l"»(:'.rd'(qfh't"' SR B T ANt AaMtaN e Y e M e A e T AT AN WA T W AR T IR T AT et e et a At ety LT T T T, R T TR T e T e T et e e e -V .

~

s .

o PHOTOGRAPH THIS SHEET

LEVEL INVENTORY

Atomic Bomb lests Able and Baker
( Cpecatmn CROSSRs2S)

DOCUMENT IDENTIFICATION

DTIC ACCESSION NUMBER

25 Joly'%

DISTRIBUTION STATEMENT A

Approved for public release)
X Distribution Unlimited

AD-A9952/3

22 DISTRIBUTION STATEMENT

, ACCESSION FOR r—
2 NTIS GRAAI K
2 DTIC TAB O

]
N UNANNOUNCED O
) JUSTIFICATION

i -
3
£ )‘.'. BY
hE)
il DISTRIBUTION /
> AVAILABILITY CODFS

) DIST AVAIL AND/OR SPECIAL

“

\ 3

0
o \.‘.‘

DTIC

ELECTE
JULS 1984,

D

DATE ACCESSIONED

DISTRIBUTION STAMP

UNANNOUNCED

-

LA

s

% '

]
[Ae
%

DATE RETURNED

L

1) 'y

84 07 05 011}

o o B e

Pt )

o

L

_..
@

DATE RECEIVED IN DTIC REGISTERED OR CERTIFIED NO

XN
ﬁ‘g'a ‘e7s"a”

7

PHOTOGRAPH THIS SHEET AND RETURN TO DTIC-DDAC

R:‘.

P

DTIC forM 70A DOCUMENT PROCESSING SHEET PREVIOUS EOITION MAY BE USED UNTIL

LALS

b % S
A M

L/

T T R B L T T T T T 7 T R A A ie th Wdy T A S A A TR RSN RN R A S TR AN A TR L LN L LR PR



DoD/DNA t DOG/OL

public relegse;
limited

VOLU"E 2 OF 3 r“‘-—"-' A_-_Q‘U'j ’C/ 4 /
!
§
!

CONDUCTED AT .- "0 7. |

-

BIKINI ATOLL, MARSHALL ISLANDS
ON 1 JULY 1946 AND 25 JULY 1946

Classification (eancollod) (m tO:_U.NMs'HED

A-L*ority of__~ .
l”',' AN Dato_l_]_
P Director of Ship Material, Joint T

{ivars Dra ‘*/‘7/ Yy

Statement A
Approved for
Distribution un

S Copy No...oneeeeammr
33617
UNCLAS
i SIFIED B 9781
...................... SO o St A e e a0 00y G .\_.,-....._._\._ TR
SR YR \'A'.\'.:u\ \.‘. R R I R A L S LG O S A A OO SV PR A A




o

THIS DOCUMENT IS BEST
QUALITY AVAILABLE. THE COPY
FURNISHED TO DTIC CONTAINED
A SIGNIFICANT NUMBER OF
PAGES WHICH DO NOT
REPRODUCE  LEGIBLY.



OPERATION CROSSROADS

Table of Contents

Volume I]
Chapter 6 ARMY GROUND GROUP
Chapter 17 NAVAL MEDICAL RESEARCH SECTION
Chapter 8 ELECTRONICS GROUP
Chapter 9 SHIPS INSTRUMENTATION GROUP
- Chapter 10 ORDNANCE INSTRUMENTATION GROUP
. Chapter 11 OCEANOGRAPHY GROUP Y
Chapter 12 SHIPS TECHNICAL PHOTOGRAPHY SECTION \
Chapter 13 SUMMARY L
| Appendix I:  BIBLIOGRAPHY e
Appendix II:  LIST OF TARGET VESSELS : | et e
Appendix 11I: OPERATIONAL DESIGNATIONS OF :.‘
GROUPS AND UNITS L0
Appendix IV:  LIST OF PERSONNEL ] :
Eﬂz PP ) J@t@ e
DO RESTRIDTED DATR
Ll IR f L — mrc_g'u;mrgmw — ;;;':;_:.‘-.-:g;;-\._j-.‘
[ Mbs e e
CONFILENTIAL o7 T S
-BRIRERTAL -
T




LRt

UNCLASS

I SO

RIS

]

IF

©
21
e
.
a,
=
O

ARMY GROUND GROUP

UNCLASSIFIED




g ey ——

il

b g .'. ..'-l

- - - cL ' ~. ".

A T it s
St e

.

MELT

Y AR A
o R R O

YUY TTLT

w
an e

[ Rt
- R

-a

A S A

]

"M

¥ ]

[ S N

. " A

A A

IV

.
.

.

(H=%10)
lINN ¥1V

(d=+10)
LINN AYOINAHD

(8-%10)
LINA NILSYNNILEVYNOD

(0-+10)
LINN TYNOIS

(3-#10)
1INN IINVNONO

(9-¥i0)
LINN BIINIONI

¥383M 'H'F 102

¥301440 3AILNO3X3

ddvls
AVOINHOAL

r e rTy vy

PR A e

(8-%10)
NOIM3Q3M4 AP 10D

av 3H

(H-8-%10) dNOYS ANNOHO AWYYV

-y - .
. Ly, v e

¢« . e woem
n




ARMY GROUND GROUP

Exploratory Discussions

On 2 January 1646, Vice Admiral Blandy discussed with
Brig. Gen. William A. Borden and Col. Gervais W. Trichel of
the New Developments Division, War Department Special Staff,
the general subject of Army participation in the atomic bomb
test, which had been proposed but not yet approved by the Joint
Chiefs of Staff. General Borden suggested the desirability of
having a senior Army Ground Forces officer as a staff adviser,
and Maj. Gen. A.'C. McAuliffe subsequently received this as-
signment. The Army decided that ti.c New Developments Divi-
sion was to coordinate Army participation in the tests, keeping
interested agencies informed of the status of the project.

Colonel Trichel met with Admiral Parsons on 21 January
to discuss representation of the Army technical services in
the tests, and it was agreed at this time that the Army techni-
cal services should have representatives on the staff of the
Director of Ship Material, who was charged with preparation
of the target ships. These representatives were to form a
group with the same relative position as groups from the vari-
ous Navy bureaus. The following day Colonel Trichel made
arrangements with the Army Service Forces for selection of
representatives from the technical services.

On 23 January, Colonel Trichel arranged with Brigadier
General Hewett for the Army Ground Forces to propose a list
of equipment for test, and the next day he began work on the
organization of an Army technical group. After a conference
on 25 January with representatives of the technical services,
Colonel Trichel organized a group of staff representatives as
a planning unit to serve under the Director of Ship Material,
who in a conference the same day briefed them on the target
planning aspects of the tests. Later this group became the
nucleus of the Army Ground Group. Aiso the same day, the
group attended a conference cailed by the Deputy Commander
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ey for Technical Direction at which Dr. von Neumann presented. *
e data on the range of effects to be expected from the explosion S e
of the atomic bombs. This technical staff group, responsible

for selection of test items, coordination with interested agen- R
cies, arrangement for target ship space, and personnel re- e
quirements, comprised the following:
Col. H. H. Pohl Corps of Engineers LS ‘
Col. J. H. Weber Ordnance Department R e
Lt. Col. S. B. Lucy Quartermaster Corps
Lt. Col. W, E. Plummer oignal Corps
Maj. O. O. Kenworthy Chemical Warfare Service

Lt. Col. F. W. Browning was designated as liaison cfficer for i
the Transportation Corps with the Task Force. Colonel Pohl, ::-L-;-'.-j'.-'-.i-_ g
as senjor officer, directed the activities of the group. & '

.........

Formation of Group

The Army organization under the Director of Ship Material fl-_:,Z;:jfx;;l-i;i-_:j.

began to take final shape on 25 January when Col. John D. e °
.\ Frederick, Inf., assumed his duties as commanding officer, R
. Army Ground Group, though the planning unit was not absorbed i
o until 4 February. Towards the end of February, Admiral B
”.-_:' Blandy requested a rough draft of the plan for Army Ground PR
b Group participation. The head of the Group immediately pre- & “ - .
p pared and submitted the plan, which received Admiral Blandy’s . .%. s,
& approval early in March. The final draft was published on 18 R
B March as Annex N to the Operation Plan. e
- The Army Greund Group consisted of a headquarters sec- S bR
N ticn and six operating units, one for each of the technical ser- RN
@ vices participating in the tests. By 22 March the headquarters .
3 section was organized into command, technical, and adminis- SR S Yy
o trative units. The command unit included the Commanding I REAL R
25 Officer of the Group, the Executive officer, an Operations offi- o ,;'.-,..:i;':i;'j_'
[ cer and their clerical assistants. The technical unit comprised S i i
‘j. representatives of the technical services involved: e ®
o
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APPSO S S

Col, L. P. Jordan

Lt. Col. S. F. Musselman
Lt. Col. S. B. Smith
Major =. K. Walters
Capt. H. C. Adams

Capt. C. H Wollenberg

Guartermaster Corps
Ordnance Department
Corps of Engineers

Army Air Forces
Chemical Warfare Service
Signal Corps

Members of the technical unit were neads ot the six operating

units of the Army Ground Group. The operating units were

composed of groups cof inspection teams, each of which was

assigned to and embarked in a target ship. The administrative

units consisted of an administrative officer, a senior non-com-
missioned officer, and a staff of enlisted personnel to handle

ofiice routine, and other duties as required. The headquarters

section of the Army Ground Group was embarked in WHARTON
along with other groups under the Director of Ship Material.

Responsibility

The responsibility of the Army Ground Group was to deter-
mine the effect of an atomic bomb upon selected items of Army
equipment at graduated distances from the burst.* The re-
sponsibility of the various technical units was to support the
Army Ground Group Plan by sybjecting equipment to radio-
logical, "heat, pressure, and blast effects not contemplated in
the original service and engineering specifications, and to in-
spect and analyze the results. It was considered that exposure
of Army equipment on the weather decks of target ships would
approximate the exposure in field operations closely enough to
have definite value. The Army Ground Group did not itself emr-
ploy any special instrumentation with the exception of special-
ized Signal Cox;zps equipment used in conjunction with the Elec-
tronics Group.“ Pertinent data regarding blast, pressure, and

lsee Annex N: Army Ground Group Plan.

Zsee Chapter 8: ELECTROMAGNETIC PROPAGATION.
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e other phenomena would be .nade available from other agencies e o
: participating in the tests. The inspection teams of each opera=-
A% ting unit were assigned to target ships carrying equipment
R under the cognizance of that particular unit. The duty of the TR
‘\-Z:fj commander of each inspection team was to insure the loading, NS P
e care, exposure, and inspection before and after the test of all A
= items under his charge, and to make a report of the results. ah AT
The duty of the unit officer representing each of the technical S ‘

services was to coordinate the activities of all the inspection
- teams representing his service and to prepare an overail tech- 3

f-;-_?-' nical report of the results based upon reports of the inspection
- teams and his own observations.
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SUPPORT OF ARMY GROUND GROUP PLAN

Quartermaster Unit

The CQuartermaster Corps formally entered Operatior
Crossroads at the conference of 25 January, called by the New
Developments Division, War Department Special Staff, when
Lt. Col. Sam G. Lucy was designated as technical unit repre-
sentative for the corps on the staff of the Director of Ship
Material. The primary concern of the Quartermaster Corps
was to de‘ermine what items of its equipment and supply should
be tested and to coordinate planning within the Army and Navy
groups. The Quartermaster Corps representative requested
that the Operations Section, Military Planning Division, office
of Quartermaster General, submit lists of such items for test
as were desired by the Sections for Research and Development,
Fuels anc¢ Lubricants, and Subsistence. With these lists it was
possible to work out a program which avoided duplication of
effort.

Organizational details were worked out with all interested
sections of the Quartermaster Corps. Col. L. P. Jordan was
assigned as head of the Quartermastei' Unit, which comprised
a technical staff and inspection teams.

In the early planning stages, nineteen target vessels at
various positions in the target array were tentatively selected
for exposure of material. Material was requisitioned from
various depots and ordered sent to collecting poi-- 5 near naval
shipyards where ships were to be prepared. Layout plans were
devised for each of the target ships. Prior to completion of
plans, the Director of Ship Material ordered the number of ex-
posure locations reduced from nineteen to eleven, with conse-
quent reduction in personnel and material requirements. By 27
February, all test planning had been completed and personnel
were given a final briefing before proceeding to various ship-
yards to load and secure equipment prior to departure for the

1See Annex N, App. [I: Quartermaster Section
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target area.
Test lots of over one hundred and fifty standard articles of
food and clothing were to te exposed on the weather decks of o ¢

re fellowing ships: R

NEW YORK CARTERET (APA-70) LN P

ARKANSAS CORTLAND (APA-79) P e
NEVADA FALLON (APA-81) "o a
PENNSYLVANIA BLADEN (APA-C3) ST
SARATOGA NIAGARA  (APA-87) RIS
PENSACOLA o s
The program of the Quartermaster Unit for exposure of o
fuel and lubricants was of special interest to the Air Unit, the
Bureau of Aeronautics Group, and the Bureau of Ships Group.
The program was worked out in liaison with these agencies
with the Quartermaster Unit responsible for its execution. A R
specialist in fuel and lubricants was assigned to the Quarter-
master Unit to supervise this phase of its work. ' ‘
In the early planning stages it was desired to test three bar- R
rels of various types of gasoline and diesel fuel at each of five AN
gradnated locations in the target array, but the Task Force

''''''''

Commander looked with disapproval upon proposals for expo- RO
sure of even limited quantities of these inflammables because o 8
of the fire hazard to target vessels and embarked equipment. -

As a result of conferences with the Bureau of Aeronautics .o

Group and the Air Unit, the exposure program was revised, and

.....
--------

on 21 March, the Task Force approved the revised program. ;'-'?j-l:'
This final program called for exposure of five lots of fuel and N S |
lubricants, one iot each to be placed on the concrete drydock R INEAAN
(ARDC-13) and on four LCT’s located downwind in the target ...
array at such distances from the drydock as iv jminimize the R
possibility that fire could envelop other targets.” The effects
of radiation were to be investigated by means of racks at each

. '~ -t .
DN
Vet et e

........
.......

1 . PSENRCNCE
o “See Annex N, App. 11, Tcvle Z: Subsistence, Clothing, and A A,

Equipment Test Items. ) " '
9 .

E:--_f See Annex I, App.ll, Table 3: Fuels and Lubricants Test
b, Items.
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exposure station with various grades of fuel in test tubes or
similar containers protected by different kinds of shielding,
such as lead and wax,

Engineer Unit

At the meeting of representatives of the technicail services
on 25 January, 1945, Colonel H. H, Pohl was aesignaled astech-
nical unit representative for the Corps of Engineers,and he
reported on the same day to the Director of Ship Material,
Colonel Pohl carried out the early planning of engineer activi-
ties until relieved on 2 March by Lt. Col. Sherwood 3. Smith,
who, as the technical unit reprezentative from the Corps of
Engineers, became head of the Engineer Unit.

The Engineer Unit comprised a technical staff, six inspec-
tion teams, and an engineer detachment., The technical staff in-
cluded specialists in the various types of Engineei- equipment:
mechanical, electrical, bridging, water supply, fire fighting,
and surveying.1

The urgent requirement of this unit, after reporting to the
Director of Ship Material on 20 January, was the selection of
the equipmert to be included in the tests and coordination of
planning with Navy groups. Colonel Trichel had already furnish-
ed a list of equipment desired by the Army Ground Forces.
Engineer items were discussed with the Engineer Board, the
Corps of Engineers’ research agency, which made some addi-
tions for technical reasons before the original list of forty-eight
items was established. In order to avoid duplication, coordina-
tion was effected with other technical staff representatives and
with the Bureau of Yards and Docks and the Bureau of Ships. It
was agreed that the Ordnance Unit would handle all demolition
packs and firing devices ziong with other explosive items. It
was similarly agreed that the Quartermaster Unit would handle

See Annex N, App Ill: Fngincer Section.
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the 3,000-gallon tanx, glass fabric, equipment coated with syn-
thetic rubber, and supplies cf fuel and lubricants. Tests on fire
hose and some fire extinguishers were omitted when it was
learned that the Navy planned to expose similar equipment.
Plans for exposing a bridge were developed after the Bureau
of Yards and Docks stated that it did not plan to expose any con-
struction equipment. One item, generator hydrogen M?, was
dropred fro.n the list because it was already known to be in-
sufficiently rugged to stand up under blast. 'The final list con-
tained nineteen items of Engineer equipment, each one repre-
sentative of a particular type of an important variation of a
type such as a standard diesel tractor, a mine detectrfr set, a
floating bridge, a metascope, an odograph, and so on.

When the final list had been agreed upon, the Engineer Unit

made arrangements with the Bureau of Ships Group for ex-
posure of the material. It was agreed ‘hat items of equipment,
both packed and in operating condition, would be exposed on
three auxiliaries, GILLIAM (APA-57), DAWSON (APA-79), and
BANNER (APA-60). The Engineer item requiring the greatest
effort in handling was the M4A2 Bridge, which was to be ex-
posed in two rafts of three bays each, floating in the water.
When the target array had been approved, the Director of Ship
Material decided that one raft should be tied to the stern moor-
ing buoy of ARKANSAS and the cther astern of LST-661. Chop-
py conditions in the lL.agoon influenced the decision that ail
bridging equipment would be moved to Bikini in an LST, dis-
charged, acsemblied on a protected beach, and towed to the de-
signated locations.

(One officer was sent to Pearl Harbor, arriving there on
3 March, to coordinate movement of equipment to designated
ships. The technical staff left San Francisco by air for Pearl
Harbor on 19 March. The head of the unit remained with the
headquarters section in Washington.

Upon request, the Second Engineer Special Brigade, Camp
San Luis Obispo, furnished two officers and forty enlisted men
for the engineer detachment, plus ten enlisted snecizlists for
inspection duties. This group, with two officer specialists ob-

lsce Annex N, App. 111, Tzble Z: Test Items for Engineer
o
Ut"‘.tlf_)n
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tained from Fort Belvoir, embarked on 23 March from San
Francisco for Pearl Harbor aboard USAT FRED AINSWORTH.

Ordnance Unit

Following conferences with the Director of Ship Material on
25 January, the Ordnance representatives organized their re-
quirements for the target exposure into two headings, material
and ammunition. Test materials were under cognizance of five
staff specialists in tank and automotive equipment, smallarms ;
and aircraft armament, ammunition, artillery., and fire control.
When Colonel Weber, who had acted for the Ordnance Depart-
ment in early conferences, was designated executive officer of
the Army Ground Group on 11 February, Lt. Col. S. F. Mussel-
man was appointed head of the Ordnance Unit.

Consultation with other Army units 2a1d with the Bureau of
Ordnance Group and the Bureau of Ships Group resulted in a
reduction of the number of items iritially planned for exposure,
consideration veing given both to avoidance of duplication and
limitation of space on target ships. The forty-five marerial
items included smail arms, light and heavy artillery, fire con-
trol direci.orﬁ, range finders, rocket launchers, tanks, and ar-
mored cars;” and the ninety-nine ammunition items included
cartridges, shell, fuses, rockets, flares, bombs, dynamite,
grenades, mines, and Bangalore torpedoes.” Cne of each of the
material items was assigned to NEVADA, ARKANSAS, PENN-
SYLVANIA, and SARATOGA, and sets of the ammumti%n items
to LST-52, LST-661, LST-220, LST-549, and YOG-83.

Late February and early March were spent in assembling

lsee Annex N, App. IV: Ordnance Section.
ZSee Annex N, App IV: Table . Material Test ltens
3See Annex N, App.lV. ‘able 3. Ammunition Test Items.

4 . .
See Annex W, App I7: Condition of Ships ar to Regular
and Special Ammunition Fxplosives
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personnel, orranging inspection procedure, ordering shipment ) :'-_':'_‘-..:-_..'-:.f:
of test items to various navsl shipyards, coordinating shipboard B =y

; (
lay-out, and othier planning.

The operations officer of the Ordnance Unit proceeded to
the West Ccast on 20 February to make detziled plans with pro=-
duction officers of the nzval shivyards at Bremerton, Hunter’s
Point, and Termingl island for loading ard securing test items
aboard target ships. The material inspection teams arrived at AL A
assigned ships during the first week in March. The ammunition % ¢
and bomb disposzl officersarrived. at Benicia Arsenzal early in

March to assist in londing cmmunition test items aboard U. S. S. .
ARTEMIS (AKA-%1) at Port Chicago for shipment to Pearl Har- ey LI

bor. The bomb disposal officer and three enlisted men sailled o
aboard this ship. On 18 March, the ammunition officer pro-
ceeded by plane to Pearl Harbor to make detailed transfer load-

ing plens of ammunition and equipment from ARTEMIS to target

ships. During the first week in March, the head of the Ordnance _::1121
Unit and three staff specialists had proceeded by air to the West B
Coast to supervise and assist in loading of material on target e
ships. .

Supplemental ammunition personnel were transferred from
Aberdeen Proving Ground to Pearl Harbor to fill vacancies in
the table of organization which could not be filled by the Army’s
Hawaiian Department.

On 25 March, the head of the Ordnance Unit reported from

Terminal Island that loading and securing of all material test RO
ftems assigned to NBVADA, ARKANSAS, PENNSYLVANIA, and
SARATOGA had been completed except for miscellaneous smail .:!
items and accessories to be taken care of elther enroute to or R It
L_:.-T at the tarpget area. After the announcement of test postponement, AR
o the chiel of the Ordnance Unit returned to Washington early in S
::.' April to report on overall status of ships on the West Coast. paviSt
F.“ L9
e wignal Unit L R
N F n
» -
-3 RN
::_VI I'ne initel Clgnel Corps contact with Operation Crossroads TSGR S
< ! A} H ) % N O I - Iy ~N )l
Y was made | t . N CL Milier and Lt. Col. W. E. Plummer, @ 4
N Plans ana Operstions Division, Office of the Chief Signal Officer, e
s
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on 25 January 1946. After attending conferences and consulting R R

with Task Force personnel, they determined that the Signal
Corps had 2 major interest in the project. The Signal Corps
Engineering Laboratories, under the Office of the Chief Signal

o) N ) Officer, were requested to teke contr ! of Signal Corpe planning
) and participation.
o Col. J.D. Q’Conneli .nd Capt. G. K. Green, of SCFL, attend- e e
| . ed Admiral Solberg’s conference on 4 February, and immediate- = . "-‘
ly initiated their program. After Captain Green returned to e
Washington on 6 February as Signal Corps Technical Querations LN
Officer, the selection of target materizl and electronics pro- .:j-l;_-ﬁf'.j:j'
jects was begun, Col. W. L. Martin was assigned as SCEL pro- e
ject officer to coordinate procurement of personnel and materizal Hal L
and to act as staff oificer to the head of the Army Ground Group., . o
Signal Corps projects in Operation Crossroads fell intoc two S T e
categories, those concerning exposure of target material to the A,
explosion and those concerning the physics of the explosion, T Pt
The latrer projects, carried out under the. Electronics Group, RERCEIS IS
included monitoring, radar photography of the iarget array, .
radiation studies, telemetering of radiation, and after-effect Ry
radio-activity.* Captain Green was attached to the Electronics
Group, upon request of that group, for scientific work in con-
nection with explosion phenomena, while remaining responsiovle oo
to the Signal Unit for exposure of target material. Numerouc ° (
items of communications and electronics equipment for use by RGN
the Task Force were supplied by the Signal staff member of SIS
the Army Ground Group through the Signal depots and field in- el
stallations, BRI,
) The second week in February, nine civilian engineers were R S
assigned from SCEL to serve as consultants and scientific as- Bl
sictants. Shortly thereafter, six Signal Corps officers and eight RO
enlisted specialists from SCEL were 2ssigned to the target ves- APONRER S
sels and the electronics ship, AVERY ISLAND. SR
Capt. C. H. Wollenberg became head of the Signal Unit, {.'
which comprised z technical staff, an electronics operating o IO
group of enlisted men attac:ied to the technical staff, and six i o
L *See Chapter &. ELFCTROMAGNETIC ~ROVAGATION. O i
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inspection tearns.! The technical staff, numbering an executive , R,
officer and mine civilian engineers, was assigned to the elec- - oo
tronics ships AVERY ISLAND, which was to carry the Flec-
tronics Group. From this point the activities of the six inspec-
tion teams assigned to target shios could be coordinated, while )
carrying on the technical work in the ship’s laboratories.

The Signal Unit planned te expose representative items of

field and communication equipment, including telephones, tele- ’
typewriters, sound-locating sets, and radio and radio gear,
aboard six target ships: PRINZ EUGEN, SARATOGA, NEVADA, JORDARRN
INDEPENDENCE, ARKANSAS, 2nd GASCONADE (APA-85), as ST
well as on Rikini Island.” Exposure of this material, which in- o
volved its installation, testing, and inspection, was to be car- A
ried out by persomnnel of the Signal Unit under the direction of CoR
the Electronics Croup. S
Chemical Unit o T
The first phases of participation of the Chemical Umt, after
the exploratory conferences on 25 January, were carried out by
Major O. O. Kenworthy, Chemical Warfare Service, who organi- ." "
zed the Chemical Unit and served as its head until relieved on R Rty
1 March by Capt. Henry C. Adams. The unit was organized in- RNl
to a technical staff and six inspection teams. RO
In connection with the operation, the Chemical Warfare Ser- LI
vice desired to obtain datz, In the form of laboratory analyses, ;;; ’ -"
on items of their equipment after exposure to an atomic bomb B
explosion. It was Jesired particularly to determine the effect ERCHEELT
g of heat and radiation on the sensitive organic dyes in colored L
- smoke munitions und on toxic agents. Early planning was di- A
Lt . 3 . R o 05p
e rected towardo scelecting types of equipment for exposure, ob-

L |
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taining space on target ships, and organizing personnel for Joad- ;'-;'.::jl::;}‘
ing and inspection, ;Q.‘:_:::_:.:}.
In early February, the Chemical Warfare Service, during a FDL AR
conference at the Naval Medical Research Institute, bethesda, . .
Maryland, offered its services to the Naval Medical Research el
Section, The head of the group accepted the offer. A veterinary oS

officer and two chemiczl officers were attached to the Nawval
Medical Research Section to assist in the testing of the effects =
of the atomic bomb blast on goats and other animals, and a .9
civilian specizalist and a chemical officer from Comp Detrick, St
Maryland, were also assigned to investigate the effects on simu-
lated bacterial agents. These personnel, while maintaining liai-
son with the Chemical Warfare Service, were embarked with the
Naval Medical Research Section aboard RURLESON.

Towards the end of March, Edgewood Arsenzi, in Maryland,
and Dugwey Proving Ground, Tooele, Utah, furnished personnel
to re-staff the laboratory of the 43rd Chemical Company in
Hawaii, which was the chemical company providing inspection
teams. A representative of the Chemical Warfare Service had
already arrived in Hawaii to indoctrinate the inspection tearns
and assist in loading of target ships there.

The list of Chemical Warfare Service test items had not
been completed until 6 March because of differences of opinion

over the advisability of exposing chemical agents during the .'--
test. On that date, the Director of Ship Material approvea the . .
exposure of chemical agents, including distilled rmustard gaos, .-';j;.-,:-',

nitrogen mustard gas, phosgene, cyanogen chloride, and German R
agent, provided that they were contained in 105 mm shell bodies R3S
These were then added to the twenty-nine items which had been
approved late in February along with zllocation of space in six
target vessels. The gas shells were sent by air courier to Ha-
walil in mid-March for loading on the target ships with the other
Chemical Warfare Service test {tems.

The final list of thirty-four items, including protective
clothing, colored smoxe grenades, gas casuzlty aid kits, gas K
masks, incendiary tomo clusters, smoxke shells, gas detection
equipment, and chemical shells, was chosen to exemplify stand-
ard types of equipment and aminunition f{illings.* The items

Isee Annex N, App. VI, Table - ‘Jest lters.
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were to ! Xpoved on Y 5, LCT-8lg, [LCT-874, LST-52,
LST-601, and ~n00. I , a hunired pound bomb and
two four-pou ) W ret lling were assigned to
NEVADA and INDE:} 1een sets of alr purification

equipment were i ' ‘e under cogildzance of the
Naval nedic:

L

On 18 January, t . itted a list of test
requirements to the 1 from this list a program
for exposure of meater - . wed. The Alr Technical
Service Command, 2t Wri , wao assigned to the tasks
of collecting test it-ma ' ting results after the tests.
At a staff conference, it 1 to place this program un-
der the Army Ground i E. K. Walters, Alr

Corps, am heg i b heetof the Alr Unit was

also responsil for ninir n with the Deputy Com -
mander f(or Air of the Task Force, concerned primarily with
opei.tional phases of the Operation Crossroads, and with Na-
vy groups and Wrirnt
The Alr Unit conieri nical staff and three inspec-
tion teams.” T X1 r n called for display of represen-
tative iterns ~overin o8 f equipment and material,
imcluding wing nel fions, gasoline tanks, gyro
instrurgent - TIAF 17 fuselages, and crash
trucrs.' ulle g s tion fuel and lubricants
was workin § o2 nuitles Group and as-
signed t r liajson with the
Bur: Lo ! ! reenient by which
wception of 2 “‘com-
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plete’’ aircraft, so that duplication might be avoided. The Air ,:;;' B
Unit agreed that the Bureau of Aeronautics Group’s display of o

target aircraft of naval types would satisfy its own require-- o
. ments, and that it would display representative aircraft equip- -

. ment and accessories acceptable to that Group. The Army Air

Forces desired to determine the distortion and heat effects of
ESE D the blast in three zones upon its test items. In addition, infor- o Sk
& . mation on related equipment was expected from other groups. i )

The Director of Ship Material, upon request by the Air Unit
on 5 February, made deck space available on NEVADA, NEW
YORK, and INDEPENDENCE for display of the test items. In-
spection teams were assigned to each of these ships.
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TEST OPERATIONS

Preliminary Inspections.

Personnel and activities of the Army Ground Group were

" ransferred progressively from Washington to the West Coast

ind thence to Hawaii during April. All officers of the technical
staff with the exception of the heads of the Ordnance, Air, and
Signzl Corps Units reported at Pearl Harbor and began the
work of inspecting test items on the target ships and of coordi-
nating the activities of the inspection teams. Colonel Jordan,
head of the Quartermaster Unit, was in overall command of
Army personngel there., The Commanding Officer of the Army
Ground Group, Colonel Frederick, inspected test items on tar-
get ships at Terminal Island and Mare Island during the first
week in April, after which he returned to headquarters in
Washington to participate in further planning. The Administra-
tive Unit moved the office files and equipment and set up head-
quarters on WHARTON on 20 April. In the week prior to de-
parture of WHARTON for Pearl Harbor, the heads of the three
units mentioned above visited Terminal Island to inspect test
items under their cognizance omn the ships there. With the ar-
rival of Colonel Frederick and Colonel Weber and the return of
the three Unit heads on 2 May, the headquarters section was re-
established in full on WHARTON.

Final Preparations

While at Pearl Harbor, officers of the technical ctaff re-
visited the target ships to check the condition of all equipment
and to brief the ship inspection-teams on their activities during
the pre-test period at Bikini. Although preparations for the
tests were well advanced, a survey of the equipment, after ar-
rival at Bikini, indicated that better results would probably be
obtained if some items were exposed in locations other than
had been assigned on the weather decks of certain target ships.
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Arrangements were made for new allocations of space on four
auxiliaries, and brackets and pad-eyes for securing the test
items were installed on these ships in mid-June. In addition to
the final pre-test inspections and the work of photographing its
test items, each Unit had special tasks to perform. The Quar-
termaster Unit, apart from shifting items to the newly assigned
spaces, installed four special test racks of pure hydrocarbons
and arranged for color photographs of these racks and for a
specially fitted lead cube for measuring the radijoactivity at the
rack installed on ARDC-13. The Enginecr Unit unloaded the
engineer bridging equipment for two rafts from L3T-66!, as-

‘'sembled it on the beach, and moved the rafts to their assigned

positions in the array. The Signa! Corps Unit set up zeveral
radio installations and a radio tower on Bikini Island as well as
checking and testing specjal installations in SARATCQGA and
INDEPENDENCE. After arrival on 15 June of BURLESON,
which brought the specjalists for hancling biological warfare
agents, the Chemical Ur | ~ranged the displays cof special BW
bombs cn four target s ps in addition to those included in the
six chemical warfare test lots. The Ordnance Unit compieted
the exposure of ali pallets of ammunition items ani collected
and returred to ARTEMIS ail ammunition in excesc of that re-
quired for display to be used later for contro! purposes in the
laboratory tests of exposed ammunition. The necessity of pro-
tecting certain test ots from possible damage by the fragmenia-
tion tomb to be dropped on Queen Day was met either oy putring
protective covering over the Jots or by temporarilv srowing
them below decks. When this task was performed she Army
Ground Group reported to Major General McAuliffe that I' wag
ready for the Queen Day rehearsal.

Test Able Operations

Evacuation and return of Army personnel during uw o=nsar-
sal was carried out according to nchedule and withcut inrcident.
The subsequent inspections of test displays reveaisd thet only
minor damage was inflicted by the {ragmentation bombt and
that this would not interfere with the operution of zny equip-
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® ®
ment or reduce the value of the test on Able Day. The only:
member of the Army Ground Group participating with Initial
Boarding Teams in the Able Day operations was assigned as IR
Bomb Disposal Officer to the Team reboarding target ships e e
exhibiting Army ammunition. The Headquarters Section re- 0~
mained in WHARTON and the Army inspection teams in the SHE Fo S
quarters transports with the crews of the target ships during e e
the operation. These teams re-entered the Lagoon and return- S
ed to their respective ships on 2 july with reboarding teams . e °
(A) and (B)! of the ships’ crews. After completing the first o '
0 visual inspection of test items to garner information for the
: Gross Damage Report, the officers of the technical staff con-
i centrated upon obtaining photographs and preparing selected S
: specimens of equipment for shipment to laboratories for analy- Y
4 sis. Among the items included for shipment were approximate- SRR
L ly one-half of the aircraft instruments exposed by the Bureau e
5 of Aeronautics Group which were to go to Wright Field for T
12 study by technicians of the Army Air Force. Lack of lifting R
_ facilities nececsitated that three heavy items of Ordnance equip- - - S °
< ment remain on NEVADA until return of that ship to a shipyard. SR ENEN
3 The Group completed its technical inspections on®l3 July and RS
Ly immediately began preparation of the Interim Report on the RO R
results. RSO
L L
particivation in Second Test
just prior to Test Able, the various technical units had sub- SR ENY
mitted to the Chieis of the T'echnical Services recommendations o~ @
as to Army participation in Test Baker. When the decision of L
¢ the Joint Chiefs of Staff, to whorn this had been referred, was < e .-j'_'-f‘
) received in favor of such participation, the Group adopted a Sl
. plan of operations and, following the technical inspections after ;.",\.-.'
g Test Able, made prc,raration., for the second test. It was de- e °
_" cided that the conditions of an amphibicus landing would be e
. simulated with test items exposed on Birini Island, on beached R T
: , ° °
_,‘ “See Annex X: Reboarding and Inspection Plan. -~y '
s
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landing craft, and on landing craft anchored at the edge of the
target array. Carrying out the adopted plan, the Quartermaster
Unit established a fuels and lubricants dump and supply point
and a general quartermaster stores dump and supply point at
selected sites on Bikini Island. Three general quartermaster
test iots were put aboard LST-125 and three fuels and lubri-
cants lots, together with two test lots of invasion pipe and two
lots of ccal, were displayed in the supply points on the Island.
A collapsible 1000-gallon tank was removed from CORTLAND
and landed on the island as part of the fuel dump. The Engineer
Unit loaded several items of heavy equipment for display on
LST-545 and assembled another raft of bridging which was tied,
astern of ARDC-13 after William Day. The Ordnance Unit, dis-
playing its items in a manner to simulate support of a landing
operation, placed numerous vehicles and artillery pieces in
locations on LCT-812 and LST-125 and items cf other types, in-
cluding ammunition, on L3T-545 and LCT-1113. A complete
landing communication network installation was set up by the
Signal Corps Unit. Since the Air and Chemical Units were not
to participate in Test Baker, personnel of these Units, except
the two Unit heads who remained as technical advisers, were
released from the Group for return to their permanent stations.
Irspection teams of the four Units engaged in Test Baker were
not attached to individual target ships as for the first test, and
certain personnel »f these teams were also released and others
combined into new teams.

Test Baker Operaticns

Preparations for the second test were about ninety percent
complete ny William Day and the Army Group participated in
full in the rehearsal. Movements from target ships and encamp-
ments on Bikini Island and return proceeded according to sche-
dule. Preparation of display of Army test items on Bikini
Island and in beached landing craft were completed and photo-
graphed on 23 July when Major General McAuliffe inspected the
entire exposure. No Army personnel were assigned to Initial
Boarding Teams for the underwater test, and as in Test Able,
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the Group was dispersed ir. WHARTON and various quarters
transports. Because of the persistent radioactivity in the areas
in which Army test items were displayed, no inspections were
possible until 30 July when Colonel Weber accompanied by four
staff officers made a preliminary reconnaissance of the in-
stallations on Bikini Island. Detailed inspections of the Quarter-
master and Engineer displavs and Signal Corps installations
began the following day and were completed by 3 August. The
inspections of Ordnance equipmc:..t in beached landing craft
were delayed slightly but were vrogressed rapidly after in-
spection teams were encampeda on Bikini Island. These inspec-
tions supplied the data submitted in the Gross Damage Report
on 5 August. Examination of Army items on all target ships
except NEVADA was complete and items of equipment selected
for return to laboratories from the island displays and landing
craft were ready for shivment by 10 August. It had been plan-
ned to haul the bridging raft onto the beach at Enyu Island for
disassembly and shipment, However, the radiological monitors
expressed the opinion that datz to be derived from study of the
bridging did not justify the radiological hazards involved, and
the rafts were towad to sea and sunk. Personnel of the Army
Ground Group were released for return to Hawaii and the United
States on available transportation as inspections were completed.
Colonel Frederick departed from ikini by air on 9 August with
Colonel Jordan who remained in Hawaii for one week to super-
vise and coordinate the analysis of Quartermaster test items
shipped tc Hawaiian depots. Headquarters of the Group on
WHARTON was closed on 11 August when Colonel Weber left
Bikini by air and the remaincer of the Headquarters staff sail-
ed from Bikini aboard KENNLETI{ WHITING on 14 August. That
same day, the Headquarters office was re-opened by Colonel
Weber in the Bureau of Ships where the Group was to prepare
its final reports.
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CHAPTER 7

NAVAL MEDICAL RESEARCH SECTION
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?-’Z;-' Exploratory Discussions NI
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) The Medical Section of the U. S. Naval Technical Mission 9. .
2 to Japan spent the last three months of 1945 there, along with N
(e representatives of the Manhattan District and the Army Medi- NN
o cal Corps, investigating the atomic bomb explosions at Naga- SR
e saki and Hiroshima. Personnel of this section were drawn up- el
{ on when, in early January, the Naval Medical Research Insti- KN
& tute began discussions of its participation in Operation Cross- L
:}:_ roads. Since many victims of the atomic bombs in Japan were S
'::C: not recognized as victims until late in the course of disease, e
_ \1"‘: it became apparent that means of early and accurate diagnosis N :i._ .:j
; must be developed and made familiar to medical officers. "o
e Operation Crossroads offered controlled conditions such as

« 4

a_8 .
SABALLN

were pot available in Japan, where scientific investigations
were made a considerable time after the explosions, and with-
out an accurate knowledge of the conditions existing at the

¥ —y

{ time. "o
e In the early stages of planning it was obvious that the Bur-
:‘_:li eau of Medicine and Surgery reprsentative to the Task Force, Ry
SA Capt. G. M, Lyon (MC), must be responsible not only for the e
2 safety of personnel engaged in the operation, but also for a S
__ program of scientific investigation of the biologic effects of

3 the atomic homb. It was as a result of this dual responsibility " !
Lo that first the Naval Medical Research Section and later the N
Taf Damage Control Safety Section, both with quite dissimilar re- L
L) sponsibilities and tasks, developed under the Safety Adviser

s of the Task Force, who alsc functioned as head of the Medical
.0_,_ Group. L
Formation of Section . n
X

o . ®
L The Naval Medical Research Section grew out of a confer- e
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ence called in early January by the medical officer-in-com-
mand of the Naval Medical Research Institute, Bethesda, Md. - .
Capt. R. H. Draeger (MC), became head of the Section, which °®

was to function under the Director of Ship Material as part of LS
the Medical Group, with Capt. S. Warren (MC), as executive

officer. As plans deveioped, the Section called in personnel " ,:":\:'-':Z:E:;«:
from Army and civilian sources to assist in its work, which R '_I;-'Z:
soon embraced not only pathology, but special projects with y e

thie National Institute of Health, the Department of Agriculture,
the National Cancer “Institute, the U. S. Geological Survey, the
U. S. Public Health Service, and university medical and scien~

tific groups. Army personnel included representatives from DS
the Chemical Warfare Service, Medical Corps, and Veterinary = '."
Corps. The Section was embarked on BURLESON, which had
been fitted out as an animal transport.1 ::l'.-jj o
Responsibility Rt
9.
Even following studies in Japan and other scientific inves- g e
tigations, the status of knowledge concerning the effects of an S
atomic bomb explosion upon animate material was not such as ROV
to allow prediction of these effects from physical measure- o
ments alone. The responsibility of this Section was to deter-
mine the probable effects of an atomic bomb explosion upon SRR
naval personnel and medical equipment under various condi- R
tions, The reascn for the position of this Secilon under the e
Director of Ship Material is obvious when one considers that ‘o~
serious injury to a ship’s crew might make ship damage ir- ASROASA
relevant. i
It was planned to expose living animals and a wide variety L
of biologic material to the bomb effects aboard target vessels S
at various distances from the burst, and to correlate the bio~ ’ . "
logic effects with the physical findings suprlied by instrumen- =
b tation. Studies of the results were to be continued at the Naval :
;‘_'_
o ISee Chapter 2: PREPARATION OF NON-TARGET SHIPS: oA
- Instrumentation Ships. : L mEE
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Medical Research Institute after the experiment.

The Section was responsible for support of the Reboarding
and Inspection flan of the operation by detailed planning of its
own activities.
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1See Annex X, App. III: Bureau of Medicine and Surgery r
Inspection. o
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PLAN OF MATERIAL EXPOSURE E::"-:j::‘:.;:':'.

General Considerations

The Naval Medical Research Section planned to expose -~
its test material at representative stations, ranging from L.
weather decks to engine room, on twenty-two target vessels
in various parts of the target array, so that practically every
type of exposure and protection might be studied. The test
material comprised animals, sera, hormones, vitamins, bac- S
teria, seeds, insects, medical and dental supplies, and special ®
displays. The Bureau of Ships Group converted BURLESON e
for use of the Section as an animal and laboratory ship, provi-
ding animal pens, feed bins, autopsy rooms, pervonnel accom-
modations, and space for the pathology, hematology, radio- N
biology, and biochemistry laboratories. This ship, as head- B

quarters of the Section, retained a certain percentage of the .

test material for comparison with what was exposed to the '::'\-::j-::'_".:f

burst. y AR
LNE
R NARN

Instrumentation

An important aspect of the work cf the Naval Medical Re- T -
search Section was to make an accurate correlation of experi- EORCTEN
mental biological findings with physical data. This aspect of
its work involved a detailed study of the injuries produced by
the transmission of energy through air, water, and solid ma-
terial, as well as by radiatior, which remains a topic of prime i
importance. The liberation of ionizing radiation by the bomb .
burst is peculiar to the atomic bomb; its thermal radiations
are far more intense than those of an ordinary bomb. The fact S
that the ionizing energy of an atomic bomb includes gamma R
rays and neutrons required study of the various biologic ef- 1
fects of radiation. The ionizing radiation may produce pro- ey
found alteration in cells and organisms with regard only to o
their immediate characteristics, so that it becomes necessary
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to make a detailed determination of these effects in practically
every type of living organism.

The correlation of experimental findings with ph ~ical data
required the use of instrumentation in coimnection with expo-
sure of tesi material. At every station where animals and
other test material were exposed, a wide variety of measuring
devices were installed to record time and intensity factors of
heat, air pressure, wind velocity, surface acceleration, and
intensity of ultra-violet, neutrons and gamma rays, so that an
interpretation of the factors producing injury could be made.
The instrumentation included Sonne cameras, R. meters, air
pressure gauges, Geiger counters, photographic gamma-ray
detectors, ultra-violet recorders, and thermal measuring in-
struments.

Representatives of the Army Chemical Warfare Services
planned to test fifteen of thelr air purification equipments,
collective protectors designed to filter out harmful substances
from the air, by exposing rats to filtered and unfiltered air.
The success of the work of the Section was dependent to a
large degree upon a complete pattern of physical measure-
ments at each biologic test station.

Animals

The Naval Medical Research Section planned to use 200
pigs, 200 goats, and 4,000 rats in its exposure program. Hu-
man beings, of course, would have been more satisfactory than
animals, and as a matter of fact ninety-odd persons volun-
teered by letter before the first shot, including a “‘lifer’’ at
San Quentin Penitentiary, with a wife and two children on the
outside, and another man who insisted that his name not be
used lest the public think him crazy. The purpose in using
animals, despite numerous protests from an*i-vivisectionists,
was to provide a satisfactory substitute for personnel, with
the expectation that the vse of these animals would revezl in-
formation applicable to the protection and treatment of human
beings who may be c¢xposed to the various effects of atomic
bombs.
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Goats, pigs and rats were selected as experimental ani-
mals for the atomic bomb tests for both scientific and practi--

L ¢ cal reasons. These species vary in their physiologic response o

TN to ionizing radiations and provide therefore a wide range of e
N pathologic changes. In addition they are hardy animals able :.jlﬁjv
\3:';3 to withstand tropical conditions and survive unattended on tar- o
N get ships which could not be reboarded for hours or perhaps S

= days. Since these species have been studied in scientific ex- . e
i periments in many laboratories, a large body of data is avail- PR
N able for comparison. Results obtained on them with regard to o L
o changes in white blood cells and other constituents, as well as
e effects on internal organs, may be transferred with the aid of
kg known factors to indicate the probable effects on human beings.

o It has long been known that radiation of various kinds pro- e )
0N duces profound effects upon cancer. The National Cancer In- kg
oy stitute provided 120 mice of high and low predilection to can- R
é;;‘ij cer for exposure in the tests. It was planned to follow these hEAEE
X strains of mice, some of which nearly always develop cancer, Lo

o others rarely, to see to what extent the development of cancer . oA

o in them was affected by exposure tc atomic bombs. Cornell O

University provided special neurotic goats.
Insects, Bacteria, and Other Test Material 0

Z-'_;.' The plan to expose grain insects developed from the know- ops
'::\: ledge of their genetic character permitting large numbers of
generations to be obtained for studies in heredity. These were
provided by the Department of Agriculture. A geneticist of the KL
b University of Rochester arranged for a special type of fruit fly, e
drosophila, with a well-documented genetic history of many BRI
. years, to be flown to Bikini, exposed to the burst, and flown S
= back, as this fly will not survive in the tropics. These flies P
S0 did not arrive. R
ol The Army Biological Warfare Division provided biological pLEGI
s wariare agent simulants, living bacteria sealed in eighty alu- el
o2 minum cases, to determine what mutations might occur due to AR
radiation exposure. It was thought possible that the intensity ST . .
? and character of radiation from atomic bombs might produce S 1k
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alterations in bacteria that would render harmful bacteria

harmless and would make the dangerous properties more pro= N A
nounced in others. ' .
. The Department of Agriculture, which is interested in bac- RO
teria as a component in providing nitrogen to soils, planned to ;-;I-_'.ji _-';',j %
follow changes produced in nitrofying bacteria, with studies of AR
soil samples taken from Bikini Island before and after th Lo of
5 bursts. Because of conflicting information on the effects of an S, e
atomic bomb on soil fertility, the Department of Agriculture e
also furnished samples of three types of soll for exposure, oY
Caribou loam from Maine, Decatur clay loam from Georgia, :‘;iiy;?;'::'.ﬁ:
and Houston black clay from Texas, from which test seeds D A Ny

were to be grown after return of the samples following the
tests., The Department provided a large number of seeds and hERRGRTR)
insects for exposure, as well as various vaccines and sera; N
with a special representative to supervise their tests. D
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OPERATIONAL PROCEDURE S ]

Embarkation and Departure

All animals and other test samples were placed aboard

BURLESON in San Francisco during the month of May. Ac- e T
commodations for the animals, their loading, and installation - el
of laboratory equipment on the ships was under the immediate g
supervision of Lt. S. H. Seal, (MC). Navy men with previous e
experience in animal husbandry had been screened from avail- j:_ e -
able personnel and assigned toc BURLESON to assist in caring S ACANE
for the animals. Humane treatment to insure healthy speci- S o
mens of animals for the tests was stressed. The animals, ob- R
taired from all parts of the United States were dipped, vacci- ol
nated, and treated for parasites prior to being hoisted aboard wt
in special loading cages. Once on board, the pigs and goats RESRSAS
were placed in wooden pens and the rats were housed in cages :\2
placed on racks. Especially prepared foods had been procured . e
and more than eighty tons of hay and grain were stored on RSN
board for the goats and pigs. During the last week in May, L
members of the Research Staff, who had been stationed in e
various parts of the country for several months while making o

arrangements for the experiments, joined Captain Draeger on
BURLESON. The entire Group departed on 1 June and arrived
at Bikini on 12 June making a direct run to reduce the sea-
time for the test animals.

Test Able Operations

Upon arrival at Bikini, the Medical Research Staff readied
the animals for the tests and arranged for their placement on
board the target ships. It was desired to maintain the animals R AR
in their normal living conditions on BURLESON until just be-

(@

fore the test when Service Division 11 would assistin rapid Ry
distribution of the animals to their assigned locations. During ERSEEEE
o the interval prior to placement of the test specimens, the s
'\-jﬁ: Group numbered and took 2 blood count on each animal tobe -7
R
NI
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exposed to the air burst. The numbers, assigned each animal
for its medical history, were placed on the animal by tagging’
the goats and pigs and notching the ears of the rats and guinea
pigs. The blood counts were a part of the comparative studies
of each animal before and after the tests which would give the e
best indication of radiation effects. B gy

Animals placed aboard twenty-two of the target shipsfor el
the first test included 176 goats, 147 pigs, 3030 rats, 58 guinea "o
pigs, and 109 mice. The animal locations were chosen to pro- L OEER
vide information as to the effects of distance from the center
of the explosion, the dispersal of radioactive material by the
wind, and the protection afforded in various parts of the ships.
All locations were those normally occupied by personnel, in
both below and above deck stations, and in both open and shel-
tered spots. Specific experiments were performed with cer-
tain animals to test the protection of various types anti-flash
creams against flash burns. Other test specimens including T
medical and dental supplies, bacteria, insects, seed, cloth O il
swatches, and chemical packets were exposed in selected loca- .
tions where instrumentation was available.

Members of the Naval Medical Research Section did not
engage in initial reboarding and clearance operations but re- Sl
mained on BURLESON during the test and prepared for rapid G
recovery of the test specimens after re-entry. As soonas Lo
authorized after the Test Able burst, teams of the section R
commenced collection of the animals and samples. No diffi- AL
culties were encountered in this task and the Section reported
recovery of all animals and samples complete on 4 July. Ap- i
proximately 90% of the test animals were recovered alive. Of : E
the remaining 10%, the Section established that some had been BN
killed by secondary blast injuries and others by ship sinkings. RORAE
The recovered animals and test samples were placed immedi- W
ately in the laboratories on BURLESON for continuous study SR
o and analysis. The rapid collection of the animals permitted ~
S the Section to outline the resultant effects of radiation in the L

Gross Damage Report submitted 5 July which was supplemen- e
ted by confirming data in the Interim Reportl of 28 July,

1See Enclosure (E) DSM ltr. Serial 00441 of 4 August 1946:
Interim Report for Test Able.
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Test Baker Operations

Since members of the Research Section did not participate
in technical inspections of the target ships, their principal
tasks between tests were studying the recovered animals and
test objects and readying animals for the second test. In order
to determine the probable effects of a shallow underwater
bomb explosion upon personnel aboard ships, the Section de-
cided to place animals on four target ships for Test Baker.
The cholce of target ships was limited by the number of ani-
mals available, by considerations of animal recovery, and by
the type of injuries anticipated. The animals placed aboard
four auxiliaries included 20 pigs and 200 rats, exposed so as
to provide information regarding injury from solid blast and
radiation from radioactive contamination of the ships. Instru-
ments and other test specimens were placed on five additional
auxiliaries, two battleships, and one carrier. When the ani-
mals were stationed on the target ships on Baker Day minus
one, the Section photographed each target location and instal-
led an adequcte supply of food and water at each station to
provide for the animals during the anticipated period of delay
in reboarding.

Difficulties encountered in clearance of ships following
the Test Baker blast prevented early recovery of the animals
and test specimens. Part of the animals were recovered on
28 July and the remainder were collected by 30 July. Slightly
over 60% of the animals were recovered alive although a num-
ber, including all pigs, died within the first two weeks after
recovery. After all test specimens had been collected and a
preliminary report submitted to the Directer of Ship Material,
the Naval Medical Research Section departed in BURLESON
for the United States on 5 August. BURLESON was routed via
San Pedro to Wachington, D. C., where on 23 September ap-
proximately 2500 of the original 5000 animais and the other
test samples used in the experiments were delivered to the
Naval Medical Reseazrch Institute at Bethesda, Maryland, for
further laboratory study.
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CHAPTER 8
ELECTRONICS GROUP
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ELECTRONICS GROUP ;3_:_;_.

po Formation of Group l::i::-',:’;f_ij

o o

el AN

. The Electronics Group originated on 21 January when i . .

Capt. C.L. Engleman reported for duty as the'Electronics A
N3 Coordinating Officer on the Technical Staff of the Task Force. N
7 Personnel for the Group were drawn initially from sections
N of the Bureau of Ships concerned with electronics, and from

- field aciivities of the Bureau, such as the Electronics Field

L Service Group of the Naval Research Laboratory. Later, the

h Group drew upon its commercial field engineers. As the plans
for exposing materials on target ships grew in scope, the . o
5 Bureau of Aeronautics and the Army Ground Groups furnished :

'6: personnel for coordinating their work in ship preparation and Y
inspection with regard, respectively, to airborne and Signal AT
e Corps equipment. The Bureau of Ordnance attached officers 5

= to the Electronics Group in connection with plans for fire-

- control radar equipment. The undertaking of additional instru-

' mentation projects made it necessary fa the Group to draw

E personnel from many commercial, academic, and military
\'_i agencies. One officer of the Group, Comdr. F.X Foster, was

b4 assigned as Special Assistant in Communications for the
o Director of Ship Material early in February, when it became
apparent that special problems in communications would pre-

sent themselves. The Director of Ship Material had AVERY a‘f.','.',

N ISLAND prepared with the necessary laboratories and facili- Lt oA
o ties for use as an electronics ship, and the Group was em-

o barked in this ship. .ifter arrival at Bikini, COASTERS HAR-

Ty BOR was designated as electronics repair ship for the target
o and instrumentation sections.!

1See Chapter 2: PREPARATION OF NON-TARGET SHIPS:
Instrumentation Ships.
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Responsibility

The initial responsibility of the Electronics Group, while
in its formative stages, was to effect plans for the preparation
and inspection of shipborne electronics material, under the
normal cognizance of the Bureau of Ships and Bureau of Ord-
nance, to be exposed aboard the target ships. This responsi-
bility was soon expanded to include electranics ecuipment of
the Bureau of Aeron wutics and the Signal Corps, with the Elec-
tronics Group taking in personnel from the Bureau of Aero-
nautics Group and the Army Ground Group. The functions of
the Grecup were further increased in late February as a re-
sult of a conference of the Technical Staff on electronics at-
tended By the Director of Ship Material and the Electronics
Coordinating Officer. At this meeting, representatives of the
instrumentation Groups and the Los Alamos Group, while
agreeing to the necessity of electronics equipment as an es-
sential part of the instrumentation, expressed doubt as to the
feasibility and avallable equipment within their organizations.
The Director of Ship Material, supported by the head of the
Electronics Group, volunteered to take over full responsibility
for execution of the electronics instrumentation projects, as
well as for providing services for other instrumentation pro-
jects which would be required in the tests. Accordingly, the
Electronics Group became responsible for the electronics
projects in the MStrt\énentation Plan* and the Communication
and Electronic Plan.” 1t was largely responsible for carrying
cut the studies of electromagnetic propagation pro-
jected in the Instrumentation Plan, and it provided
services in connection with measurements of wave
motion, blast pressure, shock and of other phenomena. It
offered support to the Safety Plan3 in connection with its work

1
See Annex G: Instrumentation Plan. (Conf./Secret)

2See Annex C: Communication and Electronic Flan.

°See Annex E: Safety Plan.
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on drone boats and on telemetering data from Geiger Coun-
ters located on target ships. Contingent with the assumption
of responsibility for practically all electronics instrumenta-
tion projects except those retained by the I.os Alamos Group
for the timing signals ard bomb detonation, the Electronics
Group became one of the instrumentation groups accountable
to the Technical Director. The Group continiied to maintain
close relationship with and certain responsibilities to the
Director of Ship Material, particularly with regard to ex-
posure of target materials.
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SHIP PREFPARATION AND INSPECTION

Preliminary

The major task of the Electronics Group was execution of

the program for preparation of electronics equipment for ex- ORI
posure on target ships and inspection of damage. In general, . e
the exposure program involved all the normal complement of e
electronics equipment aboard the combatant target ships, with S
the equipment in operative condition, The Group coordinated T
the exposure of all types of electronics equipment, shipborne, SANCARN
airborne, and Signal Corps, but was directly responsible only “—.—‘—“
for shipborne equipment under the normal cognizance of the

Bureau of Ships and the Bureau of Ordnance. Preparation of
the airborne equipment on target ships was made by the Bur-
eau of Aeronautics Group, and the Army Ground Group ef-
fected the work of exposing Signal Corps equipment. The
overall inspection requirements were outlined at a conference
with the Bureau of Ships Group on 25 January, when the policy
was adopted that inspection of electronics equipment aboard
the target vessels would be made primarily by the ships
crews, with personnel from tne staff of the Electronics Group
to make special inspections, as necessary, to develop special
information. The Electronics Group undertook to formulate
general and detailed inspection plans for training ships’ crews
as well as members of the Group.

’

Personnel

The preparation of gencral inspection instructions and
forms for use by ships’ crews was completed in tentative
form on 1 February and was in final form and approved by
14 February. The instructions and forms were incorporated
in the Director of Ship Materizl’s ‘‘Blue Book”.! One oificer, e

il . . .
See “‘Instructions to Target Vessels for Tests and .S
Observations by Ships’ Force™. (BuShips) AN
v
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Comdr. W. W. Hawes, after reporting for duty on 23 January,
was placed in charge of ship preparation and inspection. On
1 February, the Electronics Group requested the Electronics
Field Service Group of the Naval Research Laboratory to
assist in the ship preparation and inspection project by the
assignment of qualified personnel to the Group. By 1 March,
twenty-two officers of this agency had reported for duty, and
ten were assigned to specific target ships to coordinate ship
preparation, while the others remained on the staff to assist
in inspection plans.

Equipment in Operation During Tests

The program of the Electronics Group required that elec-
tronics equipment in certain target ships be in operation dur-
ing the tests, not only for study of the effects of the explosions

on the equipment themselves, but also as a means of carrying

out some of the scientific investigations projected in the in-
strumentation Plan, It had been decided, with reference to the
types of equipment installed, that PENNSYLVANIA, PENSA-
COLA, WAINWRIGHET, RALPH TALBOT and PARCHE were to
have operating equipment. By early February, when the Group
had determined which equipments were to be in actual opera-
tion on these target ships, a power survey was undertzken to
permit immediate rectification of any deficiency in power
available to operate the specified equipments. The targetships
were notified by dispatch of the power requirements, and
Commander Hawes made personal visits to survey the condi-
tion of the equipment to be put into operation and the state of
available power supply. This work was completed by 1 March.

Preparing Electronics Eguipment

With respect to other target vessels, the Group sent dis-
patches before the middle of February outlining the require-
ments for preparing electronics equipment. In general, this
involved bringing the ships’ electronics equipment to as near
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full compiement as possible and placing all such equipment in '..:‘-"_.x:‘..j:::":':
full operating condition. On 7 March, a list of test equipment :
to be used by inspection parties and staff personnel was drawn

up, comprising several hundred items, and procurement was .
initiated to obtain this equipment for loading on AVERY IS~ L e
LARD: bt

Airborne FElectronics

o

The program for exposure of airborne electronics equip- B “7 Z-_'-_.:
ment and inspection of damage was carried out under the Seat oy
Electronics Group by liaison personnel from the Bureau of e
Aeronautics Group. On 1 February. Lt. E. V. Sizer was de- SRR
signated as Bureau of Aeronautics liaison officer for airborne e
electronics equipment, and he undertook the organization and '_-I-:?f-::’,j
execution of the airborne program, drawing upor personnel AR

of the Airborne Coordinating Group of the Naval Research 20D

Laboratory. By the end of March, plans for this program had . ATRR
been completed with procurement of test equipment, auxiliary RO
power sources, and spare parts. The program called for ex- D LR
posure of various types of airborne electronics equipment in AR
the aircraft which the Bureau of Aeronautics Group had moun- FEPC AT
ted on various target vessels.” These were standard instal- o .

lations normal to operating aircraft, such as radio trans-
mitters and receivers, homing equipment, direction finders,
range receivers, interphones, altimeters, frequency meters,

and various kinds of radar equipment, all numbering about

four hundred items. The MHEY radio equipment included the N S

ARC/ART and GF/RU types. The VHF radios were of the AR

ARC type. The radar equipment was the airborne search g

radar APS-4 and the night fighter radar APS-6. SR
°

ISee Chapter 5: SHIP PRE:PARATION PLAN: Target Aircraft. e
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Inspection Pians

Early in March, sections were organized for inspection of
Bureau of Ships and Bureau of Ordnance equipment. By the
middle of April, an overzall inspection plan defining the func-
tions of the different activities involved was incorporated into
the Inspection and Reboarding Plan.] Following postponement
of the tests, the Group realized that additional trained person-
nel would be required for special inspection duties in order
to fulfill the assigned tasks, and accordingly, negotiated a con-
tract with the Raytheon Corporation, late in April, to supply
eight field engineers for inspection duties and staff planning.
These personnel reported prior to the sailing of AVERY IS-
LAND on 6 May.

After AVERY ISLAND arrived at Pearl Harbor on 14 May,
a series of intensive inspection was begun on the target ships
available in that port to determine the general state of pre-
paredness of the electronics equipment. These vessels, num-
bering over forty, included the major combatant types as well
as many destroyers, transports and submarines. After arrival
at Bikini, personnel from AVERY ISLAND contined to make
preliminary inspections on the target ships which had not been
available at Pearl Harbor. Inspection and surveillance of
equipment continued up until the time of evacuation for Test
Able. Comdr. ]. E. Rice arrived at Bikini on 14 June to assume
duties as Electronics Inspection officer. During the pre-test
period, equipments were maintained and kept in operable con-
dition by the various ships’ forces with the assistance for
minor repairs from personnel of COASTERS HARBOR.

1See Annex X, App. IX: Flectronics Inspection Plan.
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TECHNICAL CCMMUNICATIONS

Preliminary

The Electronics Group provided the technical communi-
cations facilities required in the Commuinication and Elec-
tronic Plan.l The three phases of this elaborate installation,
which in magnitude was comparatble to that required in the
wartime amphibious assault forces, involved communications
for the Commander of the Task Force, the Director of Ship
Material, and specijal projects. These tasks were carried out
by Comdr. F. X, Foster, who, while a member of the Elec-
tronics Group, was Special Assistant for Communication to
the Director of Ship Material. The principal objective was to
supplement the normal communications facilities of ships in
the Task Force with the many additional facilities required
because of the nature of Operation Crossroads. During Feb-
ruary, key groups of the staff determined their communication
requirements and shipments of special equipment began. The
major features of the communication project are outlined
briefly below.

Task Force Flaeship

The flagship of the Task Force, MOUNT MCKINLEY,
which carried Vice Admiral Blandy, was the control center
for all the activities In Operation Crossroads, especially
communications. The ship was initially equipped with radio-
teletype equipment (RA TT), but two additional frequency-shift
keyers were added, with elaborate secrecy equipment, to
carry the heavy communications traffic. A complete sound-
proof broadcasting booth was installed, with high-quality con-
nection lines from the flying bridge to radio central, and two

A

lSee Annex C: Communication and Electronic Plan.
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TBM transmitters were modified for use of a complete set of
radio-photo equipment. One television transmitter andtwo
television receivers were installed.

Director of Ship Material Ship

A completely new radio room was provided on WHARTON,
which carried the Director of Ship Material and his groups.
Five TCS transmitters, two SCR-608 equipments, two 50-UFS
transmitter-recejvers, and one MQ-1 were installed, the lat-
ter two types being frequency-modulated transcelvers which
provide short-range communications with a high degree of
radio security. New communication and coding rooms were
built, and ten receivers, comprising eight RAO, one RBS, and
one RCH, were installed. A TBK transmitter was modified for
frequency-shift keying and installed with radio-teletype equip-
ment, as well as one Type 15 and one Type 1§ teletype with
secrecy equipment. A TCK transmitter for the high-frequency
conference circuit, duplex operation, was provided. Two tele-
vision receivers with four remote viewers were installed.

Instrumentation Ships

The Technical Director, embarked in KENNETH WHITING,
was provided with a conference network for his instrumentation
groups by means of high-speed radio-teletype installations on
KENNETH WHITING, ALBEMARLE, CUMBERLAND SOUND,
and SHANGRI-LA, which carried the drone aircraft. The TBK
transmitters on these vessels were modified for frequency-
shift keying, and the associated RATT converters were instal-
led with secrecy equipment. In addition, KENNETH WHITING
received an installation of 50-UFS equipment. A completely
new radio room was installed on AVERY ISLAND, which car-
ried the Electronics Group. Five transmitters, one TCK and
one TCS type, two SCR-608 equipments, and one 50-UFS, were
instalied, as well as five RAQO receivers. Television installa-
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tions comprised one trensmitter and two receivers with six
remote viewers. .

Press and Observer Ships

The press ship, APPALACHIAN, was provided with the
most modern types of broadcasting equipment. An elaborate ;
central, and remote-control lines were piped in from the flying
bridge to radio central for use by commentators on the bridge.
Ten type ART-13 portable transmitters were procured for use
in boats and at shore installations to provide live programs
from remote locations. Two TCC transmitters were obtained
from de-activated air fields in California and installed on the
ship for high-quality broadcasts, and fifty crystals of various
frequencies were ground for operation of these transmitters.
Five transmitters of the TBK and TBA types were modified
for frequency-shift keying in connection with radio-teletype to
provide for the high-speed transmission of news stories to the
mainland. A TBK transmitter was modified for frequency-shift
keying to provide for radio-photo transmission. Two Navy
television receivers, of a type developed during the war for
use on drone aircraft, six remote viewers, and one monitoring
television transmitter were installed for use of the press. For
the observers and additional press representatives embarked
on PANAMINT and BLUE RIDGE, one television transmitter
and two receivers were installed on each of the ships, and ar- M

.......

rangements were made for high-quality broadcasting. At

.-

;

A Communications for Director of Ship Material e
.::3 -----
] eRai e
. The Bureau and Army Groups carrying out the work of the n °
,g Director of Ship Material required a network of communica- e SRR
N tions among the target ships, both before and after the tests, -jl;}'.-\.;?:.;'::l:-
'Z: to facilitate the work of ship preparation and inspection, which e T
was controlled by the Director of Ship Material from WHAR- e ::-;.f{;
r-! : '.‘- \
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TON. Installations of either SCR-608 or SCR-61U were maae
on all target ships, providing a communication network, with e
WHARTON as the control point. Since target ships would be L9
without power during the tests and the period of reboarding, it 1 SO

was necessary to install gasoline-driven‘ motor-generator sets T,
and battery stocks for emergency use. Sixty additional motor- LERGhE
. geaerator sets were held: in reserve for issuance to target shar)
, I ships losing power as a result of the blast. The small fuel ‘ "o
. tanks of the motor-generator sets were replaced by fifty-gallon S
gasoline drums. Two hundred storage batteries and accom- o
panying charging circuits were carried on AVERY ISLAND. e
SCR-608 equipments were also installed on Bikini, Aomoen, R
and Enyu Islands. WHARTON and AVERY ISLAND carried *‘;‘*““
emergency communication equipment comprising fifty Pogo 2S5 2
Sticks, fifty Walkie-Talkies, and 100 Handie-Talkles, trans- i
celver types SCR-511, SCR-300, and SCR-536, respectively. g

Special Communication Projects WO

Twenty-five Walkie-Talkies were delivered to KENNETH

WHITING for use of the wave measuring parties of the Oceanc- Bndn e
graphy Group. Technical personnel and radio-photo equipment R
were supplied MOUNT MCKINLEY and APFALACHIAN for . .
press work. One special project was devised for receiving the j-'.:_-..-j-_':.;
bombardier’s talk on his bombing mm for the information of ANt
test parties aboard KENNETH WHITING. Other projects cal-
led for providing communication facilities to special groups, e
such as radio equipment on the twenty-five LCPL’s used for o aae
radiological safety reconnaissance. Another special project of T
interest called for the operation of the TBL transmitters, RSO
voice modulated, on the target ships PENNSYLVANIA, RHIND, 3-_’:-:.‘,33.;}1
PENSACOLA, and ANDERSON, with microphones mounted on e
deck to furnish pick-up facilities for broadcasting the sound of °

the bomb explosion.
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ELECTROMAGNETIC PROPAGATION

Preliminary

The numerous studiec of electromagnetic propagation
which, comprised an important part of the Instrumentation
Plan,” were coordinated by the Electronics Group. These
studies involved the use of many types of Army and Navy
electronics equipment, as well as numerous related devices
located in the target arrdy, aboard observation ships, in
the Marshall Islands, in Hawaii, in the United States, and
in other widely distributed areas. In addition to standard
airborne and shipborne elgctronics equipment of the Navy
and Signal Corps, special equipments were developed
to satisfy the technical requirements of Operation Crossroads.

Propagation in Target Area

Following one of the 2arly conferences on 7January, repre-
sentatives of the Naval Research Laboratory proposed mea-
surements, over a wide range of frequencies, of both the possi-
ble changes in propagation of electromagnetic waves near the
atomic explosion and the reflectivity of the explosion area by
means of radar. This program of measurements was inte-
grated with the basic plan of the Electronic Group for the ex-
posure of electronics equipment of target ships. It was agree«

1See Annex G: Instrumentaiion Plan. (Conf./Secret) - :'.'j'_
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that operating equipment shoul§ be monitored at some distance
from the explosion for a study of the effect of the explosion én R
operating efficiency during the shot and for a period thereafter, T iatats

and that transmission studies should be a secondary objective '
of this monitoring project. In addition, plans called for ob- , RO
taining a radar plot of the positions of target ships during and FhShgEs
after the bursts, with the radar installation providing informa- }?f-;{::i:?_?:
tion, which would permit reflectivity studies as a secondary ob- R

. jective. The Naval Research Laboratory undertook responsibi- . @

) lity for execution of two projects, one to comprise the moni-
toring of electronics equipment on target ships, the other com-
prising the radar plot, with transmission and reflectivity studies
as secondary objectives.

Monitoring the Equipment on Target Vessels

The original plans specified that one of each of the standard ‘o A
naval fire-control and search radars would be in operation RS
aboard a target ship and monitored with intercept receivers
aboard AVERY ISLAND. Various other groups and activities,
when apprised of this project, required additonal monitoring
channels to furnish information from a variety of devices in
the target area, and at one time more than fifty additional chan-
nels had been requested of the Electronics Group. Shortages of
personnel and equipment resulted in a drastic reduction in

satisfying these requirements. The Electronics Group {inally \
provided for monitoring of fifteen separate radio and radar
equipments in operation on five target ships, PENNSYLVANIA, P

PENSACOLA, WAINWRIGHT, RALPH TALBOT, and PARCHE, N
ranging from battleship to submarine. The equipments included g
four communications transmitters, set at various frequencies,
two types of fire-control radar, a fighter-director radar, four PN
surface-search radars, three air-search radars, one periscope .
search radar, and three IFF sets, with the radar equipments UL
representing the X, S, and P bands. Standard equipment was ARG
used for monitoring, with recording by means of motion pic- NN
tures and Esterline-Angus chart recorders. Personnel from RPNy
the .Naval Research Lahoratory commenced installation of the ‘o
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monitoring equipment on AVERY ISLAND in late February. As f_"--.ﬁ';..'_ S
of her salling date from San Francisco, 6 May, all monitoring S
channels were Installed and substantizlly complete from anten- T
nas to recording instruments. During the pre-test electronic () q
rehearsals at Bikini, diificulties were experienced from weak _ R C )
signals from the transmitter equipment aboard target ships and . -j-fhi}‘,i-;:'.'-:j'«‘
interference from other radar and IFF equipment in the Task N
Force. Changes were effected several days hefore Able Day s
which overcame these difficuities. “Sa T

Radar Plotting of Target Array o

The original plan for obtaining a radar plot of the target
array, with studies of reflectivity from the explosion area,
called for installation of airtorne radar equipment in a PBM-5
seaplane. The Technical Staff rejected this plan because of ORGP
overcrowding of airway channels. It was decided then to in- LR
stall radar equipments on Aomoen Island for unattended opera- - ¢ .9
tion during the explosions, with automatic photographing of R,
the screens by motlon-picture cameras. Four types of radar
sets were specified:

One MPG-1 (X-band) Coastal Gunfire Control & 4

Two APQ-7 (X-band) High Definition Afrborne Bombing THRwo

One APS-2F (S-band) Airborne Search B

One APS-34 (K-band) Airborne Search Sl

The signals from the equipments installed on Aomoen Island . ‘- @

' were directed toward the -xplosion area, giving a photographic TN
-Z;: record of the radar plot of the turget area. The transmission LR )
[~ characteristics of the explosion area were studied by moni- Al Ry
- toring the signals passing through the blast with the intercept e
’; recelvers on AVERY ISLAND. These modified radar receivers " . ' '.
-~ were fitted with Esterline-Angus chart recorders to show the 1
- ilucuations in signal level =nad continuous-film cameras to el :
A show deflections. Advance parties left Washington in March w ey
& and Apri to Install the AFO5-2F and APS-34 equipments at IR
-‘.‘i Bikinl Atoll. The installution of the MPG-1 and APQ-7 radars . e
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was under cognizance of the Signal Corps and was instalied on
Aomoen late in May. Installation of radar receiving equipment
on AVERY ISLAND was carried on concurrently with that of the
monitoring equipment. Monitoring receivers, timing equipment,
and recording cameras operated satisfactorily during the elec-
tronic rehearsal held 18 June but heavy interference ruined re-

. cordings on S-band transmitters during the Queen Day rehear-

sal. This trouble was mitigated in advance of Able Day.

Reflectivity Measurements

Signal Corps representatives in the Electronics Group were
in charge of three projects tc observe radar reflections
from the column of ionized gas at near and great distances.
The first two involved distances cf tens and hundreds of miles.
On 15 March, the representatives from the Signal Corps Engi-
neering Laboratories proposed that the light, height-fincing
radar, type AN/TPS-10, called ‘1’1 Abner’’, be installed on
on of the target ships near the blast, where, pointed toward
the burst, it could sweep in elevation. When limitations of
time and equipment proved this scheme impractical, it was
decided to employ the standard Navy radars, surface search
(SG) and fighter director (SP), aboard the obse,rver ship PANA-
MINT. Later, when it was found that these radars could not
~be made avalilable, the ship’s SK radar was used for measuring
the specific reflectivity of the ionized gases at S-band fre-
quencies. A 35-mm camera was installed for vhotographing
the A-type indicator of this radar trained on the explosion.
Supplementing this project, another project called for the
measurement of the radar reitlections at a distance of several
hundred miles. Preliminary investigation showed a frequency
of about 100 megacycles to be most suitable at such a distance,
and it was accordingly planned to use an air-search radar,
SCR-270 or SCR-271; but this vlan was abandoned when it was
learnéd that neither of these sets v.as available at Kwajalein
and Eniwetok. However, a long-range early-warning radar,
AN-TPS-1B, was available at both places, and plans were
made to use this set, which operates in the L band, at Kwaja-

Baed 4
207

e
UNCLASSIFIED

..........

...........
S At - - . - S P T \ ~~~~~~~~ ] . o2 . B I L ) - Q-- il - ~.u T
Tl TN N T e s At LG, o a © e e Se e
A, R Y e et QY

* et A -

.....................

el Al Al B I 'vﬁ‘..l~n¢i-.
.

......




ion
lles, and arrangements were made for photo-

the A-type indicators.

Modifications of the set were made to permit recept

at two hundred m

graphing
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Remote Monitoring of Radio Transmissions

The Electronics Group was able to use normal Navy radio
facilities at various places for monitoring transmissions from
target ships, so that long-range emissions might be observed
to supplement observations at the scene. Instructions were
dispatched to Radio Honolulu, San Francisco, Balboa, Guam,
Manila, and Adak for monitoring signals from the TBL trans-
mitters operating on PENNSYLVANIA, PENSACOLA, and
PARCHE during the explosion. The transmitters were keyed
with the letters “‘a’", “b”", and “‘¢’’, followed by a long dash,
until twenty-four hours before the first test, when all keys and
relays were tied down to obtain a continuous tone. Special ar-
rangements were made for notifying the stations of the appro-
Ximate time of the tests.
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Infra-Red Measurements ' ;}k:__‘_.étfl;‘

B o NS

In the middle of April, the Evans Signal Laboratory also L:E:-:E‘_:'_f‘_:
proposed that infra-red measurements would be of value. STl
It was suggested that a study of the infra-red emissSions from ‘ "?’h
the blast should yield interesting data on the energy level of SECEEAE
the blast. The installations ¢f the infra-red equipment com- e
prised a high-speed photo-thermal detector, with filters to pass LT
energy between near and far infra-red, ond still cameras to R

record the indications on the oscilloscope. The detector,
filter, and optical attenuator were calibrated against the
sun as a standard source. The equipment was set up on
the forward gun platform of AVERY ISLAND.




BLAST, PRESSURE, AND SHOCK MEASUREMENTS

Preliminary  «

The Electronics Group undertook two tasks in connection
with measurements of blast, pressure, and shock, which com-
prised an important section of the Instrumentation Plan. The
first of these, inveiving a record of pressure waves in air and
water, was carried out by means of sonobuoys in a program
that presented no unusual technical problems. But the second
task, requiring tetemetering of pressure data from target
ships not likely to survive, called for the rapld development
of an elaborate instrumentation program in a relatively new
field, an ekperimental program which could not guarantee
positive results. This program enlisted the services oi many
technical and commerical agencies to deal with numerous
problems, and it is described at some length.

Sonobuoys

The sonobuoy project was undertaken in February after
members of the Electronics Group had conferred with Dr. E.
Klein and other scientists at the Naval Research Laboratory
whoe were interested in this means of providing a record of
the pressure waves in air and water. The Naval Research
Laboratory provided technical personnel to carry out the pro-
ject. Twenty type JM-3 sonobuoys, of the type used for harbor
protection, were anchored in the Lagoon in pairs, ten pairs
being strung out in a line radially from the center of the tar-
get array. Beginning at 900 feet from center, the pairs were
located at 300-foot intervals to a maximum distance of 3,600
feet. One buoy of each pair was installed in the normal man-
ner, with the hydrophone, a pressure-sensitive element, used
to record sonic pressures produced under the surface. The
other buoy used the same type hydrophone mounted in air to
record pressures above the surface.
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Sonobuoy Recorders e
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The buoys contained the usual frequency-modulated trans- BSOS

mitter, and the twenty receivers, one for each buoy, were lo-
cated on Aomoen Island at a distance of about eight miles from
the center of the target array. The receivers were connec-.
ted individually to twenty recording elements in a thirty-
element recording oscillograph, so that a record would be
provided of the time the pressure wave reached each sonobuoy
as well as the approximate value of the pressure intensity at
each hydrophone. From this record, the progress of the pres-
sure wave as a function of time, distance, and intensity could
be reconstructed. The two recorders were of a type designed
and built by the Gulf Refining Company for seismological
studies, with two timing standards, a synchronous motor and a
1C -cycle tuning fork. The recorders were started optionally
by either a Black Boxl or a photoelectric device operated Ly

the flash of the explosion. Installation of receiving and recor-
ding equipment was cormpleted on Aomoen Island on 10 June.

Because of tiie heat and humidity which caused the paper tape
in the recorders to swell, and air conditioner for the receiving
hut was included in the installation. Moorings for the buoys
were laid on 12 June and all buoys were planted within the fol-

lowing week. Several frequency checks were made on all buoy

transmitters and the island receivers prior to the Queen Day
rehearsal, at which time satisfactory recordings from =zll
twenty sonobuoys were taxen.

1

The ‘“Black Box’’ was a secret starting device developed by
the Los Alamos group. A number of the devices were used
throughout the target array for remote-controlled starting of
various instruments. Becausc of the highly secret nature of
the device, each was installed and maintained by members of
the Los Alamos Group.




Telemetering

The fact that some of the target vessels favorably located
for collecting scientific data were unlikely to survive indicated
the need for a means of recording this valuable data at a safe

distance. Collection and recording of data from such locations i )

. could be accomplished by telemetering which in general is an wrt s
. electronic system providing transmission of data from a mea- : iy
suring station to a remote receiving and recording station. e

More elaborately, a telemetering system consists of an input gL

device whose function is to convert the phenomena to be mea- ij-'.} e

sured into an electrical signal, an electronic amplifier to raise SRS

the input signal to a level high enough to modulate a frequency- ..
modulated signal, and a distant receiver with suitable recor- RO

ding equipment. ey

The Ships Instrumentation Group was confronted with the SURERAX

particular problem of measuring the pressure-time relation
of the air blast in Test Able at elghteen points on two auxili-
arles at different positions in the target array, and the pres-
sure-time relation of the underwater shock wave in Test Baker.
In January, this group recognized the need for telemetering in
working out a solution to this problem, and it soon became evi-
dent that the project should come under the Electronics Group.
- On 15 February, the Electronics Group took active charge of a
project for telemetering the data from the pressure gauges
and recording it at a remote point,

Contacting Research Agencies

During the week of 18 February, the Electronics Group el
contacted several research agencles, commercial, military, NN
and academic, which were known to have engineers worki