1010811

/AN
N

AFSC HISTORICAL
PUBLICATION SERIES
61-142-1

isu] ssipmg sopdsolsy

‘OL WENLIY
287
S-poEsIA|

PWOADTY ‘gIV [[omXDpy
youonig saAly 1374 N.LLV
,_;\}\

SAFHRC,
ggvygwem _ D 1 6 MAY 1983

REFER TO /G DE/

HISTORY OF AIR FORCE
ATOMIC CLOUD SAMPLING

NARRATIVE | JANUARY 1963

DLENPNO

o

SWEH-2.003

SACROORLYS Y OTTD




AUTHORT ZATION

of the United States within the meaning of the Espionage Laws, Title 18,
U3C, Sections 793 and 79k, the transmission or revelation of which in
any manner to an unauthorized person is prohibited by law,

This document is classified SECRET-RESTRICTED DATA inasmuch as the
contents are derived from documents of which the - highest classification
is SECRET-RESTRICTED DATA.,

This document has been prepared in accordance with provisions of
AFR 210-3, AFM 210-1, Editorial Style Sheet for Air Force Military
History, and AFR 205-1,

SPECIAL HANDLING REQUIRED
NOT RELEASAELE TO FOREIGN NATIONALS

The information contained in this document will not be disclosed
to foreign nationals or their representatives,

g oo ;‘-“
1 .
§ t . @
. )
g, R
% B ) i
‘3 5 h .‘5& ',ﬂzi% &
1 .

&
i
g e

SWEH-2-003);




EVEND.

/H\\‘; vl .7 & N
N

RETURN TO:
Director

Aerospace Studies Inst
ATTN: Archives Branch
Maxwell AFB, Alabama

THIS IS A HLANK PAGE

=

574 » =, C= 7

,r/r‘\,. ?
t L

SWEH-2-003}




veone s
w. White S\JEH-?-OOBM



HISTORY
OoF

ATR FCRCE ATOMIC CLOUD SAMPLING

VOLUME T
NARRATIVE
HQ USAFHRC/HD
REVIEWED 1 6 MAY 1989
REFER TO .
by

Master Sergeant Lelangd B, Taylor

Historical Division . ’ ’
‘ Office of Information -.
- Air Force Special Weapons Center
Air Force Systems Command
January 1963

61-1)2 -1
SWEH~2-003),




e
b e oAt aemen b,

i
1

~003)

-2

)

SWE




CONTENTS

VOLUME T

FOREWORD o 6 o o o v oo w v o0 v vy vy, . .
INTRODUCTION o o 6 0 0 v 4 w0 o w0 0y ..
LIST OF CHARTS AND ILLUSTRATIONS , , , , . . . .
CHRONOLOGY o 0 v 0 0 0 ot i s e w e w s s

I, TESTS PRECEDING MANNED SAMPLING

Operation TRINITY , , , , ., . 6 6 5 6 6 o &
Operation CROSSROADS , ., , ., ° e o 4 5 4
SamplingCROSSROA.IB o o © 0 © o & o e o
Evaluation of SROSSROADS Sampling , , .
Operation SANDSTONE , , , , , , . © o 5 o
Sampling for SANDSTONE © 6 o s o o o o
Operation SANDSTONE Conclusions , , . ,
Notes o o 0 o o o o . . . ® 55 o 9 o o & 4
II, EARLY MANNED SAMPLING ACTIVITIES °© 6 0 5 o o
Sampling Operation RANGER © o o 0 o 6 o s o
Operation GREENHOUSE , ., , , , ., , . . . .
Operation BUSTER/JANGIE , , , . o 6 e o
Operation TUMBLER/SNAPPER , , °© 06 0 0o o o o
No.tesooooaoceaooo_ooo'eooo
IIT, OPERATION IVY , , , ., , . * 5 0 0 0 0 00 0 & e
Aircraft for Sampling o o o 4 4 o . . o e o
Training for Sampler Pilots , , . b o o o e
Sampling Operation IVY Shots . . . . . . .
MII{E Shot o o 025 o o L] o © ° o © o L] o .
Sampler Aircraft Accident on MIKE Shot
KINGShot..,.,.,,B.,.,..,,a..
Radiological Safety During Operation IVY |,
Roll-Up of Operation IVY © 6 s o 6 o o o
Wotes o o . o o oo o ua oL, .0t

IV, SAMPLING OPERATION UPSHOT/KNOTHOIE ° "o o o & e
Sampling Planning , , . , . °© 5 5 0 o o e a

Samplj—ng .bhe Sho‘bs L] o ° o o o o ° ° o o . . * L4 ° - . L L

ConC]-uSions o ° L] 1] o o ° L] o o ° o ] ° . s

N Otes o - o (-] o o o o o o o L o o o o ° L] * ® . [ 4 L * L] .

¢ % e s+ 2 e .48 o 1
& ¢ o+ ¢« 2 o 11
*® ¢ & o ¢ e & o v

.
*® & o o

» . . L] L] L'y . L] *
¢ s & * 3 ¢ 4 e e
¢ e o » e

¢ & o s e e s 4 o
L B I S
S & s e e ¢ & 4 o
L] [ 3 (-3 * < » L ] L ] »

w

[ ] » - L .

LI 1 *a & 9 [
¢ o o o & o
. [ 'Y . ) *
* o . ¢ o @
* * s e o o
* e e » s
® * ¢ o ¢ o

* o ® 2 4 @
W
(@2}

LI O I T T O
® % &4 0 0 8 0 e o e
(0
0

L] L] L] » L3 * L] L ]

& ¢ o s
o
=

SWEH-2-003);

S—




VIIT,

IX.

XTI,

OPERATION CASTIE ALL THERMONUCLEAR , o , . .

Sloud Sampling Requirements for CASTIE , , ., . .
Unmanned Samplers for JASTIE © 5 5 0 6 5 5 o 6 o
Yodifying Sampler Aircraft foir SASTLE , ., , . .
Sampling CASTIJE Shots ¢ 6 8 o o6 o o o © 6 o o o
}IOteSOOOOOODDOQOOOOOO 6 © o o0 o
OPERATION TEAPOT: CONTINENTAT SAMPLING , , , . . .
Sampling Highli{_ﬁlts © 6 o o0 o o © o o © 0 o o o
The High Altitude Nuclear Shot . . . .. ...
NOtesogeoeoeooooooooo © o o o6 o

OVERSEAS FOR OPERATION REDWING ° 6 0 o 5 o 8 e o
Plans and Operations , ., © 06 0 6 6 6 o 0 5 o
Shots and Aireraft Participation , , , s 6 o o o
Radiation Safety and Monitoring , , ., . o o o o
Flizht Safety Test Area © 6 06 0o 6 o0 6 0 o s o o
Determining Airecraft Positioning Responsibility
NoteS & v o o 6 o 0 0 o o 4 o © o 0 6 6 5 0 o e

OPERATION FLUMBBOB, A NEW ORGANIZATION ., , ., °
Mission of the L950th Test Group (Wuclear).
Manning the L950th Test Group (Nuclear) ,
Operation Plaming , , , , . . o
Aircraft Requirements s o o s o
Sampling Plans , , , . . , o o o
Shots and Aircraft Participation
NoteS o o v o v v v 4 0 0 0w

o -]

¢ 0 o o o
® o o a
°
® o o o o
© @ o o o
2 o o ©® o o o
o o o & o o ,

OPERATION HARDTAZK AND DUAL SIQTS e o s o o o
Shot and Aircraft Farticiration: Fhase I R
Shot and Aircraft Participation: Phase IT-
Advantages of Experience , ° 6 0 ¢ o o o o
Hotes o v o o v s 0 o o & S8 e s 6 0 5 o o

o & o o a
o -] [ ] -
[ o -3 a

NUSLZ&R SLCUD SAYPLING . , . . © s e s o0 b o
Quantitative Zonsiderations © o s 6 o o o
Sharacteristics of Jlouds , , o o o o o s
Sloud Feiehts and Sampling Altitude , . , .
Radiation Characteristics of FPrimary Zlouds , ,
Bstimation of the In-Cloud Tadiation Ixposure

Required + o o 4 » o . . . S o 6 6 06 e o o o
Radiation Exposure Received During Return to Base
Some Observations on Techniques , , , , , . o o s

o & o o
°
'@ e o o o

b
LIOteSuueooaocooecoocoocaooe‘

RADI -ATION I)PECAI-T’T’IONS ' () * o ° o © L o ] -] 0 o -] -] e e

N .
—:Otes °© ° ° ©° 8 0 e & © 0 6 0 © a 5 o o 6 o o0 e o

o 0o s o o ©
© o 8 o o o o

L] o 3 o o -] - -]

©

¢ o o o

® ©6 ©o6 o a o o o

o -] (-3 o o

a o e o o 5 % o0 o o o © © ©° o o o o © °o o o

Q o > L] o

-3 -3 -] o

93

95
97
103
118

121
122
130
137

139
139
15
150
151
152
155

158
158
159

161

165

168
173

17)
182
186
191
196

198
200
201
203
205

206
211
212
227

229
240




XIT, SUITABLE SAMPLING ATRCRAFT

X117,

APPENDIX T: A LIST OF AIR FORCE SAMPLING PERSONNEL

Recent Special Assignments

HWI L] L L] *
SUNDAY PUNCH
MUSIC MAN .,
GOLF BALL ,

Squadron Transferred
SeI"ViCe . . * . *

.

* *
3

to Milita

» . . . . . L . * . L]

*

*

.

L

THE ‘L4926 TH TEST 'SQUADRON (SAMPLING)
The Test Aircraft Unit (TaAv) .,

*

*

- . L] L . * L]

L ] L
¢ @
¢ o
* *
[ .
- ]
» .

L d . . * L 4

¢ & & o o @

L] . L] * * L] [ ]

.
.
.
.
*
.
-

ry Air Transport

APPENDIX IF: LIST OF SAMPLES TAKEN FOR EACH SHOT

GLOSSARY OF ABEREVIATIONS .

GAZETTEER

* * L . L] * L * L]

GLOSSARY OF TERMS , , . , .

INDEX , .

L]

e oo 2h2

LY
e o6 261
o« o o 267
LI Y 280
* e e 288
® o 9 290
s o s 291
« .. 292
. . @ 292
s o 9 296
« ¢« o 300
¢ o @ 303
¢ s o 306
¢« + o 316
s e o 319/
» + o 330

SWEH-2~003)




[

RH
(W)

A
i

THIS IS A PIAYXK F

RN R TR A T e O R S S S



Senter Historian

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 the L4926th Test Squadron (Sampling) but also many flyers,

scientists, and support 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 delayed the publication of the sampling story
indefinitely. It is intended, on the other hand, that this volume will
serve both as a history and a guide., There is included certain g
instructions in graphic detail, general problems are examined carefully,
such as scheduling, requisitioning material, and aircraft and personnel
under conditions of radiation, so that newcomers might not be totally
‘unfamiliar'ﬁith sampling as it was done in the past, '

On 16 August 1961, the L926th Test Squédron (Sampling) transferred
from the Air Force Special Veapons Jenter, to become a part of Air
Yeather Service, Military Air Transport Service, Along with the transfer
went many years of experience and profitable relationships among the
Senter and agencies of the Department of Defense, A part of that story
is also brought up-to-date as a tribute to the people who participated

in this invaluable service toward aeveloping the muclear genie,
Lo b ,LiaL¢  .’aJ“EﬁQ/
WARD ALAN MINGE
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INTROTU STICON

Undertaken at a time when atmoépheric testing of nuclear weapons
or devices had been discontinued fer more than two years, this monosraph
was to he a record of nuclear cloud sampling., Prior to comrletion of
the compilation of documents, interviews, and the writing of the
narratives,'the Russians had started atmospheric testing and the United
States had resorted to underground testing, As this history was concluded,
DOMINIC was underway and the sampling story continued,

From the opening chapters the transition is toward a "problem=
solving" attitude. The problems which arpear in the early tests are not
the problems of later tests; the solutions to the problems of the later
tests appear to have rotential future use, therefore they are discussed
in detail, BEmphasis has been rlaced on presenting the solutions to
rroblemsAunique.to the sampline effort, Wevertheless, the chronicling
of the cloud samrling effort.cannot bte comrletely divorced from the entire
nuclear testing activities,

Basically, the text contains information which all of those directly
assoclated with niciear cloud samrling or with decontamination of aircraft
should have knowledge. 1t is hoped that a study such as this will result .
in an increase in the understanding of the need for nuzlear cloud
sampling; that in turn, will result in an increase in the Ymotivation™
level of those called upon for pafticipation in future sampling efforts,

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

goncerted effort has been made to reduce technical terms and phraseology

ii ‘ SWET-2-003)

. ]

. - N

i it




to understandable levels, Those readers who may be required to engage
in directAefforts associated with the sampling of clouds will gain an
understanding of the over-all complexity of the sampling mission apd
will realize the importance of their specific tasks or missions,
Preparation of the chapter HARDTACK was made extremely difficult

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

implementing Operation DOMINIC. It is regrettable that this work could
not have been completed and published soon after the conclusion of HARDTACK,
It could then have been used as a primary reference source in planning
DOMINIC, with due recard to the technical contents of the referenced
specialized documents available from the Historical Division files,
Fortunately, many of the documents used in complling this special study
were assembled by a former member of the Air Force Srecial “leapons Center
. historical staff, Mr, “arren Greene, Had Mr, Greene not secured these
o documents when he did, mich of the story would have been lost, Unless
1 designated as being physically located--elsewhere, all docuﬁents referred
| Z£ to are in the files of the Air Force Special Weapons Center Historical
) Division, They are available to authorized individuals wishing to study
their contents; it is possible that copies may be loaned when requested
through proper procedures, |

The informality and approved direct-communication rules which wére
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, regardless of the

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

iii SWEH-2-003}
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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 as concerned many of the principals who ensaged in the awesome
task of nuclear testing.

Tt is repretted that jnsufficient credit is =iven to the pilots
who gathered the nuclear debris. Nor do the primary or secondary sources
give sufficient information concerning those rare individuals. The
scientists from "The Hill" (Los Alamos 3cientific Laboratory) who gave
me such valuable assistance in compjling this work, emphatically
expressed their opinions of the high and unusual calibers of the sampling
pilots., From Los Alamos, I am particularly grateful to Paul Cuthals
and Philip Moore who read the manuscript with a critical eye., Valuable
assistance was given by 301one1‘Paul H, Fackler who has had a guiding
hand in sampling from the early days and lJartain Cordon E. Stalcup,
historian for the 1;926th Test Squadrén (Sampling); many members of the
staff of the Air Force Special “eapons Jenter Technical Library, and by
ward Alan Minge, Air Force Srecial “eapons Scnter Historian, Mr., Minge
was rarticularly heipful and patient in the puidance necessary for
convgiting journalistic habits of writing into historical forﬁ.

[0 050 %/

LELKWD B. TAYLOR -
Master Sergeant, USAF
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CHROMOLQGY
First nuclear device exploded at Trinity,
New Mexico, introduced the atomic weapon era,
Atomic bomb dropped on Hiroshima, Japan,

Atomic bomb dropped on Nagasaki, Japan,

- Operation CROSSROADS conducted at Bikini

Atoll in Pacific,

Operation SANDSTONE conducted at Eniwetok
Atoll in Pacifie,

Operation RANGER conducted at Nevada
Proving Grounds,

Operation HUSTER/JANGLE conducted at
Nevada Proving Grounds,

Special Weapons Command, redesignated
Air Force Special Weapons Tenter, became
part of the Air Research and Development
Sommand ., '

Operation TUMBLER/SNAFPER conducted at
Nevada Proving Grounds.

Indian Springs Air Force Base transferred
from Air Training Command to Special
Weapons Center,

Operation IVY conducted &t Eniwetok Atoll
in Pacific,

Operation UPSHOT/KMOTHOLE conducted at
Nevada Proving CGrounds.

Operation CASTIE conducted at Eniwetok and
Bikini Atolls in Facifie,

Air Research and Development Command directed
the Special Weapons Center to undertake air-
to-air nuclear warhead rocket development.
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Operation TEAPOT conducted at Nevada
Test Site,

Operation REDWING conducted at Eniwetok
and Bikini Atolls in Pacifiec,

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 (enter began planning for
ultra high altitude shot of the HARDTACK
series,

Air Defense Command began limited emergency
MB-1 rocket capability.

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

Operation PLUMBBOB conducted at the
Nevada Test Site.

JCOHN Shot fired at the Nevada Test Site;
first live firing of an MB-l air-to-air
nuclear warhead,

Headquarters, Task Group 7.l (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 Eniwetok,
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Operation Plan 1-58 for HARDTACK provided
Task Group T.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 IT,

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

- SUNDAY PUNCH, contimuing world-wide

sampling.,

GOLF BALL,

KIWI-A PRIME, Jackass Flats, Nevada,
MUSIC MAN,

KIWI-A THREE,

4926th 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

Perhaps the biggest thing to come ocut of the Second World War
was the development of nuclear energy, The intensive program which
resulted in making this energy available was climaxed by the detonation
of the world's first atomic explosion.near Alamogordo, New Mexico, in
July 1945, Compared with later programs, the Alamogordo test was a
very primitive affair, Although the cloud itself was a factor in
planning the test and several B-29 bomber aircraft were airborne, on
this first test no samples were taken from the atomic cloud, Crater

samples were taken instead.1

Operation TRINITY

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

Alamos Scientific Laboratory, developed LITTLE BOY and FAT MAN, The
latter was chosen for the TRINITY test.,2 During the dramatic preparations
for the explosion, the Manhattan Project people had their theories pretty
well worked ou'b3 but there were a number of areas where speculation on
the possible results of the TRINITY were made. Some of the scientists
considered the possibility of setting off a chain reaction with the‘

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

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

the TRINITY shot was the subject of some attention, Professor J, O,
Hirschfielder, of the Laboratory, wrote: "Calculations which I have

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

SWEH-2-003);
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column would be of the order of 500 to 100 meters therefore we would not
expect to-poison an afea of more than a few square ch'.lometersc,“5 Professor
Hirschfielder also proposed that FAT MAN be fired during weather conditions
tconducive to thunderstorms,* which would reduce the radiocactive fallout

from the “smoke column."*6

Possible dangers from the radioactive cloud following the shot were
unknown, Therefore, precautions were taken to protect the unsuspecting
population near the test site, On Sunday evening, 15 July 1945, a convoy
of Army trucks parked along a road just outside the small town of
Carrizozo, New Mexico, northeast of the test site. The convoy commander
was in contact with the test bperations by radio and, if the nuclear cloud
drifted over the little town, the truck convoy was to entér Carrizozo and
evacuate the citizens.7 Just before daylight on Monday, 16 July 1945,
the first afomic bomb detonated with an energy release of approximately
23.8 kilotons.8 Two Sherman medium tanks, with Army crews approached
the crater follow%pg detonation and meésured the radiation, They had
been modified for sampling; a scoop operated from the interior of the tank
énd the interiors were lined with lead. Professor Enrico Fermi was in
one of these sampling tanks, supervising the operation, Crews lowered
the scoops and obtained dirt for laboratory analysis, This constituted
sampling mission for Operation TBINITY.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 préctical weapon."lO
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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 spome 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 CROSSEOADS, the debris
from an atomic cloud was sampled by aircraft.for the first time,

The greater part of the Operation CROSSROADS program involved the
United States Navy, From target arrangement to support units, the
operation was almost entirely'Navy with naval personnel filling 90 per cent
of the postsgl2 On 29 December 1945, the Joint Chiefs of Staff appointed
Vice Admiral William H, P, Blandy, an ordnance specialist, to command
Task Force One, the organization which would conduct the tests, President
Truman, on 10 Jamuary 1946, approved the appointment and, the next day,
the Task Force was ac‘biva'bed,l3 7

Air operations for CROSSROADS was commanded by Major General W, E,
Kepner,\Army Air Forces, General Kepner had wide experience in aviation
commands and was familiar with both Army and Navy air activibies, "
Admiral Blandy orgénizgd a mumber of task groups for specific fﬁnctionss
a practice whiéh was continued through nuclear test programs including
the overseas tests conducted ten years later in 1956,15

Under the Task Force, the Army Air Forces established Task Group
1.5, commanded by Brigadier General R. M, Ramey, General Ramey's Task

Group was responsible for all Army Air Force activities during Operation
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CROSSROADS and the 58th Wing of the Fourth Air Force was designated
Headquarters, Task Croup 1.5 (ProViSional)ol6 From this organization
came the staff for the test group., The 509th Composite Group and
Roswell Army Air T;gld transferred to the Fourth Air Force from the
Second, It had dropped the two atomic bﬁmbs on Japan during World War

IT, The 58th Wing then transferred from March Field, California, to

Roswell, There an intenasive training program was instituted, Fach unit
concentrated on its special mission, with the highest priority being given
to the bombing aircraft unit; the 393rd Bombardment Squadron. Bombing
ranges near Albuquerque and Alamogordo were used heavily and Slovis‘Army
Air Field as a satellite training field for Task Group 1.5 (Provisional)
where the world's first atomic cloud sampling was in preparation with

drone aircraft,

Sampling GROSSROADS

Operation CROSSROADS saw the beginning of Air Force atomic cloud
sampling with drones because of the unknown dangers. Manhattan Project
sampling rgquireménts included tiny portions of the debris contained

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

cloud, One of the,biégest worries for the scientists at that time was
that fractionation would take place, Fractionation was the physical
change in the distfibution of debris particles collected and could

give false impression of what the cloud contained. "With no

experience to fall back on," William Rubinson; a Los Alamos scientist,
ﬁrote, vA11 that one can do is to collect as many different samples in as

~many places and as many ways as possible, and devise what means he can
L _ SWEH=-2-003k4
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of testing whether fractionation has occurred, 4 silent prayer is then
méde that no fractionation will occur,m 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 g
period of time, other drone boats would go into the'target area to collect
more samples, If the later samples matched the earlier ones, Mr, Rubinson
reported, ", . , then we could be sure that no fractionation had occurred
between the time of the shot and time the first samples were collectedl*
Under the circumstances, Rubinson wished for as many cloud samples as
could be taken, For the airburst, he asked that cloud samples be taken
from eight different 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 froﬁ the atomic clouds

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

*
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 experienced B-17 bomber crews in the unit°19 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,2o Box=-like filter i

holders were mounted on the top and bottom of the drone aircraft fuselageo
Into these fitted two thicknesses of filter paper which admitted 90 cubic
feet of air through them, Each drone had a larger rubber bag which could
capture 90 cubic feet of air, These bags were opened for thirty seconds
while the drone passed through the cloud, then closed, In addition, the
engine air intake filters on the drones were removed after a flight and
tested for radiocactive debris, although this method produced very little
radioactivityolehe arones also carried cameras to record the growth of
the atomic clond at.close rangeozz A
Air Materiel'QQmmand technicians bewan an intensive training program
at Clovis Army AirFﬁeldto enable B-17 bomber crews to handle drone aircraft,
Special courses in the use of radiomcontrolled equipment were instituted
and preparation for an activity never before attempted, Drone aircraft
had been operated before by remote control, but during the drone training
program, safety pilots were aboard to prevent loss of these specially

23

modified aircraft, The Task Unit 1,5.3 accomplished its first 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
1ong-raﬁge navigation, cruise-control, rédiOacontrdlled landings and
takeoffs, and both high and low altitude missions in order to achieve
coordination between the'control aircraft and the drones, Much time
was devoted to ground approaches and to developing sﬁandard operating

procedures for all phases of drone control and operations, Sixteen

B-17 crews completed drone flying training during which they accumi-

1ated some 138 hours of flying and 90 hours of ground training,,2h

Late in April 1946, the Army Air Forces began moving to the Pacific
for the operational phase of CROSSROADS, The echelon of Task Unit 1,5.3
1left Clovis Army AirField from 19 to 23 April 1946, and flew to Hamilton
Field, California, to Hickam Field, Hawaii, to Johnston Island and to
Eniwetok, The water echelon arrived in the islands aboard the Rockinham
and all persommel of the unit were in pléce by 6 May 1946, Headquarters
for Task Group 1,5 was on Kwajalein, while the drone unit, along with
part of the air-sea-rescue Service, was at Eniwetok, 25

Drone flight training immediately resumed in the Pacific area with
eipht practice missions flown between 1, May and 2|, 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 rehearsal which cancelled after the drones ware already on station,
Altogether, the drone aircraft unit flew some 610 hours of rractice 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 ang launched
the aircraft from control Jeeps, and the airborne controllers who flew
the drones from other‘B~i7 control airplanes, During the training on
Eniwetok the ground drone operatdrs controlled 12), takeoffs and made
1Lo iandings with the B-1l7 drones, The airborne controllers totaled
89 flights during the same period‘,,z6 During all these practice missions
a safety pilot sat in the drone aircraft, On one occasion the safety
pilot prevented the drone B-17 from crashing on takeoff, On another
occasion the drone went into a steep climb just after clearing the runwvay
and the safety pilot straightened it out before the_airborne controller,
in a control B-17, took over the flight of the drone, On another
occasion a corroded gntenné snapped on a drone, which would have beean
lost had the safety pilot not been aboard to land the aircraft, As these
malfunctions occurred; the drone unit technicians and mechanics corrected

the trouble ang experienced what to watch for in other drones,27

Sampling ABLEQShot; On the last day of June 1946, word circulated
that the fifst atomic bomb of the series was to be droppgd the next
morning, Duriﬁg the night, crews swarmed over the drone aircraft, making
final adjustments, At about 0130 on the morning of 1 July 19L6, the
firsﬁ of some 85 aircraft took off +o participate in the tést° On
Eniwetok, ground control pilots in.radio Jeeps sen£ 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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programmed 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 Lagoon°

A command aircraft, with General Kepner and General Ramey aboard,
circled over the test area on the 1ookout for any last minute changes
to the air pattern while the B-29, arriving with the bomb; reported
bombs away and'at approximately 0900 ABLE exploded over the target fleet,29
At this point, the control aircraft, MARMALADE TWO, turned its B-17 drone,
FOX, toward the rising cioud at an'altitude of 21,000 feet, As the drone
neared the atomic cloud, MARMATADE TWO. released it on automatic pilot and
drone FOX entered the cloud about eight minutes after explosion, MARMATADE
TWO speeded up, cifcling around the cloud carefully, and when FOX drone
came out the other side, again took command and began the trip back to
Eniwetok,

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

The control B-17 was heavily loaded with fuel and, when it had circleg
the cloud, GEORGE drone had already come out and was headed away, The
master drone control airéraft then took control of GEORGE until the
control aircraft caught up, At 0921 HOW drone entered the cloud followed
by LOVE drone at 0922, Both were recovered by their control aircraft,

The four B-17 drones were flown bgck 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 personnel removed the air bags and fuselage filters, loaded them

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

especially "hot M

| The ABLE test sampling mission proved to be a success, For the first
time samples were taken from an atomic bomb ¢loud, 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 hecessary precision flying, Top test officials
decided that two of the B-17 dronés, 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 Pikini or
Eniwetok preparing for the mission, A radio beacon on the target ship
aided the drone controllers in positioningOBO
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 GECRGE underwent two practice passes across the target
ship, The radio beacon on the target was of great aid in placing the
aircraft,Bl

Seconds before BAKER Shot, drones FOX and GEORGE started 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 television

10 SWEH-2-003)




irst

se
oWn
oint

T,

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 well split,and standard aircraft cushions inside the
aircraft bursted, Drone control was maintained throughout, however, Ten
seconds after the blast, the shock wave struck GEORGE, 16,000 feet over
the target, GCEORGE gained 300 feet from the shock wave, but sustained no
visible damage. Both aircraft responded to directions and landed safely
on Eniwetok.33

Drone HOW passed through the atomic cloud at 7,000 feet on é
sampling run five mimutes and eight seconds following detonation, At
seven and one-half minutes after the detoﬁation, 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, after a call for help, the
master control aircraft Fegained control,,Bh 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 sustaiﬁed some damage,Bs

When Manhattan Project scientists later removed the samples from_
drones HOW and LOVE, they discovered that the HOW sample was too weak,
Cnly the LOVE saméle ﬁnd one Navy drone sample were of any value, 36

EEEEEQEEE l,é,l, Navy Drones, A Navy drone unit also collected

samples from the atomic clouds during Operation CROSSROATDS, Organized

1 SWEH-2-003),

——N




at the Naval Air Station, Atlantic City, New Jersey, on 26 January 1946,
it had 30 drone F6F=3Ks and 26 drone control FéF5s, On 7 March 1946,
the unit boarded the aireraft carrier Shan ri-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°37
When the Shangri-la sailed from San Diego, the Navy Drone Unit had four
F6F drones modified to collect samples, In the Marshall Islands, the
drone aircraft landed on Roi Island, base of operations, While waiting
for ABLE, the Navy drones accomplished 139 takeoffs from the decks of the
Shangri-l_ég with 110 catapult launchings, The unit also accomplished 87
drone landings on the carrier deck.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 F6F drones
suddenly went ouf of control, dived away from its moﬁher ship, and crashed
into the sea, The other three drones went through the cloud and returned
safely to Roi Island where the Manhattan Project personnel removed the
samples, .

For BAKER Shot, the drones carried cameras, In the 2ly days between
shots; the Shangri-lLa launched drones )93 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 airplane ang pilot
were lost. Otherwise, BAKER operations went off without incident, the

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

Lo

with a usable sample,

Evaluation of CROSSROADS Sampling

The Manhattan Project scientists left no doubt they had received

valuable information from the sampler drones during Operation CROSSROADS,

Sampling papers from both shots were good, although only one B-17 and one

F6F got samples on BAKER Shot, Subsequent chemical tests indicated that
no fractionation had taken place,hl The rubber air bags, carried aboard
the B-17 drone aircraft worked very well for collecting samples, They
had been opened for about 30 seconds while in the cloud, and scooped up
air and debris samples, However, technicians were unable to use these

because ", . . We were unable to learn in time how to get the activities

out of the bag without fractionationo"h2 Finally, a B-29 tracked the

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

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

the radiation intensity was barely detectable,hB

After a look at the data back at Los Alamos, Mr. Rubinson made these

recommendations for future attempts to sample nuclear clouds:

If it is at all possible, samples should be collected
by the drone air filter method, These were our most
reliable samples, , , , It should also be important
to try to collect a sample about 2l hours after shot,
with precipitron on a B-29, in order to see if an
accurate efficiency determination is Teasible with
such a sample,

“Operation SANDSTONE

The following spring, on 3 April 1947, the Yos Alamos Scientific
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Laboratory proposed a new atomic test seric:—zs,L15 which the newly established
Atomiec Energy 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 %ith
Lieutenant General John E, Hull, United States Army, as Commander, while
Major General William E. Kepner received command of all aerial units, the
same duties he had performed during Operation CROSSROADS.hé

Although Task Force SEVEN became official on 18 October 1947, various
units began operations before 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 SANDSTONE. At the same time, the Air Materiel Command, Air
Proving Ground Command, and the Alr 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 On 16 Octoﬁer 1947, Brigadier
General Roger M, Ramey, was agzain called upon to command the task group.
which was to gatﬁ;r cloud samples and shock wave measurements with drone
aireraft, operate photographic aircraft, long-ranse weather reconnaissance
aircraft, cloud tracking aircrafit, air-sea‘rescue.aircraft, inter-island
air transportation, emergency air evacuation for Eniwetok, if needed, and
aireraft to transport radiological safety monitors, and radiological sample

L8

materials,
Official organization of Task Group 7.l took place at Fort Worth,
L9

Texas, on 9 January 1948, Copies of the reports from Operation
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CROSSROADS were obtained from Air Force histories 80 that Task Group

7.L staff members.could read about problems encountered during the former
test. A significant change occurred with the new operation as security
classification became much tighter, Also, obtaining supplies and qualified
personnel was much more difficult in 1948 because the war was sometime

passed and military services were operating at a low ebb.50

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

commanded the First Experimental Guided Missiles Group, Eglin Air Force Base,
Cn 1k July 1948, Major General William L, Richardson, Chief of the Guided
Missiles Division, Air Force headquarters, wrote the Colonel requesting
information about the Group's capabilities to train and make available

either B-17 or B-29 aircraft for Special drone missions, After studying

the problem, Colonel Kiigore}s people concluded that it would take about
two years to develop the B-29 for drone opération° Emphasis shifted to
E-17 aircraft when on 15 August 1948, General Richardson visited Eglin Air
~cree 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 preparation of the
sampler drones for SANDSTONE got under way. However, on 8 December 1918,
the drone requirement changed, Colonel Kilgore was to supply 12 samplers
and 12 control B-17 aircraft,

The drone unit, Task Unit Tolic2, 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 seratch" on the complicated electronic
equipment used in the drones, Also, there was serious shortage of

"beeper" pilots to control the drone aircraft, Officers who had experience
with drone aircraft operations were called back into service and others
were 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° Therefore, a large number of pilots entered into

the "beeper® training,

There also was a problem in Securing and training maintenance
personnel for the drone unit'é communications and electronics equipment,
Besides a lack of qualified personnel, there was not enough space to
conduct the training, equipment was lacking or inoperative, and power
supplies for the equipment on hand was inadequate, In some cases
individuals héd been assipned to the unit for maintenance training after
the outfit had packed up for fhe move overseas to the test siteo52

The drone unit's training program also caused a seéurity problem,
Yo information had been given out regarding the impending Operation
SANDSTCNE tests, ﬁowever, Colonel Kilgore searched the entire Air Force
to locate all personnel who had helped operate drones during CROSSROADS,
When these "o0ld hands" arrived at Eglin Air Force Base they recognized
the preparation soon enough and concluded that another nuclear test

53

operation was under way,

Twenty=-four B-17 aircraft were prepared for SANDSTONE sampling, half

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

per cent spares in the program,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
filter boxes were removed by pulling a lanyard attached to locking pins,
™e lanyards were secured to the aircraft fuselage during flight and

were handy to ground crews., The drone unit personnel built a special

rig wvith which to lift the top filter box from the aircraft, The bottom
filter holder was allowed to drop to the ground when the lanyard was
rulled, Atomic Energy Commission persomnel then dragged the boxes some
fifty feet away from the aircraft where they were disassembled to get at
the paper., All the operations, with the exception of actually taking the
filter papers out of the holders and putting them into a lead sampler
container, were done by hand and personnel who handled these boxes wore
cotton gloves, Tongs were used to actually get the filter papers off the

holders and into the containers.SS

Some Special Problems, During Operation SANDSTONE, radiochemical

experiments with drones held a high priority, However, the "beepert
rilots aboard the B-17 qqntrol aircraft had to have light to properly
Flace these samplers in ;he cloud, On the other hand, a minimm of 1ight
was necessary at the moment of detonation to accommedate yet another
important scientific experiment and compromise'waé needed,56 While st£ll
at Zelin Air Force Base, the drone unit began flying missions to determine
more precise light changes at altitude and at pround level, just as dawn

approached.s7

After arrival to the islands, the drone unit beran 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 was decided detonétion
times for SANDSTONE could be determined., The drone aireraft wnit had
discovered that, at altitudes over the target area, it was daylight some
ten minutes before it was light on the surface, Therefore, the lighting
problem was selved by exploding the device some ten minutes before daylight
arrived at the water suri‘ace,5

Another problem was settled 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 from 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 personnel could remove the samples,59 s 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, and probably would rip the papers up, After arriving in the
islands the drone unit altered this procedure. On the day before a
scheduled shot; pilots would fly the drone aircraft manually to Eniwetok

and land them, The ground controllers would go to the island alsc, On
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sihet morning, the control aircraft would take off from Kﬁajalein and fly
to Zniwetok, 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 drﬁnes to Eniwetok where they landed and
the control aircraft proceeded to Kwajalein, This new plan added )1
additional personnel to the population on Eniwetok, but was considered
worthwhile because of the added ability of the drones to secure
satisfactory samples,60 To establish a routine, Task Unit 7,l,2 accome

plished many early morning drone flights, similating missions,

X RAY Shot. The day before X RAY, on 1) April 1948, eight drones

were flown from Kwajalein to Eniwetok, On the way, pilots made final
electronics checkouts, Before daylight the next morning the control
aircraft from Kwajalein arrived overhead and the drones were launched and
eiven over to the control aircraft, At 0550, about half an hour before
the shot, the drone unif reported to General Kepner that they_were on
station.61 Four were north of the target and four south of it, at 4,000~
foot intervals on each s}de, starting at 1L,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 ¢loud before going home.,62

Just two minutes before detonation, the B-17 drone aircraft flying
south of the target at 1L;,000 feet altitude, suddenly went out of control,
and though the control B-17 attempted chase, the drone crashed and

exploded in the ocean near Engebi Islando63
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The shot detonated on schedule and the atomic cloud began to climb,
The "beeper" pilots turned their drones off station, aimed them at the
cloud, set them on automatic pilot, and turned them loose, then the
control aircraft raced around the cloud to retrieve the drones on the
other side, Similar to Operation CROSSROADS, this time, however, the
control airecraft turned their drones around again aimed at the cloud.,
On the third penetration, five of the seven drones made contact with
the cloud, bat the drones at 18,000 and 20,000 feet did not penetrate
because the "beeper" pilots couldlnot locate any portion of the cloud at
their altitude,

The seven drones landed safely at Eniwetok, where the Atomic Energy
Commission crews removed the samples and 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,

YOKE Shot., YOKE Shot was detonated on 1 May 1948, Drone 6perations

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 feet altitude, directly
over the detonation, A camera in the drone exposed a picture just at
detonation, When the shock wave hit the drone, it was not damaged, but
the "beeper” pilot had some moments of control difficulty. Colonel |
Kilgore recommended to the air commander that this drone be withdrawn
from sampling, The other seven drones collected their samples on three
passes and returned to Eniwetok. These samples were even better than the

65

~ones collected previously,
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- lmb,. ZEERA Shot, ZEBRA day operations were not different from other
1ea oreraticns, with the exception that on the last SANDSTONE shot all

pipht drone aircraft gathered samples, Los Alamos personnel declared

66
o s=e 7RFRA samples to be the best yet,

, Rad-Safe Program on SANDSTONE, The Rad-Safe program on SANDSTONE
“ezame very important, The unit monitored all aircrarft, ihcluding
~ne drones, and had Rad-Safe monitors aboard all flieghts, Participating
offﬁéers included Lieutenant Colonel Karl H, Houghton, involved in

., at radiation studies ét the Air Force Special Weapons Center; Colonel

telert V7, Isbellg later to become chief of the Nuclear Applications

fgy Franch at Air Research and Development Command; and Colonel J, J. Cody,
tific ’r,, Assistant Rad-Safe Chief.67 From the standpoint of future cloud
ple samrling operations, Colonel dey's experiments with film badges on the
EOAiB,éL 2-17 drone samplers were most significant, He placed these detectors
on the outside fuselége of the drones, and inside where crew mémbers
ons would have been had the planes been manned, Colonel lody's experiments
000 indicated that radiation from the atomic clouds was not as great as had
et ceen thought. The structure of the aircraft gave much protection and
tly lethal dosages were received only from the drone aircraft which penetrated
the atomic clouds within five to ten minutes after'detonation,68
b Colonel Fackler Accidentally Penetrated Cloud, During Operation
SANDSTONE, an aircraft accidently flew through an atomic cloud and the
crew suffered no ill effects, This incident commenced a chain of events
5 which eventually resulted in manned samplers,
he

As Task Force SEVEN was being staffed, Colonel Benjamin G, Holzman
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reported as meteorologist, He had served in the same capacity during
Operation CROSSRDADS,69 Another of the officers called in to help
with the weather missions was Lieutenant Colonel Paul H, Fackler, who
was then stationed on Guam., On 1% April 1948, Golonel Fackler flew a
WB=29 weather aircraft engaged in tracking the X RAY Shot cloud, As
the aircraft had a filter box, the colonel flew a pattern at right
angles to the path of the cloud, and by instrument readings from the

- filter box, was able to track the approximate path of the radioactive
cloud, When the filter papers were tested by Los Alamos personnel, they
were too hot and allowed to "cool off* for several days before running
experiments, Very interested in the hot papers, Colonel Fackler
contacted Colonel Holzman and surgested that, since these filter papers
had been exposed to the radioactive cloud hours after the detonation3
further experiments should be conducted,

Colonel Holzman agreed and célled a meeting with a number of Los
Alamos personnel to discuss the phenomena of the cloud tracker filter
papers, There Colonel Fackler proposed an experiment, He wanted to
fly a filter-equipped4WB~29 near a radioactive cloud, making passes
toward the cloud but turning away without actually penetrating the cloug
itself, The Los Alamos scientists doubted that much data would be
obtained by this flight, but they agreed to the experlment, nonetheless,
It was then set up for the last event, ZEBRA, And then conferees establisheéi
the following for the flight: Colonel Fackler was to stay at least 10
miles away from the visible cloud ang limit himself to an exposure of

100 milliroentgens, The mission would be flown at 20,000 feet altitude,
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cn 15 May 1948, ZEBRA Shot was detonated and Colonel Fackler took
¢ff in his QB-29. The mission was about three hours old when the plane
<rrroached the radioactive cloud, then made a c;imbing turn to the left,
-~ sides of the cloud were irregular and, in the turn, the WB-29
inadvertently penetrated a small "finger" projection of the cloud, *"No
~ne keeled over dead and no one got sick," Colonel Fackler commented,

» n fact, there seemed to be no undue alarm among the cre& members "

The WE-29 continued its mission for approximately LO more minutes before
the Rad-5afe monitor in the nose of the aircraft suggested that the-
aircraft return, On the way back to Eniwetok, Colonel Fackler flew the
aircraft through sevéral rain squalls as a precautionary device, This
decreased the radiation readings on the exterior of the aircraft and,
apparently reduced the sample gathered on the filter papers,

Following the mission, Zolonel Fackler discussed the eiperiment
with Zclonel Cody, assistant rad-safe officer for the operation, This
incident, plus the film badge experiménts he had conducted, gave Colonel
ody the idea that manned sampler aircraft, operating several hours after
a nuclear detonation, might possibly obtain samples much more efficiently
than measures used heretofore, With drones, the "beeper® pilot aimed
ihe aircraft toward the atomic cloud and the sample was obtained by pot-
iuck, A manned sampler could be maneuvered while approaching the cloud,

and during penetration so that the most likely 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 %o consider
the possibilities of manned samplingo Colonel Fackler meantime, returned

0
to his Air Weather Service duties on Guam.,7

Operation SANDSTONE Conclusions

In spite oflthe manned sampling incident; the Air Force concluded
from Operation SANDST(NE that the reliability of drone aircraft for
collecting cloud samples had been‘provv\-:n.g but more drones would be needed
for the next test, Sampling required improved drones and improved control .3

equipment, Also, more up to date sampling boxes should be designed for

sampler aircraft, One of the biggest arguments for changing the design
of the filter collectors was that four Los Alamos personnel suffered A V%
serious beta burns on their hands while handling samples,71 After

Operation SANDSTONE, the Air Force recommended that a permanent drone

aireraft unit be established to cérry out the sampling missions during

E:
B
53
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s
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nuclear tests, Such an organization would allow the retention of

experienced personnel and help insure the development of equipment .

needed for sampling operatjonso72
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CHAPTER II

-EARLY MANNED SAMPLING ACTIVITIES

Following Operation SANDSTONE there were three years during which
no ruclear testing was attempted by the United States, However, the
Atomic Znergy Commission continued research and laboratory experiments
en nuclear weapon design and determined more testing would be needed,
Cne of the drawbacks to nuclear testing was the high cost of operating
(n the Pacific, The Atomic Energy Commission, therefore, suggesbed
that a location within the United States_ be used for smaller nuclear

detonations, Several sites were considered Wt no action taken,

Sampling Operation PRANGER

Meanwhile, time approached for another test series, This was
Cpreration GREENHOUSE, scheduled for the Pacific Proving Grounds in 1951,

However, therg were a number of minor weapon design problems which needed

'solving beforehand, and in November 195'0, the Atomic Energy Commission

resurrected its proposal for a continental testing site, In December,

_approval was given to use the las Vegas Bombing Range, northwest of

Las Veras, Nevada, The Atomic Energy Commission also proposed that the
testing site be put to use immediately to secure the information needed
for GRZENHOUSE. This proposal was sent to the President who approved

if on 11 Jamuary 1951, and Operation RANGER followed, From the first
proposal to the final shot the entire operation was planned and exécuted
in less than three months, Though "quick and dirty," Operation RANGER
contained 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

1 ]
cloud with a manned alrcraft

Mamed Sampling, Following Operation SANDSTONE, Colonel Joseph J,

Cody, JIr., had continued work on the possibilities of collecting cloud
samples with manned aircraft, For three years, he conducted, or had
conducted; a number of theoretical studies which were favorable, but
realizéd there was no time to organize drone samplers for this operation,
KHowever, he asked the Air Weather Service headquarters for some WB=29
aireraft with which to conduct experimental sampling, The request came
Just 28 days before the first shot was to be fireg and Colonel Fackler,
who had been transferred from (uam to Washinston since SANDSTONE ended,
helped secure these alrcraft 2 Eventually three WB=29 aircraft were
removed from storage and made ready for the sampling program, Personnel
installed fllte;“boxesg like the ones used on drone aircraft during
SANDSTONE.,3 Two more WB=29 airecraft were secured aﬁd modified to track
the cloud?

Several purposés evolved for the pfogram, First the cloud fracking
aircraft were a requirement established by the Atomic Bnergy Commission,
The cloud samplers, however, were for the Air Force atomic energy
detection system, They also afforded an opportunity to calibrate radiac

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

sairline collecting .from a nuclear clond several hours after an atomic
- »2nation,
Cn 21 Jamary 1951, Qolonel Fackler with a Major Lester R, Ferriss,
lﬁu,.flew to Mellis Air Force Zase in order to establish an aircraft

rentrol facility where communications were available and where they

1 1att

otted positions of the cloud sampler and cloud tracker aircraft,

established a control center separate and independent of the center

~rintained for all other aircraft in the test, The two colonels

ilternated as aircraft controller. They were followed by the WB-29
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aircraft and crews on 24 January 1951, and early the next morning, they
took off to participate in the full-scale rehearsal.5

On the morning of 27 Jamary 1951, the B-50 aircraft carrying the
first nuclear devi&e for Operation RANGER arrived over the test site,
having taken off from Kirtland Air Force Base, At‘02h5, the first
sampler, QUEBALL One, took off from Nellis Air Force Rase, Zolonel
Fackler piloted the aircraft and Colonel Cody was in the nose
compartment as radiological officer.* Five minutes later the second
sampler, piloted by Second Lieutenant Nick J. Di Francisco and with
Major Earle E. Sweetland, radiological officer, was in the air. Thel
two samplers climbed to altitude and established a "race track"
pattern between nearby Indian Springs Air Force Pase and the test site,

After detonation at O5L5, the two sampler aircraft continued on
their orbit for some time before Colonel Zody bepan thé mission, At
L9 minutes after detonation, Solonel Fackler turned the - WB-29 aircraft
‘toward the atomic cloud. The cabin and crew compartments were
depressurized and ‘the crew went on 100 per cent oxygen. Colonel Cody
indicated a portion of the cloud which he believed would give good
sampling results and Colonel Fackler flew the first sampler through the

cloud and out the other side, The radiation dosage limit for the

¥Besides Colonels Cody and Fackler, the crew of the first sampler
listed Captain Roy E. Ladd, aircraft commander; lJaptain Hollie H,
Schuder, weather forecaster; 2nd Lt. Elmer Eskridee, navigator; 2nd
Lt. Thomas H. Hanley, navicator; TSgt Stanley R. Dixon, engineer;
.5gt, Willard B, Johnson, dropsond operator; Sst, Robert d, Ave,
radio operator; and Spl, Henry J, Hepola, radar operator.
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samrler crew had been set at 200 milliroentgens and, after
s first penetration, this 1imit had not been apprgached. After a
~p:and pass, the radiation dosage_for 'l_:he crew was reached, and the
:agare was approximately 150 milliroentgens for the mission, The WB-29
+»on returned to Nellis Air Force Base, The second sampler also
arrroached the cloud but penetrated only slightly. The aircraft
~~ntinued the maneuver until Major Sweetland reported the crew exposure
nad approached the 200 millircentgen limit, when it also returned to
vellis Air Force Base, |

The latter method prevailed for the remainder of Operation RANGER,'
“vring the second shot, fired on 28 January 1951, only one aircraft
~athered samples. On the third shot, 1 February 1951, two sampiers
orerated; on 2 February 1951, only one aircraft sampled, For the 1§st
shot, on 6 February, two aircraft sampled, |

During Operation RANGER, Major General Roscoe E, Wilson, from the
“7"ice of the Assistant for Atomic Energy, visited the site and Colonel
>ody and Colonel Fackler gave a description of their mamned sampling
activities, Although the program had been conducted for the benefit of
_AFCAT-1 programs, they argued that manned aircraft could be used instead
of drones to gather cloud samples for the Atomic Energy Commission
radiochemical program, General Wilson agreed that the idea sounded good
and supgested that Colonel Fackler draw up more definite plans if the

results of the RANGER experiments were successful,
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Preliminary reports indicated that the samples were strong enough
for léboratory“experimentation, even though they were gathered long after -
detonation, 4lso, Colonel GCody reported: MThe indicated exposure levels
of the crews in these operations have been below those anticipated in

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

to use manned samplers on future operations, more adequate instruments
and equipment be developed., 4nd, finally, "e o o it may be wise for the
Air Force, if such operations are to be continued, that a test unit be

formed to do this type of operation,"9

Operation GREENHOUSE

Within a few months of the ending of Operation SANDSTONE, pléns
were under way for another nuclear test series in the Pacific in 1951,
By mid-December 1948, the Los Alamos Scientific Léboratory established
requirements for at least éight drone samplers which were to make about
two penefrations. On 18 Jamuary 1949, Air Materiel Cgmmand held a
preliminary conference to consider drone requireméntss "o s o since it
was generally ré;ognized that radioclogical sampling provided one of the
most important methods of measuring weapon gfficienoye" Plans called for
aircraft to penetrate the cloud at relatively slow speeds and it was
decided B-17 drone aircraft were to be used, However, a month later
some officials considered qhanging the drone-type aircraft, but

development necessary and the time were thought to be excessive, In
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vay 10L9, that Command went ahead Awith drone aircraft plans, The Atomic
zneroy Commission needed 12 drones aqd 12 director B-17 aircraft s while
tir Force program required 5 B-17 drones, 3 B-17 directors, 6 TF-80
4rones and 5 TF-80 directors.lo -

In August 1949, Major General Carl A, Brandt, chief of Requirements
at Air Force headquarters, confirmed these requirements with instructions
to the Air Proving Ground Command to supply this support for the 1951
tests.n Requirements changed but slightly, The TF-80 drone and director
aircraft were replaced by T-33-type aircraft.12

Task Group 3.li, for Operation CREENHOUSE, formed at Eplin Air Force

Pase, Florida, under the command of Major General Robert M, Lee, The

weather reconnaissance and forecasting, inter-atoll air transportation,
and operate the aifbase facilities on Eniwetok Island, The Experimental
Aircraft Unit of the Task Group camé under the command of Jolonel Thomas
"« Gent, who also commanded the 550th Guided Missiles Wing of the Air
Proving Ground, Called Task Unit 3.L.2, it was unique in that it
consisted of regular Air Force orranizations redesignétied for task

-'*roup missions, The 550th Guided M.18511es Wing operated the drone
aircraft for GREENHOUSE, while its 3200th Drone Squadron provided the
electronics section for the operation, "The majority of these individuals

nad participated in former atomic weapons tests where drone aircraft

vere employed," the Task Group final rerort stated, "Their experience

¥as an invaluable guide in organization of this Task Unit and in
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1
training personnel." L At Eglin, personnel worked out drone operations
- and, later, training of the unit at Eniwetok continued until the GREENHOUSE
shots were scheduled.

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

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

- aircraft., The two T—33 drones, with their control aircraft, were scheduled
4o take blast and gust measurements., The first drone went out of control
on takeoff and!crashed° The second T-33 scraped a wingtip on takeoff but
continued on and completed its mission, One of two B-17 drone aircraft
also scheduled to take blast measurements, aborted because it did not
respond to controls,.

The fleet of aircraft presented a large array. There were 20 B-17
aireraft in the vicinity of the detonation to secure samrles. Eight of
these were drones, 8 were directors, and the remaining h.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 sircraft. By the time the master aircraft regained control,
there was no time to guide it through the cloud. With this exception, all
the drones took good samples,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 but refused to respond
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+o control signals. It crash landed on deserted Bogallua Island and
exploded; however, personnel removed usable magnetic tape data from
+he wreckage, The B-17 sampler drones carried out their mission without

17
incident,

The third shot was GEORGE, fired on 9 May 1951, Wet weather before
tne shot caused drone crews to use heaters and fans in order +o dry out 
electronic equipment, During operations, one of the B-17 drones did not
respond correctly to directions and was returned to base, The other seven
drones completed sampling missions, '

During the final shot, ITEM, on 25 May 1951, one of the B-17 drones
d4id not respond., To éach signal, the drone reduced power, While both
the control and master control aircraft tried to remedy the situation,
the drone finally stalled and dived into the ocean, The ﬁther seven
aircraft performed adequately.lB ..

The two WB-29 aircraft of the Air Wéather.Service which_eollected
samples received little attention, Except during the first CREENHOUSE
event when one of the W3-29 aircraft aborted because of engine trouble, the
two manned saﬁplers participated in each shot.l9 After Operation RANGER
there had been little or no time but Céloﬁel Fackler and Colonel Cody
obtained two aircraft from Air Weather Service, They operated from
Kwajalein and were considered a minor part of the test aircraft pattemn
around the nuclear blasts., The two repeated their experiences of
Cperation RANGER, with the exception that the crew‘radiation dosages were

a bit higher.2o
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Cperation BUSTER/JANGLE

Following Operation GREENHOUSE, the Air Force and the Atomic Energy
Commission looked more favorably upon manned samplers, (REENHOUSE
became the last atomic test series during which drone aircraft were used
for this purpose., At Air Weather Service headgquarters in Washington,
Colonel Fackler worked out what he considered to be a reasonable test
unit for the Air Force portion of atomic testing, The plan called for
Cc-82 tfansport aircraft, helicopters, radio jeeps, B-29 sampler aircraft,
aircraft to track atomic clouds and for terrain surveys,‘and those
required for 1ogi§tic and administrative support.* Major General Wilson,
Office of the Assistant for Atomic Energy, agreed that such an organie-
zation would be good for atomic energy testing; but, the services were
operating under short funds and the Korean War was in progress, General
Wilson believed the plan was too "plush" and would never be approved
by the Air Force. H&wever, Brigadier General John S, Mills, Commander,
Special Wéapons Command, was looking for men and the General asked
if Colonel Fackler would like to transfer there, so that he became part
of the mainstream of sampling activities.2

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

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

*This organization would have been comparable to the L950th Test
Group (Nuclear) which was finally orpanized five years later,
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= ¢ne coordinating agency for all Air Force participation, Later,

.~ uily 1951, the Command was made coordinating agency for all military
~ar+2ipation in the test series, .except for ground forces which would
- -4 maneuvers around the test area.22 On 17 May 1951, Brigadier
+~~ral Mills visited Air Force headquarters after observing Operation
FUNUASE tests, There he was asked %o provide cloud Ssampling and
tracking, and the terrain survey flights for a new continental series,
se assured the Washington officials that his command could perform

these duties, 23

Preparation for Sampling BUSTER/JANGLE, ¥n July 1951, Lieutenant

czionel Karl H, Houghton, with Lieutenant Colonel Rarl W, Kesling, the
Srecial Projects Officer for Operation BUSTER/JANGIE, visited Los Alamos
3:ientific Laboratory for discussions with Dr, Alvin ¢, Graves, Test
:;rectorf They believed the use of jet aircraft for sampling worth

‘rying. Dr, Graves agreed %o the use of jet sampler aircraft -on an

2
experimental basis, The result was the most extensive aircraft inventory

et asked for nuclear testing, The Special Weapons Cﬁmmand's L925th
“est “roup (Atomic) was responsible for supplying these aircraft but
d2d not have enough to cover the requirements, on. 28 and 29 July 1951,
the L925th sent two of itg B-29 aircraft to McClellan asp Force Base,

-alifornia, for modifications, In accordance with AFQAT-1 requirements,

* .
Lieutenant Golonel Houghton, Special Weapons Command Ajir Surgeon, was
appointed the Radiological Safety Coordinator for the Command,
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compartment, above the fuselage, Air Materiel Command supplied a third
modified B-29, These three were flown to Kirtland Air 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 Command supplied jet aircraft for the sampling, Three T-33

aircraft, plus pilots, radioclogical officers, and maintenance personnel

i
comprised the Eglin group, under the command of Captain Edwin R, Kregloh£%

The Los Alamos Scientific Laboratory designed, supplied; and owned %
the sampling equipment for mamned sampling, With the exception of AFOAT %
equipment used for long-range, low-level sampling, this included ?
outfitting the T-33, F-8L, B-36, and the current B-57 equipment, The

Laboratory's contractors were Professor Elliott Reid from Stanford

University on aerodynamics; Tracerlab for design and construction on 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/JANGEE the T-33 samplers had very limited range.z7 But,
by October 1951, the six sampler aircraft were ready and, on 10 October
1951, three B-29 and three T-33 aircraft moved to‘Indian Springs Air
Force Base,

The L925th Test Group (Atomic) borrowed further, Three B-29

weather aircraft came from the 57th Reconnaissance Squadron, at Hickam
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o orce Base, Hawaii, and operated from Kirtland, Major Roy E, Ladd,

ALT

wuo nad commanaed the first manned sampler during Operation RANGER, was

-cmmanding officer,

wne

e BUSTER/JANGIE Shots, The L925th Test Group (Atomic) had
~rerational control'over all aircraft in the test patterns, These
. n-luded two B-50 indirect bomb damage assessment aircraft, one B-29
on the same mission, three C-L7 photographic aircraft, one C-5L flash
vlindness aircraft, two B-29 paradrop aircraft, one P2V and one B-17
radiac aircraft, one C-L7 disaster aircraft, the bomb carrier, and,

2
rinally three T-33 and three B-29 samplers, 9 Lieutenant Colonel

rackler 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 aiz‘craf'l:;,3 0 This function took place in the control
- roint building, then in the process of being built at the Nevada

Proving Grounds, There was no electronics equipment installed and radar

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

W

plexiglas, edge-lighted %hem, and supplied the six plotters with
. colored pencils, One board _‘plotted the progress. of the aircraft flying
e 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 Pf 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,

BISTER ARLE. 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 October 1951, The shot produced very little nuclear
radiation and terrain survey and cloud tracker aircraft were cancelled,

32

and one of the B-29 samplers went home,
For ABLE Shot the B-29 samplers operated from Nellis Air Force
Base, near Las Vegas, because Indian Springs had no night lighting
facilities, The B-29 samplers carried on all flights a radiological
officer and a trainee radiological officer, in acddition to the regular
crew., Bach 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 rather long mission,
The first pass through the cloud resulted in no radiation being detected,
Therefore, the samp%er made eight more passes through the cloud at
altitudes from 100 feet to 7,500 feet which finally resulted in adequate
samples°33 Tt flew directly to Indian Springs Air Férce Base, landed;
and taxied to the decontamination area where the crew left the aircraft
through the nose 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 -

removing the paper samples from the aircraft and preparing them for
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shipment to the various laboratories involved, An AFOAT-1 crew aided
in this work during the entire operation and Colenel Houghton's
radiological safety personnel were on hand to gain experience in
monitoring and sample paper r'e:moval.’:u’l

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

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

from Kirtland, but returneqd when the weather did not clear, Two days
later the drop occurred. Tuwo 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 orders from'Colonel Fackler's operation
center at the control point, it took off from Indian Sprinss and made

a épiral climb to the required altitude for Sampling passes, The
aircraft was depressurized and both crew members went oﬁ~1OO 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 éxperiencé with the T-33 aircraft indicated that some
method of vectoring the aircraft +o the cloud was needed because,
without the fuel ordinarily carried in wingtip fuel tanks, the aircraft
had a limited range of only one hour and five minutes, As a possible
solution, Colonel Fackler had the B-29 aircraft gzive five minute

35
position reports on the cloud thereafter,
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aSTER CHARLIE. The third event occurred on 30 October 1951, when
,a ¢: r1and piane dropped another device over the Nevada Test Site, Two
=70 aircraft and two T-33 aircraft collected samples. The third B-29
wa-rler collected samples from the cloud five hours after detonation,

Control of the T-33 samplers was still unsatisfactory, The aircraft
-mntrollers set up a grid map so the B-29 samplers could give more
accurate cloud positions, Control was further complicated, however,
= not having electronics equipment at the control point, and Colonel
rackler observed the sampler aircraft through field glasses, At this

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

over the aircraft as another possible solution,

WSTER 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,

BOSTER EASY. A Kirtland aircraft dropped EASY on 6 Noveﬁber 1951,
and the largest array of the operation gathered data from the shot,
Both B-29 samplers suffel‘ed 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 tﬁrough the cloud and
‘he radiological officer reported the crew had been exposed to an
extremely high radiation dosage, After he repeated the reading with the
same results, the radiological officer at the control point ordered the

aircraft to return to base immediately, On the ground, it was discovered
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that he had misread the instruments, Both the T-33 jet samplers
collécted excellent samples, One experiment allowed the aircraft to
be pressurized during the cloud penetration, Filtéring 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 JANGIE surface
test was postponed on the 15th, then the 16th, 17th, and 18th of |
November 1951, Finally, on 19 November 1951, the shot fired but since
the cloud was not expected 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 2,000 feet ;
and got a reading reflected from the bomb crater, Seven minutes later ;
the aircraft made another ﬁass at 1,000 feet altitude, some five miles
from the crater to be certain of a good sample, The éamples from both

B-29 aircraft were adequate,39 4

[F3
£l

JANGLE UNCIE, 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 down to 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 penetragions before a

Lo

usable sample was obtained,

L6 SWEH=2 =003}
A

e ——




e

ryaluating Jet Samplers

™e B-29 bomber had a number of disadvantases ag samplers,

».rst, the big aircraft required a larger crew, which resulted in g
‘arper number of people exposed to radiation during a mission. The

~.33 jet aircraft, on the other hand, exposed only two individuals,

IS

mirthermore, the B-29 bomber was slow, subject to extended radiation
while it went through the cloud, The T-33 jet was much faster,
performing its mission more efficiently, The T-33 being a smaller
aircraft, gathered radiologibal contaminations over a smaller area of
surface than the B-29, Finally, the Jet aircraft returned to the ground
station faster after leaving the cloud, When comparing the results of
these missions, officials found that the T-33 samples were far better
than the B-29 and six times as strong in many instances.h

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

L2

instruments,

Operation TUMELER/SNAFPER
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
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aircraft, In December 19513 Dr. Graves wrote General Mills- asking
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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

anéwer weapon design questions for the Los Alamos Scientific Laborato:c‘y.)'13
Lieutenant Colonel Kesling was again in charge of plamning, In Janvary
1952, Colonel Osmund J, Ritland, commanding officer of the L,925th Test
Group (Atomic), appointed Lieutenant Colonel Fackler the special projects
officer, Colonel Fackler, therefore, had the duty of drawing up the . §
Group's operational plan for TUMBLER/SNAPPER, He also headed the Test
Aircraft Unit for the tests, and served as the air operations officer,
Assisting Colonel Fackler at the control point were Captain Dominic F.
Menza and Master Serseant Jerome H, Day, both of the L925th Test Group
(A'bomic),hh

During previous operations the Special Weapons Jommand had juris-
diction of all military participation in continental testing. During
planning TUMBLER/éﬁAPPER, the Department of Defense assigmed to the
Armed Forceé Special Weapons Froject this function and the Special

Weapons Command was made responsible for Air Force partic:ipation(,hS

Aircraft and Aircrews for Sampling, Personnel from the Los Alamos

Scientific Laboratory approved of the sampling accomplished by T-33

that jet aircraft be used for all future sampling missions in Nevada,

At the same time, however, Dr, Craves suggested aircraft with more
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4 +itude 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
,ssisned to the Special Weapons Command because of the necessity of
-ndifying airplanes for sampling and the need for training crews,

4+ the same time, he agreed with Colonel Fackler that control of sampling

£t should be accomplished from an airborne control center and for

hé

aircra
this purpose, he suggested a B-50D,
Pursuing these views, Dr. Harold F. Plank, the Los Alamos cloud
sampling expert, visited Colonel Clyde Box, Deputy Chief of Staff for
Cperations at the Special Weapons Command, to discuss possible aircraft,
solonel Box recommended the F-9LC aircraft since it carried two nen,

had an excellent altitude capacity, good range, and could use the wing
rilter tanks developed by the Los Alamos Scientific Laboratory,h7
Sometime in mid-Jamary 1952, therefore, Colonel Daniel E. Hooks, Chief
of 3taff of the Special Weapons Command, prevailed upon Air Force
headquarters for F-9hC-sapplers, Two men were essential for sampling
aircraft, he explained, one man to fly the aircraft and the other to

monitor the radiological instruments. He pointed out the undesirable

aspects of borrowing aircraft for each miclear test series, modifying

them, and training crews., Colonel Hooks wrote:

The present plans call for from three to four
continental tests per year which will involve the use
of the aircraft in actual cloud sampling missions for
approximately one and one-half months during each test,
or from four and one-half to six months per year, 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,vbe assigned permanently to thg Special Weapons Command
‘as soon as possible, If F-9C éifcraft'could not be procured in time
fof Operation TUMELER/SNAPPER, he asked that six T-33 aircraft be

assigned temporarily.

At the same time, Dr, Graves wrote the Atomic Energy Commission
asking for intercession with the Thief of Staff for the Air Force in
favor of the request for F-9lC aircraftoh9 The military represeﬁtatives
on the commission staff passed the requeét on to Brigadier General
Howard G, Bunker, Assistant for Atomic Energy at Air Force headquartersg
poiﬁting out:the urgent need.SO ILate in January 1952, however, the
Special Wéapons Command staff was told that no F-9)g 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~TUMEEER/SNAPPER, but in case six T-33 aircraft were not
available beeau;se of shortage B-29 bombers would be used again to back
up the jet samplgrs,sl In turn, F-8LG aircraft had been approved for
sampling during Operation IVY, scheduled for the Pacific Test Site in
the fall of 1952, fhe Li925th Test Group (Atomic) requested that these
aircraft be pbtained for TUMELER/SNAPPERs but Air Fcrce headquarters
replied there were not enough F-8lG aircraft available to support both
tests, In the end; Air Froving Ground Command could loan three T-33
alrcraft and their crews to the L925th Test Group (Atomic), and the

Air Research and Development Command would supply additional aircrews,
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Cn 3'ﬁarch 1952, the Air Proving.Ground Command sent two T-33 and
~rews to Kirtlana Air Force Base for training and modification, A weak
13+er an additional airplane and crew.arrived from Eglin Air Force Base,
and an airplane and crew from Wright Air Development Center, As these
reir aircraft were being modified anqwinétrumcnted for sampling, the
.rews went to school, conducted by the h925th052 When the 1ec;ures
on sampling were finished, the crews commenced simlated clond missions,
Some 30 f11ght§ were made, using vapor clouds in the Albuquerque area,

In addition to the jet aircraft, one B-29 bomber belonéing to the
L925th took samples during TUMBLER/SNAPPER, It was included to conduct
an experiment in cabin filtering for sampling aircraft, On former
missions, the éircraft crew depressurized the aircraft and went on 100
per cent oxygen just before the first pass at an atomic cloud, The
crew then rémained 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 thevloq per cent oxygen and,
from all_inﬁicationg? no:crew member breaﬁhed_contaminated air, Minor
leaks in the aircraft';esulted 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_contrbl, for TUMEEER/SNAPPER

.ﬁfsampler control aircraft was employed, This was a B-29 bomber carrying

a flight crew, a radioclogical 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 radiological director believed conditions were
optimum, Through this method the sampler pilots could be told exactly
what portion of the cloud %o penetrate, The system worked very well
and became a regular technique for future sampling,Sh In all, the’
Operation TUMELER/SNAPPER sampling mission involved six aircrafts

four T=33 jet samplers ¢ 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-8LG jet aircraft for
collecting samples during Operation IVY, the Department of Defense
required that sampling techniques with these aircraft be tested during
thls operation, The Air Fbrce organization for IVY, Task Group 132,l,
was belng formed at Kirtland Alr 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 Air Command's 12th
Fighter Wing, anybrgstrom Air Force Base, Texas, On 10 March 1952,
the first group of 16 officers arrived to begin training for cloud
sampling and terrain survéys under the direétion of the L925th Test
Group. Altogether, 27 jet pilots received training in radiolqgical
safety and fundamentals of cloud sampling, Later, during the shots, the

F-8l pllots recelved experience in sampling clouds after the B=29 and

A

T-33 aircraft completed their missionso55
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on 26 March 1952, test aircraft and crews, maintenance personnel
~ew from Kirtland to Indian Springs Air Force Base, On the same day
-alonel Fackler set up his air control facilities. The sampler unit
.stablished headquarters in a large Quonset hut on the east end of
.ne flight line where the samplers had their briefing room as well,s6

Besides controlling all test aircraft, Colonel Fackler had yet
another function, After the weather briefing, the night before a
scheduled shot, Golonel Fackler analyzed the report and advised the
test director, Dr, Graves, on expected conditi9ns° 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,
Zloud cover could be a serious matter for if the samplers were some
200 miles from Indian Springs when 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,

a Special Weapons Command bomber dropped a "pumpkin® (high explosive
bomb) in the dress rehearsal for the t.estso* The controller aircraft
wag on orbit while the B-29 sample_r made passes at the cloud and,
the four T-33 Jet samplers came from Indian Springs for simulated
sampling passes, Rehearsals went well and all sampling crews met in

the Quonset hut later in the day to discuss last minute changes ,5 8

*
Two days later, on 1 April 1952, the Command 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 bombucarrying
bombardment aircrart from Kirtland %o drop the First shot, ABIR, of
TUMBLER/SNAPPER on the morning of 1 April 195, The sampling misgiong
went off without a hiteh, The B-29'con£roller called up the B-29
sampler; then the four T-33 samplers ang each made several passes intg

‘the cloud, After their removal by radiological Crews, the samples were

The BAKER Shot occurred on 15 April 1952, This time the B-29
control airerart penetrated fhe cloud because the regular B-29 Sampler
had returned to base, The cloud scattereq in several directions5 but
good samples were obtained by the control and four T.33 aircraft°60

CHARLIE Shot was dfopped on 22 April 1952, and sampling Progressed
as scheduled, One of the T-33 Samplers aborted while another T=33

the cloud the séEond time, During this shot the first of the missions
occurred with the Stfategic Air Command F-BL_;G Pilots, After the T-33
Samplers performed their missions, the control aircrarfi called five
F-8LG airplanesg one-bfaone, up to the cloud for sampling runs.,61

The last.airdropped device,'DOG, was detonated on ] May 1952,
Except for some mechanical aifficulties encountered by the B-29 sampler,

’ 62
the T-33 ang F-8LG aircrarft operated very well,
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The fifth shot, SNAPPER 5, or EASY,” was from a 300-foot tower on

~ way 1952, The wind took the cloud and strung it into a long, thin

-1nron, and one concentration of material formed about ten miles
nd the leading edge of the cloud, Two of the T-33 aircraft

4
tell

.sllected adequate samples and returned to Indian Springs. Meanwhile,

an~ther T=33 airplane climbed to its assigned altitude and began orbit,

) wvaiting for the control aireraft to direct it into the cloud, However,
vhen the order came, )'bhis cre{v could not find the cloud and was forced
to return to Indian Springs., The fourth T-33 encountered an oxygen
alfunction which forced the pilot to descend, This, in turn, caused
nis fuel consumption to be higher so that it had to land at Caliente,
Yevada, Of the four F-84G aircraft, one had fuel tank trouble and
curned back before reaching the cloud; the other three aircraft
collected good samples, '

SNAPPER 6, or FOX, was a tower shot on 25 May 1952, All the
sampling operations progressed smc:oﬁhﬂ.y.é)4 On 1 June, SNAPPER 7,
EORGE, was fired on a tower with equally good results. For this shot,

: 6

the F-8LG 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 sarﬁple,, The cloud

climbed rapidly and was caught by the wind, moving along at about 60

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

* .
The Air Force used the coded alphabet for these shots, AHLE 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
which most of the samples were taken, Only one of the T-33 aircraf£
took what was considered an excellent pass on the cloud, although
all made adequate samples, Aside from the scattering of the cloud,
another possible reason given for the Sampling difficulties was that
the sampler control aircraft waited too long before calling up the
sampler aircraft,

Colonel Houghton flew on seven of the shots as a radiological
officer, Dr, Plank from-the Los Alamos Scientifie Laboratory Chemical
Group, also flew on seven sﬁots° On this occasion, Df° Plank began
hi; close association with Colonel Houghton and Colonel Fackler on
sampling techniques, During the final TUMBLER/SN APPER shot, Brigadier
General Frederic E, Glantzberg, Commander of Task Group 132,lL, flew
one of the F-8LG aircraft for the experience and lént further credence

to the efficiency of manned sampling,
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CHAPTER III

OPERATION IVY

n January i950, the Los Alamos Scientific Laboratory began work
on & thermonuclear weapon. Within eightéen months, development was
rar encugh along that a test detonation could be planned, For this
pUrpose s Joint Task Force 132 formed in July 1951, and in January
1952, the Air Force established Task Group 132, at the Special

Weapons Cormand and placed Brigadier General Frederic E. Glantzberg

in command,

Aircraft For Sampling

Recause of the enormous cloud expected, Los Alamos Scientific
laboratory requirements for IVY sampling called for six sampling
aircraft for altitudes above ;3,000 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 sgmpling in the vicinity of the cloud,- The
laboratory recommended a cockpit filter system to protect the crew,

The control aircraft fot the sampling mission should operate above
30,000 feet altitude and be capable of flying at least 10 hours.2
Df.KPlank outlined these altitude requirements for sampling the

"super” bomb's cloud and declared that six B-L7 aircraft were needed
for the basic ﬁission. éecause of the unknown amount of fission ‘
product fractionation that would occur, he continued, ". . . it is

desired to useas many of the B-L7B aircraft in excess of the basic

six as are operational on shot day." Concurrently, filter equipment
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for the B-L7R aircraft was being develqped by Los Alamos.,3

_Acting upon these plans, the Special “eapons Command submitted
a request to higher levels for the B-li7-type aircraft, but was turned
down on 6 February 1952, First, there was not enough ground handling

equipment to support the B-L7 aircraft overseas, production on the

asrcraft was lagging about nine months, and, finally, the B-47 bomber
required at least a 11,000=foot runway for safe operation, This
latter point was important because there was only a 6,700-foot runway
at Kwajalein Island. Another sampling aircraft had to be found,h
Task Group 132.l officers began by considering the B-36, the
B-Li5 bomber, F-89, and F-9); fighter-type aircraft. When data were
compiled a'conference was held with Los Alamos personnel on 15
February 1952, where Lieutenant Jolonel Carl A, Ousley, on the

planning staff of Task Croup 13Z.l; explained the merits of each

aircraft., He discussed availability, performance, runway requirements,
communications equipment, maintenance requirements; énd reliability.
Thereupon, the confrees decided on the huge B-36 bomber. Again,
request went foghard to Air Férce headouarters.5 S$ill the IVY
planners ﬁad 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-L5 was also important
%o the war plans and, besides, would be unable to operate 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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.re desired characteristics., Meantime, forming of the Test Aircraft

ait stoppea pending selection of the sampling aircraft,

Late-in February 1952, General Glantzberg flew o Washington to
~gh for a decision. And on 28 February 1952, the General wired the
c+aff at Kirtland that they would use the F-8LG single place fighter-
rember which would also serve as an escort-fighter or an interceptor-
richter, The aircraft, with an ejection seat, anti-G suit provisions,
windshield defroster system, automatic fuel transfer and in-flight
refueling system, had been first accepted by the Air Force in June
1051, and was considered a first-line combat aircraft., Task Group
132,L then initiated plans for in-flight refueling for the F-8L4G
aircraft, along with plans for instruments and navigational aids to
e installed on them, The Air Materiel Comnd modified the 16 F-8LG
aircraft to a sampling configuration after Wright Air Deveiopmen't
Center provided one aircraft as a prototype, On 18 May 1952 s all but
two of the airéraft flew from Bergstrom Air Force Base to Jc‘,he 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 dJuly 1952 , nmodifications were completed, except for a

few items not available to be installed at Mobile., The samialing tanks

were delayed by negotiations for a contract. Throughout this period
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the sampling unit was flight testing the aircraft and turned up a
multitude of minor discrepancies but these were hunted down and
corrected, The prototype sampler cost {22,760 to modify while each
of the other 15 aircraft cost $193260.6 Concurrently, the control
aircraft were modified and sent to “right Air Deﬁelopment 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, Dr, Plank visited the Special Weapons Command

when plans were drawn up for training the F-8UG pilots to sample atomic

A T

clouds. Also, a letter from Los Alamos Scientific Laboratory formally

o b AT S

reéuested that the Task Group 132.l; sampler pilots be allowed to
participate in TUMELER/SNAFPER and the Center approved the program on §
26 March 1952? 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-8BLG sampler aircraft were pleased to learn

e

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-8UG pilots passed through
Kirtland for a 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 Indiaﬁ Springs Air Force Base where, as noted
previously,;they penetrated atomic clouds during the TIMBLER/SNAFTER

detonations. To avoid excessive radiation which might inhibit sampling
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suring Operation IVY, they were restricted to O.lhroentgen exposure,
Zach proup of five pilots remained at Indian Springs for one week
in all and continued their studies on radiation and radiac instruments,
1y addition, ten méintenance personnel accompanied the pilots.lo
after completing this training, the 8th Air Force outlined sixteen
training missions for the sampler pilots; emphasizing navigational
f1ights of about 2,000 miles distance, rendezvous with tanker aircraft
noth by day and by nisht, weather penetration flights and flight
formation drilis.ll Finally, on 13 August 1952, the sampler aircraft
took off from Bergstrom Air ?orce 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 tank:ers.l2
Training ended early in September and on L September, the 16
sampler aircraft took off from Bergstrom Air Force Base and flew to the
Naval Air Station at éan Diego, Jalifornia, Enroute they rendezvoused

with tanker aircraft and refueled. On the West Joast, the samplers

received protective spray, were loaded aboard the aircraft carrier

USS Rendova, and sailed for the Pacific Proving Grounds, arriving at

. 13

Kwajalein on 30 September 1952, The Pacific Command had turned down
proposals for flying to the test site, because it would cost too much
to station picket ships along the route to rescue pilots should any

1
of the jets be forced down,
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Unloading the F-8LG aircraft from the USS Rendova posed further
oroblems. Because the water in the Kwajalein lagoon was not deep
enough to allow the ship to tie up to the pier; the aircraft were
moved to & barge. Unloading was complicated in that the aircraft
were lifted off the decks of the qarrier by the shipfs crane and

1owered over the side. With two aircraft, the barge moved to the

" yeach where a crane then lifted them to the beach. ' Two hundred

yards away was the taxi strip. After tugs parked the aircraft,
naintenance crews of the unit began preparing the aircraft and

within two days of being set ashore, they were checked over and test

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 af Enivetok.
During the actual sampllng mission the aircraft would have landed at
Eniwetok 1f Kwagaleln was having rain because the water destroyed

16
the filter papers.

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

on the morning of 1 November 1952. Two F-8LG aircraft "spiffers"
climbed to 10,000 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
orbiﬁed_until the detonation after which they climbed as high as
possible and reported height and intensity of the cloud, The
control aircraft directed them into portiéns of the cloud for
samples., When they had finished, the two "sniffers" flew back to
the B-29 control 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 90 minutes after detonation and rendezvoused with the control
B-29 at LO,000 feet altitude. They were refueled at the intermediate
refueling sbation, 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 ipcident. The Plue flight took off four
and one-half hours after detonation and took samples. Upon request
of Dr. Plank, Flue 3 and Flue l; aircraft were held in the sampling
area for additiopal penetrations. Jonsequently, the two aircrafi
were in the air one and one-half hours longer than planned,17
The bottom of the mushroom head was at approximately 55,000
feet altitude, according to the previous report of th¢ two U"sniffer"
piiots, which meant the F-8LG could not gain enough altitude to
sample it. Lieutenant Colonel Virgil K. Meroney, Sampler Element
commander, led Red flight., He climbed to 42,000 feet, the maximum

altitude for the F-8LG aircraft, and was directed by Dr. Plank to
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enter 2 small segment extending from the stem, This was approximately
an hour and L0 minutes after detonation. Colonel Meroney and his wing
-an turned and flew toward the cloud stem for about 15 minutes before
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, Colonel Meroney
was in for a busy time, .First, the sampler pilots had to fly the F-8l
on instruments. Then there were three radiation instruments to read,
remembering critical information to be entered on the report sheet

and at the same time read off to Dr. Plank in the control aircraft,
Mso, each sampler pilot carried a stop watch to time his stay in
radiation over one roentgen in intensity. Inside the clloud Colonel
Meroney was impressed with the color, It cast a dull red glow over
the cockpit., His radiac instruments all “.hit the peg."™ The hand on
the integron, which showed the rate at which radioactivity was being
accumulated ", , . ﬁent around like the sweep second hand dn a watch

. + o and I had thought it would barely move!" the Colonel reported.
With "everything on tl";{e. peg" and the red glow like the inside of a

red hot furnace, Colonel Meroney made a 90-degree turn and left the

“cloud, He had spent about five minutes in radiation. over one

roentgen intensity. He reported to Dr. Flank, collected his wing

men, and headed for the B-29 control aircraft for refueling, then

18

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

elements of the sampling mission for Operation IVY was fuel for the
F-8l aircraft, When the load was down to 1,500 pounds, the sampler
pilot came down from his altitude and rendezvoused with the tanker
aircraft, The pilot had 500 pounds of this fuel with which to find
the tankers, If his fuel locad dropped to 1,000 pounds and he did

not have the tankers in sight, he was to proceed to Eniwetok and land,
At altitudes above 40,000 feet, the F-8LG aircraft used approximately
1,200 pounds of fuel an hour°l9 This F-8l fuel problem was the major
contrituting factor in an accident which was fatal to the pilot

during the sampling of MIKE Shot, Captain Jimmy P. Robinson was the
pilot of Red L in Colonel Meroney's sampling<f1ight,*‘When he cleared
the cloud, Colonel Meroney watched the Red 3 and Red L aircraft start
their runs, Shortly after théy passed into the cloud, Colonel Meroney
heard heavy breathing over his radio, as if someone were holding down
his mike ntton, Then Captain Robinson reported that he had “recovered
at 20,000 feet," CApparentlys while inside the cloud, the airplane

had stalled out and gone into a spin, The éolonel instructed Red 3
and Red l; to get together and return to the B-36 control aircraft, then
start for the tanker aircraft, Both pilots acknowledged the instruce
tions and switehed to a different radio channel, Colonel Meroney did

not contact the two aircraft after thato2o

*
On 22 April 1952, Captain Robinson (then Lieutenant) made a practice
sampling mission on CHARLIE Shot during Operation TUMBLER/SNAPPER,

72 : SWEH -2 =003l




le

r

and

" he

red

art

dney

Wn

rered

then

id

ce

i
3
3
¥
¥

S

III

veither one of the two pilots could find the control aircraft
- the tankers. Their APX-6 equipment was not opérating and Captain
cAbingon was unable to pick up the control B-29 beacons, When he
sirst contactéd( the control aircraft, he was dom to 1,000 pounds
~¢ fuel, and should have been taking off for Eniwetok, The big
rroblem was that the captain could not pick up any beacons which
weuld tell him what céurse to set for Eniwetok. 'Several times the
2.29 control tried to direct Captain Robinson fo 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 the B-29 air controller believed he was in the
vicinﬁty of the tanker aircraft, Meanwhile, ‘the Red 3 pilot picked
up the Eniwetok radio beacon on his radio compass and started for
the iéland with 600 pounds of fuel. He was approximately 96 miles
north of the island, Shoftly, Captain Robinson reported his radio
compass was working and that he had the beacon from Eniwetok, The
3.29 controller instzj:lcted him to head for the island, "It was.
believed that he had between 40O and 500 pounds of fuel remaining
at that time," the flight safety officer repor‘bed later. Unfortu-
nately, Eniwetok was about 0,70 per cent overcast with rain squalls
in the area at the time, although Red 3 aircraft landed with zero
fuel remaining.zl

When he received his second steer from Eniwetok, Captain
Robinson reported he was at 19,060 feet altitude, his engine still

operating, but his fuel gage indicated empty. A few minutes later, -
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he called the Eniwetok tower to report his engine had just flamed out
and that he was at 13,000 feet altitude, When he was at 10,000 feet,
Eniwetok tower thought he would make the runway, He had the island
in sight. The captain was given another steer to the runway., When he
was at 5,000 feet éltitude, he reported he could not make the runway
and plamed to bail out at 3,000 feet, He radiced: UI have the
helicopter in sight and am bailing out,"

The Air-Sea Rescue helicopter pilot spotted the F-8lL between 500 and
800 feet altitude just north of the atoll, The aircraft was in a level
glide at about 150 knots speed, The helicopter pulled in behind the
jet and followed it toward the island, the pilot observing the tip tank
release and what appeared to be the canopy. The aircraft continued in
the glide, apparently under control, and struck the water slightly tail
down, with the right wing a bit low. Neither the>dive brakes, flaps, or
the wheels were down, The F-8hAskimmed over the water from 100 to 300
yards before hitting again, But on second contact, the nése dug in and
the aircraft flipped onto its'back° Approximately one minute later the
helicopter was over ghe spot, The éft section of the F-8l was still visible,
bat sinking rapidly. The helicopter slowly circled the area, while calling
for aid, Other units arrived and a thorough search of the area followed,
An oil slick, one glove, and several maps appeared but Captain Roblnson
was never founda The sampler alrcraft had struck the water about three
and one-half miles from the end of the runway on Eniwetok,

The flying safety report on the accident concluded that captain

Robinson had spun out while sampling the cloud because he overtaxed
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sopilot. The climb back to altitude cost a lot of fuel, He was

tne AU

. o= wept in the control area hunting the tanker aircraft too long.

,-sumlation of these troubles might have caused the pilot to use

“ g

a: *dzment during the rest of the flight. Had he maintained 20,000

L+ altitude on his flight to Eniwetok, there was good chance he could

22
-anded the aircraft, the investigators believed,

¥7iG Shot, As a result of the accident refueling plans for KING
changed, The primary refueling operation was to be in the cloud

3=t
irea, while the secondary refueling area was within sight of Eniwetok,
- ore was added an emergency refueling area betwéen the two., If the pilot
-+.34 not take on fuel in the primary area, near the cloud, he would
.wiiately fly to Eniwetok and make a second attempt. This faiiing, he
w:1d land his aircraft at Eniwetok. The new plan directed that no
y:reraft land at Eniwetok with less than 500 pounds of fuel aboard.23
Jontrol, tanker, and sampler aircraft did not take part in “the
~a-carsal for KING Shot, held on 9 November 1952, The s‘econd‘shot was
s-neinled for November 13,-but bad weather pushed the date to 16 November

T

122, The sampling miséions came off without incident except that two

I

! "t.he samplers abprted. The White 3 aircraft took off from Kwajalein
w* could not retract landing gears and was forced to land .again when
~ack-up F-8l; took off as a replacement, Then White L aircraft had a fuel
rressure malfunction and was forced to returm to Kwajalein, Because two
7-°L aircraft wer;a required to complete one sample collection, the spare

‘ 2
alrcraft also returned to base,
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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
unsuitable because 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 bf Task Group 132,.L recommended that another area be found for
contaminated aircraft. They recormended sa site and estimated cost of
building the nécessary facilities was $76,900, In April 1952, Joint Task
Force approved the construction.25 The parking area for contaminated
aircraft was on the old Japanese parking area acrossS the runway from the
control tower on Kwajalein.26 Here. Air Force persomnel removed the
particulate samples from the F-84G samplers under the direction of Dr,
Plank, The gas samples were removed from the AFOAT-1 aiféraft by people
from the Army Chemical Genter.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 IVY exceeded the radiation limit of 3.9

roen‘bgens.2

Rol1-Up Of Operation IVY

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

ship's crane, One of the aircraft sustained very minor damage when it
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. -ainst the side of the ship while being lifted to the flight deck.
o g BB

reraft sailed for the United States on 21 November 1952,

n .., swap and &l
ere. .- rersonnel crated and shipped the instruments and sampling
, . pent, separately, o the Los Alamos Scientific I.aboratory.29
,rrerwards, Task Group 132.L started action through Air Force
.14 arters to retain the sampler and control aircraft which had been
i
) Lo tied foT Operation IVY since these would be needed for future tests.
ehile, as the F-8LG samplers arrived in the United States, they were
25k ~+:rned to the strategic Air Command at Bergstrom Air Force Base, Téxas,3o
-sral Glantzberg recommended: ", . . that the sampler aircraft, the
e .rercl aircraft, the instrumented B-50 aircraft, and the effects
| atSuring B-36 and B-L7 be retained in their present configuration, The
| .3vinrs in money, time, and equipment are obvious.“31
le. ;
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e
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CHAPTER IV

SAMPLING OPERATION UPSHOT /KN OTHOLE

Late in 1951, the Armed Forces Special Weapons Project recommended
a series of nuclear tests to be conducted at the Nevada Test Site to
Jetermine 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 TOMBLER/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 KNCTHOLE tests, but
delayed until 1953.1 Tntensive planning for Operation UPSHOT/KNOTHOLE

was under way by December 1952, as soon as Operation IVY ended in the

Pacific,

Sampling Planning

Colonel Daniel E. Hooks, anief of Staff at the Alr Forée Special
Weapons Center, wrote the cormander of the ).19¢5th Test Group (Atomic),
outlining functions Wthh would be required during the test series.

Among these dubies were provisions for sampling aircraft, control aircraft,
and crews, in all aboub nine sampling aircraft,2 In return, Colonel
Osmond J. Ritland, qommanding the test group, asked that nine F-8LG
aircraft, modified for cloud sampling, be assigﬁed to his group, In
addition, Colonel Ritland asked for one T-33 aircraft with which to train

personnel in sampling techniques, The Lg25th also needed 18 qualified
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2}, pilots. These pilots were to arrive at Kirtland Air Force Base on
. zphruary 1953 to begin training and were to be put on temporary duty
wth the group.

In December 1952, Colonel Karl H, Houghton, Human Factors Branch,
zpgsearch and Development Division, Deputy for Operations, Lieutenant
-slonel Fackler, Plans and Operations Division of the 1925th Test Group
‘stomic), and Dr, Flank of Los Alamos met over the sampling problems
expected for Operation UPSIrIO"l‘/KI\IOTI-IOI.Eo The length of exposure of the

on
samples to be gathered from the nuclear clouds was determined by the use

25t
s these samples would receive by the various laboratories, The Atomic

Inergy Commission's Biological-Medical Division declared that 3,9 roentgens
accumlated exposure was the limit for any individual dufing the test,
T-erefore, 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

i vhile actually in the cloud and did not include radiation absorbed while
z near the cloud or while flying the sampler. These factors convinced the
two colonels and Dr. Plank that two groups of pilots were necessary for
the program; one group to sample each half of the test., Also, to stay
within the limits of the allowable dosage, all secondary sources 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 sc that contaminated particles could

I

o not eline to the aircraft, Dr, 4lvin 3, Traves, Test Director for E:
T08 Alames Scientific Tahorotery, vrote the Srecial "eapons Jerter to

emphasize these points,” #rd, on the hosis of t7iis letter, the Tenter's

sbaff took nction to ohtain F-8l samrler aircroft and rilots,

¥

The 1925th Test “roup (‘tomic) undervent some adfustment for

UPSHOT/Z CTHOLE, Duriap testing in “evada, orerations, maintenance,

B e 1

and personnel for saarling had heen securec at the test site on a shot-
to-shot basis, ' The new prlan was to orcanize a provisional unit to

furﬁish these personnel and functions at all times, The Li925th established
Operations Unit Mumter Cne (Test) Provisional on £3 February 1953 under
ILieutenant Colonel James ', YWatkins, Te new or-anization would not only
secure rersonnel and ecnipment for the surport of the icsts in MNevada

but also train personnel and execute medificntions oﬁ the F-8L sampler
aircraft,7 Then the unit was finally losated at Tndian Srrings Alr Force

T-

Fase, it had nine F-fl sawrler ajrcraft, one T'-50 samrler control aircraft,

n& two r;29.samp;ers.1

The T-8LG aircralt for samrline =ewed te Virtland idr Force Tase
while the pilots canme from “irate~ic ir sevand 2nd Trom the 1:925th,
Many were fi-hter gjlots returnins fron crea. 7 the twenty who finally
flew sawpler missions during Creration U?Z”Cﬁ/%””T'CLE, only two had had
previous expériénce and could lend advice, These vereria;tain ¥ilburn S,

Rose and Zartain Barvey &, 3tockman who hed Teen vith the Test fircraft

Tnit during IVY,

e
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.psause the radiation exposures assumed this importance, each

++ carried an instrument to tell the pilots instantly how much

.they absorbed., The Los Alamos Scientific Laboratory designed

R 8!
.\..-“

c~eprTON wnich performed this requirement, On the basis of indications

.+ared on the device, the sampler pilot knew when to break away during

,-rling TUD. The monitor was carefully calibrated before each sampling

1 L3

- «x:cn and served as the primary instrument for sampler pilct use, For
, further check on readings, £ilm badges were placed about the cockpit

F-8l samplers also carried rate meters which indicated

~4 on the pilot.

sk intensity of radiation fields at any one time, and an lon chamber

the radiation approximately one foot from the filter papers

v ich aeasured

the wing tips of the aircraft and relayed the information to an indicator

Through this instrument the pilot evaluated the samples

10
--1lected during his mission.

.~ the cockpit.

In late February 1953, test personnel with their equipment moved

reom Kirtland to Indian Springs. On 3 March 1053, the F-8LG sampling

sircraft pilots, and crews arrived at Indian Springs and preparations

11

~eran,

The Special Weapons Center controlled all aircraft around the test

#* 12
site. A1l air operations during the test were directed from the Atomic

Inergy Commission's control point on the Nevada Prbving 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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Tieutenant Colonel Facklef, as special projects officer, handled the

air controller's functions with a staff of two officers and two airmen,
The colonel, probably the most experienced man in controlling aircraft
during nuclear testing, was assisted by officers from the Special Weapons
Jenter: Jolonel Kurt M. Landon, Vice Commander, and Tieutenant Colonel i

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

ot oot a2

Sampling the Shots his

Again as in previous operations, routine for a shot began the day th?
before. A1l aircrews participating received briefings on their missions . one:
and weather. Specialized briefings were held at the Test Operations Unit

. s . . . air
Number One briefing room, aircrews received badges and dosimeters, and

4 3 t
the ground crews installed filter papers into the holders on the wingtips : 1a

i Y
of the F-8LG samplers. 1e

On the morning of the shot, the test operations unit's personnel to

‘ . . . th
: controlled all takeoffs and landings from Indian Springs & (

nd directed .

i s AT AR XY

. an
aircraft to the Nevada Proving Grounds. At the control point, inside

the testing grounds, Coignel Fackler's air controllers took over and

e A SR <

i in
directed the aircraft during their stay over the test site, Aboard the i

B-50 sampler controller aircraft, Los Alamos Scientific Laboratory

R e et S Y

| personnel (usvally Dr. Plank) directed the actual cloud penetrations of s
: t!
E the sampler pilots. Dr. Plank watched the radiation exposures and as i
| P

soon as the pilots approached allqwable dosarges, directed them to return

to Tndian Springs. After landing they taxied to the east end of the

g o Bt N
ISR Y

field where radioclogical monitors determined the extent of contamination
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. wne aircraft. The pilots were removed from the aircraft ", o ©

. gquch a way that their bodies did not touch the skin of the craft

. any time " The pilot then proceeded through the decontamination

evers If contaminated, he took a number of showers, while personnel

~ared nhis clothing for shipment to Camp Mercury the decontamination

el

‘yundry. The radiation acquired by the individual was then recorded on

-ig dosage record and the accurmlated dosage carefully checked to keep
vre individual from exceeding the safety limits established by the Atomic
Tnergy Commission. -

Meantime, fil’oef recovery crews removed the sampling papers from the
aircraft and prepared them for shipment on courier aircraft to the various
1ahoratories. Speed in performing this work was necessary for the
laboratories had to Tun tests on tﬂe filter papers before they were able |
+5 determine what happened during & detonation, Information .éained fro;n
these papers decided the actuai yield ;)f the shot, speed of the reaction,

and the amount and type of fission which had occurred.

" The sampler aircraft "eooled" overnisht and the next day was decontam=

'inate'd. Maintenance crews washed eacﬁ aircraft repeatedly with t Gunk",

a special chemcial washing 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..-Lh
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Chart: Shots for VTSHOT/KIOTIOLE

Shot Date Type
AITE - 17 March 1953 300-foot
tower
NANCY o), March 1953 300-foot
tower
RUTH 31 March 1953 300-foot,
tower
DIXIE 6 April 1953 Air drop
RAY 11 April 1953 100-foot
tower
BADGER 18 April 1953 : 300-foot
tower
SIMON 28 April 1953 300-foot
: ) tower
ENGCORE 8 May 1953 ‘ 2,420 feet
air drop
HARRY 19 May 1953 200-f 00t
i Lower
CRABLE 25 May 1953 500 feet
in air
CLIMAX Iy June 1953 Air drop -

Fven with two groups of samrler pilots, the radiation dosages were

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

mately two hours after detonation, on the predicted yield of the device, -

on a speed of 250 miles an hour, and upcn clean aircraft.l5 Sampling

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

‘mission, AMNIE Shot, the soundness of clean aircraft was clearly

demonstrated. About half the exposure was absorbed between the last
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..: penetration and the landing at Indian Springs. The aircraft had
.5 collected "residual contamination" on outer surfaces., But after
~s~nmel cleaned the aircraft with acid brightener, the polishéd aircrafi
.4 ragiation from 50 to about 17 per cent of the total., Secondly,
.-~m to the pilot was reduced through lining the interior of the
<t with 1/32~-inch sheets of lead. There was a delay obtaining this
..wigl it all the F-8l samplers received the lead by RAY Shot, 11 April
The third protective device was a lead-glass vest designed to cover
.-a sides and front of the torso. This device, like mostAof the sampling
s~ irment developed during this peried, was the result of cooperation by
“:i.utenant Jolonel Fackler, Colonel ‘Houghton, and Dr. Plank, Dr, Flank
-+i-ated that the wvest feduced dosages from 10 to 15 per cent, %hen the
vest was actually tested during MNANJY Shot, radiation appeared lessened
= 17 per cent, Production of the vests was delayed because of
Limitation in personnel and equipment, However, there were énough vests
available to fif all the samrler pilots for PADGER SHOT, on 18 April 1953,
ifter the first shot of the series, one of the flying duties was
*2¥en away from the F-8h‘sampler pilots. Colonel Fackler and Dr. Plank
orvel out a system of airrlane control whereby the navigator aboard the
%-8) sampler control provided the sampler pilot with time and vectoring
‘nformation, This relieved the F-Bb rilots of fhe duties of navieating
their aircraft from Indian Springs.to the control airrlane., When the

sameling mission was finished, the B-50 navigator had the sampler's

1
ceurse plotted back to the base.
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First Lieutenant David L. Trapp, Muclear Applications
Officer, with First Lieutenant Merl D. Kimball, L926th
pilot, and Airman Second Ulass Sarl L, Suwntz. The
Lieutenants are wearing the white vests and hard hats
which became part of the protective clothing for the
1i926th Test Squadron (Sampling) aircrews.

Inserting filter unit into tip taniks of a samrler
aircraft, Cperation UPSHOT/RICTICLE,
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By 18 April 1953, sixth shot, BADGER, the first group reached their
~iiation limits and passedsampling missions to a new group of pilots,

on two occasions during Operation UPSHOT/KE\IOTHOLE, the samplers
~sarly failed to return with cloud samples, The first time occurred on
<z wav 1953, during HARRY, The test director delayed the shot several
+imes because of unfavorable weather, Samples from the shot were very
:arortant because of the new device being tested, Ten F-8L4G samplers
and the AFOAT-1 two B-29 samplers flew the mission. Two "snooper! F-8)
aireraft reported that the cloud topped LL,200 feet altitude and the base
of the mshroom was at 29,000 feet altitude, The first jet sampler took
off from Indian Springs Air Force Base and climbed south of the cloud
area, By this time cirrus clouds had begun to form around the nuclear
cloud. The sampler pilot came out of the cirrus at L:l;,000 feet altitude
and coﬁld sée only a dark smudge on top of the overcast, The F-8l pilot
made passes into this dark smudge R obfajning the only samples from the
main part of the HARRY cloud.. Five other F-8l aircraft took sar;xples from
a thin part of the cloud below the overcast, but these samples were of low
quality, Two other F-8l agrcraft made no contact with the atomic cloud
at all and the :f‘inal. two jets did not take off. The cirrus cloud formation
extended from 50 to 75 miles and appeared solid from 28,000 feet to 43,000
feet altitude, Unfortunately, the samples obtained from the cloud were
sufficient to do only the primary experiments scheduled.,l9

The GRABLE Shot ﬁas an atomic shell fired from an Army 280-millimeter

artillery piece and das for the previous shot Solonel Fackler told the
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test director samples could not be guaranteed bhecanse of vapor clouds
expected around the atomic cloud, As the atonic clond drifted in the wing
vapor clouds became thicker and thicker,
with Dr, Plank aboard, climbed above the overcast with little success in
finding the atomic cloud,
one~fifth of the atomic cloud below the vapor clouds, Dr, Plank calleg

for the F-8); aircraft immediately and began directing theﬁ 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 Basa,

Two aircraft tock small samples, while the last aircraft which attempted

. 20
to enter the cloud reczived none,

scnclusions
Cperation UPSHOT/KNOTHOLE sampling missions were not greatly

different from the missions flown in former tests, The sampler functions,

however, were more refined, Zolonel Houghton, Lieutenant Colonel Fackler,
and Dr, Plank had concentrated on methods of reducing the radiation dosages

received by the sampler pilots so that larger, more valuable cloud samrles
could be obtained while the pilot personnel remained safely within the

1limits established by the Atomic Fnergy commission,

The B-50 sampler control aircraf :
I A

Back through the overcast there was approximatﬂii

¥

é

e

ly) SWEH=-2-003)

Nal



CHAPTER IV

NOTES

v3pt, Max Gerster, The Special Weapons Center and Atomic Testing,.
,7sv7 Hist, Div., Jan., 1957, 131, 133, in Hist, Div, files, AFSWC

:4gtories.
t4r., Sol. D, E. Hooks, CofS, AFSWC, to GO, L925th TG (A), 1 Dec,
1222, subi.: Assignment Responsibilities for Operation UPSHOT/KNOTHOLE,

Col. 0. J. Ritland, Cmdr., L925th TG (A), to CG, AFSWC, 11 Dec,
1052, subj.: Assignment Responsibilities for Operation UPSHOT/KNOTHOLE,

3rt., "Operation UPSHOT/KNOTI-IOIE, Nevada Proving Grounds s March-June
1&;53, Report to the Test Director, Aircraft Participation,® prep. by
Lt. Col, F. H, Fackler, L925th TG (A), (Nov, 1955), see App.

Ltr., Dr. A. C. Graves, Test Dir., LASL, to GG, APSWC, 12 Dec., 1952,
subj,: Detailed Cloud Sample Requirements for UPSHOT/KNOTHOLE, see App,

nyistory of the Air Force Special Weapons Center Participation in

Operation UPSHOT/KNOTHOLE, March—Tune 1953," prep. by AFSWC Hist.

Div., 30 Apr. 195k, 8, in Hist. Div, files, Operation UPSHOT/KNQOTHOLE.

Ibid LK} 12 -13 [

Rpt., "Historical Report, Operation UPSHOT/KNCYFHOIE, 1 March-31 March
1953," prep. by L925th TG (A), 3, in Hist. Div, files, Operation
UPSHOT /KN OTHOLE , _ :

"Operation UPSHOT/KNOTHOLE, Aircraft Participation," 19; ltr,, Col,
F. W, Miller, Dep. for Ops., ARDC, to CG, AFSWC, 12 Feb, 1953, subj,:
Aircraft Positioning in Atomic Tests,

"Operation UPSHOT/KNOTHE)IE, Aircraft Participation," Annex A, see App.

Rpt., "Historical Report, Operation UPSHOT/KNOTHOLE s 1 March-31 March
1953,% 12, _

Ltr., Col. Miller to CG, AFSWC, 12 Feb, 1953,

"istory of the Air Force Special Weapons Center Participation in
Operation UPSHOT/KNOTHOLE," 15,

Ibid .y 1&-15

"Operation UPSHOT/KNOTHOIE, Air Participation," Annex A, see App,

o1 SWEH~-2-003l)
e e
———— N

r—"




16,

17.

18,

19,

20,

v

Rpt., "L925th Test Group (Atomic) Operational Summary Report, 1953,

Jontinental Nevada Spring Tests, Operation UPSHDT/KNOTHOLE," Annex

A, Sampling Activities and Techniques, in Hist, Div, files;
with Dr, Harold F, Plank, J-Div,, LASL, conducted by

AFSWC Hist., 26 Sep, 1957, see App, \

Yiarren E, Green%

"b925th'0perational Summary ﬁepnrt, Cperaticon UFSHOT/KNOTHOLE,"

Annex €, Nevada ZOMBIE Shot Summary,

"History of the 4ir Force 3recial Trhapons
in Cperation UFSHOT/KNCTHCLE, " 3¢,

"L925th Operational Surmary Heport, Cperation U
Annex J, HAMIET Shot Summary,

"History of the Air Force Special Weapons lerte
Operation UPSHOT/KNOTHOLE," 58-40.

Senter Farticipation

FSHOT/KMOTHOLE,

r Farticipation in

SUEH-2-003

intervig, §




953
lex

}erw‘..:

' = ~
!rep-rr
2L

[————

CHAFTER V

OPIRATICN CASTLE ALL THERMOMUZLEAR

-peration CASTLE was to contain about seven, all-thermonuclear
_--ations and begin about 1 September 1953, some 11 months following
cerition IVY, Colone‘l Howell M, Estes, Jr., 12th Air Division of the
+.-itepic Air Command, was to command the Air Task Group and, on 1
\ -mber 1952, he visited the Pacific Proving Grounds o observe the
vrez Shot, In February 1953, Task Force 132, which conducted Operation
77 reformed into Joint Task Force SEVEN for Operation CASTIE and,
s~~rtly after became a permanent organization for future overseas test
series.l Instrumentation and tuilding at the Pacific Proving Grounds
seuld not be started before the results of the UPSHOT/KNOTHOLE were
<:ovn though much was prepared by November 1953, Since this was tyrhoon
season in the Pacific, CASTLE tests were rescheduled for the spring of
2<sk, Air Force \headquarters announced Operation SASTLE would begin at
+~e Facific Proving Grounds as soon as conditions permitted. General
v:ils organized the office of deputy commander for overseas teéts and
assigned the duty to Colonel Edward M. Gavin, Zclonel Gavin worked
“losely with the Center staff for the interim between IVY and CASTIE,

e of his major projects was to consider various airplanes which might

neet new sampling requirements,

*tn 29 November 1952, Colonel Estes became Frigadier General, his new
rank paralleled planning for Operation CASTIE,
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Cloud Sampling Requirements for CASTLE |

The stem from the first thermonuclear cloud was some 20 miles in
diameter and climbed to almost 50,000 feet, The main cloud extended
from 50,000 feet altitude on up through the tropopause and was almost
200 miles wide, The F-8LC 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 of the MIKE cloud and these doubts abont
the value of samples taken from it, caused a chanre in requirements for
éampling the Operation CASTLE shobs,>

Within two weeks of the end of Operation IVY, Tusk Group 132.L
”dfficeré and the Air Force Special Weapons lenter staff. began studies to
determine what aircraft could be converted to a sampler configuration
for higher altitudes. But, before a decision could be ﬁade, sampling
requirements had to be fimm,

LateAin Januar§ 1953, officers from the Air Force Special Wéapons
Center visited the Los Alamos Scientific Laboratory and agsain met w;th
Harold F, Plank, Dr. Plank outlined general fequirements for cloud
sampling and, afterwards, drew up more detailed requirements which were
approved by the laboratory and submitted to the new Task Force STVEN
early in February, Because of the questionable samrles secured from
MIKE Shot, Los Alamos wanted a hish altituée savpling veﬁicle which could

at least penetrate the lower rortion of the main cloud, Data from these

ol : . SEH-2-003L
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-+ altitude sampling missions could then be compared with MIKE samples
istermine how representative the F-8LG samples on IVY had been,
me sampling officers speculated that an aircraft +o perform this

..+ altitude mission would have to operate at or about 55,000 feet
,:-:tude for at least one-half hour, long encugh to make several passes
=o' the cloud, Should the samples prove against the F-8LG aircraft s then
-other aircraft would be chosen to become the permanent sampling vehicle,
..a Alamos scientists required s also, that the sampling device on the
-:¢h altitude aircraft be as efficient as those mounted on F-8l,G aircraft,

+:¢ with more area for sampling paper,

Unmanned Samplers for CASTLE

Altitude limitations of sampling aircraft also caused some discussion
ahcut using unmanned vehicles again, Drones had gathered the first cloud
samples, However, during Operati‘on GREENHOUSE, Dr., Plank supervised firing
rockets at atomic clouds., The experiment, at that time s resulted in no
sanpling results. The thermomuclear shot pushed the main cloud so high
that even the best manned aircraft could hope for little more than to sample
the lower fringes, Dr. Plank pointed out that the B-57, apparently the
‘est of the available aircraft for sampling, would penefrate the cloud some
four to six hours after detonation and expose its crew to about 3.5
roentgens, Samples pathered by a guided missile > Or some other vehicle,
would possibly be about ten times more'valuable than these gathered by the
E-57. Such an unmanned sampler should be capable of sustained horizental

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 fhesé altitudes,

Colonel Gavin asked the Wright Air Development Zenter for informatioy
on guided missiles, test vehicles, or target drecnes vhich might fit these
unmanned saﬁpling requirements, Any such vehicle, he rointed out, would

p have to be capable of recovery over land, Lieuvtenant Jolonel Richard

S. Nugent, the colonel's administrative assistant, hand-carried the

request to Wright Pield and was able to ret some preiiminary information,
Rocket wvehicles would be difficult to adopt because of the problemvof
attaching adequate sampling devices to them, Also, they would be difficult
to recover, especially when operating in the Pacific Prbving Grounds.5
Joint Task Force SZVEN was also in favor of unmanned sampling devices,
Brigadier Geheral A. R, wWalk, U, 3, Army, Chief of Staff of the Joint Task
Force, suggested that Los Alahos and the Jenter investicate the potentiala=

ities of the Q-2 drone and the drome B-L7 aircraft used on DRASS RTNG,

Center officials pointed out, hbwever, that the €-2 drone could climb very

little higher than the F-8LG samrler aircraft and, because the advantage

of the drone B-L7 over available samplers was not very great, the logistics
of operating at the ?écific Froving Grounds would be exorbitant.7’8
Therefore, no serious attempt was made to Secure unmanned samplers, However,
while preparing a final report for SLSTLE, General Zstes asked the University
of California Radiation Laboratory, at Livermore, california, what they

thought an unmanned sampler should bhe like.9

Professor Kenneth Street and Roger Patzel, samnling experts from the

A

*a program to develop a prototype long-ranpe automatic bomb delivery system,
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sivermore Laboratories, believeq a guided missile capable of operating
“etween 80,000 and 100,000 feet altitude was needed, They wanted such

s vehicle to enter the cloud between five and ten minutes after detonation
113 be capable of collec‘bing both gas ang Particulate cloud Samples,

- o vehicle , of course, should be Tecoverable, and have the ability to

“and on a 5,000-foot runway.lo

Modifying Sampler Aircraft for CASTLE

In spite of the efforts for B-57 aircraft énd the current thinking
about guided missiles, Ta;k Group 7.l sampled CASTIE Shots with F-8), jets,
clus three Featherweight B:36 aireraft, Both types went to modification
lepots before being shipped to the Pacific Proving Grounds,

"In Avgust 1953, representatives of the Air Materiel Command, “Iright

AIr Development Center, the Atomic Energy Sommission, AFOAT-1, met at
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installed, and to receive a new gas sampling device, called a "double-
squeegee," dinstalled in ten aircraft. A new type ramma intensity rate
meter was to be installed in the cockpit of the fichters. The E-36 was
to receive a filter system for the pressurization complex, along with a .
"double-squeepee," and a particulate sampling device. Cne of the B-36
aircraft received electronic equipment so it could ke uvsed as a backup
for the B-36 controller, In the midst of these arrangements, equipment
for installation was still in desjén stese, These vere the "doublew
squéeaees;" high altitude cas éamrling devices, 'lewever, ensineers
from the Wright Air Development Zenter assured that they would be ready
when needed, |

The Ogden Air Materiel Area depot, Utah, accomplished modifications
to the F-8LG samplers and plamned to complete the work on 1l September
1953, The San Antonio Air Materiel Area depot, Texas, handled the work
on the three\B-Bé aircraft, two sémplers and one control aircraft, and
planned to complete the work by 5 October 1953.12 .

There were serious delays. Ogden received the new "double-squeegee"
devices and mounted th;m 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 delayed 99 days'at the depot. The aircraft
were finally finished and out of the modification facility just six days
before they were té board the carrier for the Facific Proving frounds,

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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.iyles. This delayed fabrication of the units until some Lo days

rear the B-36 modifications were to have been completed, The Air
v roriel SOmmandﬁestablished a "crash program" to get them installed on
.. aircraft and B-36 samplers came out of the depot on 25 January 195k,
.-pe days before they were scheduled to leave for the Pacific, The
rr:fa}n had fallen behind a total of 112 days.

Tese delays wrecked a flight training program for the sampling
.~adron, The pilots conducted flight training with borrowed airplanes
s thout the sampling instruments. When the crews of the squadron arrived
3¢ the Pacific Proving Grounds, they were required to fly much more to
-zke up for lost training, The crews were concerned with baéic procedures
‘sr sampling and should have been prefecting techniques. Extra flying
;—;;osedvan added burden on the Test Aircraft Unit, Supplies and spare
rarts were used up rapidly and later caused troubles during the series.l3
Seme of the delay, General Estes pointed out, was caused by reqpirements
Srom 'numerous agencies whiclh had been presented at the modification depot.,

In the future, General Estgs recommended, the Air Force Special Weapons
‘enter should be made the éleariﬁg 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 work,

One problem in the Operation CASTLE planning was securing F-8)
sampler pilots to supplement those assigned to the new L926th Test Squadron

(Sampling), Colonel Edwin Gavin asked Joint Task Force SEVEN if it were

rossible to secure some of the pilots who flew sampling missions during
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Cperation IVY and\offeredito supply a list of names, 15 Later, in
September 1953, scientist Plank attempted to pet several TVY sampler pilotg
from the 8th Air Force but the Strategic Air Jommand could not release thgy
for CASTIE, Later; the Strategic Air Zommand and the Air Defense 7ommang

were to supply eight F-8l pilots each to train as cloud sampler pilots with

the L926th and to accompany the squadron to Eniwetok, This caused some
budget ﬁroblems, Each military organization participating in the test Serieg Z
had to stand the cost of its participating unit, However, the two commands
argued against paying the temporary duty costs of their eight pilots for
TASTLE because the requirements had been levied on them too late to include
these costs in their fiscal year 195} budget, Task Group TQA, therefore,
asked the Joint Task Force for money, which in turn asked Air Force head-
quarters for the funds, Washington, in turn, 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 Senter,
rerorted that the Air Research and Development Zommand refused to pay these
costs and the Special Tearons Jenter did not have the money, Hence, Task
Force 3ZVEN plannedl%o pay the expenses under protest, then would ask for
reimbursement later. However, Air Ferce headquarters ordered pilots
transferred to the [926th Test Squadron (Samplinz) on a permanent change
of étatibn. This actually returned the burden to the Air Force Special
Yeapons Center.l6

The officer strength of the ,926th Test Squadron bvilt up during the

first months of 1953, In August and September,‘ there were 20 of ficers

assigned to the squadron, In September 1953, however; 10 officers were
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with nine pilots, In November 1953,

the official Strength of the Squadron

sebtled at LO officers and this remained its strength throughout Operation

A full-scale air rehearsal, occurred off the coagt of California,

27 October 1953, and wag called Operation TIGER/CAT, This test was to

‘During these maﬁeuvers s the L926th Test Squadron (Sampling) operated

from the San Diego Naval Air Station, The F-8)¢ aircraft took off frop

3an Diego and flew some 50 miles to Sea where they came under the control

-7 the Command Ship, the USS ESTES, which vectored them to the B-36

l -
sanpler controller aircraft, 8 In turn, the controller directeq the jets

“nrough simulated sampling maneuvers and returned them to the command ship

v.ich sent them back to San Diego. The rehearsal was important exXperience

f2r the air-sea rescue aircraft, One of these aireraft flew directly under

‘-

¢ B-36 sampler control, wnile another was under the conty

« "This
viilode particularly appreciated by our little brothers in the F-8l

“inder detg.m a briefin of ficer declared
’ 24 3

| Sl

"who will be flying long range

2ndurance mission in single engine high rerformance aircraft n
g 4 3 g

TIZER foaT vas successful, Communications equipment aboarg the

i turned 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
controller aircraft turned 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 communica=-
tions check and to give the pilots some additional practice on ground
control interception, During this test, communications equipment worked
satisfactorily aboard the ESTES."

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 the 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 cory 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,Awhile in water,
was found satisfacto;y. Dr. Plank suggested that the fiberglass-lead
shielding be widened ; bit to protect better and with this modification

the vest weighed six pounds. The vest was manufactured for use during

CASTLE,

Further precautions found the seats of the F-8LG samplers covered
20
with sheets of lead, In addition, the pressurization system of the
aircraft contained filters to keep out radiation, TYet more precautions

were taken, When the sampler pilot flew into the atomic cloud, he went
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removed the pilot, thus breventing him from coming into contact with the
contaminated skin of the aircraft,
Joint Task Force SEVEN limited personnel again to 3,9 roentgens

exposure, Some Personnel, conducting Special experiments s had been

who were limited to 12 roentgens, This would allow the pilots to fly
three or four missions, But pilots who were expecting to fly on Tuture

22
tests were restricted to 7.5 roentgens for CASTIE,

Sampling CASTIR Shots

to the islands which were required izmnediately. The advanced echelon of
Task Group 7.l arrived on'Eniwetok 2 January 1954, 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 communications, These were followed on' 16 February 195’14, with
a full-secaled rehearsal of thé Air Task Group units, ard, 23 February 195[1,
with all participating units.23

CASTLE was to have seven shots, all producing energy yields 4in

negaton ranges, HoweVer, one was cancelled angd another changed so the “
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series ended with six events,

Chart: Operation CASTIE Schedule at Rikini Atoll

Shot Date Type
BRAVO 1 March 1954 Surface
ROMED 27 March 195) Barge
KOON 7 April 195} Surface
UNION 2l April 195) Barge
YANKEE 5 May 195) ~ Baree
NECTAR 1) May 1954 Barge

During the first shot of CASTLE, operations personnel expected the
highest yield would be 12 megatons, However, early results indicated that
the device had produced an unexpected yield of about 15 megatons.2h Follow-
' 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 skilled crew of controllers aboard, Dr, Flank,
Colonel Fackler, and Colonel Houghton were on hand to direct the samplers,
In addition, Major Billy Burke, on temporary duty from the L925th Test
Group (Atomic), and Major Finis A, Mitchell, the L,926th Test Squadron
(S3ampling) munitions officer, were on the control aircraft. The experience
of these people COmp}ised more than 35 atomic detonations before Operation
CASTLE, They studiéd the growth and formation of the cloud and gave the
sampler pilots speéific directions on what portion of the cloud to

25
penetrate and how long to stay around.,
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The cloud from a 10 to 15 megaton detonation reacheq gigantic

proportions, The initial climb of the cloud was about l,OOO feet a

reached altitudes of 120,000 to 150,000'feet. As the cloud passed through

the tropopause it began to flatten out until its widgth was from 150 to

200 miles, The base of the mushroom extended down from hS,OOO to hB,OOO

feet altitude, The stem of the clpud usually was 10 to 20 miles in diameter

and, Just after the detonation, extended down to the sea, Later, as the

wind began to move the cloug away, the stem base was from 18,000 to 20,000

severe turbulence in the stem ang lower portions of the mushroom, caused

by convective forces set up by the extreme changes in temperatures ang

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
penetrate such a cloud for at least two hours..
When the first sampl;r'pilot made a pass at the cloud, he was .directed '
by a quick route of.escape in case radiation proved too hot, Normal
sampling missions followed between th;ee and one-haif 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 o

be accomplished within six hours after detonation, before the distance

to the clond got too great for the sampling aircraft to safely conduct
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their mission and zet back to base,

When the aircraft landed at Eniwetok, special crews of the [j026th
Test Squadron removed the filter parers, installed them in lead contéiners,
and placed them aboard long-range transport aircraft for the flight to the

United Sfates. The gas samples were transported to Perry Island.27 Later

on the Los Alamos 3cientific Laboratory reported that these samples
collected from BRAVO were 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 Ajrcraft Unit of Task Group 7.k,
and others.29 As delays piled up, General Estes informed General Mills
thét Task Group 7.lL might be overseas for.a long time, "If we wait for the
ideal winds desired," feneral Zstes wrote, "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 iong ™Yy, " 30

Proglems caused’by the delays were serious, however, While waiting
for the shots to be fired, aircraft suffered from dryving up of seals
in hydraulic lines, corrosion of metal surfaces, valves which stuck, and
moisture corrosion of electrical surfaces, One way to prevent these
troubles was to fly them, The Air Task Croup "exercised" its aircraft
and on one occasion it was discovered that two B-36 aircraft could not
retract 1andiﬂg gears, while a number of F-8LG aircraft would not feed
fuel from their tip and pylon tanks because of stuck valves, To counteract
the deterioratim resulting from such idleness, fGeneral jstes reported

to Ceneral Clarkson, task force commander, ", ., , I am taking the risk
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of flying our aircraft frequently.," General Estes was receiving the
same weather briefings as General Clarkson, If the weather looked
favorable'for Dand 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
commanders to fly their airplanes, In effect, General istes was Fambling
that when the weather people believed a L8-houp delay in shooting was
necessary, there was, in fact, at least 60 hours before the next shot,
This allowed the aircrews necessary flight time to aveid many of the
maintenance troubles, However, if an unforecast change in the weather |
caused the test difectors to decide to fire a shot, Oeneral Estes admitted
that he would be in ﬁsomewhat awkward situation," However, he added,
"So far my guesses have been corréct 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 iﬁ a position
to comrlete the desired missions," . i
General Zstes found that the B-36 sampler aircraft were in critical
demand, Scientists were willing to fire a shot without F-8LG samplers hat

not if the R-34 high altitude samplers could not perform their missions, !

The BB-36 control aircraft was also vital in that the F-8},0 samplers ;
could not operate without it, Therefore, to meet these conditions,
General Estes established a priority system for maintenance, First
Priority went to the two B-36 samplers and the EB-36 control aircraft, then

F-8LG samplers were second, along with the weather, rescue, the rhotographic
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airplanes, and the S-L7 inter-atoll airlirt airplanes.31 During the
delays, General stes also had hig staff study the Possibilities of geta
ting Aip Task Group airerafy ready for shots fired close in Sequence,
The limiting factor, fenersl Istes learnedS was decontaminating the huge
B.36 bombers, Tf the JASTLE shots could be fired on a seven-day schedule,
all aircraft coulqg bé ready. If the shotg were five or six days apart
the Adr Task Group could not put up 10p Per cent of itg aircraft byt

enoush to Surport the shot, The staff worked out g 2hhour schedule for

After twenty days delay, ROMEQ fired on 27 March 195l, The Yield was

tabout 11 megatons,

%
prvom e KOON Shot occurred early on thé morni g of 7 April 1954, 1
A e - - i '

Missions transpired without incident, The group tried out itg decontam

33 ==

ination broeram and found that, with ne undue trouble, Fersonnel coulg
ready half of the aircraft for another mission within three days, waever,

the maintenance priority'system Was not tried oyt because of the total

: 3 o
TUMDeT of aircraft which fley on ROMEO, e P

H

e s Mt it B g Mt 4
e TSRS g n....,..,,-luwx'.?r.-w;—:vu‘-.ﬂ., i s o it

pos—

The decontamination Procedures were again

ot

applied ang proved

practical, however, the small yield delayed the maintenance Priority
System acain, ap F-2l samrler lost turbine buckets and made a forced

landing on the Rikini airstrip. Cnly because the vielg Wwas much smallapr
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ST TE R R Uperation CASTIE

than expected did the pilot negotiate the landing safely, His wingman
stuck with him through all this,

Results from the detonation of the KOON device eliminated‘the
necessity for ECHO which was to follow, This had little effect on the
mask fGroup 7.h plans, except to lower the mission aircraft requirements
a bit,

After five postponements, UNION followed on 26 April 195);, During the
sampling operations, one F-8) sampler was replaced by a Spare when his wing
tank fuel System would not operate, Personnel decontaminated the one B-36
sampler and seven F-8); samplers, accomplished maintenance, and had these
aircraft ready for another mission within 2l hours.BS

YANKEE event fired on 5 May 1954 and the test director expressed the
desire for another shot within 2l to L& hours so the group used only half
the aircraft, Two B-36 sampler aircraft flew into the cloud, each bringing
back a double sample, There were also nine F-84 samplers on the mission,

Several postﬁonements caused NECTAR Shot to be fired on 1) May 195l
On one occasion the shot was called off after all aircraft had taken off
and were in position for zero hour. The detonatiqn 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 coptrél aircraft could
find little to sample, AA cood many of the sampling aircraft arrived
in the vicinity, as scheduled, orbited, waiting for a chance to penetrate
the cloud, then were forced to return to base without samples, When they
arrived at Eniwetok, the sampler pilots had to make landings in heavy

rain, Many of the F-8) 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,

veeraed off the runway and rammed into a sand bank., The nose vwheel of

6
the aircraft collapsed, but the sampler pilot escaped uninjured, 3

Damage was not really severe as the sang bank was about the height of

the landing gear so that the nose gear wags folded and the aircraft

stopped in a level position 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 win

For this reason, an emergency landing on a ;Eﬁﬁ%}
)
strange airstrip was always of concern to the Sampling people, ‘@&

ng

of the "hott airplane, -

All six of the devices for Operation

CASTLE were to produce yields

in the megaton range.f’
R .

3
¥

Perhaps, the most signifi-
cant result of the operatlon was proof that liquid agents were not

necessary to handle thermonuclear devices,

This eliminated the highly

technical and hlghly expensive Cryogenics program then under way, The

test series proved that thermonuclear Wweapons were practical and could

be handled by operating uni'bs,37

Colonel Houghton returned to the

Alr Force Special Weapons Center

before the operation ended where he reported that samples had been from

adequate to excellent, with some of them being the hest ever taken,
The F-

BLG samplers, operated to some 360 miles from Eniwetok, and returned

to base within their fuel capabilities, The F-8LC 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 revorted,
Yexceeded all expectations in terms of altitude attajnéd and the usable
jin-cloud portion of their flight profile," The giant bombers took off
with a weight of 230,000 pounds, climbed to a "peasonable altitude"

and leveled of f while the crew but on their S-l partial pressure suits,
then climbed to maximum altitude. This procedure usually required two
hours and ten minutes. On many of the flights the bombers reached SS,OOO

feet, The crew encountered problems of keeping their jet engines running

at the maximum altitude and on each 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 LO minutes, and sampling equipment
operated satisfactorily. UAs usual, the personnel éxposures were lower
than anticipated prior to the operation," 301onei Houghton wrote. The
reason for this was that fuel 1imitations did not allow the sampling
aircraft.to remain in the cloud as long as the scientific personnel
from Los Alamos thought desirable during the rlanning phases of the
operation, Sample quality was found to vary in the cloud with altitude
and also with.horizontal direction. Sample removal operations went off
without trouble, pressurization system filters worked well, and the
lead vests worn by the sampler pilots and crews reduced exposure to
radiation by at least uO per cent. No pilot complained about thé vests

being uncomfortable. 38
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Rolling Sample Paper for Insertion into Lead T
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Sampling Paper is Inserted into Lead Pie, Operation CASTLE

Lifting Loaded Figs for Transfer to waiting
Delivery Aircraft, Operation ZASTLE

116 SWEH-2-003l




-

v

Operation oASTIE'S sampling program resulted in the decision to ask
for n.57 Jet hombers as perhanent sampling yehicles. Following the
operation, General Estes recommended that the B-57 sircraft be used on
311 future sampling missions. He believed the aircraft would féquire
a2 removable bomb bay fuel tank for additional range, reserve oil
capability to take care of the rate of vse of oily, nfeatherweignting"

4o increase the maximum altitude, and, finally, devices for collecting
particulate and 2as samples. Nine B-S7B aircraft could replace fifteen
-8l aircraft, two B.36H samplers and one RBE-36H sampler control aircraft.
In addit;on, the nine R-57 aircraft could bring back better samples than
could ail these aircraft and would, of course, be much less expensive to
operaté. nzach aircraft would have a tsampler director! aboard thus
eliminating ‘the need for & control aircraft." hen more powerful engines
were available, thevB-57 aircraft would méet n, ., .all future recnirements
in hoth continental and overseas tests in an effective, economical manner
without the loan of aircraft from other USAF agencies," reneral Tstes

2L
‘3

concluded.

M.

Jentral coordination of the efforts of the sampling aircraft is still
necessary and & control plane nas conbinued to pe used with B-57 operabions
with a scientific director in ‘the back seat. & P-57 is used, howaveTs

and can sample 1ast as a back up in case of aborts, An exception to this
took place during one of the ROVER sampling operations ywhen the entire
sampling runs were casily observed from the control trajler in the forward
area. 'This was done because of the attempt to employ “DR-1 drones and
control them from the eround. On this occasion the £-57 operations
proceeded smoothly from the ground control, bubt this was a highly special
case.
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CHAPTER VI

OPERATICN TEAPOT: SONTTMENTAL SAMPLING

Planning for Operation 'fE;APO'I‘ began early in November 1953 while
preparations moved ahead for Operation CASTIE, In July 195L, the Air
rorce Special Weapons Center directed the L925th Test Group (Atomic)
yo prepare itself for the operation and Colonel Harry L, Donicht '
organized a tgemi-official? field test office to do the work, GColonel
ponicht leaned heavily on Colonel Fackler's studies of Air Force nuclear
test requirements., In Novemberil95b,, the Center issued a mission planning
directive and indicated that Field Test Group 5 (Provisional) would be
conmanded by Colonel Donicht and would represent the Center during the

. ¥*
test series,

‘Sampling Preparations

By now, the Atomic Energy Commission consideredkcloud samples so
important that without sampler aircraft the firing of a device was largely
useless for test purposes, This information could be gathered from a study
of the growth of .‘bhe fireball or from study of measurements and multiplie-
cations of the neutrons produced by the e}cplosion° However, these methods
of calculating the yield usually gave an unreliably high value and were
10t far\rox:'ed..1 The most accurate manner fpr deteminiﬁg 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 CROSSROADS in 19L6.
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“Suitable samplers still remained a problem, In August 195L, Colonel
G. W. Miller, Deputy Commander for Technical Cperations at Baltimore,
informed the Center that Air Force headaquarters disapproved its request
for B-57B sampler aircraft., Therefore, he directed, the'B-57A should be
thoroughly evaluated for that purpose. Two B-57A aircraft arrived at
Kirtland Air Force Base in December, after having spent the same anth in
Baltimore for modifications. But, the L926th did not have the two aircraft
early enough to complete necessary modifications and maintenance, Partially
for that reason, they sampled only four nuclear events during the~operation§
Also, the original plan called for the B-57 aircraft to collect cloud
samples from all TEAPOT detonations, however, a temporary grounding order

3

prevented the aircraft from being used part of the time,

Sampling Highlights

About five weeks into Operation TEAPOT, the firsth—57A sampler
flight followed detonation of the APPLE Shot on 29 March, Maror James T,
Sorn, with First Lieutenant Merrill Barlow acting as sampler observer,
piloted a B~5T7A intoathe cloud four hours after detonation and made a
second pass seven minutes later. Although the airplane was not completely
instrumented for sampling, mission results wer'eAadequateo The two officers
first entered the cloud at 27,500 feet altitude, and during the two passes
were inside the cloud 18 seconds,

Eigﬁt days later, on 6 April 1955, a high altitude nuclear device
was dropped from a Kirtland B-36 bomber, Four F-8LG samplers and both
of the B-57A airplanes were scheduled to collect samples, along with two
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Atopic Cloud as 3een From Flane, Operation TEAFOT

B-36 airplanes. PBut the sampling mission got off to a bad start: three
?-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 *-8LG

and one B-30, and the two B-5TA aircraft, The four aircraft found the
cloud had scattered quickly and was impossible to identify. Major Sorn
piloted one B-57A with Firét iieutenant'ﬁilliam.?. wWrisht as the radiation
operator. The other pilot was Majior Malcolm S. Bounds and Maior William
W. Sams served as radiation operator. Beth airplanes made one pass into
the cloud and retvrned to Indian Srrines Air Force Base.S During MET
Shot, Major Bounds, with Second Lieutenant Robert L. Kelly in the observer's
seat, made four nuclear cloud renetrations vhich kept the E-57A in the

6 :
cloud for a total of 2 minutes and 1,0 seconds, The last sampling mission

123 SWEH-2-003L




i

o rromins
R ST

AR i i YR

R

e
R

1

T

o san L i
e

VI

for the B-5TA aircraft was APFLE II, fired on 5 May, During this missiop
the airplane, piloted by First Lieutenant Harold E, Balin with First
Lieutenant William ¥, Wright observing, was inside the cloud a total of
6 minutes.7

From these experiences, the Air Force Special Weapons Center
constructed an evaluation of the B-57A as a sampler, Hal Plank from

Los Alamos discussed performance of the B-57A airplane with the crews

after each mission, Following HA Shot, Major Bounds reported that because ;
of the high altitude of the mission, he had to concentrate on flying dutmsé 3
at all times. A slight error handling the B-57A, for example, causéd 3
a loss of froﬁ 500 to 1,000 feet altitude and he was unable to keep the
nuclear cloud in sight while maneuvering the airplane, Because the cloud
scattered and stratified above 50,000 feet, there was difficulty in
identifying for‘a sampling run, Major Sams could not help because he was
buried back in the fuselagé 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 beloﬁfthe cloud, On the otﬁer hand, Major Jorn and Lieutenant
wright,.flying 500 feet above Majior Bounds, gathered fairly adequate
samples, but Major Corn explained that as‘ Ya matter of luck" he happened
to get a good view of the cloud Just t=fore penetration.8 Although both
crews received nearly the same radiafion exposure, the latter's sample

was far superior? These discussions indicated that much of the performance
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Chart:

Operation TEAPOT Schedule
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Shot

WASP
MOTH
TESTA
TURK
HORNET
BEE
ESS
APPIE T

WASP PRIME

POST
MET
‘APPERE II

ZUCCHINI

Date’

' 18 February 1955

29 February 1955
1 March 1955
7 March 1955
12 March 1955
22 March 1955
23 March 1955
29 March 1955
29 March 1955
6 April 1955
9 April 1955
15 April 1955

§ May 1955

15 May 1955

3t

Type
BOO feet

in air

300-foot
tower

300-foot
tower

500-foot
tower

BOO—foot
tower

500-foot
tower

67 feet J
underground

500=foot
tower

739 feet
in air
36,620 feet
in air
300-foot

tower

1,00-foot
tower

500-foot
tower

500-foot
tower

*See Appeﬁdix TI for numbe

r of samples taken on each shot,
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hin the air over five hours. Farlier in the morning APPLE I had fired

and the controller did not land until after completing both missions.
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* advantage of the B-57A was 1ost because of its poor visibility.

Major Corn, meanwhile; received orders to return to Kirtland. The
center had borrowed a "B model of the B-57 and he along with Dr. Plank,
as a passenger in the rear position, spent part of one afternoon “wringing
out" the airplane. The uBt had several improvements over the nAM model but
specifically a redesigned canopy which was similar to that of a T-33 Jet
trainer, affording unobstructed view for both crew members., With this
canopy the pilot could maneuver at high altitudes while the radiation
observer kept an eye on the nuclear cloud,

Much of the sampling for TEAPOT had become fairly routine; however,
occasionally the pilots of the 1;926th Test Squadron (Sampling) reported
minor malfunctions of equipment during a mission, On the fifth detonation,
HORNET Shot, things were somewhat enlivened when -8l pilotsg 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,ll‘

During WASP PRIME Shot, the B-50 sampler control aircraft remained

For the first time, sampler pilots had to fly two missions in one mornings
after APPIE they landed, filter papers were replaced and they were off to
sample WA3P PRIME, 12

During Operation ' TEAFOT, the Air Force Special Weapons Senter carried
off experiments of its own, A project, called "Contact Radiation Hazard

Associated with Contaminated Aircraft,” had as one of its goals a survey
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of evaluation of meters which were used to determine the actual radiation
hazard to aircraft which penetrated a nuclear cloud. It was hoped, project
persomnel would be able to define exactly what dangers existed for crewmen
working around a contaminated aircraft. Colonel Grnest A. Pinson and
Japtain Paul M. Crumley, project officers from the Research Directorate,
planned to survey the gamma intensities from various parts of the aircraft
and then compare the results with a survey of the.contact intensities of
beta plus gammé rays from mixed fission products distribution on the same
section, From these studies they could determine accuracy of existing
meters, Their instruments measured total dose radiation, depth, and rate}B
Aircraft usually were on the runway at Indian Springs Air Force Base
within 15 minutes of the time they penetrated the cloud and the crew
immediately began two hours intensive examination on the airplane and
continued surveys for 2l hours. First inspections were accomélished with
various ionization chamber-type meters with readings taken from. one-fourth
inch from. the plane's surface, from three inches s one foot and, finally
three feet, After meter inspection, personnel went over the same area
with photographic film, fiiﬁ packets, which came into direct contact with
the areas that contained particles of radioactive material, the packets
being-held in place by masking tape for the required exposure time, To
recprd the general intensity of the area, the localized 'hot épots“ caused
overexposure areas on the film, A second fiim exposure of much shorter
duration followed for more accurate 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 resister 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 over contaminated areas, produced readings 30 pér cent of the
intensity found on the contaminated surfacesol5 Altogether, the Center's
survey groué studied 17 airplanes with contamination readings that ranged
from a density of 1 roentgen up to 1hL roentgénso Five members of the survey
team took part in all ofpthe 17 sﬁrveys and no team member absorbed more
radiation than the Atomic Energy “ommission's tolerance limit of 3.9
roentgens.16

One phase of this studyicaught the attention of newsrapers, To get
information from an atomic cloud more ouickly than that obtained by
sampler aircraft, Research Directorate officers used several T-33 jet
trainers and flew into the cloud mich earlier.17 One néwspaper reported,
"y group of dare devil Air Force scientists are making flishts through

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

18 4
" An. Albuquerque, New Mexico, newspaper ran the following

research, « o
headlines: "Inside of A-Cloud nolored Frick Red, Kirtland Scientists,

1 . N
Pilots Report,." 9 However, the film badge experiments fascinated reporters.

The las Vegas, Nevada, Review-Journal headlined a long story about the

project: "Gulp Film Badres to Check Radiation." The newspaper reported
that Captain Charles S. 0ldfield, Development Directorate, and Jolonel
Pinson swallowed some £ilm badges and attached others to their clothing

while flying through a nuclear cloud. After the mission the internal
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Captain Charles S, Cldfield, Biophysics Division,
Research Directorate, Air Force Special Weapons

- Center, removing film from stomach after penetra-
tion of atomic cloud, Operation TEAFCT
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. £3i1m baderes were rulled up by strings and examined. A comparison of the
radiation on the internal badge with that on the external badge gave
an indication of the amount of radiation éenetratingAthe body. However,
the pilots and the two observers were not concerned about their exploits.
e know whatb we are doing and there is nothing to get excited abou't.."20

Drawing conclusions from its project, the Jentert!s survey group

pointed out that the contamination density readings occurred when
jnstruments and film were placed in direct contact with the contaminated
skin of an airplane for extended 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 badeses. For a person
4o .receive radiation of the same values as those collected during the
survey, the préject of ficers reported that an individuéi would have to

come into direct contact with the nose of the airrlane or the leading

edge of a wing. In addition; the direct contact with the surface would
have to be somewhat prolonged, depending upon the intensity of the

particles touched to achieve a radiation burn.

The 151 Altitude Nuclear Shot

tmen the hiph 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 Ferce Special *eapons Jenter. Barly
in October 1953, the Arned Forces Srecial “eapons Project was interested

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 E-57A Sampler Aircraft, Cperation TEAPCT

recommended to the military services that a high altitude nuclear detonation
be fired to gather air defense information.22 Cn 27 Mevember 1953, the
Senter received directions to determine the feasibility of dropping a two-
kiloton warhead to about L0,000 feet altitude., After some preliminary
tests, the L925th Test Croup decided that such a nuclear drop could be

accomplished.23 Then on 5 May 195k, the lenter established a high altitude

" project for TEAFQT. To start with, the L925th mounted a 3,000-pound

2
practice vnit in a B-36. Then on 28 Jur 105, the Senter informed the
L:925th of some additional requirements, The explosion was to be as high
as possible, the only limit heing the safety of the drop aircraft and crew,

In addition, the device was chanred from 3,000-pound unit to cne of 1,500~

pounds.
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Preparing the B-36 constituted a major portion of the work, In

rune 195k, the Field Command, Armed Forces Special Weapons Project,

outlined detailed requirements. Just aftéf releaﬁing the nuclear device,
the B-36 aifélane was to drop canisters to record pressure and muclear
radiation data., Time zero equipment, used for previous nuclear tests,
was to be installed, aﬁd Naval Radiological Defense Laboratory thermal

radiation‘measurement equipment was to be mounted in the tail of the

aircraft, Communications would be available in the aircraft for controlling
the smoke-laying aircraft, and finally, Field Command asked that sampling
equipment be mounted on the drop airplane so that, after dropping the

miclear device and the canisters, it could turn around and gather samples

from the cloud.26 However, it appeared %o Center 6fficia1s that operating
at such a high altitude, the B-36 would not have encugh fuel to remain long
enough after detonation to gather samples;,27

Dropping the canisters after the ﬁuciear device presented difficult
timing problems because they had to be spaced accurately and at tﬁe correct
altitude when the detonation occurred, There was no available interval-
cmeter which had the accurac& of release pulses, Mr, Samuel Schwartz, of

the L,925th Test Group (Atomic), took on the job of designing an interval-

ometer with the required close tolerance, His device was installed on

26 August 195l, and then tested successfully, The Cambridge Research Center,

in charge of instrumenting the canisters, later approved the intervalometer

and thevinstrumcnt assumed a key role in dropvaircraft equipmen.‘b.28 The
1i925th also installed calorimeters to gather radiation statistics for the

Navy and other instruments were installed for the Jambridge Research

133 | SWEH-2-003




:
3
3

o

VI

Center's canisters.during‘the mission,

On 6 April 1955, the B-36 airplane apain took off from Indian Springs
Air Force Base and started climbing to 112,000 feet altitude -- the mean
relative density ratio being below 1,06, As usuval, one engine went out
and the bombing crew announced the altitude change to L6,000 feet. The A
high altitude detonation went off ﬁith an orange-white metallic flash,
reported to be brighter than the sun., The usual mushroom cloud was
missing; instead, a hugh billowy circle, as if a giant had blown a gigantic
smoke riné. Within a very short time the cloud thinned out and became
invisible as the L926th Test Squadron (Sampling) pilots could testify
because of their difficulty in collecting samples, In spite of some
difficulty climbing high enough, L926th pilots who sampled the cloud,
were successful, especially, those who sampled long after the shot.

On 21 December 195k, Air Fo;cc headquarters asked that airplanes
obtain samples from the high altitude nuclear shots ", . ._at an approximate
range of 2,000 nautical miles east of the NPG Zﬁevada Froving Groun§7 at
an altitude of hO,OOOQfeet:!29 The L,926th Test Squadron sent two F-8LG
samplers, with one ¢=47 for support, to Andrews Air Force Base, Maryland,

because weather conditions indicated that the nuclear cloud would drift

east, passing over Nashville and Knoxville, Temessee, Raleigh, North

Carolina, and would go out to sea somewhere between Norfolk, Virginia, and
Myrtle Beach, South Garolina,BO

The two F-BhG‘samplers flew six sorties while accomplishing the
long-range sampling mission, One of tﬁe airplanes flew at L0,000 feet

altitude and the other flew at L5,000 feet altitnde.. The samples
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collected ", . . were measured to be .6mr/hr/paper on the L0,000 feet
sampler and .7mr/hr/P§per on the 15,000 feet sémpief. The papers were
measured by folding four ways, at the surface of the envelope," Results
of the mission were telephoned to Washington and another flightAplétted.
The last flight of the mission was made from Andrews Air Force Base, south
along the coast to Myrtle Beach and then back to Andrews, The aifplanes

flew at 10,000 and 13,000 feet altitude. Each paper collected read

approximately 0.2 milliroentgens, The 1i926th Test 3quadron (Sampling)

reported: "In view of the fact that .1mr/hr/paper was considered a E
o - : 1 |
satisfactory sample the mission was considered a success.“3 ]
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CHAPTER VII

OVERSEAS FOR OPERATION REDWING

At a REDWING conference staged by Joint Task Force Seven in
yaghington, D, C., on 29 April 1955, officials agreed on six B-57B
l . .
sircraft., The 1,926th Test Squadron (Sampling) still had no B-57B

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

Plans and Operétions

Planning officers and scientists were not entirely satisfied with
the sampling platforms used, or the number provided. In'reply to a letter
from Lieutenanticolonel Richard J. Hynes, Acting Directpr.of Operations
for the L950th Test Group (Muclear), Dr. Harold F, Plank discussed the
pqssibility of obtaining two samples with one plane, He pointed out that
mission time requirements were miltiplied by four to obtain two samples
és 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-84C aircraft if a
full compliment of B-57 aircraft were not available for use by the cloud
samplers.3 o "

With each additional nuclear testing operations, broader experience
proved invaluable., The Tos Alamos Scientific Laboratori submitted a
detailed analysis of requirements to Sommander, Task Group 7.L. Making
no reference to past difficulties between operating organizafions Ef
tests, the document listed, besides requiremenfs? cqncepfs; aircraft
control,'iadiatioh expésure requirements, aircfaft contamination and

return exposures, pre-mission preparations, post-mission treatments,
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conduct of Air Force support personnel, sampler support teams, and the
Air Force equipment necessary to support special activities and what
equipment would be supplied by the laboratory. BEvery conceivable facet
of the proposed operation was covered and designed to eliminate any
misunderstandings after Operation 1~'{ED'Y»]II\TG-s*t,ar’r,ed.,,'l To avoid radiation
burn accidents, Dr. Plank included instructions to be used in installing,
removing, and securing filter paperé. He described the exact tools to be
used for each operation, the placement of the tools on the tractor-trailer
combinations used during sample handling, and precise steps to be taken
for all filter paper handling, Althéugh at the outset, only trained
physicists were permitted to handle filter paper samples, this duty
became one of many assigmed to personnel of the L,926th Test Squadron
(Sampling).

Within the L926th, the Test Aircraft Unit had command operational

control over all elements in the test area.5 Additional responsibilities

included:
(1) Provide trained personnel for all ground radiological monitoring

of the airfield at Enawetok.

(2) Provide trained personnel to accomplish and supervise the removal
of particulate cloud samples (collected by airéraft) for Los Alamos
Scientific Laboratory and the University of Zalifornia Radiation Laboratory.

(3) Procure, issue, and maintain all radiac and protective equipment
required for Task Group 7.l operations.

(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
padges for personnel of Task Group 7.L 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

2t Eniwetok prior to the first shot,

Along with normal functional sections, the L926th maintained a
nuclear applications section to instrument and prepare aircraft for
nuclear cloud sampling, It was also responsible for removing the cloud
samples from aircraft and preparing them for shipment. Finally, the
miclear applications section operated aircraft decontamination and
personal dosimetry facilities.

Successfui accomplishment of the sampling phases of Operation
REDWING, approaching in August 1955, still depended on obtaining modified
aireraft of the proper types and numbers. At the operationalhplanning
conference, noted above, delegates were notified that the requirements
for a B-36 sampler controller, previously included on requirements lists
for REDWING, were deleted. The L,925th Test Group had at least ten 7-84
aircraft for sampling duties to augment the B-57 aircraft, and officials
had expected no difficulty acquiring these aircraft.for REDYIMG,

On 1 September 1955, Colonel 3arl A, Qusley, then commander of the
L926th, visited Warner-Robins Alr Materiel Area, where the B-57B
nodifications were being performed, for a firm delivery date and to
investigate expediting the modifications. He learned that three of the
aircraft were to be completed in November and three in December, but a
subsequent technical orderArequired additional modification on the

11 1SH-2-003L
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aircraft and none could be expected before December, Such delays in
gelivery danperously shortened the time available for training. Late
sn November, Jolonel John S. Samuel, Task “Croup Sommander, personally
visited Yarner-Robins and manared to set two of the aircraft released
immediately, a third wasAreleased that same month, and a fourth in
necember, Orew training continued through a successful conclusion
by applying round-the-clock schedules. The remaining two B-57D aircraft
arrived at ¥irtland in Jamuary 1956.6

A major assignment for the L,926th Test Squadron during REDWING was
to determine the effectsAof high yield, nuclear clouds on various types
of aircraft, preferably from 30 to 150 minutes after detonation,
Previously ,data had been inconsistent, therefore,.investigations of early
penetrations would 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 cclouds from 30,000 to 50,000-foot altitudes bﬁt could
offer neither the airframes nor the crews. Tactical Air Command was
requested to assist and in;tially agreed to accomplish tﬁe required
twenty penetrations, four for each major detonation.8 In September,
Yeadquarters, Unifed 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 progran, Tactical Air Command asreed, 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

113 SWEH-2-003L
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rive B-57B aircraft for a period'of four months or four aircraft and
crews for five months.,

In November 1955, Colonel Samuel was called to a conference held
at Air Force headquarters and stated his needs so successfully that
Tactical Air Command was directed to furnish five B-57B aircraft, 21
pilots and navigators, together with the necessary support personnel,
Thereupon, that command delegated the :05th Bomb Wing to furnish two
sircraft and to hold a spare in readiness, and the L6lst Bomb Wing to
furnish thrée aircraft.lo Instrumentation and modification of the above
aircraft terminated in February 1956, and the aircraft and crews arrived

at the proving ground in April.

Shots and Aircraft Participation

During August 1955, additional sampling requirements appeared
in Program 6.3, consisting of ionospheric studies designed té 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 increasing distances from
ground zero so as to determine the maximum distancé at which these
gignals might be discerned and recorded. The Cambriége Research Center
furnished an instrumented C-97 aireraft with its crew for tﬁe purposeoll

Throughout Opération REDWING, perhaps the sreatest single source
of trouble in achieviﬁg the smoothest of operations was the inability
of controller COmmunications center to maintain clear contact with

airborne crews. Failures of all types of communication egquipment
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continued throughout the test series and a considerabie number of
remedies were attempted on the spot.% These failures lowered the
efficiency of sampling crews; Some managed through visual guidancej
others aborted when ground control failed at critical times,12

Flying safety records for the squadron were at its usual high
standards. Although a landing incident removed a B-57B from operational
status from 29 March 1955 until 22 May of that year, its absence from the
sampling force did not adversely effect the sampling mission.13 The most
serious aircraft accident during REDWING involved a sampling B-57B, For
on 18 May 1955, the pilot of the B-57B, in climbing to 26,000 feet to
avoid rain clouds, felt a heavy explosion and blinding flash within his
craft, Both fire warning lights immediately flashed and the pilot
instructed his observer to eject. Rough seas delayed the rescue of the
pilot for some four hours; the observer; Japtain Pavl M., Crumley, was
never i‘ound.,:LLL |

TACROSSE, The shot schedule for REDWING was changed:in late April
to provide for firing LACROSSE on 29 April and J[ZROKEE on R May, After
two cancellations, LAJROSSE 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, 2 R-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 CGroup 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-1A radar, officials positicned the four effects
aireraft with only minor errors.

CHEROKEE, After several postponeﬁents because of weather conditiomns,
2 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 obtained resulted from aircraft boSitioning procedures
which were initiated upon realization that the countdown had become erratic,
According to the mission descriptibn, L2 aircraft were scheduled to
participate including the drop B-52 and the canister drop B-36, Only 38
aireraft took part butxthe aborts were not samplers, Three B-57 and
six F-8LG with 1 control B-57 made up the sampling effort,

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

weapon testing: ZUNI on Bikini Atoll and YUMA at Eniwetok, Fifty aircraft
were scheduled for the dual event, 11 for YOMA and 39 for ZUNI, No B-57
samplers participated in the férmer, but six F-8LG took samples with onel
B-57 control aircraft. For the 7UNI Shot there were four B-57 samplers

and ‘two F-8L,C with one B-57 control aircraft. ZUNI went first,

EEEQ.’ 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. O0f these, one
B-57 and six F-8LG 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 particirated altogether with one B—S?,
six F-8lC samplers, and controller.

FLATHEAD and BLASKFOCT. This dual shot occurred on 12 June at 0626,

Schedules underwent numerous changes for several days previous but,
finally 33 aircraft participated'in FLATHEAD and 9 for BLACKFOOT, Of
these, li were ﬁ-S? samplers for FLATHEAD, and 6 F-8l aircraft sampled
BLACKFOOT with 2 B-57 control planes. All aircraft performed well‘except
a B-52 which aborted because of radar malfunction.

KICKAPCO » on 1L June, aAvery 1ow yield device fired at Eniwetok at
1126 hours, Eleven aircraft were scheduled including six F-8l samplers,
one B-57 controller, and all performed without trouble,

OSAGE, Tis device was the second airdrop of the series and occurred
from a B-36 aircraft on 16 June, 131k hours. Altogether, twelve aircraft
took part, six F-8L samplers and a B-57 control aircraft,

INCA. On 22 June, INCA detonated at Eniwetok, 0956 hours. This shot

was another low yield with twelve aircraft participating. Again the six
F-8); samplers. operated successfully.,

DAXKOTA. DAKOTA Shot followed on 26 June at 0606 hours -at Bikini

Atoll, It was to have been a dual shot with TN2A oripinally but weather
had prohibited this. Thirty-four aircraft were scheduled tut one Navy
effects plane cancelled, Four 3-57 and four F-8lL aircraft sampled the

shot with one B-57 controller on hand.,

MOHAWK, A moderately, high-yield device, MOHAWK detonated on a

300=foot tower at Fniwetok Atoll, 3 July at 0506 hours, Twenty-eight
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aircraft participated though weather was worse than usual with huge
cloud build-ups and heavy rain squallsh, Five B-57 aircraft and five
7-8LG aircraft sampled again with one B-57 control aircraft,

APACHE. On 9 July at 0606 hours; a relatively high-yield device

fired from a barge of f Eniwetok. Thirty-five aircraft performed without
gifficulty including four B-57 and four F-8lL samplers with one B-57 control
plane.

NAVAJO. NAVAJO was a high-yield device detonated on 11 July at 0556
hours, another barge shot at Bikini Atoll, Of the thirty-five aircraft
1mrforming as scheduled, four were B-57 and another four were F-8L
samplers, plus controller.

TEWA. Another device fired from a barge at Bikini, TEWA was high=
yield, It occurred on 21 July at 05L6 hours. Twenty-four aircraft took
part with four each of the B-57 and F-8L samplers. Again, pilots

encountered no difficulties,

HURON. The last shot of the REDWING series detonated on 22 July
at 0616 hours, Twenty-one aircraft performed without incident, They
included three B-57 and four F-8l samplers with the B-57 control plane,
as usual,%

On only two occasions during Operation REDWING did the radiological

safety officers detect unusual fallout. Following the MOHAWK Shot, less

ae T et

than 50 milliroentgens per individual was indicated. Goﬁsidefabléhféllout
oceurred after TEWA, however, genérally over the Eniwetok lagoon and atoll

areas, Officials performed constant monitoring of areas during the night

*3ee Appendix TI for number of samples taken on each shot.
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which indicated an avergge 80 milliroentgens each hour until 9330 hours
the following 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

Cclothing for safety precautions was necessary, However, the swimming area

and lagoon were placed off limits. until those waters reached a safe

radioactive level,

Radiation Safety and Monitoring

As an additional duty the Commander, L926th Test Squadron (Sampling),
found that he was faced with the task of training for rédiation safety
and monitoring, Initially, it was thought that the selected men could
attend regular Air Force schools, Investigatiog 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 airborne monitors, weather island monitors,
and monitors for Task Group 7.l operational areas, Consequently,
officials established a schooliat the proving grounds, Insufficient
instructors, almost no visual or training aids and instruments, and the
lack of classrooms on Eniwetok made conducting such a school difficultol7
The Decontamination 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,
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Rad Safe Personnel Boarding Plane, Operation REDWING

Flight Safety Test Area

To assure best possible arrangements for. flicht- safety, Colonel
Samuel instituted 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 vessels and an H-19B helicopter, along with.mecﬁanical devices.
such as runway barriers.

The L,926th published definite policies and procedures for 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 coordinateq

with tower personnel all instructions from the air operations center.

Determining Aircraft Positioning Responsibility

Immediately rumors started circulating about a subsequent overseas
series, officials of CASTLE began to advise possible.successors for REDWING
on better arrangements for aircraft positioning. Apparently few officials
were satisfiéd~with the split-responsibility for controlling aircraft as
practiced in Operation CASTLE. An outspoken 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 Cclonel David
0. Byars, Jr., Joint Task Force Seven, that the commander responsible for
aireraft control should also be responsible for safe positioning. He

recommended that the commander, Task Croup 7.4, be held responsible for

l .
positioning. 4 On 27 May 1955, Brigadier General Howell M, Estes wrote

' %o Brigadier General William M. Canterbury, Commander, Air Force Special

Weapons Center: W"Although it is none of my business . . . The second

problem involves the interrelationships between the commander, Task Group

7.l and the commander Task Group 7.l in their mutual responsibility to
the Commander, Joint- Task Force for positioning of aircraft and partic-
vlarly for positioning of the weapons effects test aircraft.," He
introduced some of the difficulties encountered in previous tests.zo

"lowever, it had one big difficulty in that the one individual was

152 . SWEH-2-003L
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responsible to the commander of each of these two task groupé and

consequently was never completely controlled by either," He also
commented on the ineffectiveness of the officer responsible for
positioning stating that he believed that the relative ineffectiveness
of the man resulted from the féct that he was a Strategic Alr Command
officer and therefore ndid not necessarily hold the fuii confidence of the
positioning people in Task Group 7.1." General Estes intended to show that
the arbitrary assignment of a Strategic Air Command officer resulted in
the assignment of an officer to that reéponsibility who did not have the
level of test experience enioyed by officers of other available units,
He also mentioned the everlasting changes in plans made by the®scientific
element" and the difficulties created by those last minute changes.

nThe basic difficulty in determining the optimum organization lies
in the fact that the Commander, Joint Task Force, has in the bast held
the Sommander of the geientific and Air Task Groups jointly responsible
for the positioning of the aircraft,” Generai Estes advised, ‘"He has
required the Jormanders of the Zeientific Task Group to assure him that
each aircraft will be in a position at the time of detonation which is
safe from a scientific standpoint, and at the same time, has required
the Commander of the Air Task Group to assure him thét from an operational
~and aircrew stanapoint these positions are safe."2l

Ceneral Estes submitted two methods for solving the situation, Plan
A assigned the entire responsibility for positioning of aircraft and the
maintenance and operation all to the comander of the air task group.

Plan B assigned joint responsibility through employment of a positioning

SWEH-2-003L
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board with chairman being the commander of the air task group with
representation ffom the scientific group., But, the final responsibility
remained with the air task group, Oeneral 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 1957,22
In November 1956, General Canterbury alluded fo the fact that “the language
in the agreements and directives on the responsibilities of the air
operational commander has been subject to consideratble interprgtation,“ 23
In turn, he outlined areas of responsibility which absolved the air
commander of determining all subordinate details, such as each agency
specified would provide the air commander with the data related to blast
effects, overpressures, predicted yields and other factors from which
the air commander could draw‘positioning decisions, By 25 Jamiary 1957,
General Canterbury had épparently secured that approval fqr he sent a
communication to all agencies delineating responsibilities for positioning
aircraft,2

Headquarters;‘Air Defense Command, Jommander, Joint Task Force SEVEN,
and the Atomic Energy Commission, approved General Canterbury's
recommendations without reserva’cion,25 Chief, Bureau of Aeronautics,
United Stétes Navy, concurred, reserving final approval of placement

of Naval aircraft to that agency,,26
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Memo,. for Record, prep. by Col. David C. Byars, Jr., Assist, CofS, J-3,
U, 8, Army, 29 Apr. 1955, subj.: Resume of Jonference on Military
Support Requirements, see App.

CHART: Aircraft Programmed for Participation in REDWING, as of
15 June 15955, undoubtedly prepared by members of the Task Group
7.li, AFSWC, see App., also, 1)1)-145 this chapter,

Ltr., Dr. H, F. Plank, LASL, to amdr., L9SOth TG (W), Attn.: Lt. Col.
Richard J. Hynes, Actg, Dir. of Ops., 2 Nov, 1956, n.s., see App.

Ltr., Dr, B, F. Flank, LASL, to Omdr., TG 7.4 (P), 15 Feb, 1956, n.s.,
see App. :

Final Hist,, TG 7.lL, Operation RIDWING, prep. by MSgt, William A. Evans,
Historian, ,950th TG (N), Feb. 1957, p.85, in Hist, Div. files, Operation
REDWING, “

Ibid., 23, 85-90.

Tbid.

Ibid., 21,

See chapter dealing with B-57 procurement for further soﬁrce material
on this problem,

Final Hist.., TG 7.k, Operation REDVING, op. cit., 26.
Ibid., 26-27.

Ibid., 120-122.

Ibid., 126+127.

Tbid., 128,

Greater discussion of events will be found in History of Air Force
Special Weapons JSenter, 1 July - 31 December, 1056, 283-308,

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

Tbid., 6L-65.
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Ltr,, Col, Herschel D, Mahon, ICS/0, AFSWC, to Col, David O, Byars,
Jr.s JTF=T, noday 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.
Canterbury, Cmdr., AFSWC, 27 May 1955, subi,: WADC Participation in
REDWING, see App.

Ibid,

Itr,, Lt, Col, Elea W, Bouwen, 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, DC3/D, to Sh,, AFSWP, 20 Jun, 1957,

(ltr., Sol. 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, Chief, Nuclear Applications Division,
Headquarters, Air Research and Development Jommand, 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 CJenter,

The copies of correspondence ‘which he included revealed the
interservice struggle for positions of responsibility. Writing for
the Chief, Armed Forces Special “eapons Project, Lieutenant Jolonel
Elea (. 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,
wpireraft Operations--~TEAFOT," prepared by Donald G, Leehy,

Manager, Santa Fe Cperations Office., Subsequently, for Operation
REDWING, although not spelled out in quite as much detail; the air
operational commander (TG 7.4) was given the overall responsibility
for the safe positioning of test and other aircraft (para 2d (25},

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

Ltr., Brig, Gen. Canterbury, to Cmdr., ARDC, 13 Nov, 1956, subj.:
Safe Positioning of Aircraft, see App,

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

Thid,3 1st Ind., (ltr, Sol. A. D. Fallous, Asst. Smd. Adj., HQ.,
ADC, to Cmdr,, AFSWC, 15 Mar, 1957; ltr., RAdm, E. Hall Hanlon, Smdr.,
JTF-7, to Cmdr,, AFSWC, 1L Mar, 1957, subi,: Fositioning of Aircraft
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Supporting Nuclear Tests; ltr., K, F. Hertford, Mer,, AEOO, to Brig,
Gen, Canterbury, 19 Mar, 1957, subj,: Positioning of Aircraft
Supporting Nuclear Tests; 1ltr., G, W. Johnson, Test Dir,, USAEC
Nevada Test., Org., to Hqg., AFSWC, Attn.: Brip. Gen, Canterbury,

11 Mar, 1957, subj.: Memo. dated 25 January 1957 - (U) Positioning
of Aircraft Supporting Nuclear Tests, see App.

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

157 | SWEH-2-003L

“&9
| AR




F
3

e

CHAPTER VITI

OPERATION PIUMBBEOB, A NEW ORGANIZATION

With the establishment of the L950th Test Group (Nuclear) at the
Air Torce Special Weapons Center on 1 September 1956, the 1j926th Test
Squadron (Sampling) became a part of that group., The squadron's mission
had not changed but rather dovetailed into its organization and functions,

This fact was born out during Operation PLUMBBROB,.

Mission of the L950th Test Group (Nuclear)

The primary mission of the 1950th Test Group (Nuclear) during Operation
PLUMBROB was ". . . to provide 1imited support and control the aircraft
necessary to collect and record dqta required by the participating services,
commands, and the Atomic Energy Commission.,! The test group was also
responsible for:1

(1) Performance as the air support group for the Atomic Energy
Cﬁmmission test manager,

(2) Assumption of operational control over all aircraft participatihg
in test, support, and practice sorties over and in the vicinity of the
Vevada Test Site during the operational phase of the test series,

(3) Provision a;d operation of an Aﬂ/USQ-l2 IFF facility in the Air
Operations Center, together with its allied radio equipment, to control
test and support aircraft and exercise superviéory and coordinative control
of devices used for precise aircraft positioning,

(4) Planning, organization, publication, and disseminétion of
integrated flight plans and patterns for all participating aircraft,

(5) Provision of an air sampling‘bapability to collect particulate

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

(7) Arrangement for airlif‘b- and air supporb as required by the
. ;st manager and the deputy for the Department of Defense participants,

(8) Arrangements for provision of disasterr teams as required,

(9) Assumption of Air Force Special Weapons Senter responsibility
oy the safe positioning of all participating aircraft,

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

(11) Conducting of positioning conferences.

(12) Arrangement with other Special Weapons Senter elements for
-235ing, housiné, office and laboratéry space, and ‘administrative and

-wsekeeping support for test part_icipants based at, or staging through

zirtland Air Force Base.

Manning the L,950th Test Group (Nuclear)

vhen the L950th Test Group (Nuclear) was established, on 1 September

1226, a new manning concept .was inaugurated to augment the Air Force
1recial Weapons Center during nuclear testing. Under this new concept,
-ersonnel. were assigned to the L952nd Support Squadron ( a L950th sub-
‘rdinate unit) at Kirtland Air Force Base and were sent to augment the
°35th Air Base Squadron at Indian Springs Air Force Base on temporary
tity, Thése personnel had vstaggered" reporting dates at Indian Springs
:» conform with the previously estabiished build-up schedule. The ﬁnit

“aning Document authorizations for the L952nd Support Squadron during
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test periods, therefore, were over and above interim requirements.
Inasmuch as these augmenbation personnel were on temporary du£y with the
L935¢th Air Base Squadron, their station of assignment was Kirtland,
rather than Indian Springs.

Tn September 1956, personnel to man the 1,952nd Support Squadron were
requisitioned upon the assumption that Operation PIUMBEOB would start
about 1 February 1957, TFollowing organization of the L950th Test Group
(Nuclear), however, definitive PLUMBBOB information began to appear. The
1,950th, therefore, requested thét the Center readjust by 30 dayé all
reporting dateg of personnel for the 11952nd Support Squadron. These dates
were changed, and all Air Force units levied upon were advised of the change,

When starting date for Cperation PLUMBROB 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 ¥irtland Air Force Base
in December 1956, These men could not be used effectively within the
1950th or the L952nd Support Squadron during the montns before the beginning
of PLUMEBOB, therefore, they were loaned to various units at Kirtland until
needed in the testjprogram.

Peak personnel strength in the 1,950th during PLUMBBOB was as follows:

Officers Ajirmen
Headquarters, L950th Test Cp. (V) 23 50.
;935th Air Base Squadron 13 . 237
1,952nd Support Squadron L 185

Lo 72

When the operational phase of Operation PLUMBBOB bepan, the following

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

Operations Staff Officer Lt. Jolonel Walter B. Walker, Jr.
Aircraft Controller

Staff Officer Masor Alan W, Ericson
Sommunications-

Flectronics Officer It. Colonel Warren B, Fackenthall
Adiutant Major Max B, Ganyard
Director of Materiel Lt. Colonel Zarl W, Robbins, Jr.

Operational Plamning

The major planning conference for Operation PLUMBBOB was conducted
by the L950th Test Aroup (Nuclear) at Kirtland Air Force Base on 6 and 7
Tebruary 1957. The purpose of this conference was (1) to coordinate all
planned air activities, (2) +to ascertain that all scientific programs
and proiects were being satisfied insofar as positioning and control of
aircraft were concerned, and (3) ‘to coordinate logistics requirements
of the participating organizations.

At the conference, Colonel Carl A. Ousley, then group depufy commander
and commander of the Test Aircraft Unit, defined the concept of operation
and the orsanization of the Test Aircraft Unit, which included the L926th
sampling souadron, the right Air Development element, the Navy element,
the Tactical Air Command element (helicopters), and the MB-1 delivery
eiement. Colonel 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
Major- Malecolm S, Bounds (left), commander of
the 1,926th Test Squadron (Sampling), and Dr.
Harold F. Plank (right), scientific director
of the cloud sampling program, Operation
PLUMBBOB
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,;sements to accomplish their missions, This would include scheduling

. aircraft and readjustments of housing requirements or‘ work space in
.sse of conflict. Test Aircraft Unit would control aircraft until they
-ezame airborne, Colonel Ousiey explained, and upon re-entry to the |
-ngian Springs traffic pattern prior to landing. <Jontrol of aircraft

.1 the Nevada Test Site Jontrol Area would be the responsibility of the

\ir Operations Center, located at the Atomic Znergy Sormission's Jontrol
soint. |

General subjects discussed at the conference included security,
sunding, facilities and services available at Indian Spriflgs Air Force
mse, communications, Ajr Operations Center activities, general flying
sperations, training and operation projects, documentary photograrhy, and
supporte The L900th Air Base Group at Kirtland would coocrdinate and

sontrol certain aircraft engaged in support. These aircraft, furnished

-y major Air Force commands, would perform such functions as passenger
and cargo shuttle flights between Kirtland and Indian Springs, courier
“lights, low-level cloud tracking, terrain survey, and special mission

£l

flights,

A particularly important portion of the conference was concerned with
determining aircraft positioning for each of the planned PLUMBBOB shots.
Twenty-one positioning diagrams were drawn up, along with brief descriptions
of programs and project activities in the shots. These diagrams were

)
mblished on 20 February 1957.
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Operation Plan

Planning Directive 3-56 was the primary planning guide for Operation "
- PLUMBBOB activities uptil 1 Apiil 1957, when the L950th Test Group (Nuclear) ii
published Operation Plan 1-57, This plan described the Air Support Group-- )
the L,950th's forward echelon at Indian Springs=--as having an operational
headquarters and two major operational units, The two operational units
were the Test Aircraft Unit andthe L935th Air Base Squadron, which B T
operated Indian Springs Air Force Base. A third operational unit was 4
provided by the 4900th Air Base Group at Kirtland., This latter unit ; ¢
provided courier and shuttle service between Kirtland and Indian Springs. -5' )

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 landiné schedules,

The L935th Air Base Sguadron, commanded by Major Harr& E. Elmendorf,
was responsible for (1) housing, messing, and some administrative and
logistic support for ajrcraft and crews staging from Indian Springs Air
Force Base, (2) security and cont?ols and ideﬁtification procedures for
Indian Springs, (35 operation of a dispatching office, refueling facilities,
and crash fire fighting in the Nevada Test Site area, and (5) operatingr
an airlift between Indian Springs and fhe Yucca Lake airstrip. Operation
Plan also outlined Operation PLﬁMBBOB 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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-adiological safety, logistics, security and intelligence, information
services and funding,” With very minor changes, the Operation Plan became

.ne Operation Order 1-57 on 1 May 1957oh

Aircraft Requirements

The Operations Directérate, Li950th Test Group (Nuclear), on 18
rebruary 1957, drew up a lisf of aircraft for Operation PLUMEBOR, They
included 29 test aircraft, 3l support aircraft, and an unspecified number
of some 1L different types of aircraft for operations and training, The
test aircraft number, types; and missions, all to operate from Indian

Springs Air Force Base, were listed as follows:

TYPE ' NUMBER MISSION

F-8lc 11 Sampling

B-57 6 Sampling

F-89 2 MB-1 delivery
-89 2 Effects studies
FIL 2 Effects studies
AlD 2 Effects studies
Helicopters 2 Effects studies
Blimps 2 Effects studies

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

nissions were as follows:

TYPE : NUMEER MISSTION
B-29/B-50 2 Cloud tracking
B-25 2 Clond tracking
T-33 (Air National

Cuard) L Sampling
C=L7 1 Photography
o-L7 1 Radio relay
C=L7 n Courier flights
C-119 L Airlift
B-25 2 Sourier flights
C-45 5 Security sweeps
1-20 3 Security sweeps
H-21 6

Radiological surveys
Sample recovery
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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 FLIMBEOB got under way., Three B-L47
aircraft from the Strategic Air Command were scheduled for indirect bomb
‘damage assessment, but enly the types of the remaining operations and
training aircraft were specifiedo5 Many of these aircraft staged from
such scattered places as Kirtland, March, George, Edwards, and Nellis Air '
Force Bases. ' f;

The PLUMEBOB Operation Plan, published on 1 April 1957, lisfed the

following types and number of aircraft for the indicated test support

missions:
TYPE NUMBER MISSION
B-57B 6 Sampling
F-8LG 11 Sampling
T-33 L Sampling 7
F-89J 2 MB-1 delivery
HSS1 2 Effects studies
75¢ (blimps) 2 Effects studies
FJL 2 Effects studies
AlD 2 ) Effects studies
F-89D 2 Effects studies
B-50 1 Cloud tracking
B-25 2 Zloud tracking
B-29 1 3loud tracking
H-21 6 Radiological surveys
Taxi service
B-25 2 Sample return and courier
c-L7 L Sample return and courier
c-U7 1 Photography
c-119 b Airlift
L-20 3 Security sweeps and CRT
C-=l5 3 Security sweeps and CRT
o=h7 1 Terrain survey
1-21 3 Terrain survey

The above differed only slightly from the 1ist issued on 18 February 195706
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Sampling Plans

The tentative plans called for eleven F-8LG and six B-57 samplers,
including four T-33 aircraft from the Air National Guard., This list remained
firm throughout planning period and appeared in the above, The Cperation
Plan stated, ", . . gaseous and particulate samrles of PLUMBRCB events will
be collected by aircraft and aircrews provided by the L,926th Test Squadron
(Sampling)." Major Richard S. Bounds; the cormmander, was responsible for
the sampling mission. His specific responsibilities included (1) briefing
aircrews, mission execution, and all airborne sampler activity and control,
‘and (2) handling of all samples, decontamination, and adherence to safety
procedures.

| Aé usual, the sampier pilots, immediately after takeoff from Indian
Spriﬁgs; came under the control of the air operations at the Nevada Test
Site comtrol point, They were directed to the B-57B samplef control aircraft,.
When visual contact was made with the control B-57, the sampler pilot
received instructions frém_the scienﬁific advisor aboard, Following
directions on cloud penqﬁrations. When the mission was completed, the
-sampler pilot received vectoring back to Indian Springs, whefe he landed.
By now, this method §f operation had become standard and routine for the
uézéth. ‘ |

Sampling missions flown by the Air Notional “uard were unique,
however, On 29 November 1956, Japtain Joséph Prjcé, from AFOAT-1 (Office
of the Assistant for Atomjc'Enerqy), visited'the.Ajr Force Special Weapons
SeAter to discuss sampler training for Air National Guard pilots. The

proposed program would train Adir National Duard personnel for duties they
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Airman BRuford Jackson Flots Position of F-84G Sampling
Aircraft, Operation PLUMEBOB

would perform in case of a national emergency, Therefofe, AFOAT-l
planned a sampling requirement apart from those of the Los Alamos
Scientific Laboratory and the University of California Radiation
Laboratory.7 Colonel Wignall, L950th commandér, approved the Air National
Guard sampler training on 1 December 1956, and included them in‘the early

‘planning for Operation PLUMBROB.

Shots and Aircraft Par® icipation

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

and 786 of these missions were completed, There were 17 air aborts,. while
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Shot

BOLTZMAN
FRANKLIN
TASSEN
WILSON
PRISCILEA

COULOMB A

HOOD
DIABLO
JOHN
KEPLER
OWENS

PASCAL A

STOKES

: #*
Chart: Schedule for Operation PLUMBEOB

ST

VITI

Date

28 May 1957
2 June 1957
5 June 1957

18 June 1957

2L, June 1957

1 July 1957

5 July 1957
15 July 1957
i9 July }957
2l July 1957

- 25 July 1957

26 July 1957

7 August 1957

Iype

500-f oot
tower

300-foot
tower

500 feet
balloon

1,700 feet
balloon

700 feet
balloon

Surface

1,000 feet
balloon

500-foot
tower

18,000 feet
altitude

500-foot
tower

500 feet
balloon

Well

1,000 feet
balloon

!

K)aircraft missions were cancelled, many of them because of requirements,

mis happened frequently during the later weeks of the test series,8

Remarks

Not sampled

MB-1 launched
from F-89J

Not sampled

*See‘Appendix 1T for number of samples taken on each shot.
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Shot

SATURN

SHASTA
DOPPLER
PASCAL B
FRANKLIN
SMOKEY
GALILEO
WHEELER

COULOMB B

LAPLACE
FIZEAU
NEWTON
RAINTER
WHITNEY
CHARLESTON

MORGAN

VIII

Date

9 August 1957

18 August 1957
23 August 1957
27 August 1957
30 August 1957
31 August 1957
2 September 1957
6 September 1957

6 September 1957

8 September 1957

1), September 1957

16 September 1957

19 September 1957
23 September 1957
28 September 1957

7 October 1957

170

Type
Tunnel

500~foot -
towver

1,000 feet

balloon
Well

750 feet
balloon

Remarks

Not sampled

Not sampled

An F-8l; sampler
aborted because of
communication probleng

700-foot
tower

500-foot
tower

500 feet

balloon

Surface

750 feet
balloon

500-foot
tower

1,500 feet
balloon

800 feet
underground

500=f oot
tower

1,500 feet
balloon

500 feet -
balloon

SWEH=2 -003)
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Adrman Zarl T.. Juntz lends a helping hand to
Lieutenant David L., Trapp, Nuclear Applications
Officer, as he steps from B-57 sampler, The pilot,
Lieutenant Merl D. Kimball, waits on fork-lift. All
are members of the L926th Test Souvadron (Sampling),
Cperation PLUMEROB

Some difficulty develored because air participants often operated
from widely dispersed air bases and retting shot information to them was
difficult, if not imrossible. A good example of this was the rescheduling
of SHASTA Shot after it had been postpoﬁed. Mot only wés it difficult
to reassemble aircrews bnt safety flisht \:T&S compromised because of

hasty mission preparations 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 adequate maintenance
space at Indian Springs. All periodic inspections and controlled
masor maintenance of F-8hG and‘B—57B aircraft were performed at Kirtlang,
Unscheduled majior maintenance at Indian Springs was held to a minimum
throush aggressive daily and preventive maintenance and sound programing
of aircraft utilization. Tﬁe average strength at the Kirtland detachment
was 1 officer and LO airmen, The strength of the forward element at
Indian Springs Air Force Base averaged 26 officers and 130 airmen,

During the operation, the flying time for B-57B aircraft was 796:L5
hours; for F-BhG aircraft 1,331:55 hours; and for T-33A aircraft Sl L5
hours. Tofal flying time was 2,669:L45 hours of which 175:45 hours were
logsed duriﬁg test mission sorties, Total number of sorties flown was
1,821 which\incluaed 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 pér cent was
sustained while the aircraft-out-of-commission-for-rarts rate was held
to less than one ﬁér cent, In preparing for and successfully completing
Operation PLUMBHOB, the L926th Test Squadron established an enviable
flying safety record, winning the Air Force.Special Weapons Center first

quarterly flying safety. award,

S, ne ez
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CHAPTER VIII

NOTES

Planning Directive 3-56,

Itr., Col. P, R. Wignall, Cmdr., L950th TG (N), USAF, et al.,
20 Feb, 1957, subj.: Resume of Planning Conference 6 and 7 Feb,
1957, in Hist, Div, files, Operation PLUMBEOB,

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

Ibid,, Amend. No. 1, 2l Apr, 1957,

Black Book, "List of Aircraft to Participate in PLUMBBOB," Dir,
of Ops., L4950th TG (N), in Hist, Div, files, Operation PLUMBEOB,

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, in
Hist, Div, files, Operation PLUMBBOB.

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

JOHN 19 July 1957, KEPLER 2L 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,GALIIEO 2 Sep. 1957,

WHEELER 6 Sep. 1957, LAPLACE 8 Sep.1957, FIZEAU 1k Sep. 1957,

NEWION 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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CHAPTER IX

OPERATION HARDTACK AND DUAYL SHOTS

Like previous éperations, planning for HARDTA@K began several years
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 pilois and aircraft, Officials also faced the problem of

obtaining a sufficient number of commissioned observers,

As early as June 1955,AHeadquarters, Air Force Special Weapons Center,

received notification of HARDTACK, the location was undetermined, and
2

the probable number of detonations would be 10, Field Command, Armed
Forces Special Weapons Projeét, warned that the information was "very
preliminary and will probably change considerably before final program
is established,">

As early as 3 December 1956, actions forecasting 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 Jjustified., Therefore, in order to have an adequate.

number of sampling aircraft available on dual shot day,

attempts will be made to have one of the scheduled shots

a low yield detonation requiring relatively limited

participation so far as sampling aircraft is concerned,
Later in the month, Gaelen L, Felt, Commander, Task Group T.l, advised
Rear Admiral B. Hall Hanlon, Commander, Joint Task Force SEVEN, of the

sampling requirements, MA 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 RIDWING capability
of one large and one small, is an importan£ corollary to any plan we may
develop to make effective use of the Eniwetok site." Thus, the argument
effectively altered the "big-shot-small-shot" plan suzgested by General

Griffi‘bh.5

On 27 April 1957, the Chief of Staff, United States Air Force,

registered official "go-szhead" 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 oreanize Air
Task Group 7.i. The Air Task Group will consist of three
mnits, (1) a Test Base Unit provided by ARDC, (2) a Test
Ajrcraft Unit organized by ARDC tut composed of elements
provided by major USAF commands and Department of Defense
dgencies operating aircraft, and (3) a Test Support Unit
provided by MATS (Military Air Transport Service), The
mission and function of Task Group 7.L and subordinate units
will parallel those assigned for Operation RID™ING. Reference
should be made to Task “Group 7.L REDWING planning directive,
Task Group 7.l 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 concerned USAF commands and units,
Detailed instructions covering thiz operation will be
furnished 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 ZJenter that, "The Chief of Staff, as
Ixecutive Agency has issued the necessary directive to Commander, Joint

Task Force SEVEN for conducting the operation (HARDTACK)o To support

175 SWEH~2-003L




]

IX

this operation, Headquarters USAF hereby directs organization of Task
Group 7.l, at earlies} practicable date, . , The Commander, Task Group
7oL is authorized to organize these units and elements as may be requiregd
by operational necessity,."

In fhe iﬁplementing instructions was the following list of units
and elements including provisions for sampling:

(a) ﬁeadquarters 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-57D aircraft),

Air Force effects elements (includes IBDA, VHA/UHA,
ionosphere elements),

Navy effects element (to be provided by NASWF, Kirtland AFB,
New Mexico, and attached to the Test Alrcraft Unit for
operational control)

(d) Test Service Unit w1th 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,
Foreseeing the difficulties from non-Air Force organizations as in earlier
tests, Special Weapons Center officials took early action to insure
positive orders were issued to all supporting commands by Air Force-
headquarters, "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

SWEH-2-003)
F N

JN,

RER




—

IX

Force commands other than Air'Reseafch 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 readiness would permit,
but no later than 23 April with YUCCA and ORANGE following as closely
as possible.10

On Jamary 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 accumlated during earlier tests.
The Planning Directive 5-57 had been published, and stated planning
requirements for each of the seétions while other organizations eventually
followed with detailed planning. Although no B-57D aircraft were available
to the L:926th Test Squadron (Sampling), the Strategic Air Zommand had been
directed to furnish six B-57D 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 thie other sections.assigned to HARDTACK, Certainly,
judging from the attractive, thoroughly prepared, published plans, HARDTACK
proﬁiéed to be a ﬁilitary operation which en joyed hnprecedented smoothness.

Orgaﬁized on 1 October 1957, simultaneously with other elements,
was the Jloud Sampling Unit, Provisional, at Kirtland; the Ultra High
Altitude-Very High Altitudé Aircréft Element, Provisional; the Air Force
Effects Element, Provisional, at Wright-Patterson Air Force Base, Ohioj
and the Ionospheré Element, Frovisional, at Laurence G. lanscom Field,

Pedford, Massachusetts. All were organized as segmenis of the Test
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B-57 Sampler,AOperation HARDTACK, Note /

Wing-tip Filter System
Aircraft Unit and Task Groub 7.4, Provisional, The ﬁission 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-57D aircraft of the LO80th Strategic Reconnaissance
Wing (Light), the Indirect Bomb Damage Assessment Flement, the Very High
AltitudeUltra High Altitude Aircraft Element, the Ionosphere Elemént,

the Air Force Effects Element, and the Navy Effects Element provided by

11
‘Waval Air Special Weapons Facility, Kirtland-Air Force Base, 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

elements of the Test Aircraft Unit also received readiness dates,
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Aircraft designated as available for the operation were sixteen B-57
(ten B-57B of the L926th Test Squadron (Sampling) and six B-57D from the
strategic Air Command); one B-52 from Wright Air Develoment 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 FIl and
one P2V from Naval Air Special Weapons Facility at Kirtland Air Force Base,
for effects and study projects and three B-447 from Strategic Air 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, préject officials encountered difficulties in obtaining
modificatiohs and sampling tanks, As a result, six of the eleven F-8l
aircraft scheduled for destruction were being held intact should the
B-57D aircraft not be completed in time.13 The scientist, Pﬁilip R..

Moore, J-11, Los Alamos, described these difficulties even after approval

% 1l
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 TASL had designed the sampling tanks, and they

¥3ee Suitable Sampling Aircraft Chapter, infra,
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were LASL's responsibility, we immediately sought a
contractor who could produce them, Having previous
experience with Fletcher Aircraft of Rosemont, California,
we soupht 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 Encineers

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 L926th
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,

Although not associated with manned aircraft sampling
of nuclear clouds, an attempt to sample by use of rockets
was made during GREENHCUSE, 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. DPut when the actual detonation occurred,
the shock wave deflected the rockets and most of them landed
in the ocean. We recovered some nose cones, ut generally
so much time was lost in locating them and in dieging for
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them that their samples were of little value. Tou see,

a radio-chemist is conbinuously fighting to gain time--

fighting the half-life of radioactive particles, Unless

we can analyze a sample prompbly, we cannot determine the

- many things we must know,
In muclear testing, unlike testing of other devices,

we must determine the maximam 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

sireraft 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
ppril 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 similating all instrument approaches likely to be encountered
during the operations. The program also included shakedown flights on

‘e 1
each aircraft to determine exact fuel consumption rates. 5

Crew members of the L926th also received radiological safety courses.
Because of the lack of qualified aircrew observers, other gualified
personnel of Task Group 7.l underwent this radiological safety training
to provide adequate supply of trainer observers and to allow an equable
radiatién exposure among the several observers. The Li926th supervised a
similar over-all training progranm at Laughlin Air Force Base during
February 1958 for the Strategic Air Comand crews. Both the B-57B and
the B-57D training programs were completed by the end of March 1958,

181 SWEH-2-003L




——

IX

On 1 April 1958, the ten B-57B aircraft departed from Kirtland Air
Force Base on the first leg of the trip to Eniwetok Proving Ground, At
“McClellan Air Forcé Base, the first stbp enroute, theAaircraft encountereq
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 bn 21 April 1958, They were readied immediately for
sampling missions.16 The B-57D aircraft left Laughlin Air Force Base,
accompanied by two ¢-12l, support aircraft carrying maintenance personnel
and equipment, on 6 April 1958, They also encountered adverse winds and
arrived at Eniwetok on 1L April 1958, With few exceptions, the personnel
and eqﬁipment 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 various altitudes and depending upon

1
the nature of the shot,

Shot and Aircraft Participation: FPhase T

Despite 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 shoﬁs, sampling
aircraft flew 2L0 missions and logged 1,635 flying hours,

Chart: Samrling FARDTACK, Fhase I

Shot Date ; Type Remarks
YUCCA 1440 Balloon Drifted to 60
28 April 1958 miles NE of Eniwetok

= -
See Appendix IT for number of samples taken on each shot,
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Shot

CACTUS

BOTTERNUT

KOA
WAHOO
HOLLY

NUTMEG

YELLOWWOOD

MAGNOLIA -
TOBASCO

SYCAMORE

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

11,00
26 May 1958

0600
27 May 1958

1115
30 May 1958

1500 t
31 May 195

IX
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Type

Surface

Barge
Surface

Surface
50C feet
Underwater

Barge

Barge

Barge

Barge

Barge

Remarks

Eniwetok;
1light 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

Zniwetok; five

_samplers

Bikinij; eight
samplers in all,
three B-57B
substituted for
B-57D aircraft
because of
unexpected low
cloud ceiling
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Shot

ROSE

UMERELLA

MAPLE

ASPEN

WAINUT

LINDEN

REDWOOD

ELDER

OAK

HICKORY

SEQUOIA

Date

06L5
3 June 1958

1115
9 June 1958

0530
11 June 1958

0520
15 June 1958

0630
15 June 1958

1500
18 June 1958

0530
28 June 1958
0630
28 June 1958

0730 :
20 June 1958

1200

29 June 1958

0630
2 July 1958

- 0530

3 July 1958

18l

Iype
Barge

150 feet

Underwater

Barge

Barge

Barge

Barge

Rarge
LCU hull

Barge

Surfaée

Barge

Remarks

Eniwetoky five
sampler aircraft
participated

Eniwetok; four
samplers

Bikinis one B-57
aborted with
flame-out, eight
samplers took
part

Bikinij; six
sampler aircraft

Eniwetok; ten
samplers

Eniwetok; five
samplers used
Bikiniy six
samplers
participated

Eniwetok; five
samplers

Eniwetok; eleven

samplers

Bikinij; six
samplers
participated

Eniwetok; five
samplers

Bikinig seven
samplers, a B-57D
suffered a dual
flame-cut at

50,000 feet
altitude, Cne
engine recovered and
the aircraft was
escorted to FRED
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Shot

DOGWOOD

POPLAR

SCAEVOLA

PISONTIA

JUNTPER

OLIVE

PINE

TEAK

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

115

6 August 1958

2330
11 August 1958

1600
18 August 1958

185

Type
LCU hull
Barge
Surface

15U hull

Barge

LCU hull

ICU hull

Missile shot
above Johnstpn
Island

Surface

Missile shot
above Johnston
Island

Surface

Remarks

Eniwetok; eight
samplers took
part

Bikinij; six
samplers

Eniwetok; no
sampling

Eniwetok; five
samplers
participated, A
B-57B (HOTSHOT IT)
aborted and the
B-57B (HOTSHOT
PHOTO) had in-
operative IFF
equipment.

Bikinij; four
samplers, A
B-S7D(HARDTIMES IT)
blew tires on
landinge

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 NEMSREELnlq
With FIG Shot, Thase I came to an end and Operation HARDTACK moved into
Phase II at the Nevada Test Site, Through Phase I, the sambler squadron

suffered no aceidents and carried out missions as planned,

Shots and Aircraft Participation: Thase IT

The cloud sampling mission presented problems for Phase II, Most
of the airplanes, equipment, supplies, and radiation instrumentation
were enroute from Eniwetok and not expected to arrive until 25 September
1958, Some equipment, however, had been returned to Kirtland earlier for
a special project and proved adequatg for the Nevada tests, The famous
sampling squadron perférmed all reduirements succeséfully during Phase IT,
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 Kirtlaﬁd and all major

maintenance took place at the latter base,

#*
Chart: Sampling HARDTACK, Phase TI1

Shot Dat ‘ Type Remarks
OTERO 12 September 1958 SOO_foét Two B-57 samplers
well on hand
BERNALILLO 17 September 1958 Well . Aircraft stood by
FDDY . - 19 Sertember 1958 500 feet One B-57 controller
. balloon and four B-57

samplers took part

%See Appendix IT for number of samrles taken on each shot.
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Shot

IUNA

MERCURY

VAIENCIA

MORA

HIDALGO

COLFAX

TAMALPATS

QUAY

NEPTUNE

HAMILTCN

LOGAN

IX

Date

21 September 1958

23 September 1958

26 September 1958

27 September 1958

29 September 1958

5 October 1958
g October 1958

8 October 1958
10 October 1958
13 October 1958

1), October 1958

15 October 1958

15 October 1958

187

Type

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

50~foot
tower

Tunnel

———

Remarks

One sampler
controller
and one sampler

- participated

No aircraft

One sampler
controller and
one sampler
participated

No aircraft

One B-57 sampler
controller and
four B-57
samplers

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

One controller
and one sampler
took samples

No aircraf£

One B-57 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

SYEH-2-003




Shot

DONA ANA

VESTA

RTO ARRIBA

SAN JUAN

SOCORRO

WRANGELL
OFERON

RUSHMORE

CATRON

JUNO
CERES

SANFORD

DE BACA

Date

16 October
17 October

18 October

20 October
22 QOctober

22 QOctober
22 October

22 October

2l October

2l; October
25 October

26 Qctober

26 October

IX

1958
1958

1958

1958
1958

1958
1958

1958

1958

1958
1958
1958

1958 -

138

Type Remarks
500 feet One controller
balloon -and four B-57
samplers
Surface One controller
and one sampler
participated
70-foot Four B-57 samplers
tower and one controller
300=foot One B-57 sampler
well controller and
one B-57 sampler
1,500 feet Three samplers and
balloon a B-57 sample
controller took part
1,500 feet Four B-57 samplers,
balloon one controller
25-foot One B-57 sampler
tower took part
Balloon . One B-57 controller
and two B-57 samplers
participated
Tower Three B-57 samplers,
one as controller
Surface One B-57 sampled
Tower No airecraft
Balloon One B-57 controlled
and anocther sampled
1,500 feet One B-57 controller
balloon and three samplers
flew through the
cloud
" SWEH-2=003L
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Shot " Date Type Remarks

CHAVES 27 October 1958 Tower 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 QOctober 1958 50-foot One B-57
tower participated
SANTA FE 29 October 1958 1,500 feet One B-57 controller
in balloon and one B-57
sampler
© GANYMEDE 30 October 1958  Surface No aircraft
ELANCA 30 bctober 1958 Tunnel One B-57 controller
and one B-57
sampler took part
TITANTA 30 October 1958 255=foot A B-57 sampler
: ‘ tower control directed

four B-57 samplers
During the last shot, TITANIA, the squadron flew newsmen through
an atomic cloud for the first time, Major Joseph L. Price; who had just
taken command of the h9g§th from Major Malcolm Bounds, piloted Mr. Colin
McKinley of United State; International; Captain M., S, Moore took Mr. Jay
¥ 1ler, National Broadcasting Company, and Lieutenant F, S. Krull had Mr,
Sfeve Lowell, Associated Press, in his B-57. Persénnel briefed the three
newsmen on the use of radiatiqn measuring equipment and entered the test
pattern. Major Price and Mr. McKinley made the first penetration and
20

McKinley reported later:

Major Price, a native of Jacksonville, Florida, said
"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 turn was a requirement to geb
back into the rapidly dissipating cloud,

Our second reading was five roentgens, the third
was 2 1/2, 1In all we made about a dozen passes through
the mass 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 cur samples of radioactive dust for the

1aboratories. 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,

Major Price and I were both given a thorough going
over with a geiger counter, I was pronounced safe, but
the pilot's hands were radiocactive,

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 L926th counted 88 cloud sampling sorties on 29 shots,
with a total of 97 hours with B-S7B samplers. On a number of shots, the
squadron stood by only., During Fhase 11, the L926th added a number of
nfirsts® to its record, Pilots sampled 29 shots within the short span of
19 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

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 pathered by other aircraft:

nTt would be possible to get a sample from the stem of the cloud
4ith 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-57B
for instance; would have to fly some 100 miles under the mushroom umbrella
of the nuclear cloud to get to the only part it could sample--the stem,
ring that 100 miles, the pilot and plane would be receiving great
quantities of tshine' (radiation). The plane and crew would receive a
duplicate dosage on the way back from under the cloud. A B-57D would be
able to climb to theaédge of the mushroom cloud,>penetréte it for the
sampling mission, bank and dive from the cloud upon completion of the
mission and pick up only that radiation he started getting when he

: 22
penetrated.”

But despite the availability of the B-57D, the Test Aircraft Unit
was hard pressed to obtain sufficient pilots and observers %o complete
the seriés. Mr. Paul W. Cuthals,.also from Los Alamos, explained the

situation:

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

191 SWEH-2-003L




I

IX

series and although much good planning had been done,

the additional shots upset the planning. The sampling crews
used up their allowable radiation dosage and simply had to
be replaced as they could not be used on any additional
sampling missions. A sampling pilot is truly a sort of a
super pilot-~they'!re not easy to find., Then too, the shots
often came so close together that the needed aircraft

could not be allowed to ‘cool off'=-it had to be decontaminated
jmmediately 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 nsed, Even with quick
decontamination we occasionally could not have the proper
plane for the mission in commission so had to substitute
planes which were ready. This situation forced the B-57D
sircraft to fly B-57B missions, thus speeding up the
replacement of B-57D crews, Regardless of the importance of
getting acceptable samples, the obtaining of samples is

not worth the risk of excessive radiation to aircrewmen,
Consequently, the pilots and observers had to be rotated,

With the sampling element participating in all but two shots (TEAX and
ORANGE ), maximum radiation dosases were quickly reached by the sampler
crewmen.

However, discﬁséions with air sampling director, Paul.w° Guthals,
pointed out some of the difficulties of the operationo2h "There must be
a high degree of fapport between the LASL controller, the military
controller and the samplihg pilots., Time is so fleeting during a sampling
operation, the controller and the sampling pilots have so many
simultaneous tasks to accomplish that they. must practically practice mental
telepathy., The mere start of a sentence of instructions over the radio is
often sufficient to achieve the maneuver change .required, .If full and
complete instructions were required, time would be insufficient to

achieve the maneuver. Dependable communications are an absolute must.
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on earlier tests communcation failure occasionally occurred, and
sampling pilots had to operate without control, Some were of such high
calibre and competence that they managed to obtain acceptable samples

in spite of the communication failure,"

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 persomnel and natives was not always true, although
no serious and long-lasting illnesses have resulted from
unplanned fallout or routine decontamination,

But in our earlier operations, the SHRIMP Shot
established that we had been operating for years with a larger
percentage of luck than we lmew, Local wind situation has
since been recognized as of extreme importance. Local winds
fooled us on SHRIMP more than on any other shot, As well,
SHRIMP fooled us on fallout and yield, On SHRIMP, the over-
a1l weather had been predicted accurately, but the local
winds blew fallout directly over the troop and operational
areas, Fortunately it was not of sufficient intensity to
require evacuation or extraordinary precautions, However,
the weather people, after that incident, also forecast
the local winds, V

Iuck 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 eccurred, ’ .

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
ingserted 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 o
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

+o 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 tabulated 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 charce of securing the samples from a device
buried at the point of detonation., Radiation levels were sc 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 established that mamed

aircraft cloud sampling =as the least expensive and most efficient,!

A11 aircraft returning to Eniwetok which could possibly be
decontaminated were monitoréd and those requiring decontamination were
‘isolatedo Adircrews immediately pfocessed through the éecontamjnation
center., “hen time permitted,'aircraft decontaminated themselves in
isolation througﬁ*radioactive decay, This technicue insured least
radiation exposure to the decontamination personnel since tﬁe intensities
approximately halved themselves each seven hours, After decay, the
remainder of the contamination was removed from the aircraft through
- normal washing with chemjcals, water and high'pressure hoses. Through

a conservative, yet realistic radiological safety procram, Operation

~
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HARDTACK was completed with no radiation injuries within Task Group

28
Tolt
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CHAPTER IX

NOTES

"History of the L950th Test Group (M), 1 April 1957-30 September
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 Cmdr., AFSWC, 10 June
1955, subj,: Forecast of Test Requirements, doc. No, 1 published
in ibid. ‘

Ltr,, Brig. Gen, Perry B, CGriffith, CofS, AFSWC, to Imdr., FC/AFSWP’
26 Nov, 1956, subj.: Request for Information on Operation HARDTACK
shot plans, see App,

"History of the L950th TG (N), 1 April 1957-30 September 1957,% 5

TWK, 55L3k, CofS, USAF, to CINCSAC, et al., 29 Apr. 1957, see App.

Bk, Msg, 51415, CofS, USAF, to Cmdr,, TG 7.L, and Omdr., AFSWC,
11 Oct. 1957, see App.

lst, Ind. (1tr., Lt. Col. R, J, Hynes, Dir. of Ops., L950th TG (N),
to Cmdr., AFSWC, 29 Mar, 1957, subi,: (C) Proposed Message from
Headquarters USAF to Major Commands for Suprort of Operation
HARDTACK), Maj. Cvonningham, SWOTR, AFSWC, to Smdr., L9SOth TG (N),
3 Apr, 1957; Ltr,, Cmdr,, AFSWC, to Cmdr., n. d. (probably 9 June
1957), subi.: Proposed Book Message from Hg, USAF to Maior Commands
for support of Operation HARDTACK (C), see App.

Ibid,

TWX, C-12-502, CJTF SEVEN to CTG 7.1, IASL, et al., 25 Oct, 1957,
see App. :

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

Ltr., Col. ¥. B, Kieffer, Cmdr., TG 7.lL, to 3mdr., L951st Supp, Sq.,
(T)s n, d,, subi.: HARDTACK Planning Information, see App.,

"History of REDWING/HARDTACK Interim Flanning Period, 1 April 1957
to 30 September 1957," prep, by MSgt,Evans, 15-16,

Interview with Philip R, Moore, J-11, LASL, conducted by MSgt.
Leland B, Taylor, AFSWC Hist, Div., 9 Sep. 1961,
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"History of Task Group 7.l in Operation HARDTACK, 1957-1958," in
Hist. of the AFSWC, 1 July - 31 December 1958, 232.233.,

Tbid,

Tbid,, 287.
Ibid,, 30L-312,
Tbhid., 361-362,

Review-Journal, Las Vegas, Nev.,, 31 Oct., 1958, in ibid,, 38L-386,

Ibid,

Interview with Mr., Moore, 9 Sep, 1961,

Interview with Paul W, Guthals, J-11, LASL, conducted by MSgt.
Taylor, 12 Sep, 1961.

Ibid,, 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 Rerort, Operation HARDTACK,
Task Group 7.h4* which is mairitained 1in the AFSWC Historical Office
files, "HARDTACK". Controlling of sampling aircraft during
HARDTACK again required maximum resources, planning and skill,

The details of controlling techniques applied are well recorded
starting on page 122, "Final Report" HARDTAJK, Task Group 7.l .

Tnterviews with Mr. Guthals and Mr, Moore,
Tbid,

Ibid,

Ibid,
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CHAPTER X

NUSLEAR CLOUD SAMPLING

In the early aays of sampling little was known about éontent of the
cloﬁd9 the relatiohship between the content of the cloud and the efficiency
or the yield of the nuclear detonation, nor the dangers associated with
content of the cloud and "fallout." Along with cumlative experience,
certain rules and formulae developed and cloud sampling bécame a prime
means of judgingvﬁhe effectiveness of each device detonated, Three methods
for determining efficiency evolved: cloud sampling, alpha measurement, ang
fire-ball measurements, Cloud sampling proved by far the most nearly
accurate. Additionally, ttracer! elements were placed in the device itself
to check the efficiency of the various components; however, sampling also
gaﬁe the best readings from the "tracer! elements and provided a means of
determining how well each integral part of the device functioned,

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 cloua sampling was the
most nearly positive method for this, Secondary benefits from cloud
sampling occurred in fallout sampling, identification of particles, cloud
phenomenoiogy, the distribution of fission products, and, sometimes,
determining alien successes with similar devicesoz

To provide the scientist a usable sample required three important
conditions: | ‘

(1) It must comprise a large enough fraction of the total fission
products and "unburned" material f;om the device to permit the desired

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

(3) The sample must not be cross-contaminated through debris
from other tests.,
such of the debris remaining from a nuclear explosion drifted imbo the
atmosphere as a cloud; therefore, it formed an attractive source for
radiochemical samples.

As noted earlier, the collaboration between fhe Los Alamos Seientific
Laboratory and the Air Force Special Weapons Jenter, esteblished that cloud
samples could most effectively be obtained through employment of ;ﬂlotéd
sireraft. Los Alamos officials established limits of gamma radiation
expésure to the crew. In the United States, the limit was 3.9 ro=ttgens
of gamma radiation to the whole body within any three-months period and
experience in sampling showed that, barring accidents, itvwas possible
to collect satisfactory amounts of fission product debris well witthin this
1:'Lmi'b.3 Atomic Energy Commission operated under the theory thét sach
operations should be conducted with an "economy" of radiation exposure.

On that basis, the amount?of‘bomb debris to be collected could be sipecified
in terms of the total radiation exposure required for the missiom ; that to
be réceived in the cl;ud along with an estimate of that which woulld be
received while the aircraft was returning to base. Through these relatione
ships, it was possible 1o plan crew and aircraft requirements for an
operation so that the 3.9-roentgen limit would not be excelled.

By 19569 studies of cloud rise, dispersion rates, and radiat.ion
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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
radiocactive debris collected relative to crew exposure had been increased
through use of high-speed aircraft and the development of high-capacity
filter units for these aircraft, Shielded flight clothing increased
significantly the amount of material it became possible to collect.
Finally, development of specialized instrumentation provided accurate

operational control over radiation exposure during flight,

Quantitative Jonsiderations

In planning radiochemical experiments it.was usually possible to
determine how much post-explosion debris was required in a sample to
perform these eiperiments and to express this requirement as a function of
the prediéted energy release, In the first place, a sﬁfficient 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 laboratory manipulations.,
Tn the second place, a sufficient amount of a radioactive substance formed
in small qqantity in the explésion might be reguired to permit its chemical
separation and "counting" within acceptable limits of statistical error.
Whether planning for a sihgle nuiclear- test explosion or for a series of
test explosions, officials needed to know ;hether_piloted aircraft were
capable of collecting the samples desired. An estimation of this capabi~-

1ity and subsequent planning were based on:
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(1) The characteristics .of clouds from nuclear explosions which
would affofd 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 émount of material desired,

(3) A quantitative estiﬁate of the additional radiation exposure
to be received byvthe pilot on return to base.

These factors were discussed and related to theAplanning of a sampling

mission,

Characteristics of Clouds

From characteristics of bomb clouds, such-as the height to which the
primary material rose and the level and persistence of gamma radiation,
personnel evaluated sampling capability in terms of the altitude capability
of the aircraft available, the.degree of risk to overexposure to radiation
and the flight time in the cloud reguired to collect the sample, The
sampling altitudes required were specified by the altitude interval in
which the primary cloud was stabilized and, in general, comprised altitudes
within this interval for which dispersal of the cloud by diffusion‘and
wind shear was low, Fortunately, under visual flight conditions samnling
participants easily recognized the primary bomb material by its reddish
brown c&lor in transmitted light arising largély.from.the'presence of
nitrogen dioxide, sometimes augmented by oxides of iron. In addition to

these substances, the cloud was composed of condensed oxides of the fission
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products from the explosion, condensed oxides of the components of gz

nuclear device and associated equipment, and air, It also contained

atmospheric dust from the air entrained during its rise, It could also
coﬁtainAdirt from the explosion site and condensed moisture, . The latter
components céused the primary cloud to appear white in reflected light
but in such cases the interior was found to be suffused with typically
reddish 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 radiatigy
field in the free air outside the cloud and where material was too diffuse
to be seen clearly, it was found nearly always that the color and radiation
field occurred together, Many photographs of stabilized clouds from micleap
explosions clearly showed the reddish brown color of the primary bomb
material lying uppermost, especially for the relatively 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
sxplosion and cloud rise° For very high burst heights relative to yield
the lower cloud mgterial was unmixed with the dirt from 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 of dirt., 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
a2 nuclear explosion, a few of the pertinent physical characteristics
involved in the rise and stabilization of a cloud directly affected
sampling techniques. The hot bubble of gaseous and particulate debris,
remaining after explosiop, had a temperature of several thousand degrees
centigrade, This bubble displayed a large vertical acceleration because
itg 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 wﬁich was dependent upon initial burst conditions,
As the stabilization altitude approached in the later stéges of rise, this
toroidal circulatioﬁ weakengd and evéntually ceased to exist. By adiabatic
cooling as the cloud rose. through lower and lower atmospheric éressures
and by the far more important process of entrainment of cooler air from
the external atmosphere, ghe temperature of the ascending gas bubble fell
rapidly. The temperature continued to fall until at some altitude the
cloﬁa attained density equilibrium with the externai atmosphere, Momentum
carried portiohs of it past the initial equilibriuﬁ altitude, but as
adiabatic cooling contimued thé density of these portions became greater
than that of the ambient atmosphere and their rise stopped, Subsidence

occurred then to an altitude somewhat above the initial equilibrium point,
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Because the cloud did not cool at the same rate uniformally throughoyy
its volume, a. vertical distribution of cloud mate;r'ial was observed at
stabilization, In the simple case of an ideal, strongly streamline
toroidal circﬁlation of the outer portions of the cloud cooled more rapidly
and stabllized at lower altitudes than the inner portions, Sonsiderationg
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 ﬁniform 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, sach
as inversion, Clouds from higher yield explosions, therefore, had their rise
strongly dampened by this temperature sfructure vwhen they rapidly attained
temperature equilibrivmwith 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 relati&ely 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 inversions, degree of wind shear, and humidity appeared to
affect stabilization altitudes more than moderate differences in burst

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 yield of an explosion from the observed cloud height could not be
determined. As previously discussed, some radioactive material could lay
at lower altitudes. The distance below the primary cloud mass was in
general, a function of the burst conditions, but usually the amount
decreased rapidly with increasing distance,

Sampling aircraft with L5,000-foot altitude capability were suitable
for the range yields and burst conditions discussed, For explosions with
yields above 10 to 15 kilotons an aircraft of the B-29-type was considered
marginal because of limited altitude capability. Such aircraft could only
sample the lower portion of these clouds., An aircraft to sample the
maximum altitude requirements foreseen was expected to operate sufficiently

7

long at lower altitudes when required,

Radiation Characteristics of Primary Clouds

While there were some activities derived from the neutron activation
of nonfissionable bomb components, associated equipment, or dirt from the
explosion sight, the major source of gamma radiation energy within the

cloud derived from the fission products created in the explosion, Gamma

: ¥*
" padiation from this source decreased with time after burst, The rate of

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 intensity within an atomic cloud at shot times

% ,
According to the familiar fission product decay law (Way=Wigner),.
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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
Arelatively 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 numerical
constant was the intensity observed one hour after burst. This curve

represented the decrease with time after burst 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 burst as a result of
the radiocactive decay of the source material,

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

cloud when burst conditions were constant.

Estimation of the EE-Cloud Radiation Exposure Required

Within time 1limits defined by the radioactive intensitykin 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
@edict the othef flight variables, and to choose appropriaﬁe times for
cloud penetration formed the basis by which sampling pollection was
conducted within an economy of radiation exposure, This economy was
made quantitative through a relationship which expressed the amount of
gebris collected as a function of radiation exposure received and the
other flight variables,

On a single penetration of a cloud from a nuclear explosion a sampling
aircraftvcollected a total quantity of f{ésion products and Munburned"
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 airéraft) and
the time of the flight through the cloud, The total effective volumetric
filtering rate was proportional to the number of filter devices carried;
the true airspeed of the aircraft, the area of the filter paper carried
in each fTilter device, and the efficiency with which the filter paper
retained the particulate matter., If the mass of éoncentration of inert
material from the detonation was 1ow 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 proportional 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
f£ield in the free air surrounding the cloud was negligible and that the
flight time for each penetration through the cloud was brief relative to
the elapsed time since the exélosion, scientists were able to formlate
an equatioﬁ to correlate the amount of cloud debris collected by a
sampling aircraft with the radiation exposure received by the crew and

. with the other important flight variables. Quantitatively, the equation
predicted that the amount of explosion debris collected was a 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 indicateq,
also, that the quantity of debris collected was not explicitly dependent
upon the expected yield of a test explosién, 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 necesséry to collect the required sample but
if penetration tim; 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 inecreasing risk if delaying in that the cloud probably could not
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be ideﬁfified and the required sample was not collected within the flight
time available, Needed for planning purposes was anA“optimum time" at

4hich an acceptable radiation exposure would not necessarily or accidently
Cte 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 urst for both Jet
fighter and bomber-type aircraft. Trobable relative errors arose from
mecertainties in the operational data (the chief uncertainty being in the
radiation exposure used which is determined by £ilm dosimetry) and the
approximations used in its calculation. Although the above values were equal
4ithin the probable relative errors, the observed small difference between
them was due to tﬁe 1oeation of structures with better raaiation scattering
rroperties closer to the pilot in'the fighter-type compared with structures
located near the average crew position in the bomber-type aircraft.

With known constants, it was possible to obtain good approximate
evaluationé for any type aircraft carrylng any type of filter papers and to
£ind values. in advance of operatlonal use, For particular aircraft and
assoclated filter devices 1t was sometlmes convenient to express equations
in the form of the curves shown in which the amount of exp1051on debris
collected was a function of cloud penetration time for the two types of
aircraft discussed. The curves were based upon altitudes and indicated
airspeeds at whzch the aircraft were frequently used (259000 feet and 200
miles per hour for B-29, and BS,OOO feet and 300 miles per hour for the

fighter-type) as well as upon & 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 iimit of 3.9 roentgens total radiation exposure using F-8LG aircraftA;
for two nuclear 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) TFor the second device the smallest samrle size should average
1x 1Om7 kilotons and this amount should be exceeded if possible.,

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

Since the probable sampling altitude assumed was that used for the F-8LG
curve, it could béwused directly to determine the in-cloud exposufes
required for these missions. At the two-hour "optimum" penetration time,
simple proportion indicated that 0,175 roentgen was required to collect the
sample for the first test while 1,75 roentgens was required to obtain the
minimum 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 Fase

Althourh the.abbve illustrated thaf fighter-type aircraft were capable
of collecting the desired samples from two explosions'within the acceptable
13mit for the in-cloud radiation exposure, 2 complete estimate of capablility
included additional exposure received while the aircraft was returning to
pase., buring the flight through a clound some of the radiocactive dek&is
adhered to the exterior surfaces of the sampling aircraft. As a result a
radiation flux or ncockpit" radiation backeround 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 collecting a sample, it was
important to understand what factor contributed to it and to be able to
estimate what increases OVeT the in-cloud exposure project personnel might
expect undér operational conditions, Such an increase Wwas especially
significant when the in-cloud exposure Wwas 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 aircréft appeared to depend markedly upon the location of
the surface, its state of cleanliness, the mode of airflow over it, and
the state of aggregation of the contaminating radioactive debris, While the
phenomena involved in the retention bf the material ﬁere somewhat complex,
all of the surfaces taken together ﬁere 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 QObservations On Technique

A terse, all=inclusive instruction concerning need for sampling

operations and requirements was restated in preparation for Operation

EY
TRUMPET, Tn a memorandum for the Director of Research and Development,

Air Force Special Weapons Jenter, 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

1
of analytical techniques,"l He continued,

Tt is anticipated that close-in sampling will be conducted
by the 1926th Test Squadron (Sampling) under the technical
supervision of a representative from either UCRL, 1ASL or other
sponsoring agencies. Representative samples of particulate
debris from each shot wonld be supplied to McTlellan Jentral
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) Fallzout and crater samples for surface or near
surface detonation of low yield devices (Less than 00 XT),

' Gas samples will be collected by the L926th Test Squadron
(Sampling) under the direction of IASL and UZRL represen=
tatives. OSample analyses will be performed by laboratories
under contract to AFOAT-1, Tt 1s probable that samples will
be required from no more than ten shots,

mOperation TRUMPET was in planning stages at this time, February 1958,
T+ was expected to follow Operation HARDTACK,
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Control of aircraft during sampling operations required exactness

and pilot coordination considerably above. the level of otherwise competent
pilots. According to Mr. Paul W. Guthals of Los Alamos,

Pilots with the ability to succeed in sampling missions
were difficult to find. It was necessary for them to be adept
at piloting under unusual, dangerous, and difficult conditions,
Additionally, they had to possess the ability to receive radioed
instructions, make taped recordings of instrument readings, be
alert for excessive radiation and a myriad of other details
simultaneously,

I remember during the OAK event, a field grade officer,
command pilot, volunteered to get an early sample (H+L5 minutes),
It was his first sampling mission., As he entered the cloud, he,
in a normal voice, reported an "R" reading of 30, In rapid
succession his "R" reading rerorts came over the radio--each
report higher in radiation intensity and each report in a
voice of higher pitch, As his instruments passed 100 roentgens
per hour readings, his voice was pitched so high that it didn't
seem possible that a man was transmitting.

Of all the sampling pilots employed, to my knowledge,
Captain Cale Herry 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 satisfac=
torily--by the awesomeness of the cloud interior,12
Sampler pilots and controllers found detailed requirements and methods
given in ®Control and Sampling Procedures for Eager Beaver f\ircraft,ul3
Tey found instructions for air filters used, the bags for collecting
gas samples, and a discussion of water samples in "Sampling Methods."lh
These instructions were incorporated in operation planning for the squadron,
In 1953, an earlier approach to determining yield was directed toward
the collection of valuable material from the contaminated aircraft itself,

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

compound, washed the contaminated aircraft with citric acid solutions,
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and barreled the resultant liquid for analysis by radio chemistry

scientists,

15

During Operation IVY, a pilot recorded these sensations as he

penetrated the MIKE cloud,

Lieutenant Colonel Virgil X, Meroney, Sampler Element
Commander, led the first flight of four samplers, code name
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
h2 000 feet, Colonel Meroney was vectored from directly
over the B—36 Control aircraft to enter a small segment
extending from the stem of the cloud at approximately H
plus one hour forty minutes., He and his wing man turned
and flew toward the cloud for 15 minutes before making
contact with it, Apparently the cloud 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 rerort it to the
scientists in the control ship and Jot it down on his report
sheet, And he had a stop watch so that he could time his
stay in the radiation over one rcentgen in intensity.,
Tmmediately upon entering the cloud, EED Leader was struck by
the redness of the cloud, It cast a red glow all over the
cockrit, His rad-instruments "hit the peg." There was no
way of Mnowing how much hotter it actually was than the
capacity of his instruments. The hand on the integron
which showed the rate at which radioactivity was being
accumilated, “"went around like the sweep secohd hand
on a watch , . . And I had thought it would barely move{"
Seeing "everything on the peg" and the red glow like the
inside of a red hot furnace was staggering and Colonel
Meroney quickly made a 90° turn to leave the cloud.- . When- =
he came out, his stop watch showed that he had spent five

minutes 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-l to enter the cloud, RED
Leader cautioned-them not to go in too far and they
disappeared into the cloud. Apparently from subsequent
events, RmDmhs flowm by 3apt, J. P. Robinson, 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 Japt. Robinson called, saying that

he had "recovered at 20,000 feet.," Colonel Meroney instructed
RED 3 and RED-L to get together and return to the B-36 and the
tanker for refueling., After acknowledsing, RED-3 and RiD-
were switched to another radio channel for rendezvous
instructions from the Control B-29, and Cclonel Meroney

4id not hear the remainder of their story. 1

Tn 1953, Dr. Alvin C. Graves, Los Alamos Scientific Laboratory, issued
a2 directive which detailed sampling techniques and requiréments of the
1aboratory over the next several years,‘ Dr., Graves predicted correctly
that techniques and requirements would not change much even though
sampling moved in the direction of higher altitﬁde performance and longer
flight time capabilities at aititude, He foresaw no drastic changes in the
filter equipment, power requirement, aircraft instrumentation, and support
aircraft, only a refinement and sovhistication would be écquired through
experience, Some of these technigues as worked out by Los Alamés officials
were:

1. Sampling Descripbion:

1,1, . Filter Samplés:y

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.h

1.2
1.2.1

1.2,1.1

1.2.1.2

1.2.2

1.2.2.1

1,2,262

2,

2.1

Power comprising 20 volts d.c. at ten amps, and 110
volt Loo cycle a.c. at 5 amps should be available

to operate relays, mtterfly 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
pover 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 external air

_sampling probe leading to the sampling apparatus

will be required,

Pressure-bottle Type:

Tt is anticirpated that a rressure-bottle type of
pas=sampling apparatus similar to that being
developed for the F-8LG'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-84G, _

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 but,

216 SWEH ~2-003L
——




3e
3.1

Lo
L.l

e
5.1

5.1.1

5.1.2

5.1.3

"

in general, will range between 10,000 feet MSL to the
maximum albitude attainable, It would be desirable
for the sampling aircraft to have a routinely
attainable maximim altitude of at least 60,000 feet,
Tt 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-BLG units, six samples will
correspond to twelve aircraft which should be operational
at all times., If a larger aircraft is used, which can
carry double 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 aircrafi,
including spares, which are in operational order,

Aircraft 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/ar, '

Sample radiation monitoring instruments including
electronic components and controls.
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7.1

7.2

7.3

8.1

9.1

These instruments should be located in the aircraft
in a position similar to that in the F=8lG, They will
nave 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 Alrcraft:

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 Reouired to Suprort 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
must be spent at L5,000 feet, The control aircraft
should have space for the normal crew plus at least

two spaces for control personnel, If this aircraft

nas 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,

Jourier aircraft support similar to that now required
for Newyada and Eniwetok Iroving frounds shots will be
required.

Special Equirment Needed in Suprort Aircrafi:

Inter-communication, YHF communications and homing
equipment now recuired 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 Tetween Scheduled Tests:

Flight tests for the evaluation and calibration of
special equipment may be required from time to time
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10.1

10,2

10.3

10.L

11.
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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 missions.

Tt 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-8LG 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- aireraft 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 S0,1T

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.l
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Tt 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:
1,0 Materials, tools, vehicles, and personnel required,
1,1 Materials, Pre-cut filter paper for F-8LG and B-57B
Filter units, aircraft safety wire, 36 inch roll
heavy wrapping paper,

1020 TOOlSo
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

A tools, shielded V shaped Tecaveh for rolling
filters, shielded filter paper carrying cases (pigs),

1.3 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.

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

2.0 Assemblykand 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 (%in,) 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
must be surgically clean to avoid undesirable
contamination of filter materials during
preparation, Holders should be identified by
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aireraft mumber 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, Qutside of package
should be marked to identify contents. The serial
mumber 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.

24261

3,0 Removal,

Tn general, filter holders may -be installed

_ the evening before shot time, but if delay

seems probable or weather is 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/l inch mesh positioned to the aft side of
slot in unit., OCare 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-8LG airplane or by closing stress
1atches on the B-57B unit, GCaution: Do not
pinch or cut wire on F-84G unit or it may fail
and filter holder may fall out on landing roll,
Caution: OStress 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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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,

Alternative to 3.1.1,1 samples can

be removed from airplanes one at a
time when they are enroute 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

3.1.3

fatiopne 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,

Vehicles

and Tools,

3.1.3.1

3.1.3.2

Truck or tug with two trailers in tandem;
shielded box for empty filber 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 50 feet
in front of airplane so that last trailer
is in front of airplane,

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 “eave o

3,2 Ogerations.’

i 3,2,1 Three personnel directly engaged in removal
: operations are designated by number and duties
s as follows:

3,2,1,1 Number one (1) primarily cuts the ?
wire or unlocks stress latches to free 4
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. 1

3,2,2 Freeing Filter Holders., With vehicles positioned
" hear aircrart 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. i

: i
3,2,3 Removing Filter Holder, Number two advances to é
Unit, inserts hook on removal pole into ring ;
on holder and pulls gently to withdraw holder.
Gaution: 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
f£all 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., Taution:
Hicher 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, 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,
¥umber 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 purrose,
Reading, time and sample jdentification are
recorded with orisinal 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 orposite sides of trailer, 1ift
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., Jarrying tool is returned to tool
rack,

o =

© 3,2.6 Filter holder is removed and Filter packaged
from other side of aircraft in similar manner,

L.0 Duties and Information for Overall Supervisor.

Li,1 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 sources 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,

L,2 Information,

4.2.,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 compromises 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 3job,

In general, Los Alamos scientists held that.once experienced personnel were
transferred 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,
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CHAPTER X

NOTES

Tnterview with Paul W, Cuthals, J-11, LASL, conducted by MSgt.
Leland B. Taylor, AFSWC Hist, Div., 20. Sep. 1961,

Ibid.

Ltr., Gordon L, Jacks, Omdr., TG=-7, to William E, Ogle, TG-7, 23

Oct. 1955, subj.: Dosage Limitations for Aircrews Flying for Hal
Plank, see App; "Operation UPSHOT/KNOTHOLE, Nevada Proving Grounds,
March-June 1953, Report to the Test Director: Aircraft Participation,"
prep. by Col, Paul H, Fackler, L925th TG (4), 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-1l, to
Cmdr., L950th TG (N), 10 Oct. 1956, n.s. A survey of correspondence
relating to operations, continental arnd overseas, reveals concern

of AirForce officials to keep individual exposure below 3,0 roentgens,
at least, for the specified times,

Rpt., "Sampling Radicactive Clouds from the Explosion of Nuclear
Devices," prep, by Dr. Flank, see App, This document was intended for
use by the British and explains sampling problems as understood by Los
M amos scientists at that time,

Ibid., 5

Ibid. s 6-7

Ibid., 7-10

Ibid., 10-11

Tbid,, 11-18, This section presents all the fundamental equations
in detail,

Ib;d., 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 Participation
in Operation TRUMPET, see App.

Interview with Mr, Guthals, 20 Sep. 1961,

Ops. Plan, tControl and Sampling Procedures for Eager Beaver Aifcraftg"
(prep. by TG 7.L personnel) n.d., see App.

Ibid., App. I, Sampling Methods.
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15,

16,

17,

18,

19.

Ltr., Duncan Curry, Jr., LASL, to Lt. Col. James Crosby, CTG 7.l
21 Dec, 1953, subi.: Recovery of Valuable Material from Contaminateq
Aircraft, see App,

Rpt., "Air Task'Grng Participation in MIKE Shot, 1 November 1952,
Operation 1Vi," prep. by Japt, C. T. Dorham, Hist, Off,, Nov, 19529
7-8, see App.

Ltr., Dr, Alvin 3. Graves; LASL, to Omdr., AFSWC, 9 Dec. 1953, subj,:
Sampling Needs Through Fiscal Year 1956, see App.

Ltr., Plank, LASL to Jmdr., TG 7.L (P), 15 Feb, 1956, n.s., see App,

Interview with Mr, Guthals, 20 Sep. 1961,
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CHAPTER XI

RADIATION PRECAUTIONS

With a universal fear of the unknown dangers of radiation resulting
syom muclear detonations, officials associated with the tests concentrated
mldeveloping handling techniques which would not endanger the lives,
sell-being, or generic ﬁlues of those participating. As brought out in
.arlier chapters, the fear of the effects of the nuclear cloud prevented
the use of manned aircraft as samplers during several tests. Following
2olonel Paul H, Fackler's #accidental® penetration of a small segment of
an atomic cloud, radiac officials decided that such penetrations would not
necessarily result in a lingering and horrible death., Consequently, a
¢loud penetration program evolved which was utilized with apparent safety,

Within a few short years, sufficient knowiedge had been accumilated
concerning the awesoﬁé contents of a nuclear cloud so that sampling by
manned aircraft became nearly as routine as ordinary flight.4 Colonel
Karl H. Houghton, summarized the progress in a memorandum to Deputy Chief
of Staff, Operations, on 21 August 1953:

"Another point which might be of interest to the listermers is that
historically, manned samplingakas grown from a random approach at Operation
RANCER and CREENHOUSE to one in which sample quantity-quality can be
predictéd and controlled by time and length of flight, bositioning in the
cloud, and the extent of radiation exposure allowed the pilot., The true
cost of operation is measured in terms of radiation exposure to the
pilot, Pilot exposure is the limiting factor én quantity of sample

1
obtained,"
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The Air Force conducted several such studies in order to formulate
standard operating procedures for the L926th pilots and maintenance
crews, Probably the most significant was that directed by Zolonel Ernest
A. Pinson and published by the Special Weapons Center in June 195602
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-BB, 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 paséage through a radioactive cloud as a clean surface of equal area,
Colonel Pinson was able to compose an equafion 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, cqntamination factor in reciprocal minutes,
and aircraft speed relative to cloud in kilofeet per minute, However, Air
Force officials believed the egquation accurate within plus or miﬁus 65 per
cent for nominal 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 questionablea"3

The enforcement of radiological safety measures, howevér, was a
continuing problem, with outright rebellion by Air Force operational leaders

threatened on at least one occasion, They arsued that no serious mishaps had
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ccurred and that application of accepted radioclogical safety measures

E} “ox
.mecessarily upped the requirements for manpower, lessened the readiness

.+ crews and aircraft for tests and that the entire decontamination program
s more than actually required to insure safety,

‘officiais of the Los Alamos Scientific Laboratory took exceptions to
solonel 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-round basis, it
is expected that the total non-medical exposure to gamma radiation will be-
limited to five roentgens per year with a general requirement that the
exposure up to the age of 30 years be limited to fifty roentgens and that
no more than fifty roentgens be received in each subsequent decade; It
is understood that these restrictions are motivated by concern for the
gmetic effects of radiation throughout the population at large rather than
by considerations of effects on the health of the exposed individual,™
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

PILGRIM be restricted to 3.9 (plus or minus 10 per cent)

roentgens but that, whenever possible, the actual exposures

be limited to 2.4 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

tten 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, Jolonel Kieffer, then Deputy
dommander for the Special Weapons Center, took exception to the guide
lines laid down by Dr, Plank:

Studies conducted on Operation TEAPQT 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
accumulated on previous events is negligible, Moreover,
50 per cent or more of the cockpit intensity is contri-
buted from the contaminated engines in the F-8LG 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
5 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 195L, Jolonel Karl H, Houghton, Acting

Deputy fhief of Staff for Research and Development, sucgested that the
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pI.Oblem of attaining cleaner surfaces on samplingAairpraft be investigated,
yis ideas proposed that having the surfaces of the anticipated sampling
3.57 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

. « o A rough dirty surface allows a large build-up
of contamination material with a proporticnal 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-8.,G aircraft which this center has
utilized for sampling,

The amount of personnel 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 continued to be a problem,

The detailed instructions for decontaminating an aircraff revealed
to some extent the many attempts to reduce the work involved,

(a) Returning aircraft (air sampling, cloud tracking, and ground
survey) taxied by flight crew to the end runway and spotted as directed
by desipnated member of decontamination crew, adjacent to aircraft

decontamination area,

(b) TFlight crews made their exit according 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 Meool! to this level if time allowed.

(d) Prior to decontamination, aircraft was towed to designated

washineg area, Subject area was sélected 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 sketcheé and showed beta plus gamma and gamma
readings. The same survey was made and recorded for each crew position.
(f) The first washing was made with deconta;ination trucks using

watef and detergent ratio of 1 pound the lOO.gallohs of water,

(g) The monitoring procedures outlined in parasraph e apain repeated,

(h) The secondary washing (if required) consisted of a miiture of
one part "gunk"‘and three parts kerosene followed by a water detergent
rinse,

(1) The monitoring procedure repeated,

(3) If time pefmitted and, if adviséhle, a final washing utilizing
water and detergent mixture (1 pound the 100 qallons water) was applied,

The techniqﬁes were timesconsuming and reouired great care.

(a) All personnel entering the boundaries of the aircraft decon=

tamination area processed first through the rersonnel decontamination
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senter and outfitted with hat, gloves, coveralls, and shoes, When
kparting\the aircraft, decontamination area personnel reprocessed
tnrough the personnel decontamination center according to their
Fmblished S0P, "

(b) In ménitoring, intensity readings were takén at an approximate
gistance 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 devoted to each reading,

(cj During applicétion of the decontamination agehtg precautions
were taken to avoid spreading of contaminaht°

(d) The run off area was monitored and if deemed necessary outlined
and marked as a contaminated danger area,

I wasyanticipated that two crews consisting éf five men each would be
involved in this phase of the project. Equipment included decontamination
trucks, "gunk," kerosene, detergent, and wa’ner{9 tups and two bars, clothing
(hats, gloves, coveralls, and shoes), monitoring instruments, persomnel
dosimeters, and film badgesghgnd finally, engine répair stands.,

In reply to a query from the Naval Radiological Defense Laboratory,
Jolonel Ernest A, Pinéonlfurnished 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 mamual

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-8L and
twenty to twenty-two manhours on the B-57, This does not
snclude manhours for support personnel, Area decontamination
rates vary from ,009 manhours/sq ft, on the F-8L to ,006
manhours/sq ft. on the B-57,

T 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 11950th

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, X, F, Hertford,
Manager of the Albuquerque Operations40ffice9 Atomic Energy Commissiong
which resulted in additional conferences and communications regarding
decontamination policyolo MOur experience in nuclear tests in developing
¥nowledge of the psychological effects of radiation on humans, indicates

that aircraft decontamination is not required for reasons of personnel

safety except in anusual circumstances where radiation intensities are

mich greater than any we nave encountered in our test and sampling
aircraft to date. . . We believe it i; 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

economicg may result from a reduction in aircraft decontamination efforts."
Then he outlined his intentions during Operation PLUMBROB, which called
for a considerably reduced expenditure of manhours in monitoring and

deconbaminating 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

ostablished test limit of 300/mr/week or 3,0 total, We will keep

sareful records, however, and insure that no individual receives danpgerous
dosages of radiation and feel confident that by using these new procedures
quring PLUMBBOB we will accomplish the dual purpose of sponsoring a more
realistic attitude toward exposure to radiation within the Air Force and
simplifying and economizing test operations,"

Tmmediately following receipt of the above communication, Dr, Plank
of Tos Alamos conferred with Solonel Kieffer and advised Dr, Graves, in
detail, concerning the conversation,

1 found that Kieffer simply could not understand

the philosophy which regards every radiation exposure as

injurious but accepts minimum exposures for critical Jjobs,

. o I find Kieffer's approach to be extremely discouraging.

i T would like to recommend that he be informed of the
: following facts of life:

a. That the aircraft are assigned to support our
i 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 b
use in sampling should be recuired to support some Air !
i 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, '

rte et o AT e h At gmiirs

: d, That all of the precautions have been found

i 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 R
SANDSTONE experience in which people were injured, and 5

o rwd n
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that this experience covers eight operations in which
the sampling mission was accomplished by the USAF in an
outstanding manner with no known injuries,

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

: 12
to=the-point remarks on 29 March 1957, "We 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 other people do (sic) not damage them and that

rules necessary for other people not apply to Air Force personnel, In 3

x
&
i)
‘i3
.
;

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.byo To this

philosophy I take a strong exception.," Dr, Shipman concluded, " It is

my recommendation thiat the philosophy expressed in this letter should be %;
firmly rejectéd 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 Cloua Produced by an Atomic Bomb

Explosion-Operation SANDSTONE," published on 30 June 1948, long served
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4 an aid in preventing injuries to aircraft crews, However, in spite

of heavy precautions throughout the tests, somé participating personnel
experienced' general over-exposure during SASTLE following BRAVO Shot.
~olonel Karl H. Houghton reported "The fallout was at a dangerous level
for at least 1LO to 150 miles down wind., » » In addition the naval

ressels of the Task Force operated iﬁ a fallout of approximately 300 to
100 mr per hour during shot day. Helicopters were handled on the aircraft
carrier and small boats were operating as required, Approximately thirty
individuals received' superficial beta burns as a result of this fallout,
The burns were not disabling and did not involve the deep layers of the
skine The gamma exposures ran into se4veral roentgens in most cases,"

As no record of over-exposure Aby sampling personnel has been found,
it posed the question: Were protective techniques proper for sampling
crews? Although the document was issued prior to the Kieffer-Pinson
versus Atomic Energy vomm1531on controversy, Dr. Plank on 23 October
1955, stated clearly that any aircraft crews working for him were poing to
be given the antiradiation protection he believed necessary,,:LS The
controversy subsided because ;xtens:Lve sampling experlence supported Air

force findings. Nevertheless, the h926th Test Squadron carried out rigid

safety precautions during all operations,
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published a report used widely, J. D. Teresi, Radiation Hazards to
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CHAPTER XT
NOTES

DFy Ch,, Human Factors Div,, AFSWC, to D2S/Ops, Toliy, 21 Aug. 1953,
subj,: Comments on Briefing, in Hist. Div, files, Sampling,

AFSWC TN-56-30, "Evaluation of Some Factors Influencing Radiation
Dosage from Penetration of an Atomic Cloud by Manned Aircraft,t
prep. by Col, Ernest A, Pinson, Capt. Paul M, Crumley, and lst

It, William J, Nicholson, Jr,, Biophysics Div., Rsch, Dir., June
1956, The reader is referred to the following additional studies
conducted by Air Force persomnel: P, M, Crumley, J, L, Dick, X, C,
Kaericher, and J, W, Nicholson, Jr,, Contact Radiation Hagzards
Assoclated with Contaminated Aircraft, Operation TEAPOT, Froject
2.0a, Wash, 25, D.C,: Armed Forces Speclal Weapons Project, May
i9§§§ Wright H, langham, P, M, Crumley, E. A. Pinson, E. C. Anderson,
and P, 3, Harris, The Radiation Hazards to Personnel Within an Atomic
Cloud, Operation UPSHOT/KNOTAOLE, Froject L.l, Wi-7L3, Washo, 25, D.C,:
Armed Forces Special Weapons Project, December 1953, The Navy

Aircrews Exposed to the Atomic Jloud of an Atomic Bomb Detonation,
San Francisco, Zalif., U, S, Naval Radiological Defense Laboratory,
10 December 1952, in Tech, Info, and Intel, Lib,; H, D, Landahl,
Calculations of the Hazard Involved in Passage Through a Radioactive
Cloud Resulting from a Nominal Atomic Bomb, University of Chicago,
USAF Radiation Laboratory, Quarterly Progress Rerort No, 1, 1951,

"Evaluation of Some Factors Influencing Radiatien Dosage from
Penetration of an Atomic Cloud by Manned Aircraft," 1-2,

Ltr., Col, William B, Kieffer, Dep., Smdr,, 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, :

Ltr,, Dr. Harold F. Plank, Asst., Gp, Ldr., J-11, LASL, to Tmdr.,
1950th TG (N), 10 Oct, 1956, n.s., in Hist, Div, files, Sampling,

Itr,, Col, Kieffer to Hertford, 21 Mar, 1957,
DF, Colg.Karl H. Houghton, Actg. Dep, CofS for R&D, to DIS/0, AFSWC,
29 July 195k, subj.: Special Services for Sampling Aircraft, in DCS/0

files,

S0P #SWSS-7-7, Decontamination of Aircraft, prep, by 4950th TG (N),
in Hist, Div, files, Sampling,

Ltr,, Col, Pinson, Ch., Biophysics Div., Rsch, Dir,, to CO, USN Rad,

Def, Lab,, Attn., Mr., Robert J. Srew, 27 Feb, 1957, subj,:
Decontamination of Alircraft, see Arp,
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Ltr., Col. Kieffer to Hertford, 21 Mar, 1957,

3, DF, Plank to Graves, 2l Apr, 1957, subje: Col. Kieffer's proposal
for the Decontamination of Sampling Aircraft, see Appo

o LiTey Te 1., Shipman, MD, Health Div. Teader, LASL, to A. 5. Graves,
j.Div. Ldr,, LASL, 29 Mar, 1957, subj.: Decontamination of Aircraft
2t Tests, see App.

13, Rpbes vRadiocactivity in the Cloud Produced by an Atomic Bomb
Explosion, Operation SANDSTONE," prepe by Herbert Scoville, dTqy
1t. Cole Jo Jo Cody, Jr., USAF, and LCIR E. R. King (MC), USN,
TG 7.6 Projs Rpt., 30 June 1948, pp. 20-21, A report which
members of the 1,926th Test Squadron (Sampling) relied heavily :
upon had been published in 1953 by the United States Army, Seey i
nThe Penetration of Atomic Clouds by Aircraft," prep. by Maj.
pPayne S. Harris, (MC), USA, 17 Aug. 1953, see App.

e n

- 1), Ltr., Col. Karl H., Houghton, Actg. DCS/R&D, to Shey Human Fac£ors
: Div., Dir, of Rsche, ARDC, n, doy SUbJe: Activities Report, see App.

s

! 15, DF, Gordon L. Jacks, Jmdr., TU-T, to William F. Ogle, LASL, 23 Oct.
{ 1955, subj.: Dosage Limitations for Aircrews Flying for Hal Tlank,
see App.

16, Current regulations essentially bear out Dr, FPlank's concern, See€,
SOP #66-61, "Survey and Decontamination of Aircraft," n.de, SOP
#6662, vAircraft Decontamination," n.d.; and SOP #6663, PAircraft
and Equipment Decontamination,” n.d., all prepe by Japt., Robert
J. Booth, 1211th Test 5q, (5), all in Nuclear Aprlications files,
1211th Test Sa. (3).

L
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CHAPTER XIT
SUITABLE SAMPLING ATRCRAFT
With the advent of megaton weapons manned cloud sampling became
next to impossible in the upper portion of the clouds. The fundaﬁental

1
problem was one of limited altitude capability. Since the days of

_Operation RANGER, cloud tracking and manned sampling was an Air Force

responsibility,2 The first such exercise included three B-29 aircraft
which carried film and filter'sampler containers énd results were such
that plans moved aheaa to include manned aircraft for all samples,3
And for the early kiloton-yield devices almost any multiengined bomber
or jeﬁ aircraft fighter reached the necessary altitude and by using planes
with various ranpges, 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-8lLG,
They came from Strétegic Air Command and were speclally 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 centent of the'cloud,s
Studies of airéraft wefe initiated to determine charactefistics and
potential for cloud samplingo6 But, Major General John S, Mills, Commander,
Air Force Special Weapons Center, on 23 December 1953, became impatient
with "channelsﬁ and wrote to frigadier Ceneral J, Staniey Holtner, Air Force
Flight Test Senter, "Apparently some misunderstanding is delaying official
transmittal of my request t§ ybu; Our need for an early fix on the

capabilities of the B-57 airplane is generated by Atomic Energy Commission
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.nat an aircraft better than the F-8LG be modified for collection of
Sémﬂgs from within the cloud resulting from each of their nuclear test
eﬂﬂpsionso By better, they mean primarily the capability of obtaining

samples at higher altitudes than is feasible with the F-8hG°"7

From their studies, key men from Air Force Special Weapons Center

; spcided that the B-57 was the outstanding airplane to be used in samplihg
aperations and had set out to get themo8 But, persuading the Air Force
1eaders that the need was genuine was an all-agencies task, Dr, Norris
g, Bradbury and Dr, Alvin C, Graves of Los Alamos Scientific Laboratory
sent strong letters listing their réquirements for futufe tests and
mentioned ﬁhe unsatisfactory samples obtained during previous tests,9

On 6 June 1955; Dr, William Ogle, Los Alamos Scientific Laboratory,

foresaw unsatisfactory results during REDWING following announcement that

the number of B-57 aircraft to be made available was beinrg reduced,

n, , , reduction in number of B-57 type aircraft for REDWING sampling is
! unsatisfactory to this headquarters," he messagedy, "o . o 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 our mission requirements on minimum basis, Reduction

particularly surprising. . " And to insure that possible abetting |

agencies knew of the reduction, he sent information copies to them,
Admitting that little was yet known about the radiocactive cloud,

Dr, Duane 2. Sewell of the University of California Radiation Laboratory,

wrote to Brigadier General Howell M, Estes, JIr., on 17 May 195k Yo o o

2L3
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1 have discussed with several people the problem of radiochemical
sampling with guided missiles., T héve found that specific information is
lacking here on the capabilities of guided missiles," He then listed
requirements or objectives he hoped could be met by missiles if they were
developed as samplerso11

Upon gaining the requested data concerning puided 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 Drone, Snark, and Rascal, Thus, with no
possibility of obtaining guided missiles which could do a satisfactory job,
.officials bent their efforts for the.B—S‘?°

At one stép of the procurement negotiations, a high-ranking Air Force
officer, Colonel Murray 4. Bywéter, posed the phlegmatic situation that
t, ., ., we could not say that the F-8l was unsatisfactofy as a sampling
aircraft since this contradicted the stand taken during IVY to obtain F-8l
aircraft, . " with ho regard to the progress in aviation represented by
the B-57 since their efforts to obtain the F-8) 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 reason, that ", o o
this was considered coﬁtroversial and the paper was designed to eliminate
any controversial matter since it might hold up issuanceo"12 When Jolonel
E, M. Gavin objected, a represenﬁative replied if the task force decided

it needed B-57 aircraft at a later date, that they had sufficient influence

to get them, Learning that the Joint Task Force SEVEN had not requested B=57

aircraft required immediate conference with Los Alamos
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soncerning the sampling tanks which Los Alamos Sciéntific TLaboratory

was having designed and constructed for the B-57 on the ;;remise 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 CAS‘I’LE.,:L3 Using all possible "pressure chamnels," those trying to get
p-57 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. Tn that article, the arguments for using the B-5T were
emphatically stated. |

The breakthrough in getting B-57 aircraft was announced on 3 June
1953 at a meeting between Colonel Barl W. Kesling and Dr., Duncan Jurry,
ILos Alamos Scientific Laboratory, during which Colonel Kesling stated
that the Air Force Special Weapons Senter would receive the first two B-57
aircraft allotted to Air Research and Developmen‘c,’Command.,lS ‘Géneral.Earle Eo
Partridge had used h%s influence, apparently, to get the planes approved and
allotted and had informed Major General John S, Mills that it was possible

they would be available in time for SASTLEolé

Further study of the B-57A persuaded sampling of ficials that that
model's shortcomings were such that the B-57B should be obtained instead,
Almost immediately, procurement emphasis was placed on obtaining some
rgh in addition to the nA" or the "B" models, Prime improvement in the
B-57C was a dual controliwhich enabled new pilot check out with a much higher
degree of safety than in earlier models which included only one control,
Although other military aireraft were similarly equipped, the degree of

proficiency at instrument flying required of sampler pilots made
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mynder~the-hood® training additionally hazardous in the earlier models,
The exiremély high rate of major‘accidents suffered with the early B-57

were largely incurred while pilots made transition into the B-S?,,l7

Initial effort at obtaining B-57C aircraft was made for two of the
models to replace two B-57B aircraft and T-33 aircraft, the latter having
been used as trainefs for sampling pilots. Argument was advanced that’
the B-57C aircraft could perform satisfactorily in dual étatus: For
training or as sampler aircraft, t

During thg discussion, study, and maneuvering for later models,
nuclear scientists apparently began to worry that they might be left with
no aircraft. But Solonel C. B, Stewart, Vice Commander, Air Force Special

Weapons Center, wrote Dr, Craves, assuring him that their efforts would not

1
endanger getting those originally asked for. ?

Procuring B-57D

Prior to delivery of B-57A aircraft, cloud sampling officials received
notice of improvements to be made in the B—S?D,zo According to their
information, the Bs57D would approach in performance the requirements
specified by Los Alamos°21 Dr. Graves listed specifications in a letter to
the Air Force Special Weapons Jenter 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 Aupust 195h, "Briefly," he wrote, "these
characteristics describé a two-place, high-speed aircraft with maximum
altitude capability (at least 60,000 feet) and with the ability to carry

£ilter 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
nour between H+2 and H+6 hours after burst, I stated in this letter
that we required at least six samples on the assumption that each such
aircraft would furnish one sample.,"z2
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 ietter gaﬁe Air Force Special Weapons
senter officials a strong argument for B-57D airpraft instead of the "BY
nodels theé had been waiting for; here was an airplane which promised
satisfactory performance, But getting the B-57D aircraft approved as a
cloud sampling aircraft required as much tiﬁe and as much paperwork and
persuasion as the original B-57,
Following the letter to Major General Stranathan, Harold F, flank of
Los Alamos Scientific Laboratory wrote his co-worker, Dr., R. W. Spence,
"Since, so far as SWC can now determine, this replacement would involve
the procurement of eight additional aircraft ét 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
vhich tﬁe 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 requiremeht with Special Weapons Center for
two or three B-57D 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 Aircraft 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 195L, Major Harry H. Elmendorf, after a trip to Wright

Air Development Center and Headguarters, Air Research and Development

Command, 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 2L months,

"This appears to be an ideal aircraft for high altitude sampling and should A

be procured if sufficient Justification can be obtained," he wrote,2h

Dr. Spence apparently heeded the advice of Dr, Plank, for on 27

January 1955, Dr, Graves wrote to Brigadier General William M, Canterbury,

Air Force 3pecial 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-57D aircraft." He then listed

2
the reasons for lending his aid, 5 General Canterbury was apparently quite
optimistic about obtaining B-57D aircraft which was reflected in his answer }

to Dr, Graves on 2 February 1955, 1In that letter he mentioned that he had

2
a team at Air Force headouarters presenting the need,

The success of the procurement team appeared secured for on 17 Febru-

ary,1955, a formal request for the B-57D aircraft was submitted°27General

Canterbury received a notification of the placement of an approval request

for three B-57D aircraft on 29 March 1955,

"The completeness of the

inférmation 'submitted by your center in justification of this requirement

. should aid materially in provoking a favorable decision by Headquarters

2L8
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Tt appeared these aircraft would not take part in REDWING,

"

XII

. -3pF on allocation of the aircraft," the Chief, Adrcraft Allocations
. 28

~jyigion, Charles W, Early, wrote, Then the Center received additional
' information concerning the B-57D on 9 June 1955, The letter also informed

. .ne Center that the (lenn L. Martin Company was making a study at the

yrection of Air Force headquarters to deter_mine the possibility of

4_ .onverting the model to a cloud sampler,

The need for personal contact, additional to official authorizations
and channels in achieving military tasks was demonstrated in a letter from
7r, Plank to Gol.onel T, T. Omohundro of the Air Force Special Weapons venter,
In the 1é‘bter, Dr. Plank listed many questions regarding the status of the
57D, also several rumors he had heard regarding it and stated, "As you
now, our con:tact with Martin ‘no' loneer exists so that questiens with which
e may be able to help cannot be answered informally in connection with
sther matterso"Bo After all this paperwork and coordinating ané without
receiving word of approval for the three B-57D aircraft, Special Weapons
Jenter p/ersonnel felt the need for early equipment planning, By July
1955, Center engineers proceeded under the assumption that the B-57D 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,
31 Then on. _.

2 November 1955, the Glenn L, Martin Company had finalized its design
of the sampling version of the B-57D and Jolonel 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 proposeq
designs with the Glenn L. Martin Compan;y,32

In November 1955, Dr, Harold S, Allen of Los Alamos Séientific
laboratory made it plain that his agency had no intention of standing any
of the expenses of procuring B-57D samplefs, other than that which would
be completed when the 32 sampling fénks weré delivered, W"WAll funds for
this project will have to come from the Air Force," he went on record,
and appérently to remove himself from any controversy which might resul£
from the B-57D procurement efforts, indicated that any further correspon-
dence from his agency "should go out over Dr, Bradbury's signature°“33

There arose then the problem of who was to pay for hanging the tanks
onto the B-57D, Los Alamos Scientific Laboratory built the tanks at its
own expense, Dr. Plank penned his opinion on an inter-office communication
to Dr. 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-57D
airplane for the gsake of the cost of hanging our filter units on it, but
it seems justified %o ask USAF to pay for this because for the first time
the B~57D sampling airplane will represent an instrument unicuely adapted
to sampling purposes and not readily convertible to some other USAF mission.® 9

He then indicated that Los Alamos may be losing interest in high-altitude

sampling, by stating that "such a letter should carefully avold implying

250 SWEH=-2-0034L




S

: XII

, lack of interest on our part or that we no longer consider the collection

. yery high altitude samples to be important (if in fact we still think
3k

5 i5)e"

i From such a November attitude, Dr. Plank had apparently jelled his
spinion concerning the need for the laboratory to get behind the procurement
of the B-57D, On 12 December 1955, he urged Dr. Graves to take whatever
steps necessary to assist the Air Force Special Weapons Center, Dr, Plank

nad apparently been informally notified that Headquarters, United States

pir Force, rejected the two-year-old request for B-57D as sampling aircraft.
In a note to Dr. Graves, he expressed apprehension regarding their sampling
program and repeated the reasons for acquiring B-57D aircraf'b,3

To supply Ceneral canterbury with all possible aid in obtaining the
B-57D aircraft, Majior Harry H. Elmendorf provided a degailed discussion of

1AFSWC Sampling Capability™ which was a strong argument for the later

models.,3

ity

As wording used in a letter written by Dr. Bradbury to General

santerbury was almost verbat{m 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 weiéht of the Los Alamos Scientific
Laboratory behind the B-57D aircraft, with the exception of any promise

of financial aid,37 A month later, General Cantertury replied that the

1

procurement wheels had started turning for General Thomas S. Power, Commander,
Mir Research and Development Command, had urged him to renew efforts to get

B-57D aircraft, He also assured Dr, Bradbury that T.os Alamos Scientific

mn—
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' Laboratory would not be required to stand any of the cost of procurement
or modification, |
Headquarters, Task GroupA7,h, Provisional, assumed that the model
would be available for use during PILGRIM, "Completely modified B-57D
aircraft should be assigned to the organization for a minimum of four
months before departure date for the Pacific Proving Ground,® and officials
listed the reasons.for the four-month requirement, OJolonel John S. Samuel,
Commander, apparently did not know that the plane was not yét approved for
use as a sampler,

Additional arguments in favor of the B-57D came with theiﬂHEROKEE

NSRRI 78 28

Shot of Operation REDWING, During the shot, which was made at 5,000 feet

A

altitude, the B-57B aircraft chalked up a near failure in obtaining samples,
"The yiéld of thé wéapon is, therefore,.khowh with less accuracy than might
be desired," Dr Graves wfote to General Zanterbury, "As a matter of direct
observation," he continued, "very satisfactory samples probably could have
been collected in a layer of bomb cloud which persisted ét a 2,000 to

5,000 foot higher altitude than could be attained by the B-573B type

airplane,"* Lo

Using evéry opportunity to drive home the need for the B-57D, Colonel
Thomas R, Waddleton of Headquarters, Air Reséarch and Development Command,
wrote to the Deputy Chief of Staff, Development, Air Force headquarters,
"Their requirements still exist,Aand é§n~most economically and efficiently
be met by B-57D aircraft; . o the requirements for the assipnment of é-S?D

aircraft for AFSWC sampling is reaffirmed, Request priority action by

P ,
The B757D promised capabilities of as much as 8,000 feet additional
altitude over that attainable by the B-57B,
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ir’,_j headquarters in the allocation of these aircraft.m

First hint that the B-57D would be made available at a certain
ecified time appeared in an indorsement to the Commander, L950th Test Group
\;;;;léar) , dated 27 September 1956, TForecast was for arrival of the craft

L2
.ring early fall 1957, -
S A hint of plarming for insufficient numbers of B-57 was dropped on
- December 1956, Colonel A, W, Jarney, Deputy Zhief of Staff, Operations,
sr the Air Force Special Weapons Jenter, on that date appealed to Mr, James
| :, Reeves, Director Test Division, Atomic Energy Commission, for the planned
. .esting program, stating that it was the Center commander's concern that his
.nit would be unable to perform the sampling required by the Atomic Energy
3o ; ‘onmission. 3 Colonel Tarney made an up~to-date repeat of the review to
" wtain action on the B-57D requests late in 1956. "It is also to advise
rou that unless decisive action can be taken to provide a minimum of three
/3) RB-57D-2 aircraft to AFSWC by not later than 1 November 1957, the Atomic
Znergy 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 earlf' approval and delivery of the B-57D,

Without making aﬁy direct request for B-57D aircraft the Univers;rby of
2alifornia 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 Shemistry Division Leader; wrote to Dr.
melen Felt, Commander, 7.1, Los. Alamos Scientific Laborafory, through

Rear Admiral Byron H. Hanlon, Commander, Joint Task Force SEVEN, that
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only the B-57D could qualify as the required sampling <';1:'ch:raf1:.,b5

Meanwhile all agencies continued their efforts in the work of insuring
that B-57D aircraft were approved and furnished with suitable modificationg
and sampling equipment. Dr. Plank wrote Lieutenant Colonel Richard J,
Hynes, Director of Operations for the L950th Test Group (Nuclear) on 2L
Januarj 1957, and he sent another to Dr. Graves on 25 January 1957, and
Dr, Graves to K, F, Hertford, 5 March 1957.,)'16 Admiral Hanlon assured Dr,
Felt that he fully agreed to the collusion between all agencies to insure
getting the B-57D, "I've instructed my staff to assist in this procurement
in any way that the 6pefational requirements of HARDTACK will .support,!"
he wroteth |

Slightly more tﬁén four years after lending his first written support
to the B-57 procurement campaign; Dr, Graves repeated the requirements to
Brigadier General Canterbury. He further enlarged the requirements to
include ten B-L7B and four B-57B aircraft, He also sent notice of his
iﬁtentions to use his influence with the Division of Militéry‘Applications
to obtain that agency's assistance in cetting the planest,)_!8

Once fairly suré*that their Jjoint needs would be met on time by
delivery of the.B-SYD, that confidence was jarred solidly as shown by a
note of 26 February 1957, Jolonel larney exhibited extreme concern
resulting from the receipt of information that the B-57D would neot be
available prior to 1960, or nct in time for use during HARbTACK°h9 A

"piggyback" 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.
e U-2 aircraft wasusuggested as a possibility, but the note'expressed
doubt as to its utility or availability because of the secrecy which
surrounded the development of the ultra-high altitude, long-range aircraft,
e wave of disconragement which caused Colonel Carney to make his appeal
sor action apparently struck another high Air Force official, similtane=~
ously, for on the same date Colonel William A, Hunter wrote to the Commander,
L,950th Test Group, 1issigmment of additional B-57B/C or RB-57D aircraft was
extremely doubtful antil at least 1960,. . It is, therefore, recommended
that you plan to agein use the F-8LG, 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 aAmeésége to Air Research
and Development Sommand seeking information concerning capabilities,
svailability, and other data on_the y-2,°t |

Not until March 1957 did any hope arrive. Returning from a hurried
trip to Headquarters, Air Materiel Command, and to the Glenn L, Martin
pir Sompany's factory, Solonel Hunter, Major Malcolm 3. Bounds, ﬁafor
warles §. Oldfield and First Lieutenant Robert L, Kelley reported on
several concessions and agreements obtained. The quartet learned that Air
Materiel Command officials were willing to hasten procurement and modifi=
cations, It was learned at fhe Glenn L, Martin plant, that the need for
a two-place version had been eliminated because of perfection of the auto

pilot which eliminated the need for removing Strategic Air Sommand

equipment so that the trturn-around-time" of a B-57 borrowed from the
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Strategic Air Command Ywould 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 -
to a total of 16 B-57 airplanes, six of which were to be RB-57D°52 A
short and cryptic message of 19 August 1957, apparently signaled the end
of the four years of personal and paper persuasion., Information received
from Commanaer of Joint Task Force SEVEN indicated that modification of
B-57D 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,hthe L,080th Strategic Reconnaissance Wing (Light),
Strategic Air Command, ﬁas called upon to accomplish sampling, After
yvears of negotiations, the unit responsible for, and hizhly competent at
miclear cloud sampling, found itself, as military units often do, standing
on the sidelines watghihg a "line" ouffit accomplish the mission,
According to Captain Cale Herry in June 1961, the L4926th Test Squadron

" (Sampling) never received a B-57D aircraft,

256 SWEH-2-003

1o



MR o S b e

3

Le

3

T

9e

10,

11,

12,

W

CHAPTER XII

NOTES

Lir., Brig. Gen. William M, Canterbury, Omdr., AFSWC, to Brig,
Cen, Daniel E, Hooks, AFOAT-1, n. d. (1955), subj,: B-57D 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., Che,
Spec. Projs. Br., AFOAT-1, 12 Feb, 1951, subj.: Preliminary Report
on AFOAT-1 Participation in Operation RANCER; interview with Col,
Paul H, Fackler, AFOAT-1, conducted by Warren E, Greene, AFSWC
Historian, 2L July 1957, see Appo.

Tnterview with Dr, Harold F, Plank, J-11 Leader, LASL, conducted by
Greene, 28 Aug. 1957; memo, for General Santerbury, prep. by Col. Karl
H, Houghton, Human Factors, Rsch, Dir., AFSWC, 6 Jan, 1956, subj.:
Clond 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 rerorts prepared by the L926th Test Sq. (S8),
LASL, UCRL, L9SOth TG (W), and DCS/0, AFSWC,

Ltr., Maj. Gen. John S, Mills, Cmdr,, AFSWC, to Brig, Cen. J.
Stanley Holtner, Cmdr., AFFIC, 23 Dec. 1953, subi,: B-57 Aircraft
for Sampling, see App.

411 interested organizations favored the B-57 as the most promising
sampler aircraft, see reports  and studies in Hist. Div, files,
Sampling,

)
£l

Ltr., Mai. Cen. Mills, to CG, ARDG, 27 Feb, 1963, subj,: Request for
Assignment of Aircraft to Air Force Special ‘eapons Jenter for
Overseas Tests, and 1st Ind., Col. John W, Carpenter III, CofS,
ARDC, 29 Mar, 1953, see App,

TWX, JO 103, CTG 7.1, LASL, to CJTF Admin., Wash,, D. C., 6 June
1955, see Appo

T e -

ILtr,, Duane C, Sewell, UCRL, to Brig. Gen, Howell M, Estes, Jr.,
Cmdr., TG 7.h, 17 May 195L, subj,: Sampling with Guided Missiles,
see App.

Ltr., Brig. Gen. Estes to Sewell, 9 June 195k, subj,: Sampling with
Guided Missiles; 1tr., Col. E. M, Gavin, Dep, Omdr., for 0/S Tests,
AFSWC, 26 Feb, 1953, subj.: Staff Visit Rerort to Headquarters Joint
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Task Force SEVEN and Clenn L, Martin Company, see App,

Ibid,

"The B-57B as a Sampler Aircraft," R&D Quarterly Reviéw, 30 June
1955, 84-85, see App.

Memo, to Staff, prep, by Duncan Zurry, Jr,, LASL, 3 June 1953,
subj.: Meeting with Col. Kesling, Dep, Cmdr,, TG 7.lL; memo, to
TG-T, prep. by W. E, Ogle, LASL, 1L July 1953, subj,: High
Altitude Sampling Aircraft, see App.

TWX TUS580, 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-57D
aircraft to replace B-57A models are found in AFSWC Hist, Div, files,
Sampling,

Ltr., Col, 3, B, Stewart, Vice Tmdr., AFSWC, to Dr, A, S. Graves,

J-Div, Leader, LASL, 3 Mar, 1955, n.s., see App,

Ltr,, Brig, Gen. Canterbury to Brig. Gen, Hooks, n.d., n. subji,

Ltr., Brig, Gen, Estes to Brig. Gen. Clanterbury, 27 Oct, 195k, n,
subj., see Arp, )

Ltr., Dr. Graves to Maj, Gen. L. S, Stranathan, CG, FC/AFSWP, 2 Aug,
l95h, subj,: Requirements for Aircraft Sampling Zquipment,; see App,

Ltr., Dr. Plank to Dr, R, %, Spence, LASL, 30 Nov. 195, subi.:
Fossible Requirement of B-57D Airplanes for Srecial High Altitude
Sampling on Operations after REDWING, see App,

DFy Maj, Harry H. Elmendorf, Proj. Off,, Ops, Plans Br,, AFSWC,
to Ch,, Test Ops, Div,, 13 Dec, 195k, subi.: Trip Report to WADC

.and Hg,, ARDC, see App,

Lir,, Dr, Graves to'Brig° Gen, Zanterbury, 27 Jan, 1955, subi,:
B-57D Aircraft, see App. ‘

Ltr., Brie, Gen,‘Canterbury to Dr. Graves, 2 Teb, 1055, subi,:
B-57D Aircraft, see Arp.
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Ltr., Col. Herschel D, Mahon, D3S/0, AFSWC, to Smdr., ARDC, 17 Feb,
1955, subj.: Request for Sampling Aircraft, see App.

Ltr., Charles W, Earley, Ch., Acft. Allocations Div., AMC, to
Gmdr,, AFSWC, 29 Mar, 1955, subj,: Request for B-S7D 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.

1tr,, Dr. Plank to Omdr., AFSWC, Attn,: Col, Omchundro, 21 June 1955,
subj.: B-57D Aircraft, see App.

Prog. Plan L-55, "Equipping RB-57D Aircraft for Sampling," prep. by
Col. Charles B, Stewart, Dep, Omdr., AFSWC, 18 July 1955, see App.

Ltr,, Col, Mahon to LASL, Attn,.: Dr. Plank, 2 Nov, 1955, subi, s
Proposal for Air Sampling Version of RB-57D(C),

Ltr., Harry H. Allen, Dept. Head, IASL, %o 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, 1955, subj.: Very High
Altitude Sampler, see App.

Memo, for Maj. Gen, Canterbury, prep. by H, H., Elmendorf, Proj. Off,,
Ops. Plans Br., AFSWC, 13 Jan. 1956, subj.: AFSWC Sampling Capability,
see App.

Itr., Dr. Norris E. Bradbury, Dir., LASL, to Brigz. Gen. Canterbury,
23 Dec, 1955, n.S.; see App.

l4r,, Brig. Gen, Canterbury to Dr, Bradbury, 23 Feb, 1956, n.s., see App.
I&r.,'Col, John S. Samuel, “mdr., TG 7.4 (P), to Cmdr,., AFSWC, Attn,:
D3S/0, Col, Mahon, 20 Apr. 1956, subj.: Requirement for Sampler
Aircraft, see App. ‘

Itr., Dr, Graves to Brig. Gen., Canterbury, 2 July 1956, n.s., see App.
3rd Ind, (Btr., 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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2, 1st Ind, (ltr., RDTAB, ARDC, to Cmdr,, AFSWC, 20 Sep, 1956, subj,:
RB-57D Aircraft for AFSWC), Col, Hunter to Zmdr., L950th TG (N),
27 Sep., 1956, see App,

L3. Ltr,, Col, A. W, Carney, DCS/0, AFSWC, to James E, Reeves, Dir,
Test Div., ALOO, 1L Dec. 1956, subi,: Cloud Sampling Requirements,

Lho ILtr., Col. Carney to Omdr., ARDC,15 Nov, 1956, subj,: Review of
Action Taken to Obtain RB-57D Sampling Aircraft, see App.

L5, Ltr., Dr. Roger E. Batzel, Asst. Chem, Div, Leader, UCRL, ‘o RAdm,
Byron H., Hanlon, Cmdr,, JTF SEVEN, 18 Dec., 1956, subj.: Sampling
Requirements for Operation HARDTACK, see App,

L6, For further correspondence concerning future cloud sampling requirements

gsee AFSWC Hist, Div, files, Sampling, letters of Drs, Plank and Gravaso’

L7, ILtr., RAdm, B, H. Hanlon, Cmdr,, JTF=7, to Dr, Gaelen L. Felt, Cmdr,,
TG T.l, 28 Jan, 1957, n,.s,

L8, Ltr,, Dr. Graves to Brig. CGen, SCantertury, 30 Jan, 1957, n.5,, See
App,

49, DF, Col. Jarney to Carrier Div,., Bomb, Br., Dev. Dir., 26 Feb, 1957,
subj,: Sampling Equipment, see App,

50, Ltr., Col, Hunter, to Jmdr., L950th TG (N), 26 Feb, 1957, subj.:
Future Sampling Operations, see App,

51, TWX, SWOTR-2-8-M, Cmdr., AFSWC, to 3mdr,, ARDC, & Feb, 1957,
52. Trip Rpt., prep. by Col. Hunter, AFSWC, et al, ;21 Mar, 1957, subj,:

Possible Modification of Ten Aircraft to a Sampler Zonfiguration
Prior to 1 January 1958, see App.

53s TWX, SWG-8-5-E, LASL to William Ogle, Test Gp,, Mercury, Nev.,
19 Aug. 1957, see App. :

5L Interview with Capt. Cale Herry, Pilot, L926th Test Sq., (3), 1k
June 1961, conducted by MSgt. Leland B, Taylor, Hist, Div., AFSWC,
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CHAPTER XIII

THE LO26TH TEST SQUADRON (SAMPLING)

Early proposals for a permanent atomic cloud sampling unit came
2lmost as soon as sampling by manned aircraft proved feasible. Following
ine first penetrations of an atomic cloud, Colenel Joseph J. Cody, AFOAT-1,
Ieported to his organizaﬁion that manned sampling aircraft could be used
for future muclear tests and suggested that ". . . a test unit be formed
to do this type oonperation."l Colonel Fackier returning to his duties
with Air “eather Service, drew up & proposal for sucﬁ én oreanization 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 pefmanent outfit, Colonél Fackler
coordinated the plan with favorable response, however, funds and manpower
were limited and the Korean war abéorbed Air Force considerations.*A

The 1,926th Test Squadron (Sampling) was brousht into beihg largely
throurh the vision of Jolonel Fackler. On 1 August 1951, he transferred
to ¥irtland, and became an air controller for Operation PUSTER/JANCLE in
tetober 1951, During theAﬁerieé, he outlined a plan for a permanent
anit to Jeneral John 5. Mills, then comménding the Sﬁecial_Weapons Command.

~ Following Cperation HISTER/JANGLE, General Mills considered the
rroprosed test unit further but thought the plan too elaborate for the
Ajr Torce at that time. However, ne asked for a detailed orsanizational

plan incorperating the command's cloud sampling resvonsibilities. Colonel

*Uad Colonel Fackler's planned ormanization been established, it would
have performed the duties which were assismed to the newly established
L,950th Test Group (Wuclear), some five years later.
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BEST DAMN CREWS IN THE WORLD
4926" TEST SQUADRON (SAMPLING)
OPERATIONS

Lieutenants John Brandt and John Alder, Sampler
pilots, squadron operations office, March 1957
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fackler started with a basic jet fighter squadron organization, He
retained the operational personnel and the aircraft portions of the
standard sguadron, then added a rad-safe, later called the nuclear
applications section.

The Air Force Special Yeapons Center approved the plan for a sampling
squadron and, late in 1952, a number of meebings were held to work out a

*#2
formal proposal for the Air Research and Development Command, A special

staff, meeting at the Senter, completed a study by 12 December 1952,3
and on 15 December staff officials 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
requirements,h Colonel Daniel E, Hooks, Chief of Staff, forwarded the
proposal to the Air Researéh and Development Command on 21 January 1953,S
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
meclear blast and were extremely important. The Srecial “eapons Center
assumed that at least two at;mic test series would be fired each year;
either two continental tests, or a continental test and overseas test,

For Opération BUSTER/JANGLE and TUMBLER/SNAFFER, the sampling pilots had

been active for approximately four months, This indicated that pilots of

¥on 1 April 1952, about the time Solonel Fackler was working up his plan
for General Mills, the Special Weapons Jommand 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 monthg
of the year when two continental test series were fired; and probably More
than eight months when one of the two series was overseas,

There were two methods of obtaining sampler pilots, the report citeq,
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 ney
pilots for each overseas test series was necessary since pilots seldom
participated in more thanrone operation, For continental tests s the 1925ty
Test Croup (Atomic) conducted current sampling, Pilots served on temporary
basis, were frained, carried out the mission, then released to their parent
organization, Both methods were wasteful, because the pilot training
program had to be'repeated each time,

The Center pfoposed:

o o 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 to permit

the unit to fugption on a permanent operating basis,
The report indicated that placing the unit in the L925th would give it
flexibility, because pilots could be exchanged between sampling and other
units within the group, Another adfantage would be the added ability ‘o
suppord sm311; one shbt tests, Dr, Graves had indicated the Los Alamos
Scientific Laboratory would like to be able to scheédule 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 Senter reported that ", ., . pilots can participate in four or
five shots per operation at a rate approximately two a year for an indefinite
period.” Such a sampling unit required about nine F-8li~type aircraft
especially'modified, the Ceﬁter believed, with additional aircraft in
“fljing storage" to meet overseas sampling 1"equiremen’f,s‘,'6

tolonel Hooks requested that a sampling test squadron be authorized,
having a strength of o), officers and 121 airmen, Most of the personnel
spaces could be suppiied from authorizations for Operation IVY's Task Group
132.4. The F-8LG aircraft were already assipned to the 3enter,7

Although the proposal for a permanent sampling squadron was an Air
Force product, Colonel Karl H., Houghton, Colonel Fackler, and Dr. Plank put
their heads togethér to get support from the Atomic Inergy ‘Gomrﬁission,8
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 of sampling and the impor-
tance of samples in testing; he "o o . strongly recommended that a permanent
cloud sampling uﬁit be established,® Such a unit would make available at
311 times experienced éloud sampling personnel to be used on tests conduc-
ted on short notice, It would rgduce the hazard inherent in using
inexperienced pilots, save the cost of modifying new aircraft 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 eacﬁ year,
Pretest planning and practice and post-test development work would keep
the unit occupied on a continuous, full-time basis,

Air Force headquarters approved the sampling unit and, on 27 February
1953, the Air Research and DeVelopmént Sommand issued CGeneral Order Number
25, establishing the L,926th Test Squadron (Sampling) and assigning it to
the 1j925th Test Group‘(Atomic),lo The squadron was to be organized on 1
April 1953011' The order called for 2l officers and 121 airmen.,l2

on 1 April 1953, Major Hebert W, McQuown, Assistant Chief of the
Materiel Division, L1925th Test Group (Atomic), took on the added duty of
squddron commander, During April, May, and June 1953, while the Center
engaged in support of Operation'UPSHOT/KNOTHOEE, the growth of the L926th
was slow, Major McQuown worked to secure men for the squadron's staff
and in preparing a training program to be conducted folloﬁing the test,
The major pianned to prganize and man the squadron between June and
September 1953, while the sampler aircraft were undergoing wiring modifi-
cations, Then, from Ogtober 1953 to about January 1954, the new squadron
would undergo an intensive training program,13

By the middle of May 1953, there were nine officers with Major

McQuown commanding, Captain flaiborne F, Bickham was the Aircraft

Maintenance Officer, In the Operatiéns Branch, Pilot Training Program,

. were Captain Malcolm 3. Bounds, Captain Quentin C., Ellingson, Captain Saul

Faktorow, Captain Francis B, Meinke, First Lieutenant Lewis W, Bruce,

First Lieutenant Sam D, McCehee, and First Lieutenant John M. Rowan,
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of these nine charter members, five (Major McQuown, Captains Faktorow,

71lingson, Meinke, and Lieubenant Bruce) had experience flying through

: 1
radicactive clouds and had flown missions during Operation UPSHOT/KNOTHCLE b

As Operation UPSHOT/KNOTHOLE came to an end, the L926th took on a
permanent 1ook, Major McQuown returned to his duties with the L925th
Test Group (Atomic), Lieutenant Colonel James A, Watkins, chief of Flight
Operations PBranch of the 4925th, became the first permanent commander,
Lieutenant Colonel Watkins was a leading ace of the Pacific theater during
World War II, having destroyed 12 Japanese aircraft and flown 135 combat
missions, Méjor James T. Corn became operations officer, Major Finis
Mitchell was munitions of ficer of the nuclear applications section, Captain
Claiborne F, Bickham servéd as aireraft maintenance officer, So that in

the middle of June 1953, the squadron had 17 officers assigned,

The Test Aircraft Unit (TAU)

Begiming with Operation CASTIE, conducted in the Eniwetok Proving
Ground in 195k, and for all subsequent test operations, the L926th Test
Squadron provided organizational framework for the Tegt Aircraft Unit,

The unit came into being only in preparation for and during a test series
to provide command operational control over all elements in the operations
area, The organizational sfructure reflected the unique mission of the
;926th Teét Squadron., In addition to executing the nprmal functional
sections of the mission squadron, which at the time of Operation CASTIE
had two different fypes of mission aircraft, the L,926th maintained a

miclear 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 aireraft 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 Purnish limited support to the austefely manned elementg
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 of Colonel 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-84G and six
B-57B aircraft, These aircraft met the sampling requirements of nuclear
clouds which‘consisted of five samples per detonation raﬁging in altitudes
up to 55,000 feet, They procured samples through use of exposed filter
papers during flighféthrough the nuclear clouds or in gas bottles filled
under similar conditions, Its members removed bottles or filter papers
through specific techniqﬁes and stored and shipped these samples to the
Atomic Energy Commission in the States, It also functioned as an adminis-
trative group headquarters for the Test Aircraft Unit,

The Indirect Bomb Damapge Assessment Elemenfs a detachment of the 301lst

Bombardment Wing, Strategic Air Jommand, Parksdale Air Force Base, Louisiana,
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evaluated current operational procedures, techniques, and equipment used
sn accomplishing the data phase of indirect bomb damage assessment of
mclear weapons, To accomplish this mission, 3 B-l47 aircraft, 3 combat
crews, and 36 support personnel participated in RZDWING, Each aircraft
nad cameras to photograph bomb burst and fireball, with instruments to
determine yield, and with equipment to determine precise aircraft speed
and range.
The Wright Air Development center Weapons Effect Zlement used seven
aircraft in pursuing its mission: a B-L7E, an RB-52B, a B-66B; a B-57B,
an F-1014, and two F-8LF, One of the two F-8LF aircraft was a capabilities
airéraft; the other was a side loads effect aircraft. | .
The Early Penetration Element utilized pilots and B-57B aircraft from
the 3L5th ﬁombardment‘Group and the LOSth Bombardment Group, Langley Air
Force Base, Virginia, and from the L6lst Bombardment Group, Blytheville
Air Force Base, Arkansas. These groups Eelonged to the Tactical.Air %
command, Their mission was the securing of information by early penetration
of muclear clouds at high a'..Lz;titudes°

The Navy Effects Element used an A3C and a P2V aircraft furnished by

o

the Naval Air Srecial Weapons Facility, Kirtland Air Force Base, and
basically concerned itself with the determination of response of aircraft
structures to thermonuclear explosions.

The Tonospheric Element, a -debtachment from the Air Force lambridge

Research Center, consisted of 21 personnel and a specially instrumented i

J10-97 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, aﬁd magmitude of ionospheric changes resulting frop
miclear de‘boﬁationso

The Drop and Canister Element, provided by the L92B8th Tast Squadron
of the 925th 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-52 maintained for use as a back-up
aircraft, The B-36, after dropping the canisters during the CHEROKER 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 by the Office of the Assistant for Atomic
Energy, utilizing aircraft of the Sampling and Decontamination Element,

In general, the activities of the 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, person-
alities, and problems revealed a story which was all too éften missing

from Air Force organizations, The story of the Lj926th was one of cohesion,

_ cooperation, enthusié%m, and leadership, of pride of accomplishment,

of 2ll members working together with a common rzqalo Proving that the age-
old principles of leadership still work wers the records which contained
'no AWOLS;" "No Courts Martial," "No Article 15s," or other incidents
assoclated with the records of all too many Air Force units, Such cone-
tinuiiy 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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1imit of radiation, or expended his quota of temporary duty, he

16
sransferred,

ais

The difficulties of maintaining a sufficient force of sampling pilots,
radiac technicians, aircraft maintenance specialists, and others associated
sith sampling were well exemplified during Operation HARDTACK. Staffed with
3 force planned to be adequate for 2l; shots, to take place within a 90-day
period, the 1,926th Test Squadron (Sampling) found itself saddled with 3L
shots extending over a much longer period,

nAs a result, all sampling element personnel stand to accrue additionai
radiation dosage, The sources of this dosage will be the extra sampling
nissions flown (for' the aircrews) and the extra handling of radiocactive
sireraft and sample collection equipment (for ground crews)., There may also
be a certain amount of radiation from fallout., This can easily amount to 1r
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 ?ermissable
Fxposure) and will almost certainly exceed it during the remainder of the
operation unless specific mé;sures are taken, In all of the cases where
the MPE has been exceeded, the cause can be attributed to one of several
unforseen factors. These factors are: many events only one‘day apart,

a moderate increase ip 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

17

t0 handle the sampling equipment,®

271 SWEH-2~-0034

S
p——'. 3



’ -
XIIT

The report then provided a detailed discussion of the problems,
what action had been taken to prevent overdo;age, a list of Tecommendatjgng
for action to be taken by higher echelons,  From the large number of
documents, staff studies, and plans concerned with future tests, all of
which referred to the need for an economy accruing from a permanent
sampling unit, it was evident that attempts to disband the 1L926th croppeqd
up fairly regularly., Almost immediately after the unit was fully manned,
such a document appeared but was never‘used,l8

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 uwmit, Under
this mode of operation, all periodic inspections and controlled ma jor
maintenance was done at Kirtland, To accomplish those maintenance
requirements, one officer and lj0 airmen were usually retained there, with,
during Operation FLUMBBOB as an example, 26 officers and 130 airmen on duty
with the forward element, During PLUMBEOB, the squadron flew a total of
1821 sorties;'maintained an "in-commission rate" of 88 per cent and an
"aircraft out of comﬁiséion for parts" rate of less than one per cent,
While operating under the two-base'concept, the squadron won the Air Force
Special Yeapons Center quarterly flying safety aﬁard and was runner up for
the second quarter award°19

In addition to their primary duties, sguadron personnel had the
additional job of training National Guard pilots and airmen for sampling

operations, Indoctrination and training were also piven Royal Janadian

Air Force crews, Strategic Air Command crews, and other Air Force pilots
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insampliné techniques. Squédron members gave training in personnel
Jpsimetry and precautionary measures to individuals of the L1935th Air
zase 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., MAir
samples were successfully collected on Experimental Plan No, 16," Mr, Paul
3, (uthals of the Los Alamos Scientific Laboratory wrote, "of KIWI-A at the
vevada Test Site recéntly° This was largely a result of the close cordial
working relationship which prevailed between the Project Officer and the
scientific people.assoéiated with the program, Another important factor
wich led to the very satisfactory accomplishﬁent of the mission was the
tean do! attitude of all the members of the L926th Test Squadron,*

The test squadron supported the United States Weather Bureau's efforts,
in 1960, to determine the mechanism 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 workmanlike
performance of their missions, the sampling program could not have been
accomplished," officials of the Weather Bureau commented at the conclusion
of the m.ission,2

Early in its history, the squadren was authorized direct communication
with officials of the Los Alamos Scientific Laboratory.22 Throughout this
relationship, members of both groups developed feelings of mutual respect

and cooperation, A recent squadron history reported:23
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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 }j926th
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 neubtron 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 (sic)
is taking place within the reactor continuously and neutron
radiation is continually produced, and the aircraft and crews
are required to fly in neutron field, New measuring equip-
ment and procedures are being devised to reduce the hazard
encountered during the last test, In conjunction with this,
appointments were made for those personnel participating in
KIWI A THREE to go through the Human Body Counter at ILos
Alamos prior to and after the projected tests, All aircraft
were given a complete radioactivity check on 19 September
(1960) and all readings were below the minimum radioactive
levels,

Deployment to accomplish its sampling missions fof 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, oné of
which was to be a spare, modified for one 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,
personnel adjusted and rechecked all the equipment and the single side

band equipment, Modification of the antenna loading configuration of

-
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§ e single side band-set was necessary. All were in perfect operating
er for the trip,2l

Bvery item possible was pféplanned:and supply prepackaged in
sluminum flyaway kits, made lists of the location of all items, and
;mrkéd all the kits, Each of the two C-12l) aircraft was loaded with the
rits according to the accessibility requirements enrocute, Easy access to
tools and equipment from the kits facilitated enroute maintenance,

On 17 October 1960, the two C-12l; Globemaster aircraft left Kirtland
with some 17,000 pounds of cargo, 33 enlisted and 3 officer personnel.
The following day, five B-57B aircraft departed,'one of which as spare
vent only as far as Travis Air Force Base, California, The four
deploying B-57B and the two C-12l; aircraft érrived 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 L5 minutcs.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 5 hours and 30 mimutes, It was flown without

b

having to jettison the wing tip fuel tanks, as was originally planned for,

with considerable saving for Air Force,

All the overwater legs of the deployment flew in‘coordinétion with
the~Strategic Air Command U-2 aircraft deploying under CROW FLIGHT VI,
thus affording the B-57 aircréft the search and rescue coverage given the
'Strategié'Air Command, Two C-5l 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 thig
magnitude and participated in by the variety of aircraft and missiong
thereof, was the Travis tﬁ Hickam leg of the déploymento The four B-g57
aircraft and one SC-5l aircraft wers prepositioned at Travis Air Force
Base, on 18 October 1960 The problem was to coordinate the passage of tp,
U-2 aircraft over an orblt point of the SC-5L on the Los Angeles to
Honolulu track and allow time for the rescue aircraft to move from the
Travis to Hoﬁoiulu track by the time the B-57 aircraft passed, This was
accomplished as the SC-5) departed Travis approximately one-half hour befora
the first U-2 left ifs home station at Laughlin Air Force Base, Texas, Tha
four B-57 aircraft departed Travis in formation one~half hour before the
first U-2 passed over the Eong Beach very high frequency omidirectional
range, The SC-5L was in orbit on the Los Anpeles 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 Su~5h moved up
to the v101n1ty of the Travis to Honolulu track for passage of the B-57
aireraft, The coordination was perfect, and valuable navigational
assistance was obtaiﬁ;d from the rescue aircraft, All the deploying
aircraft then passed over the Ocean Station Vessel November and a second
C=5l midway between the vessel .and Honolulu, Radioc contact between all

the aircraft and the vessel was good, and the B-57 flight was made without

~inéident, 2’

From the time of its orpganization until the Li926th Test Squadron
(Sampling) transferred from its membership with the Air Force Special

Weapons Center, it enmaged in sampling 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

1959-60 June
1960 Jan-Mar
1960 Jan-Mar
1960 Apr—June
1960 June-July

1960 Apr-June

Operation
UPSHOT /KNOTHOLE

TIGER CAT
CASTLE
TEAPOT
REDWING
PLUMBBOB
CREWCUT

HARDTACK

HONEST JOHN
PROJECT ROVER

60 ESCO
(Special Fuze Project)

PROJECT JAGIAR
SUNDAY PUNCH I
GOLF BALL

SUNDAY PUNCH

KIWI A PRIME

MOSIC MAN T

Location

Nevada Test Site

Eniwetok
Nevada Test Site
Eniwetok
NevadaATest Site
Central America

Phase I, Eniwetok
Phase II, Nevada

Nevada Test Site

Kirtland AFB

Point Mugu, Calif,
Kirtland AFB
Australia

Kirtland AFB

A Nevada Test Site

South America

In July 1956, during the short period when Colonel Fred H. Newman

was commander of the 1j925th Test Group (Atomic), he recommended the

1,926th for the Air Force Outstanding Unit Award._ He outlined the squadron's
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nigtory and pointed out that the organization had worked under extremely
n

,dverse conditions which involved mass squadron movements, long periods

of temporary duty, and nazardous working and flying conditions. Between

1 April 1953, when it was organized, and 1 June 1955, the sguadron flew

5238 hours with only two accidents, both nonpilot errors. It had no

mound safety accidents on or off duty, and no sbsences without leave

o courtmartial, These facts, the Jolonel indicated, reflected the high

29

qorale and discipline existing within the L926th Test Squadron (3ampling)e

Te Secretary of the Air Force, Donald A. Quarles, directed that the

award be made, and on 23 Qctober 1956, the Department of the Air Force

jssued the required general order, While operating under adverse working

conditions and flying hazardous missions, the squadron collected upper air

saseous and particulate samples from nuclear and thermonuclear detonations

the order stated, and had ". . . compiled an enviable record, meeting and

on 16 November 1956, Tieutenant General
Thomas S. Power, Ccommander of Air Research and Development Command,

presented the citation by attaching the streamer, desiegnated the Air Force

| cubstanding Unit Award, to the squadron's COlOTS, following a parade in

the squadron's honor.
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Recent Special Assignments

In addition to performing such specialized missions as had become

routine with nuclear detonations, it became a primary and continuing

mission of the sampling aircraft and crews to conduct daily surveillance

along the periphery of the Asiatic mainland; a weekly schedule of Zaseous
and partlculate samples from four separate 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 ADCIear

32
samples or debris connected with foreign muclear detonations, Plans for

the world-wide sampling program were drawn up jointly by representatives

PRgE—

TR

A
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from the Air Force Technical Applications Center, Strategic Air Sommand,

Air Research and Developmént Command, Alaskan Air Command, the Pacific
Area Command, Air Materiel Sommand, Military Air Transport Service, and
the Air Weather Service, Authority for the 4d Hoo 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

33

expanded requirements from Air Force Technical Applications Center,

R

. Resources avaiiable for implementing the expanded proeram consisted
of eight RB~57B and two B-57C aircraft from the Air Force Special Weapons
Center;u si# RB=57A aircraft assigned to Facific Area Command, Air Forces
four B-57 aircraft of the Alaskan Air Sommand; and elghteen NB»SQ$§i;craft
assigned to the Air Weather Service., Altogether 17) officers, 760 airmen

and 9 civilian specialists were available for accomplishment of the program?
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The daily sur;eillance mission required coverage from 15 degrees
sorth latitude (Philippines) to 55 degrees north latitude (tip of the
ueutians) at the 700-millibar and either the L0O or 500-millibar levels,
samplers directed two round-robin missions each day from Yokota, Japan,
one northeast and one southwest, outbound at one altitude and inbound on
the alternate altitude., The purpose of the flights was to collect daily

particulate samples emanating from the Asiatic mainland in order to detect

possible nuclear events not otherwise picked up by the early warning system,

The L926th Test Squadron also collected gaseous and particulate samples

from each of the fouf separate latitudinal areas: north of Eielson Air
Force Base, Alaska; south of Yokota, Japan; north of Laughlin Air Force
Base, Texas; south of Andersen Air Force Base, Guam; and from East Sale,
Australia, Samples were collected each 15 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 liéu of the
routine two missions per month for the other ten monﬁhs).

Assumptions which guia;d the enlareed sampling program included,

(a) A total of 35 foreign nuclear tests would be conducted annually,

(b) Tests would be conducted at a rate of not ﬁore than two events
in one seven-day period,

(¢) Tests wovuld be conducted in series of not less than five events -
each series,

(@) The maximum sortie requirement for each foreim 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.,3

Strategic Air Jommand, although explaining that insufficient time
for final determination had been given, tentatively agreed to support
and maintain two ﬁ~2 aircraft at each operating location on a temporary
duty basis as tactical aircraft required returning to zone of interior
bases for EpSpection and repair as necessary (IRAN) programs, Ground
handling support equipment was permanently assigned to operating locationg
and a limit of temporary duty for pefsonnel was 90 days out of each 15
months, The Strategic Air Command agreed to procure four additional P2
platforms needed for mission work, and four additional "Clarks." The
engine overhaul program was enlarged to provide two buildup engines at
each location and the proposed manning documents were approved and filled;
replacemenﬁ personnel 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 Straéégic Air Sommand could fulfill the requested
obligations, it required the following: Increased assismment of U-2
“aircraft to L0BOth Strategic Reconnaissance Wing to total of 283 increased
mahniné by 2L0 personnel slots, with input of‘critjcal 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 furnished for the increased Technical Applications Center
mission.37 Technical Applications Center officials detailed a new "Single
Manager® concept, Under this plan:3

(a) Air Weather Service mission directives were to be amended to
include functional resronsibility for weather reconnaissance, air sémpling,
and daily surveillance,

(b) Air Weather Service would be responsive to weather reconnaissance
requirements of appropriate Air Force and defense apencies,

(c) 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 governméntal agencies as might be
involved in approved government sampling programs,

(d) When possible Air Weather Service would be résponsive 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) 11 aircraft, manpower and specialized equipment associated
with the world-wide air sampling and weather reconnaiésance functions
would be assigned to and controlled by Air Weather Service, with the
following exceptions: U-2 aircraft, manpower, ;nd 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 Jommand ownership ang
control of the U~2 aircraft but also broviding 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 Atecmic Energy Commission, the Los
Alamos Scientific Laboratory, and other appropriate agencies, By Air Force
directives, that capability had to be retained nbtwithstanding a moratorium
on testing, or the international ban on muclear testing projected concur-
rently, ‘

Plans estimated that 1,000 flying hours.could be made available to the
increased Technical Applications Jenter mission without hindering other
operations, Alask;ﬁ Air Sommand claimed that requirements consumed only
3G per cent of the capébility of the B-57 aircraft requested so it was
tentatively agreed that command would retain.control of those aircraftoho

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:
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X11T
Annual Pol-Maint Direct
pireraft  Flying Hours Cost/Hour Operating Cost
20 B'S? 8,37’4 %3)—150 38 $2 9892 9212
- (7,320)
g 130 6,325 281,42 1,779.982
(6,131)
12 WB-50 10,L%kL 385,37 L,0ll. 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-ST and C-130 totals as shown. ‘This concept was in
accordance with the Air Force Technical Applicatioﬁs Ceﬁter desires.
(b) Modifications of'aircraft:

Aircraft Type - of Modification Cost

B-57 Tnstallation of doppler $261,600
navigation equipment in : .
6 aircraft (3-Alaska,3-
Guam) @$3L,600 each plus
2 bench mockups @$27,000
each

¢-130 Prototype sampling 1;00,000
modification of one aircraft
@ $100,000 plus follow on
modifications of four aircraft

@ 000 each :
875 e Total _  $661,600

(¢c) Manpower required to support this proposal, showing net change

in present mamning for the Air Weather Service:
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Cfficers Airmen Civilians
Required 189 4 733 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
i the geégraphical site for each detonation, Thus, a built-in capability
3 to react on minimum notice was critical to successful reconnaissance of
foreign nﬁclear activity., No other aircraft in the current Air Force
inventory was more ideally suited to this particular mission than the
€-130, Moreover, as a.basic part of the production sampling operation,
the ©-130 was dually used as a 15, OOOmfoot.sampler plus back-up for

25,000 feet and for limited DUCKHJTT/RESCUE purposes,

Specific flying hours for full mobnllty—rescue capability were not
included in flying hour computations; however, it contemplated that hours
programmed for.prodﬁction sampling were available to suprort mobility
requirements if production saarling was temporarily suspended due to
foreign event coverage, Time phasing for implementation was to be as
follows:

(2) Tatitudes 30° - 35° W,

(1) Start B-57 operations from Yokota AB, Japan in July 1961,

PR 2 R e N P

(2) Start U-2 operations from Laushlin AFR, Texas, in July
1961 simultaneously with B-57 flights from Japan,

(3) Phase in S-130 operations at Yokota AR as soon as
aircraft complete modification, estimated to be
September 1961 allowing six months lead time,

e (B Sttt S Al iaati

oty A5
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(b)

(c)

(d)

(e)

XITT

Latitudes 10° - 15° N,

(1) Start B-57 and U-2 operations from Andersen AFB, Guam
in July 1961,

(2) Phase in £-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 facllltles
can be made available,

(2) Phase in C-130 operations at Eielson AFB as soon as
aircraft completes modification, estimated to be
October 1961,

Latitudes L0® - L5° s,

(1) Start complete operations from Australia in FY 2/62,
assuming diplomatic arrangements have been completed
by FY 1/62,

Mobility force,

(1) B-57 and WB-50 aircraft will be ready at McClellan
AFB, California in July 1961,

(2) ©-130 will be phased in as soon as aircraft completes
modification, estimated to be October 1961, , . .

" ‘ 2
The conclusions reached by “the AD Hoc Committee in February 1961 were:h

(a)
(b) 3
(c)
()

(e)

Immediately - Continue WB-50 surveillance operations from
Japan and maintain WB-50 mobility force at MeClellan AFB.

July 1961 - Start B-57 operations from Japan and Guam-
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,

October 1961 - Phase in C-130 operations in Alaska and
establish C-130 capability at Mcflellan AFB,

November 1961 - Start B-57 and C-130 operatlons from
Australia,
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(f) Convert to TBmL?/WC=13O operations as soon as aircraft

can be made available, al

Thus was set in motion the sequence of events which led up to the i T}
operations known as MUSIC MAN and CROW FLIGHT as well as the air sampling Lo
operations which made it possible to detect foreign nuclear blasts; to : T
determine the yield of those blasts, the efficiency of the device‘testeds d
and even the mechanical and physical means used o cause the detona‘biomll3 T
a

KIWI

During the summer and early autumns 1960, tests of two muclear
powered reactors under Project ROVER, KIWI A-PRIME and KIWT ITT were
conducted by the Atomic Energy Commission-Los Alamos Scientific Laboratory,
Despite‘ﬁncﬁ and repeated delays, when the reactors finally operated, the -
B-57 crews of the [j926th accomplished sampling missions with no operational ; (
diffimll‘bies,M‘l | ' .

For the sampling of KIWI A-PRIME, a trail formation, race~track
pattern sampling technique was used., Following the firing of tae 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 minotes,
During this time, the expelled hydfogen 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
sor 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 relayed the
radiation level and dosage readings from cockpit instruments to the
airborne control aircraft, These were noted and monitored by the scientific
gcontroller riding in the rear cockpit of the control aircraft. Upon
dissipation of the identifying cloud, the samplers continued to track the
exhaust debris by cockpit instrumentation until they could collect no
further samples, After approximately five minutes at high power, the fuel

nodules 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 fhe reactor, There was no
contact of thesé pieces with the sampler aircraft,

It was decided on a follow-up meeting with the KIWI test difector
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 cockpit 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 feactor.h

During KIWI III, sampling procedures were similar, except that pilots

flew at not less than 750 feet above the reactor and 750 feet to one side

289 SWEH-2-003L




S

XIIT

to avoid any possible contact with the solid debris., The Special Heapong
Center approved a spare B-57 for use as a neutron field sampler, at no
charge to the Atomic Energy Commission,

Neutron radiation d@sages were unrecorded because of the instantaneqyg
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 limitations
for the exposed aircrews, "All criteria and standards established by Los
Alamos Scientific Raboratory were met or exceeded," the notation in the

project officer's management report commented,

SUNDAY PUNCH

The 1,926th Test Squadron (Sampling) conducted sampling surveillance
in suprort of the Technical Applications Jenter enlarged mission under the
code name of SUNDAY PUNCH, a part of the larger Froject CREWCUT., The
operation had six missions, each conducted with three B-57 samplers, PRoth
the L926th and the LOB0th Strategic Recomnaissance Wing supplied aircraft
and crews, OConducted in close cooperation with the Technical Arplications
' Senter 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
Ll0,000 feet and at three levels above L0,000 feet; the LOBOth Strategic
Reconnaissénce conducted sampling at the higher levels because it had +he

B-S7D aircraft, Samples were made at approximately 35 desrees north
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1atitude and 105 degrees west latitude. The test squadron provided one
spare aifcraft.

The two sampling units conducted follow-up of SUNDAY PUNCH during
carly summer, 1960 (10 May through 15 June), Samples collected duriﬁg
those two phases consisted of gaseous samples compressed to 6,000-pounds -
Iﬁr-square-inch pressure, with a minimum acceptable pressure of S,OOO-
pounds-per-square—inch pressure.ha SUNDAY PUNCH IIT and IV followed in the

rall of 1960 and spring of 1961.h9

MUSIC MAN

The MUSIC MAN series of sampling operatiohs were the world-wide phases
of detecting sampling activities, the Strategic Air Jommand counterparts
of which were dubbed CROW FLIGHT.SO The mission of the L926th Test Squadron
(Sampling) was essentially the same for all series:

(1) Organized Flight C, L926th Test Squadron (Sampling). This flight
consisted of aircraft and personnel required to perform the mission, Flight
C disestablished on completion of this mission.

(2) Furnished four NBZ57B 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) Respbnsible for organizational maintenance of deployed aircraft,

and such further maintenancé as was within their capability,
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(5) Responsible for administration of deployed personnel, Rach memhar
participating in the sampling series was cautioned if questioned as to hig
destination or where he had been "I am assigned to one of the USAF unitg
carrying out a special world-wide operation to check on weather and the
composition of the atmosphere to determine fthe reservoir of radio active
debris and the rate of fallout,"

Deployment was to Zast Sale Air Pase, Austfaliao

MUSIC MAN TIT was a repetition of previous weather-radicactive debris

sampling missions and was also enacted at East Sale Air Base, Australia,

GOLF RALL

The Air Force placed a high priority requirement on the L950th 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 conducted
in the Sahara, The 1;926th deployed four JB-57B samplers to Wheelus Air

Rase, Libya, and collected both particulate and gas (compressed) samples,

Squadron Transferred to Military Air Transport Service

Early in 1961, steps were instituted which within a vear transferred
the test squadron frdmithe Air Force 3recial 'earons Zenter to the Military
.Air Transport Service., Because of the demand for the service of the squadron
by the Air Weather Service, by the Defénse AtomjchSupport Agency, and the
Atomic Energy Commission, and by Air Force Technical Arplications Jenter

52

plans were formulated to transfer the squadron as early as January 1961,

Negotiations for the transfer continued throurhout the early months of 1961
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,nd officials of both parties set a target date of 1 August 1961 for the
transfer, The transfer and redesignation of the Li926th Test Squadron
(5ampling) was affected on 16 August 1961.53 The new designation for the
it was 1211th Test Squadron (Sampling), (MATS).

The final history of the L926th Test Squadron told of this transition?h

The mission of the 1211th Test Squadron (Sampling) remained two-fold
md unchanged: (1) %o provide a flight test organization which was manned,
trained, and equipped to collect samples of the atmosphere in areas of
radioactivity resulting from ground or air detonation of nuclear devices;
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 troposphere in the vicinity 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 programs,
Mir Force officials concluded that mission nature was more related to the
duties and responsibilities of the Air Weather Service than those of Air
Force Systems Command. Staff members from headquarters, 9th Weather
Reconnaissance froup, MCCleilan_Air Force Base, and Air Weather Service,
Scott Air Force Base, Illinois, made préliminary inspections of the squadron
beginﬁing on 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, Briradier 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 morning, 16 August,
a briefing was given in the sqﬁadron briefing room from 0800 to 0900 hours
for Ceneral Peterson, his staff, and Colonel Hall, Squadron
Commander;, Major Arthur 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, OSaptain Douglas G, Ludlam, Jr., executive officérvand chief
navigator, gave a synopsis of each major operationél accomplishment, An
inspection of squadron facilities, equipmeﬁt, including B-57 aircraft, was
made following the briefing, Parade and inspectioﬁ 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 pafticipating
personnel, With change-of~command; the 1211th Test Squadron (Sampling)
became a tenant at Kirtland, |

In general summary, the report concludedg‘"Squadfon coﬁditioﬁ was
considered excellent, Morale and esprit de corps were exceedingly healthy
and vigorous as the 1211th Test Squadron (Sampling) continued to function
with the same‘tf;ditional pride which herald accomplishmenfs 5f jobs well

done "
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Major Ceneral Charles M, McCorkle, Commander of
AFSWC; PBrieadier General Normal L. Feterson,
Commander, Air YWeather Service; Lieutenant Colonel
Joseph K. Byrne, Commander, L9S0th Test Group
(Nuclear); Captain Billie B. McLeod, Aide-de-Camp,
at Change of Command ceremonies for the L926th
Test Sguadron

IS

¥ "
bl .
E- AT -

e of Command cersmonies for the 1L926th
Test Squadron (Sampling).
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10.
11,

12,

13.

b,

CHAPTER XTIT

NOTES

&

Memo. 4o Sol. W. B. Reed, AFOAT-1, prep. by Lt. Col. J. J. Cody, Jr,,
AFOAT-1, 12 Feb. 1951, subj.: Preliminary Narrative Report on AFOAT-1
Participation in Operation RANGER, see App.

Tnterview with Col. Paul H. Fackler, AFOAT-1, conducted by Warren E,
Greene ,AFSWC Hist., 2L Tuly, 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, DC3/0, for period ending 12 Dec. 1952,

Ltr., Lt. Col. J. F, Starkey, Ch., Spec. Proj. Br., DCS/0, to Test and
Eval, Div., DCS/0, 30 Dec. 1952, subj.: 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 Radioactive Jloud Sampling in Support of
AEC, see App.

Study, "A Concept of Operation for Radioactive Sloud Sampling in
Support of AEC," prep. by SWOTP, AFSWC, 31 Dec. 1952, see App.

Itr., Col. Hooks to CG, ARDC, 21 Jan. 1953, see App.

Interview with Col. Fackler, 2l Jul. 1957; interview with Dr, Harold F,
Plank, J-11 Div, Leader, LASL, 25 Aug. 1957, see App., passim,

Ltr., Gordon Dean, Ch. AEC, to Hon. Robert LeBaron, Sh,, Mil. Liaison
Comm, to the AEC, 9 Feb, 1953, subj.: Permanent Cloud Sampling Unit,
see App.

ARDC GO No. 25, 27 Feb, 1953,

ARDC GO No, 28, 18 Mar, 1953, see App.

1st. Ind., (1tr., Col, Hooks to GG, ARDC, 21 Jan, 1953), Col. Ernest R.

Manierre, Asst. Dep. for Ops., ARDC, to GG, AFSWC, 15 Apr. 1953, see App.

Ltr., Mai, Herbert W. McQuown, Cmdr., L926th Test Sq.(8), to Cmdr.,
L925th T (4), 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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15.
16.

17,

18.

19,

21.

22.

23,

2k,
25,
26,
27,
28,

29,

30. -

Ibid.

7 July 195L, subj.: Request for Direct Liaison Between LASL and the

XITI

Officers' Roster, AFSWC, 15 July 1953.

Comment No. 2 (DF, Ch., Jt, Fld. Ops. Br., HEADAFSWC, to Omdr,, AFSWG,
29 Nov, 1955, subj.: (C) Close-in Gas Sampling), Capt. Louis B,
Christenson, Adj., to Cmdr., AFSWC, 12 Dec, 1955, see App.; MSgh. Max
Gerster, The Special Weapons Center and Atomic Testing, AFSWC Hist,
Div.,‘JanT_I9§7;‘“f§na1 Report of the Commander, Air Task Group Toliy
Operation CASTLE,"n.d., 1-3, in Hist. Div. files,

Rpt., "Final Report for June 1958, (Operation HARDTAZK)," 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, ,926th Test Sq. (S), 1957-1960,
Egssim. AFSWC Hist, Div, files,

Ibid.

Ltr., Dr. Harold F. Plank, J-11, 1ASL, to Alvin C. Graves, J-DO, LASL,
1,926th Test Squadron (Sampling), Kirtland AFB, - see App.

Unit History, L926th Test Squadron (Sampling), Aug-Dec, 1950, Hisf.
Div, files, lo26th Test Sq. (S). ‘

Ibid,

Ibid.

Ibid,

Ibid.

Tnterview with Capt. Gordon E. Stalcup, Hist., L926th Test Sq. (S),
conducted by MSgt. Taylor, 18 Oct, 1961, Hist. Div, files, L926th

. TES‘b Sq. (S)C

Itr,., Col. F, H. Newman, Cmdr., L925th Test Gp. (A), to Imdr., 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 ;,926th 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 gaseous and particulate samples after
detonation of nuclear and thermonuclear devices, the L926th Test
Squadron (Sampling) compiled an enviable record, meeting and exceeding
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32,

33,
3k,

35,
36.
37,
38,
39.
Lo,
L1,
b2,
L3,

bk,

LS5,
L6,

panni

every requirement, Working under extremely adverse conditions 9
involving mass squadron movements, long periods of temporary duty,ang
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 organizatiop
reflects great credit upon themselves and the United States Air Force, n

Personnel of the Li926th were authorized to display the appropriate
ribbon on their uniforms, See, History of the Air Force Special
Weapons Center, 1 July - 31 December, 1956, pp. B-11.

Rpt,, "USAF AD HOC Committee Determinations Soncerning 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, I,

Ibid,

Ibid,, Sec, III, atch, 1 (TWX, DOCORS 0506, SAC to AWS, 25 Jan, 1961),
Ibid,, Sec, IV. | )

Ibid,

Ibid., Sec, V,

Ibid,, Sec, IV, Proposal No. 1

Ibid.; Jonclusions and Recommendations,

Interview with Faul ¥, Guthals, J-11, LASL, conducted by MSgt, Taylor,
AFSWC Hist, Div., 12 Sep, 1961,

Final Rpt,, "Project KIWI-A, 1959," prep, by L950th TG (N), nod.; 5=7,
12; Final Rpt., "Project KIWL A PRIME: KIWI A THREE, 1960," prep. by
L950th TG (N), n.d., 7-9, 1L-15, AFSWC Hist, Div, files,

Interview with Mr, Guthals, 12 Sep, 1961,

Mgt. Rpt.,, 921-D~0000-021L1, MR~3, "KIWI A PRIME," 12 July 1960,
see App,
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50,
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53.
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Opn. Order 4-59, pub. by L950th TG (N), 2L Sep, 1959, see App,
Opn, Order 460, pub, by L950th TG (N), 6 May 1960, see App,

Opn, Plan 7-60, "SUNDAY PUNCH III," prep, by L9SOth TG (W), 12 Oct.
1960; Opn, Plan 10-61, "SUNDAY PUNCH IV," prep, by L950th TG ),

3 Apr, 1961; interview with Capt. Gordon E. Stalcup, L926th T8 (8),
conducted by MSgt. Taylor, 12 Oct., 1961, AFSWC Hist, Div, files

Opn. Plan 6-60, "MUSIG 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 Albuguerque Journal, 8 and 15 Feb, 1960,

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.,
L950th TG (W), to SWS, 13 Jan. 1961, subj.: TWX MAXPD 1132G, MATS,
Scott AFB, to AFSC, 27 July 1961; 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, Lo26th Test Sq. (8), Aug. 1961, passim., AFSWC Hist,
Div, files, Li926th TS (S), .
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APPENDIX T: A LIST OF AIR FORCE SAMPLING PSRSONNEL I

Albright, Townsend L,, Pilot Fackler, Paul H,, AFSWC

Alder, John L., Cperations Faktorow. Saul, Operations
Aragon, Christian D, S,, Mun, Officer Fernandez, Manuel L., Navigator
Armbruster, F, S,, Pilot Ferrell, Furman C,, Pilot

Fettinger, George E., Cperations
Baling Harold E,, Operations

Ball, F, W,, Co-Pilot Gallagher, B, T,, Rad, Officer
Ballinger, R, W., Rad, Officer Gaving E, M., Pilot

Pennett, W. F,, Pilot Gibson, Boyd E., Operations
Berger, Warren G., Operations Glantzburg, F, E,, Pilot
Berlin, Eli, Engineer Gleasony, G. W, Pilot

Beville, Ulmont U.,, Jr., Operations Goodnight, James L., Pilot

Bickham, Claiborne F., A/C Maint, (rayson, I, L., Pilot

Blanchard, L, C,, Pilot Greaver, Earl R., Administrative

Booth, Robert J,, A/C Maint, Guiling, John M,, Pilot

goundsg Maleolm S., Sr., Cmdr,,L926th Hall, Richard E.. Pilot
raddock, J., E., Pilot Halls W. W. Pil é

Brandt, John J,, Pilot g Mo Mo D10

Bremer, P, F., Pilot Hagagg Robezt Sf? Pilot
Brooks, U, D., Pilot Hardin, R, C,, Filot .
Bruce, Lewis W,, Operations ﬁi;gi?gﬁ L?31;e Sﬁilgferatjons
. I . 1 tos °

Bush, Fitzhugh G.,, Jr., Rad, Officer Harper, BouqlassAn, Navizator
Harrisen, Langdon D,, Operations
Hart, Wallace L,, Pilot '
Harvey, B, E,, Engineer
Henderson; Walter L,, Nuclear Off,
Hennessey, Richard G., Pilot
Herry, Jale 2., Pilot
Hdirgans, Richard W,, FPilot

. Hill, Donald D., Navigator
Clarke, Raymond L., Nuclear Officer  :*1is °s & _
Cody, Joseph J,, Jr,, AFSWC ﬁooverg RoEert e 'ge rations
Jolthorp, E, D,, Pilot Hoslkine . Der B "°§aﬁ9“fa 3
Somer, William R,, Filot ;J oht 3 X 1{.09 A‘GSWS or
Consta, Arthur L., Pilot,Cmdr.,L926th ;oug ony Ko it
Sorn, James T,, Cperations durd, E. G., Pilot
Sorrell, H, M., Co-Pilot . ' .
Cotber, John A., Pilot Tvins, Joseph ¥., Pilot
Crabtree, Booth A,, Rad, Observer
Sross, John J,, Administrative
suster, R, 3., Pilot

caldwell, James H,, Operations
Callen, C, L., Ensineer

Carey, Howard, Pilot

Sastle, Henry G,, Pilot

Savanaugh, C, J,, Pilot
chestensen, Louis B,, Mun, Officer
Christman, &, C,, Pilot

Jackman, Thomas ',, Pilot
Jacobie, Craig G,, Operations
James, R, S,, Jr,, Pilot
Jensen, . T,, Rad, Officer

Davisg; Thomas W,, Pilot Tenscn, . T.. Tilo

Elam, Lewis A,, IT, Navigator dobe, Richard L,, Navigator
Ellingson, Quentin C,, Operations Johnson, A, H,, Rad, Officer
Emery, L. R,, L, Scanner Johnson, Ralrh VW,, Filot
Engbrecht, L, P,, Rad, Officer Justman; frno R., Ground Radar

Erving Leon S,, Operations
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fearnes, Archibald G,, Mathematician
Kelley, Robert L., Operations
Kilborn, William J., Navigator
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, Barney M., Operations
Larson, Walfred J,, Operations
Lasher, Arnold E., Pilot

Lewis, George E,, Mun. Officer
Lewis, Robert L., Supply

lisella, John F,, Pilot

Logsdon, Paul G,, Jr., Operations
Lopez, J. C., R. Scamer

Tudlam, Douglas G., Navigator

Maiden, Robert A,, Pilot

Markham, W,, Pilot

Martin, R. H,, Pilot

Mclann, 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., A/C Maint,
McQuown, Herbert W,, Omdr., L926th
Meinke, Francis B,, Operations
Meroney, Virgil K., Pilot

Mitchell, Bobby D., Pilot

Mitchell, Finis A,, Mun, Officer
Moore, Herman S., Pilot

Moyer, Larry E., Pilot

Newlen, C. S., L. Scanner
Nichols, James M,, Nuclear Officer
Noll, J. R., Pilot

301

O'Bryan, R. R., Engineer
Qusley, Carl A,, Cmdr., L926th

Palmer, Paul W,, Pilot

Papworth, Bryant R., Wavigator

Patterson, Floyd H, Jr., Operations

Pearson, Peter J., Pilot

Peck, Lewis, Nuclear Officer

Penn, I. I., Co-Pilot

Penrose, R. C., Pilot

Peterson, 4, A., Rad, Officer

Plutt, Philip E., Pilot

Polhemus, Hans E, Jr., Filot

Porter, John M,, Pilot

Price, Joseph L, Jr,, Pilot,
Omdr., L926th

Putnam, Joseph W,, Pilot

Racine, R., Pilot

Raines, G, A., Pilot
Rasnic, Charles R., Pilot
Regnier, Robert R., Pilot
Riker, feorege M., Navigator
Riley, Frank J., Operations
Robinson, Sarl M., Operations
Robinson, J. F., Pilot
Rogers, J., Encineer

Rose, ¥Wilbur S., Pilot
Rowan, John M., Operations
Roy, A. J., Pilot

Sams, William N,, Communications
Schmidt, Norman, Operations
Schreiber, Ralph E,, Operations
Scolavinoy, A,, R, Scanner
Scott, John &,, Rad. O“ficer
Seminare, Louie R.,, Pilot
Shields, Don R,., Pilot
Simanonok, J. E,, Filot
Simpson, John F., Operations
Smith, A. E., Rad. Officer
Smith, Edward D,, Operations
Smith, L. W., L. Scanner
Smith, M. R,, Pilot

Spansgler, William B,, Pilot
Sprague, Glenn H., Pilot
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Stacy, Kenneth Jr., Operations
Stalcup, Gordon E., 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, Observer

Taylor, Raymond E,, Rad, Officer
Tillotson, James H,, Pilot
Trapp, David L., Nuclear Officer

Utterback, Robert W., Pilot

Villanueva, R. B,, R, Scanner
Von Melker, R, A,, Rad, Officer

¥aits, Kenneth D,, Pilot
Wakeman, John R., Filot

Watkins, James A, Cmdr,, L926th
Weaver; Rubens S., Pilot

Whited, W, C,, Pilot

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, William H,, Operations
Wright, W, N., Pilot

Wymns, Kelsey 0,, Pilot
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APPENDIX I¥: IIST OF SAMPLES TAKEN FOR EACH SHOTA

UPSHOT /KNOTH OLE

LASL  UCLRL : LASL
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(@]
=

hot F-8l, B-29 Shot
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SIMON
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LASL UCLRL

Shot F-8l B-36 B-2

ERAVO 12
ROMEO 12
KoON

UNION
YANKEE
NECTAR

TEAPCT

LASL USLRL

Shot F-8L B-36 B-57

WASP 6
MOTH T
TESLA

TURK
HORNET

BEE .
APPLIE I
WASP PRIME
HA
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MET

APPIE IT
ZUCCHINI

@ Oy

nknown o - 6

N OoNd Ui ovu
| =]
o

"The list includes those samples handled by Los Alamos Scienmtific Laboratory
and the University of Jalifornia 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 operations. No records aprpear to have been kept for pre-1953 shots,
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WIGWAM, Operation

Shot

LACROSSE
CHEROKEE
ERTE
ZUNT
YUMA
SEMINOLE

FLATHEAD
BLACKFOOT

KTCKAPOO
OSAGE
DAKOTA
NAVAJO
INCA
MOHAWK
APACHE
TEWA
HURON

Shot

BOLTZMAN
FRANKLIN

TASSEN
WIISON

PRISCILLA

HOCD
JOHN
KEPLER
DIABLO
STOKES
OWENS
SHASTA
DOPPLER

FRANKLIN PRIME

SMOKEY
GALILEO

COULCMB B

WHEELER

T=33

h4

Eroon oo E
UiV Huln

N =
-

| aadEA]
e W

UCLRL

AL OV

UCLRL

8
7

10

'
£
H
1
i
1
H
H

{in

P A e 1l e s @]
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1A PLACE 5
FIZEAU 2 L
NEVTON 3
WHI TNEY 6
CHARLESTON 6
MORGAN 6
HARDTACK I
1ASL UCLRL IASL UCIRL
Shot B-57 Shot B-57
CACTUS -5 ASPEN 6
 BUTTERNUT 6 LINDEN L
FIR 6 ELDER 5
KOA 6 REDWOOD 5
WAHOO 2 HICKORY N -
HOILY -l OAK 6 e
YELLOWWOOD 6 SEQUOIA L
NUTMEG ‘ 6 CEDAR 6
MAGN OLIA l DOGWOOD 6
TORACCO L PISONIA L ‘
SYCAMORE ‘ 6 POPLAR 5
ROSE L OLIVE 3
UMERELLA 2 PINE 7
MAPLE 6 QINCE 1
WAINUT 6 FIG 2
HARDTACK II
OTERO 1 RIO ARRIBA 3
BERNALIILO 1 SOCORRO L
EDDY 5 . WRANGELL 2
LUNA 1 OBERON 1
VALENCIA 1 RUSHMORE 2
MORA L CATRON 2
JIDALGO 3 DE BACA 3
COLFAX 1 SANFORD 3
QUAY L TIAVEZ 1
IZA L SANTA FE 3
HAMIL.TON N HUMBOLT 1
DCNA ANA 3 BLANCA 1
KIWI A L
KIWI A PRIME L
KIWI A THREE 3
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Acft,

Act,

ADC
Adj,
Adm,
Admin
ARG
AEDC
AF
AFAC
AFB
AFCRC

AFTAC
AFFTC
AFMDC
ATMTC

AFOAT

AFR
AFSWC

AF3WP

GLOSSARY OF ABEREVIATIONS

ol =
Army Air Force
Aircraft
Acting
Air Division
Air Defense Zommand
Adjutant
Admiral
Administration
Atomic Energy Commission
Arnold Engineering Development Center
Air Force
Air Force Armament Center
Air Force Pase
Air Force Cambridge Research lenter

Air Force Technical
Applications Center

Air Force Flight Test Center

Air Force Missile Development
Jenter

Air Force Missile Test ZJenter

Office of the Assistant for
Atomic Energy

Air Force Regulation
Air Force Special Yeapons Center

Armed Forces Sprecial Weapons
Project
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AG

ALOO
AMGC
APGC

App.

Asst,
ATC
Attn,
Auth,
Avn,

AW

=B

Brig.

Buler

Capt.
CG
Chmn.

CINCSAC

Civ,

Cmd.

Adjutant General
Albuquerque Operations Office
Air Materiel Command

Air Proving Ground Command

"Appendix

Air Research and Development
Command

Assistant

Air Training Command
Attention
Authorized

Aviation

Atomic Warfare

Ballistic Missile Division
Brigadier

Bureau of Aeronautics

Captain
Jommanding General
Chairman

Commander in Chief,
Strategic Air Command

Civilian

Command
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CNO Chief of Naval QOperations
Co, Company
co Sommanding Officer
CofS Chief of Staff
Col, Colonel
Comm, Committee
Commun, Communication (s)
Cong, Congress(ional)
Corp, Corporation &
CTF Jommander, Task Force ;
CcwW Chemical Warfare i
DCG Deputy Commanding General k|
:
D/Compt ., Deputy for Comptroller b
DCS Deputy Chief of Staff A
DCs/c Deputy Chief of Staff,
Comptroller
DCs/D Deputy chief of Staff,
. Devel opment
DCS /M Deputy Chief of Staff,
Materiel
DCS /0 Deputy Chief of Staff,
Operations
DCs /P Deputy Chief of Staff,
Personnel
DCS /R&D Deputy Chief of Staff, ;

Research and Development
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DD

D/Dev.
Dep,
Dev.
DF
Dir.,

Div,

Doc,

DOD

D/Ops.

-l -
Ed.
Eng,
Engr,
Egp.
Fe

FC/AFSH?

Ftr.

309

Development Directorate
Deputy for Development
Deputy

Development
Disposition Form
Director (ate)

Division

Division of Military
Application

Document
Department of Defense
Deputy for Operations

Directorate of Weapons
Effects Tests

Editor
Engineering
Engineer

Equipment

Field Command, Armed Forces
Special Weapons Project

Far Eastern Air Force
Fighter

Fiseal Year

. SWEH-2-003L




R R LR

Gen,

GM

Govt,

Gp.

Hist.

Hqg.

143

IBDA

IFF

IG

Incl,

Ind.

Info,

Intel.

ISAFB

- =

oy
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General

Guided Missile (s)
General Order
Government

Group

History, Historical,
Historian

Headquarters

Indicated Air Speed

Indirect Bomb Damage
Assessment

Identification, Friend
or Foe

Inspector General
Incorporated
Inclosure
Indorsement
Information
Intelligence
Initial Point

Indian Scrings Air
Force Base

SWEH-2 =003}
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Jcs
Jt.
JTF (-7)

—f-

Kt.

.
Lab,
LABS

LASL

Lib,

Ltr,.

Maint.
Manp{
Mat,

Med., b

\Mgr.

Mgt
Mil.

311

Joint Chiefs of Staff
Joint

Joint Task Force (SEVEN)

Kirtland Air Force Base

¥iloton

Laboratory
Low Altitude Bombing System

Los Alamos Scientific
Laboratory

Library

Letter

Maintenance
Manpower
Materiel
Medical
Manager
Mana pement
Military

Massachusetts Institute
of Technology '

Mark
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NACA
NASWF

n.d,

NRDL

off,
oI
Op,(s)

Orge.

p. (pp)

Para,
Pers,

Photo,

312

N

P o

Military Liaison Committee
Millimeter

Month (1y)

Modification, Model

Miles per hour

Master Sergeant

Megaton

National Advisory Committee
for Aeronautics

Naval Air Special Weapons
Facility

No date

Naval Radiological Defense
Laboratory

No signature

No subject

Officer
Office of Information
Operation(s)

Oreanization

Page(s)
Paragraph
Personnel

Photograph(ic)
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Prep,
Proj,.
Prov,

Pub,

Qﬁart o

-R-

RDB

Ref,
Reg,
rpm
Rpt.

Rsch,

SAC
Sched.
Sec.
Secy.
Sgt.
80
SOP

Sq.

313

Prepared

Project
Provisional

Publication(s)

Quartermaster

Quarterly

Restricted Data
Research and Development

Research and Development
Board

Reference

Regulation
Revolutions per minute
Report

Research

Strategic Air Command
Schedule

Section

Secretary

Sergeant

Special Order

Standard Operating Procedure

Squadron
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Stat,
Subj,
Summ,
Sup,
Supp.'
Suppl,
SWe
SWBD

‘SWOTO

Sys.

TDY
Tech,

Test Gp, (A)
TG

TN

Tng,

i §

UCRL

314

Statistic(al)

Subject

Summary

Supply

Support

Supplement

Special “eapons Command

Special Weapons Development
Board

Special Weapons Operationg,
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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UHF
USAF

USAFE
USAFIT

UsSMC

USNOTS

VHF

,Vol.(é)

WADC
Wklye.

WPAFB

Wphe
Wil

W IT

AN

ST

-l

wZiem

315

Ultra High Frequency
United States Air Force

United States Air Force in
Europe

United States Air Force

Tnstitute of Technology
United States Marine Gorps

United States Naval Ordnance
Test Station

Very High Frequency

Volume(s)

Wright Air Development Center
Weekly

YWright-Patterson Adr.
Force Base

Weapon
World War I

World War IT

Zone of Interior
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GAZETTEER
Alamogordo, New Mexico

Andergen Air Force Rase

Andrews Air Force Base

Bergstrom Air Force Rase

Bikini

Bogallua Island

Cambridge Research Center
Clovis Army Air Field
East Sale

Eglin Air Force Rase

Eielson Air Force Base
Eniwetok

Hamilton Field

Headquarters, Air Defense Command

Hickam Field
Indian Springs Air Force Rase

316

White Sands Proving Ground,
Southeast New Mexico,

Guan,

Maryland, near Washington,

D.C.s Hq,, Air Research and
Development Command (later,
Air Force Systems Command),

Austin, Texas

Bikini Atoll, Marshall Islands,
site of early tests,

Near Eniwetok, Pacific Ocean,

Cambridge, Massachusetts,
(later, Electronics Systems
Division of AFSC),

Clovis, New Mexico (later,
Jannon Air Force Base),

Cperational Australian
Air Base,

Near Valparaiso, Florida,

Alaska, about 30 miles from
Fairbanks,

Eniwetok Atoll, Marshall
Islands, Pacific Ocean,

Across Golden Gate, San
Francisco, California, (later,
Hamilton Air Ferce Base),

Ent Air Force Base, Colorado
Springs, Solorado,

Near Honolulu, Oahu Island,
(later, Hickam Air Force Base,
Hawaii),

Nevada, near main continental
test site,
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Jackass Flats

Johnston Island
Kirtland Air Force Base
Kwa jalein

Laughlin Air Force Base
Los Alamos Scientific Laboratory

March Field

McClellan Air Force Base

Nellis Air Force Base

Pacific Proving Ground

Rongelap

Rongerik

Roswell Army Air Bgse

San Antonio Air Materiel A;ea

Sandia Base

Santa Fe

"The Hill®

Nevada, north of Indian Springs
Air Force Base,

United States Territory,
Pacific Ocean,

Hg., Air Force Special Weapons
Center, :

Marshall Islands, Pacific
Ocean,

Del Rio, Texas,
Los Alamos, New Mexico.

Riverside, California, (later
March Air Force Base),

Sacramento, California,

Nevada, Air Trainihg Sommand
base at Las Vegas, Nevada,

A vast area of the Pacific
Ocean, based primarily on
Eniwetok Atoll,

Small Pacific Island, Bikini
Atoll, '

Small Pacific Island, Bikini
Atoll, :

Roswell, New Mexico, (later
Walker Air Force Base),

Kelly Air Force Base, San
Antonio, Texas.

Near Albuguerque, New Mexico.
Although an Army installation,
is cooperative base with all
services and nuclear agencies
assipgned,

Capital City of Wew Mexico,
Los Alamos Scientific

Laboratory, Los Alamos,
New Mexico,
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University of California

Lawrence Radiation Laboratories

Warner-Robins Air Force RBRase

Wright Air Development Center

Wright Field

Wright-Patterson Air Force Base

Yokota Air Base

Zone of the Interior

318

Berkely and Eivermore,
.,allfornla°

Near Macon, Georgia, Air
Materiel Area,

Aeronautical Systems D1v151on

AFSC, Dayton, Chio, formerly
WADG ARDC,

Wright-Patterson AFB, Dayton,
Ohio,

Dayton, Ohio,

Japan; about 25 miles from
Tok-,yo o

Continental United States,
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GLOSSARY OF TERMS

active material Fissionable material, such as plutonium,
uranium enriched in the isotope 235, or the
thorium-derived uranium isotope 233, which
is capable of supporting a chain reaction.
In the military field of atomic energy, the
term refers to the nuclear components of
atomic weapons exclusive of the natural
uraniym parts,

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 fireball,

alpha particle ~ Essentially the nucleus of the helium atom
and consisting of two protons and two
neutrons, Alpha emitting dusts, as
associated with nuclear detonations, constitute
a potential health hazard if inhaled or
ingested,

ancillary equipment That equipment designated for spécial
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 Pilot operator of the radio equipment useg
to control drone aircraft, On testing
-missions, beeper pilot was aboard the
"mothert planes, (or control aircraft),

beta particle 4 form of radioactivity in which beta-

particles are emitted from the radioactive
body .

boosted weapon

boosting

A

i

e ——

| —
» S

calorimeter Apparétus forgﬁéééufinggéﬁéﬁtities of heat,

ARt —ﬁ%yﬂw%w

\

Class A weapons A term commonly applied to one of the four

(or Class B, G, general classes of thermonuclear weapons ,

or D) -Specified by the Joint Chiefs of Staff,
for development, .

clean weapon 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 relativel
low by comparisen with other possible design )
variations of the same mark numbered weapon,
A weapon may also be "clean™ by comparison |
with different mark numbered wearons of the
same general yield, !

cloud tracking The process of following the nuclear cloud :
o 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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dirty weapon

dose (dosage)

drag

drone aircraft

drop sequence

efficiency

A weapon so designed that upon detonation

the amount of contaminating material, in the
form of either fission fragmenits 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, roentgens equivalent man
(rems) for alpha, beta and neutron bombard-
ment of human tissuve., 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
1imitations 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
gystems 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 muclei which
actually undergo fission to the total number
of fissionable nuclei present,
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fallout

film badge

fireball

firing system

fission

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 and they gradually fall back to
earth, sometimes after having been carried
considerable distances downwind,

c

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 LS50 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 siegmal 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 sipnal 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

fusion

fuzing system

& or G-force

gamma ray

guided missile

I

Plutonium=239, Although these substances
are radicactive, 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 radioactive debris into various chemicals,
Such breakdown increases difficulties of
identification through radio=chemical analysis,
A nuclear reaction in which light nuclei
combine to form a nucleus of a higher mass’
number., This process can be said to represent
the opposite to nuclear fission, The fusion
of muclei of a low atomic number releases
large amounts of energy. Such fusion
reactions go on constantly in the interiors
of stars and form the basic principle of the
thermonuclear bomb,

That portion of a weapon which briginates

_ the signal which trigeers 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 objiect by gravity or
by reaction to acceleration or deceleration,
as in a chanee of direction; one G is the
measure of the pravitational 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
while in flieht or motion, either by a
preset or selfe-reacting device within the
trajectile or by radio command outside

the missile,
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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)

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, majior
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
Jommission; charged with conducting atomic
tests, The commander is an officer of
general or flag rank desienated by the
service acting as executive agency of the
Joint Chiefs of 3taff,

A subsection of the Joint Task Force,

Examples are: JTG-l (Scientific), JTG=2
(Army), JTG=3 (Navy), and JTG=k (Air Force),
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kiloton

SETTT
-

The accepted energy equivalent for 1,000
tons of TNT(trinitrotoluene)., A nominal
atomic bomb, similar to those dropped over
Hiroshima and Nagasaki, has a TNT equivalent

Manhattan Project

mark-mod-alt

marriage program

megaton

Moratorium

nuclear cloud

e T T
VU

of 20 kilotons, or 20,000 tons.

U S e e

The sum total of all activity which resulted
in successful development of the Atomic Bomb,

An abbreviation for mark-modification=
alteration, the basic system of the Atomic
Snergy Commission for nomenclature of major
assemblies of atomic weapons, which indicates
the over-all design of a major assembly and

changes thereto,

The development effort conducted for the
purpose of fitting atomic warheads to guided
missiles or special weapons to aircraft,

The accepted enerey eguivalent for 1,000,000
tons of TNT.

A temporary ban on nuclear testing which
resulted from international negotiations and
which began in the United States on 31 Oct. 1958,

The cloud phencmena which results from a

a specific nuclear detonation as differentia-
ted from atomspheric clouds, Radioactive
material which may or may not have resulted
from one specific miclear detonation. Early
nuclear cloud sampling was concerned with the
visually recognizable cloud caused by a

_specific detonationj later world=-wide

samrling 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)

radizac

roentgen

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
"safed" condition,

The transient pressure, usually expressed in
pounds—-per-square-inch, exceeding atmospheric
pressure, manifested in the blast wave from
the explosion, The exact distritution 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 exrlosion 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 predesienated 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 desiened criticality is achieved,

The prescribed (by AEC) system of insuring
safe control of radiocactivity received by
personnely included handling, decontamination,
pilot and crew exposure,

Radiocactive. “hen used in :onnection with
"instruments" or “detector," 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 nuclear weapon

sample cave

sample collection

sampling mission

gampling pig

sealed pit; sealed
pit weapon

shielding

A nuclear weapon which is desipned 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 introduced

into the weapon for this purpose,

Shielded v=-shaped apparatus for rolling
hot filter paper before inserting rolled
papers into carrying cases (pigs).

Various metnods 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 radiocactive materials, The
container protects the person handling the
active material from radiation,

An assembly, located inside the weapon
implosion system, in which the nuclear
components are integrally contained and
sealed, (¥When gas boosting is utilized,
the gasboosting components are located
outside the implosion system,) No further
positioning of the nuclear components is
required for operation of the implosion
system, Weapons containing a sealed pit
implosion system are referred to as “sealed
pit weapons."

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 (contid) of fissionable and radiocactive materials,
' 2, Obstructions which tend to protect
personnel or materials from the effects of
an atomic explosion,

shock wave The centinuously 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 nepative, During the positive
phase the pressure rises abruptly to a pressure
usually considerably higher than normal i
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,

s o

stockpile=to=target The order and permutations of events involved
sequence in removing an atomic weapon from storage
and assembling, testing, transporting, and
delivering it to the target,

AR e s i B A0S e

TACAN Tactical air control and navigation system
capable of presenting positioning information
to the pilot within one derree 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 form, with an updraft in the
middle and a downdraft around the outside,

TX A generic prefix to the number which desirmates
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

W

That part of a missile warhead installation
which includes the nuclear components,
sphere case, high explosive system,
detonators, detonator cables, firing element
firing switch, internal electrical circuits,
in-fl1ight 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 peneric prefix designating a specific
experimental model of an atomic warhead,

!
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A3C aircraft, 269

AlD aircraft, 165, 166, 179

ARLE Shot (CROSSROADS), 8-10

ABLE Shot (TUMBLER), 5L

AFOAT=1; Operation BUSTER/JANGIE, 39, L2, Lls Operation CASTIE, 97;
Operation PLUMBBOB, 167-168; Operation RANGER, 333 Operation REDWING,
2703 sampling Operation UPSHOT/KNOTHOLE, 803 sampling responsibilities,
212, 2613 sampling techniques, 76

Air Defense Command, 100, 15}

Alir Force Cambridge Research Center, 133-13kL, 1L5, 179, 269

Air Force Flight Test Center, 212

Air Force Special Weapons Center, 21, 53n, 80, 122n, 172, 232, 263n3
approved sampling squadron, 263; flying safety award, 2723 procuring
suitable samplers, 12L, 199, 2L2-2L3, 245-27, 2L9,251-253, 290;
radiation exposure problems, 126-128, 1303 sampling responsibilities,
2125 sampling squadron transferred to MATS, 2923 support to operations,
Shy 83, 8, 9L 96, 99, 100, 112, 121, 130, 132, 152, 158, 167, 174~
176, 179, 266 :

Air Force Technical Applications Jenter, 280, 283-285, 290, 292

Air Materiel Command, modifies aircraft for sampling, 65, 97, 99, 2553
suppoerts sampling, 6, 1l, 3L, L0, 280

Air National Guard, 167 :

Air Proving Cround Jommand, supports sampling, 1k, 35, Lo, 5051

Air Research and Development Command, orders sampling squadron established,
2663 sampling projects, 21, 50, 83n, 100, 175, 177, 25, 2L8, 251-252,
255, 263, 263n, 279; world-wide sampling, 280 A

Air Transport Command, 1k '

Air Weather Service, 2L, 30, 37, 38, 261; sampling squadron a part of,
293-29L; world-wide sampling projects, 280, 283, 285, 292

Alamogordo, N.M., 1, L : :

Alaskan Air Command, 280, 28l

Albuquerque, N, M., L, 51, 128

Albuauerque Operations Office, 236

Aleutian Islands, 281

Andersen Air Force Base, 281, 287

Andrews Air Force Fase, 13k, 136

ANNIE Shot, .86

APACHE Shot, 1L9

APPLE Shot, 192, 126

Armed Forces Special Weapons Project, L&, 130, 133, 17k, 246

Army Air Forces, Operation SROSSROADS, 3-4

Army Chemical Center, 76 ' ,

Army, U, 5., Operation SROSSRCADS, 33 Operation SANDSTONE, 1l

Atomic Energy Commission, 1L, L2, L7, 163; accepts manned sampling, 38;
radiation exposure problems, 81, 85, 90, 199-200, 236, 2393 sampling
requirements, 30, 33, LO, L2, 50, 97, 121, 158, 175, 2l2, 253, 265,
2Bl, 290, 292; sampling techniques, 17-18, 20, 15k, 222

Ave, Sgt, Robert J,, 32n
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B-17 aircraft, Ll; 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-T1, 73,
215; disadvantages as sampler, L7, 2L2; Operation BISTER/JANGLE,
38-L2, LL-hé; Operation PLUMBBOB, 165; Operation TUMELER/SNAPPER,
50-5L, 563 Operation UPSHOT/KNOTHOLE, 82, 89

B-36 aircraft, as controller aircraft, Operation IVY, 67, 70-72, 77, 21l
evaluation as sampler, 2L2; modified for sampling, LO, 98-993
Operation CASTLE, 97-98, 101, 106-107, 109, 111, 11k, 117; Operation
HARDTACK, 1793 Operation REDWING, 111, 1L7-1L8, 2703 Operation TEAPOT,
122-123, 132-13k; proposed for IVY, 6L; radiation exposure evaluated,
230 .

B-L7 aircraft, 269, 288; Operation HARDTACK, 1793 Operation PLUMBBOB, 1663
proposed for thermonuclear sampling, 63-6L, 77, 96, 2L2; 25L; turned
down for IVY, 6L ‘

B-50 aircraft, 32, L1, L9, 773 as sampler controller, 82, 8k, 87, 90, 1263
Operation PLUMBBOB, 165-166

B-52 aircraft, 1L7-148, 179, 2L5, 270

B-57 aircraft, 220; evaluation for sampling, 95, 117, 122, 126, 230, 2L2-
2L, 246, 29k; modified for sampling, LO, 2L5; Operation HARDTACK,
176-179, 181-182, 189-192; Operation PLUMBEOB, 165-167, 1723 Operation
REDWING, 139, 1L1, 113, 1L5-1L9, 268; Operation TEAPOT, 123-12l, 1265
procuring the D-model for sampling, 2L6=256; radiation exposure, 225,
232.233, 236; special sampling projects, 27L-276, 280, 28288, 290~
291 : .

B-66 aircraft, 1L6, 269

BADGER Shot, 87, 89

BATROKO, USS, 103

BAKER Shot (CROSSROADS)

BAKER Shot (TUMELER), st

Barksdale Air Force Base, 268

Barlow, Lieutenant Merrill, 122

Batzel, Dr. Robert E,, 96, 253

Bedford, Mass., 177

Bergstrom Air Force Base, 52, 65, 67, 77

Bickham, Capt, Claiborn F., 266-267

Bikini Atoll, Operation CASTIE, 109; Operation CROSSROADS, 93 Operation
REDWING, 147, 1L9

BLACKFOOT Shot, 1L8

Blandy, VAdm, William H, P., 3

Blytheville Air Force Base, 269

Bounds, Maj, Malcolm S,, 123-12L, 167, 189, 255, 266

Box, Col. Clyde, L9

Bradbury, Dr. Norris E., 2L3, 251

Brandt, Maj. Gen, Carl A., 35

BRAVO Shot, 106, 239

10-13
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Brown Field, 0alif,, 12

Bruce, Lieut, Lewis W.,, 266=267

Bunker, Brig, Gen, Howard G,, 50

Burbank, Calif,, 180

Bureau of Aeronautics, 15k

Burke, Maj., Billy, 10hL

BUSTER ABLE Shot, L2, Lk

BUSTER BAKER Shot, Ll

BUSTER CHARLIE Shot, L5

BUSTER DOG Shot, L5

BUSTER EASY Shot, L5-L6

BUSTER/JANGIE, Operation, 38=L7; BUSTER AELE Shot, L2, Lh; BUSTER RAKER
Shot, Llis BISTER SHARLIE Shot, L5; BUSTER DOG Shot, L5; BUSTER EASY
Shot, L5-465 JANGLE SUGAR Shot, L6s JANGLE UNCIE Shot, L6; plamning,
39-L1, 2613 sampling the shots, L1-L7; training for sampling, 263

Byars, Col, David O., Jr,, 152

Bywater, Col, Murray A., 2Ll

C=L5 aircraft, 165-1€6

C-L7 aircraft, L1, 109, 13l, 165-166

C=5l aircraft, 1, 275-276

C=82 aircraft, 38, 261

C=97 aircraft, 1L5, 179, 269

S=119 aircraft, 165-166

0=12}; aireraft, 182, 275

£=130 aircraft, 285-288

Camp Mercury, 85

Canterbury, Brig, Cen, William M,, 152, 15h, 248, 251-252, 25

Jarney, Jol. &, V,, 253=255 S '

Carrizozo, N.M,, 2 :

CASTLE, Operation, 152, 2773 BRAVO Shot, 106, 2393 ECHO Shot, 111; KOON
Shot; 109, 1113 NECTAR Shot, 111 planning for, 933 ROMEO Shot, -106,
1093 samrling gircraft, 97-103,.2L55 sampling requirements ,9L-95, 2L,
2673 sampling shots, 103=1173 sampling techniques, 222

Century Engineering Jompany, Inc,, LO, 180

CHARLIE Shot (TUMBLER), 5L, 72n

CHERCKEE Shot, 147, 252 ‘ < ~

Chula Vista, Calif,, 12

Clovis Army Air Field, training at, -7

Cody, Col. Joseph J., Jr., Operation RANGER, 33-3L, 375 Operation SANDSTONL
21, 23-2L; plans for manned sampling, 30-3L, 261 an e

Consta, Mai, Arthur L,, 294 ‘

Corng Maj, James T,, 12212k, 126, 267

CREWCUT, Project, 277, 290

CRO3SROADS, Operation, 3-13, 1lL=15, 20, 22; ABIE Shot, 8-103 BAKER Shot,
10=13g samplingg"iEIB; Task Force One, 3

CROW FLIGHT, Project, 275, 288, 291

Crumley, Capt, Paul M., 127, 1L6

Curry, Dr, Duncan, 245
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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, 55n, 159, 175

Di Francisco, Lt, Nick J,, 32

Division, 12th Air, 93

Dixon, Sgt., Stanley R,s 32n

DOG Shot (GREENHOUSE)

DOG Shot (TUMBLER), Sﬁ

Donicht, Col, Harry L,, 121

Drone samplers, 30, 117n; evaluation, 95-96; last used on large scale,
385 Operation CROSSROADS, 6-13; Operation CGREENHOUSE, 3L=373 Operation
SAN DSTONE, 15-23 ‘

e

Early, Charles W,, 249 e
Tast Sale Air Base, 292

East Sale, Australla, 274, 281

EASY Shot (GREENHOUSE), 36m37

EASY Shot (SNAPPER 5), 55

" ECHO Shot, 111

Bdwards Air Force Base, 166

Eglin Air Force Base, supports sampllngs 15-17, 35-36, Lo, L6, 51

Eielson Air Force Base, Alaskas 281, 287

Ellingson, Capt,, Quentin C, 266-267

Elmendorf, Maj, Harry E,, 16k, 2L8, 251

Eniwetok Atoll, 218, 267; Operatnon SASTIE, 100, 103, 106, 112; Operation
GROSSROADS, 9, 11; Operation HARDTACK, 178, 182, 19L; Operation IVY,
69, 72=753; Operation REDWING, 14O, 1L7-1L9, 1753 Operation SANDSTONE,
1L, 18-20, 233 Proving Ground, 267 '

Ericson, Maj, Alan W,, 161

ERTE Shot, 147

Eskridge, Lt. Elmer, 32n

Estes, Brig. Gen, Howell M., Jr,, on aircraft positioning during tests,
152-15Ls Operation ZASTLE, 93, 93n, 96-97, 99, 102, 106-107, 109,
procuring suitable samplers, 2ﬁ3=2h)§° rec ommends Bm5'7 for sampling
117

Estes, USS, 101-102

=Fo

F6F=-3K aircraft, 12-13

F6FS aircraft, 12-13

F-8L alrcraft accident during MIKE Shot, 72-75; approved for Operation
IvY, 50, 52 655 contamination, 232 236; evaluation for sampling,
9L~ 96 117 139‘9 210, 230, 242-2Lk; modified for samrling, L0, 80,
83, 97m98 "916-2 219, 2h33 265 Oparation JASTIE, 97, 99-102, 106-107,
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109, 111-112, 222: Operation YARDTACK, 179, 255; Operation IVY,
66=67, 69=T1, 75=77; Operation PEUMBRBOB, 165-167, 1725 Operation
REDWING, 111, 1L7-1L9, 268-269; Operation TEAPOT, 122-123, 126,
13L; Operation UPSHOT/KNOTHOLE, 81-82, 8L, 87, 89=90; sampling
trials in TUMBLER/SNAPPER, SL-56

F-86 aircraft, 126

F-89 aircraft, L7, L9, 6L, 165, 166

F-9l; aircraft, L7, L9-50, 6L

F-101 aircraft, 269

FAT MAN, 1=2

Fackenthall, Lt, Gol, Warren B,, 161

Fackler, Col, Paul H,, evaluates sampling aircraft, L7; permanent
sampling unit, 2653 Operation BUSTER/JANGLE, 38, L1, LlL-lL5;
Operation CASTLE, 10L; Operation RANGER, 33-3L, 37; Operation
SANDSTONE, 21-23; Operation TEAPOT, 12ln; Operation TUMHEER/
SNAPPER, L4B8-L9, 53, 56; Operation UPSHOT/KNOTHOLE, 81, 8L, 89-90;
plans for manned sampling, 30=3L, 38, 121, 261, 26In, 263, 263n;
radiation exposure problems, 87, 90, 229

Faktorow, Capt, Saul, 266=267

Felt, Dr, Gaelen L,, 17k, 253, 254

Fermi, Enricoy, 2

Ferriss, Maj. Lester R,, Jr., 31

FJL aircraft, 16L, 166, 179

FLATHEAD Shot, 1L8

Flemming, Dr, Edward, 150

Fort Worth, Tex., 1k

FOX Shot (SNAFPER 6), 55

=

Ganyard, Maj., Max B,, 161

Gavin, Col, Edward M., 93, 96, 99, 2Lk

Gent, Col, Thomas J,, 35=36

George Air Force Base, 166

GEORGE Shot (GREENHOUSE), 37

GEORGE Shot (SNARPER 7)9 55 :

Glantzberg, Brig, Gen, Frederic E,, 563 commander, TG 132.lL, 633 procures
sampling aircraft, 65, 77 .

Glenn L, Martin Company, L0, 249-250, 255-256

GOLF BALL, Project, 277

Gordon, Capt, A. B., 212

GRABLE Shot, 89

Graves, Dr, Alvin G,, 533 procuring sampling aircraft, LB8-50, 82, 2L3,
26218, 250-252, 2543 proposals for sampling, 39, 237, 263=26L;
sampling description, 215-219; test director, 39

GREENHOUSE, Operation, 29, 95; DOG Shot, 363 EASY Shot, 36-37; GEORGE
Shot, 37; guided missile sampling, 95, 1803 ITEM Shot, 37; last of
drone sampling, 383 manned sampling perfected, 229; planning, 3L<35

Griffith, Gen, Perry B.,, 17L4=175 '
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Group, 9th Weather Reconnaissance, 293-29L

Group, 3LS Bombardment, 269

Group, LOSth Bombardment, 269

Group, L6lst Bombardment, 269

Group, 509th Composite, ﬂ

Group, L90Oth Air Pase, 163

Group, L925th Test, (Atomic), 121, 132, 133; assigned sampling squadron,
2662675 procuring sampling aircraft, 503 support to operations, 270;
support to sampling, 39-l1, L8, 80, 10L, 111, 2773 training sampling
crews, 50-52, 26L; two-base sampling operations, 82

Group, L950th Test, (Nuclear), 38n, 139; decontamination techniques, 2363
established, 168, 26ln; GOLF BALL, 2923 mission and sampling, 158=1593
Operation HARDTACK, 1803 Operation PLUMEBOB, 159-161, 16L=165, 1683
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

-Ha

H-19B helicopter, 151

H-21 helicopter, 165-166

Hall, Col. Harvey P., 29k

Hardlton Field, Calif., 7

Hanley, Lt, Thomas H,, 32n

Hanlon, RAdm, Byron Hall, 17k, 253-25L

HARDTACK, Operation, 212n, 277; list of shots, 182-185, 186-189; Operation
NEWSREEL, 186, 1913 ORANGE Shot, 177, 186; planning, 17L-182, 231-232,
25),-256: sampling the shots Fhase I, 182-186, 271; sampling the shots
Phase II, 186-191; sampling requirements, 1763 SANFORD Shot, 1903
SHRIMP Shot, 1933 TEAK Shot, 177, 1865 TITANIA Shot, 1893 YUCCA Shot,
177, 182 .

HARRY Shot, 89

Hepola, Cpl, Henry J.; 32n,

Herry, Capt. Cale, 213, 256

Hertford, K. F., 236

Hickem Air Force Base, Hawaii, L1, 193, 275

Hickam Field, Hawaii, 7

Hiroshima, Japan, 3

Hirschfielder, J. 0., 1=2 '

Holtner, Brig, Gen, J. Stanley, 2L2

Holzman, Col. Benjamin G., 21-22

HONEST JOHN, 277 .

Hooks, Col, Daniel E,, L9-50, 80, 263, 265

Houghton, Col., Karl H., 21, 39, 39n, ﬁh, 56; participates in sampling,
10L, 112, 11l; permanent sampling squadron, 265; radiation exposure
problems, 81, 87, 90, 229, 232-233, 239
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HOW Shot (SNAPPER 8), 55

Hull, Lt, Gen, John E,, 1k

Hunter, Col, William 4,, 255

HURON Shot, 1L9

Hynes, Lt, Col, Richard J., 139, 161, 25k

] e

INCA Shot, 148

Indian Springs Air Force Base, Operation HARDTACK Phase II, 1863 Operation
PLUMBBOB, 159-161, 163-165, 167, 172; Operation TEAFOT, 123, 127, 13k;
Operation UPSHOT/KNOTHOLE, 8L, 87, 893 sampling activities, 32, L0,
SLh-55, 66-67; two-base sampling operations, 53, 82-83, 167

Isbell, Sol, Robert N,, 21

ITEM Shot, 37

IVY, Operation, 50, 52, 77, 80, 82, 93-95, 100, 102; preparation for
sampling, ﬁB, 63-66, 265; radiation problems, 763 sampling KING Shot,
755 sampling MIKE Shot, 69=7k, 21L=2153 training programs, 66-69

., o

Jacksonville, Fla,, 189

JAGUAR, Project, 277

JANGLE SUGAR Shot, U6

JAGEE UNCLE Shot, L6

JB=57 samplers, 292

Johnson, Sgt, Williard B,y 32n

Johnston Island, 7, 186

Joint Task Force SEVEN, 93-9L, 96, 99, 103, 152, 15k, 174-175, 2LkL, 253, 256

=K =

Kelley, Lieut, Robert L,, 123, 255

Kepner, Maj, Gen, William E,; air commander for CROSSROADS, 3, 95 for
SANDSTONE, 14, 18, 19

Kesling, Col, Barl W,, 39, L8, 245

KICKAPOO Shot, 148

Kieffer, Col, William B,, 231-232, 236-237, 239

Kilpore, Col, John R,, 15, 16, 18

KING Shot, 75 ~

Kirtland Air Force Base, L0, 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, 28L, 293; sampling training
programs, 66, 81-82, 102; support of operations, 122, 160-161, 163,
166, 178179, 186; two-base sampling operation, lLl, 53, 83, 172, 272

KIWI, Project, 273, 277, 288-290

Knoxville, Tenn,, 13}

KOON Shot, 109, 111

Kregloh, Capt, Edwin R,, LO

Krull, Lieut., F. 5., 189
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Kwajalein Atoll, facilities for sampling, 6L, 69, 76; Operation

C%OSSROADS, 7, 93 Operation IVY, 71, 75; Operation SANDSTONE,
18, 19 :

o

L-20 aircraft, 165

LACROSSE Shot, 147

Ladd, Maj, Roy E.y 32n, L1

Landon, Col. Kurt M., 8L

Langley Air Force Base, 269

Las Vegas Bombing Range, 29

Las Vegas, Nev., 29, L2, LL, 128

Laughlin Air Force Base, 181, 276, 281, 286

T.aurence G, Hanscom Field, 177

LeRaron, Robert, 265

Lee, Mai, Gen, Robert M,, 35

LeMay, Gen, Curtis E., proposals for sampling aircraft, 6l

LITTLE B0Y, 1

Livermore, Calif,, 96

Long Beach, Calif,, 276

Los Alamos Scientific Laboratory, 63; aircraft modifications, 219-251;
desiens sampling tanks, 179-180, 2LL-2L45, 2503;KIWI, 2885 Operation
BUSTER/JANGLE, 39, 42; Operation CASTLE, 9L, 96; Operation
CROSSROAIS, L, 13; Operation HARDTACK, 191-193; Operation IVY, 6l
Operation REDWING, 139-1L03 Operation SANDSTONE, 13, 20-22, 2L;
Operation TRINITY, 1; Operation TUMELER/SNAPFER, L8-L9, 52, Sl
Operation UPSHOT/KNOTHOLE, 80, 82, 8L; radiation exposure, 199, 211,
231; sampling responsibilities, 212-213, 215-219, 225, 28i; testing
and sampling requirements, 29, 3L, 38, L0, 63, 66, 83, 9k, 106, 11k,
139, 168, 182, 198, 2h2—2ﬁ3, 2h6-21i7, 263-26L, 273=27L, 290

Lowell, Steve, 189 ~

Ludlam, Capt, Douglas G., Jr., 29L

Mo

Mahon, Col, Herschel D,, 152, 2L9
Manhattan Project, 1, L, 11=13

March Air Force Base, 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

McKinley, Colin, 189

McQuown, Maj, Herbert W,, 266=267

Meinke, Capt. Francis B., 266-267

Menza, Capt, Dominic E,, L8

Meroney, Lt, Jol, Virgil K,, 70~-72, 21L-215
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MET Shot, 123

MIKE Shot 69-7h, 93-9L, 21L-215

Military Alr Transport Serv1ce, 175-176, 280° receives sampling
squadron, 292

Military Liaison Committee, 265

Miller, Col, G, W., 122

Miller, Jay, 189

Mills, Erig. Gen, John S,, Operation CASTLE, 93, 105; Operation TUMBLER/
SNAPPER, L83 permanent sampling unit, 261 procurlng suitable
samplerss 2&2 2L5s supporting Operatlon BUSTER/JAN“LE 38=39

Mitchell, Maji, Finis Aog 1oL, 267

Mobile Alr Materiel Area, 65‘9 97

MOHAWK Shot, 1L8-1L9

Moore, Capt. M. S., 189

Moore, Philip R., procurlng suitable samplers, 179; sampling evaluations,
191, 193

MUSIC MAN Project, 27., 277, 288, 291-292

Myrtle Beach S, G Cos 13h 136

=N

Nagasaki, Japan, 3
NANCY Shot, 87
Nashville, Tenn,, 13k
NAVAJO Shot, 149
Naval Air Spe01a1 Weapons Facility, 176, 178 269
Naval Air Station, Atlantic City, N.J., 12
Naval Radiological Defense Laboratory, 133, 235
Navy, U, S., 1543 Operation CASTIE, 101; Operation JROSSROADS, 3, 11-13;
Operation TWAPOT 133
NB-57 aircraft, 291
NECTAR Shot, lll
Nellis Air Force Base, 31, 33, L2, 166
Nevada Proving Ground, 8l, 13E 218
Nevada Test Site, L5, h79 8o, 158 163, 167, 186, 273
Newman, Col, Fred H.y, 277, 279
Norfolk, Va,, 12, 13l
Nugent, Col, Richard S.e 96

Ogden Air Materiel.Area, 98

Ogle, Dr, William, 243

Oldfield, Japt. Charles S,, 128, 255
Omohundro, Col., T. T., 249

Operations see individual operation by name
ORANGE Shot, 177, 186

OSAGE Shot, "118

Ousley, ColD Carl A,, 6L, 111, 161, 163, 268
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P2V aircraft, L1, 1Lh6, 179, 269

Pacific Area Command, 280

Pacific Proving Ground, 29, 67, 93, 96-97; 99, 105, 252 °

Partridge, Gen, Barle E,, 2L5

Perry Island, 106

Peterson, Brig., CGen, Normal L., 293«29]

Philippine Islands, 281

PILGRIM, Operation, 231, 252

Pinson, Col, Ernmest A,, radiation exposure problems, 127-128, 235, 239
radiation exposure study, 230

Plank, Dr, Harold F,, on sampling techniques, 219-2555 participates in
sampling, L2, 56, 70-T1, 76, L, 90, 10L; permanent sampling
squadron, 265; procuring sampling aircraft, L9, 63, 9L-95, 100, 12k,
126, 139-1L0, 2L7-251, 25L; radiation exposure problems, 81, 87, 90,
102, 231-232, 237, 2393 training programs, 66

PLUMBEOB, Operation, 2773 aircraft, 165-1665 list of shots, 169-1703
planning, 161-165; role of L950th Test Group, 158-161; sampling
plans, 167-168, 236-237; sampling shots, 168-172, 272; SHASTA Shot,
171

Power, Lt. Gen, Thomas S,, 251, 279

Price, Maj. Joseph L,, 167, 189-190

Q=

Q-2 drone, 96
Quarles, Hon, Donald A., 279

R e

Raleigh, N. C., 13L

Ramey, Brig. Gen, Roger M,, commanding sampling efforts for CROSSROAIS,
3, L, 93 for SANDSTONE, 1k

RANGER, Operation, 29-3l,,37; first mamned sampling, 30, 33-3L, L1, 229,
2li2; preparation for, 32

RAY Shot, 87

RB-36 aircraft, 102, 10L, 107, 117

RB=52 aircraft, 269

RB-57 aircraft, 280

REDWING, Operation, 175, 277; APACHE Shot, 1493 BLACKFOCT Shot, 1L8;
CHEROKEE Shot, 1L6-1L7, 252, 260; DAKOTA Shot, 1L8; ERIE Shot, 1h73
FLATHEAD Shot, 1L8; flight safety, 151-152; HURON Shot, 1h9,
TNGA Shot, 1LB; KICKAPOO Shot, 1L8; LACROSSE Shot, 1L6; MOHAWK Shot,
148-149; NAVAJO Shot, 1L9; CSAGE Shot, 1L8, 2705 planning, 139-141,
1h3, 1L5, 2L3, 2L49; radiation problems, 149-150, 2323 sampling shots,
1,,5-1503 SEMINCLE Shot, 1L7-1L8; TEWA Shot, 14,93 YUMA Shot, 1L7;
ZUNI Shot, 1L7
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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,, LE, 80
Robbins, Lt, Col, Jarl W,, Jr., 161
Robinson, Capt, James P,, 72, 72n, 73=75, 21L-215
Rockinham, USS,; 7

ROMEO Shot, 106, 109

Rose, Capt, William S,, 82

Rosemont, Calif,, 180

Roswell &rmy Air Field, ¥.M., L
Roswell, N,M., L

ROVER, Project, 273, 277, 288

Rowan, Lieut, John M,, 266

Royal Canadian Air Force, 272
Rubinson, William, L5, 13

Sw

SA-16 aircraft, 151

Sampling, cloud characteristics, 201-206; drones, 6-13, 15-23, 30, 36-38,
96, 1173 first manned, 30, 33-3L; fractionation discussed, L=5;
guided missiles, 95-96, 180, 2L3-2Lk; pre-manned, 1-2L; procuring
suitable aircraft, L8-53, 1223 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, 104, 11k, 180-181, 193-19L, 198-199, 212.226

Sams, Maj. William W,, 123=12}

Samuel, Col, John S,, 143, 145, 151, 252

San Antonio Air Materiel Area, 98

San Diego, Calif., 12, 67, 180

San Diego Naval Air Station, 101 '

SANDSTONE, Operation, 13-2Li; 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

Schuder, Capt, Hollis H,, 32n

Schwartz, Samuel, 133

Scott Air Force PBase, 293

SEMINOLE Shot, 17148

Sewell, Dr., Duane C,, 243

Shangri-=La, USS; 12

SHASTA Shot, 171

Shipman, Dr, T. L., 238

Shot; see individual shot by name

SHRIMP Shot, 193

Solar Aircraft Company, LO, 180

Special Weapons Command, 38-39, 53n, 263n; support to IVY planning, 6l
Zupport to Operation TUMBLER/SNAFPER, L7-50, 533 TG 132.L established,

3 .
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Spence, Dr. R, W,, 247-2L8

Squadron, 57th Recomnaissance, LO

Squadron, 393rd Bombardment, ﬁ

Squadron, 1211th Test, (Sampling), mission, 293; new home, 293; tenant
at Kirtland AFB, 29); see also Squadron, L926th Test, (Sampling)

Squadron, 3200th Drone, 35

Squadron, L926th Test,(Sampling), Air Force Outstanding Unit Award, 277,
279; established, 261, 266-267; flight safety maneuvers, 151-152,
2393 flying safety award, 272; GOLF BALL, 2923 KIWI, 288-290;
MUSIC MAN, 291-2923 Operation CASTIE, 99-102, 106; Operation -
HARDTACK, 179, 181, 190, 271; Operation PLUMBBOB, 167, 171-172,272;
Operation REDWING, 139-1l1, 1L3; Operation TEAPOT, 126, 13L, 136;
procuring suitable samplers, 122, 139, 177, 180, 2563 radiation
safety, 150, 2303 sampling responsibilities, 212, 270, 273-27L;
special sampling projects, 276-2773 SUNDAY PUNCH, 290-291; Test
KAircraft Unit, 267-279; transferred to MATS, 292-29k (change-of-command,
293-29); under L950th, 158, 161; Wworld-wide sampling projects, 280-288

Squadron, L928th Test, 270

Squadron, 4935th Air Base, 159-160, 16L, 273

Squadron, L4952nd Support, 159-160

Stewart, Col., C. B., 2L6

Stockman, Capt, Harvey S., 82

Stanford University, LO

Starkey, Lt, Col, James S., 8L

Stranathan, Maj. Gen, L., S., 2L6-2L7 &

Strategic Air Command, 6L; Operation CASTIE, 93, 100; Qperation REDWING,
143, 153, 268-269; participation in SANDSTONE, 1lL; pilots and aircraft
in IVY, 66, 67; support to Operation HARDTACK, 176-177, 179, 181,
2542565 support to TUMBLER/SNAPPER, 52, -5L; support to UPSHOT/
KNOTHOLE, 823 +training sampler pilots, 272; world-wide sampling
pro jects, 275, 280, 282-28lL, 291

Sheet, Kenneth, 96

SUNDAY PUNCH, Project, 277, 290-291

Sweetland, Maj, Earle E., 32-33

=T

T-33 aircraft, evaluation as sampler, L7, 126, 230, 2L2, 2L46; used for
sampling, 35-36, LO, LL-L6, 50-56, 165-166; used for sampling training,
8o '

Tactical Air Command, 139, 143, 145

Task Force ONE, 3

Task Force SEVEN, organized, 1L

Task Force 132, 93 -

Task Group 1.5 (Provisional), L

Task Group 132.lL, 56; formed, 52, 63; planning for CASTIE, 9L
preparation for IVY, 6L-65, 76-77, 265

Task Group 3.L, 35

Task Group 7.1, 152, 17L, 253
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.Task Group 7,L, Operation CASTIE, 97, 100, 103, 106, 111; Operation
HARDTASK, 175-178, 195; Operation REDWING, 139-1l1, 1kén, 150, 152;
organization of, 1L-15; radiation safety training, 1813 sampling
techniques used, 219-225; suitable samplers, 252

TEAK Shot, 177, 186

TEAPOT, Operation, 277; APPLE Shot, 122, 1265 HIGH ALTITUDE Shot, 130,
132-13lL, 1365 HORNET Shot, 126; MET Shot, 123; planning, 121
radiation problems, 2323 sampling highlights, 122-130; sampling
preparations, 121-122; WASP~PRIME Shot, 126

TEWA Shot, 1.9

TF-80 aircraft, 35

Thompson, Col, Alden G,, 161

TIGER/CAT, Operation, 100, 277

TITANIA Shot, 189

Tracerlab, Incorporated, L0, 98

Travis Air Force Rase, 275-276

TRINITY, Cperation; 1-2, 29

Truman, Pres, Harry S,, 3, 1L

TRUMPET, Operation, 212, 212n, 231-232

TUMELER/SNAFPER, Operation, L7-56, 66, 72n, 803 sampling shots, 53=56;
suitable sampling aircraft, LB8-51; Test Aircraft Unit formed, L83
training for sampling, 263

Ve

U-2 aircraft, 255, 275, 282-28lL, 286-287

University of California Radiation Laboratory, 96-97, 1L0, 168, 182, 190,
212, 213, 253 ‘

UPSHOT/KNOTHOLE, Operation, 93, 267, 2775 ANNIE Shot, 86; BADGER Shot,
873 HARRY Shot, 89; 1list of shots, 86; NANCY Shot, 87; RAY Shot,
875 sampling preparations, 80-8l, 2665 sampling the shots, 8L-90

W

¥addleton; Col., Thomas R,, 252

Walk, Brig, Gen,, A, R., 96

Walker Air Force Base, 66 :

“alker, Lt., Sol, Walter B,, 161

- Warner-Robins Air Materiel Area, 1l1, 1L3, 180
Washington, D, C,, 38, 136, 139

VASP PRIME Shot, 126

Watkins; It , Col, 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, Jol, Paul R,, 161, 168

Wilson, Maj, Gen, Roscoe E,, 33, 38

Wing, 12th Fighter, 52 .

Wing, 58th, L

Wing, 301lst Bombardment, 268

Wing, L0Sth Bomb, 1L5




Wing, L6lst Bomb, 145

Wing, 550th Guided Missiles, 35

Wing, LOBOth Strategic Recomnaissance, (Light), 178, 256, 282, 290
Wing, L90lst Support, (Atomic), 5L

World War II, 1, 267

Wright Air Development Center, 51, 65-66, 96-98, 161, 177, 179, 2L8, 269
Wright, Lieut, William N,, 123-12];

Wright-Patterson Air Base, 6

o X me
X RAY Shot, 19-20, 22
-
YANKEE Shot, 111
YOKE Shot, 20
Yokota Air Base, 286
Yokota, Japan, 281, 285
YUCCA Shot, 177, 182
YUMA Shot, 147
wdne

ZEBRA Shot, 21, 22
ZUNE Shot, 1L7
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