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1. General.

Operation Crosaroads wes an exgerimentel operation, its origi-
nal major purpose was to determine the effects of atonio explosivaes
agalnet naval vesaels, in order to appralse the strategle implications
of atomie bombs in respest to naval design and tactics. is the
operation developed, however, its objectives expanded, ard Gefore tne
tests were carried out the over-all purposes had grown to inelude the
colleotion of vast amounts of information for future gnidanécl in
all types of defensive military design ard mlilitary taotics; in the
design, manufacture and offensive use of atomic bombe themselves)
and in the development of measures for radiological safety, ard for
the treatment of radlologioal injury, (App. B1, 352.)

The unique nature of the operation was inherent not only in
its huge size~-in the huge numbers of the articipatling personnel,
and the huge amounts of test equipment and numbers of instruments
involved~-it was inherent also in the tremendous glare of publiclty
to which the tests were exposed, and above all to the extraordinary
faoct that the weapors whose performance was exposed to this pudblicity
were still olegsified, seoret, weapons, whioch had never esven been
geen except by a few men ln the inner circles of the danhattan Uistrict
and by those who hed sssisted in the three jrevicus atomio bomb
detonationa. It has been truly said that the operation was "the
:o8t observed, ncat photographed, most talked=of eclentific test
aver conduoted” (App. 32, 7. 15). raradoxicelly, it way also be
suid that it was the o8t _ublioly advertised secret test over

sounduoted,
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The main objeot of submitting the spectacular hages >f the
operation to the glare of publicity, despite the security risis which
this policy involved, was obvious--more cbviocus at ths time, parh;pa.
than now, It wes desirable that the whole world should inow and
appreciate the devastating powsy of the atomie bomb, in order that
the peoples of the world might properly appraise the importance of
organiged efforts to prevent atomio bombs from ever being used in
warfare again,

Yot publis approval of the operatiom beforehand was by no
means unanimouse A Gallup Poll in April 1946 showed 47 percent of
the publie approved and 36 percent wpposed the continuation of the
test program at that time, with 18 percent holding no opinion on the
subjest. (App. B8, 1.17.) iany persons, including some thoughtful
technical men and some irresponsible scare-mongers, regarded the tests
as undesirable or unnecessary, and a wide veriety of objections was
raised, (App. B2, pp. 5,8,35.)

The most thought-provoking objection was that of the techaical
men whe maintained that the tests were unnecessary, Ihey olaimed that
with the deta slready obtained from the atomic bamb detomations at
Alanogorde, and at hircehima a:ud Jdagasaki, together with same further
laboratory teats, the desired results could Le yredioted from cumputa=
tions by theoretical ;hysioists alone, without any further bomb teats.
(App. 32, P, 6.)

Sane welght was later added to tnis objeotion by proof of the
oxtraordinary acourasy of sone of the predictions .neade by the
solentists before the tests., The following is quoted from the
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poreliminary statement by the Evalustion Board of the Joint vhiefs
of Staff, shortly after one of the tests:t "To a dezree which the

Boapd firds remarimble, the vieible phencmena of explosion followed

the predictions made by oivilian and service phenomesnologists attached

to Joint Task Force Cre.” (App. 82, pe 196.)

It seems prohable, however, that the technical men who raised
this obJjeotion have already recognized that it is not valid, or that
they would quickly do so if permitted to study the vast amount of
detailed information which was provided by the tests,

2 Earlx'Studioa and Bugggntionn.

[ ™ A-t LOI Almo‘.

4s early as 1944, under the blanket of secreocy which ¢t that

tine completely covered all the activities of the :lanhattan Ulstriot,

the acientists at Los Alamos undertook investi atlons and studies
of the ¢ffests of bomb uLursts at and under the surface of nodies
of water. The purpose was to determize the relative effectivensss
of such bursts compared with the air burets toward which the .mjor
efforts of the Laboratory continued to be direocted, If the water
burste save promise of heing highly effeactive they could he used

to sdvantage a ainst harbors and ships during the war.

In September 1944, the Urdnance Vivision of the Los Alamos
Laboratory organized Uroup 0-8, "Viater Lelivery, Exterior Jallis-
tios” under 4.M, Shapiro, with the assistance of #,G, “sany and
John von leumann, to carry on suoh studias, which had %eoen dazun
previously by 2,4. Joilllan, bLxperiments wereo sonducted on a siall

scale, with hi:h explosivee in srall gquantities., i3s3 stated ia
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Volume 2 of this Look, par. 14,231 "From the expeorimnental date

it was digceovered, contrary to expeetation, that a surface explosion
produced larger sravity waves than a subsurface exploslon of the
same size, From a theoretical analysis svaling laws were derived
which made it possible to ;redioct with sone assurance the effects

of the aurfece or nesr-surface Jetonation of atomis bombs,"

It is pertinent to note that the thinking of the Manhattsn
Distriet, until after the ccssation of hostilities, was directed
toward the production and delivery of bombs which would »e capable
of zreatest dassage by blast and fire, with the least possidle radie=-
tion effeots, In this respect the purpoge of the early studies at
Los Alamos differed from the purpose of the tests at Bikini, The
testa of Operation Crossroads were intended to ocover all the effects
of tne atomio bombe-from radistion as well as blast arnd fire, Lvenm
if some nations should contlaue to Yook with disfavor on the use
of radioactlivity as a main weapon, there was of course no assurance
that some future belligerent would not have & different view, ard
the fullest possidle nowledge of radiation effeots was thersfore
Laperative, It was beoause of the evidently superior results of
air burstes in the realm of hlest and {ire damage that the .<anhattan
Jistrict did not pursue the studies of water hursts wore intenaively,

be By a Sgnator,

After tne bomoings at Hiroshima and Vagmsaki, on § and 9
August 1948, and the publio announcements which followed, tany
naval wea and others tezan to wonder what aiznt e the arffact of
an 2toale domb if it were used ayminst navel vessels., Sonator
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Brien iodahon (D. Conn.), who later became shairmmn of the Yenate's
Special Committee on Atomis Lnerzy, was the first .an in authority
to piok up this qusstion and asugygeat means for its determnination,
In a 3peesh which he delivered on 25 August 1948, the Senator asaids
"In order to test the destructive powers of the atomio bomb azainst
naval vessels, I would like to see theas Japanese naval ships taken
to ses and an atomie bomb dropped on them, The resulting explosion
should prove to us just how effective the atomie bomb is when uvsed
againat the glant nawval ships, I can think of no better use for
these Jap ships.,” (App, B2, p. 10,)

6, By the Armed Services.

On 14 3September 13945, Lieutenant General 3.4, Giles,
Commanding Jeneral of the U.3,A, Strategio Air Forces, at headquarters
in Tokyo, proposed that at least two atomis bombs be testad againet
the remnants of the Japanese Fleet, and this proposal was laumsdiately
transmitted by iejor Oeneral C.E, Leiiay to General H,H, Arnold and
Lieutenant Ceneral C.A, Spaats, in dashington. On 18 September
General Arnpold submitted the progosal to the Joint Chiefs of Stafifl,
of which he was a member. (The cther members at that tiue were
Cenersl G.C, .arshall, Admiral B,J, King, and Adairal #,J, Leahy,)
Admiral fing, on 18 Qotodber, rsoommended a further development of
the proposals that tne projected tests should be jerfor:ed under
the control of the Jolut Chlefs of Staff and that all related carts
of the Army and Mavy should carticipatej that one bomd should he
detonated iu the air and another in the vatery that a few modern

type vessels of the United States .avy should be iacludod in %he

3.6

“lwl | l l_




A

the target array. (ippe B2, ppe 10,113 31, pare ol.)

3, Authorication,

The Joint Staff Plauners, a verranent working cozmittee of the
Joint Chiefs of Jtaff, were directed, on 10 llovember 19435, to yre-
pare a general plan to determine the tests which should be 1mde and
the speeifie groups which should makxe thems The Joint Stalf Planners
appointed a suboommittee, commonly ocalled the “Laitay Suboommittes”,
which was composed (during the major part of their work) of the
following officers?

dajor General C.B. Laiay

3rizadier Ganoril H,A, Borden

Colonel C.H. Sonesteel

Captain O.W, indorson, Jr, (Havy)

Captein V.L, Pottle (Wavy)

Commodore (now Reav Admiral) #,8, Parsora.
Based on the wurk of this Subsommittes, the Joint Staflf Flanners
submitted a detailed plan to the Joint Chiefs of Staff, who accepted
it, with a few minor changes, on 28 December 1945, (App. 32, pp. 11,12.)

This plan, accompmnied by & detailed administrative and technical
plan of action eubmitted by Vice Admiral %.H.P, 3landy, receivad
the yrellninary approval of the Joint Chiefs of Staff, ard then of
the Seoretaries of var aud lavy, It wms approved by rresident
Irusan on 10 Jauuary 1946+ (Appe 22, pe 13.) UConzressioral apuroval
of tha oporation as a whole was later indicated by tre _.assage of
Hede Ros LUT, on 14 June 1946, authorizing bhe vse o 33 U.5,. combat

vessels in Lle target arraysof the lLesis.
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dn 1l January lu4d, the Join£ Chisfs of <tatf ilssued a directive
to Aduiral Slandy, by which he was desigratsd coumander of "a task
force under tus Jolat vhiefs of Staft far tle surpouse i conducting
tests for Lhe determination of the effecots of atomic expiosives
agsinst naval vessels in order to appraise the strategle implica-
tions of stomiec bombs iuclwiing the reaults on naval design and
tactios « « o (Appe B2, ppe 14,15.)

IThe directive stated further: "Iie goneral requirements of
the test will be to Jdetermine the effects of atomio explosives
against ships selected to zive zuod representation of oconstruetion
of mcdern aaval sud norchant vessels sultably disposed to zive s
gradation of dexage from saximum to aisimum, It is desired to
inelude in the teats beth air 1etonetion and underwater Jletoration
if tne latter is csunsidered (easivle, Teste should be su arranjed
as to take advantage of opportunities to obtaian the effects of
atomico explosives against round and air tergets and to acquire
golentific data of gereral value if this is practicable.”

sud the coswsuder of the task force was “suthorized to deal
directly with agenecics of the Var a.d lLavy Uepasrtuent . o « losluding
direot access to the .anhattan sistriot.”

Joint [sgk Force une was thus eostablished onm 1l Jenuary 13946
its existence was to continue {ur 9 months and 21 days, until lts
dissolution on 1 sovemver 1394d. On 12 vanuary 1946 iis misalon
was ohristened by sdmiral clandy “Cperation Srossroads®.  (appe £2,

9Pe 27, 172.)
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ship devada (for reasons unknown). Five ships were sunk, ine-
eluding one crulser, two destroyers and two transports. .any
others were damazed, (As the tarzet array was disposed so as to
zive & zradation of dans;e [{rom maxinzum ﬁo ainimm in accordance
with the authorized plan, enumeration of the vessels sunk alone
Joes not provide an inforznative gulde to the destructive power
of the bombj and, especially Lecause of the unexpected failure
of the Cirst bomb to hit ths bull's eye ncre scowrately, the
relative ;avcr shown by the air burst of Test Able and the undere
wator burst cf Test Baker cannot be evaluated by mr[‘ resital of
the number of vessels suni by each, f.iovortk;olnn, the nuzber of
vujolt sunk is here recorded, becsuse it ig the simpleat and
resdiocst easure of the effects, and because this measure influenced
the popular conception of the rcaults of the teats nore than any
other).

A rehesrsal for the second test was held on "'ﬁllhm Day",
19 July 1948, and Test Saker was carried out on 25 July 1946)
the second bomb was detonated underwater at & depth of the order
of 100 feet, suspended under the LSi 60 (the lagoon was about 150
faet deep), in a target array of &5 ships. dine ships were sunk,
ineluding two battleships, a heavy alircraft carrier, three sub=
rnarines, a concrete oil barge, a 120-{t, landing oraft, and the
LSk 60, Other shipe were heavily demaged,

It was originally planred to hold s third test, Iecst C, or
Tast Charlie, and & considerable amount of work wss done in jre-
paration for it, [his test vas to be a deep (1,000 to 2,000
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of zwneral poliecy and articularly in rezard to the actual detormting
of the bombs, 1ts line of responsibility extended directly to the
Deputy Task Force Cammander for Technlieal Uirection., In mtters
requiring coordination with other techniecal yroups it was responsible
to the Teohnicxl Directar,

"(b) Orzanizaticm, Dr. ¥.G. Holloway wes in oharze of this

Group, dre. K.S, Varner, Jr. was his prireipal asgistert. Dre

H4E, Bradbury was jresent in an advisory capacity, althouzh not
formally a participant in the CUperation,” (Yiotes It seems quite
ovident that the writer of the Tashnical Report restricted his use

of the term "jartioipant™ to those only who took an actlve yart

in the operation overseas; Ur, Jradbury took a leading and significant
cart throughout the planning stages of the project, as will be

shown in & later section of this chacter,)

"The O13H Oroup included the following subgroupss

Subgroup Pargon in Charce
Bomb Cperation dre R3, Vimrmer, Jr.
Bomd Instruments Uy, ¥,G, Hollaway
Xeagurements of Instantaneously Dr, #.N, Hereson

Produced CGamma Rays

deasurerentes of fast heutrone Dr, G,A, Lirenberger
Radiochemistry of Bomb Preducts be, William dubirson
temguwroemants of Jelayed Camum bre JoLe Tuck
Hays, wto,
3.18
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Subgroup rergon in viarge
fhotography of the Yetonation ur, 3, drixner
Condenser Uage :easurements Dre Je iileboldt
Pime Signals Ur. J, wiesner and

Op, He Velss
Detonation Phenomena in Usneral Pre Jo Hirshfelder

‘(o) Activities, The Group was berthed om ALBEMARLE and

CUMBERLALD SCUKD, FYor Test A, ALBEEARLE was at [wajalein,

"Bomb A vma handed over by the Ol3H Group to Task JGroup 1.5
at the speciel bomb plt on rAwejelein shortly before the dawn take-
off of the B-29 'Dave’s Uream®’, The Group had no responsibility
for the aiming and releasing of the bomb, but it did provide twe
specialists, Ens. Del, Anderson and ire. L.D. Smith, to accompeny
the bomb on the trip to 38ikini, and, before the Linal run, to assist
in assembly and tests.

"Whereas the task of preparing and delivering the bamdb for
Test A presented no new difficulties, oreparing and delivering the
bomb {or Test B prosented a number of new and zajor difficulties.
Principal tasks were:d rapidly deaigning, construsting, shipping,
and testing the homb container; arranging for the lowering of the
bomb and its container to the proper depth ard keeping it there
under jood —echanical ocontrol; developing a nethod of obtaining
from the bomb, in the instant prior to the bursting of its case,
the data needsd in the jamua-ray-timing unethod of evalumting the
efficiency of the daetonationg providing a foolproof system for
remotely detonating the bomb at the desired inatant and with no
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For several months befoure the orzanization of 8~Uivision,
however, the Los Alamos Laboratory and scie of its personnel had
been taking an active part in the preparations for tne ozeration.

In the latter part of 1945, in anticipation of .anhattan
District partiocipation in the proposed teets, tha Virector of the
Laboratory, Dr, 4.8, Bradbury, asked Dr, John Williams to prepare
a tentative plan for the tests, based on his considerable experience
as prinoipal technical asalstant in orgenising and comdusting the
first test of the atomio bomb at Alamogordo, Jew idexico., The plan
prepared by Ur, Williars was taien to Washington by Dr. sraddury,
Or, ¥illisms ard ir, Viarner, and, after approval in srinsiple by
“ajor General L.R, Groves, it was presented to Vice Admiral Blandy
and Reayr Admiral Parsons as a basis for planning, The proposal was
thoroughly discussed in a series of confsrences in ‘ashinzton between
19 December and 21 December 1945, During these discusslons repre=-
gontatives of xany military orgsnizations were drousht inte the
planning sessions, as the scope and ragnitude of the undertaidng
developed,

The Willlams Flan proposed that the Los Alamos Ladaratory and
the .anhattan Vistriaot assume responsibility fors

(1) Coordinating all icstrumentation;

(2) Assembling and delivering the atomic bozbs, to the aircraft
boub loading pit in the case of the air drop (lest Able), and to the
firisg point in the case of the underwmter bLurst (lest Bakxer);

(3) Providing all necessary fusing and firing ejulpment;

(4) Jroviding remote control radio timing and [iring signals,
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inoluding redio transmitters and 3 ecial receivers constructed to
opsrate a solenocld control on receijyt of a selected tius sl nal;

(6) Measuring the efficlency of nuolsar resction by

(a) Fastax photography of ball of fires
(8) Radio ohemistry;

(6) Uamus timings

(d) Air blast condenser gauges)

(8) seasuring total radiation;

(7) Preparing a radiological safety plans

(8) Purnishing aveilable and necessary technical data to
other participating aotivities,

Los Alamos was iuvited to send reyresentatives to iiashington
bYetween § and 10 January 1945 for a series of organizing and instru-
mentation sonferences, and Jr. dradbwy, Dr. Villiams, and Xp, erner
attended these conferences, The organization of the proposed Joint
Task Force was disoussed with Admiral 8landy and Admiral rarsons,
The urgent need for the mppointment of a Test Director to assume
full responsibility for coordinating the instrumentation plan and
the equally important need for a staff to work out and coordirmtse
details with partioipating activities were polnted out by DUr, ¥iillians.
Ag it was apparent that the Los Alamocs laboratory should have
control of the instrunentation plan, on 3 January 1948 Ur. Zalph
Sawyer was asked Ly Ur. Sradbury, with t'w concurrerce of Ueneral
Groves and \dmiral Pargons, to accsot the sosition of Teat Director
(cf. discssiun in _arazrash 7 auscve),

Juring these sunferences the secesaity ror adequate and immediate
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of many parts of the Yanhattan Distriot,

eanwhile, the laboratory ships requested by Los “4lamos bHecane
available at Haval Ship Yard, Torminal Islaend, Ualiforais, for
inspection and conversion, Yuring the jeriod 15 to 19 January, an
inspeotion party, headed by ir. toger Varper and ir, ilobert Hlenderson
and composed of representatives of the tentative d-Division Groups,
inspeoted these ships and wrote speoifications for necessary altera-
tions to adapt USS Albemarle for bomb assembly purposes, USS Cumbere
land Sound for laboratory and measurement functions, and LCT 1359
for >omb {iring purposes, The able cooperation of the Flanning,
Jesign and Production personnel at the Navy Ship Yard, Ferminal
Island, Californiea, mmde possible the completion of planning and
necessary alterations within a deadline date which at first seceued
impossible to meet,

To discuss the status of the preparations for Ugeration Crosse
roeds and possible modifications of the proposed tests, conferances
were held in Washington between 13 aid 15 February 1346. Projeot I
was represeuted by Dr., Bradbury, Dr. Sawyer and iér, Varner, The
peasible substitution of a new test, later terned 'Detoctor'. for
Iest Baker as then propnsed, was disoussed., At this time Test Saker
was to 5e a surface surst and Test Jeteaotor was to be an underwater

hurst, Althouzh there was 1o agreemsnt among the theorists as to

whethor Test Baier or Test Detector should be conducted, it vwas

concluded that the Los Alancs 3~Ulvision, in conjunction with «5Y

Iferninal Island, should underta<e the 1ecessary .reliminary en:ineering

planning to discover whether or aot lest Jeteotor was feasible,
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the 3ailing date uroposed ror LSk 3O on Tast Vetector from 1 lay

to 15 ay, and this unquestionably intluenced tne tinal decision

as to whether the second test of the opération was to be Tost De-
tector or the original Test Jaker (surfwce detonation). OUn 4 lay
1948, after successiul submergence tests nad beoen ocompleted, decision
was zade in favor of Test Uetector, which was acoordingly substituted
for the original Test Saker; thsreafter, Test Haker was recognized

as an underwvater test, and the term “Detector" was no longer applied
to it.

@#ith additional time available after the officlal delay of the
test, the problem of collecting water sanples for chemical analysis
to determine the efficiency of the bomb was again examined. The
radio chemistry zroup (B~-14) under Ur. Villiam Rubingon reaffirmed
their earlier requests for water saaple collectlon as soon as
pructicable after each ahot,

Yarious schemes to avoid complicatiops incident to the use of
renote controlled boats for the colleection of the desired water
samples were considered and discarded, 4uventuslly it waa concluded
that radioc controlled "drone" boats should be used for the collection
of sanples., Iwo parallel programs were undertassn to procure
remote control boatse Ihe .anhatten Uigtrict ohtained the release
of two JK type Army drone boats in tine to load om Loard USS Cumber-
land Sound before sailinz., The .avy Sureau of Shipes released eight
LLVP'a for conversion and assignment to Tesk vroup l.l.3 of Joint
lagk Forgce ure for the ,rinary jurpose of colleoting water sa:ples

and for later use in radiological survey of Jikini Lacoon,.
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Or 17 April 1948 the mjority of the l«e Alamos jersonnel
for Uperation vrossroads sailed in US3 Albepmrle ard USS Cumber-

lacd Sound,

b, Technical Hesponsibilities of the ieasuremsnt Seation, (App. 34)

The Zessurement Section of the Los Alamos B-Ulvision was under
the direct supervision of Dr. «,G. Holloway, vho, in addition to
being leader of this section, was the over-ell director of B-iUivision.
In general, the main funotions of the roups in this section were
the msssurements of the efficlenciee of the tests, or acting as
service groups to those aotually performing the weasurements, Ihis
does not uwean that no efforts were made to obtain other information,
but determination of efficlencles wvas given the hijhest priority.
ileptriotions on other impyartant physical observations were rade
hecesaafy by limitstions ia time and personnel,

As of 30 April 1948, the various groups of the seotion, and
their responaibilities, were as followss

(1) Group B~8., fhe rhotographio Croup, under Jerlyn Srixmer,
had the prirary responaibility of photographirg with Fastax camerss
the expsusion of the shoek front.

(2) Group =10, The Fast .leutron Group, under G.A. Linenberger,
was to measure the total fast neutron flux, using sulfur detectors
rnounted on the decks of a dezen vessels within 1200 yards of the
aiming point.

(3) Group d-11e [he Camma fiming Yroup, under :orris .lereson,
was Lo neasure certain tinmes on Teat JSaker (whether it was ocarried

out At the suwrface or underwater), by weasuring the iatervml between
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wns funotionslly @ part of Colonel Varren's Redioloegioal Group,
It was to messure the total ndintion received aboard several of
the closer target ships, in recording ionisation chamber umnite,
(Note: the work of the warious groups snd c;etions is de~
soribed in greater detail in Appendix B4,)
8, Overseas Aotivities of the Keasurement Ssction, (App. B6)
(1) Advance Party, The sdvance party of B-Divisien
bas slready desn mentionsd (in paregraph 8 above), DPr. Dell,
Mr, Bioe and Ny, Russ were representatives of the Bomd Assembly
Group; Kr. lLehr represented the Kegsuremsnt Bection and Dr. John

Williems served ss ounsultant, ZThis perty arrived st Kwajalein
l1sland, Marshal Islands, on 19 March 1948, Its members wers
quartersd with the §07 CBMU on Xwejalein and msintained hesdquarters
there wntil the main party arrived. The party‘'s funstion was

to ast as advisers for nscessary csonstruction on Kkwgjaleia and
mmu end S0 ley the groundwork for Los Alamos pertieipstion in
Operation Crossroads.

Although most of the work of the advanoe party was eonserned
with sonstruotion et Kwmjalein and Bikini, it alec established
liaison with Roielamur and Eniwetok, The eonstruction on Xwmjslein
was done by the 60T GBMU (Construstion Battalion Mobile Unit) and
oconsisted of setting wp ladoratories and pit handling areas, At
Bikinl oconstruction was dome by the 63 NCB (Naval Conmstrwotion
Battalion) and eonsisted of Fastax tower construetion on Bikini and

Enyu, snd setting up a radio station on Bikini Island,

(2) Continued Preparstiocns. With the arrival of the
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Albemarle (AVef) at XKwajelein on 4 kay and the Cumberland Boumd
(AV-17) at bikini on § May, the sdvence party was abscrbed inte the
sain Los Alamos partye

Within & week after the arrivli of the Cumberland Sound, tihw
Fastax Grouy was moved from the ship to their installations on
Bikini ard Eayu. These stations wers fnlly ocoupied aud were being
wade oporational for the tests,

At B jalein, the &d& Chenmists and the Airborne Blast Geuge
Group moved into their laboratories from the Albemarle. Although
the ladoratories were finished sgtructurally, thess groups were
wmble to mexe full use of their imstallations watil the first two
woesks in June, besause of inadequate power sourses snd air sondition=
ing. Kevertheless, these groups met their deadline schedules for
readinses for fest Able,

Back st Bikini, the Timing (er Black Box) Sestien of Bel2
started their work of installing the redie links en the tarpet
ships, while other meabers of the group were setting the Timing
Control laborstory adoard the Cuaberland Sownd in order. Prastice
in trensmitting ¢iming signals was obtained by Joinming in with
the Army Air Group (Zesk Group 1.8) during their prastice drops
on Erik Island. In erder to test eoordination between the “serc’
tons from the Cumberland Sound and the sstual burst, Lisutenant
Commander 8, Burrige and Dr, L.B, Thompson set up Black Box eperated
cameras on the towers of Brik lIsland to take pietures of the burst,
It was found that the toms and the burst ecourred within a few
tenths of a second mdv it was deoided that both oceourrenses were in
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agresnent,

Corsander Burriss and Dr, Thampaon also oarried through success-
fully the preliminaries for obbaining samples of water in the lagoon,
s soon as possible after the shot, by means of the two JH drone
boats which had been placed sboard the Cumberland Bound st Terminal
Island (see paragraph 8a). The Navy drone bont program (of Task
Oroup 1.,1.5) was proven suscessful, however, and it was decided to
drop the JR drones boat program,

During the interval between the ship's arrival ard Qusen Day,
the Cumberland Sound went to 4ts station, 17 mautieal miles !‘rom
Zero point, in order to allow calibration of radio link receivers
on board the target ships and on the islands, The first test wms
en 11 dune.

As the messursment section was pesponsible for installstion,
testing and uixitommo of radiation nonlitor- on the B-l7 drone
planes, it wes neosssary for Dr, V.A, Nedsel to make a few trips to
- Eniwetek to scocmplish this., These B=17%'s were to fill bags with
radio-active partiocles from the eleud resulting from the bowmd,

On £ June, the LEM-00 arrived at Bikini aboard the LED-4, and
immedistely the Firing Sestion and the Gamma Timing Bectien (of
Group B=12) moved aboard to install thelr squipment for Test Baker.
The installations were finished by 11 June, Tests made while the
Cumberland 8ound was at sea on that date proﬁd wsatisfastory,
showing trouble with the repsat-back cirecuit, Another test at sea

on R0 June proved satisfastory in all respects,

The measurement groups on kwajalein sonsisted of the Eadiochemioal
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Group, B-14, and the Airborne Blast Gaugs Group, B-13, They were
looated in Quonset huts on the southwestern part of the island,
Both groups partioipsted in Tests Able und Baker and made measurements
of both shots, The Radio Chemists, after obtaining and amalysing
samples of the lagoon water by drone boat end samples of the eloud
fron drone plamss, determined efficiencies. The Blast Gauge Growp
dropped condenssr bdlast gauges immediately bsfore each shot and
received resords of the eir blast, at ¥ miles slant racge. ZThis
group alsc ebtaimd prectioce by participating in practice drops on
Erik lsland, In the first test, the air blast msasuremsnt perxitted
the bombd efficiency to be oalouleted, but in the second test, the
measurenent of the alr blast fumished no sonplete estimts of the
sfficiency,.

(3) Quesn Day. By Queen Day minus one, all installations
wore coxplete on ships end islavds, end only adjustments that
would heve ¢o wait until nearly the last minute renained, Qusen
minus one was annowosd at 0900 L ("L® signifies Bikini locs)
time), B2 June; immediately thersafter the field parties left
the Cumberland Sound €0 perform their final functions., ZRedio
sontast wae maintainsd between ¢he ship and all field parties
in ease emergeneies should arise, At noon of the same day, as
ths support ships started tc leave the lagoon, and targst veasel
srews wers svacwted, the need for radioc oontaet beocams wors
evident, JNo inoidents cocwrred, All parties returned to the
ship by 1800 L, after having accomplished their missions., That
night st 2250 L, Quesn Day was cancelled because of weather,and
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the next day became Queen minus one. The mmjority of the field
parties went out again on that dey and returned by dark,

On the morning of Quesn Day, 24 June 1946, the Cumberland
Sound moved out of the lagoon snd headed for her etation, 17
mauticeal miles from fero. Coordination betwesn the ehip and the
baab-oarrying aireraft was perfeot, and all timing si;, 1z went
sut propsrly. After ths rshearsal shot and before re—entry, the
drone boats were used and ploked uwp sizulated redicsctive samples,
The samples were transferred to a destroyer and rushed to mui#.
Also, simulated drone plane rehsarsal wms held with the Radio
Chenists removing gas-bags and filters at Eniwetok and Roi~Nemur
respestively, Becauss of delay in re-sntry ef the lagoon on
Quesn Day, no pracstice smll party rehearsel was held, Queen Day
operations were deolared offielally at an end st 1800 L,

An {ncidental test an Queen Day was ths link test to the
LSM 60 without anybady aboard, simulating as much as pessible
Baker Day operation, This test was satisfaciory in all respests.

Between Queen Day and Able Day the majority of the time on
board the Cumberland Sound was wssd in preparation for Able Day
eperation, No further tests wers made with the LBK-80, and she
was taken to Kwajalein on 27 June. The final cheoks on the Blaok
Boxes snded on 290 June,

(¢) Able Day. Able minus one was announsed on 50 June at
0830 L. First of the field parties to leave ship was the Fastax,
followed by Black Bax, The Gussm Radiation end the Heutrom
Redietion parties left soon after, The work went amoothly and all
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filters from the Navy F6F dromes. DBoth purties, with their ‘umplu,
wore ferried to their kwajalein leboratories by plane,

The Cusberlsnd Sound re—entered the lagoon Able Day afternoon.
The Fastax parties prmodod to their stetions to pisk up thsir
film, but beceuse of the timing mor no sultable records were
obtained, OUr Abls plus 5ne and two, the Heutron Kedietion party
want to the target ares and managed to pick up 34 out of 44
sanples on board the target ships, and then returned to Los Alamos
in order to eount the astivity, The Gamxe Eadistion party went |
out on Able plus two and recovered records from five out of eight
installations,

(6) William Day. After Able Dsy, sonsiderable effart ws
put &nto making sure that the links to the LSK-80 would bde in
perfect order for Baker Dny. Work was continued slso, however,
on the Black Buxes and the Onmem Kedistion iratallations, although
there was soms delay because an approved targest layout was not
available until after ¥illisn Day.

Link tests between the Cumberland Sound at sea and the LB-60
iz the lagoon wers sondusted en 7, 11, 13, 14 and 156 July, with
sucoess reported on all tests expept that on 15 July,

William minus one dey was deolared on 18 July, mnd reguler
"minus one” day eperations wers carried out. In addition, parties
went to the L3 et 2050 L and wers joined by Section Leader Harbert
'Ball and William Koby (of the Piring Bection of B=12) at 0430 L
on William Day. Dr. Holloway was evacuated to the Cumberland
Sound et 0545 L, with the cther persommel remsining aboard te
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watoh operations,

On William Day, 19 July 1946, the Cumberland Sound left her
berth and stood off Epnyu lsland until Dr. Hollowmy came abosrd,
~ At 0730 L the ship wns ox station, 16 mautical miles from peint
Zero, Beoause of weather sonditions, "How" hour was po.stp'ouod
30 minutes and the rebearsal bozb was detonated et 0805 L. The
epsration was suocessful, slthough ous repeat=back link falled
because of generator failurs on board the L5i«§0, A flash bomb
simulating the boeb, but fired by Black Box siguals, weat off early
bsosuse of spurious signsls,

Ro-entry praotice operations were socantinued that day and
Williem Day sotivities snded at 1600 L.

‘6) Baker Pay. The interiz between William Dey and Baker
Dey was used for putting equipment in finsl working shaps, On
28 July the Cumberland Bound went to sea again to give standerd
signals to the Black Boxea, At the ssms time a successful teat
ws held with the LBLi-50,

Baker minus one day was deslared at 0900 L, 24 July, 3Ihe
saze morning the Fastax and the Gemma Radiation parties h!t the
ship for their stations. Parties left for the LSN-G0 to meke
final tests, At 1200 L br, Bollw looked all timing trensaitters
on the Cumberland Sound aud gave the keys to Mr, Warner ex the
L8}, That night, after all psrties had retwnsd, Pr. kollomy
and Dr, Hall went to the LSk~80 to spend the night.

At 0500 L on Baker Day, the Cumderland Bowid left her anchorage

and st 0620 L the last swecwmtion party from the LSK-80 came
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aboard. The Cumberlard Snund srrived at stetion at 071t L.

Al]l operations were carried out sweessfully, and the Test-B bomd
was detonated at 53,7 seconds after 0834 L, 25 July 1946, or
spproximately 4185 pom,, 24 July 1946, Easterr Btanderd Time

(App. B2, p. 161), After bocb detopation, the Hadic Chealsts,
again using drone boats, sequired radicactive semples from the
oorter of the target srray. These samples were tawen to Ziwmjalein
by ship, Alir sauples were scquired and transmitted to Ewajalein
by procedures identiesl with those used for Test Able,

At 1500 L the same dsy, tre Cumberland found re-entered the
lagoon, teking & pesition {p the lee of Enyu Islend, The saze
afternoon the film from Enyu Island was evmouated, On Baksr
plus one, all equipment was evaowsted from Enyu. On Baker plus
three, film was taken from Bikini and ths ¢t afternoon the Cumber-
land Bound put out to sea decause of possible radiological denger
in the lagoon, The ship eame back the afterncon of Baker plus
four, «nd all equipment was svacuated from Bikini. She mext morning,
Saker plus five, the ship arrived at her old berth in the lazoom,
and the Uamme Radiation party went out and recovered their records
as well as their equipment. The Black Boxes were also recovered
the sane day,

- On 1 August, the Cumberland Socund left the lagoorn, and arrived
at San Pedro, Califarnia, on 12 August 1946,
8, Menhattan Distriot Personnel.
In the foregoing paragraphs of this chapter mention has been

made of the names of many persornel of the Manhattan Distriot who
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took a direct part in Uperalion Crossroads, and in most cases

ez indication has been given of the eountributions made by eash
one, It has not boen femsiiule in all cuses, however, to distine
guisk olearly betwesn those who bslouged to the sanhattan bistrict
and those who did pnot; indeed, it i8 in sone vases diffioult to
deteruine such a distiootion eceurately. In preparing the resapitule-~
tion shiek follows, of the prinaipel Crasarcads Opsration parsonnsl
of the kanhattan Distriet and 4hei> soutributions, the intention
has besx to include the names of all those of importancs who were,
or had besn previcusly, direotly somneotsd with the Nanhattan
"Distriet. It may well be that errors of comigsion have been made;
if 8o, the suthor of this shapter regrsts thes and sssunes full
responsibility for them.

Because the Loibs weed in the teats wers manufestured by the
Manhatian Distriet, it is eorrect to say that nearly every person
in the¢ Distriot had ax indireot part in the cperation, ZThis
recapitulation is goufined, however, to direct participants enly.

Esjor Sensral L.K., Uroves. As Commanding Gensyal of the
Manhattan Project, Genersl Uroves dirested or approved the parts
played 1o the opsration by the aanhattan distriot as a whole and
by ite o«nponoﬁt erganisations and individuals, Le served also
a8 econsultant to the Tesk Forece Commander, He snd members of
his Uashington headquarters staff, togsther with eertsin eivilian
eonsultants, served as au advisory group to Admiral Blandy from
the initial eonferences turough all stagss of planning, for such

iteus ss the targut layout, fuel sxd ammunition loading of ships,
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socurity meaeures, location of detonation points for both bombs,
and censorship of photogzraphs, Thie group slso advised the Army
Chief of Btaff op Crossroads matters wiel were referred ts the
Joirt Chlefs of Staff, Generel Groves also served with the kKill-
tary Advisory Board to the Officer-in-Cherge of the Atomic Bomb
Projeot, and this Board attended important confereunces at whioh
plens for tho operation were forwulated. {App Bl, paragrayh 843
Bz, 3.21.) ,

Rear Admiral W.8, Parsons. 7The appointment of Adnirsl Parsons
as Peputy Task Forss Commsnder for Rechniesl Direction has bemn
doscribed ir paragraph 6 above, In this key position and as
Commander of Task @roup 1,1, the Technical Group, he direoted all
the technicel and socientifis activities of the Operation, sud he
served as lisison officer between the Task Foroe and the kanhattan
District. Wml Parsons alsc gerved as a menber of the Leiay
8ubcommittee of the Joint Staff Planners, and, as alteruntc for
Adniral Purnell, on the Kilitary Advisory Board to the Ufficer-
in~Charge of the Atomic Bomb Project, (App. B3, 3.24, 3.26.)

E¥ajor General T,F, Farrell. General Farrell had sorved as

sxecutive officer of the Menhmttan Project and es deputy to Genorsl
8rovee, He had served as field commander of the Hiroshima and
Bagesaki missions and of the Eauhattan Distriet survey groups

who had entered Japan shortly after the cessation of hostilities
to ovaluate the effects of the two combat bazbs. General Farrell
had retired to priwate life (in the New York State Departuent of

Public Works), when he was appointed a member of the Eveluation
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to the Sesretary of State.) (App B2, page 183.)
Colenel Stafford L. Warrsn, As Chisf of the Medical Section

of the Manhattan Distrist, Colonel %arren was the logiosl man to
serve a8 hoad of the Radicaotivity Group of Operstion Crossrosds,
and to serve as Radiologieal Safety Advisor to the Commnder of
Joint Zasgk Foroe Ons. The funotions, erganization and sotivities
of the Radioastivity Group have besn desorided in Paragraph 7 sbove.
Colonel Warrem's responsibility for the protection of personnel from
the radiclogiesl hasards, partisularly after Test Baker, wns a
heavy ene. It is greatly to his sredit that mot a single one ef the
42,000 personnsl involved was sericusly injured by rediocectivity—
despite the desire of thope soncernsd with important phases of the
tests to return to dangercus areas as eoon as possible (App. B2,
page 48),

Br, ¥,B, Bradbury. As Pirector ef thw Los Alamos ladboratery,
Dr, Bradbury dirested the ecoperstiwve astion of that laborstory
in its important eontributions to Operation Crossronds, estadlished
the Special B-Division of the Laboratory, snd, in sddition, served
28 & spesial oousultant both in ¥ashington and at Bikini; all of
these activities are deseribed in grestor detail elsewhers herein.
(8se Vol, 25 slao App.Ad; A3, B.44.)

Br, R.A. Bawver, The brevity of the eomnestion of Dr. Sawyer

with the Mamhattan Distriet prior to his appoiztment as Teshnieal
Pirector of Operation Crossroads has desn desoribed in paragreph 7
above. ZKevertheless, eapecially besause hs held the title of

Agsociste Director of the Los Alamos laboratory, his mame belengs
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in 4his resspitulation, His contridbutions to the operation were
importent, As desoribed in the Technical Keport of 18 Ngvember 1946,
his responsidilities, under Admiral Parsons, “inocluded plamning,
administration, cocordimtion, and swervision of measurexsnt of
pressure, radiation, waves, radicactivity, and other ‘direct effects’
of the explosion (but mot dstermination of damage to ships end mat~
erial and met determination of injury to animals)™. (App. BS, 3.54)

bre ¥.6. Nollowmy., Dr. Bolloway had desn ons of the inltial
scientifieo personnsl at Los Alamos laboratory and even before this
Laborstory was started he hed served om Manhattan Digtriet work, as
the head of a group at Purdus University, uader the general direction
of Bre d.B, Oppenheimsr., At Los Alamos ke Served as e Project Engi-
neer in the 8 (Weapon Physies) Division, and ke sharsd with Dr,
Fhilip Merrison the responsibility of dseigniag the pit aszsambly
of the bomb, For Operetion Orossroads he served as head of the
B-Division, and hs alsc headed the Nessursnents @roup of that Pivisgion,
with Meadquarters on the Cumberland Sound. (See Vol. 23 alse, App. |
34, 85,)

Nr. R,8, Warner, JNr. Serner had long beer activwe at Los Alamos,
Ee had sarved on the Weapons Committes—-the technieal polisy committee=
for the projeet of sstablishing an overseas eperating base at Tiniasn,
for the sambat use of the atomie bomb (Projest Alberta), snd he had
headed the Fat Man Assembly Team on that projest. For Operation
Crossroads, lir, ¥arner served as Assooiste Pivisia Leader of B-
Pivision and as alternate to Dr. Hollowmy, and he headed the Assembly

Bestion of that Division., (See Vol. 23 alsc, App. B4.)
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Other personnsl of the bB-livision are shown on the organization

sharts in Appendix 4,

These sharts are 1dentified as follows:

(1) Assembly Beotion of B-Division, as of 6 March 1946,

(2) Mesaurement Section of B-Division, ss of B5 Mareh 1946,

(3) B-Division Heasurement Seotion, as somsiituted duwring

the operation oversseas.

Eliminating the duplications in the names iicluded on these

sharts, lumsminmu. All of these served as persoansl

of the Manhatien Pistriet,

are as follows:

Adans, R.XK,

Clansy, Niohael
Collins, Arthwr
gmu, Ralph L;
arl, Seretta
Cowan, George e
Dailey, Philip K,

Davis, deil
m’ ‘.‘
De Belm, €N,

De Witt, B G,
Diag, Manuel
Disner, l.l.
Poddn, Edwin L,
hamnian, John
Durand, Erie
Engelkemelir, Den
‘)’“tﬂ’, Dl'-
Fortine, Frank

Nermann, E.C,

Bildebrand, Lt.Comdr.
B, K,

Hill, Orville

Hillis, Leuells,T/%

Hirshfelder, J,

Hollomy, Marshall 4.
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Arranged in alphabetical arder, they

Holm, Hodert

Yoo » Carlton
Eoran, Anna M,

Bull, Mec, dr,
damisson, W.A.
Jerrems, A.8,
Johnson, Rodmey W,
Kaym, 4o

Klein, Joseph
lnl”; R.A,

Xnudsen, Artaur
Xoester, George A,
Konopinski, Marian
Kreisendack, Paul,I/5
Lanatan, Thomas 3,
larkin, William
Lawrence, ¥William
Lehr, HM,
mﬁl‘ * “0‘0
Livingston, Pomsld €,
Legan, I.R,

Nashen, Arthur
Mages, Jdohn

Mai nhardt, Robert i,
Mastiek, Domald
May, dack

MoCerd, %,0,, dr,
Meteoal?, Richard
Miles, John

Miller, Domld
Montgomery, Theodore



Naley, Borman
“‘“1. 'O‘.
Nersson, Morris
Rewsll, Arthwr

Ogle, Eilliam
Ortis, Nobarta
Parker, Francis, 1/4
Fodlesak, Irens
Prince, 8idney L,
Raud, L. @,

Rieds, Johx R,
Roark, Naj. R.L.
Roobusk, Lenneth R,
Rohlfing, Salther 4,

Rubinson, Wllisn
Rudenberg, Ounther
Ruwss, “wrlow §,
Russel _, John K,
‘lh’.lm, n‘tQ
Schults, Raymond
‘M. .G,
8lotin, L.S,
Sxith, leon D,
Stanley, Charles
Stewmrt, Willianm R,
sm‘.; John ¥,
Strelf. _ 2, lercy K,
Tayler, Eaymond
Thompaon, L.B

10, Results and Conolusioms.
Ihe most isportant results of Opanﬂen Crossroads may be

desoribed as follows (App. Bl, pe_.graph 92)1
8. It was demonstrated tkat . preperly placed stomlc bamb,
sither in the air or underwater, will sink s eapital ship at olose

' Rilley, George P,

Titterton, E,X,
Janes
Yan Vessem, Alvin D,
‘u'nu', “‘." ‘q. re
Yarren, Martin
‘.Wg R0,
Waiss, lerdert
Wieboldt, James
¥issner, Jerons
¥hite, Roger
¥hitworth, Lemie
¥Wilhoyt,lt.Col . Ellis K.
Young, Dorris
Young, Narcld K,
Young, Miriam, /8

range, damage heavy ships within 800 yards, and demege light ships

within 1.@0 M‘-

b It was demonstrated that the radicsetivity generated by

the explesion of an stomie bomd L » major casmalty predusing effect,

8+ Naxy dsta wers sollscted en the effests of the atemic

bomb anii; blast pressure, heat, redicsctivity of fission

products, radistion of neutrons, gemma rays, siphas and beta partisies,

biolegieal resctions, and electronies,
4. The Bavy and the Army, by study ef the effects on their
squipment which wms exposed at Bikini, will be embled to design

equipment in the future with knowledpge as to how to pretest against

the atomic bomb,.
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An informative and thought-provoking eomparttive svaluation
of the two tests of Operation Crossroads may be found in the last
sectior of the "Freliminsry Etatement of the Evaluation Board®,
released by the White House on 2 August 1948, This seotion is
headed "Observations and Comelusions, Both Tests” and reads as
follows {App. B2, pages 198, 199)s

“The opersticns of Joint Zask Force One in sendusting the
tests bavs set & pattera for tlm;' sftective sooperation of the
Arzed Berviess and eivilian ssientists in the plamning snd exesu~
tion of this highly teshuieal epsration. Norsover, the Sests dave
provided waluable training of personnel in joint eperations requiring
groat precisien and scerdimation of effert. |

%1 is impossible to evaluats an stomic burst in terms of
sonventiomal explosives, 4s to detonation and blast effeate, where
the largest bomb of the past was effective within & rsdive of a
fow mired feet, the atomic bombd's effeetivensss san dDe measured
in thousands of fest, Sowsver, the radislogieal wffoets have no
parallel in eonventisnsl weapons. It is mscessary that a sonven~
tional bomb seore a direst ntunu&ruu of not more than a
few feot to sause significant dammge to a httluhip; At Bikini
the second bomb, bursting wder water, sank a battleship Lmmedi-
ately at a distanes of well over 500 feet. It damaged an airoraft
sarrier 80 that it sank in a few hours, while another battleship
sank after five days. Zhe first damb, bursting in air, 4did great
hars to supsrstructures of major ships within o half-mils radius,
but 4id only minor damage to their hulls. Mo ship within a mile
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of either burst sould have esoaped without some damage to itself
and serious injury to a large number of its arew,

"Although lethal results might have boen more or less squiwva-
lent, the radiclogioal phencasna sscompenying the two bursts were
markedly different, In the case of the air-bwrst bomb, it seoms
sertain that unprotected personnsl within ens mile would have
suffered high easualties by intense neutron and gamms rediation
as well as by blast and bheat. Ihoss surviving izmediate effects
would not have besn menaoed by radioactivity persisting after the
burst,

“In the oase of the wundervater explosion, the air-burst wmave
was far less intsnse and thers was no heat wave of signifiesnce.
Moreover, bscauss of ths sbsorption of neutrone ard gawans rays by
water, the lethal quality ef the first flash of radiation was not
of high erder, But th; seoond bomb threw large masses of highly
radicactive water onto the decks and into the hulls of vessels.
These eontaminated ships became radiocactive stowes, and would have
burnsd all living things stoard them with invisible and painless
but deadly radistion, |

®It is too scen to attenpt an acalysis of all of the implioa-
tions of the Bikini tests. But &t is not too smoon to point to the
necessity for immediate and intensive research into seversl unique
problems posed by the atomic bomds IThe polsoning of large volumes
of water presents sush a problem, Stuly must be given to proecsdures
for protecting not omly ships' erews but also the populations of
cities against sush radiologloal eoffects as were demonstrated in
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Bikini lagoon,

"Observations during the two tests have established the
gonsral types and ranges of effectivensss of air and shallow
underwater atomie~bomb bursts on naval vessels, army materiel,
inoluding a wide variety of Quartermaster stores, and persounnsl.
From these obssrwations and from instrumsntal data it will now be
possible to outline such changes, not omly in military and nawal
design but also in strategy and tactiss, ss future events may
indicate.

*National security dictates the adoption of a polioy of instent
readiness to defend ourselves vigorously sgeinst any threat of
atomic weapon sttack st any time and adherense to this policy until
it is eertain that there can nsver be an atomic war, One sndwing
prinociple of war has not besn altered by the advent of the atomio
weapon, Offensive strength will remain the best defense. .Thersfore,
s8¢ long as atomie bombs eculd vconceivably be used against this
sountry, the Board urges the oontinued produstion of atomie utaihl
and research and devealopment in all fislds related to atomic wrfare.”
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ABSENSLY SECYION OF B DIVISION

Roger 8, Warner, Jr.

Lts Coly Bllis B, Wilheyt, Jr., Olem A. Powler, R, " Hendersen
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APPENDIX B
REFEREBCES

(MDH: Manhattan District History Files: AFSWP: Files of
Armed Forces Special Wespons Project)

Operation Crossroadsj an account prepared by ¥ajor Philip G,
Krueger. (Par., 81-92,) (SECRET) KDH
Bombe et Blkini, The Officiel Report of Operation Crossrosds,
Prepared under the Direotion of the Commander Joint Task Force
One, by We A, Shuroliff, Historien of Joint Task Force One;
published 1547, by Wm. H, Wise & Co., Ino., New York. AFSWP
Teohnleal Report of Operation Cressroads, fnp;rod for Commander
Joint Task Force Ons for Transmittal to the Joint Chiefs of Staff
and their Evaluation Boards by Dr. W, A, Shurcliff, Historian,
assisted by Mr, D, %, Beckler, Deput; iistorians Mr, Peregrine
¥hite, Assistant Historian; Mrs. Virgir . Shapley, Editor, end
othere, 18 November 1948, (TOP SECRET) AFEWP
History of los Alamos B-Division, 30 April 1546, In two parts:
History of Los Alamos B-Division; Los Alamos B«Division Messure-
ment Section « Teohnioal Hesponsibiliti 1, (RESTRICTED) KDE
Overseas History B-Diviaioh ~ Measureme_. Beotion « Operations
Crossroada, Submitted by Herbert M. Lehr; approved by M. G.
Hollomy « 15 August 1846, (SECRET) MDH






