, 2L5; supporting Operation BUSTER/JANGEE, 38-39

Mitchell, Maj. Finis A,, 10L, 267

Mobile Air Materiel Area, 65, 97

" MOHAWK Shot, 1L8-1L9 -

Moore, Philip R,, procuring suitable samplers, 179; sampling evaluations,
191, 193 i

MUSIC MAN, Projfect, 274, 277, 288, 291-292

Myrtle Beach, S, C,, 13k, 136

=N=

Nagasaki, Japan, 3 T

NANCY Shot, 87

Nashville, Tenn,, 13k

NAVAJO Shot, 1L9

Naval Air Special Weapons Facility, 176, 178, 269

Naval Air Station, Atlantic City, N.J., 12

Naval Radiological Defense Laboratory, 133, 235

Navy, U, S., 154; Operation CASTLE, 101; Operation CROSSROADS, 3, 11-13;
Operation TEAPOT, 133

NB-57 aircraft, 291

NECTAR Shot, 111

Nellis Air Force Base, 31, 33, L2, 166

Nevada Proving Ground, 8L, 13&, 218

Nevada Test Site, LS, L7, 80, 158, 163, 167, 186, 273

Newman, Col, Fred H,, 277, 279

Norfolk, Va., 12, 134

Nugent, Col, Richard S., 96

L=

Cgden Air Materiel Area, 98

Ogle, Dr, William, 243

Oldfield, Capt. Charles S, 255
Omohundro, Col, T. T., 2L9

Operation; see individual operation by name
ORANGCE Shot, 177, 186

OSAGE Shot, 148

Ousley, Col, Carl A,, 6L, 11, 161, 163, 268
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P2V aircraft, L1, 1L6, 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, Brig. Gen, Normal L., 29329k

Philippine Islands, 281

PILGRIM, Operation, 231, 252

Pinson, Col, Ernest A,, radiation exposure problens 235, 239;

radiation expesure study, 230

Plank, Dr, Harold F., on sampling techniques, 219-255; participates in

sampling, L2- 70-71, 76, 84, 90, 10h4; permanent sampling
squadron, 265; procuring sampling aireraft, L9, 63, 9L4-95, 100, 12k,
126, 139-1L0, 247-251, 25h; radiation exposure problems, 81, 87, 90,
102, 231-232, 237, 239; training programs, 66

PLUMBBOB, Operation, 277; aircraft, 165-166; 1list of shots, 169-170;

planning, 161-165; role of L950th Test Group, 158-161; sampling
plans, 167-168, 236-237; sampling shots, 168-172, 272; SHASTA Shot,
n [£]

Power, Lt. Gen, Thomas S,, 251, 279
Price, Maj, Joseph L., 167

Q-2

e
drone, %6

Quarles, Hon, Donald A,, 279

R

Raleigh, N. C., 13k
Ramey, Brig, Gen, Roger M,, commanding sampling efforts for CROSSROAIS,

3, b for SANDSTONE, 1k

RANGER, Operation, 29-3k, 37; first manned sampling, 30, 33-3kL, L1, 229,

RAY

2L2; preparation for, 32
Shot, 87

RB-36 aireraft, 102, 10k, 107, 117

RB-S2 aircraft, 269

RB-57 aircraft, 280 _

REDWING, Operation, 175, 277; APACHE Shot, 149; BLACKFOOT Shot, 1L8;

Arwyhy

CHEROKEE Shot, 1L6-1L7, 252, 260; DAKOTA Shot, 148; ERIE Shot, 1L7;
FLATHEAD Shot, 1L8; flight safety, 151-152; HURON Shot, 1L9,

INCA Shot, 1L8; KICKAPOO Shot, 1L8; LACROSSE Shot, 1L6; MOHAWK Shot,
1L8-1L9; NAVAJO Shot, 1L9; OSAGE Shot, 148, 270; planning, 139-1l1,
143, 145, 243, 249; radiation problems, 1L9-150, 232; sampling shots,
145-150; SEMINOLE Shot, 1L47-148; TEWA Shot, 1Lh9; YUMA Shot, 1L7;
ZUNI Shot, 147

"5;3
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Reeves, James E,, 253

Reid, Elliott, LO

Rendova, USS,67, 69, 76

Richardson, Maj. Gen, William L,, 15
Ritland, Col, Osmund J., 4E, 80
Robbins, Lt, Col, Jarl W., Jr., 161

Roclkdnham, USS, 7
ROMEO Shot, 106, 109
Rose, Capt. William S,, 82
Rosemont, Calif,, 180
Roswell xmy Air Field, N.M., L
Roswell, N.M., L

' ROVER, Project, 273, 277, 288
Rowan, Lieut, John M., 266
Royal Canadian Air Force, 272
Rabinson, William, 4.5, 13

6-

SA-16 aircraft, 151

Sampling, cloud characteristics, 201-206; drones, 6-13, 15-23, 30, 36-38,
96, 117; first manned, 30; 33-3L; fractionation discussed, L-5;
guided missiles, 95-96, 180, 243-2Ll; pre-manned, 1-2L; procuring
suitable aircraft, L8-53, 122; radiation dosage, 67, 76, 81, 83, 85,
103, 127-128, 149-150, 180-181, 205-212, 229-239; techniques, 13,
17-20, 51, 76, 85, 1o, 11k, 180-181, 193-19L, 198-199, 212-226

Samyel, Col, John S., 1L3, 1LS, 151, 252

San Antonio Air Materiel Area, 98

San Diego, Calif,, 12, 67, 180

San Diego Naval Air Station, 101

SANDSTONE, Operation, 13-2L, 29-30, 3L; Rad-Safe program, 21, 238;
sampling, 15-23; X RAY Shot, 19-20; YOKE Shot, 20; ZEBRA Shot, 21

SANFORD Shot, 190 A

Schwartz, Samuel, 133
Scott Air Force MRse, 293
SEMINOLE Shot, 147-108
Semll’ DI'. Duan‘ CQ, 2’43

ST ohot, 171,

shot, 171

Shipman, Dr, T, L., 238

Shot; see individual shot by name

Solar !!rcrg! !cmpa.ny, Lo, 180 o

Special Weapons Command, 36-39, S3n, 263n; support to IVY planning, 6l;

Zupport to Operation TUMBLER/SNAPPER, L7-50, 53; TG 132.L established,
3

3o | SWEH-2-003L ’557



Spence, Or, R, W., 2L7-2L8

Squadron, 57th Reconnaissance, LO

Squadron, 393rd Bombardment, fl

Squadron, 1211th Test, (Sampling), mission, 293; new home, 293; tenant
at Kirtland AFB, 29L; see also Squadron, L926th Test, (Sampling)

Squadron, 3200th Drone, 35 '

Squadron, 4926th Test,(Sampling), Air Force Outstanding Unit Award, 277,
2793 established, 261, 266-267; flight safety maneuvers, 151-152,
239; flying safety award, 272; OOLF BALL, 292; KIWI, 288-290;

MUSIC MAN, 291-292; Operation CASTLE, 99-102, 106; Operation -
HARDTACK, 179, 181, 190, 271; Operation PLUMBBOB, 167, 171.172,272;
Operation REDWING, 139-1lk1, 1L3; Operation TEAPOT, 126, 13k, 136;
procuring suitable samplers, 122, 139, 177, 180, 2563 radiation

safety, 150, 230; sampling responsibilities, 212, 270, 273-27L;

special sampling pro jects, 276-277; SUNDAY PUNCH, 290-291; Test
Aircraft Unit, 267-279; transferred to MATS, 292-294 (change-of—cormmand,
293-294);3 under L9SOth, 158, 161; Wworld-wide sampling projects, 280-288

Squadron, L928th Test; 270

Squadron, L935th Air Base, 159-160, 16L, 273

Squadron, 4952nd Support, 159-160

Stewart, Col, C, B., 246 -

Stockman, Capt, Harvey S., 82-

Stanford University, LO

Starkey, Lt, Col, James S,, 8 ..

Stranathan, Majo Gen.‘I'o s., 2&6"21‘7

Strategic Air Command, 6ii; Operation CASTIB, 93, 100; Operation REDWING,
143, 153, 268-2693; participation in SANDSTONE, 1lk; pilots and aircraft
in IV, 66, 67; support to Operation HARDTACK, 176-177, 179, 181,
254-2563 support to TUMBLER/SNAPPER, 52,-Sk; support to UPSHOT/
KNOTHOLE, 82; training sampler pilots, 2723 world-wide sampling
pro Jects, 275, 280, 282-28kL, 291

Sheet, Kenneth, 96

SUNDAY PUNCH, Project, 277, 290-291

-T -

T-33 aircraft, evalvation as sampler, L7, 126, 230; 2Lk2, 246; used for
sampling, 35-36, LO, LL-L6, 50-56, 165-166; used for sampling training,
80

Tactical -Adr Command, 139, 143, 1LS

Task Force ONE, 3 '

Task Force SEVEN, organized, 1L

Task Force 132, 93

Task Group 1.5 (Provisional), L

Task Group 132.L, 56; formed, 52, 63; planning for CASTIE, 9L;

preparation for IVY, 6L-65, 76-77, 265

Task Group 3.h, 35
' Task Croup 7.1, 152, 17k, 253
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Task Group 7.L, Operation CASTIE, $7, 100, 103, 106, 111; Operation
HARDTACK, 175-178, 195; Operation REDWING, 139-1l1, 1lén, 150, 152;
organization of, 14-15; radiation safety training, 18l; sampling
techniques used, 219-225; suitable samplers, 252

TEAK Shot, 177, 186

TEAPOT, Operation, 277; APPLE Shot, 122, 126; HIGH ALTITUDE Shot, 130,
132-13kL, 136; HORNET Shet, 126; MET Shot, 123; planning, 121;
radiation problems, 232; sampling highlights, 122-130; sampling
preparations, 121-122; WASP-FRIME Shot, 126

TEWA Shot, 1L9

TF-80 aircraft, 35

Thompson, Col, Alden G., 161

TIGER/CAT, Operation, 100, 277

TITANIA Shot, 189

Tracerlab, Incorporated, LO, 98

Travis Air Force Base, 275-276

TRINITY, Operation, 1-2, 29

Truman, Pres, Harry S., 3, 1L

TRUMPET, Operation, 212, 2i2n, 231-232

TUMELER/SNAPPER, Operation, L47-56, 66, 72n, 80; sampling shots, 53-56;
suitable sampling aircraft, L8-51; Test Aircraft Unit formed, LB;
training for sampling, 263 -

- .

U-2 aircraft, 255, 275, 282-28L, 286-287

University of California Radiation Laboratory, 96-97, 10, 168, 182, 190,
212, 2kL3, 253 ’ : :

UPSHOT/KNOTHOLE, Operation, 93, 267, 277; ANNIE Shot, 86; BADGER Shot,
87; HARRY Shot, 893 1list of shots, 86; NANCY Shot, 87; RAY Shot,
87; sampling preparations, 80-8L, 266; sampling the shots, 84-50-

N

Waddleton, Col, Thomas R., 252

Walk, Brig. Cen,, A. R., 96

Walker Air Force Base, 66

“lalker, Lt, Col, Walter B,, 161

"larmer-Robins Air Materiel Area, 1LY, 143, 180
Washington, D. C., 38, 136, 139

WASP PRIME Shot, 126

Watkins, Lt, Cel, James A,, 82, 267

WB-29 aircraft, 22, 23; first used in manned sampling, 30, 33, 37
WB-50 aircraft, 242, 280, 285, 287 :
VHignall, Col., Paul R., 161, 168

Wilson, Maj, Cen, Roscoe E., 33, 38

Wing, 12th Fighter, 52

Wing, S8th, L

Wing, 30lst Bombardment, 268

Ving, LOSth Bomb, 1LS
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Wing, L6lst Bomb, 1LS -
Wing, 550th Guided Missiles, 35

wing, LOBOth Strategic Recormaissance, (Light), 178, 256, 282, 290

Wing, L90lst Support, (Atomic), Sk

World War II, 1, 267 ' 4

Wright Air Development Center, 51, 65-66, 96-98, 161, 177, 179, 2L8, 269

Wright-Patterson Air Base, 6
-x-

X RAY Shot, 19-20, 22

. £

P

TANKEE Shot, 111 -

YOKE Shot, 20 |

Yokota Air Base, 286

Yokota, Japan, 281, 285-
TUCCA Shot, 177, 182 -
YOMA Shot, 1L7

=l=

ZEERA Shot, 21, 22
' ZUNE Shot, 147

46%
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