
UNCLASSIFIED

AD NUMBER

AD367502

CLASSIFICATION CHANGES

TO: unclassified

FROM: confidential

LIMITATION CHANGES

TO:

Approved for public release, distribution
unlimited

FROM:

Distribution authorized to U.S. Gov't.
agencies only; Administrative/Operational
Use; Oct 1946. Other requests shall be
referred to Director, Defense Atomic
Support Agency, Washington, DC 20301.

AUTHORITY
DNA ltr dtd 29 Jun 1984; DNA ltr dtd 29
Jun 1984

THIS PAGE IS UNCLASSIFIED



•lCNFDI|IAL
iPurity

Clastificat ion (Cancell edo to - - -d !or pw .

FINAL REPORT

for

TESTS ABLE and BAKER
.; S. GOVERNMENT ACGENCI.E MAtY OBTAIN COPIES OT THIS REPORT DIRl

,+' ' b>J.Peotor.
LD D 'eteas Atomic Support, ASeaio,

S, l~sh~ ton, D., Co -'3J

BUREAU OF AERONAUTICS

GROUP

DIRECTOR OF SHIP MATERIAL

JOI1NT TASK FORCE ONE DEC-. rgW c,,ne

Enclosure (C) to DSM Serial 001500 REGISITEL, 4



DIRECTOR OF SHIP MATERIAL

JOINT TASK FORCE ONE

OPERATION CROSSROADS, PL, 'T. ' A ....
S..r'., .,,r.... .. ,:- -.

A - -~ 'E"* )-SQj/ .URAUOF ERN-A-U-TIC--'ROUP

FINAL REPORT FOR TESTS ABLE AND BAKER

U. S. GOVERNMENT AGENCIES MAY OBTAIN COPIES OF THIS REPORT DIRECTLY
I OM DDC. OTHER QUALIFIED DOC USERS .HAI.L REQUE$'T THROUGH

Lirector.
A)'fense Atomic SUp ort .

• -- __ 0 �,) 2 0,C 0 1.

DAT EE. DODSON, Captain, U. S. Navy.

'31 3AN~STEREDNUBR0

- ©-

.ea.

6)ýNDowngradE~d ti Lr n e'Vola

Enclosure (C) to Director Ship Miaterial Serial 0U1500
_ ~~ ET

Page Iof 277-pag(s

iI



INDEX TO

BUREAU OF AERONAUTICS GROUP

FINAL REPORT ON TESTS ABLE AND BAKER

PART "A" SUMMARY

PAGE

I - GENERAL. SUMMARY 7

1. Test ABLE 7
2. Test BAKER 8

II - CONCLUSIONS 9

1. Test ABLE 9
2. Test BAKER 11

III - RECOMMENDATIONS 12

PART "B" TEST ABLE

I - OBJECTIVES 15

II - GENERAL PLANS AND PREPARATIONS 15

1. Organization and Responsibirities 15
2. Support of the Operational Plans 16
3. Support of the Target Exposure Plan 18

III - GENERAL PLAN AND METHOD OF TEST FOR TEST ABLE 21

1. Aircraft 21
2. Non-BuAer Aviation Equipment 22
3. Ships' Installations for Handling Aircraft 23

IV - PROCEDURE FOR TEST ABLE 24

1. Pre-blast Inspections 24
2. Post-blast Inspections 24
3. Reports 24

V - SUMMARY OF DAMAGE, TEST ABLE 25

1. Aircraft 25
(a) General 25
(b) Structures 26
(c) Equipment and Components 28
(d) Power Plants 31
(e) Armament 33
(f) Electronics 37
(g) Non-BuAer Airborne Equipment 38.,

Enclosure (C) to Director Ship Material Serial 001500

Page 3 of 277 pages

E¾.



PA G L

2. Ships' Installations for Handling Aircraft
(a) USS SARATOGA 30
(b) USS INDEPENDENCE
(c) USS ARKANSAS
(d) USS NEW YORK
(e) USS NEVADA 43

(f) USS PENNSYLVANIA 43
(g) USS PENSACOLA 44
(h) USS SALT LAKE CITY 44

3. Radiological Effects 45
(a) Target Aircraft 45
(b) Drone Aircraft 45

VI - CONCLUSIONS TEST ABLE 45

1. General 45
2. Aircraft, Components and Equipment 46

(a) Sources of Damage 46
(b) Relation of Damage to Distance 46
(c) Effect of Shielding 46
(d) Effect of Partial Shielding and Orientation 47
(e) Relative Vulnerability of Aircraft 47

Components
(f) Equipment 48
(g) Power Plants 48
(h) Armament 49
(i) Electronic Equipment 49
(j) Comparison cf Seaplanes and Carrier Types 49
(k) Securing of Aircraft 50

3. Ships' Installations for Handling Aircraft 50
(a) General 50
(b) Effects of Shielding 50
(c) Necessity of Uniformity of Resistance to 51

Blast Damage
4. Radiological Effects 52
5. Summary of Conclusions 52

PART "C" TEST BAKER

I - OBJECTIVES 53

II - GENERAL PLAN AND METHOD OF TEST FOR TEST BAKER 53

1. Aircraft 53
2. Non-BuAer Aviation Equipment 58
S. Ships' Installations for Handling Aircraft 59

II1 -ýPROCEEUME fOB TEST BAKER 59

1. Pre-blast Inspections 59. ,. Post-blast Inspections 60
S1' • . Reports 60

Ent 6,ý?ure C' ,o Director Ship Material Serial 001500

Page 4 of 277 pages

III



7

PAGE

IV- SUMMARY -OF DAMAGE,, TEST BAKEfl 61

1. Aircraft 61
(a) General 61
(b) Structures 62
(c) Equipment and Components, 64
(d) Power Plants 66
ýe) Armament 68
(f) Electronics 72

2. Ships' Installations for Handling Aircraft 72
(a) USS SARATOGA 73
(b) USS INDEPENDENCE 74
(c) USS ARKANSAS 76
(d) USS NEWh YORK 76
(e) USS NEVADA 77
(f) USS PENNSYLVANIA 77
(g) USS PENSACOLA 78
(h) USS SALT LAKE CITY 78

3. Radiological Effects 78

V COMPARISON OF DAMAGE RESULTS FROM TESTS 80
ABLE AND BAKER

1. General 80
"2. Aircraft 81
3. Ships' Installations for Handling Aircraft 82

VI - CONCLUSIONS, TEST BAKER 83

1. General 83
2. Aircraft, Components and Equipment 83

(a) Sources of Damage 83
(b) Relation of Damage to Distance 84
(c) Effect of Shielding 84
(d) Effect of Partial Shielding and Orientation 85
(e) Relative Vulnerability of Aircraft Components 85
(f) Equipment 86
(g) Power Plants 86
(14) Armament 86
(i) Electronic Equipment 87
(j) Comparison of Seaplanes and Carrier Types 87
(k) Securing of Aircraft 87

3. Ships' Installations for Handling Aircraft 87
(a) General 87
(b) Effects of Shielding 88
(c) Necessity of Uniformity of Resigtance to 88

Blast Damage
4. Radiological Effects 89
5. Summary of Conclusions 89

Enclosure (C) to Director Ship Material Serial 001500
SSo2 pET

S~~~~Page 5 of 277 pages .. ,--



PART "D" REPORT ITEms

PAGE
I - INDEX TO REPORT ITEMS IN PART "D" 93

II - PLOTS OF APPROXIMATE LOCATION OF TARGET VESSELS 95
AND TABLES OF BEARINGS AND DISTANCES

1. Test ABLE Chart 97
2. Test BAKER Chart 98
3. Test ABLE Table of Approximate Bearings ard 99

Distances
4. Test BAKER Table of Approximate Bearings and 100

Distances

III - PHOTOGRAPHS 101

1. Test ABLE 103
2. Test BAKER 118

IV - DAMAGE REPORTS 131

1. Test ABLE
(a) Aircraft 131
(b) Ships' Installations for Handling Aircraft 191

2. Test BAKER
(a) Aircraft 198
(b) Ships' Installations for Handling Aircraft 245

V - LIST OF AERONAUTICAL MATERIALS RETURNED FOR 251
LABORATORY ANALYSIS

VI - ORGANIZATION MANUAL FOR BUREAU OF AERONAUTICS 257
GROUP

Back Cover Sheet

Enclosure ( t) to l~irector Ship Material Serial 0150u
SECRET

Page 6 of 277 pa~es

1A



-T

""RT A - SUMMARY

I.- GENERAL SUM fA -- -( < '. " '- .

1. TEST ABLE :.,'),':,* . c i "'; " f ' r ,

The missi on of Joint Task Force One was o determine the effects of
the atomic bomb upon naval vessels in or•.to gain information of value to
the national defense." In support of thL zix£&!ý the Bureau of Aeronautics
target aircraft exposure plans for Test ABLE had as their objective the de-
termination of the effects of the atomic bomb upon aircraft as a function
of distance from the center of the burst. --- -*a *.. 1. . ,

BuAer Group plans involved technical and material support of certain
operational plans, including a major development project in connection with
the extensive Navy drone program.

The aircraft target array comprised seventy-three surplus, but sub-
stantially service type, aircraft embarked on target vessels in such a man-
ner as to simulate the normal disposition of shipborne aircraft on combat
vessels, Observation type seaplanes were embarked on the NEVADA, ARKANSAS,
PENNSYLVANIA, NE% YORK, PENSACOLA and SALT LAKE CITY; carrier types on the
SARATOGA and INDEPENDENCE; two carrier type airplanes on each of fourteen
APA's of the GILLIAM class; and two Coronado seaplanes were moored in the
target array.

Gasoline was omitted from all aircraft except two each fueled to
capacity on the stern of the carrier flight decks. Ammuaition was. reduced
to ten rounds per gun and pyrotechnics omitted. Those bombs, mines, rock-
ets and torpedoes exposed on aircraft were inert, loaded and fused. Ad-
ditional aviation materials were exposed throughout the target array by
BuOrd, BuShips and the Army Air Forces. The BuAer Group ýlans called for
coverage of ships' installations for handling aircraft such as arresting
gear, catapults, airplane cranes and elevators.

The condition of target aircraft and aviation materials before and
after the blast was determined by visual inspections supplemented as prac-
ticable by functional tests. Sample items exposed to the blast were also
returned to continental laboratory facilities for detailed analysis.

The exposure of target aircraft was accomplished according to plan
a,,d Test ABLE was conducted on schedule with the bomb exploding shortly
aft--r' U9t0 on 1 July 1946, within 10(4 feet. of the chosen altitude and sev-
eral hundred yards west. of the center, as shown on the chart. in PART UD" of
this report.

The most significant nanifestations of the air burst showed them-
selves in the blast. effects, resulting in damage to every aircraft topside
in the target array and in corns iderable damage to stlhps' installations.
There was litle eviderice of shock damage. Heat effects were confined to
scorching of paint ,ind charring of fabric at irregular distances from the
center. Radioactivity persi sted on target, vessels and target aircraft for
only a few hours in most cases to a few days near the center of the burst.

Enclosure (C) to Director Ship Material Serial 001500
SECRET

Page .7 of 277 pages



-? -

As (o overall damage the results may abulated as follows:

(1) MISSING - sunk with target vessel or
blown overboard from target vessels ...... .. 14 Airplanes

*(2) MAJOR DA4MAGE DUE TO BOMB BLAST ............ 23 Airplanes

*(3) MAJOR DAMAGE RESULTING FROM FALLING

SHIP DEBRIS (Principally unsecured
elements of hatch covers) ............... 7 Airplanes

(4) LIGHT DAMAGE - Damage readily rer4airable.
All aircraft usable for TP3t BAJ451 .......... lU Airplanes

(5) NO DAMAGE............. ... ................. 19 Airplanee

Total. ................................ 73 Airplanes

*NOTE: ,M~rplanes in categories (2) and (3) under usual oper-

A' lating conditions would require survey or major over-
."haul.

2A-rEST BAKER
/

The mission and objectives for Test BAKER were the same as for Test

f the se~tl..t4ee aircraft originally provided for the air burst
forty remained ugable for the underwater bomb test. These forty aircraft
comprised nineteen undamaged, ten lightly damaged and eleven moderately to
heavily dontaged aircraft which were considered, however, to be satisfactory
test items.

Observa were embarked on the NEW YORK; carrier
types on the SARATOGA and INDEPENDENCE; twenty-three carrier types were em-
barked on sixteen APA's of the GILLIAM class, one each on a weather deck
and one each in a cargo hold of seven APA's; one carrier type was secured
on the main deck of the PENNSYLVANIA and two Coronado seaplanes were moored
in the same positions as assigned for Test ABLE.

Aircraft were equipped to simulate normal combat ready condition in
a manner similar to that prescribed for Test ABLE. Ex'osure of aviation
equiprment was carried out by Buord, BuShi ps ind the Aray.

l're-bia•-;t and 1 ost-blast corli t ito,• ,I t arTe, aircraft and ships'
inst•llations sara, determined as in Test AP\I, Ov x, aolal inspections ac-
('•0tali ad hNv fitnct'iLan tests. Labhoratov' ,;ample; %ke re also returned for

,t i id e<t-s antd ,1aalyses. Informat tou on thes, I'.'tions and tests is
,'()lit at,,', in r,'c ,r, ts, Onte volumn:e per ii rp!.ran und ,, vol tine per sOtip on

sitI p I' i is•t i a t Iots, contained In I ,BAer ( , f) ii p ats. A\one page summary

of damagae on t at ch ship and each airlpilnle is cotil tad in partc "D" of this

rejert , to t litther ý it h I i ustrat ive photographs:.

'last. 3AKE 1 Aii, , colndut't. i te Schivdolc Y,!th the ti-mb, fixed at the

target (ent.er, explu , ng at. U830 on 25 .Jul 1940 .

Enclosore (C) to Di, rect.or Ship Material Serial O0i05u
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In the underwater bur't the significant absence of severe air blast
damage indicates that the bomb expended a good proportion of its released
energy in hurling a large quamtity of water into the air, which subsequent-

ly fell upon many targets, and in generating an intense underwater shock
wave. ladioactive effects were extremely marked. The high residual radio-

activity of target vessels and aircraft was more significant than physical
damage and may be attributed to the fact that fission products were held in

the column of water thrown up by the explosion, which subsequently fell

back on most of the target vessels, and to the absorption of radioactive

material in the water of the lagoon. This falling and sweeping water caus-
ed heavy structural damage. Shock damage, not readily discernible in Test

ABLE was very pronounced in Test BAKER and resulted in damage to ships' in-

stallations as well as aircraft.

Overall damage results are as listed below:

(1) MISSING - sunk with target vessel
or blown or washed overboard ............... 11 Airplanes

*(2) MAJOR DAMAGE - Due to bomb blast

or water thrown by bomb .................... 16 Airplanes

#(3) LIGHT DAMAGE - Airplanes could be
put in operating condition with
field repair facilities and usual
spare parts ................................. 2 Airplanes

(4) NO DAMAGE .................................. 11 Airplanes

Total .................................... 40 Airplanes

*NOTE: Where airplanes had previously sustained damage in Test

ABLE it is estimated that an undamaged airplane in this

group would have sustained major damage from Test BAK•B.

#NOTE: Airplanes damaged in Test ABIE, which received little
or no further damage are included in these categories.

H - CONCLUSIONS

1. TEST ABLE

These conclusions are based upon iaterial damage to aircraft and
ships' installations for handling aircraft and do not take into considera-

tion the physiological e ffects on personro .

(a) Primary source of daraape to aircraft from the air burst was
blast effect, with secondary dama,'e frorn 'ol Isions witli ship's sttructunre

or fali nig debri s and minor daritmae from la t f fect s.

(b) liadiolop ical effects Aerte iiot sipgii ficant and were not a source
of damage to aircraft.

(c) Ai rcraft exposed toIst ide A hn it 3uh yards were demo I i shed or

Hlown overboard, betw een 130o to 20u),* ,ards, recclved ,ail(or to noderate dam-.
age and beyo td t22 j yards s ;tffered I,101ht rt, Ici. iblf. dhmag.ae.

Enclostire (C) to Director Ship Mater idl Serial otlwU
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(d) The effects of complete shielding, as in a well protected hangar
deck or cargo hold, were very significant.

(e) Partial shielding and orientation of aircraft also had a signif-
icant effect in reducing damage.

(f) Relative order of vulnerability of aircraft components with
weakest elements listed first was as follows: plexiglass (particularly flat
plates), fabric surfaces, control surfaces, folded wings, monocoque and
semi-monocoque sections of fuselage and nose cowling and external fuel
tanks.

(g) No fire or explosion hazard was created directly by fueled air-
craft, oxygen systems, hydraulic systems, C02 bottles or charged accumula-
tors.

(h) Airborne equipment, instruments, etc., were equal or superior to
the airplanes in resistance to damage.

(i) Aircraft power plants, propellers and accessories were consider-
abty more resistant to damage than structural components.

(j) Armament equipment was inherently more rugged than the air-
planes and other types of equipment.

(k) Electronic equipment, generally shielded by aircraft structure,
was more resistant to damage than airplanes as a whole.

(1) The patrol seaplanes suffered somewhat more damage than carrier
types under conditions of equal severity. The resistance of float type
seaplanes was comparable to that of carrier types except observation types
resting on cradles or catapult cars were more susceptible to capsize and
secondary damage resulting therefrom.

(m) Securing of aircraft in accordance with the "Heavy Weather"
method outlined in Aircraft Carrier Bulletin No. 13 was adequate.

(n) Ships' installations, with possible exception of aircraft ele-
vators, exhibited a degree of ruggedness and resistance fully equal to or
greater than comparable lements of the supporting vessel. Damage was fre-
quently a more significa t reflection of damage to adjacent elements of the
ship's structure supporting th.ese unit.c rather than direct damage to the
uanits themselves.

(o) The effect of shielding as provided by the continuous side shell
plating on the SARATOGA AWas noted in protecting airplanes on the hangar
deck as well as protecting the flight deck and ships' installations sup-
ported by the flight. deck. This was in contrast to the lack of shielding
afforded aircraft :ýnd the flight deck of the INDEPENDLNCE by the opeil type
oAf construction employed on that vessel.

(p) Ships' irnotaliatioiis, structure arid top-hamper did not make good
a urniform degree of resistance to blast damage and inherent weaknesses were
cvidentwI ichwould temporarily have inimobilized vessels othecwise undamaged.

Eticlosure (C) to Director Ship Material Serial 001500
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2. TEST BAKER

As in Test ABLE, these conclusions are based only upon material dam-
age to target aircraft or vessels and radiological effects. Physiological
effects upon personnel are not considered.

(a) Significant damage resulted from water blown against, falling
upon or sweeping over aircraft, as well as from underwater shock transmit-
ted through the ship's structure and the aircraft landing gear. Blast ef-
fect was considerably less than in Test ABLE. Secondary damage resulted
from collision with ship's structure, flying debris and immersion in water
in flooded compartments.

(b) Overshadowing the above effects and more significant than physi-
cal damage was the radioactivity persisting in the target are and on target
aircraft, rendering the aircraft inaccessible for repairs or operational
ure for periods ranging from several days to an indefinite length of time.

(c) Aircraft topside within 700 yards of the burst were sunk, wash-
ed or blown overboard, or completely demolished; aircraft between 700 to
1500 yards from the center received major to moderate damage; aircraft be-
yond 1500 yards sustained light to no damage.

(d) Those aircraft in well protected hangar decks or cargo holds re-
ceived considerable protection from the shielding afforded by the ships'
structure.

(e) Some protection was noted to aircraft topside from partial shield-
ing by the ship's structure or from orientation of the airplanes into the
blast.

(f) Disregarding radioactivity and considering the overall effects,
the order of vulnerability of aircraft components, with weakest elements
listed first, was as follows: cockpit canopies, control surfaces, fuselage
monocoque sections, folded wings, stressed skin, heavy structural compo-
nentsandlanding gear struts (from side loads only).

(g) Airborne equipment, generally shielded by the aircraft struc -
ture, suffered little damage and generally followed failure of the support-
ing structure. Shock damage to instruments was insignificant except where
the airplane received major damage.

(h) No fire hazard resulted from Test BAKER.

(i) Damage to power plants, propellers and accessories was negli-
gible as compared to structural damage.

(j) Electronic equipment, generally shock mounted and protected by
aircraft structure, withstood effects which produced up to major damage to
aircraft and functioned normally after Test BAKER.

(k) Patrol seaplanes suffered somewhat heavier damage than carrier
types exposed at the same distar-•e and under conditions of equal severity.
The resistance of float type seaplanes was comparable to that of carrier
types except for the tendency of observation planes resting in cradles or
catapult cars to capsize.

Enclosure (C) to Director Ship Material Serial 0U1500
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(1) The standard "Heavy Weather" method of securing aircraft as out.-
lined in Aircraft Carrier Bulletin No. 13 was adequate.

(m) Elements of ships' installations for handling aircraft, with the
exception of aircraft elevators, exhibited a degree of ruggedness and re-
sistance to damage fully equal to that shown by comparable elements of the
ship's structure. Units of ships' installations supported on weather decks
showed less shock damage than e)ements in machinery spaces below decks.

(n) Effect of shielding from blast was less pronounced than in Test
ABLE.

(o) The necessity was still indicated, as in Test ABLE, for insuring
that all critical components of the ship's structure make good a uniform
minimum standard of resistance.

III - RECOMMENDATIONS

Based on the above results and conclusions it is recommended that:

1. The cognizant design sections of BuAer study this report with a
view to improving the design of naval aircraft to withstand bomb blasts in
general, insofar as these improvements do not adversely affect aircraft
performance.

2. Action be initiated to develop methods of protecting shipborne
aircraft, as well as aircraft or aviation materials in storage or parked on
air fields, from the residual radioactivity resulting from atomic bombs.
This work should be coordinated with BuShips in regard to protection of
ship based aircraft.

3. Action be initiated to develop suitable and rapid means of de-
contamination of aircraft or aviation materials exposed to atomic bombs and,
the resulting radioactivity. This should also be coordinated with the
studies already in progress in BuShips.

4. The cognizant design sections of BuAer coordinate with BuShips,
studies to improve the construction of ships carrying aircraft to provide
maximum protection to aircraft from bomb blasts in general, and in particu-
lar to those aircraft on hangar decks of aircraft carriers.

5. The cognizant design sections of BuAer coordinate with BuShips
studies of ships' installations for handling aircraft. as well as other
critical structural components of vessels carrying aircraft to insure that
they make good a uniform minimum standard of resistance to bomb blasts in
general, measured in terms of the blast phenomena which the aircraft can
successfully resist.

Enclosure (C) to DJirector Ship Mat.rral Sorial 001500
SECBET
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6. The cognizant sections of BuAer study the entire report on Oper-
ation Crossroads by Commander Joint Task Force One and particularly the
reports of the following which contain information of interest to BuAer:

(a) Deputy Task Force Commander for Aviation.
(b) Deputy Task Force Commander for Technical

Direction.
(c) Technical Director.
(d) Director of Ship Material.
(e) Army Ground Group.
(f) Bureau of Ships.
(g) Bureau of Ordnance.
(h) Bureau of Medicine and Surgery.
(i) Bureau of Supplies and Accounts.

7. BuAer participate in Test CHARLIE in accordance with the plans
and recommendations of the BuAer Group, if that test is carried out.

8. One radioactive airplane be returned to the Naval Air Material
Center at Philadelphia for:

(a) Decontamination studies,
(b) Structural tests and analysis to deter-

mine the effects of the atomic bomb on
metals and materials.

(c) Continued radiological safety studies
and plots of decay curves already in-
itiated.

(d) Detailed study and analysis of the ef,-
fects of radioactivity on aircraft pow-
er plants, armaments, airborne equip-
ment, electronics and aviation materials.

(e) Familiarization of personnel with han-
dlingof radioactive materials.

9. BuAer set up a radiological section under Research Development
and Engineering to coordinate action on the above recommendations, to carry
on any future work of BuAer in connection with Operation Crossroads and to
handle problems in connection with radiological safety.

Encrlosure (C) to Director Ship Material Serial 00150U
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PART "B" - TEST ABLE

I - OBJECTIVES

The Army, the Navy and the Manhattan District, as well as other
branches of the government, jointly participated in Joint Task Force One
for the conduct of Operation Crossroads. The first test, hereafter called
Test ABLE, was an experiment to measure the effects of the Nagasaki type
bomb dropped from an airplane against an array of Naval vessels and various
other Army and Navy equipment such as airplanes, tanks, etc. It was in-
tended to inflict maximum damage on some targets, minimum damage on others,
There is no analogy to an attack by an aircraft carrying atomic bombs
against a disposition of warships at sea or at anchor in a harbor.

SSpecifically, the mission of the task force was "To determine the
effects of the atomic bomb upon Naval vessels in order to gain information
of value to the national defense."

In support of this mission, and closely paralleling .the plan for ex-
posure of target ships and ships' materials, the Bureau of Aeronautics tar-
get aircraft exposure plans for Te3t ABLE had as their broad objective the
determination of the effects of the atomic bomb upon aircraft as a func-
tion of distance from the center of the burst.

II - GENERAL PLANS AND PREPARATIONS

1. ORGANIZATION AND RESPONSIBILITIES

In order to carry out the above mission, the Bureau of Aeronautics
Group was responsible under the Director of Ship Material:

(a) For all that pertains to the planning, correltion and
implementation of the aircraft target exposure program.

(b) For the collection of data, analysis of results and prep-
aration of reports pertaining thereto.

(c) For furnishing technical advice, liaison and assistance
relative to standard and special aeronautical material,
including pilotless aircraft and related equipment, in
order to insure the full and proper execution of the re.-
sponsibilities of the Bureau of Aeronautics to the Com-
mander Task Force One and Operation Crossroads.

Careful consideration was given to the number of personnel, the
special qualifications required and the most efficienL organization of the
BuAer Group to carry out the primary mission, to function as a target in-
spection team and to perform certain military duties. The results of this
study were prepared in the form of an Organization Manual for the BuAer
Group, copy of which is attached as Section VI1 of IPart "0" of this report.
This manual will be useful for future planning should Test C'HAHLIE be carried
out at a later date.

Enclosure (C) to Director Ship Material ýSerial J31500
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2. SUPPORT OF THE OPERATIONAL PLANS

Commander Joint Task Force One Operation Plan No. 1-46, together with
the supporting Annexes and Appendices covers all operational plans of in-
terest to the Bureau of Aeronautics insofar as aeronautical material is
concerned. The BuAer Group plans contemplated logistic, material and tech-
nical support of Naval aviation units participating in Operation Cross-
roads. The Historyof these elements will be fully covered by reports orig-
inating under the Deputy Task Force Commander for Aviation. Accordingly
they will not be discussed in detail except to provide cross reference
identification and to point out important material aspects in order to sup-
plement the operational reports.

I

The major aircraft operational units of interest to the Bureau of
Aeronautics are divided, for the purpose of this report, into two major
classifications as follows:

Routine Activities- requiring only routine logistic, material
and technical support by the Bureau of Aeronautics.

Drone Program -requiring extensive logistic and material sup-
port as well as new development programs.

In accordance with the JTF-l Operation Plan 1-46. the mission of the
Navy Air Group was to "Furnish aircraft and air facilities during Test ABLE
and Test BAKER for photography and collection of physical data, air trans-
port, patrol and air-sea rescue in accordance with the Air Plan (Annex 'F"),
Instrumentation Plan (Annex `riG"), Photographic Plan (Annex "L")and Air-Sea
Rescue Plan (Annex "Y")."' The elements are discussed below:

(a) Routine Activities

(1) NAVAL AIR TRANSPORT SERVICE

Existing facilities of both NATS and the ATC were util-
ized for Crossroads traffic for continental and overseas air
lift.

(2) OPERATION OF SEAPLANES, TRANSPOPT SQUADRON VPB-32
AND AIR-SEA RESCUE SQUADRON V`H-4

The Logistic Plan and Air Plan, Annexes "B"and 'YF"'re-
spectively show these squadrons based at Ebeye. VPB-32 with
PB3M-5 airplanes provided inter-island air transport between
Kwajalein, Roi and Bikini. Turn-around and fueling service

for this unit at Bikini were provided by the seaplane ten-
der ORCA (AVP-49). VPB-32 also furnished three seaplanes for
photographing the water wave travel as described in Annexes
"PFh"and "L". One seaplane from this un:kt carried out radio-
logical reconnaissance in support of the Safety Plan, Annex
"E". BuAer Group participation in preparing this airplane is
cited as an example of material support rendered to the In-
strumentation Plan, Annex "G". At the end of March, the
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Joint Bureau of Ordnance and Naval Research Laboratory Group
concerned with radiation measurements informed Joint T'ask
Force One that provisions for the installation of thermo
radiation equipment in a plane was deemed necessary for Test:
BAKER. The Bureau of Aeronautics Group thereupon procured ;
PBNI-5 airplane and had the equipment mocked-up at the Naval
Air Material Center in Philadelphia. Plans of this install-
ation were made. Since it was at that time planned to havy
VPB-32, based at Ebeye for the tests, do the installing at
that locacion between Tests ABLE and BAKER, upon the delayinf.
of the tests the Bureau of Aeronautics Group recommended to
Joint Task Force One that the installation be made in the
Pearl Harbor Area to enable a more thorough installation
under more favorable conditions. One plane of VPB-.32 was
designated to have the installation mountings installed at
the Naval Air Station, Kaneohe Bay.

VH-4, also operating P[vM-5 airplanes, provided air-sea
rescue facilities, described in detail in the Air Plan, Annex
"F"and the Air-Sea Rescue Plan, Annex "Y". The Bureau of
Aeronautics furnished logistic, material and technical sup-
port of these units.

(3) OPERATION OF THE U.S.S. SAIDOB (CVE-117)

The aircraft carrier SAI(OR furnished photographic air-
planes in support of the Air Plan and Photographic Plan, de-
scribed in Annexes "F"and "L"respectively. Additional. in-
formation, concerning types of aircraft and photographs, is
contained in operational reports.

Two helicopters based on the SAIDOI were used for radio-
logical reconnaissance and collection of earth samples.

(4) SUPPORT BY NAVAL AIR STATION AND OTHER FIELD ACT-
IVITIES OF BUAER

Air stations and activities under the Bureau of Aero-
nautics have felt the impact of increased activity in the ac-
complishment of priority programs in connection w'ith Opera-
tion Crossroads. The BuAer Group assisted in coordinating
these programs.

(b) Drone Program

(1) OPERATION OF [HE U.S.S. SHANGRI LA (CV-38)

Operations of the drone unit based on the SIHAN(lIl IA are
outlined in the Air and Instrumentation Plans, Annexes "'F"
and "G"and further described in operathonal reports. The
preparation and furnishing of drones, control planes and re-
lated technical equipment required a major development and
manufacturing program, largely handled by the Naval Air
Material Center at Philadelphia and the Pilotless Aircraft
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D.1vision of BuAer. The Navy drone operation was assigned to
Experimental Utility Squadron Twenty- five, later designated
as the VX-2 Detachment, and assigned as Task Unit 1.6..14 in
the JTF-1 Operation Plan.

, This program involved the accelerated production at the
Naval Air Modification Unit, Johnsville, Pennsylvania, of a
total of thirty F6F-3K drones and thirty F6F-5 control air-
planes. Additional equipment required consisted of radio-
control equipment, design and installation of radioactivity
filters, installation of geiger counters and indicators, and
installation of VGTA recorders in a number of the drone air-
craft. Some photographic equipment with radio controlled
circuits was provided. The BuAer Group furnished technical
advice and assisted in the development and testing of equip-
ment as well as the training of pilots in its use andoper-
ation.

(2) COLLECTION OF WATER SAMPLES

On 2 April 1946, the technical staff of the Task Force
had a conference to discuss a request by the Los Alamos group
for use of radio controlled boats to take water samples and
make radiological surveys of Bikini Lagoon after the tests.
Previous to this time, it had been planned that the helicop-
ter unit would take water samples and obtain low-altitude
radiological safety data. The hazards in operating the
helicopters over the "hot"water were discussed at great
length, and at a conference on the following day the techni.-
cal staff and the Radiological Safety Section ruled out their
use for this purpose.

As an alternate method of water sampling, the Bureau of
Aeronautics commenced studies of the feasibility of a water
snatch from an aircraft and submitted the results to the
technical staff. Later it was decided to abandon all efforts
of this type and concentrate on the radio-controlled boats
which the Bureau of Ships had meanwhile been investigating.
It was determined that the drone boats would involve use of
IBM aircraft based on SHAINGRI LA exercising radio control
with visual sighting of the boats. During the planning of
this program, the Bureau of Aeronautics Group gave technical
adv.ce ard assistance to the Bureau of Ships Group in matters
relating to the use of naval aircraft.

(3) SUPPORT OF THE TARGET EXPOSURE PLAN

Closely paralleling the plan for exposure of target
"ships, the target aircraft exposure program is shown in the
table below. This program was coordinated with the Army Air
Forces representatives who agreed that the Navy plan adequate-
ly covered Army Air Force requirements for complete air-
craft. NMeanwhile the Army undertooh the exposure of aircraft
Scomponents and othwr aviation ground and flight ,.quipm nt.
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AIRCRAFT EXPOSURE PROGRAM

OPERATION CROSSROADS

TEST ABLE

NAME OF TYPE BUAER NO LOCATION ON TARGET
TARGET AIf]C1AFT OF VESSEL. F.D. -FLIGHT DECK
VESSEL AIRCRAFT H.D. - HANGAR DECK

USS SARATOGA CV-3 TBM-3E 69.197 Stbd H.D. Frame 130
if f i TBM-3E 69188 Port H.D. Frame 130

TBM-3E 69095 Stbd H.D. Frame 120
"TBM-3E 691.69 Port H.D. Frame 120
TBM-3E* 69080 Port F.D. Fantail

"" TBM-3E 69094 Center F.D. Frame 100
TBM-3E 69099 Port F.D. Frame 95

F6F-5N 77637 Center H.D. Frame 95
F6F-5N 78968 Stbd F.D. Frame 95
F6F-5N 78086 Stbd H.D. Frame 80
F6F-5N 77749 Center H.D. Frame 90
"F6F-5N 77648 Port H.D. Frame 90
"F6F-5N '77960 Port F.D. Frame 60

SBF-4E 31853 Center F.D. Frame 90
"SBF-4E 31839 Port F.D. Frame 90
"" SBF-4E1 31859 Stbd F.D. Fantail
"SBF-4E 31889 Port H.D. Frame 100

" "SBF-4E 31850 Stbd H.D. Frame 100
" "SBF-4E 31894 Port H.D. Frame 110

"" SBF-4E 31.840 Stbd H.D. Frame 110

USS INDEPENDENCE CV1,-22 TBM-3E* 69124 Stbd F.D. Frame 140
"" TBM-3E 69063 Center F.D. Frame 80

"o TBM-3E 69239 Stbd F.D. Frame 90
"if " TBM-3E 69116 Stbd H.D. Frame 92
"* TBM-3E 69275 Diagonal H.D. Frame 101

" "F6F-5N 77433 Port F.D. Frame 60
"F6F-5N 77492 Stbd F.D. Frame 65

" "F6F-5N 77569 Port H.D. Frame 60
" 3 F6F-5N 77349 Port l.D. Frame 70

"" SBF-4E 31849 Diagonal H.D. Frame 83
" "SBF-4E 31843 Stbd li.D. Frame 80

"SBF-4E 31852 Port F.D. Frame 70
"SBF-4E 31856 Stbd F.D. Frame 70

"i if SBF-4E* 31857 Port F.D. Frame 140

-Ind.icates four aircraft with full allowance of fuel and lubricating oil
on Fantail of aircraft carriers.
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NAME OF BUAER NO LOCATION ON TARGETTARGET i TYPE
TARGETAIRCRAFT OF' VESSEL F.D. -FLIGHT DECK

VESSEL AIRCRAFT H.D. - HANGAR DECK

USS ARKANSAS BB-33 OS2U-3 09632 Top No. 3 Turret.

USS NEW YORK BB-34 XSC-1 35300 Catapult, Aft.
"SC-1 35561 Port Deck near Turret #3

USS NEVADA BB-36 #OS2U-3 5765 Fantail Stbd Side
"#OS21U-3 5742 Fantail on Catapult

USS PENNSYLVANIA BB-38 OS2U-3 5342 One on catapult and one
OS2U-3 5584 on deck

USS PENSACOLA CA-24 OS2U-3 5956 Port Catapult Mount Fr 65

USS SALT LAKE CITV CA-25 OS2U-3 09574 Stbd Catapult Mount Fr 60

APA 57 GILLIAM FM-2 73535 Cargo Hold, 2nd Pltfm Dk
"F6F-5 71358 Main Deck Port Side Aft

APA-60 BANNEF FM-2 55299 Cargo Hold 2nd Pltfm Dk
"" FG-1D 87847 Main Deck, Port Side Aft

APA-61 BARROW FM-2 47238 Cargo Hold 2nd Pltfm Dk
"" FM-2 56736 Main Deck, Stbd Side Aft

APA-63 BLADEN FM-- 47265 Cargo Hold 2nd Pltfm Dk
"" FG-lD 87896 Main Deck, Stbd Side aft

APA-68 BUTJIE FM-2 56901 Cargo Hold 2nd Pltfm Dk
"" FG-1D 82433 Main Deck, Stbd Side Aft

APA-69 CARLISLE FM-2 47336 Cargo Hold, 2nd Pltfm Dk
"" F6F-5 71544 Main Deck, Stbd Side Aft

APA-70 CARTERET FM-2 56954 Cargo Hold 2nd Pltfm Dk
""f FG-ID 88040 Main Deck, Stbd Side Aft

APA-75 COBTLAND FM-2 56756 Cargo Hold 2nd Pltfrn Dk
"F6F-5 71753 Main Deck, Stbd Side Aft

APA-77 CHITTENDLN FM-2 -6945 Cargo Hoold, 2nd Pit fm Dk
"FM-2 55266 Mai Deck, St. bd Side Aft

APA-79 DAWSON FM -2 73874 Cargo Hold, 2nd Pit fll Dk
Ft)F-5 71553 Main Dleck Sti d Side Aft,

APA-81 "AION FM-2 7420,3 Cargo Hold, 211d P1ltf.fm 1k
E"FG-D )88033 Main D)ec k Stid Side Aft

1'e t1w A) a 1 [c' i ft on t hv NEVAI)A are pa t, t. d f n t v it i ittnao I a I a
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NAME OF TYPE BUJAER NO I LOCATION' ON TARGET
TARGET AIRCRAFT OF VESSEL. F.D.-FLIGHT DECK
VESSEL ._ AIRCRAFT.J H.D. - HANGAR DECK

APA-83 FILLMORE FM-2 55449 Cargo Hold, 2nd Pltfm Dk
"F6F-5 71606 Main Deck, Stbd Side Aft

APA-85 GASCONADE FM-2 74277 Cargo Hold, 2nd Pltfm Dk
"FG-1D 87882 Main Deck, Stbd Side Aft

APA-87 NIAGARA FM-2P 74675 Cargo Hold, 2nd Pltfm Dk
"F6F-5 58662 Main Deck, Stbd Side Aft

VPB Coronado Seaplane PB2Y-5H 7052 Moored in Target Area
"_"_ _ PB2Y-5H 7085 Moored in Target Area

II - GENERAL PLAN AND METHOD OF TEST FOR TEST ABLE

1. AIRCRAFT

For Test ABLE the aircraft target array comprised 73 complete air-
planes of surplus but substantially service types. These airplanes were
embarked on vessels located at graduated distances from the center of the
target array in such a manner as to simulate, 's closely as practicable,
the normal disposition of shipborne aircraft v ombat vessels.

With the objectives indicated above, observation type airplanes were
embarked in NEVALA, ARKANSAS, NEW YORK, PENNSYL NIA, PENSACOLA and SALT
LAIE CITY in accordance with the table above. Carrier type airplanes were
embarked in INbEPENIMENCE and SARATOGA. The aircraft , implement of the lat-
ter vessel also included additional airplanes embar! -d for prospective use
in Test BAKER, replacing airplanes, which it was estimated, would be lost
in Test ABLE. Because of the limited number of combat vessels available,
exposure of the remaining number of carrier type aircraft necessary to in-
sure adequate coverage, from the center to the perimeter of the target ar-
ray, was effected by embarking two airplanes in each of fourteen selected
APA's of the GILLIAM class - one airplane secured on the weather deck and
one airplane secured below on the second platform deck of the cargo hold -
thus simulating carrier flight deck and hangar deck conditions as nearly as
practicable. Embarked airplanes were secured by the standard "lleavy Weath-
er" method as laid' down in Aircraft Carrier Bulletin No. 13,

Included in the aircraft target array were two surplus Coronado Sea-
planes - one anchored at the estimated minimum survival distance and a
second anchored 600 yards farther out.

In order to permit obtaining complete information on the rolative
strength of all aircraft components and ejui pment, a I target. iI r arianes
were selected and equipped to siniulate normal combat ready condition, inso-
far as the availability of surplus material permitted. Certain highly in-
flammable or explosive material, ignition of which night. cause the de-
struction of aircraft as a secondary effect., were ornitted and separately
tested. There were three principle items in this category as flol lows:
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(a) Gasoline

Omitted from all aircraft except two aixplanes fueled
to capacity located on stern of flight deck of INDEPENDENCE
and SARATOGA, each. Additional exceptions were the two Coro-
nado seaplanes which carried approximately 1000 gallons each.

(b) Ammunition

Reduced in all airplanes to a test or indicator quantity
of ten (10) rounds per gun secured in the receiver. This
quantity was sufficient to disclose any tendency toward ig-
nition or detonation, but was insufficient seriously to dam-
age the airplane. To insure safety to personnel, withpartic-
ular reference to unauthorized tampering with machine guns,
bolts were omitted from all guns.

(c) Bombs, Mines, Rockets and Torpedoes

Where the installation of this material in airplanes was
necessary for completeness of the exposure program of the
Bureau of Ordnance, items were fuzed but blind loaded. This
procedure permitted detection of any cases of detonation by
the bomb blast without injury to the airplane in which load-
ed. In those cases where the program of the Bureau of Ord-
nance requ'ired exposure of aircraft live ammunitiop,'boinbs,
mines, torpedoes and other explosives, such exposure was
separately effected at stations sufficiently removed from air-
planes as to prevent damage to the latter.

Information as to the location of all embarked and anchored target
aircraft together with details of their pre-blast condition, configuration
and loading are included in Part "b" of this report.

2. NON-BUAER AVIATION EQUIPMENT

In addition to the program outlined above for the exp,ý;ure, examina-
tion, analysis and report of aircraft and related equipment under the cog-
nizance of the Bureau of Aeronautics, the program also made comprehensive
provision for the inclusion, on a cooperative basis, of airborne equipment
under the cognizance of other bureaus but of great interest to the Bureau
of Aeronautics. This mutually beneficial and coordinated program included
material from four principal sources outside of the Bureau of Aeronautics.

(a) Bureau of Ordnance Airborne Equipment

In addition to the exposure program indicated above which
armed and equipped certain aircraft with test samples of am-
munition, bombs, rmvines, rockets, and torpedoes, Bureau of Ord-
_nance representatives in cooperation with those of the Bureau
of Aeronautics provided installations for the exposure in air-
craft of certain boni0sights and gunsights not normal ly carried
on all missions of the airplarie concerned.
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(b) Bureau of Ships (elctronics) Equipment

Similarly, representatives of the Electronics Coordinat..
ing Officer of the Bureau of Ships, work-ing in close coopera-
tion with Bureau of Aeronautics representative, executed an
extended progrLm for the exposure in airplanes and for sub-
sequent detailed examination and report on all aircraft elec-tronic material of both bureau~s.

(c) Army Aeronautical Mate~rial and Aviation 1`els and

Lubricants

In order to avoid unnecessary duplication of effort,
agreement was reached in the early planning for Operation
Crossroads for close coordination of effort between the Navy
Bureau of Aeronautics, the Army Air Forces and the Army Groiid
Forces relative to a program for the exposure of target aero-
nautical material. Broadly speaking, the Navy's program was
found to meet the requirements of the Army Air Forces for the
exposure of complete aircraft while the Army undertook the
responsibility for exposure of a wide variety of aeronautical
material, components, and airborne and ground equipment in-
cluding sample wing panels, fuselage, fire extinguishers, in-
struments, and field vehicles and equipment. Display of this
material, described in detail in Op-Plan No. 1-46. (Annex N,
Appendix VII) was executed by the Air Unit of the Army Ground
Group.

Supplementing the program for the exposure of generalaeronautical material just described, and in accordance with

agreementc reached between representatives of the Bureau of
Aeronautics, the Army Ground Forces, the Army Air Forces and
the Worliing Committee of the Aeronautical Board, the program
for the exposure of aviation and motor fuels, lubricating oils
and greases was handled by the Quartermaster Unit of the Army
Ground Group. The fuels and lubricants display also included,
under the caption "Collapsible Container", five cylindrical
1000 gallon synthetic rubber tanks. A list of the complete
display is contained in Tab 3 Appendix II Annex N, Op-Plan

t 1-46.

3. SHIP'S INSTALLATIONS FOR HANDLING AIRCRAFT

In addition to complete aircraft, other target exposure material
under the cognizance of or of primary interest to the Bureau of Aeronautics
included certain items of ships' installations intended for arresting, hand-
ling and launching of aircraft, principally arresting gear, barriers, cata-
pults, airplane cranes and elevctors. The target program was arranged to
include exposuire to and analysis of the effects of the bomb blast upon this
vital equipment.
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IV - PROCEDURE FOR TEST ABLE

1. PRE-BLAST T.NSPECTIONS

The initial condition and configuration of target airplanes and
other target aeronau Ica] material was established by directives issued by
(Comander Joint Task Force One to supplying agencies. The pre-blast con-

diion was confirmed thereafter by detailed inspections accomplished by the
Bureau ofAeronautics Group, both at the port of embarkation and subsequent-
ly upon arrival of the airplanes and related target material at Bikini. Air
delivery, by which means the majority of target aircraft reached their re-
spctive embarkation points, constituted a valuable demonstration of their
airworthiness and general condition. Functional tests of other material
and equipment were conducted by Bureau of Aeronautics Group to supplement
visual inspection insofar as practicable. The engines of fueled airplanes
in SARIATOGA and INDEPENDENCE, and the two Coronado seaplanes were tested
under their own power immediately before Able Day. Similar visual, and
operational tests were conducted of all electronic material, using standard
test equipment and methods. Parallel procedure, employing both inspection
and functional tests (where possible), was used to determine the pre-blast
condition of ships' installations for handling aircraft. Catapults in NEW
YORK and NEVADA were tested by two no-load shots prior to departure from
the United States. Two no-load shots were fired on SARATOGA and INDEPEND-
ENCE catapults shortly before Able Uay. Elevators of the latter two car-
riers were tested by routine operational use as were airplane cranes in
SARATOGA, INDEPENDENCE, NE% YOPR, NEVADA, ARKANSAS, PENSACOLA, and SALT LAKE
CITY.

2. POST-BLAST INSPECTIONS

The post-blast condition of target aircraft and aeronautical, mate-
rial was established by another series of inspections and limited function-
al tests beginning on Able Day as soon as local radiological conditions
permitted access to each test station. Engines in fueled aircraft in SARA-
TOGA were tested under their own power. Coronado seaplanes were taxied
under their own power from their target exposure moorings to service moor-
ings in the lee of Bikini Island. Tests similar to these of the pre-blast
inspection program were conducted on electronic equipment where the mechan-
ic<al and electric conditions warranted. Catapults on SAMIATOGA and NEW YORK
were tested by no-load shots. SARATOGA's elevator was employed in lifting
afrplanes from hangar deck to flight deck, using manual control after re-
moval of certain elements of the automatic control system. Airplane cranes
on SARATOGA, I.NDEPEN1DENCE, NEW YORK, ARKANSAS (port side only), PENSACOLA
and SALT LARE CITY were tested by routine operational uses, although the
latter two cruisers and INDEPENDENCE required repairs before being placed
in limited service.

3. REPORTS

The results of all pre-blast and post-blast inspections and tests
€ere recorded in a series of comprehensive reports, supported by adequate
photographic coverage, describing in detail the exact condition of all tar-
get aeronautical material. A condensed standardized form of presentation
was utilized which facilitated ready comparison of the before-and-after con-
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dition of the items under consideration. Lhta and record material in detail

wes combined in two categories:

(a) Airplanes

One volume per airplane, reporting the material condition
of each airplane, sub-divided by principal groups of ccmpo-
nents and equipment.

(b) Ships' Installations for Handling Aircraft

One volume per vessel, reporting the material condition
of each of the following installauions: arresting gear and
barriers, catapults, airplane cranes and elevators,. Infor-
mation on each unit was sub-divided into principle components.

V - SUMMARY OF DAMAGE; TEST ABLE

1. AIRCRAFT

(a) General

The exposure of target aircraft was accomplished accord-
ing to the above plan. Test ABUE was conducted on schedule
with the bomb exploding shortly after 0900 on 1 July 1946,
within 100 feet of the chosen altitude and several hundred
yards west of the target center as shown on the chart in Sec-
tion II, Part "D"of this report.

The most significant manifestations of the air burst
showed themselves in the blast effects, resulting in damage
to every aircraft topside inthc target array and in consider-
able damage to ships installations from distortion and failure
of the supporting structures. There was little evidence of
shock damage.

Heat effects were minor and confined to scorching of
paint or charring of fabric, local in nature and at irregular
distances from the center of the burst. Radioactivity per-
sisted on target vessels and aircraft for only a few hours to
a few days after which it dissipated to the extent that target
crews were returned to their vessels.

Detailed information relative to the post-blast condition
of all aircraft is supplied in Part "D"of this report. As to
overall damage, the results set forth therein may be summar-
ized in general terms as follcws:

(1) MISSING

Sunk with uarget vessel or blown over-
board from t get vessels ........................ 14 Airplanes
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*(2) MAJOR DAMAGE DUE TO BOMB BLAST ......... 23 Airplanes

*(3) MAJOR DAMAGE RESULTING FROM FALLING

SHIP DEBRIS (Principally unsecured
elements of hatch covers) .............. 7 Airplanes

(4) LIGHT DAMAGE

Damage readily repairable. All aircraft.
usable for Test BAKER ........................... 10 Airplanes

(5) NO DAMAGE .............................. 19 Airplanes

Total ................ 73 Airplanes

*,(NOTE - Airplanes in categories (2) and (3) under usual oper-

ating conditions would require survey or major overhaul.).
Of the 30 airplanes in categories (2) and (3), ten air-

planes were subs.equently utilized as targets in the Baker
Array.

(b) Structures

(1) SOURCE OF DAMAGE

The damage which was received by airplanes in Test ABLE
arose from three principle sources -the primary effect of the
bomb blast, and the secondary effects of violent collision
with ships' decks and bulkheads, and the impact of falling
debris. Except in the case of INDEPENDENCE it was usually
possible clearly to distinguish between the three agencies.
Unless noted to the contrary, the airplane damage summaries
which follow refer to damage resulting from the primary effect
of bomb blast.

(2) GENEAIAL SURVEY

From the viewpo:int of severity of damage sustained by
aircraft, the target array may be divided ihto three con-
centric areas centered on the pointofdetonation of the bomb.
The inner circle includes target material within 1300 yards
of the point of detonation. The intermediate zone includes
target material between 1300 and 2200 yards from the point of
detonation, while the outer zone includes all target material
more than 2200yards from the point of detonation of the bomb.

Inner Circle - In this arra, aircraft on weather decks
exposed to the bomb blast were blown overboard cr sustained
extreme damage. Light components such as cockpit canopies,
control surfaces and fairings were demolished or suffered
heavy damage. Structural components of intermediate strength
such as monocoqpe and semi-monocoque sections of the fuselage
were heavily damaged, being buckled and broken by the blast

alone. Heavy structural components backed up by truss type
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framing, including metal skinned airfoil components such as
wing structures, sustained significant damage toa varying ex-
tent, depending upon the strength of the individual structure
and the local force of the blast. Components such as landing
gear strut attachments were essentially undamaged except in
those cases where secondary %ailures occurred when tie-down
cables failed and aircraft were damaged by collision with
ship's structure.

Intermediate ?one - In the intermediate zone, aircraft
exposed to the direct force of the blast sustained moderate to
major damage. Light structural components (cockpit canopies,
control surfaces, and fairings) suffered moderate to heavy
damage in this zone. Intermediate structural components such
as monocoqueandsemi-monocoque sections were moderAte'ly 'dam-
aged, being slightly dished in (with bowing of framing), some-
times buckled, but rarely broken. Damage to metal skinned
.airfoils was, in general limited to occasional instances of
moderate dishing of skin, without damage to framing. Engine
cowling remained intact with occasional cases of light dish-
ing. Cowl flaps were blown off in some instances from model
FG airplanes, Heavy structural components backed up by truss
type framing were essentially undamaged. In this z-oe,, prop-
erit secured control surfaces and spread wings sustained much
less damage to attachment fittings and actuating mechanisms
than was found in the case of loosely secured auntrof surfaces
and folded wings. In contrast, overall damage to airplanes
in the inner circle was so severe as to make insignificant any
difference between folded and spread wings.

Outer Zone - In the outer zone, a:ircraft exposed to the
direct force of the blast sustained generally light damage.
Light structural components suffered generally moderate damage.
Cockpit canopies were universally damaged to the extent that
one or more plexiglass panels were cracked, broken or blown
in except in one isolated case, Intermediate and heavy
structural components suffered little or no damage in this
zone.

(3) BLAST PROTECTION

Airplanes which were enclosed in compartments surrounded
completely by continuous shell plating were undamaged by the
primary manifestations of the bomb detonation, though in many
cases they were damaged by falling debris and elements of the
ships' structure. Specifically, this was the case in the
transport (APA) types, in which airplanes were placed on the
second platform decks in the number two cargo hold, and on
the hangar deck of the SARATOGA, In the case of IND&PENDENCE,
on the hangar deck, the steel roller curtains forming the side
wall closure were blown in on the side facing the blast. Air-
planes stored therein were completely demolished, in part
from blast effect and in part from violent collision with
the lee hangar bulkhead and flying debris. Regarding airplanes
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on weather decks, the partial shielding afforded protection
to a slight but discernible degree. For example, INDEPENDFM4JE
and CHIT[DEN were at approximately the same distance from
the point of detonation. In the case of the former, the blast
had an unobstructed sweep across the flight deck and blew
airplanes over the side, whereas on the latter, the airplane,
partially shielded by the superstructure, though demolished,
were still secure on board.

(3) MATERIALS

Though it is obvious that design considerations from
the point of view of materials will be predicted'to opera-
tional criteria rather than to relative vulnerability to the
atomic bomb, the following observations on materials of con-
struction are presented.

Metals - In general,, sheet, extruded,, and forged metal con-
struction were more durable than other constructions. In
many cases, metal frame and skin construction showed great
resistance to blast effects. Much of the damage to this type
of construction consisted of "dishing"of metal skin between
frames, with no damage to the latter, which would not neces-
sarily put the airplane out of commission.

Fabric covering - Fabric covering sustained damage from blast
and from the heat flash at irregular distances from the point
of detonation in all three zones. In some instances, damage
was limited to rupture of fabric. In a limited number of
instances, again at irregular distances, rupture of fabric
was accompanied by scorching of paint and charring of fabric.
Charring was strictly local in nature, not extending beyond
the boundary defined by the adjacent structural frame.

Plywood construction - This type of construction is utilized
on Corsair ailerons. The two aircraft embodying this type
of construction and located closest to the center of the
burst sustained completely shattered ailerons. Other ply-
wood ailerons on airplanes stationed at distances greater
than 1500 yards were undamaged. The Army Air Forces Group
reported a significant finding on NE%# YORK where they had
exposed acomplete plywood wing panel. A first cursory exami-
nation indicated no damage to the structure, but later dis-
section revealed complete collapse and splinterifig of"ifttrnal
framing with the partially flexible covering springing back
to shape after the subsidence of the blast.

(c) Equipment and Components

(1) CANOPIES

Plex.glass canopies were damaged in all aircraft whereIstructural damage occurred.. In one case (on USJ NIAGRA) 'the
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F6F canopy was shattered while the remainder of the aircraft

received no significant damage.

(2) INSTRUMENTS

Instruments showed blast damage only in those airplanes
which recaived major structural damage. Three groups of air-
craft instruments exposed in Test AMIYL were submitted for ex-
amination and tests by the National Bureau of Standards for
serviceability.

Of the panel instruments from NEVAIA, the altimeter and
the inclinometer were inoperative owing to broken parts. The
airspeed indicator functioned, but with excessive scale error
owing toa zero shift caused by a collapsed diaphragm capsule.
The magnetic compass operated satisfactorily. The luminous
paifit and'paint on Lhe dial of the airspeed indicator were
scorched.

Of the instruments on the CRITrENLieN thp altimeter and
manifold pressure gage each had a broken part in the mechanism
which made their indications unreliable. The oil pressure of
the engine gage unit read 8 psi low, otherwise functioned
satisfactorily; the thermometer element and fuel gage operated
properly with reasonable scale errors. Both the airspeed in-
dicator and compass transmitter were insatisfactoryoperating
condition. The radium paint on the altimeter was erratically
d'iscolored and perhaps slightly blistered at some points.
Otherwise there was no evidence of scorching or blistering.

Of the instruments on thie PENNSYLVANIA, the engine gage
unit had loose pointers on the prcssare gages, which functioned
with small scale errors after installing the pointers; the
thermometer element funct.ioned with reasonably small scale
errors. The airspeed indic'iter had an excessive zero shift,
and consequently excessive scale error!, but functions prop-
erly,, as did also the compass. Partofthe paiflt on the main
dial of the altimeter was blistered and also the radium paint
'Vhich was discolored as well. The luminous paint, on the tem-
perature pointer oi the engine gage unit was badly blistered
and discolored at its tip and the laminations of the cover
glass of this instrurneut seem to have separated over about 60
percent of the outer area,

Damage to instrunient s is considered to be due to shock
and heat. There was no evidence of upusnal damage to instru-
ments as a result of Test ABLE.

(3) PILOT SEAT AND HARNESS.

Pilot 'seat arid hat , a-agýd except.in -demol-
ished airplanes aboar - . ,,
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(4) BULLET RESISTING GLASS

Bullet resisting glass sustained no damage except where
cracked by flying debris on INDEPENDENCE.

(5) LIFE RAFTS

There was no evidence of damage to life rafts.. There was
no evidence of exploding C02 bottles, and such bottles retain-
ed their charge after the blast. One life raft, complete with
accessories was returned to the Naval Air Material Center for
study. The data obtained from the study of the returned life
raft will be the subject of a supplementary report.

(6) OXYGEN SYSTEMS

Oxygen bottles remained intact and remained fully charged
after test. Oxygen system lines failed only in those air-

planes which were demolished or severly damaged. All line
failures resulted from failure of the supporting airplane
structure. Only on failure of an oxygen demand regulator
occurred. This resulted from blast damage to the diaphragm.

One AN6004-1 oxygen demand regulator removed from FNI-3
BuNo. 55266 aboard USS FALLON was returned for test by the
National Bureau of Standards. Tests indicated that the suc-
tion flow characteristics were in the specified range. Dilu-
tion at altitudes of 30,000 to 34,000 was not as specified;
the percent oxygen was lower than required. The diluter ane-
roid cut-off point was 34,500 feet; higher than specified.
This appeared to be due mainly to the improper length of the

barrel supporting the aneroid capsule. In the absence of
data on performance before the blast there was no ciear iadi-
cation that the poor diluter performance can be ascribed to
any blast effect. There was a small area of discoloration,
apparently scorched, in the fabric diaphragm near the opening
in the face of the regulator. It appeared to have been caus-
edby radiation through the opening. There was no evidence of
radioactivity in the regulator.

(7) HYDRAULIC SYSTEMS

Charged accumulators remained intact, retaining their-air
charge. All reservoirs were filled tonormalcapacity (approx-
imately 3/4 full) and remained undamaged except in the case
of demolished airplanes in INDEPENDENCE where the reservoirs
sustained heavy damage from impact of. the airplanes with han-
gar bulkheads. There were no files from hydraulic fluid.
Valves, fittings, hoses, metal lines arnd actuating cylinders
showed damage only where supporting structures failed. Hand
pump pressure was available on all airplanes except those re-
ceiviag major structural damage.
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(8) FUEL AND OIL SYSTEMS

In all cases where blast effect was sufficiently severe
as to cause major damage to the airplane, external fuel tanks
also sustained major damage, generally in the form of dis-
tortion and collapse but did not leak, as evidenced by sub-
sequent water tests of representative tanks. Slight struc-
tural damage inairplanes was paralleled by slight dishing and
minor damage to external tanks. Internal metal tanks (oil
and ADI tanks) benefitted by the protection afforded by the
skin of the airplane and indicated only light dishing, except
whcre structural distortion of the airplane folded the tanks.
Self-sealing tanks showed no damage directly attributable to
blast effect. Fuel and oil lines failed only as a result of
failure of the supporting structures. There were no fires or
explosions from empty or full gas tanks.

(9) LANDING GEAR

Landing gear was relatively unaffected by the blast.
Landing gear was intact on three airplanes on INDEPEN1ENCE
which were otherwise demolished. No tire blow outs were
caused by the blast. Tire failures resulted in some instanc--
es from rim cuts caused by high side loads and from cuts
from flying debris. Most tires on the demolished airplanes
on the hangar deck of INDEPENCENCE werie intact.

(d) Power Plants

(1) CONDITION PRIOR TO BLAST

All power plants were in operating condition, as were
the aircraft, when assigned to Operation CGossroads,, the
majority having been flown to their embarkation points. Most
engines, propellers, accessories and components had only light
internal and external preservation and some parts, on visual
external inspection, showed eviderce of light corrosion and
deterioration from long exposure to the elements without main-
tenance. The power plants in two four-engined VPB Coronado
Seaplanes and in two aircraft on the flight deck of each air-
craft carrier were not preserved and were operated under pow-
er just prior to Test ABLE.

(2) GENERAL SUMMARY OF DAMAGE TO POWER PLANTS

In general aircraft power plants showed a high degree of
overali resistance to damage even within a radius of 1300
yards from the center of the biast. Where aircraft power
plants sustained serious damage, the source was largely vio-
lent collision with ships' structures or from flying debris,
rather than primary blast effects. In those cases where the
power plants escaped damage from collision or debris, other
damagewas light. The most significant example was noted in a
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nodel. F6F-5 airplane embarked on weather deck of DASON and
oriented to receive the blast effect from directly ahead. In
this case, failure occurred in the engine attachment lugs
which support the nose cowl and the cowl flap ring.

(3) PROPELLERS

There was no evidence of danage to propellers except
from secondary causes, i.e., collisions and falling debris.
There was no evidence of any propellers having been rotated
by the blast.

(4) POWER PLANT ACCESSORIES

Installations sheltered within thepower plant section by
engine cowling and fuselage skin showed-no damage except that
resulting from secondary etfects or severe distortion of the
airplane structure. Elements of power plantinstallati6ns,
such as fuel, lubrication, water injection and eontrol systems
likewise escaped significant dama'e except from secondary ef-
fects orfronfailures and distortions-6f 'the airplane struc-
ture suppo! ting power plant installations. Sample carburetors
and control units disassembled and examined visually showed
no damage to diaphragms from blast pressure and no internal
distortion or derangement from blast or shock, even though
the aircraft sustained major damage. Engine nose cowls and
cowl flaps are further discussed under Struct, ures.

(5) FUELS AND LUBRICANTS IN AIRCtAV[

Fuels and lubricants in the tanks of exposed airplanes
showed no blast, effects discernible in the field. The post-
blast condition of the flight deck of INMEPENDENCE suggests
that the two fueled aircraft and the drip pans in which they
were anchored were blown overboard as a unit by the blast and
that no fire on board the INDEPENDENCE resulted from this
material. The target display of bulk fuels and lubricants is
discussed in the report of CTG 1.4 forming Erclosure (B) to
Director Ship Material Interim Report, and will be covered in
the Army final technical reports.

(6) CONDITION OF OPERATING POWER PLANTS

Power plants on the two four-engine Coronado Seaplanes
and the two aircraft on the stern of SARA71IGA operated satis--
factorily in all respects after the blast.

(7) MISCELLANEOUS EFFECTS

There were no apparent heat or radiological effects on
power plants. Selected generators, magnetos, instrbments, and
other devices depending upon magnetic principles were returned
for laboratory examination by the Bureau of Aeronautics and
by the Army Air Forces. Reports received to date from the
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laboratory tests and analysis show no unusual effects, normal
operation and electrical output, and no deterioration other
than from normal wear and corrosion resulting from lack of
maintenance during the long period of exposure to tropical
weather conditions.

(e) Armament

Armament material incorporated in target aircraft was in-
tended to be representative of all equipment necessary to es-
tablish a "combat ready" condition. Towards that end, the
aircraft installations included not only armament items under
the cognizance of the Bureau of Aeronautics but also certain
items of aviation ordnance equipment and stores under cogni-
zance of the Bureau of Ordnance. In addition to Bureau of
Ordnance items usually carried by aircraft of the models used
as targets, the items listed below were also selected by the
Bureau of Ordnance for exposure in target aircraft. While
these items are included in the general summation of damage
to ordnance equipment and conclusions which follow, the list-
ed items are also being made the subject of a separate report
of damage to the Bureau of Ordnance by the Aviation Ordnance
Representative of the Bureau of Ordnance Inspection Group.

Reports have been received on laboratory tests and analy-
ses of a number of the items listed below as well as other
armament equipment returned to the Naval Air Test Center,
Patuxent River, Maryland. Guns fired normally and other
items of equipment showed no unusual effects other than cor-
rosion from long exposure without upkeep.

ITEM NAME LOCATION DISPOSITI ,N

FIRE CONTROL EQUIPMENT,/

1. Mk 1 Mod 2 Bomb Director SBF-4E BuNo 31853 Naval Ordnanoe Plant
(3 units missing) USS SARATOGA Indianapolis/, nd.

2. Mk 15 Bomb Sight TBM-3E BoNo 6 9 0q9 do /
_ISS SARATOGA /

3. Mk 23 Mod 0 Gun Sight FF-SN BuNo 73068 a
IJSS SARATOGA

4. Mk 23 Bomb Sight TBM-3E BuNo 69080 do
IJSS SARAVTOGA

BOMBS AND FUZES

1. 100 lb. inert GP Bomb OS21.-3 BuNo 5765 Jet tisoned
AN-M 30 UJSS NEVADA
Nose Fuze AN-M lt)3 Al NA!) Lallbr ook, Cal.
Tail Fuze AN-M 1O0 A2 do
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ITEM NAME LOCATION DISPOSITION

BOMBS AND FUZES

2. 100 lb. Inert GP 1$ombT O6'3½-3.l3uNo 5742 . .ssing

AN-M 30 USS NEVADA
Tail Fuze AN-M 115 Al Missing

3. 100 lb. Inert GP Bomb OS2U-3 BuNo 09632 Missing

AN-M 30 USS ARKANSAS
Nose Fuze AN-M 103 Al Missing

Tail Fuze AN-M 100 A2 Missing

4. 100 lb. Inert GP Bomb XSC-1 BuNo 35300 Retained for Test B

AN-M 30 Al USS NEW YORK
Nose Fuze AN-M 103 Al NAD Fallbrook, Cal.

Tail Fuze AN-M 115 NAD Fallbrook, Cal.

5. 100 lb. inder GP Bomb OS2U-3 BuNo 5584 Jettisoned with A/C

AN-M 30 USS PENNSYLVANIA
Nose Fuze AN-M 103-Al NAD Fallbrook, Cal.

Tail Fuze AN-M 100-A2 NAD Fallbrook, Cal.

6. 100 lb. Inert GP Bomb OS2U-3 BuNo 5342 Jettisoned

AN-M 30 USS PENNSYLVANIA
Nose Fuze AN-M 103 Al NAD Fallbrook, Cal.

Tail Fuze AN-M 100 A2 NAD Fallbrook, Cal.

7. (2) 500 lb. .Inert GF Bombs SBF-4E BiNo 31839 Retained for Test B

AN-M 64 Al USS SARATOGA
Not fuzed

8. (2) 500 lb. Inert GP Bombs SBF-4E BuNo 31853 Retained for Test B

AN-M 64 Al IJSS SARATOGA
Nose Fuze AN-M 103 Al NAD Fallbrook, Cal.

Tail Foze AN-NI 101 A2 NAD Fallbrook, Cal.

ROCKETS AND FUZES

1. 1 1.75" All Inert with F6F-SN BuNo 7 7960 Hetained for Test B

base fuze MV. 164 Mod 0 USS SAR3ATOGA Retained for Test B

2. (1 ) 5.0 .t IIVAIA Inert. wit.h F6F-5N l1iiNo 78068 Retained for Test B

Nose fuze Mk 14, tASS SAA'IO(;A NAD Fallbrook, Cal.

'Tail fuze Nk 164 Mod 0 Retained for Test B
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UNDERWATER ORDNANCE

ITEM NAME LOCATJON DISPOSITION

1. Mk 24 Mine TBM-3E BuNo 69099 Removed and retiryred
USS SARATOGA to IJSS FULTON for

analysis and report
by 014L6

2. Mk 13 Aircraft Torpedo TBM-3E BuNo 69094 do
USS SARATOGA

3. Mk 13 Aircrafc Torpedo TBM-3E BuNo 69239 Aircraft missing.

USS INDEPENDE1;NCE Torpedo found on
flight deck, inert
warhead missing,
assembly bolts
sheared. Flask and
tail section taken
for analysis and re-
port by 014L6.

4. Mk 24 Mine TBM-3E BuNo 69063 Aircraft missing;
USS INDEPENDENCE mine missing except

for tail section and
part of motor. Photo-
graph taken for report
by 014L6 and wreckage
jettisoned

(1) GUNS AND CANNONS

Aircraft machine guns and cannon, inherently rugged
structures. were not damaged directly by the bomb blast but
:nlyas a secondary effect resulting from the collapse or dis-
tortion of' airplane structures in which they were mounted,
There were no instances in which the 20mm cannon recovered
were inoperable mechanically. There were two instances in
wbich the barrel and barrel jacket of the .50 cal. fixed ma-
chineggans(mounted in F6F's) were bent, and one in which the
feed cover vas bent out of line as a result:. of collapse of the
inboard transverse bulkheadof the wing in which it was mount.-
ed. These parts could have been changed and the guns made

ooerable. In one case a .50 cal. gun in an airplane which
was not destroyed was shaken off its mount by the blast, but
the rear mount was found defective, and would not lock. It
is believed that the condition existed prior to the blast and
was not discovered in the preliminary inspection. In another
instance, where the airplane sustained major- damage, the rear
MOMn,, was pulled out of its fitting in the wing. Of the .3U
cal. free guns mounted in 08211 and SBF-4L airplanes, four
were found with bent barrels and jackets and one with a bent
receiver which rendered it inoperable. These damages evi-
dently were incurred when the guns were thrown clear of the
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aircraft, landing on deck or striking some other object, and
not caused primarily by the blast. Where there was some major
damage to, or destruction of the airplane, the rear cockpit
ring mounts were carried away. Damage sustained by fixed .30
cal. guns in OS2U airplanes consisted of dislodgment from
mounts in two cases and disconnection of the trigger motor in
one.

(2) AMMUNITION SUPPLY SYSTEMS

Feed chutes, link chutes and ammunition boxes suffered no
damage except where the wing structure was distorted in way of
the equipment.. Twu instances of this kind resulted in bent
and misaligned feed and link ejection chutes.

(3) BOMB RACKS AND SHACKLES

Bomb racks carrying external atores withiii th6 six-hundred
,ard circle had the stores pulled out of them with re-
sultant misalignment of workiag parts in two cases. These
were MK 41 and MI 50 racks carrying 100 lb. bombs, plaster
loaded with live fuses. The heavier NA 51 racks withstood the
wrenching effect of the blast on the radar equipment and'auxil-
iary tanks installed in TBM, SBF and FG model airplanes and
were undamaged. Protected shackles in the bamhbays of the
TBNVI's carrying no load were undamaged. Those on the center
line of the F6F's and in the pylons of FG-1D aircraft with-
stood the twisting effects imposed by auxiliary tanks, except
in one case where the tank was badly bent and torn off. The
working parts of this shackle were so badly distorted as to
render it inoperable.

(4) BOMB BAY DOORS

This part of the airplane stpucture remained substantially
intact in the exposed airplanes recovered, being protected by
the wing center sections and heavy construction in the vicinity
of the landing geaL'. There was evidence to indicate Chat
airplanes fully exposed, such as those on the flight deck of
INDEPENJENCL, had the bomb bay doors pulled open. Bomb bay
doors on two anchored PB2Y-SH's were dished in.

(5) INTERVALOMETERS, BOMBSTATION DISTRIBUTORS AND -

BOMBARDIERS.w PANELS

This equipment was affected "nly in those TEMi airplanes
which sustained major damage or demolition. The equipment re-
mained substantially intact but was rendered inoperable through
collapse of the structures In which it was mounted.

(6) ROCIKET EQUIPMENT

Statior distributots and pylon mountings were unaffected
by the blast an were undamaged in cases where the airplanc.;
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rec e:v ed maljor damage, hocke t I aunc he rs wetr e un daniaged ex-
cep t where the wings on whi ch they were mounted receivedc rnajor
damage.

(7) F-iRE ON'hiOL EQUIPMENT

No fire cont. rol equi.pment rerovered was damaged by the
blast. Several instances occurred in wh:ich MfX 8 sights were
broken off, sun filters and reflector's broken by flying de-
bris and collapse of to,ý.kpit, canopy. MK 9 sights were pulled
out, of their- mounts in turrets and rear' cockpits where the
airplanes sustained major damage or destruction. Special fire
control equipment installed by Bureau of Ordnance, such as mIg
23 Mod 0 Gunsights, MXK 1 Mod 2 B~omb Director, NE 15 Bombsight
and MK 23 Bombsight was apparently undamaged, but the items
were removed from the aircraft and returned to Naval Ordnance
Plant, Indianapolis, Indiana, for examinat;ion and report. Be-
suits of lt:his analysis will be reported by the BuOrd Group.

(8) TURRETS

Where the airplanes suffered major damage such as occur-
red on the hangar deck of INDLPENDENCE, the turrets were torn
out of the aircraft and found lying in the wreckage, badly
bent and crumpled and with the ring gear and roller assemblies
torn away from the turret. %Ahere the airplanes suffered minor
damage, the turrets were unaffected except for two instancez
of broken plexiglass panels in the dome.

(9) ORDNANCE STORES - AMMUNITION, PIROTECHNICS, BOMBS,
ROCKETS, FUZES

Three float lights in the rear cockpit of one OS2U in the
NEVADA were unaffected. No live bombs or rockets were exý
posed on airplanes but fuzes in the nose and tail of bombs and
in the nose and base of rockets were unexploded, including
cases where the bombs were pulled out of the racks and had
fallen to the deck, causing the fuze caps and vanes to be
broken off. No ammunition in the receivers of the guns or in
the ammunition chutes was exploded. A torpedo which had been
mounted in a TBN1 on the flight deck of INDEPENDENCE was found
on deck with its inert head missing but with the air flask
charged. A MK 24 mine, also loaded in an airplane on the
flight deek of INDEPENDENCE, was destroyed, only a badly
wrecked tail section remained on the flight deck. In both
cases the airplane was missing.

(f) Electronics

As indicated above, pre-blast and post-blast inspections
of aircraft electronics equipment was accomplished under the
direction of the Electronics Coordinating Officer and the re-
sults of these inspections will be included in his report.
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The following summary of damage t(. aircraft. electronic mate -
rial is extracted !or co!!ipleteness of the aircraft report:

Zone o4NMa]jrr Damage .. 'ithin a radius of 1000 yards from
the approximate centee of the bomb b-ursc, ,the "iert-c-oic
equipment in 23 o 27 targw_:t airplanes exposed in this area
was so completely demolished (or missing in the case of those
airplanes los• overboard) as to permit salvage of only iso-
lated units and parts onasmall acale. Vessels ;in this cate-
gory were GIILTAM, CARLISLE, SALT LAE CITY', PENSACOLA, AR-
KANSAS,, N•EADA, INDIA3END&C1ME Electronic equipment in the re-
maining four airplanes located within the 1000 yard radius
(in CRITTENDEN and DAWSON) showed no i rreparable charge in
pre. blast performance attributable to any atomic blast phe-
nomena,

Zone of Light totfo Damage - COatside thr 1000 yard radius,
electronic equipment in airplanes escaped, in general,
withoat material damage and remained substantiaily unchanged
from its pre-blast condition, insofar as concerns damage at-
tributable to the bomb.

Representative samples of items of electronic tquipment
were returned for detailed laboratory tests and analyses. Re-
ports on these are not yet available. However, additional
samples tested in the laboratory facilities available en the
USS AVERY ISLAND show-rd those un;ts not physically destroyed
by the blast to be operable and electrically and mechanically
intact.

(g) Non-BuAer Airborne Equipment

Damage to this equipment resulting from the bomb blast
closely paralleled damage sustained by other aircraft compo-
nents and equipment of comparable mechanical strength. No
explosives in any recovered aircraft were fired by the blast.
Information cn the post-blast condition of Bureau of Ordnance
and Bureau of Ships (Electronic) equipanent is summarized in
paragraphs 1(e) and (f) above and furnished in detail in Air-
craft Damage Reports, in Part ''!"Yhera.vith, of this report of
Bureau of Aeronautics Group. Information on the Army Air
Force display and the Aviation Ft-els and Lubricants display
will be found in the report of CTG 1.4.

2. SHIPS' INSTALLATIONS FOR HANDLNG AIRCRAFT

Detailed information is furnished in Part "D"of this report rpla.-
tive to damage sustained by all arrestzing gear, barriers,.catapults, air.-
plane cranes and elevators exposed to the bomb blast. A summary of such
damage is tabulated beiow. To facilitate consideration of the subject under
discussion, there is also -inciuded a 'brief sanmwary Jf 7darmage sustained by
the vessel czj'cerned, insofar as ship damage is of significance lin conret-
ti'n with damage to airplane handling installati(,ns. A more extended report
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on all aspects of damage to ships will, be found in the Bureau of Ships sec-
tion of Director Ship Matfrial Report:

(a) Saratoga (CV-3)

(1) GENERAL

Bomb blast. damage to this vessei was negligible except
in the case of the forward elevator'as described below.

(2) ARRESTING GEAR AND BARRIERS

Undamaged.

(3) CATAPULT - Starboard (H-2, Mod 1)

Undamaged, tested by two no-load shots shortly after Able
hDay.

(4) CATAPULT - Port (H-2, Mod 1)

Undamaged, testedbytwo no-load s'hots shortly after Able
Day.

(5) AIRPLANE CRANE

Undamaged, tested by routine operational use including
dischargeoflO airplanes overtheside shortly after Able Day.

(6,) ELEVATOR (Forward)

This elevator, secured in the "upand locked" position
for the blast, was found after the blast to Beslightly dis.hed
downward in the approximate center of the elevator platform,
with broken welds, in a small number of instances, in struc-
tural members on Lhe underside of the platiorm. Di tortion of
the platform resulted in displacement and misalignment of the
fore and aft equalizing shaft and pinions, for a distance of
approximately 1/4 inch. All three equalizingpinionsappeared
to be sprting downward and towards the center of the plat-
form. As a re 3 ult, the main pinion fouled and gouged pieces
of metal from the auxiliary rack forming .art of the automatic
control system of the elevator. Pending execution of the major
repairs which would be necessar, adequately to correct the
damage indicated, the auxiliary ra'ck was re-coved and the ele-
vator restored to limited operating condition under manual
control. This work required the time of two men for approxi-
mately two hours. Under these operating conditions the eleva-
tor operated satisfactorily in the hit of - total ol six
airplanes from the hangar deck to the flight deck. The maxi-
mum load under these conditions was two F6F's (empty).
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(7) ELEVATOR (After)

This elevator had been removed and decked over some time
prior to Operation Crossroads.

(b) Independence (CVL-22)

(1) GENERAL

INDEPENDENCE sustained very severe structural damage
abaft the forward elevator and above the hangar deck as a re-
sult of bomb blast and of subsequent fires and explosions
abaft the after elevator. Forward of the forward elevator the
force of the bomb blast caused a deflection of the bow to
starboard, as evidenced by a vertical buckle on the starboard
side, approximately 4Ofeet abaft the stem. Aft of the forward
elevator, the overall damage to ship's structure included
severe upward distortion and pronounced centerline fracture of
the flight deck andofport side bents supporting same together
with extremely severe distortion of all structure from water
line to flight deck. All flight deck and hangar deck galler-
ies, arresting gear, operating mechanisms, ducts, piping and
wiring were demolished, blown overboard or severly mangled.
Blast pressure within the hangar deck relieved itself in part
by blowing overboard both the forward and after elevator
platforms. The damage to airplane handling equipment appears
to be primarily a reflection of this distortion of the flight
deck and related structure.

(2) ARRESTING GEAR AND BARRIERS

Seven arresting gear engines were broken loose from the
overhead by the violent upward distortion and fracture of the
flight deck and thrown to the deck below. Cylinder support
frames on all engines were twisted and distorted. Purchase
cables were broken on three units and badly burned on theafter
two units. High pressure piping of all units was torn
loose and distorted. Accumulators remained in position on the
badly distorted ship's skin and bulkheads. Only number three
unit retained its air pressure. beck sheave assemblies were
in position and showed no evidence of direct damage due to the
blast, beck pendants were intact with the exception of number
four, missing. Yielding elements were intact but inoperable
due to severe distortion of the flight deck which parted con-
trol cables. Arresting gear controls in station number one
were intact but inoperative. Station number two was damaged
by distortion of the port catwalk which was folded by the blast
a round elements of the control station. The barrier stanchions
were intact and uperable by hand with actuating cylinders in
gotd ,c-ondition. Barrier cables on barriers one and two were
>,lown over the side. Barrier cable number three was intact
on deck.
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S3) CATAPULT - Starbo,,rd,(M-2, lod 1)

_In spite of tilt of flight deck, trackway was substan-
tial ly straight with no damage to shuttl 1e, towing or retrieving

cables. Damage to catapult engine was comparatively limited.
Crosshead rails were undamaged. The high pressure manifold
Ssuffered slight distortion due to an upward dislocation of the
airflask sufficient to shear retainer strap bolts. Connec-
"tions to the gravity tank were snapped off at their junction
with the tank. Oil pumps and motors were intact and could be
rotated freely by hand. The accumulator air charge (2700 psi
prior to the blast) had leaked away due to loose connections.
Overall condition of this catapult was good with the exception
of broken connections and it could be placed in commission
in approximately foiur days.

(4) CATAPULT - Port (11-2, Mod 1)

Track and shuttle system, towing and retrieving cables
were substantially undamaged. Compartment housing this cata-
pult engine (arranged longitudinally to port of center line)
sustained considerably more damage than starboard engine com-
partment. This damage included port side emergency batch
blown in and port side bulkhead dished, the greater blast
damage, as compared with the starboard side, was reflected in
greater damage to the port catapult engine. The central por-
tion of the crosshead rails abreast the sutnp tank were distorted
by a twist to port of about three or four inches through a

fore and aft distance of eight feet. The sump tank was dis-
lodged from its base and shifted outboard approximately six
inches shearing anchor bolts and pipe connections. Oil gear
sump and motors were intact except for fracture of electrical
leads. Oii lines to the gravity tank were fractured. The
pump selector control panel was bent by the force of the blast

entering through the port emergency hatch. Over all condition
of this catapult was poor and would require a very extensive
overhaul.

(5) AIRPLANE HANDLING CRANE

Entire rotating structure of the crane was lifted partly
clear and tilt~ed outboard about 150, with the king post dis-
engaged from its bearings. Hydraulic training motor and brake

were broken loose from foundation. King post and rotating
structure were subsequently reseatedbyship's force and crane
restored to condition of limited operation (power hoist and
manual train by head guys) and utilized for hoisting aboard

two airplanes of the Bakeir Day target array.

(6) ELEVATORS (one forward and one aft)

Elevator platforms were blown completely out of the flight
Aerk and overboard by the blast. Guide rails on port side of
after elevator were bent. Hoisting cables were parted, but
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hydraulic engines and crosshead system o.' the elevato: hoist
below hangar deck were substantially intact.

(c) Arkansas (BB-33)

(1) GENERAL

AEEANSAS sustained a heavy blast which struck from approx-
imately 1200 relative and from about 30' above the horizon.
Insofar as concerns airplane handling equipment the most sig-
nifi'can,, resultant damage was dishing of the main deck aft of
turret nix and in the vicinity of turret three, buckling of
superstructure plating, and damage to masts, stacks and auper-
structure, dislodging much light structure.

(2) CATAPULT

This unit, formerly mounted on turret }hree had been re-
moved prior to Operation Crossroads. As of possible signifi-
cance asa catapult foundation, it was noted that turret three
trained freely starboard and port; after Able Day bomb blast.

(3) AIRPLANE CRANE (Starboard)

Upper leg of boom bent inward. Training mechanism and
crane foundation sustained significant damage including di,-
tortion of rotating platform and displacement. from rollers.

(4) AIRPLANE CRANE (Port)

This crane sustained no significant damage, and was
available for operational use shortly after Able Day.

(d) New York (BB-34)

(I) GENERAL

Except for dislodging of minor ship's electronic material,
superficial dishing of light structure and min(cr scorching,
NEA YOIH suffered no damage of concert, in connection with air-
plane handling equipment.

(2) CATAPULT (Centerline turret No. 3 (P-4))

Undam.,aged except the carriage sustained a fractured re-
taining plate on the after slipper, port side. The catapult
was tested satisfactorily after Able Daybytwo no-load shots.

(3) AIRPLANE CRANE (Starboard)

lUndamaged, The crane was tested subsequ.Žnt to Able Day
by routine operational use in connection with handling of
stores and removal of Army target exposure material.
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(4) AiTIPLANE CRANE (Port)

Undamaged. The crane was tested sibsequent to Able Day
by lifting SC-1 airplane from weather deck to catapult.

(e) Nevada (BB-36)

(1) GENERAL

Insofar as relates to the irtegrity of airplane handling
equipment, the most important damage sustained by NEVADA was
a general deflectionof the main deck, particularly abaft Tur-
ret No. 4, where the deflection reached several inches. ilull
side plating, extreme stern,, port and starboard quarters, was
slightly dished. Since the catapult and oirplane crane are
both located in the extreme stern of the ship, the effect of
distortion of ship's structure in the area wtis of speciai sig-
nificance.

(2) CATAPULT (Centerline Aft (P-6))

Roller path was distorted. Catapult girder was tilted
up clear of forward segment of roller path due to pull of
girder hold-down cables exerted by distorted weather deck.
Track was substantially straight. Catapult launching mecha-
nism was intact. Catapult centering pivot was inaccessible
for inspection but probably sustained damage.

(3) AIRPLANE CRANE

Lower leg of boom was collapsed in a sharp bend of ap-
proximately 700 about half way between crane footing and el.-
bow of boom. Upper leg of boom substantially intact.

(f) Pennsylvania (BB-38)

(1) MNERAL

PFNNSYLVANIA suffered no ship structural damage of sig-
nificance in connection with airplane handling equipment.

(2) CATAPULT (Centerline Aft (P-6))

This catapult was inoperable prior to Operation Cross-
roads as aresult of previous battle damage to catapult elec-.
trical equipment, and minor mechanical damage to the catapult.
The condition of the catapult was not changed as a result of
Able Day bomb blast.

(3) AIRPLANE CRANE

Circumstances the same as for the catapult, namely: in-
operable as result of previous battle damage to electrical
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equipment. rhe condition of the crane was not changed as a
result of Able Day bomb blast.

(g) Pensacola (CA-24)

(1) GENEHAL

PENSX-'COLA sustained severe blast, from slightly above and
approximately 165' relative, 'he mosi serious structural dam-
age occurred to the main deck :in the well between the forward
and aft.er deck structures at about frame 65 where thie main
deck was dished downward toadepth of about three feet at the
centerline. The main deck aft was severely dished in and in
some places ruptured. Light superstructure enclosures were
extensively battered. Stacks were cr-,shed and blown forward
to port.

(2) CATAPULTS

Catapults had been removed from PENSACO[A prior to Oper-
ation Crossroads. Of possible signi ficance in this connection,
the seven foot towers or pedestals installed starboard and
port as foundations for catapults remained intact and sub-
stantially undamaged by the Able Day bomb blast.

(3) AIRPLANE CRANE

This equipment sustained only moderate damage principally
the distortion of the crane foundation due to distortion of
the deck, resulting in misalignment of the fairlc?,d sheave at
the base of the deck, resulting in misalignment of the fair-
leave sheave at the base of the :rane and damage to the remote
mechanical control. Limited repairs by the ship's force en-
abled this crane to be placed in commission shortly after Able
Day.

(h) Salt Lake City (CA-25)

(1) GENERAL

LDamage to SALT LAKE CITY, which received the blast from
about 240' relative followed the same pattern as that of
PENSACOL., but was somewhat reducedinextent Dishing of the
main deck and distortion of superstructure bulkheads closely
resembled that onPiNSACOLA but was less pronounced. The for-
ward stack was missing and the after stack was crushed down
to starboard.

(2) CATAPULTS

Catapults had been removed from SALT LAKE CITY prior to
Operation Crossroads.. LikePESACULA, pedestals for cataptAlts
sustained no significant damage.
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(3) AIRPKANE CRANE

NMinor damage. The crane w•;." placed i.iicommission by the
ship's force shortly after Able h, ay.

3. RADIOLOGICAL EFFEJCTS

(a) Target Aircraft

The radioactivity, which persisted in the target area
for only a few hours in Eome zases to a few days in the ex-
treme cases, was not a source of damage. Aircraft receiving
only light or no damage were immediately accessible, insofar
as radiological effects are concerned, for repairs or for
operational use, Those aircraft net accessible be,.:anse of
radioactivity for several days wrere confined to the iiner zorne
where major structural damage rendered them useless for fur-
ther operations.

(b) Drone Aircraft

On Able hýay the television equipment on the three Navy
and fourArmy drones functioned normally. All block operators
reported useable presentation of the television screen even
while the drone aircraft were within the radioactive cloud.
But in the case of an Army drone at 24,000 feet the image of
the cloud was burned into the surface-of the iconoscope. The
radar jamming equipment AN/APT-5, operating between 1000 and
1800 megacycles, became inoperative immediately after detona-
tion. This condition continued for ten minutes.

One Navy drone was swept upward, in passing through the
cloud, from 20,000 to 26,000 feet. This was the greatest
change in altitudc recorded of any drone set through or above
the cloud, and it may have been caused partially by a tilt, of
the aircraft when relca:sed by the m6ther. The drone was re-
covered with some difficulty but was safely landed.

There was considerable variation in the recorded inter..
sityof radioactivity of the drone aircraft. The drones whi, )t
were at high altitude and which pa-sed through thc edge of th-ý
cloud were but slightly affected. Those which passed througi
the center of the cloud r "malnel 'ethai for several days.

No aircraft in the flight were permanently affected or
injured by the blast on Ale Day.

VI - CONCLUSIONS, TEST ABLE

1. GENERAL

Selection, disposition and exposure of target aiircraft was accomp-
lished in accordance with the atproved pian. hisp Iacementu o f the poi nt o
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bomb burst and the inevitable and expected loss of a small number of ships
and embarked aircraft were compensated by the planned scope of the exposure
program and resulted in no serious curtailment of technical data obtained.
An adequate nunmer of different, aircraft received damage in graduated amounts
rangiiig from total demoliti6n to none, ,and the objective of the test, namely
the determination of the effect, upon aircraft of an atomic bombbursti~n the
air as a function of distance from the center of the burst, was successfully
accomplished.

2. AIRCRAFT, COMPONENTS AND EQUIPMENT

(a) Sources of Damage

Aside from secondary or induced sources of damage such as
collision with ships' structures and falling debris, the prin-
ciple source of damage from exposure to the air burst of the
atomic bomb was th6 blast effect. Heat effects from the bomb
burst were, in general, insignificant, and were confined to
scorching of paint and charring of fabric, local in nature, in
a limited number of instances at irregular distances from the
center of burst. Radiological characteristics of target air-
craft after the bomb blast did not differ significantly from
th- characteristics noted in surrounding material and were
not a source of damage. In all other respects, the damage to
aircraft ,.nd equipment was comparable to that which would have
been produced by a conventional explosive of equivalent blast
effect.

(b) Relation of Damage to Distance

The damage sustained by aircraft as a direct result of
the bomb blast was a reasonably consistent function of did'-
tance from the point of detonation. An analysis of the rela-
tion ofdamage sustained to distance from the bomb burst leads
to the conclusion that aircraft of current types, if exposed
topside to the direct effect of the blast within 1300 yards
from ground zero, will be completely demolished or blown over-
board. %ithin an intermediate zon.! of 1300 to 2200 yards
radius,,aircraft exposed topsidewill receive major to moderate
damage snifficiently severe as to require major overhaul, at
the very least, and jettisoning in the case of the majority
of carrier based iJrplanes thus exposed. Outsidu of the 2200
yard circle the effects of topside exposure to the bomb blast
diminish rapidly with distance and will be lit'ited to damaged
plexiglass, control surfaces ad folded wings.

(c) Effect of Shielding

The conclusions just stated 1 - .te to aircraft exposed
topside to the direct effect of the blast. In contrast there-
to, the beneficial effects of shielding ;ire of exceptional
value. In general, it may be concluded that. ai rcraft parked
on protected !,angar decks and in holds with protection equiv-
alent. to that. provided by unbroken shell plating on the side
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of the ship will receive little damage from blast effect down
to the minimum distance from the bomb burst at which the ship
can survive. There are two considerations of great importance
to benoted here. First, the necessity for complete, unbroken
integrity of the ship's skin and decks since extremely violent
blast 'effects are introduced in internal compartments by open-
ings ofeven moderate size, as, for example a cargo port blown
inward by the blast effect on the exposed side of the ship.
A second important consideration is the paramount necessity
that ship's fittings and the structure of the compartment re-
main strictly intact and in place since falling debris, dis-
lodged or thrown about by shock or distortion of the ship's
structure, constitute an extremely serious menace to the safety
of aircraft stowed below decks.

(d) Effect of Partial Shielding and Orientation

In contrast to the excellent protection afforded by un-
broken shell plating, partial shielding by the shadow effect
of deck structures such as turrets, bridges, and stacks will
provide protection to a sigmificant degree, but not in pro-
portion to the amount. of shieldir.g. At short ranges where the
blast effect appears to be accompanied by a wind of high ve-
locity, the facility of the shadow effe'ct to prevent aircraft
frcmn being blown over the side has been noted, At intermediate
distances where damage appears to result from tihe ccncussion of

the blast effect rather than a sweeping wind, anything short.
of complete shielding appears to have little or no effect on
'.he damage sustained by the airplane. This is certainly true
in the outer zone where wind velocities accompanying the blast
are insufficiently great in themselves to damage aircraft.
There is an intermediate point where partial shielding begins
to cause a discernible difference in degree of damage, but
the point is so near the point of detonation that damage is
probably majorineither case. An important coiollary is that
the resistance of ships' top-hamper to dislodgment shall be
sufficient to insure that it remain intact under blast con-
ditions at least as -,eve_, ýs those which shielded aircraft
can s,,rvive, inodcr that falling debris may not destroy air-
craft otherwise lightly damaged, and that the ship may not be
rendered inoperable, where aircraft survived.

Orientation and configuration of aircraft have a perti-
nent bearing on the degree and nature. of damage sustained. If
oriented to face the blasu, with wings spread and locked, it
may Le expected to sustain mininium damageat any given distance
from the point of detonation.

(e) Relative Vulnerability of Aircraft Components

Stud,/ of the nature, sf'verity and I.equency of damage
sustained by the various sigl i iicant corpc)nonen of aircraft
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exponed to the bomb blast shows the following order of vulner-
ability, weakest elements listed first:

(1) Plexiglass, (particularly flat plates) and can-
(pies.

(2) Fabric 3urfa,'es, (susceptible to both rupturing
and burning)

(3) Control m;faces, particularly when aircraft are
tailed iico or broadside to the blast.

,(4) Folded wings, most vulnerable at wing hinge fit-
tings and'ju'ry locks whe-n blast is'approximate-
ly normal to flat surface.

(5) Monocoque and semi-monocoque elements of fuse-
lage and nose cowling.

(6) External tanks.

(f) Equipment

Damage from the bomb blast sustained by this material was
comparable in nature and extent to that which would be caused
by the detonation of a conventional explosive of sufficient
intensity to cause equivalent structural damage. In regard'to
specific equipment items, no hazard may be expected to be creat-
ed by the bomb blast in the form of exploding oxygen or (02
bottles or charged accumulators. Hydraulic fluids and gaso-
line present no more than their usual hazards.

Damage to hydraulic systems, oxygen systems and fuel sys-
tems resulted onily"from failure of supporting aireraft struc-
ture. Internal metal and self sealing tanks shielded as they
*are by airplane skin, will be relatively unaffected by the
blast and will be usable except where the blast is of suffi-
cient intensity to cause major damage to the airplane. Danmage
to instruments arising primarily from mechanical shock pres-
pure effect.swas limited generally to those airplanes which re-
ceived major structural damage. Aith the exception of plexi-
glass canopies which were not of the latest high speed type
and the further exception of external fuel tanks, airborne
equipment is equal or superior to the airplane structure in
bomb blast resistance. No special design criteria need be
estiblished for airborne eluipment to provide against exposure
to atomic boub blasts, except for those requirements which
improve the resistance of canopies and external tanks t6 bomb
blasts of any nature.

(g) Power Plants

Aircraft power plants and components are considerably
more resistant to atomic bomb damage than structural compo-
nents. In general, it nav be expected that aircraft will not
be out out of cOF1miSsOil solelv because of damage to power
plants. Outside tLe inner zone (1300 ýards radi us) aircraft,
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engines, propel lers and accessories may be expected to with-
stand the bomb blast with minor or no damage. Within the 1300
yard radius, power plants will receive extensive damage only
under bomb blast. conditions sufficiently severe to demolish
the airplane.

Failure of the supporting aircraft structure is the ele-
ment limiting successful operation of power, plant Jn:'tallations
such as fuel, lubricating, induction and water injection sys-
tems rather than failure of the individual units under bomb
blast, conditions.

fuels, lubricating oils and greases will not be igni ted
asa direct result of bomb blast, e-xcepf. as a sec~ondary efff.':t
associated with rupture of the fuel tanks and pipig in c,
junction with major damage to the aircraft.

(h) Armament

In general the inherent ruggedness of this equipment is
such as to warrant the conclusion that serious failures or
damage will be sustained only in those cases where the inten-
sity of the bomb blast is sufficient te cause major damage to
the supporting aircraft. Ignition ot current types of aircraft
ammunition, bombs, mines, rockets, and torpedoes appears to be
unlikely even under atomic bomb blast conaitions which would
cause destruction of the .nupport:ing vessel.

0(I) Electronic E~quipment

Electronic equipment installed in exposed aircraft is
substantially resistant to bomb blast beyond a radius of 1000
yards. Where damage directly attributable to the bomb occur-
red, it resulted from blast effects with no evidence of damage
from heat or radiation phenomena. Mechanical shielling af-
forded to installed electronic equipment by '.he aircraft pro-
vided a highly signifb.cant measure of protection. Electronic
equipment survived in exLellent condition in several cases
where airplanes .sustained major ýtructural damage. As regards
protected stations below decks, electronic equipment shared
with airplanes the benefits of shielding afforded by the
structure of the vessel in which emLarked. Except in the
case of INUDPLENDENCE, electronic equipment in airplanes loca-
ted below decIks sustained no damage directly attributable to
bomb blast. Similarly, explanation of the survi-'wi of elect-
ronic equipment in badly dacapaed airplanes on weather decks
of CRITITENLEN and [FA%.V()ON appears to lie iin the partial shield-
ing afforded by the superstructure of the vessels ý,oncerned,
in addition to that inherent to th' aircraft.

(j) Comparison of Seaplanes and Carrier Types

The PB2Y-511 patrol seaplanes sustained somewhat mire lar_

age than carrier based types hnder exposure conditions ot com-
parable severity.
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"I e re V S iSt at IC C () f LthW s tic at 1 re of 110 t f.ese~ he
to blas t damoge Was con00parabhie to t.hat of carrier types. ilow
ever, thfe unst able foundat ioni prov Ide d by the flo as Li of .bse'v a -
tiion pl anie,- resting, in auch gcars o)r cr adlIe s, ai comparied
with the wide x tread and far more st ahbe whieel1 type l and ing
gear of' carrier types , greatlIy lnc r'ea sed the vulnmerabi lit.y of
the former type to capsize on cdeci: anid famage.

(k) Securing of Aircraft

The standard "Heavy Weather" miethod of securing aircraft
(Aircraft Carrier Bulletin No. 13) Uti Iized throughout Test

ABLE, provided tie down streýngth ad.,Žquat~e to secure the a~ir-
plane under local blast or wind conditions sufficiently/ severe
as to cause the loss or destr~uctioni of numerous minor compo.-
nents (control surfaces, cockpit enclosures, etc.) and uip to
the point of failure of major cable attachment areas in the
airplanes. Standard methods of anchorI~ng r rol seaplanes
(100 fath(omns 3/4" -wire rope) wvere also adeqjuate..

3. SHIL'S 2 INSTALLATIONS FOR HAND LING AIRCRAFT

(a) General

As indicated in the s-uimmry of damage to ships and Iin Be-
jp'rts of Damage to Ships' Installations for Handling Airc aft,
in PP7't "D" of this report, this equipment, with the possible
exception of elevators exhibited a degree of inherent rugged-
ness and resistance to blast damage fully e~lual to t~iat shown
by comparable elements of the supporting ship It shouli be
noted, however, that the large unit size, and moderate struc-
tural weight of this equipmvent, together with the distrib-ition
of some items over large portions of the shi,'-s 'str'ucture
0(1-2 catapults, for example extend fore-and-aft a1.proX~imately
121 fret:; INDEPEMJENUE's arresting gear engines spannei prac-
tically the full beam of the ship while her elevators occupied
a 42 foot by 44 foot. by 26 foot, cube) rendered the, subject in-
stallati~ns extremely sensitive to distortloos in the support-
ing ship's frame, is a result, damage to ships' installations
for handling &airciaft was fre-quceitly a more significant re.-
flection of damage to adjacent elements of the ship 0han of

direct damage to the unit itU..!f.

(b) Effect.ý of Shielding
Significant conclusions as to the effects of shielding

upon ships' installations foi handling aircraft may he drawn
,roC nidceration of the daaesustained in d fferent parts

Forardof'thefowward elevator, this yessel is of con-
vent ov: ifraw(-ane 0il plating coos~ ruction. Damage ir~

Encirosuce I(') to !.A or ,h Material Seie al 00l5010
SECRET

Pag',- 50 of 277" pages

LJ



.hi s area, both t-) the fl i ght deck and hulI wasF light to moder-
ate except for t buckhl e on the sta rboa rd , i de and except in
those compartments to which the blast was admitted by the
blowing in of doors on the exposed port side.

From the forwarl to te after elevator a different. method
of constrr.ction is used, the flight deck being carried on mas-
sive bents oif welded construct, ion rising from tht. outer edge
of t!ýe hangar leck and spanning the overhear of the hangar
compartment, The outboard or sidý, wall closure, of the ele-.
iator wells and hangar, was provided by steel roller curtains
in guides betwrten the vertical columns mentioned above. Blow-
ing of port side curtains admitted the bomb blast to the han-
gar aad extreme dam-ge to this large and highly important com-
partment followed, includingb]owing out of the elevator plat-
forms, extensive upward distortion and rupture of the flight
deck, destruction or dislodging ol internal ship's fittings
and installations and complete demolition of all airplanes
paiked on Cie hangar deck.

From consideration of the moderate damage sustained by
the shell-plated forward portion of the vessel, as compared
with the extreme damage sustained by the open construction of
the hangar section, it is apparent that the shell plating for-
"ward was a highly important factor in minimizing blast effect
in that area. Restated - the conclusion is inescapable that
conventional framing and shell plating, with an absence of
openings to omit blast effects, would, have provided signifi-
cant Frotectior, to the elevators, the fittings and the air-
craft of the hanger area.

(c) Necessity for Uniformity of Resistance to Blast
Damage

Downward dishing of SARATOGA's elevator platform under
blast conditions of such low intensity as to cause no damage
to other elements of the ship's structure and only very light
damage to airplanes parked on the flight deck is evidence that
this platform lacked t'ae resistance to blast damage existing
elsewhere throughout the slip. In other ships, top-hamper
fell and fittings were dislodged, damaging air'raft stowed
below.

The necessity is indicated for a comprehensive review
of the structural elements 3f vessels carrying aircraft with
the objective of insuring that all critical components make
good, a uniform minimum standard of resistance to blast dam-
age in order that embarked aircraft may not Le damaged or im-

mobilized by falling top-hamper or by inadequate strength of
essent.-al components of the ship--measured in terms of the
blast phenomena which the airplanes can successfully resist.
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4, RADIOLOGICAL EFFECTS'S

R!adiological effects were not predominant in Test ABLE since most of
the fission products were carried upward by the hut, column of gasses into
the mushroom which ascended to the stratosphere. Here winds carried this
highly radioact; ive mi teriaI clear of the lagooai where it was dissipated
without contaminating the target ve ssels. Those aircraft whith areý inar.c-
cessible as a result of radioactivity ma,, be expected to suffer extreme
struct~ural damage. Aircraft sustaining light. or no damage should be read-
ily ac,:essible for repairs or operational use insofar as radicacXivity iq
concerned. Aircraft stowed below decks will receive complete protection,
radiologically, from the air burst.

Indications are that the highly radioactive materials, even within
the hot column of gases and the mushroom cloud, have no permanent effects on
operatinf aircraft, power plants or electronic equipment, although it is
questionable as to whether a pilot would survive,

Phy-siological effects of radioactivity are discussed unler the Bureau
of Medicine and Surgery and Radiological Safety Section reports.

5. SUMMARY OF. CONCLUSIONS

(a) Aircraft

Aircraft exposed topside, to an atomic bomb air burst
will be blown overboard or completely destroyed if within 1300
yards of ground zero with damage diminishing to light d?.fage
outside of 2200 yards. The most practicable means for reducing
damage to aircraft is by stowage below decks. If protected
by stowage in intact hangar spaces or in compartments free
from openings which will admit blast effects, aircraft will
be substantially undamaged at any range at which the support-
ing vessel will survive. Modifications to aircraft for the
purpose of increasing resistance to blast damage appears to
enL:-il unacceptable renalties on performance except in minor
instances such as canopies and drop tanks. Radiological ef-
fects are not significant.

(b) Vessels

In regard to vessels carrying aircraft, the use of con-
tinuous shell plating in way of hangars and elevator,, i.e.
closed hangar construction, appears to offer opportunity for
improved protection of these compartments against blast dani-
age. Critical ship's structure exposed to blast damage should
make good, a uniform minimum standard of resistance to blast
damage in order that embarked aircraft may riot be damaged or
immobilized by the fall of debris or failure of essential
.,hip's components under hilast effects less i han those which
,ircraft succe-sfullv can sustailn.
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I - OBJECTIES PART "C" - TEST BAKER

The micsion of Joint Task Force One in the conduct of Operation
Crossroads, as previously stated, was "To determine the effects of the atomic
bomb upon Navai vessels in order to gain information o.( vabie to the national
defense. "

In support of this mission, closely paralleling the plans for expo-
sure of target, ships and ships' materials, and in line with the stated ob-
jective of the air burst, theý.ureau of Aeronautics Group target aircraft
exposure plans for Test BAKEfA had as their broad objective the determina-
tion of the effects of an underwater atomic bomb upon aircraft, as a function
of the distance from the center of the burst,,

H - GENERAL PLAN AND METHOD OF TEST FOR TEST BAKER

1. AIRCRAFT

The objectives of Test ABtE were adhered to, the results being re-
ported above in Parts "A" and "B" of this report. Of the seventy-three
aircraft originally provided for Test A.LF, forty remained usable for Test
BAK1ER. These forty aircraft comprised nineteen undamaged (twelve of which
were the spare aircraft on the S.19ABRATA hangar deck), ten lightly damaged
and eleven moderately to heavily damaged aircraft which were considered,
however, to be satisfactory test items.

The general plan for exposure of target aircraft for Test BAKER in-
volved the display of the forty remaining surplus aircraft on target ves-
sels located at graduated distances from the center of the target array in
such a manner as to simulate, as closely as practicable, the normal dispo-
sition of shipborne aircraft on combat vessels.

With the objectives indicated above observation type airplanes were
embarked on the NEW YORY,, and carrier types on the SARATOCA and INPEPEN-
DENCF. Exposure of the remaining number of carrier type aircraft necessary
to insure adequate coverage, from the center to the periphery of the target
array, was effected by embarking twenty-'three aircraft on sixteen selected
APA's of the GILLIAM class, with one aircraft each oil the weather deck and
one aircraft each in the second platform de'k after cargo hold of seven of
ttese vessels thus simulating carrier fli•.ht and hangar deck conditions as
nearly as practicable. The pontoon hatch covers on the seven APA's with
aircraft in the hold were secured by weldina heavy steel clips across the
pontoons, in order to prevent damage from failing pontoons and debris, as
occurred in Test ABLE, and in order to simulate more closely conditions in
a well protected and completely enclosed carrier hangar deck. In view of
the limited number of scout observation type aircraft remaining for expo-
sure on combat vessels, one carrier type airplane was secured on the main
deck of the PENNSYLVANIk, All embarked airplane.s were secured for heavy
weather in accordanc, with Aircraft Carrier Bulletin No. 13.

Included in the target array were the tho VPB Coronado Seaplanes in
the same stations as those previously ordered for Test.X\LE. It is noted
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here that these patrol seaplanes were out of their assigned positions for
Test ABLE and were moved in 400 aindc 60•0 yards closer respectively to the
correctly assigned positions for Test BAKER. In view of the high waves an-
ticipated special additional precautions were taken with the heavy weather
meorings t o preclude capsizing or casting adrift by failure of mooring
lines. The mooring pendants were backed up with a three and one half inch
manila bridle rigged to the snubbing posts, and preventer wires rigged slack
to the inboard propeller hubs. The anchor cable was increased i.n length by
"one hundred fathoms and a spring weight added, to take the shock, midway
between the anchors and the buoys.

Aircraft were equipped to simulate normal combat ready conditions in
a manner similar to that prescribed for Test ABLE, with certain highly in-
flammable or explosive material, ignition of which might cause secondary
damage, omitted and s.parately tested. Principle items in this category
were:

(a) Gasoline

Omitted from all aircraft except two airplanes fuelid'to
capacity on the stern of the SARATOGA flight deck, The two
Coronado seaplanes carried about 1000 gallons each.

(b) Ammunition

Seduced in all airplanes toa test quantity of ten rounds
per gun secured in the receiver. This quantity was sufficient
to disclose any tendence towards ignition or detonation but
was insufficient to damage the airplane seriP-)usly. Bolts
were omitted from all guns to insure safety of personnel,
with particular reference to tampering with machine guns.

(c) Bombs, Mines, Rockets and Torpedoes

Omitted except where installation of this material in
airplanes was necessary for completeness of exposure program
of the Bureau of Ordnance in which case items were blind
loaded and fuzed with arming wires in place on the fuzes.
Where the Bureau of Ordnance exposed live ammunition, bombs,
mines and torpedoes, such exposure was generally effected at
a safe distance from the aircraft to prevent destruction of
airplanes from secondary causes.

(d) Pyrotechnics

Omitted from all aircraft.

Information as to the location of all target aircraft together with
details as to their pre-blast condition, configuration and loading are in-
cluded in Part "D" of this report.
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The table below shows the type aircraft, location on target vessels
and special equipment or configurations for Test BAKER.

AIRCRAFT EXPOSURE PROGRAM

OPERATION CROSSROADS

--- TEST BAKER

LOCATION ON
NAME OF TARGET' MODEl. AIRCRAFT TABGET VESSEL REMARKS

VESSEL BUREAU NUMBER HD HANGAR DECK SPECIAL E(QUIPMENT
FD FLIGHT DECK

Bombsight, MK 15
USS SARATOGA TBM-3E Port F.D. Mod. 7 Temper-

CV-3 69099 Frame 95 ature paint panel.
5 gal can. Wings
spread.

do TBM-3E Center, F.D. Wings Spread.
69094 Frame 100

Fuel and oil tanks

TBM--3E full. In steel
do 69080 Port F.D. drip pan. Mk 23

bombsight. Wings
spread.

TBM-3E Stbd. Hi.D. 2 VG Recorders
do 69095 Frame 120 Wings folded.

Bomb Director MK
1 Mod 2. 2-500 lb

do SBF-4E Center F.D. GP bomb, Blind,
31853 Frame 90 loaded and fuzed.

5 gal can. Wings

spread.

2-500 lb GP bombs

do SBF-4E Port F.D. Blind loaded and

31839 Frame 90 fuzed. Wings
si read.

Temperature paint

SBF-4L panel. Fuel and

do 3 Stbd. F.D. oil tanks full.
In steel arip paa.

Wings spread.

do SBF-4E Stb d. lit). 5 ral . can

31850 Frame 100 Wings folded.
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I - LOCATION ON
NAME OF TARGET�� WI DEL AIRCRAFT TARGET VESSEL EMA~RKS

VESSEL BUREAU 110M R HANGAR DECK SPECIAL EQUJIPMENT
___ - ____ED MLIGHT DECK

USS SARATOGA ISBF-~4E Stbd, H.D. Wings folded
CV-3 31L894 Frame 90

do SBF'-4E S t,.d. PLL). IWings folded
31840 Frame 110

6 Gal can.
USS INDETMENL~~CE TBM-3E FF). Forward Temperature paint

V.L - ",2 '69169 Frame 25 Fort panel. Wings
folded

do SBF'-4E F.D. Forward Wings spread
31889 Frame 40 Stbd

1-100 lb. G.P.

USS NEW YORK XSC-l Catapult , ft Bomb. Blind loaded

35300 FdE & fuzed. Teavp-oil Fd EnJevature paint
vanlel.

do C-IJkt~ 1 't M ain I
do5561 Peck near

35561turret No. 3

use ANNR F-JD pp..r eckFuel tank full of

APA-60 17Y7 Port z.ide aft jsl wtr ig
folded

USS BARROW F6F-5N Upper Deck Wings folded
APA-61 77749 Stbd Aft

USS BLADEN F'G-1D Upper D -k Wings spread
APA-63 87896 StI Aft

do FM-2 Cargo Hold 2nd Vings folded
do i471265 f tfm deck

US BRHACMIN4 TBM-3E Upper Deck %ings folded
iPA-64 69 188 Stbd Forward

S23 gunsight. 5
gal. cam. six 5"

IJSS BHIASCDE F6 F- 5N Upper Deck rockets blind

AllA 6 5 78068 Stbd Forward loaded and fuzed.
Wnga folded.

Temperature paint
panel
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NAME OF TARGET MCDEL AIRCRAFT TARGET VESSEL RLMAIRKS
VESSEL BUREAU NUMBER HD HANGAR DECK SPECIAL EQUI PIENT

FD FLIGHT DEC..

One 1t.75" rocket.

USS BRULE Upper Deck blind loaded &
APA-66 F6F-r5N S Deck fuzed. Wingsfolded. Tempera-

ture paint, panel

USS BUTTE FG-1D Upper Deck Wings folded
APA-68 82433 Stbd Aft

USS CARTERET FG-1D Upper Deck VG Recorder
APA-70 88040 Stbd Aft Wings folded

FM-2 Cargo Hold 2nWd
dq 56954 pltfm deck Wings folded

USS CORTLAND F6F-5 Upper Deck Wings folded
APA-75 71753 Stbd Aft

do FM-2 Cargo Hold 2nd Wings folded
56756 pltfm deck

USS CRIiTENDEN F6F-5N Upper Deck Wings folded
APA-77 77637 Stbd Aft

USS DAWSON F6F-5N Upper deck VG Recorder
APA-79 78086 Stbd Aft Wings folded

FM-2 Cargo hold 2nd
do 73874 pltfm deck Wings folded

USS FALLON FG-1D Upper deck Fuel tanks filled

APA-81 88033 Stbd Aft with salt water.
Wings spread

F11-3 Cargo hold ýnd
do 74203 pltfm deck Wings folded

USS FILLMORE F6F-5 Upper Deck VC Recorder

APA-83 71606 Stbd Aft Wings folded

USS GASCONADE FG-1D Upper deck
APA-85 87882 Stbd Aft. •ings spread

Cargo hold 2 nd
do FM-2 pitfm deck •ings folded

USS GENEVA TBM-3E Upper deck %ings folded
APA- 86 69197 Stlbd forward

USS NIAGARA F6F-5 Upper deck i ings folded
APA-87 58662 Stbd Aft

FM-2P Cargo hold 2nd Aings spread

74675 pitfin deck
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II LOCATION ON fMA S
NAME OF TARGET iý!ODEL AIRCRAFT TARGET VESSELRMAK

VESSEL BUREAU NUMBER HD. HANGAR DECK SPECIAL EQUIPMENT
FE FLIGHT DECK

Special heavy
VPB CORONADO P2-H75 Moored in Weather moorings
SEAPLANE rufS-02ta cget area with extra pre-

venter

do P B2Y-5F1-708 5 do do

2. NON-BUAER AVIATION EQUIPMENT

In addition to the program out] m~ed ab~ove for the exposure of air-
craft and rclated eq~uipment under the copnizance of the Bureau of Aeronau-
tic~s, the Program also made comprehensive provisions for the inclusion, on a
cooperative basis, of airborne equipment under the cognizance of other ba-

reubut'of -intc rest to the Bureau of1 Aeronauti cs. This~ program inclbuded
material fromn the following sources:

(a) Bureau of Ordnance Airborne Equipment

In adidition to the exposure program indicated above which
armed and equipped certain aircraft w~ith test. samples of am-
munition, bombs, and rockets, Bureau of Ordnance represent-
atives in cooperation with those of the Pureau of Aeronauti'cs
provided installations of certain special bombsiv~'hts and bomb
directors not normally carried on al I wissions of the airplane
concerned.

In addition, temperature paint. panels, a part of the in-
strum~entation program of the Bureau of Ordnance, were exposed
on a number of target aircraft.

(b) Bureau of Ships Airborne Equipment

AllI aircraft carried staiidard electronic equipment. for
the type, the test inf, anid reportirip on thils equi pment, being
coordinated wi tb t .ie F] ectronnc~ CS oordinat ing Officer of the
Bureau of Sbips;

A nrnnhiler of VG tlecorlers wcrv t rarpiterred to tine tHureau
c~f Shilps I iist.r imnin tat.i on Group j,. Somie ofI tie se reo orile rs were
Inistal led by that group in target aircra ft.; these Iin addi tiOli
!o V(, fleccrilers insta lied Ili 'ithvr svleýcted aircra ft hb. the

11ureati of Aeroirant ic (1170rou1.

(e) Army Aeronautical Material

T[he Army Ai r Forces (Grouip did i!ot pairt ( ,;);t t, Ii 'Ie'-
PVkN11i anid allI the aircraf t coapfornerit s and riveitisIi\'l
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by that uIit were removeld from t a rget vessels. The fi v e I ots
of aviation and mot.or fue Is, lubrIcatiug o ils and greases
were again exposed by the Quartermaster 1tnit. of the Army
Ground Group and these itens as well as some vehicles and
ground equipment, exposed are of' interest to the Bureau of
Aeronautics.

(d) Instrumentation by British Representatives

The British participants in Operation Crossroads exoosed
throughout the target array a number of standard sealed five
gallon cans. These, according to British doctors, were rep-
resentative of.a man's chest and analysis of blast effects
could be applied to estimation of a man's ability to with-
stand the blast. A number of these cans were attached to
aircraft and the Bureau of Aeronautics Group augmented this
program by placing a few additional cans in the cockpits of
aircraft.

3. SHIPS' INSTALIATIONS FOR HANDLING AIRCRAFT

In addition to complete aircraft, other target material under the
cognizance of or of primary interest to the Bureau of Aeronautics included
those items of ships' installations designed for launching, arresting and
handling of aircraft; principally, catapults, arresting gear, barriers,
airplane cranes and elevators. The program was arranged tc include analy-
sis of the effects of .the bouri blaai, upon thii i equipment.

III - PROCEDURE FOR TEST BAKER

1. PRE-BLAST INSPECTIONS

The initial condition and configuration of target aircraft and other
aeronautical materiEl was in general as specified for Test ABLE witk some
redistribution of special equipment of the Bureau of Ordnance and instru-
mentaticn of the Bureaus of Ordnance, Ships and Aeronautics. As previously
noted a number of the aircraft had sustained damage ranging from very light

to moderate or major damage_ during the previous test. Some internal and
externai fuel tanks, filled with salt water to inspect for leakage, were
left in this conditian for Test 11AIYE1. After ten of' the spare aircraft
from the SAHATOGA had been redisposed to other tai get, vessels in the PAKICR
array, secured and photographed, the pre-blast condition of all aircraft in
the array was confirmed by detailed inspections by the Bureau of Aeronaut-
ics Group utilizing functional tests to iupplement visual inspection inso-
far as practicable. Engi-nes of the fueled aircraft were tested under their
own power before Bake," diy. Similar visual and operational tests were con-
ducted on electronic and armament equiprnent, using standard test equipment
and methods. Parallel procedure, employing, both inspection and functional
tests where possible, was used to det ermine the pre-blast coildition of
ships' installations for handling aircra'ft. Catapults on SAIdATtOGA and NE%
Y(O)M were tested by no-load shots. SAIATIX;A'S elevator was employed lift-
ing aircraft from the hangar to the f~i ,ht deck, using• manual control after
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removal of certain elements of the automatic control system. Airplane
cranes, on the SABATOGA, INJIFEVFNPENCE, NEW YOuR,- ARKANSAS, PFJNSACOLA, and
SALT LAKE CITY were tested by routine operational user>, largely in handling
aircraft, although the latter two cruisers required ni nor and the INDEPF'N-
PENICE major repairs before being placed in limited ser,,ice.

2. POST-BLAST INSPECTIONS

The post-blast condition of target aircraft and aeronautical mate-
rial was establ.ished by another series of inspections and very limited func-
tional tests as soon as radiological conditions pernitted access to target
vessels. The functional tests on most aircraft and shilps' installations
were rather sharply curtailed after Test FIAKER as cornpa red to those conduct-
ed during post-ABLE inspections because of the high radioactivity persis-
ting in the target array iong after the underwater blast. These radiologric-
al effects will be discussed in detail in later sections of-*this report.
It will suffice here to say that engines on the two fueled Coronados were
tested-under their own power and the seaplanes taxied around the lagoon.
Tests similar to those of the pre-blast inspection program were conducted
on airborne electronic equipment of a few aircraft, while other represen-
tative items of equipment were selected for return to continental laborator-
ies where functional tests and more detailed laboratory analysis may be
carried out as the items become radiologically safe to handle.

In regard to ships' installations, radiological, conditions permitted
only visual examinations. It is anticipated that catapults on the NU~ YORK(
and INDEPENDENCE will be tested at a later date by no-load shots, the lat-
ter after limited repairs, to the starboard catapult only, of damage sus- -
tamned during Test ABLE. Airplane cranes onl the INDEPENDENCE, NEW YORK,
PENSACOLA and SALT LAlhE CIT"Y will also be tested at a later date. At the
time of writing this report the above target vessels were at Kwaj'alein where
they had been towed from Bikini Lagoon. Plans are being made for return of
these vessels to continental arnd other ports where the contemplated func-
tional tests may be completed at a later date and made the subject of sup-
Plementary reports.

3. REPORTS

The results of all pre-blast and post-blast inspections and tests
were recorded in a series of comprehensive reports, supported by adequate
photographic coverage, describing in detail the exact condition of all tar-
get aeronautical material. These are being place,] in JTF'-l and PuAer files
for reference. A condensed standlardized form of presentaticn was utilized
which facilitated ready, comparison of the before-and-after condition of the
items under consideration and ready differentiation between the damage sus-
tained in Tests ABLE and B3AKER. Data and record m', 'nat in detail was
combined 1"n two categories.

(a) Airplanes

One volume per airplane, reporting the material conch-
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ttions of each airplane, sub-divided hy principal groups of corn-
ponents and equipment.

(b) Ships' Installations for Handling Aircraft

One volume per vessel reporting the material condition of
each of the following installations: arresting gear and bar-
riers, catapults, airplane cranes and elevators. Information
on each unit was sub-divided into principal components.

IV - SUMMARY OF DAMAGE, TEST BAKER

1. AIRCRAFT

(a) General

Of the forty aircraft exposed to the underwater blast in
Test BAKER a number had sustained previous damage, ranging
from light to major damage, during Test ABLE, but were considered
to be satisfactory test items. Inspections conducted after
Test BAKER were made with a view to careful distinction between
damage incurred in the first test and additional damage sustained
in the second. Letailed information relative to the post-
blast condition of each aircraft is supplied in Part "D" of
this report., The results set forth therein may be summarized
in general terms as follows:

(1) MISSING

Sunk with target vessel or blown or washed
Ioverboard, from tLarget vessel..................... 11 Airplanes

*(2) MAJOR DAMAGE

Due to bomb blast or water thrown by
bomb ............................................ 16 Airplanes

#(3) LIGHT DAMAGE

Airplane could be put in operating con-
dition with field repair facilities and usual
spare parts . ..................................... 2 Airplanes

#(4) NO DAMAGE ............................. 11 Airplanes

Total ............... 40 Airplanes

*NOTE: Where airplanes had previously sustained damage in

Test APLE, it is estimated that an undamaged airplane in this
group would have sustained major damage from Test BANE11.

#NOTE: Airplanes damaged in Test. AVLF, which received little
or no further damage are included in these categories.
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The above damage was incurred from the following sources:

(1) The, primary effects of blast pressure; water blown
against, falling upon or washing over aircraft; and underwater
shock imparted to aircraft through the ship's structure.

(2) The secondary effects of falling or flying debris,
collision with ship's structure and immersion in water in
flooded compartments.

(b) Structures

Damage to aircraft exposed on the weather decks oftarget
vessels was observed to be graduated as a fairly consistent
function of distance from the center of the target array.
From the standpoint of analysis of severity of damage sustained

aircraft,, the target array may be divided into three con-
centric areas centered in the point of detonation of the bomb.
Tile inner-zone includes target material within 700 yards of
the point of detonation; the intermediate zone includes tar-
get material between 700 and 1500 yards; and the outer zone
includes target components more than 1500 yards from the cen-
ter. It is pointed out here that the point of detonation of
the bomb and the center of the target array are identical lo-
cations and are used interchangeably throughout the discus-
sions to follow:

(1) INNER ZONE

Airplanes on weather decks of target vessels in this area
were demolished or were blown or washed overboard. Aircraft
topside on the SARATOGA and FALLON in this zone were blown or
washed overboard, with only a tail wheel and arresting gear
assembly remaining of the airplane on the FALLON. The only other
aircraft on a weather deck in tie inner zone was an FC-ID on
the GASCONADE. This airplane received extreme damage, prob-
ably from the combined effect., of falling, blown or sweeping
water, air blast, and underwater shock transmitted through
the shiF's structure. The fuselage was heavily buckled and
completely severed aft of the cockpit, the starboard wing
(wings spread during the test) was buckled and twi3ted and
the starboard landing gear strut was broken at its lower ex-
tremity from a combination of underwater shock-transmitted
through the ship's structure and side load from heavy rolling
and pitching of the GASCOJADE. The airplane was thrown for-
ward by this force, colliding with the ship's structure. Light
structural components, such as control surfaces and cockpit
canopies, suffered heavy damage.

(2) INTERMEDIATE ZONE

In this area aircraft exposed on weather decks sustained
major, diminishing to moderate, damage to structural compo-
nents. Effects attributable to underwater shock and falling
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water were less evident than in the inner zone. There was no
discernible damage to landing gear or landing gear struts.
Damage to monocoque and semi-monocoque fuselage sections oc-
curred from falling water and possibly airblast, resulting in
crushed and buckled sections. Crushing was more pronounced
on the side exposed to the blast, with the fuselage crushed
to the point where heavy internal c,,oss members used in sup-
port of aircraft equipment came through the fuselage skin in
the worst cases. Heavy structural components, backedbytruss
type framing such as metal skinned wings, sustained less
crushing and buckling than fuselage sections, bus dishing and
buckling occurred, and, in the worst cases, spars were bent
as well from the'combined effect of falling water and blast
pressure. Damage to folded wings of F6F type aircraft oc-
curread from underwater shock transmitted through the ship's
strur-ture. This damage was distinctly a function of distance
from the center and resulted in a slight twisting and buck-
ling of the main spar of the outer wing panes, buckling of
the wing skin and pulling of skin away from rivets at the
juncture of the main spar and the first transverse member be-
tween stations 75 and 95. This was sometimes accompanied by
a bending of the fuselage aft of the cockpit as evidenced by
wrinkling of the turtleback skin, and in some cases Fy light
wrinkling of the fuselage skin just above the stub wing,
(some of the latter wrinkling occurred during handling of the
F6F airplanes between Tests ABLE and NI{EE) further substan-
tiating the fact that this was underwater shock damage trans-
mitted through the ship's structure and Lhe airplane landing
gear, a type of damage not found in Test ABLE. In the air-
planes'affected by this type of damage, oleo struts were
deflated or nearly deflated and hence relatively ineffective
as a cushion against shock damage. It. is not certain what
damage would nave occurred had the oleo struts been :inflated.
On the PENNSYLVANIA, the F6F-5N had oleo struts inflated and
apparently suffered no shock damage, but other factors may
have contributed to this result. Folded wings suffered less
damage to jury locks and wing hinge fittings in this area
than in Test ABLE but this type of damage was still prevalent.
Cockpit canopies and light structural components were gener-
"ally heavily damaged but the control surfaces left intact
after Test ABLE, sustained only light damage in Test BARER.
Engine cowling was generally intact e:-cept that falling water
and/or blast pressure on the engine cowl caused failure of
the attachment lugs on three engines. Since broken lugs were
confined to cylir:ders 10, 12 and 14, the direction Gf this
pressure seems to indicate the source of damage to be water
falling cut of the column blown into the air by the bomb.

(3) OUTFR ZONE

Ia the outer zone airplanes sustained little or no dam-
age to structural components. I)amage to li -ht structural
members such as cockpit canopies and control surfaces was
evident only in occasional irnstances and there was no damage
to components of interrnediate or major strength.
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(4) BLAST PROTECTION

Damage to airplanes shielded from the direct force of tbK
bomb, such as•those located in the enclosed cargo holds of the
APA's, occurred ofily 'Within about 800 yards of the target cer,-
ter and was limited entirely to water shock damage transmitted
to the airplane via the ship's structure, to side loads im-
parted to lanring gear byheavy rolling and pitching of target
vessels and to secondary results of the burst, such as flying
debris, collision of the airplane with the ship's structure,
and, in the case of the FALLON, salt wiater filling the cargo
hold and inundating the anrplane. In l1 APA's, in Test BAKFER,
there was no case of collapse of the iverhead hatch pontoons
above the second platform deck; they were firmly fixed in
place before the test bywelded steel clips. On GASCGVADE, in
the inner zone, the FM-2,,ini the number two cargo hold had its
port wheel strut damaged when a securing cable pulled through
the upper drag link, the wheel retracted, and the airplane
was thrown fotiward, Lightiy striking the bulkhead. Though
detailed inspection of the FM-2 in the number two cargo hold
of FALLON was impossible, due to the fact that it was sub-
merged in approximately nine feet of water, it was noted that
the airplane, which had been damaged in Test ABLE, had been
thrown forward striking the bulkhead but was otherwise not
directly damaged by the primary effects of the bomb.

The effect of partial shielding against falling or sweep-
ing water was noticeable in a number of cases. Airplanes, on
the APA's which w-are oriented in such a way as to have their
superstructures i nterp.nss.d bets'een the airplane and the point
of detonation, showed less damage, in general, than was the
case where there was no protection.

(c) Equipment and Components

( 1) GENERAL

In general those aircraft suffering light overall damage
sustained no damage or damage of a very minor nature to air-
borne equipment, all of which could be readily repaired in
the field. Aircraft which sustained major overall structural
damage, in general, had only light damage to equipment, and
only three airplanes suffered significant damage to airborne
equi pmnent.

(2) CANOPIES

Numerous airplanes had flat Fortions of canopies shat-
tered. Curved portions of canopies showed little or no damage
in all cases.
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(3) INSTRUMENTS

A total of three instruments, all in one airplane on the
GASCONADE, had cracked glass. No other instruments showed
evidence of damage but several instrument panels were removed
for further examination and test. At this time these instru-
ments are radiologically unsafe for shipment and laboratory
tests and analyses must necessarily be the subject of supple-
mentary reports at a later date.

(4) PILOT SEAT AND HARNESS

There was no damage to airplane pilot seats and harnesses.

(5) EXTFRNAL FUEL TANKS

Two airplanes had damaged external fuel tanks, but in both
instances the tanks had become detached from the airplane and
may have been damaged by falling to the deck. There was in-
sufficient damage to determine whether full or empty tanks are
most susceptible to blast effects.

(6) FUEL AND OIL TANKS

There was no damage to oil tanks or self sealing fuel
tanks, either full or empty.

(7) HYDRAULIC SYSTEMS

All hydraulic systems were operable from the hand pump
except on one airplane where a completely severed fuselage re-
sulted in broken hydraulic lines. Reservoirs remained full
and accumulators retained air charge.

(8) OXYGEN SYSTEMS

All oxygen systems were charged and operable except III
one instance where flying debris severed a copper line lead-
ing from the oxygen bottle. The diaphragm in a demand reýýu-
lator was inoperative inone airp lane which had obviou sly been
subjected to a heavy water stream ,luring,. washinrig down of the
,irTplane in decontaniinati on irocedure.s used on target ve'•sels.
This demand regulator opverated sati s factori lv on " emergencv.

(9) FUEL AND OIL SYSIFMS

No damage was sustained by fuel ial. oil sv. ýtvms.

(10) S1IWAFACE C(ONTI'HOL

Surface cont rol cables, pul e s and internal suplijor
brasckets failed only where sujqpori infg structures t'ii led aijd
i i such instances the aiirpl•c rIi(Ved cruci-al ilajo d1f( lviiii'.
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(11) BULLET RESISTING GLASS

There was no damage sustained by bullet resisting glass.

(12) AIR SEA RESCUE EQUIPMENT

No damage was sustained byair sea rescue equipment (life
rafts).

(13) TIRES

No main wheel tires were damaged. One channel tread
tail wheel tire was flat on an airplanie in the group which re-
ceived cxtreme shock loads.

(1 4) LANDING GEAR

One main oleo failed, and one landing gear collapsed.
Both of these were oil airplanes on the GkSCONADE which evi-
denced high side shock loads.

(15) FABRICS

There was no evidence of fabric scorching or burning.

(16) SPECIAL, EQUIRI~ENT

Ther- was no damage to special sealed five gallon con-
tainers placed in the cockpits of selected aircraft.

(d) Power Plants

(1) COXNDITION PRIOR TO BLAST

All aircraft power plants were in operating condition,
%ith light internal and external preservation on most engines.
Power plants showed evidence of liaht corrosion and deterior-
ation from long exposure to the elements without maintenance.
The power plants in the two Coronado seaplanes, as well as the
fueled aircraft on the fi ight deck of the SAIAr(XGA, were not
preserved and were operated under their own power prior to
Test PAKEHI.

(2) GKNERAL SMNMAJIY OF l)DAMAG

Ai rcra ft power pl ants cont inued to , hov a hi ghi degree of
overall re•sstanct todamage, even wit, iln the inner and inter-
me d i at f- zones wheire a Irc raft rece I wed general I y major struc-
tnral damave. All damae topowt-r plants can he classified as
livht and attrihutable to failore of' supportinli structure or
seconidary effects of the hlast, such is collision with ship's
st ructire.-
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(3) AIRCRAFT ENGINES

The only damage to engines occurred in the intermediate
zone on three APA's where falling water arid/or blast pressure
on the engine cowl caused failure of cowl support lugs on
number 10, 12 and 14 cylinders of three F6F airplanes with
2800-10W engines. The engine on the airplane in the cargo
hold of the FALLON %as inundated with the airplane when the
hold was flooded.

All eight engines on the two Coronado seaplanes started
with no difficulty arid functioned satisfactorily in all re-
spects in a ground check and while taxiing these seaplanes
around Bikini Lagoon.

(4) PROPELLERS

There was no damage to propellers except from secondary
causes, namely, collisions with the ship's strutture. The
propeller hub on the airplane topside on the GASCONADE received
no visible damage from collision with the bulkhead, but is
possibly damaged internally. There was no indication of pro-
pellers having been rotated by blast pressure.

(5) POWER PLANT ACCESSORIES

There was no apparent damage to any power plant acces-
sories. Accessories containing diaphragms, bellows, or ane-
roids revealed no external damage. One carburetor, type
PT-13D4 and a water regulator unit, from an R-2800-8W engine in
the FG-1 airplane on the BANNER, were disassembled locally
for determination of mechanical derangement of internal mecha-
nisms from shock or rupture of delicate mechanisms, suchasdia-
phragms or bellows, from blast pressure. A careful visual
examination of all such parts showed nodamage. This airplane
was in the inner zone in Test ABlE and the outer zone in Test
BAKER. Other samples selected fordetailed laboratory analyses
are still at this time radiologically too "hot" for return to
the continental test facilities.

(6) POWER PLANT INSTALLATIONS

Components of power plant installations such as fuel sys-
tems, lubricating systems, water injection systems, induction
systems, etc., received no damage because of shielding and pro-
tection afforded by the accessory panels and other structural
members of the airplane.

(7) FUELS AND LUBRICANTS

Fuels and lubr.icants in tanks of exposed aircraft showed
no effects discernible in the field. There were no fires in
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the target array after Test BAKER. The target display of bulk
fuels and lubricants by the Quartermaster unit of the Army
Ground Group will be discussed in detail in Army Ground Group's
Report for Test BAKER.

(8) MISCELLANEOUS EFFECTS

There was no apparent damage from heat or radiological
effects to power plants. In view of the highly radioactive
conditions prevailing after Test BAKER a number of selected
carburetors, controls, generators, accessories and instruments
have been removed for return to laboratory facilities of the
Army, and Navy, as listed in Part "D" of this report. At this
time, however, these items are radiologically unsafe for ship-
,ent. Plans are being made for the possible return of a com-

plete airplane or two for test and analysis.

(e) Armament

(1) GENERAL

As in Test ABLE, armament installations in target aircraft
were intended to be representative of those in aircraft in d"'com-
bat ready" condition. Therefore, in addition to those items
under the cognizance of the Bureauof Aeronautics certain items
and stores under the cognizance cf the Fureau of Ordnance were
included. Those items, not normally carried as equipment in
the models used as target aircraft, are listed below. While
they will be included in the general summation of damage to
ordnance equipment and the conclusions drawn therefrom, the
listed items are being made the subject of a separate report
of damage to the Bureau of Ordnance by the Aviation Ordnance
Representative of the Bureau of Ordnance Inspection Group.

ITEM NAME LOCATION DISPOSITION

(1) FIRE CONTROL EqUIPMENT
Bomb Director, MK I Mod 2 SBF-4E PuNo 31853 blown overside

USS SAHATOGA with plane ship
sunk

Bombsight M1 15 Mod 7 TBM-3E BuNo 69099 do
USS SARATOGA

Bombsight MK 23 Mod 1 TBP4-3E BuNo 69080 do
USS SARATOGA

Gunsight ME 23 Mod 0 F6F-5N BuNo 78068 Naval Ordnance
USS BRISCOE APA65 Plant, Indian-

apolis, Ind.
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ITEM NAME LOCATION DISPOSITION

(2) BOYSS AND FUZES
(2) bomb~s, 500 Ub. FG SBr'-4-E LuNo 31830 blown ov ers ioe
AN-M64, Inert USS SABATOGA with plant.

Ship sioik.

(2) bombs, 500 lb, FG SlIF-41L HuNo 31853
AIN-N164, Blind loadýei &g 115 SARATOA
fuzed
Nose Fuze - AN-MlO03Al
Tail Fuze - ý.N-M101A2

(3) ROCKET'S AND FUZES

(6) 5.O" HVARý, Blind F6F-5N BuNo 78068 Jettisoned
loaded and fuzed USS BB1MJO)CU
Nose fuze - MK 149 1 to NAD,

Falibrook five
j .ettisoned.

Base fuze -MK 164 Jettis-onied

11.75" AR, Blind loaded F6F-5N BuNo 77960 Retained for
and fuzed USS BBULE Test CIJABLIL
Base Fuze VIK 164 Mod I Do

(4) UNDERWATER ORDNANCE

MiI, ?V4 T-BV-"E BuNo 69k)99 Blown overside
USS SABATOCA with plane.

Ship stink.

Aircraft Torpedo MK 13 TBM-3E PtuNo 69094 Do
1155 SARATOCA

An analysis of damage to aviation armament equipment,
mounted in Aircraft exposed at varying distances from the atomic
bomb sub-surface blast, served primarily to point out again
the zxtreme ruggednessz inherent in such enmipment and its qbil-
'ty to survive blast damage, much in excess of the canacity of
the sup~porting structure to survive such damage. Aircraft in
ships located in the inner andc intermediate zones suiffered
varying degrees of major damage, but in no case wa-s there di-
rect blast damsge to armament instnllations. Ir one of th-e
most4 severely damanged, airplares, ( fuselage brol~en in two, wings
broken, st.'rboard landing gear collapsed) thie most ouitstanding
characteristic of the armament installation was the -bility
of the armament electrical system to withstand the shock of the
blast. Armament equipment suffered in general from the cor-
rosive effects of the salt water baths arnd foamite or other
rorrosive compound sprays used in decontaminating the vessels
in which the aircraft were exposed Pfter Test BAKER<.
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Radioactivity retained by the ordnano'e equi pment was con-
siderably greater in this test than in Test ABLE, and varied
according to the distance from the blast and position in re-
spect to wind'direction. In' all cases the radi6activity re-
tained by .irmament equipment was less than that of the aircraft
or surrounding ship's steucture. 1'o case was encountered
where residual radioactivity itself was a factor in the oper-
ability of the equipment, except where safety of personnel
was involved.

(2) MACHINE GUNS AND CANNON

There was less overall damage co machine guns and cannon
in this test than in Test ABLE but this was in direct propor-
tion to aircraft damage. The guns exposed in this test showed
on inspection, considerable cumulative corrosion from the long
period exposed without routine upkeep on target vessels to ar-
dinary conditior f salt spray, rain, heat and humidity, the
blast effects o. h tests, and the salt water column result-
ing from the set--. td test. In addition many aircraft were
hosed down with salt water under pressure and/or covered with
foamite or other corrosive material in the decontamination
processes employed for the target ships. One gun was found
off its rear mount; this is a case where the wing was badly
bent in the vicinity of the port wing gun and folding mecha-
nism. Buckling and warping of the internal structure of the
wing failed toinjure the .50 cal. gun, however. One breakage
occurred. This was in the latch mechanism in the backplate of
a .50 cal. gun mountedina wing which came in violent contact
with a steel deck.

(3) AMMUNITION SUPPLY SYSTEMS

Feed chutes, link chutes, and ammunition boxes were un-
damaged except where warping or buckling of wing structures
bent them or forced them out of line. Hydraulic charging
lines remained intact in all cases.

(4) POMBING EQUIPMENT

The bombing equipment withstood the effect of the blast
better than in Test ABLE. No instance of bomb stores being
torn off was encountered in planes recovered, except for one
auxiliary tankmountedon a starboard pylon-shackle of an FG-ID.
All bomb racks recovered functioned satisfactorily manually,
and electrically where the bomb racks were electrically
connected.

(5) ROCKET EQUIPMENT

The rocket equipment mounted in the aircraft was found
intact except where the wing structures onwhich the launchers
were mounted came in contact with other objects or decks. In
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one case in which ,,ix 5" MIVAW' s were mounted on an F6F-5N in
a target vessel just outside the 1000 yard circle all but one
were jarred loose from the launchers, in each case bending the
rear lug of the after mounting post. down. In this case the
wings were folded, leaving all the weight. of the rockets on
the after lug, and the shock of the blast transmitted through
the ship's structure as well as through the air probably
caused the rockets to )jr loose. Station distributors, in
each case of aircraft recovered, oyerated satisfactorily.

(6) FIRE CONTROL EQUIPMENT

In all cases gunsights recovered cpurated satirfartorily.
Of the special equipment installed by Bureau of Ordnance only
the MK 23 guiasight was recovered. It was apparently undamaged,
and was returned for further study to Naval Ordnance Plant,
Indianapolis, Indiana.

(7) TURRETS

Turrets, in planes recovered, were undamaged except that
paneis of plexiglass were blown out of turret domes. The
turrets of the TBMs in BRACKEN and GENEVA were capable of
training and elevating, using battery power, and, despite the
long period without upkeep, were in operable condition. The
turret in the3TM airplane on the INDEPENDENCE could get power
to the relays, but the amplidyne motors wouid not operate.
The long period of exposure without routing upkeep is consid-
ered to be the direct cause of the failure to operate, rather
than the blast.

(8) FUZES AND AMMUNITION

Fuzes and ammunition exposed remained stable. Fuzes in
ordnance stores were returned by the Bureau of Ordnance Avia-
tion Representative to cognizant activities for further exam-
ination. No pyrotechnics were exposed in Test BAKER.

(9) ELECTRICAL CIRCUTS

Armament electrical circuits were generally intact in
all ai:craft recovered, even in those sustaining major damage.
The circuits are generally protected by the heavy center sec-
tion construction in most cases, and this was not greatly dam-
aged. A normal 24 volt power supply was used for test pur-
poses and revealed that bomb station distributors, interval-
ometers and rocket station distributors are capable of with-
standing extensive shock damage. Gun solenoids were operative
except in occasional instances where there was excessive'in-
ternal corrosion because of exposure to the salt water under
pressure in the decontamination process. Representative items
of electrical equipment were returned by the Bureau of Ord-
nance Representative, as well as by the kureau of Aeronautics
Group to cognizant activities for further examination and
report.
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(f) Electronic Equipment

As indicated above, pre-blast and post-blast inspections
&and functional tests of aircraft electronics equipment were
conducted under the direction of the Electronics Coordinating
Officer and results of these inspections and tests will be in-
cluded in the electronics section of the Director of Ship Ma-
terial Report for Test BAKER. A brief summary of damage to
aircraft electronics material is extracted for completeness
of the aircraft report.

mMost electronics equipment in the inner zone, within 700
yards of the point of detonation, was missing with aircraft
sunk or washed or blown overboard and was not available for
examination. All units recovered appeared to be substantially
unaffected by the explosion, both mechanically and elec-
trically, with the exception of AN/APS-6 radomes in the wings
of some F6F aircraft in the intermediate zone which were dam-
aged where aircraft wings struck the life lines of the target
vessels.

The high radioactivity persisting in the target array
prevented completion of functional tests on installed units
except on six APA target vessels beyond 2500 yards from the
target center. These units were mechanically and electrically
intact and showed no appreciable change in their perform-
ance of condition. A number of additional units of radar,
IFF and communication equipment were removed for laboratory
test and examination. Many of these, tested on the USS
AVERY ISLAND while still radioactive, also showed no appreci-
able change in performance or condition. Other units are
being returned to continental facilities and the more detailed
analysis will be made the subject of later supplementary
reports.

Although all equipment available for examination appeared
to be intact and operable, due to radioactivity in the area,
the airplanes and the electronics equipment'itself presented
a problem as to the salvage or use of the equipment so affected.

2. SHIPS' INSTALLATIONS FOR HANDLING AIRCRAFT

Detailed information is furnished in Part "D" of this report rela-
tive to damage sustained by all ar'resting gear, barriers, catapults, airplane
cranes and elevators exposed to the bomb blast. A summary of such damage is
tabulated below. To facilitate consideration of the subject under discus-
sion, there is also included a brief summary of damage sustained by the
vessel concerned, insofar as ship damage is of significance in connection
with damage to airplane handling installations. A more extended report on
all aspects of damage to ships will be found in the Bureau of Ships section
of Director Ship Material Report for Test BAKER. Where applicable a Lrief
statement of damage incurred during the air blast of Test ABLE is included.
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(a) Saratoga (CV-3)

(1) GENERAL

There were no observations made fron, on boar(.
prior to her sinking on flaker [ay. However, aeriai pnoo-
graphs taken at an altitude between 600 to 1700 feet were
available for study and the ship was inspected through field
glasses from salvage tugs, within a few hundred yards, prior
to her sinking. In the latter part of August diving operations
were undertaken to determine the magnitude of the damage.
The most serious damage found anywhere on the ship was on
the flight deck. Commencing some fifteen feet forward of the
after end of the flight deck and inboard about the same dis-
tance from each side, a deep indentation was found running as
far forward as the original location of the after elevator.
At no point was there an abrupt break or bend; the curvature
was gradual and smooth from all approaches. The wooden deck,
however, in this area was badly splintered and broken with no
indication of the steel deck being ruptured at any point. The
indentation was deepest just abaft the after elevator loca-
tion where it reached a depth of about 12 feet. Although the
diver did not go forward of the elevator the deck appeared to
be in good condition from that point forward. The forward
end of the flight deck was in good condition except the ele-
vator was seriously damaged. This was bent'in below the deck
with the exception of the after port corner, which was bent
upward about six feet.

The superstructure, with exception of the stack, seemed
in good condition as did the gun platforms below the flight
deck. The flight deck forward appeared to be intact and un-
obstructed except for three sections of the stack, which had
been blown over onto the flight deck in the area aft of the
island structure.

(2) ARRESTING GEAR AND BARRIERS

From the damage to the flight deck, observed from photo-
graphs and by the divers, it is assumed that in the area of
greatest indentation some of the arresting gear engines sus-
pended from the overhead were damaged or thrown out of align-
ment. As there has been no further report on conditions in-
side of the ship as a result of diving operations it is im-
possible to state the exact condition of the arresting gear
and barrier equipment housed below the flight deck.

(3) CATAPULTS - Starboard tH2, Mod 1)

The flight deck in the area of the catapults was undam-
aged by the blast. There have been no reports on diving op-
erations in regards to the condition of the catapult machin-
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ery, housed be(ow the flight deck, in the forward area of the
ship.

(4) CATAIULT - Port ((JV2 ,,, Mod I)

There was no visible evidence of any damage to this
catapult.

!15) AIRPLANE CRANE

As observed from the aerial photographs the crane did
not appear to be damaged by the blast.

(6) ELEVATOR ('F~orrard))

This elevator, secured in the "locked up': position for
Test ABLE, had the platform slightly dished downward in the
center of the elevator platform, withbroken welds, in a number
of places below the platform, on the structural members. This
distortion resulted in the displacement and nisalignment of
the fore and aft equalizing pinions, for a distance of approx-
imately 1/4 inch during Test ABLE. The same method of secur-
ing the elevator was utilized for Test BAKER. The elevator
platform as observed from the aerial photographs and from
diving operations showed that the platform was dished in con-
siderably in the center and slightly Lo port, to a depth of
approximately four to six feet probably from the effect of
falling water and blast pressure during Test BAKER. Tlie port
side of the elevator had been depressed do-wnward about three
feet and the whole platform tilted to starboard, so that the
starboard side of the platform extended above the flight deck
level about one foot. This elevator would rnot be able to op-
erate until the platform had been replaced. It is important
to note, however, that it had already been dished slightly
and members sprung and wea'ened from the blast effects of
Test ABLE.

(7) ELEVATOP (AfterO

The deck in the vicinity of the after elevator, that had
previously been removed and decked over prior to Operation
Crossroads, showed no signs of dishing or buckling, exceptions
described above.

(b) Independence (CVL-22)

(1) GENERAL

INI)•I•ENDENCE had sustained very severe structural damage
abaft the forward elevator and above the hangar deck as a re-
sult of the Test ABLE bomb blast. Aft of the forward elevator,
the overall damage to ship's structure included severe upward
distortion and pronounced centerline fracture of the flight
deck and of the port side btnts supporting same together
with extremely severe distortion of all structure from the
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water line to the flight deck. No additional distorticn was
apparent from careful inspection of the flight deck as a re-
sult of the ship being exposed to the underwater blast in
Test BAKER. because of the high underwater shock expected on
vessels close to the center of the target array and because
of some machinery derangement noted on vessels in this cate-
gory very careful examination of the ba e, or foundations, of
heavy equipment of ships' installations was conducted to
detect evidence of shock. None was found on the INDIPEPNDECE.
Diving Operations conducted around the outside of the hull
revealed that there was some change in the condition of the
skin of the ship, but no significant damage. Plans have been
made to tow the INDFPENDfnCE back to some continental port in
thte near future so that more intensive studies may be con-
ducted on her structures.

(2) ARRESTING GEAR AND BARRIERS

The arresting gear engines of the five units that were
detached from the overhead as a result of Test ABLE were re-
moved from the ship prior to 'rest BAKER. All of the material
connected to the engines, which included purchase cables, deck
pendants, and some high pressure piping, was also removed.
Of the material that remained on board the ship, namely, the
accumulators, central control valves, the deck sheaves, and
the barrier actuating cylinders, there was no increase in
damage asa result of the exposure to Test BAKER.

(3) CATAPULT - Starboard (H2, Mod 1))

There was no visible damage to the trackway, shuttle,
towing or retrieving cable. The damage the catapult engine
had received in Test ABLE was not increased. This catapult
is still in good condition after being exposed to two atomic
bomb blasts. It could be placed in commission in approxi-
mately four days. Radioactivity on the ship prevents initiation
of repair work at this time but it is anticipated that this
catapult will be repaired and no-load shots fired at a later
date.

(4) CATAPULT - Port (H2, Miod 1))

The track and shuttle system, towing and retrieving
cables were substantially undameged. There was.no increase
in the damage to the compartment. The catapult engine did
not receive any additional damage as a result of being exposed
to the sub-surface blast.

(5) AIRPLANE HANDLING CRANE

The airplane crane had bKen replaced in its original
position plior to Test [4AKER and was used to hoist two air-
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planes aboard for the Test BAKER blast. There was no evidence
of the crane having received any add: tional damage attribut-
ahle to the sub-surface blast.

(6) ELEVATORS - (On.e- forward and on* aft)

The .levator platforms of both Alevators had been blown
out of the ship during Test ABLE and had aot been replaced
for Test BAKER. The remaining equipm ýnt of the elevator sys-
tems remained substantially intact aft .r the sub-surface blast.

W() Arkansas (BB-33)

The AII(ANSAS sank immediately after the sub-surface atomic
bomb exploded.

(d) New York (BB-34)

(1) GENERAL

The NEW YOMK received a conside' able amount of shock dam-
age in her machinery spaces and to soi e of her structure top-
side. The bolts securing the catap,.lt to the No. 3 turret
were elongated and loosened and the bracing supporting the
stern of the catapult was fractured at the attachment to the
facing of the turret.

(2) CATAPULT - (Turret No. 3 (P-4)

The shock that was received by the ship was transmitted
to the catapult secured on the top of the No. 3 turret. The
bolts used in securing the main track to the turret were
elongated sufficiently to cause the track to become loose.
This loosening of the track was also increased by having the
bracing for the stern of the catapult fractured at its point
of attachment to the facing of the turret, thus making the
catapult unsafe for operations until such time as the track
is resecured.

(3) AIRPLANE CRANE (Starboard)

Undamaged. There was no electrical power available
aboard the ship at the time of the inspection. The cranes
will be tested at a later date.

(4) AIRPLANE CRANE (Port)

Undamaged. There was no electrical power available
aboard the ship at the time of the inspection with which to
test the crane. The crane will be tested at a later date.
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(e) Nevada (BB-36)

(1) GENERAL

The general condition of the weather deck after Test
ABLE rendered the airplane handling equipment inoperative.
The distortion of the deck upon which the catapult was mounted
made it impossible to train the catapult. The airplane crane
had been folded over the stern of the catapult by the force
of the air blast in Test ABLE, The condition of the airplane
handling equipment after Test BAKXEB was unchanged.

(2) CATAPULT - Centerline (P-6)

The training gear track for the catapult had been dis-
torted at the forward end causing the two forward carriage
cars to be separated from the track by about eight inches
during Test ABLE. This distortion was not increased during
Test BMXER. The crane at the stern of the ship was still
folded over the stern of the catapult.

(3) AIRPLANE CRANE

The condition of the airplane crane was not changed dur-
ing Test BAKER. There was no evidence of the base of the
crane having been broken or displaced by the blast or from
underwater shock.

(f) Pennsylvania (BB-38)

(1) GENERAL

The airplane handling equipment did not suffer any in-
crease in damage during Test BAKER from shock or blast effects.

(2) CATAPULT - Centerline '(P-6)

The catapult foundations and the deck showed no evidence
of any displacement or distortion as a result of the blast.
The catapult structure was undamaged from shock or blast ef-
fects in Test BAKER.

(3) AIRPLANE CBANE

There was no visible evidence of any damage to the foun-
dationor structure of the airplane crane. The electrical pow-
er to the motors, as reported in the interim report for 'lest
ABLE, was not available due tG prior battle damage.
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(g) Pensacola (CA-24)

(1) GNERAL

The stack on the ship had been blown against the back-
stays of the airplane crane during Test ABLE. The deck of
the boat deck had been distorted at the same time. This con-
dition had not been increased as a result of being exposed to
Test BAKER.

(2) CATAPULT PEDESTAL

The base of the pedestal showed no signs of any distor-
tion or displacement, and remained intact and substantially
undamaged.

(3) AIRPLANE CRANE

There was no evidence at the base of the crane of any
distortion or misalignment due to. the sub-,surface atomic bomb
blast. The electrical conduits to the hoisting and training
motors were intact. There was no electrical power aboard
ship at the time of the inspection. The operational tests of
the crane will be completed at a later date.

(h) Salt Lake City (CA-25)

(1) CATAPULT PEDESTALS

The bases of the catapult pedestals located on the port.
and starboard sides of the ship showed no signs of any addi-
tional distortiou or displacement, and remained intact and
substantially undamaged by the sub-surface bomb blast.

(2) AIRPLANE CRANE

Therc was no evidence of any distortion or displacement
at the base of the crane. The motors and electrical conduits
were all intact. Tests under operational conditions could
not be accomplished at the time of the inspections at Bikini
Atoll but will be completed at a later date.

3. RADIOLOGICAL EFFECTS

Tlhl- precedjng, paragraphs have described in some detail the damage to
aircraft , a1rc-ralt components and aviation material resultiyig from Test
BAKI'E. 'labulatioii of this damage is of importance for further analysis in
connect iol wit.h imprfovenents in the future design of Naval aircraft to with-
stand the e I tects of the atomi c bomet underwater ll ast. This bomb expended
ii high percentwae of its; rel eased energy in throwing a huge column of water,
over 2000 feet In di tie t t-r, e everal thousand feet int the air, followi',
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which tons of water, saturated with highly radioactive fission products,
drenched most of the target vessels in the BAKER array and the aircraft on
weather decks leaving them contaminated with residual radioactivity. The
water in Bikini Lagoon was so contaminated as to prevent access to most
target vessels for many days. After the water became safe the condition of
target vessels was such that personnel could board vessels for only a few
minutes in some cases before exceeding the daily tolerance of radioactivity,
while further from the center, a few hours aboard was permissible and some
outer vessels, not drenched with water during the explosion were cleared
for occupancy by crews and for normal inspections of the embarked aircraft
after a few days.

This point is brought out to show that in the case of Test BAKER the
radiological effects far overshadowed the structural and other damage to
aircraft and aviation equipment. In general, aircraft showed about the
same radiological effects as the surrounding ship's structure but in iso-
lated cases the aircraft were more radioactive and aircraft in general were
not so readily susceptible to the decontamination processes employed on
target vessels without serious corrosive effects on vital aircraft compo-
nents. For many days after the underwater explosion, aircraft which were
structurally undamaged, intact, and otherwise fully operable were not ac-
cessible or usable due to radiological hazards both on the target vessels
and the aircraft themselves. Lamaged aircraft were inaccessible for re-
pairs for an indefinite period in the extreme cases. There is no evidence
that this high and persistent radioactivity has caused any temporary or
permanent damage whatsoever to the aircraft, components or equipment. This
assumption must necessarily await long term radiological studies of the ex-
posed ships and aircraft as well as laboratory analysis of selected compo-
nents and equipment returned to Army and Navy laboratories for confirmation.
Parts returned from Test ABLE showed no effects from radioactivity.

The necessary samples have been removed from target aircraft and
some have been shipped to continental facilities. Others, not radiolog-
ically safe for shipment, have been placed aboard a small vessel (LST 661)
which was towed to Kwajalein to be safeguarded until the material is suit-
able for shipment.

In addition, because of the many possible lessons to be learned from
a long range study of complete aircraft, a number of airplanes, subjected
to high radioactivity during Test BAKER, are being retained on target ves-
sels at Kwajalein. These will be available for an indefinite period to the
Radiological Safety Advisor and his staff for plotting decay curves and for
any further radiological studies desired of the various materials, compo-
nents and items of equipment in the airplanes. Plans are being made for the
return of one complete airplane to the Naval Air 'iaterial Center at Phila-
delphia for decontamination studies, structural tests and analysis. 'Air-
craft are being held for similar tests by the Army Air Forces ifthey so de-
sire. Those aircraft not held for these studies have been jettisoned or
sunk.
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V - COMPARISON OF DAMAGE RESULTS FROM TESTS ABLE AND

BAKER

1. GENERAL

In order to compare the damage results of the air and underwater
atomic bomb bursts it is first necessary to consider some of the physical
phenomena associated with the two types of bursts.

The most significant manifectations of the air burst showed them-
selves in the blast effects resulting in damage to every airplane topside
in the Test ,ABLE array and in considerable damage to ships' installations
for handling aircraft from distortion and failure of the ship's supporting
structure. There was little evidence of shock damage. The atomic bomb air
blast produced an explosion similar to that which would be expected from
the detonation of 20,000 tons of TNT. Such similarity applies to the total
energy released in terms of heat, light and other types of kinetic energy,
but does not necessarily apply to pressures, shock waves and general de-
structive effects inasmuch as explosion rates and mass of explosive are
greatly dissimilar. The residual radiological effects of the air blast were
much less ev:ident than the effects of the underwater explosion. Except for
the initial radiation which accompanied the explosion, fission products and
other radioactive materials were carried aloft by the air currents and were
dissipated over a large area. Those target vessels which were directly
under the path of the atomic cloud, where radioactive particles could drop
on the target, were the only vessels which showed appreciable radiation.
Radioactivity persisted on target vessels and aircraft only a few hours to
a few days, after which it was dissipated to the extent that target crews
returned to the vessel, some on the same day as the burst, all within a few
days thereafter.

Peak pressures encountered in the air blast were in the range of
2000 psi near the center of the burst and fell off rapidly in the first few
hundred yards to below 100 psi. At the outer edge of the target array,
peak pressures were I to 3 psi. The peak pressures had a duration of from
1/2 second near the center of the burst to 1 second at the outer edge of
the array. Peak pressures fell off rapidly and dropped off to below atmos-
pheric pressure in a little more than a second.

Wind velocities up to 100 miles per hour were encountered near the
center of the blast but dropped off to about 10 miles per hour near the
outer edge of the target array.

In Test B3AKE thetsignificant absence of severe air blast damage in-
dicates that the bomb expended a good proportion of its' released energy in
hurling a large quantity of water into the air, which subsequently fell
upon many targets, and generating an intense underwater shock.wave. The
underwater atomic bomb explosion produced effects which might be similar to
the simultaneous explosion of 15,000 tons of INT below the water and 5,000
tons of TNT at the surface of the water. A column of water roughly 2,000
feet in diameter was thrown over 5,000 feet high. The explosion was accom-
panied by the development of a cloud containing radioactive particles, which
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enveloped the entire target array. Hadioact ive effects from the underwater
explosion vere extremely marked. The high residual radioactivity of targets
may be attributed to the fact thaý. fission products were held in the column
of water thrown up by the explosion, which subsequently fell back on many
of the target vessels, and to the absorption of radioactive material in the
water in the lagoon.

Where the air blast tended to collapse aircraft structures the fall-
ing water simply applied heavy loads to components in a more or less uni-
form direction, resulting in distortion of the 31ircraft structure rather
than collapse. This obscured blast effects in the areas where heavy fall
of water occurred, and was in general not sufficient to cause distortion of
ship's structure and damage to ships' installations for handling aircraft
on those vessels remaining afloat. It is quite probable, however, that
falling water and sweeping water in the high wave developed by the bomb may
have contributed more than air blast effect in sweeping all aircraft off
the flight deck of the SAHATOGA as well as dishing the forward elevator and
the flight deck aft before that vessel sank. Shock damage, not readily
discernible in Test ABLE, was very pronounced in Test BAKER and resulted in
damage, transmitted through the shipis structure and the aircraft landing
gear, to heavy structural components of aircraft. Shock damage was detected
in ships' installations for handling aircraft and was evident in machin-
ery spaces of some target vessels as described in the Bureau of Ships final
reports. The radiological effects of the sub-surface explosion were more
severe than in the case of the air burst or at least were considerably more
persistent, the net result being that radioactive contamination of target
vessels and aircraft was perhaps the most significant damage sustained in

either test.

Air peak pressures in Test BAKER were considerably less than those
encountered in Test AJl-AE, amounting to 15 psi at a few hundred yards from
the center of the burst and dropping to 1 psi near the oute'r edge of the
array. Such peak pressures had a duration in the range similar to pres-
sures encountered in Test ABLE; namely 1/2 second. ý\ater peak pressures
encountered in Test BAKER approached 7000 psi at mid-depth and 5000 psi at
the surface less thai. 1000 yards from the pcint of detonation. Surface and
mid-depth pressures fell off to less than 400 pounds at the outer edge of
the array and were approximately equal. Water peak pressures were of a dur-
ation of less than a millisecond and dropped off to near zero in a few
mil li seconds.

Wind velocities in Test BAKER were less than those encountered in
Test ABLE, however exact. ratios are not available at this time. Temperature
data &re not available at this time.

2. AIRCRAFT

In general, damage to aircraft on weather decks in the inner zone of
700 yards from the point of detonation, as defined for Test BAKER, was per-
haps more severe in Test BAKER than to aircraft exposed at similar distances
in Test AFLE, although an accurate comparison is difficalt. since most air-
craft within that zone in both tests were missing and others were gener-
ally demolished, Beyond the range of heavy dnderwater shock damage ann
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large volumeýs of faL ling water, blast effects were lighter and airplanes
starting at. s5 me point, In the intermed-iate zone and in the outer zone, saf-

fered significantly less damage in Test BAJ{EfB. Irk these zones there was
correspondingly less damage to airborne equipment, power plants, armaments
and aircraft electronics.

No aircraft ir well protected hangar decks or cargo holds were dam-
aged during Test ALli., while aircraft. in the carlo holds of APA target ves-
sels in the inner zone sustained damage to landing gear from a combination
of underwater shock and side loads from heavy rolling and pitching of ships,
probably due to the high waves developed during Test BAKIR.

-nany aircraft, undamaged or lig!'tly damage,! duridg Test ABLL would
have been usable almost I.mmediately or within a fe% hours after the air
burst. Vhiie a higher percentage of aircraft topside in Test BAKER would
have been usable within a short time, insofar as structural dawnage is con-
cerned, radiological effects prevented access to or possible operation of
these airplanes for several days. In addition, air'craft receiving moderate
or major damage in Test BAKER, and requiring overhaul before again being em-
ployed, would generally not be radiologically safe to overhaul for an in-
definite period, so that in time of emergency they would be destroyed and
even in peace time operations normal deterioration, while awL-iting decay of
the radioactive elements, would make these airplanes of no further use un-
less rapid decontamination methods were employed.

The overall effects of Test I3AREH on aircraft musc therefore be con-
sidered as more severe than those of Test APLE.

3. SHIPS' INSTALLATIONS FOR HANDLING AIRCRAFT

Most ships within 500 yards of the point, of d.'tonation in both the
ABLE and BAKER tests were sunk! and comparison c results on ships' instal-
lations for handling aircraft is not practicable within this area. beyond
this point, which is also beyond the point of the heaviest fall of water
from the column resulting from Test BAKEP, the comparison is readily made
since devastation to the upper decks and structures supporting ships' in-
stallations was more severe from the blast effects of Test ABLE, resulting

ii inmuch greater damage to catapults, airplane cranes, arresting gear, barriers
aand elevators. Seme shock damage to heavy ships' installations was evident
after Test BAKER. This damage was more pronounced in the lower machinery
spaces than in ships' installations for handl.ng aircraft which are gen-
erally located above or supported on weather decks. Functional tests to be
conducted at a later date upon return of some target vessels to continental
ports may bring out damage as yet undetected.

Here again the radiological elfects, orbýsent after Test BAKEB, must
be considered since they prevented, access to or use of the otherwise undam-.
aged ships' installaticns for liidefinit- period.:.
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VI - CONCLUSIONS, TEST BAKER

1. GENERAL

Selection, disposition, and exposure of target aircraft and aviation
material was accomplished in accordance with the approved plans. The bomb
was fixed at. the target center and exploded on schedule. The expected loss
of a smal~l number of ships and embarked target aircraft near the point of
det~onation was compensated for by the planned scope of the exposure program
and resulted in no serious curtailment of the technical data obtained. An
adequate number of different types of aircraft received damage in varying
degrees ranging from total destruction to none; and the objective of the
test, namely the determination of the effect of a sub-surface atomic bomb
detonation upon aircraft as a function of distance from the center of the
burst, was successfully achieved.

Complete and accurate information on the blast conditions and instru-
mentation results designed to give data relative to the physiological ef-
fects and the physical phenomena of the burst are not available at this
time, except for that information Included in paragraph V above. These
data when compiled will be in the TOP SECRET category and will be included
in the Technical Director, fiadiological Safety and the Bureau of Medicine
and Surgery Sections of the finial reports. The conclusions and comments to
follow are based largely upon the physical effects observed on the spot and
substantiated as necessary by functional tests and analyses of selected items
returned 'lo continental laboratory facilities. For example, it was de-
termined in this manner that blast pressure and shock had no unusual effect
on the diaphragms or delicate internal mechanisms of accessories such as
carburetors and controls; magnetic instruments, magnetos, generators and
electronic equipment functioned normally and showed no permanent effects
from the high radioactivity to which they were subjected; metals and mate-
rials such as fabric, rubber, etc. , subjected to high radioactivity and
themselves contaminated with high residual radioactivity, showed no tempo-
rary or permanent change in physical properties and no effects other than
physiologlical, resulting from handling the equipment; gums tested by firing
showed only normal wear and deterioration from long exposure without main-
tertance and no apparent radiological effects; and operating drone aircraft
functioned normally while fiying through the highly radioactive clouds after
each burst. Further laboratory tests and studies are planned on a comn-
i~lete airplane to be returned to the Naval Air Material Center at Philadel-
phia In the near future.

2. AIRCRAFT, COMPONENTS AND EQUIPMENT

(a) Sources of Damage

Secondary or induced damage occurred from falling or
flying debris, collision with ship's structure and immersion
in wattr In flooded compartments. More significant, -insofar
as structural damage is concerned, were the primary sources
of damage, namely blast effect; water blown against, falling
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upon, or swecping over aircraft; and underwater shock imparted
to •ircraft through the ship's structure. Overshadowing
these primary and secondary effects, and perhaps the most sig-
nificant of all, were the radiological effects persisting in
the target array, in the water of the lagoon, on the target

vessels and on the aircraft, making the area and ships unten-
able and rendering the aircraft useless for periods ranging
from several days to an indefinite length of time. There is
no evidence to indicate that this radioactivity causes any
temporary or permanent structural damage or deterioration of
aircraft, components, equipment or materials except for nor-
mal deterioration resulting from an enforced lack of atten-
dance and maintenance by personnel. This has been substan-
tiated to sane extent by laboratory analysis and functional
tests of items returned to continental facilities. In other re-

spects the damage to aircraft and equipment was comparable to
that which would have been produced by a conventional explos-
ive, of equivalent blast effect and detonated in the same
manner.

(b) Relation of Damage to Distance

The damage sustained by aircraft as a direct result of
the sub-surface bomb blast was a reasonably consistent func-
tioh of distance from the point of detonation. An analysis of
the relation of damage sustained to the distance from the
bomb burst leads to the conclusion that aircraft of current

types, if exposed topside to the direct effects of the blast
within 700 yards of the center, will be sunk with target ves-
seli,,washed or blown overbbard,,or completely demolished..
Within an intermediate zone of 70Q to 1500 yards radius, air-
craft exposed topside will receive major to moderate damage
sufficiently severe as to require major overhaul, at the least;
and jettisoning in the case of the majority of the aircraft
thus exposed. Outside of the 1500 yard circle the damage

diminishes rapidly from light to none, with effects limited
to light structural members such as cockpit canopies and con-
trol surfaces. Radiological effects are discussed separately.

(c) Effect of Shielding

The conclusions stated above relate to aircraft topside
exposed to the direct effects of the blast. In contrast
thereto, those aircraft parked on well protected hangar decks
or cargo holds receive considerable shiclding from blast.
Damage in this case was confined to within 800 yards of the
target center and was limited to underwater shock transmitted

to aircraft through the ship's structure and side loads im-
posed upon aircraft landing gear from heavy rolling and pitch-
ing of target vessels plus miscellaneous secondary effects
such as collision with ship's structure and loose debris, or
flooded compartments. Important considerations here are that
protection must be complete, equivalent to that provided by
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unbroken shell plating on the side of the ship; and that ship's
fittings and the structure of the compartment remain intact
and in place, since falling or flying debris constitute a
serious menace to the safety of aircraft stowed below decks.

(d) Effect of Partial Shielding and Orientation

Midway between the heavy damage which will be sustained
by aircraft exposed topside to the direct effects of the blast
and the excellent protection to aircraft stowed in unbroached
hangars or holds, there will be significant protection afforded
to those aircraft secured topside which arepartially shielded
(by the ship's structure) from direct blast effects or from
falling or sweeping water. Aircraft and ships so oriented
that the ship's superstructure is interposed between the
aircraft and the point of detonation will suffer less dam-
age. This protection is inconsiderable at short ranges, and
significant at intermediate ranges and beyond. An important
corollary is that resistance of ship's components topside to
dislodgement should be sufficient to insure that they at least
remain intact under blast conditions and at those ranges where
aircraft can survive, in order that debris from this source
will not destroy aircraft otherwise undamaged.

Orientation of aircraft with respect to the blast is an
important factor in the intermediate and outer zones, in de-
termination of damage to be expected with the least damage
resulting where aircraft are headed into the blast.

(e) Relative Vulnerability of Aircraft Components

Because of the wide variety of primary effects of the
sub-surface explosion such as radiological effects, blast pres-
sure, shock transmitted through ship's structure and falling
or sweeping water, it is difficult to list the critical weak-
nesses in order of relative vulnerability, since the relative
order would be different for each of these effects. Disregard-
ing radioactivity, however, and considering the overall effects,
a study of the nature, severity and frequency of damage sus-
tained indicates the following orderof vulnerability, weakest
elements listed first:

Cockpit canopies, particularly flat plexiglass plates.
Control surfaces.
Fuselage monocoque sections.
Folded wings (with peculiar shock damage to F6F wings).
Stressed skin (subject to dishing).
Heavy structural components (subject to shock and fall-

ing or sweeping water).

Landing gear struts (from shock and side loads only).
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(f) Equipment

Airborne equipment, shielded from the blast effects by
aircraft structures, may be expected to suffer insignificant
damage as compared to structural components and will generally
follow failure of the supporting structure itself'. No hazard
may be expected from explosions of oxygen, C02 bottles or
charged accumulators, nor from inflammable materials such as
hydraulic fluid and gasoline as a result of the bomb blast.
Damage to instruments and other shock mounted equipment will
be negligible except where aircraft are demolished. Landing
gear, particularlyifoleo struts are deflated, is susceptible
to damage from shock and side loads. No special design crite-
ria need be established to improve resistance of airborne equip-
ment to the underwater atomic bomb blast with the possible ex-
ception of improvements in cockpit plexiglass canopies to with-
stand blasts of any nature.

(g) Power Plants

Damage to aircraft power plants and components is negli-
gible as compared to structural damage and it may be expected
that aircraft will not"be put out of commission solely because
of damage to power plants. Outside of the inner .zone of 700
yards from the center power plant may be expected to receive
no damage. Within the inner zone they will sustain extensive
damage only under conditions sufficiently severe to demolish
the aircraft. Failureof the supporting structure rather than
failure of the individual units will be the factor limit.ing
successful operation of power plant installations such as
fuel, lubricating, induction and similar systems. Delicate
internal mechanisms such as diaphragms, aneroids and bellow.,
in accessories such as carburetors and controls may be ex.
pected to withstand blast pressures and derangement from shock
which causes even major damage to aircraft heavy structural
components.

Fuels, lubricating oils and greases will not be ignited
as a result of the underwater bomb blast, unless from second-
ary causes following rupture of containers, tanks or lines in
connection with major damage to aircraft.

(h) Armament

The inherent ruggedness of this equipment Js such as to
warrant the conclusion that serious failure or damage will be
sustained only in those cases where the blast effects are suf-
Sficient to cause major damage to the aircraft. Ignition of
current types of aircraft ammunition, bombs, rockets, and ord-
nance equipment appears to be unlikely even under conditions
which cause complete demolition of the aircraft. Armament.
electrical circuits may be expected to remain intact and oper-
,1>.- except from ruptured circuits caused by failure of air-
craft supporting structures.
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/=._M 'i)Electronic Equipment

Items of electronic equipment, generally shock mounted
and protected by aircraft structure, may be exptcted to with-
stand all effects of the sub-surface blast except under con-
ditions of such severity as to cause complete destruction of
the aircraft. Radomes in folded wings of F6F aircraft are
susceptible to damage from shock and secondary causes. All
units of radar and communication equipment, intact, and operable
except where aircraft are completely demolished, wili be ren-
dered useless for'indefinite periods by the radioactivity per-
sisting in the aircraft as well as in the units of equipment.

(j) Comparison of Seaplanes and Carrier Types

An analysis of damage to oatrol seaplanes as compared to
carrier types indicates that seaplanes may be expected to re-
ceive somewhat heavier damage when exposed at the same distance
under conditions of equal severity. The seaplanes in this case
were beyond the range of severe damage from underwater shock,
heavy fail of water or high waves generated by the sub-surface
explosion and the comparison is based largely on blast effects
alone.

The resistance of the structure of float type seaplanes
was comparable to that of carrier types. However, the un-
stable foundation provided by the floats of observation planes
resting in catapult launching cars or cradles as compared with
the wider tread and far more stable wheel type landing gear of
carrier types, increased the vulnerability of the former type
to capsize on deck and secondary damage therefrom.

(k) Securing of Aircraft

The standard "Heavy Weather" method of securing aircraft,
in accordance with Aircraft Carrier Bulletin No. 13 utilized
during Test BkKER, provided tie down strength aiequate to Se-
cure the airplanes under conditions sufficiently severe as to
cause loss or destruction of minor components and up to the
point of failure of most major cable attachment points in the
airplanes. The method of anchoring patrol s aplanes, with ad-
ditional bridle, preventers and scope of wire rope as previous-
ly described in this report was adequate.

3. SHIPS' INSTALLATIONS FOR HANDLING AIRCRAFT

(a) General

As indicated in the Summary of Damage above and the in-
dividual damage reports in Part "D" of this report, this equip-
ment, with the possible exception of elevators, exhibited a
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degree of inherent ruggedness and resistance to blast damage
and effects of falling or sweeping water fully equal to that
showh by comparable elements of the ship's structure. Damage
to ships' installations from the underwater shock wave gener-
ated by the burst was detected, although it was more signifi-
cant in machinery spaces and at locations very low in the
ship's structure. Pending further analysis after functional
tests are completed, it may be concluded that ships' instal-
lations for handling aircraft, generally supp~rtedby the upper
decks, are not as susceptible to shock damage as those compar-
able elements whose foundations are supported at lower points
in the ship's structure. The conclusion drawn in Test ABLE
also holds for this test, namely that damage to ships' instal-
lations for handling aircraft is a more significant reflection
of damage to adjacent elements of the ship than of direct fail-
tre of the unit itself.

(b) Effect of Shielding

Shielding of ships' installations for handling aircraft
from air blast effects was not so pronounced in the underwater
explosion as for Test ABLE, particularly in view of the loss
of the closest ships to the center, namely SARATOGA and ARKAN-
SAS. However, protection of these installations from shock
damage was quite apparent as evidenced by considerable machin-
ery dislocation and derangement below decks on such vessels as
SALT LAKE CITY and PENSACOLA, while those installations topside
were generally undamaged or lightly damaged, having been cash-
i'oned by the intervening ship's structure from the underwater
shock. Heavy fall of waLel from the column thrown up in Test
BAKER apparently caused little damage from which to draw any
conclusions under this heading except for the dishing and dis-
tortion of the already weakened SARATOGA elevator which was
directly exposed to considerable water fall plus possible
sweeping water in addition to blast effects. The flight deck
of the SARATOGA, with the exception of this elevator and the
flight deck aft, appeared to be essentially undamaged leading
to the conclusion that it was shielded by continuous shell
plating along the side from the type of blast effects which
blew in the side wall curtains on the INDEPENDENCE in Test
ABLE and seriously damaged that flight deck as described in
Part "B" of this report.

(c) Necessity of Uniformity in Resistance to Blast

Damage
Further serious distortion of the SARATOGA's forward ele-

vator and the blowing of three sections of the stack onto the
flight deck without other serious damage to the ship's top-
hamper and partsof the flight deck, indicates lack of uniform
resistance existing elsewhere throughout the ship. On other
vessels, cargo hatches, debris and ship's components became
dislodged and were a source of danger to aircraft stowed below.
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The necessity is still indicated in Test BAKER, as it was
for Test ABLE, for a comprehensive review of the structural
elements of vessels carrying aircraft, with a view to insuring
that all critical components make good, a uniform minimum stand-
ard of resistance to effects of the atomic bomb, measured in
terms of the blast phenomena which the airplanes can success-
fully resist, in order that embarked aircraft may not be dam-
aged or immobilized by falling top-hamper or by inadequate
strength of essential components of the ship. On an aircraft
carrier, for example, perhaps the flight deck should be the
criterion by which to judge strength of other components; with
elevators, catapults, cranes, arresting gear and ship's top-
hamper in general able to withstand any conditions which will
still leave the flight deck intact and usable for aircraft
operations.

4. RADIOLOGICAL EFFECTS

Since the radiological effects persisting in the target area, on tar-
get vessels and on aircraft were more significant in immobilizing the ships
and rendering the aircraft inoperable for longer periods of time than struc-
tural .or other damage the conclusion is inescapable that serious attention
must be directed toward the protection of target vessels and aircraft from
this residual radioactivity and extensive research must be initiated ta es-
tablish suitable and effective decontamination procedures. Perhaps the for-
mer is of the greatest urgency on the basis that the prevention is more im-
portant than the cure.

5. SUMMARY OF CONCLUSIONS

(a) Aircraft

Aircraft exposed topside to an atomic bomb sub-surface
blast, detonated under the same conditions and assuming attain-
ment of the same efficiency as for the Baker burst, wiil be
blown or washed overboard, or completely demolished of within
700 yards of the point of detonation with damage diminishing
from major to moderate from 700 to 1500 yards and decreasing
from light to none beyond 1500 yards. A practicable means for
protecting aircraft is by stowage below decks in well protEact-
ed and intact spaces, free from openings. Aircraft beyond
800 yards in such compartments will be essentially undamaged.
Modi fications to aircraft for t.he purpose of increasing re-
sistance to blast damage appears to entail unacceptable penal-
ties on performance except in minor instances, such as improve-
ments in canopies and control surfaces. Most significant ef-
fects of the bomb were radiological, indicating the necessity
for extensive further studies in connection with protection
from radioactivity and development of decontamnination proced-
ures for aircraft.
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(M) Vessels

In regard to vessels carrying aircraft, the use of closed
hangar construction on aircraft carriers appears to offer op-
portunity for improved protection of aircraft as well as ship's
components in these compartments. Ship's structure exposed to
atomic bomb bursts should achieve uniform standards of resis-
tance to the physical effects of the bomb in order that embarked
aircraft may not be damaged or immobilized by the fall of
debris or failure of essential ship's components under blast
or other effects less than those which aircraft can success-
fully survive. Radiological effects were highly significant
insofar as vessels are concerned and overshadow the structur-
al damage in immebilizing target vessels. Need for develop-
ment of protective and decontamination measures is strongly
indicated.
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I - INDEX TO REPORT ITEMS IN PART "D"
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for Test 3AKER

Test ABLE - Table of Approximate Bearings and 99
Distances

Test BAKEji - Table of Approximate Bearings and 100
Distances

Photographs 101-102

Test ABLE Photographs 103-117
Test BAKER Photographs 118-127

Damage Reports 129

Test ABLE
Aircraft 131-189
Ships' Installations for Handling Aircraft 191-196.

Test BAKER
Aircraft 198-244
Ships' Installations for Handling Aircraft 245-250

Lists of Aeronautical Materials Returned for 251-255
Laboratory Analysis

Organization Manual for Bureau of Aeronautics Group 257-277
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II - PLOTS OF APPROXIMATE LOCATION OF TARGET VESSELS AND
TABLES OF APPROXIMATE BEARINGS AND DISTANCES
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3. Table of Approximate Bearings and Distances of Target Vessels
Containing Aircraft or of interest to Bureau of Aeronautics:

TEST ABLE

1 Distance in True Bearing
Ship Yards from from center

Center of Burst of Burst

USS ARKANSAS (BB-33) 400 0330 T
USS NEW YORK (BB-34) 1900 1040 T
USS NEVADA (BB-36) 600 1050 T
USS PENNSYLVANIA (BB-38) 1800 1480 T

USS PENSACOLA (CA-24) 600 0770 T
USS SALT LAKE CITY (CA-25) 1000 1330 T

USS SARATOGA (CV-3) 2700 1260 T

USS INDEPENDENCE (CVL-22) 700 1300 T

USS GILLIAM (APA-57) 150 3210 T
USS BANNER (APA-60) 1400 1120 T
USS BARROW (APA-61) 1300 2570 T
USS BLADEN (APA-63) 2800 152" T
USS BRACKEN (APA-64) 2200 1380 T
USS BUTTE (APA-68) 2000 2480 T
USS CARLISLE (APA-69) 300 2210 T
USS CARTERET (APA-70) 2000 0780 T
USS CORTLAND (APA-75) 3200 2410 T
USS CRITTENDEN (APA-77) 500 0980 T
USS DAWSON (APA-79) 900 2650 T
USS FALLON (APA-81) 1400 1340 T
USS FILLMORE (APA-83) 2500 1450 T
USS GASCONADE (APA-85) 2800 2420 T
USS NIAGARA (APA-87) 4000 1510 T

PB2Y-5H 7052 3500 2670 T
PB2Y-5H 7085 2600 2690 T

Enclosure (C) to Director Ship Material Serial 001500

SECRET
Page 99 of 277 pages



4. Table of Approximate Bearings and Distances of Target Vessels
Containing Aircraft or of Interest to Bureau of Aeronautics:

TEST BAKER

Distance in True Bearing
Ship Yards from from center

Center of Burst of Burst

USS ARKANSAS (BB-.33) 240 34.50 T
USS NEW YORK (BB-34) 940 1050 T
USS NEVADA (BB-36) 1060 0000 T
USS PENNSYLVANIA (BB-38) 1210 1700 T

USS PENSACOLA (CA-24) 710 2650 T

USS SALT LAKE CITY (CA-25) 1210 0550 T

USS SARATOGA (CV-3) 380 1850 T

USS INDEPENDENCE (CVL-22) 1400 2450 T

USS BANNER (APA-60) 2460 2600 T
USS BARROW (APA-61) 2050 2650 T
USS BLADEN (APA-63) 2560 1650 T
USS BRACKEN (APA-64) 1520 1550 T
USS BRISCOE (APA-65) 930 1350 T
USS BRULE (APA-66) 900 2950 T
lUSS BUTTE (APA-68) 2740 2550 T
LUSS CARTERET (APA-70) 2800 2550 T
USS CORTLAND (APA-75) 3600 2500 T
USS CRITTENDEN (APA-77) 1680 2710 T
IUSS DAWSON (APA-79) 1210 2830 T
USS FALLON (APA-81) 520 3050 T

USS FILLMORE (APA-83) 2100 1680 T
USS GASCONADE (APA-85) 660 1500 T

USS GENEVA (APA-86) 2870 1700 T

USS NIAGARA (APA-87) 3150 1750 T

PB2Y-SH 7052 2700 2710 T

PB2Y-5H 7085 3100 2710 T

Enclosure (C) t~o Director Ship Material Serial 001500
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IlM PHOTOGRAPHS

1. TEST ABLE

SUBJECT PHOTOGRAPH NO. PAGE

S1. USS INDEPENDENCE - Target airplanes 73-300-3 103
exposed on flight deck.

2. USS BARROW - Model FIVl-2 Airplane 16-1 104
in No. 2 Cargo Hold.

3. USS PENNSYLVANIA - Model (S2U-3 22-11 105
airplanes on Ship

4. USS ARKANSAS- General View of Ship 1775-11 106
After Test ABLE - Airplane Missing

5. USS INDEPENDENCE - Aircraft on 73-908-8 107
Hangar Deck - Wreckage

6. USS NEVADA - OS2U-3 Airplanes - Typical 1935-2 108
of Damage Sustained in Inner Zone

7. USS DAWSON - Model F6F-5 Airplane 73=2064-11 109
Illustrates Typical Severe Structural
Damage in Inner Zone From Blast

b. USS CAIRTERET - Model FG-1D Airplane 1813-3 110
was Approximately 1600 Yards from
Blast Center in Intermediate Zone of
Damage

9. USS NEW YORK- Model XSC-1 Airplane - in 1810-11 111
the Intermediate Zone Shows Extrtne
Buckling of Fuselage

10. USS FALLON - Model FG-1D Airplane 73-2033-2 112
Sustained Damage Typical Throughout thc
Intermediate Zone

11. USS PENNSYLVANIA - Model 062U-3 Air- 73-584-12 113
plane Float Type Aircraft Exhibit less
resistance to Overturn as Compared to
Wheel type Aircraft

12. PB2Y-5H Airplane After Test ABLE 82-1b25-40 114
Moored at Approximately 2500 Yards

13. USS BLADEN - model FG-J.D Airplane 60-154-11 115
Scorching of Fabric and Damage to
Plexiglass is Typical of Minor Damage
in Outer Zone

14. USS BARROW - Model FM-2 Airplane )n 73.-2066-11 116
Cargo Hold Crushed by Falling Hatch
Covers

Enclosure (C) to Di'rector Ship Materi.91 Serial U0l500
SECREI'

Page 101 of 277 pages



SUBJECT PHOTOGBAPU NO. PAGE
15. USS NEVADA - Airplane Crane - Lower 73-584-11 117

Leg Bent Over Stern at Catapult.

2. TEST BAKER

1. USS DAWSON - Model F6F-3 Airplane damaf, d 73-2065-4 118
During Test ABLE Being Jettisoned Under
Supervision of BuAer Group

2. USS FALLON - Model FG-1D Airplane Remains - 66-142-1 119
Approximately 500 yards From Blast Center

3. USS GASCONADE- Model FG-1D Airplane at 2174-11 120Approximately 100 Yards from Burst.
Illustrates Extreme Damage

4. USS GASCONADE - Model FG-1D Airplane 1699-8 121
Landing Gear Failure

5. I.JSS BRULE - Model F6F-5 Airplane at Approx- 79-2975-7 122imately 900 Yards From Blast. Extreme Buck-
ling at Fuselage

6. USS BRISCOE - Model F6F-5 Airplane at 63-1701-11 123
Approximately 1000 Yards. Typical Damage to
Fuselage caused by Water Shock

7. USS NEW YORK - Model XSC-1 Airplane at 63--4051-10 124
Approximately 100 Yards From Burst. Extreme
Structural Damage as a Direct Result of Air
Blast and Falling Water

8. USS PENNSYLVANIA - Model F6F-5N Airplane 8u072092-6 125at Approximately 1200 Yards From Burst.
SAirplane Essentially Undamaged by Test

BAKER, however extreme Radiological
Contamination

9. USS BARROW - Model F6F-5N Airplane at 66-.37-10 126Approximately 1700 Yards, Illustrating
Indications of Moderate Distortion and
Twisting at port Wing Outer Panel Main
Spar From Underwater Shock

10. PB2Y-51t BuNo 70b5 moored at Approx- 227-283-97 127
imately 3000 Yards From Burst.
Additional Damage Sustained in Test BAKER
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Target airplaries exposed on fl Itght deck of USS INDEPENDENCE prijor toTest ABLE. Engine and cockpit cover;3 were removed and the two airplanes onfantail were filled to capacity wit0 gasoline and oil just prior to blast.
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Model FM-2 airplane in cargo hold of IISS AM(YVAPA-61 prior to Test
A BLE. Trypical secoring methods used for aircra ft on haaý,-ar deck and in
holds.
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Model OS2U Airplanes aboard PF INNýYI'V'VN ' bý st' \A3IJ withl
heavy weather securing gear in place. Simnilar t Wi I I)10Wit.Hi~e

on all float type aircraft. in exposure pai
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General view of USS AXRKANSAS after Test A3LE. OS2U-3 secured to
cradle wclded atop thce tUrret, visible to the left of center in photograph,
was blown over the side with no trace of the airplane remai ning.
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Aircraft on hangar deck of IJSS INDEPEND}ENCE. rhin side wall curtains
surrounding hangar deck provided iis~ifficient protec Ition to n'ircraft and
much damnage- to aIrcraft was caused by failing and flying debris.
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0S21J-3 airplanes on USS NEVA/DA after khst YiiF. Ommagle to airplane
is typical of that sustained in the inner zoie.
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Modi 6F-5ý Airplane on main d~eck of 1155 DAWSON APA-79. This air-
plafne in inner zone iillust~rates ty-pic~al severe structural damage from bias t
effect.
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Mlodel1 FG-lD airplane on ma in deck of IJfS'Z (CN-O'ElT APA- 70, a fter Test
A BLE. The CARTE!IET was ~Pproximately 1600 yarTds from Hie bla~st center in
the intermediate zone of damage. Right wing was blown from) folded position
by the blast.
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Model XSC-l Airplane in place On catapu~lt on INSS NEW YORIK after Tfst.
ABLE. This airplane in the interied 1i jte zone show,; ext rfenw. ihic k II n,- of fi-
selage and loss of control ;;arfacps.
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Model FG-lfl on main deck of' UJSS FALLON APA-81 after exposdre to Able
blast, The FALLON was approximately J300 yards from -irtual blast center.
This airplane sustained damagt- typical tllrou'ot-171t tHeP intermediate zone of'
1300 to 2200 yards from the blast cent.er.
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Model OS2U-3 airplane on board UJSS PFNNSYLVANIA a [ter 'Tst'L!E.
Float type aircraft exhibited less resistance to ov',rturn 'i., comoared to
wheel type aircraft, and conserndent ly may be more a ffected by secondary
damage due to falling to deck. Note blast Aarriage to control sur faces and
cockpit panels.
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Miodel PB2Y-51i airplane after Pest k3!E moored a t 2500 '> rd from
the blast. View shows buckling of the fspI'fne caafd I I', 1i I' iS L
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Model FG-I1i) airolane on majin deck of USS '11AI)!N a fter Fe-st ABLE.
Scorching of fabric and darn'age to ulex~~igss Is tyl)Ica1! of the minor damiage
suistained by airplanes in the oater zmoe.
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Model F11-2 airplane in cargo hold of IISS 3ARflOW uter rost.XW.
This ai rplayne, located at approximately 1200 yards from t he c lter of' the
burst was undamaged as a di rect Yesulit. of t0 1w blastý but wais cr~ished byv
fall in-~ hatch covers.

E ncls ure (C) to Diroector ShipI M\a tori al Serial 1 00 50(
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Airplane cranie, LJSS NIIVAD)A after' 01J; I. I l'r et, of hf.
b~entl over the stern of ttie c itapkiI t st~ariwir] 'ii,
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F6 on D)AWSO)N damaged d on nr I 'v es t V 11F I r I )i( -i nn d fn' r e ifT

vision of' !Umer Group in prep,,,rat iov for Ff st 1000"i~.

F cl.Ir ( ) to )i rentcor k p \I~ifr li y en .i i H
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\Iod f- Fl 1-i) a I rl "I r I I I:. p i I IJ.()LLN .,,t apfrrox irrlat c 1v 5O) Va rds
f romn !)d-rst wa s 1) , wni .-r x,, i, I i;;t y 'h Flv n v remrii n i it- tract, of the

iýIrr. I o ite was t Im t p or t lol m i ( tit t 1 i )I i ''TI I V wsc; m h1 own o i pilot )L~ra4pi.
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\1(de I F I- ) a I rp Iani- on nia I n douý 'NV zt; i,\ iit;)teid 7(1
)m x t remne d a mage, TLr' I .ru tii

ý1It'l 1fl? ro I Ia pseP' I lindi mg vL Pi r ý: i 1w i iI:tcwd ii n'i a io m

;ii -r ( iock arid fal ling or sweer~ifl "-:t v r. r\ -or-1 I:1~ et o - I'- o r-

ubwo il,'yV ) t.hle t wo e ffec t-, rent ionfl ihd o

FnT I viurv ((.) t~o DI rector Ship Va ter i : I St-r i:itIli -MO
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Right. larding Lyear ,;tr~it (m Fl on, Main !leek of* (i'SCON.\I)L at ap-
proximately 700 yards fromc hijr-t lirli iti g-a r f'ailefd when aii eplaie, wa~s
thrown~ forwaid and to the left bv a cmimirat],i 'm Swep water and heaivy

di(e loads caased by roll rin ;su nith cII!, Of' tt aret. ship.

Enc los ure (C) to D)i rectour Sbhip Mater la I Ser i al 008 500
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Nlode I F6 F- 5 a-1r plIa ne a boa rd (I BI IU a t a p proximt elIy 90 0 yards from
blast. F'xtrenie bhacklingz of fusel-Ige and dif~tor'iori of wing hinges was the

IeSi It of' bothI fall ring or swerqpi ng wa ter and shock.
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Model F6F-5N airplane on main Pe,ýk of BI3HIOW1 at approxi iitelv I1000
yards from burst .I. amage to fuselagef i tyni cal of, (!aITYIge c'ILu ed by waiter
shock transmitted through hall of target Ohip and 1)y fal ijrin wat tr.
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Page 123 (4 277 pages S 0IE JT



Model XSC-1 AXirplane al~oar'd NEW Y(MIN at, appIroximatell 1100 d ya rds from
barst. Airplane susta i isý extreme st ructara I damage as di Ire(-ct. r (-- lt1, o f
air blast and] falling wate-i.
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"lo deI F6Vý- N a irp Ian. ;ia )rd IPLNVN NNI '.N -Xit. a ppF( *x fi a t#- I v 1200 vards.
from~ 1),rst.. This a irlm win1 

in ni ii amov-J I)v lest, BAKL1., howover
extreme vdd 1 l cigica I cmnt azfI '~nat i on wad, I d p!'cV(.n Irmit I Ie I,' aintonance or
orwera t I On.
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Model FW-F5N 11iNo 7771 19 onma Il hck ;VW'(' ;I t ;Ii!rox i11a (I IN, 17 00

yards, i.llustrat~ing indic'ations- (f rbod"r-O ! I- liclt t lmý anld twit~cting of uort.

Wing ou ater panel. imaini spar f rom if~Vat Oe~kk (- rtn-, I PT1 t t d t hrouI'()] FII si' II

struc -kire .
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NJW

PHOTORPH NUMBER:- AF-61519"-

Model PB2Y-5H| Airplane Bu•o 7085 moored at approximately 3000 ycards
from burst. Additional damage sustained in Test B•AXFR; namely increas•e in.
buckling in nose ahove insignia, and further damage to after portion of" fu-
selage, was caused by€ air blast effect. Not(. that temporary, hatch covers
installed after Test ABU"•' have been blown in.
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IV- DAMAGE REPORTS

1. TEST ABLE

(a) AIRCRAFT

TARGET VESSEL MODEL SERIAL NUMBER PAGE

1. USS SARATOGA SBF-4E 38139 131
2. do SBF-4E 31859 132
3. do SBF-4E 31853 133
4. do TBM-3E 69080 134
5. do TBM-3E 69099 1.35
6. do F6F-5N 77960 136
7. do F6F-5N 77637 136
8. do F6F-5N 77749 137
9. do F6F-5N 78086 137

10. do F6F-5N 78068 138
11. do TBM-3E 69188 138
12. do TBM-3E 69095 139
13. do TBM-3E 69169 139
14. do F6F-5N 77648 140
15. do TBM-3E 69094 140
16. do TBM-3E 69197 141
17. do SBF-4E 31850 141
18. do SBF-4E 31894 142.
19. do SBF-4E 31889 143
20. do SBF-4E 31840 143
21. USS INDEPENDENCE SBF-4E 31843 144
22. do SBF-4E 31849 145
23. do SBF-4E 31856 146
24. do F6F-5N 77569 147
25. do F6F-5N 77349 148
26. do TBM-3E 69116 149
27. do TBM-3E 69275 150
28. do TBM-3E 69063 151
29. do TBM-3E 69239 152
30. do TBM-3E 69124 152
31. do F6F-SN 77492 153
32. do F6F-5N 77433 153
33. do SBF-4E 31857 154
34. do SBF-4E 31852 154
35. USS ARKANSAS OS2U-3 09632 155
36. USS NEW YORK XSC-IL 35300 156
37. do SC-1 35561 157
38. USS NEVADA OS2U-3 5765 158
39. do OS2U-3 5742 159
40. US5 PENNSYLVANIA OS2U-3 5342 160
41. do OS2U-3 5584 161
42. USS SALT LAKE CITY OS2U-3 09574 162
43. USS PENSACOLA Os2U-3 5956 162
44. VPB Seaplane P132Y- H 7ý85 163
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TARGET VESSEL MODEL SERIAL NUMBER PAGE

45. VPB Seaplane PB2Y-5H 7052 164
46 USS GILLIAM F6F-5 71358 165
47. do FM-2 73535 165
48. 1ISS BANNER FG. 10 87847 166
49. do F'M-2 55299 167
50. USS BARROW ýM-2 56736 168
51. do FM-2 47238 169
52. USS BLADEN FG-1D 87896 170
53. do FM.-2 47265 171
54. USS BUTTE FG-1D 82433 172
55. do FNI-2 65901 173
56. USS CARLISLE F6F-5 71544 189
57. do FM-2 47336 189
58. USS CARTERET FG-1D 88046 174
59. do FNI-2 56954 175
60ý USS CORTLAND F6F-5 71753 175
61. do FM-2 56756 176
62. USS CRITTENDEN FNI-2 56945 177
63. do FM-2 55266 178
64, USS DAWSON F6F-5 71553 179
65. do FM-2 73874 180
66. USS FALLON FG-1D 88u33 181
67. do FM-2 74203 182
68. USS FILLMORE F6F-5 71606 183
69. do FM-2 55449 184
70. USS GASCONADE FG-1D 87882 185
71. do FM-2 74277 186
72. USS NIAGARA F6F-5 58662 187
73. do FM-2P 74675 188

(b) SHIPS' INSTALLATIONS FOR HANDLING AIRCRAFT

Ski I P PAGE

1. USS INDEPENDENCE 191 - 193
2. USS SARATOGA 194
3. USS NEVADA 194
4. USS NEW YORK 195
5. USS ARKANSAS 195
6. USS PENNSYLVANIA 195
7. USS PENSACOLA 195
8. USS SALT LAKE CITY 196
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST ABLE

AIRCRAFT DAMAGE REPORT

AIRPLANE: SBF-4E SERIAL: 31839 ENGINE: R-2600-20 SERIAL: 109724

TARGET VESSEL: SARATOGA LOCATION IN VESSEL: Flight Deck port si-de frame
90.

ARM4MENT AND BOMB LOAD: Two 20mm fixedMI-2 Cannon; Twin .30 cal. mount rear.
Ten rounds per gun, bolts removed. Two 500 pound GF inert bombs Fuzed nose
and tail in bomb bay.

EQUIPMENT: Standard for type less parachute and raft.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. %ings
spread.

Fuel and oil tanks: Empty. Engine: Operable - preserved.

Combat ready less: Bombs, ammuniti•on, fuel, safety equipment
and pyrotecnnics.

REPORT ON DAMAGE TEST ABLE: This aircraft sustained light damage as a result
of exposure to the bomb detonation. The fixed cabin assembly was dished on
the port side. The cockpit canopy rear section had panels blown in on both
sides. The actuation linkage of the aileron system was badly distorted
rendering the ailerons inoperative. The flaps show indication of very slight
distortion. The empennage was only damaged in that the trailing edges of
tfe elevators were slightly dented.

Power plant components, armament, airborne equipment and electronics
equipment suffered no damage.

iDirection of the blast was 2100 relative. Less damage would have re-
sulted to control surfaces if this airplane had been oriented facing the
blast.

Airplane was retained for use in Test Baker.
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DI)IECTOli OF 5HIP MATEIIAL-I !JREAU OF AE!ONAUTICS GROUP (014J)
TEST AB3E

AIRCIRAFT DAMAGE REPORT
AIRPLANE: S•F-4L SERIAL: 3"050 ENGINE: W1-26t00-20 RIAL: 121020
TARGET VESSEL: SAIHATO•A LOCATION IN VESSEL: Flight deck, stbd side fan-

tal I frame 21o
ARMAMENT AND BOMB LOAD: Two 2()rrm fixed NM-2 cannon forward; twin .30 cal.mount in rear. Ten rounds per gun, bolts removed.

EQUIPMENT: Standard for type less parachute and raft.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Complete equipment for type incztalled and opcriale.
GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Vings
spread.

Fuel and oil tanks: Full. Engine: Operated satisfactorily before and
after Able.

Combat ready less: Bombs, ammunition, safety equipment, pyrotechnics.
REPORT OF DAMAGE TEST ABLE: This aircraft sustained light damage as a re-suit of exposure to the bomb detonation. The port. side of the fixed cabinassembly was dished by the blast. The port side of the cockpit enclosurehad two panels blowin in. The starboard aileron control linkage was brokenand the aileron cannot be moved above the neutral posit]on. The starboardSaileron tab is inoperable. The elevator security and actuating mechanismwere damaged when the elevators were blown violently downward.Electronic, armament and -ýrborne equipment suffered no damage.The engine was started and operated on Ab]e plus 4 days. Power plantwas Riven a f-taq-ard pre-flight "run-up" and it functioned satisfactorily.The direction of the blast was 2000 relative. Less damage to controlsurfaces would have occurred had this airplane been oriented facing the
blast.

This aircraft was retained for use in Tcent Bakei in its present positionon the SABATOGA, secured in a steel drip pan.
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DIRECTOR OF SHIP MATERIAL-.BUREAU OF AERONAUTICS GROUP (0143)
TEST ABLE

AIRCRAFT DAMAGE REPORT

AIRPLANE: SBF-4E SERIAL: 31853 ENGINE: R-2600-20 SERIAL: 121030
TARGET VESSEL: ,T ". LOCATION IN VESSEL: Flight deck, amidships,

frame 90.

ARMAMENT AND BOMB LOAD: Two 20mm fixed cannon (M-2); Twin .30 cal. mountrear. Ten rounds per gun. Bolts removed. Two inert 500 lb. G.P. bombs,
live fuse - nose and tail - in bomb bay.
EQUIPMENT: Standard for type, les• parachi.ite. AN/ASG 10 MK1 Bomb Director,
Two VG recorders and five gallon seAled can in cockpit.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONF.'GURATION: Airplane intact and operable. Wings
spread.

Fuel and oil tanks: Empty. Engine: Operable - preserved.

Comba ready less: Bomb (except special Soo lb inert G.P. bomb), ammuni-
tion, fuel, safety equipment and pyrotechnics.

REPORT OF DAMAGE TEST ABLE: This aircraft sustained light damage as a re-sult of exposure to the bomb detonation. The fixed cabin assembly dished inon the port side. The rear section of the cockpit canopy had panels blownin on the port side. The elevator security and actuation mechanism were
damaged when the elevators were blown violently downward.

This aircraft sustained no other damage. A sealed 5 gallon tin canplaced in the cockpit was undamaged and not collapsed.
The direction of the blast was 2000 relative.
This airplaiie would nave su..ained less damage to control surfaces h6d

it been oriented facing the blast.
This aircraft was retained for use in Test Baker.
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DIRECTOR OF SHlIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST ABLE

AIRCRAFT DAMAGE REPORT

A IRPLANE: TBN-3E SERIAL: 69080 ENGI.VE: B-2600-20 SERIAL: 12-2284

TARGET VESSEL: SARATOG• LOCAE.9 IN VESSEL: Flight Deck aft, port side
frame 210.

ARMAMENT AND BOMB LOAD: Two .,50 cal. BAM guns fixed; single .50 cal, in tur-
ret; ten rounjs per gun. Bolts removed.

EQUIPMEN7I: Standard for type less parachute and raft. Bomb sight MK 23 in-
stalled in bombardier's compartment.

rNSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Complete equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION:: Airplane intact and operable. Wings
spread.

Fuel and oil tanks: Full. Engins-: Operated sati'factoi'iIy before and
after Test ABLE.

Combat ready less: Bombs, ammunition, safety equipment, pyrotechnics,.

REPORT OF DAMAGE TEST ABLE. This aircraft sustained moderate damage as a
result of exposure to the bomb detonation. The pirt side of the fuselage was
very slightly dished i~n aft of the turret. The cockpit canopy was heavily
damaged excepting for the first (wind screen) section and the turret which
had only one panel blown in. The tail gunner's window below was blown in.
The flaps susta'nedsomebuckkline whenthey were blown downward by the blast.
The security and actuating !inkage of the elevators were severely damaged
when the elevator was blown violently downward. The paint on the elevator
fabric was slightly blistered and charred.

No damage was sustained by arnmiment, electronics or airborne equipment
except as noted above.

The engine of this aircraft was started and operated on Able plus 4
day. Power plant was givep a standard pre-flight "run-up" check and it
functioned satisfactorily.

The direction of the blast was 2000 relative. The control surfaces
would probably have been undamaged had this aircraft: been oriented facing
the blast.

This aircraft was retained in its present position, secured in a steel
drop pan, for Test Baker.
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST ABLE

AIRCRAFT DAMAGE REPORT

AIRPLANE: TBNl-3E SERIAL: 69099 ENGINE: R-2600-20 SERIAL: 122143

TARGET VESSEL: SARATOGA LOCATION [N VESSEL: Flight deck port side frame
90.

ARMAMENT AND BOMB LOAD: Two .50 cal BAM fixed guns; single .50 cal turret
aft; ten rounds per gun. Bolts removed. One aircraft mine in bomb bay.

EQUIPMENT: Standard for type less parachute and raft. One 5 gallon sealed
can in cockpit. Bomb sight MK 15 in bombardier's compartment.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Ai.ngs
spread.

Fuel and oil tanks: Empty. Engine: Operable - preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment and pyro-
technics.

REPORT OF DAMAGE TEST ABLE: This aircraft sustained light structural damage
as a result of exposure to the bomb detonation. The cockpit canopy structure
was damaged except for the first (wind screen) section and the turret. The
gunner's window below was blown in. The flaps were buckled and damaged when
they were blown downward by the blast. The elevator security and actuating
mechanism were damaged when the elevators were blown violently downward by
the blast.

Armament, electronic gear and power plant components were undamaged.
Airborne equipment except as mentioned above was undamaged. The air

tight five gallon tin r:n in the cockpit was r- * -llaps-d.
Direction oi tv•• I >.st was 2000 relative. T1he damage to coneL,ý sur-

faces would have been less if this aircraft had been oriented into the blast.
This airplane was retained for use in Test BAKER.

Enclosure (C) to D)irector Ship Material Serial 001"00
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DIRECTOR OF SHIP MATEBIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST ABLE

AIRCRAFT DAMAGE REPORT

AIRPLANE: F6F-5N SERIAL: 7796U ENGINE: B-2800-IOW SERIAL: Not readable.

TARGET VESSEL: SARATOGA LOCATION IN VESSEL: Flight deck, port side, frame
60.

ARMAMENT AND BOMB LOAD: Six .50 cal BAN'i guns fixed; 10 rounds per gun.Bolts removed. 11.75" MKII Mod 10 Rocket Body inert with M1h6 Mod 1 BaseFuse on port bomb rack.

EQUIPMENT: Standard for type less parachute and raft.
INSTRUMENTS: Complete 1trss clock. OXYGEN: Installed and charged.
ELECTRONICS: Standard equipment for type installed and operable.
GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
spread.

Fuel and oil tanks: Empt;y. Engine: Operable - preserved.
Combat ready less: Bombs, ammunition, fuel, safety equipmeat and pyro-

technics.
REPORT OF DAMAGE TEST ABLE: The only damage sustained by this aircraft wasso slight that it cannoteven be called light. The port side between sta-tions 82and 97 the skin shows sligh; oil canning. The accessory cowling is
very slightly dished.

Direction of the blast was 2000 relative.
This aircraft was retained for use in Test Baker.

AIRPLANE: F6F-5N SERIAL: 77637 ENGINE: R-2800-1W SERIAL: 11P-211516
TARGET VESSEL: SARATOGA LOCATION IN VESSEL: Hangar deck, amidships, frame

95.
ARMAMENT AND BOMB LOAD: Six .50 cal BAM fixed guns. Ten rounds per gun.
Bolts removed.

EQUIPMENT: Standard for type less parachute and raft.
INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.
ELECTRONICS: Standard equipment for type installed and operable.
GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. V1ings
spread.

Fuel and oil tanks; Empty. Engine: Operable - preserved.
Combat ready less: Bombs, ammunition, fuel, safety equipnient and pyro-

technics.

REPORT OF DAMAGE TEST ABLE: Undamaged.

Enclosure (C) to Director Ship Material Serial Uu15o0
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DIRECTOR OF SHIP MATEBIAL-BUIJEAU OF AEtONAUTICS GROUP (014J)
TEST ABLE

AIRCRAFT DAMAGE IIEPORT

AIRPLANE: F6'-SN SERIAL: 77749 ENGINE: R-2800-10VU SERIAL: 11P-210913

TARGET VESSEL: SARATOGA LOCATION IN VESSEL: hangar deck, amidships, frame

85.

ARMA*IENT AND BOMB LOAD: Six .5U cat BANI guns fixed. Ten rounds per gun.

EQýJIPMENT: As specified for type. No parachute or raft.

INSTRUMENTS: Complete less clock. OXYGEN: installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Vings
fo 1 ded.

F'uel and oil tanks: Empty. Engine: Operable - preserved.

Corlbat read\y less: Bomns, ammunition, safety cquipmept, fuel, pyrotechnics.

REPORT OF DAMAGE TEST ABLE: [Lndamaged.

AIRPLANE: F61V-5N SERIAL: 780b6 ENGINE: 13-2800-10W SERIAL: HIP-211125

TARGET VESSEL: 'ARAIIATOGA LOCATION IN VESSEL: tliingar deck, stbd side, frame

85.

ARMAMENT AND BOMB LOAD: Six .5U cal RkAM 2uns fixed. TFen rounds per gun.

EQUIFMENT: As s;pe•c ified for type. No piaracliite or life raft.

INSTRUMENTS: C(OIplIet,(' IVC s CloCk. OXYGEN: Iiist.alled and charged.

ELECTRONICS: Stanrdard equipme p nt for tNpc inis talled arid operable.

'; NEA'RAI. (CONDITION AND CONFIGURATION: A.ii'r•pl ir intact arid ope rabe I. I in gs

li",'I , in I 1w: ~i, : Il, ', I l,, i' U J Ie - pre.served.

(:oiiihit r(-adN s : rhls aiullto, fin l stlct I ~t v llirpnlleint, pyrot echiri cs.

R'P.'ORT OF l)AMAG I',TES ABLE: I iIFi[ ll
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DIRECTOR OF SHIP NIATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST ABLE

AIRCRAFT DAMAGE REPORT

AIRPLANE: F6F-5N SERIAL: 78068 ENGINE: R-28U0-1UV SERIAL: HP-211412

TARGET VESSEL: SARATOGA ',OCATIONIN VESSEL: Flight deck, stbd side, frame
50.

ARMAMENT AND BOMB LOAD: Six .50 cal RAM guns fixed. Ten rounds per gun.
Six IVAR inert rockets N& 6 Mod 1 with live fuses nose and base.

EQUIPMENT: As specified for type.- No parachutes or raft. Five gallon
sealed can in cockpit. MR 23 Mlod 1 gunsight in pilot's cockpit.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. 1vings
spread.

Fuel and oil tanks: Empty. Engine: O(erdble - preserved.

Combat ready less: Bombs, ammunition, safety equipment, fuel, pyrotechnics.

REPORT OF DAMAGE TEST ABLE: Undamaged.

AIRPLANE: TBM- 3E SERIAL: 69188 ENGINE: 11-.266u-20 SERIAL: 10949G

TARGET VESSEL: SAI•ATOGA LOCATION IN VESSEL: ilaripar deck, port side, frame

13o.

ARMAMENT AND BOMB LOAD: Two .5U cal RAM guns fwd; sinrle .50 cal turret
aft. Ten rounds per gun, bolts removed.

EQUIPMENT: Standard for type less parachute and raft.

INSTRU4'ENTS: (omln Iet e less clock. OXYGEN: lnsta!led and chiarged.

ELECTRONICS: SItandard equipment for type inst al led and operable.

GENERAL. CONDIT'ON AND CONFIGURATION: Airrl rie int act and o(e•erablv. %xi gs

fo I ded.

"uie and o)I tanks: 1`47m4't y . Fnip I nt: ;,.cable - I prese' rved.

(bomribat re;i(INv less: Blombs, aninuni tion, fuel, saiett equliment, pvr,)toechnics.

REPORT OF DAMAGE TEST ABLE: Jnidanmaed.

inc 1 oso ne (C() to l)ilrect or Sin p Material 'Seri al uoL0:00
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[)I IHEC"OB OF Sill P MAIE I ALE - HIJWEAIJ OF AEt1)NAUTICS GHOUP (01 4J.)
TEST AILE;

AICI-CAFT DAMAGE I-EPOHT

AIRPLANE: "Ii-3L SERIAL: 69095 ENGINE: 11-2600-20 SERIAL: 109607

TARGET VESSEL: SANIMOGA LOCATION IN VESSEL: Hangar deck, stbd side, frame
120.

ARMAMENT AND BOMB LOAD: Two ,50 cal BAM guns fwd, single .50 cal in turret.
Ten rounds per gun, bolts removed.

EQUIPMENT: As specified for type, less parachutes.

INSTRUMENTS: Complete less clo,:k. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. "ings
folded.

Fuel and oil tanks: Empty. Engine: Operable - preserved.

Combat ready less: Bombs, ammunition, safety equipment, fuel, pyro-
technics.

REPORT OF DAMAGE TEST ABLE: Undamaged.

AIRPLANE: TBM-3E SERIAL: 69169 ENGINE: B-2600-20 SERIAL: 122086

TARGET VESSEL: SARATOGA LOCATION IN VESSEL: Hangar deck, port side, frame

120.

ARMAMENT AND BOMB LOAD: Two .50 cal BAM guns fwd; single .50 cal in turret;
Len rounds per gun, bolts removed.

EQUIPMENT: As specified for type. No parachutes or rafts. Five gallon
can sealed and installed in cockpit.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and charged.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. lnings
folded.

Fuel and oil tanks: Empty. Engine: Operable - preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyro-
technics.

RE1'ORT OF DAMAGE TEST ABLE: Undamaged.

E'irlosure (C) to Director Ship Material Serial )015(,(
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST ABLE

AIRCRAFT DAMAGE REPORT

AIRPLANE: F6F-5N SERIAL: 77648 ENGINE: l3-28uO-iO04 SERIAL: HP-210951

TARGET VESSEL: SARATOGA LOCATION IN VESSEL.- langar deck, port s~ide, frame
85.

ARMAMENT AND BOMB LOAD: Six .50 cal BANI guns fixed. Ten rounds per gun.

EQUIPMENT: As specified for type. No parachute or raft. Five gallon

sealed can in cockpit.

ELECTRONICS Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact, and operable. Wings
folded,

Fuel and oil tanks: Empty. Engine: Operable -. preserved internally.

Combat ready less: Bombs, ammunition, safety equipment, fuel, pyro-

techni cs.

REPORT OF DAMAGE TEST ABLE: Undamaged.

AIRPLANE: TM-3E SERIAL: 69094 ENGINE: R-.2600-20 SERIAL: 122102

TAiZGET VESSEL: SARATOGA LOCATION IN VESSEL: Flight deck, f rame 100 (Amid-
ships).

ARMAMENT AND BOMB LOAD: Two .50 cal BAM guns fixed, single .50 cal turret
gun. Ten rounds per gun. MK 13 aircraft torpedo, inert head charged air
flask.

EQUIPMENT: As specified for type. No parachute.

INSTRUMENTS., Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
folded.

Fuel and oil tanks: Empty. Engine: Operable - ten day preservation.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyro-

technics.

REPORT OF DAMAGE TEST ABLE., Undamaged.

Enclosure (C) to Director Ship Material Serial 001500
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DlIRECTOR 01F S1111' NATE'I IAL I.l.JEAJ 01F AEIIONAUT.I(S GHOUP (014J)
TEST ABLE

A.111CHAF'r DAMAGE BLIPOBT

AIRPLANE. l3,3 SERIAL: 691.97 E~NGINE: 11-2600-20 SERIAL: 1221-45

TARGET VESSEL: SA!1ATO(XA LOCATION IN VESSEL: H1angar deck, st~bd side, frame
13o.

ARMAMENT AND) BOMB LOAD: Two .50 cal HMfixed gun.-; single .50 cal. turret.

TIen rounds p~wr gun.

EQUIPMENT: As specified for type. No parachuites or raft~s.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONI1CS: Standard equipment for type installed and operabl~e.

GENERAL CONDITION AN)) CONFIGURATION: Airplane intact and opeiable. Wi~r.gs
folded.

Fuel and oil tanks: Empty. Engine: Operable -preserved.

Combat ready less: Bombs, ammunitiun, safety equipment, fuel, pyro-

techni cs.

REPORT OF DAMAGE TEST ABLE: Undamaged.

AIRPLANE: SBF-4E SERIAL: 31850 EN'GINE: B3-2600-20 SERIAL: 121042

TARGET VESSEL: SAP1ATOGA LOCATION IN VESSEL: hangar deck, stbd side, frame
100.

ARMAMENT AND BOMB LOAD: Two 2u mm fixed Mv- 2 cannon; twin .30 cal mounts,
rear-. Ten rounds per gun. Bolts removed.

EQUIPMENT: As specified for type. No parachutes or rafts. Five gallon

sealed can :nr cockpit. "VG" Recorder BuAer Spec. SQ-142 in bomb bay.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL, CONDITION AND CONFIGURATION: Airplane intact and operable. Wings

folded.

Fu.-l ani oil tanks: Empty. Engine: Operable - preserved.

Combat ready less: Bombs, ammunition, safety equipment, fuel, pyro-
techn ics.

REPORT OF DAMAGE TEST ABLE: Undamaged.

Enclosure (C) to Director Ship Material Serial 001500
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DIRECTOR OF SHIP MATEHIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST ABLE

AIRCRAFT DAMAGE REPORT

AIRPLANE: SBF-4E SERIAL: 31894 ENGINE: 2600-20 SERIAL: 123108

TARGET VESSEL: SARATOGA LOCATION IN VESSEL: Port side, hangar deck, frame
11i0

ARMAMENT AND BOMB LOAD: Two 20 mm fixed cannon. Twin..30 cal free guns
aft. Ten rounds per gun. Bolts removed.

EQUIPMENT. Standard for -pe less parachute and raft.

INSTRUMENTS: Complete lezs clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
folded.

Fuel and oil tanks: Empty. Engine: Operable - preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyro-
technics.

REPORT OF DAMAGE TEST ABLE: Undamaged.

Enclosure (C) to Director Ship Material Serial 001500
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DIRECTOR OF SHIP MATERIAL-EUBEAU OF AERONAUTICS GROUP (014J)
TEST ABLE

AIRCRIAFT DAMAGE REPORT

AIRPLANE: SBF-4E SERIAL: 31889 ENGINE: R-2600-20 SERIAL: 122790

TARGET VESSEL: SABAT()GA LOCATION IN VESSEL: Hangar deck, port side, frame
100.

ARMAMENT AND BOMB LOAD: Two 20 mm M-2 fixed cannon; twin .30 cal mount,
rear. Ten rounds per gun. Bolts removed.

EQUIPMENT: As specified for type. No parachutes or rafts.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
folded.

Fuel and oil tanks: Empty. Engine: Operable - preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyro-
technics.

REPORT OF DAMAGE TEST ABLE: Undamaged.

AIRPLANE: SBF-4E SERIAL: 31.840 ENGINE: 2600-20 SERIAL: 123575

TARGET VESSEL: SARATOGA LOCATION IN VESSEL: Stbd hangar deck, frame 1.10.

ARMAMENT AND BOMB LOAD: Two 20 mm cannon; twin .30 cal free guns aft. Ten
rounds per gun. Bolts removed.

EQUIPMENT: Standard for type less parachute and raft.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
folded.

Fuel and oil tanks: Empty. Engine: Operable.- preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyro-
t-technics.

REPORT OF DAMAGE TEST ABLE: Undamaged.

Enclosure (C) to Director Ship Material Serial 001500
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST ABLE

AIRCRAFT DAMAGE REPORT

AIRPLANE: SBF-4E SERIAL: 31843 ENGINE: B-2600-20 SERIAL: 121067

TARGET VESSEL: INDEPENIENCE LOCATION IN VESSEL: Hangar deck, stbd side,
frame 75.

ARMAMENT AND BOMB LOAD: Two 20 mm cannon fixed; twin .30 cal mount aft.
Ten rounds per gun. Bolts removed.

EQUIPMENT: Standard for type less parachutes and raft.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
folded.

Fuel and oil tanks: Empty. Engine: Operable - not preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyro-
technics.

REPORT OF DAMAGE TEST ABLE: This aircraft on the hangar deck was com-
pletely demolished as a result of exposure to the bomb detonation. It was
pulled clear of its tie down security and major structural components were
very heavily damaged. The fuselage was broken off just aft of the wing
trailing edge. The outer panels of the wing were crumpled and broken from
stub wings. The wing stubs, main landing gear and the engine mounts are
intact and undamaged.

Ring mount from the rear cockpit was found in the wreckage but twin
.30 cal mount and adapter were not recovered. M& 8 reflector plate was
broken. MR 9 was riot recovered.

Any electronics units which were salvaged required major overhaul and
could only be used for salvage parts.

Auxiliary fuel tank was undamaged.
Power plant components were undamaged.
Relative direction of the blast was 2100.
Since all aircraft on this vessel were missing or completely demolished,

little of significance can be learned by a more detailed description of
damage to component parts.

Remaining parts of this aircraft were jettisoned.

Enclosure (C) to Director Ship Material Serial 001500
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DItECTOR OF SillP MATERIAL-BUREAU F01 AERONAUTICS GROUP (014J!
TEST ABLE

AIRCRAFT DAMAGE REPORT

AIRPLANE: SBF-4.E SERIAL: 31849 ENGINE: Rl-26U0-20 S; .1 1t89

TARGET VESSEL: IND)HENLI'HN(C LOCATION IN VESSEL: Hangar deck, amidsiLips,
frame 72-80.

ARMAMENT AND BOMB LOAD: Two 20 mm cannon (fixed); twin .30 cal.mount rear.
Ten rounds per gun. B~olts, removed.

EQUIPMENT: As specified for type. No life raft or parachute. Five gallon
can in cockpit. "VG" recorder.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment. for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. %ings
folded.

Fuel and oil tanks: Empty. Engine: Operable - not preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyro-
t technics.

REPORT OF DAMAGE TEST ABLE: This aircraft in the hangar deck was demolished
completely as a result of exposure to the bomb detonation. It was swiveled
about in its security and major structural components were heavily damaged.
The fuselage was broken off just aft of the trailing edge of the wing.
Both outer panels of the wing were blown about and are not secure. The
stub wings, the landing gear, the engine mounts and engine and propeller
were relatively intact and undamaged.

The 20 mm cannon were undamaged but rear cockpit armament equipment is
missing. Nih 8 reflector plate was broken. MR 9 was not recovered.

Units of electronic gear would require major overhaul or be used for
salvage parts only.

Auxiliary drop tank was undamaged. Five gallon airtight tin can was
demolished in wreckage.

Propeller blades were bent but aircraft engine and accessory components
suffered little or no damage.

"The direction of the blast was about 2100 relative.
s5ince all aircraft on this vessel were missing or completely demolished

little of significance can be learned by more detailed description of dam-
age to component parts.

This aircraft was jettisoned.
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
3TEST ABLE

AIRCRAF*T DAMAGE REPORT

AIRPLANE: SBF-4E SERIAL: 31856 ENGINE: 1-2600..20 SERIAL: 121083

TARGET VESSEL: INDEPENDFECE LOCATION IN VESSEL: Stbd side, flight deck,
frame 75.

ARMAMENT AND BOMB LOAD: Two M-2-20 mm cannon fixed; twin .36 cal. mount aft.
Ten rounds per gun. Bolts removed.

EQUIPMENT: Standard for type less parachutes and life raft.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
spread.

Fuel and oil tanks: Empty. Engine: Operable - not preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyro-
technics.

REPORT OF DAMAGE TEST ABLE: This aircraft, though not missing, was thrown
on its back over on the starboard catwalk. Both wings were gone, the fuse-
lage was broken off aft of the wing stubs and the main structure was heavily
crushed. The wing stubs themselves were still intact though badly wrenched.
The main landing gear and engine mounts were still secure though possibly
distorted.

Rocket launchers were missing on port side. Those on starboa'rd side
were badly bent. Gunsight was missing. Bomb racks and 20 mm cannon were
undamaged.

Units of electronic equipment which were salvaged were in need of major
overhaul or could be used only for salvage parts.

External drop tank was missing. Other equipment demolished.
Propeller blades badly bent, major damage. Engine and accessory see--

tion were still intact and attached to the fuselage, 'hicl was upside down
on flight deck.

Direction of the blast was 2100 relative.
Since ali aircraft on this vessel were missing or completely demolished

little of significance can be learned by a more detiiled description of
damage to component parts,

Remaining parts of this aircraft were jettisoned.
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DIRECTOR OF SHIP MATERIAL-BUBEAU OF AERONAUTICS GROUP (014J)
TEST ABLE

AIRCRAFT DAMAGE REPORT

AIRPLANE: F6F-5N SERIAL: 77569 ENGINE: R-2800-10W SERIAL: HP-210873

TARGET VESSEL: INDEPENDENCE LOCATION IN VESSEL: Port side, hangar deck,
frame 65.

ARMAMENT AND BOMB LOAD: Six .50 cal. BAM guns fixed. Ten rounds per gun.

[ýolts removed.

EQUIPMENT: Standard for type less parachute and raft.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
folded.

Fuel and oil tanks: Empty. Engine: Operable - not preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyro-
technics:

REPORT OF DAMAGE TEST ABLE: This aircraft on the hangar deck of INDEPEN-
DENCE was completely demolished as a result of exposure to the bomb detona-
tion. The fuselage was broken aft of the cockpit. Both wings and wing stubs
were badly crushed and wrenched. The engine mounts were partly broken but
still hold the engine. The main landing gear is intact, though one tire is
flat and appears to have blown out.

Detailed inspection was not made. Bomb racks and guns appeared capable
of operation. Rocket launchers were bent, probably from collision with
flying debris.

Units of electronic gear would require major overhaul and would be fit
only for salvage of parts.

Airborne equipment - no detailed inspection made.
Propeller blades were full of nicks and bent. No detailed inspection

was made of power plant components.
Direction of the blast was 2100 relative.
Since all aircraft on this vessel were missing or completely demolished

little of significance can be learned by a more detailed description of
damage to component parts.

Remaining parts of this aircraft were jettisoned.
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DIRECTOR OF SHIP MATEBIAL-BUBEAU OF AERONAUTICS GROUP (014.)
TEST ABLE

AIRCRAFT DAMAGE REPORT

AIRPLANE: F6F-5N SERIAL: 77349 ENGINE: B3-2800J-IOW SERIAL: P-14804

TARGET VESSEL: INDEPENDENCE LOCATION IN VESSEL: Stbd side, hangar deck,
frame 65.

ARMAMENT AND BOMB LOAD: Six .50 cal. BAM fixed guns fwd. Ten rounds per
gun. Bolts removed.

EQUIPMENT: Stczndard for type less parachute and life raft. Five gallon
sealed can in cockpit.

INSTRUMENTS: Complete less clock.' OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings

folded.

Fuel and oil tanks: Empty. Engine: Operable - not preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyro-
techni cs.

REPORT OF DAMAGE TEST ABLE: This aircraft on the hangar deck was completely
demolished as a result of exposure to the bomb detonation. The fuselage
was broken aft of the cockpit. Both wing panels sustalined heavy damage.
The stub wing section appears to be intact but nay be distorted. The main
landing gear and the engine mounts appear to be intact and undamaged.

Items in cockpit and guns were undamaged.
items of electronic gear would require major overhaul or could be used

only for salvagable parts.
No detailed inspection was nade of airborne equipment. Five gallon

airtight can was demolished with the plane.
Only damage sustained to power plant components was that to propeller

blades F'nd these blades were probably bent by flying debris.
Direction of the blast was 2100 relative.
Since all aircraft on this vessel were missing or completely demolished,

little of significance can be learned by a more detailed description of'
damage to component parts.

flemaining parts of this aircraft were iettisoned.
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DIRECTOR OF SilIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST ABLE

AIRCRAFT DAMAGE REPORT

AIRPLANE: ThM-3E SERIAL: 69116 ENGINE: R-2600-20 SERIAL: 108503

TARGET VESSEL: INDEPENDENCE LOCATION IN VESSEL: Stbd side, hangar deck,
frame 85.

ARMAMENT AND BOMB LOAD: Two .50 cal BAM guns fwd; one .50 cal in turret,
aft. Ten rounds per gun. Bolts removed.

EQUIPMENT: Standard for type less parachute and life raft.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
folded.

Fuel and oil tanks: Empty. Engine: Operable - not preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyro-
technics.

REPORTOF DAMAGE TESTABLE: This aircraft on the hangar deck was demolished
completely as a result of exposure to the bomb detonation. It was swiv-
eled about on its security to the deck amd major structural components were
heavily damaged by the blast and by collision with other aircraft and parts
of the ship's structure. The fuselage was broken aft of the turret. The
engine was torn from the mount and blown against the bulkhead. The main
landing gear was intact and undamaged.

Turret mount was torn out of the plane aed badly damaged. Gun sights
were broken by the blast. Rocket launchers were bent.

Salvaged electronic units were fit only for salvage of parts.
External fuel tank was torn from rack. Other equipment was demolished..
Lngine and propel ler were torn from engine mounts and plastered up

against starboard hangar bulhhead. Major damage to engine, propeller and
accessories. No detailed inspection was made.

l)irection of' the blast was 2100 relative.
Si ce all of the aircraft. on this vessel were missing or completely

demolished oittle of signi ficance can he learned by a more detailed descrip-
tion of damage to ;'onponient parts.

liema ining parts of this airplane were jettise•otd.

Flnclosure (C() to l)Director Shi p Material Secrial U11500
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST ABLE

AIRCRAFT DAMAGE REPORT

AIRPLANE. TBM-3E SERIAL: 69275 ENGINE: R-2600-20 SERIAL: N-77088

TARGET VESSEL: INDEPENDENCE LOCATION IN VESSEL: Hangar deck, port side,
frame 89-98.

ARMAMEN7 AND BOMB LOAD: Two .50 cal fixed BAM guns fwd; one .50 cal gun in

turret aft. Ten rounds per gun. Bolts removed.

EQUIPMENT: Standard for type less parachute and life raft.

INSTRUMENTS: Complete less clock and auto pilot. OXYGEN: Installed and
charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Vings
folded.

Fuel and oil tanks: Empty. Engine: Operable - not preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyro-
technics.

REPORT OF DAMAGE TEST ABLE: This aircraft on the hangar deck of the
INDEPENDENCE was demolished as result of exposure to the bomb detonation. It
was still secured to the deck in its approximate position, but flying debris
and the olast pressure together damaged all structural components. The
landing gear was intact except for the port tire which was cut and flat,
The engine was secure on the engine mounts.

Starboard wing gun was missing. Turret was completely torn out and
wrecked. Rocket launchers were bent and gunsight was broken.

Electronic units would require major overhaul and are fit only for
salvage of parts.

Ex:ternal fuel tank was torn from bomb rack.
Propeller blades were bent, probably from flying debris. No other

power plant damage noted.
Direction of the blast was 2100 relative.
Since all aircraft on this vessel were missing or completely demolished

little of significance can be learned by a more detailed description of
darnaget to Conl[poyent p)arts.

Rlemaining parts of this aircraft. were jettisoned.

LIl,,lo.;ure (C) to Director Stilp Material Serial Ut)ol 5(
-, 1I"IYLT
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DIIECTORt OF SHIP MATEI1AL-BUIAEAU OF AERONAUTICS GHOUP (014J)
TEST ABLE

Al ICHAFT DAMAGE REPORT

AIRPLANE: ThN-3L SERIAL: 69U63 SERIAL: 8-2600-,20 SFRIAL: 122087

TARGET VESSEL: INDEPENDLU\CE LOCATION IN VESSEL: Port side, flight deck,
frame 80.

ARMAMENT AND BOMB LOAD: Two .50 cal BAM guns fixed; one .50 Cal in turret
aft. Ten rounds per gun. Bolts removed. Inert mine in bomb bay.

EQUIPMENT: Stmadard for type less parachute and life raft.

INSTRUMENTS: Complete less clock and auto pilot. OXYGEN: Installed and
charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
spread.

Fuel and oil tanks: Empty. Engine: Operable - preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyro-
technics.

REPORT OF DAMAGE TEST ABLE: Aircraft missing. One small part of mine
found on port side of flight deck frame 85. Taken in charge by BuOrd
representati ve.

E'nclosure (C) to Director Ship Material Serial 00150t)
SECRET
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST ABLE

AIRCRAFT DAMAGE REPORT

AIRPLANE: TBM-3E SERIAL: 69239 ENGINE: R-2600-20 SERIAL: 109565

TARGET VESSEL: INDEPI'ENDCE LOCATION IN VESSEL: Stbd side, flight deck,
frameý 70.

ARMAMENT AND BOMB LOAD: Two .50 cal RAM guns fixed; one singl6 gun turret
aft .50 cal. Ten rounds per gun. Inert MK13 torpedo (live air flask) in
bomb say.

EQUIPMENT: Standard fo; type less parachute and life raft.

INSTRUMENTS: Complete less clock and auto pilot. OXYGEN: Installed and
charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
spread.

Fuel and oil tanks: Empty. Engine: Operable - preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyrotechnics.

REPORT OF DAMAGE TEST ABLE: Aircraft missing. Torpedo found on flight deck
at frame 90. Inert head missing, air flask and tail section remained.
Taken in charge by BuOrd representative.

AIRPLANE: TBM-3E SERIAL: 69124 ENGINE: R-2600-20 SERIAL: 64722

TARGET VESSEL: INFEPENDENCE LOCATION IN VESSEL: Stbd side, flight deck,
frame 130.

ARMAMENT AND BOMB LOAD: Two .50 cal BAM fixed guns; one .50 cal in turret
aft. Ten rounds per gun. Bolts removed.

EQUIPMENT: Standard for type less parachute and raft.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
spread.

Fuel and oil tanks: Full. Engine: Operiated satisfactorily prior Test
ABLE.

Combat ready less: Bombs, ammunition, safety equipment, pyrotechnics.

REPORT OF DAMAGE TEST ABLE: MISSING - Blown overboard.

Enclosure (C) to Director Ship Material Serial 001500
SECRET
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DIRECTOR OF' SHIP MATEIIiAL.-BUtJEAU OF AERONAUTICS GROUP (014J)
TEST ABLE

AIRCRAFT DAMAGE REPORT

A IRPLANE: F6F-5N SERIAL: 77492 ENGiNE: B-2800-10% SER'IAL: HP-211462

TARGET VESSEL: INDEPENDJENCl' LOCATION IN VESSEL: Flight deck, stbd side,
frame 65.

ARMAMENT AND BOMB LOAD: Six .50 cal 13AM guns (fixed). Ten rounds per gun,,
Bolts removed.

EQUIPMENT: Standard for type less parachute and raft. Five gallon sealed
can in cockpit..

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
spread.

Fuel and oil tanks: Fuel - empty. Oil - 13 gal. Engine: Not preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyro-
technics.

REPORT OF DAMAGE TEST ABLE: Aircraft missing: Blown overboard. Outboard
port .50 cal gun found in port wing aft of island on flight deck frame 60.
Barrel and barrel gasket bent, but apparently gun otherwise operable.

AIRPLANE: F5F-5N SERIAL: 77433 ENGINE: R8-2800-10 SERIAL: 48636

TARGET VESSEL: INDEPENDENCE LOCATION IN VESSEL: Flight deck, port side,
frame 60.

ARMAMENT AND BOMB LOAD: Six .50 cal BAM guns fixed. Ten rounds per gun.

Bolts removed.

EQUIPMENT: Standard for- type less parachute and raft.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and chargecd.

ELECTRONICS: Staudard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
spread.

Fuel tank: Empty. Oil tank - 17 gal. Engine: Operable - not preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyro-
techni cs.

REPORT OF DAMAGE TEST ABLE: MISSING - Blown overboard.

Enclosure (C) to Director Ship Material Serial 001500
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS G.'ISBOUP (014J)
TEST ABLE

AIRCPAFT DAMAGE REPORT

AIRPLANE: SBF-4E SERIAL: 31857 ENGINE: 13-2000-20 SERIAL: 121055

TARGET VESSEL: INDEPENDENCE LOCATION IN VESSEL: Port side, flight deck,
frame 130.

ARMAMENT AND BOMB LOAD: Two .20 mm M-2 cannon (fixed); twin .30 cal mount
aft. Ten rounds per gun. Bolts removed.

EQUIPMENT: Standard for type less parachute and life raft.

INSTRUNENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable.

Fuel and oil tanks: Full. Engine: Operated satisfactorily prior
to Test ABLE.

Combat ready less: Bombs, ammunition, safety equipment and pyrotechnics.

REPORT OF DAMAGE TEST ABLE: MISSING - Blown overboard.

AIRPLANE: SBF-4E SERIAL: 31852 ENGINE: H-2600-20 SERIAL: 121049

TARGET VESSEL: INDEPEANDFNCE LOCATION IN VESSEL: Flight deck, port side,
frame 70-80.

ARMAMENT AND BOMB LOAD: Two 20 mm cannon (fixed); twin .30 cal mount aft.
Ten rounds per gun. Bolts removed.

EQUIPMENT: As specified for type, less parachute and life raft.

SPECIAL EQUIPMENT: VG recorder.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable.

Fuel and oil tanks: Empty. Engine: Operable - not preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyro-
technics.

REPORT OF DAMAGE TEST ABLE: MISSING - Blown overboard.

Enclosure (C) to Director Ship Material Serial 001500
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DIRECTOR OF SHIP MATERIAL-BUREAU OF' AERONAUTICS GROUP (014,J)
TEST ABLE

Al [ICRAFT DA'AGI] E -PORT

AIRPLANE: OS2U-3 SERIAL: U9632 ENGINE: 985-AN-2 SERIAL: 12771

TARGET VESSEL: ARKANSAS LOCATION IN VESSEL: Top No. 3 turret.

ARMAMENT AND BOMB LOAD: One .30 cal fixed gun fwd; one .30 cal free gunaft. Ten rounds per gun. Bolts removed. One inert 100 lb. G.P. bomb,
fused.

EQUIPMENT: Standard equipment for type lcss parachutes and life raft.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable.

Fuel and oil tanks: Empty. Engine: Operaile - not preserved.

Combat ready less:. Bombs, ammunition, fuel, safety equipment, pyro-
technics.

REPORT OF DAMAGE TEST ABLE: Missing except for catapult fitting and floatkeel strip found on car on turret No. 3.

Enclosur'e (C) to Director Ship Material Serial (;u1500
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST ABLE

AIRCRAFT DAMAGE REPORT

AIRPLANE: XSC-1 SERIAL: 35300 ENGINE: 1820-62 SERIAL: 114904

TARGET VESSEL: NEW YORI LOCATION IN VESSEL: Catapult, amidships.

ARMAMENT AND BOMB LOAD: Two .50 cal fixed RAN guns fwd. Ten rounds per
gun. Bolts removed. Inert 100 lb. G.P. bomb with live fuses.

EQUIPMENT: Standard equipment for type less parachute and life raft.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and opeiable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable.

Fuel and oil tanks: Empty. Engine: Operable - not preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyro-
technics.

REPORT OF DAMAGE TEST ABLE: This aircraft suffered major damage to struc-
tural components. Fuselage aft of the cockpit was buckled, the skin heavily
wrinkled, frames buckled. Wings showed no damage to main structure or
wrinkling of skin. All control surfaces were heavily damaged, with some
flap, aileron, rudder and elevator hinges broken. Main float suffered minor
dents and scratches. Cockpit canopy had plexiglass panels blown out.
Fabric on control surfaces was lightly burned and charred. No damage for-
ward of cockpit.

Power plant, armament and airborne equipment suffered no damage. Elec-
tronic equipment had only a switch broken from secondary causes. The fuse
in the 100 lb. inert bomb was intact.

This aircraft was tailed into the blast (relative bearing about 155°)
and would have suffered less damage, particularly to control surfaces had
it been facing the blast. Securing cables were intact.

Aircraft was retained for use in Test BAKER.
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST ABLE

AIRCRAFT DAMAGE REPORT

AIRPLANE: SC-i SERIAL: 35561 ENGINE: 1820-62 SERIAL: 99855

TARGET VESSEL: NEW YORh LOCATION IN VESSEL: Port side main deck Fr. 80.

ARMAMENT AND BOMB LOAD: Two .50 cal fixed guns forward. Ten rounds per
gun. Bolts removed. No special bombs.

EQUIPMENT: Standard for type less parachutes and life raft.

INSTRUMENTS: Complete, less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and ope'rable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable.

Fuel and oil tanks: Empty. Engine: Operable - not preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyro-
technics.

REPORT O P DAMAGE TEST ABLE: This aircraft suffered major damage to struc-
tural components. Fuselage turtleback was crushed downward, fuselage heavily
wrinkled and buckled with rivets pulled away from frames where skin was
badly distorted. The main float strut was slightly bent, the float being
undamaged except for minor scratches. Plexiglasswas blown out in the cock-
pit canopy. Main structure of wings was undamaged and ailerons appeared to
be intact and operable. Flaps and tail surface controls were badly damaged
including broken attachment fittings.

Power plants, armament and airborne equipment suffered no damage. Some
damage to electronics was caused by the fuselage access door being blown
into the fuselage.

This airplane was tailed into the blast (relative bearing about 1550)
with blast pressure being exerted from aft and above. Less damage would
have resulted with the airplane oriented to face the blast.

Securing cables were intact.
This aircraft was retained in its present position for Test BAKER.

hnclosure (C.) to lilrector Ship Material Serial U1,15uU
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DIRECTOR OF' SHIP MATEHIAL*-BUREAU OF AERONAUTICS GROUP (014J)
TEST ABLE

AIRCRAFT DAMAGE REPORT

AIRPlANE: 0S2.)-3 SERIAL• 5765 ENGINE: 985-AN-2 SERIAL.: 12558

TARGET VESSEL: NEVADA LOCATION IN VESSEL: Main deck stbd side aft-fr. 13U.

ARMAMENT AND BOMB LOAD: One .3o cal fixed gun fwd. One .30 cal free gun
aft. Ten rounds per gun, bolts removed. Inert 100 lb. G.P. bomb - fused.

EQUIPMENT: Standard equipment for type less partchutes and life raft.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable.

Fuel tanks: Empty. Engine: Operable and not preserved.

Oil tank: 7 gal.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyro-
technics.

REPORT OF DAMAGE TEST ABLE: This aircraft was completely demolished. Air-
craft was blown off the catapult about 50 feet forward onto the deck. Main
float was detached from the fuselage and crushed. Fuselage aft of the rear
cockpit was broken off and blown over the side. Other structure was badly
distorted. Starboard wing is missing and about eight feet of the port wing
still attached to the fuselage was badly distorted. Paint charred from
heat but no evidence of airplane burning.

Propeller blades distorted from engine falling on deck with forward
part of fuselage. Engine fairly intact.

Armament, equipment and electronics demolished from primary and second-
ary causes.

Blast occurred aft of this airplane, slightly on the port side, relative
bearing about 200', with no protection from the ship's structure.

The remaining parts of this airplane were jettisoned.

.Etc osure (C; to Di rec tor Ship Material Serial 001500
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST ABLE

AIRCRAFt DAMAGE REPORT

AIRPLANE: OS2U-3 SERIAL: 5742 ENGINE: 985-AN-2 SERIAL: 1.2462

TARGET VESSEL: NEVADA LOCATION ON VESSEL: On catapult aft #4 turret,
f fraine 123,

ARMAMENT AND BOMB LOAD: One .3U cal fixed gun fwd. One .30 cal free gun
aft. Teri rounds per gun, bolts removed. One ](U lb. G.P. inert bomb fused.

EQUIPMENT: As specified for type, less parachute and life raft.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable.

Fuel and oil tanks: Fuel, empty; oil, Sgallons. Engine: Operable - not
preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment and
pyrotechnics.

REPORT OF DAMAGE TEST'ABLE: This aircraft was completely demolished, torn
from its securings and overturned 20 feet away onto the deck. The main
float was detached and crushed. Fuselage aft of the cockpit was broken off
and missing. Port wing is missing. A portion of the starboard wing is
missing, the remainder badly buckled.

Armaments, airborne'equipment and electronics were demolished along
with supporting structure. Power plant and components badly damaged from
landing on gun structure.

Paint charred from heat of blast and fire on the NEVADA. No evidence
of aircraft burning.

Direction of the blast was about 2000 relative.
Remaining parts of airplane were jettisoned.

Enclosure (C) to Director Ship Mat erial Serial 001500
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST ABLE

AIRCRAFT DAMAGE REPORT

AIRPLANE: OS2U-3 SERIAL: 5342 ENGINE: 985-AN-2 SERIAL: 10070

TARGET VESSEL: PENNSYLVANIA LOCATION IN VESSEL: On catapult.

ARMAMENT AND BOMB LOAD: One .30cal fixed gun fwd, one .30 cal free gun aft.
Ten rounds per gun, bolts removed. Orne inert loo lb. G.P. bomb, fused.
EQUIPMENT: Standard equipment for type less parachutes. One MR II life
raft.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Aircraft intact and operable.

Fuel and oil tanks: Empty. Engine: Operable - not preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyro-
technics.

REPORT OF DAMAGE TEST ABLE. This aircraft received moderate damage as a re-sult of the bomb blast and major damage as a result of being blown off thecatapult onto the deck. The main float was dented and punctured by the falland striking protuberances. Port side of engine accessory cowl and fuselagebetween cockpits heavily dished by blast. After tie down tube pul led throughbottomof fuselage by securing cable. Starboard wing badly buckled and fuse-lage skin wrinkled on starboard side from wing strikinig deck. Heavy damageto control surfaces and flaps, including distorted frames, burned fabric,broken hinges. Cockpit plexiglass blown out.
Power plant and airborne equipment undamaged.
Port bomb rack received minor damage. The 160 lb. bomb was releasedand on deck with vanes and fuse caps missing from nose and tail fuses.
Electronic gear inspected vliually appeared to be undamaged.Direction of the blast was about 2150 relative, with no protection fromthe ship's structure.
The aircraft was jettisoned.
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DIRECTOR OF SHIP MATERIAL--BUREAU OF AERONAUTICS GROUP (014J)
TEST ABLE

AIRCRAFT DAMAGE REPORT

AIRPLANE: O2U-3 SERIAL: 5584 ENGINE: 985-AN-2 SERIAL: 12774

TARGET VESSEL: PENNSYLVANIA LOCATION IN VESSEL: Main Deck Aft., frame
139.

ARMAMENT AND BOMB LOAD: One .30 cal fixed gun fwd, Twin .30 cal guns aft.
Ten rounds per gun, bolts removed. One 100 lb. G.P. Lomb fused.

EQUIPMENT: Standard equipment for type less parachutes. One MK II life
raft. No special equipment.

INSTRUMENTS: Complete less clock. OXYGEN- Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION:

Fuel and oil tanks: Empty. Engine; Operable - not preserved,

Combat ready less: Bombs, ammunition, fuel, safety equipment and pyro-
technics.

REPORT OF DAMAGE TEST ABLE: This aircraft was tilted in its cradle and suf-
fered major damage to control surTaces and light structures. Main float was
dented, skin wrinkled, and seams opened at one point. Top of fuselage be-
tween cockpits dished in, port. side of accessory cowl dished, plexiglass
blown out of cockpit canopy, and after tie down tube was pulled through the
bottom of the fuselage by the securing cable. All control surfaces heavily
damaged with frames buckled, fabric burned and hinges broken.

Power plant and armament were undamaged. Airborne equipment and -lec-
tronics were damaged only from secondary causes, .with electronic equiip..ment
in most cases operable after the blast.

Direction of the blast was about 2150 r-elative with no protection from
ship's structure. This aircraft %ould have survived a blast froni ahead
%k ith considerably less damare.

Aircraft was jet isorned.
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST ABLE

AIRCRAFT DAMAGE REPORT

AIRPLANE: O82U-3 SERIAL: 09574 ENGINE: 985-AN-2 SERIAL: 12925
TARGET VESSEL: SALT [AKE CITY LOCATION IN VESSEL: Stbd. Catapult Mount

Frame 60.
ARMAMENT AND BOMB LOAD: One fixed .3U cal forward, twin .30 cal free guns
aft. Ten rounds per gun, bolts removed.

EQUIPMENT: Standard equipment for type less parachutes, and life raft.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.
GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable.

Fuel and Oil Tanks: Empty. Engine: Operable - not preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment and pyro-
techhics.

REPORT OF DAMAGE TEST ABLE: Missing - blown overboard. Right wing tip
float and aileron found on forecastle.

AIRPLANE: OS2U-3 SERIAL: 5956 ENGINE: 985-AN-8 SERIAL: 31903
TARGET VESSEL: PENSACOLA LOCATION IN VESSEL: Port Catapult Mount., Frame

65.
ARMAMENT AND BOMB LOAD: One fixed .30 cal fwd, one .3u cal. free gun aft.
Ten rounds per gun, bolts removed.

EQUIPMENT: Standard for type less parachutes and life raft.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL. CONDITION AND CONFIGURATION: Airplane intact and operi,le.

Fuel and or I t"anks: tEmpty. Engine: Operable - not preserved.

SConiibt ready 1,,ss: Bombs, ammunition, fuel, safetV equipment. and pyro-
technics.

h'kl'Ol1T OF DAMAGE TEST ABLE: Missing - found hanging over port side by cable
rIIMind prop( II vr shaft, 9U% submerged.

IEInclsure (C) to I)it,' .. hip Niaterial Serial O 1ISU()
SLCHETi
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L)DIRECTOR OF SHIP MATERIAL-BUIREAU OF AEIBONAUTICS GROUP (014J)
TEST ABLE

AIRCRAFT DAMAGE REPORT

AIRPLANE: [BZY-5E SERIAL: 7085 ENGINES: 1-I 830-92 SERIALS: P-357547,
P-357729, P-357700,
P-357554.

LOCATION OF AIRPLANE: Moore(d in target area.

ARMAMENT AND BOMB LOAD: None since this is a hospital airplane.

EQUIPMENT:. As spec5fied for type, idss tarachutes and 1ife rafts.

INSTRUMENTS: Complete, less clock.

ELECTRONICS: Standard equipment for type installed and operable.I• GENERAL CONDITION AND CONFIGURATION: Airplane intac". and operable.
Fuel: 1100 gals; Oil: 160 gal; Engines: Operable not preserved. All

engines operated before andafter Test ABLE.

Combat ready less: Safety equipment and pyrotechnics.

REPORT OF DAMAGE TEST ABLE: This aircraft sustained major damage as a re-
sult of exposure to the bomb blast. The port side was heavily d ished with
some of the framing buckled above the anchor hatch from station 58 to sta-
tion IS5. The anchor hatch was blown in and the anchor hatch frame was
somewhat bowed in. From station 150 to 264 on a level with the anchor
hatch, the side was dished in. The hatch to the navigator's compartment
was buckled slightly and blown in, ites frame being slightly bowed. From
station 350, the side of the fuselage was dished heavily with its framing
bowed in aft to station 47t at the level of the midship hatch. Aft of sta-
tion 470 at this level there was lighter dishing of skin and framing. The
beaching gear hatch was blown in and slightly buckled but its frame is
relatively undistorted. The midships hatch was blown in and badly wrinkled
and the steps leading down into the midships compartment were bowed down-
ward. From station 380 at the level of the waist hatch and above the skin
was dished and wrinkled longitudinally all the way up to station 820 with
framing buckled and bowed in. The waist hatch was blown in and heavily
buckled, its rollers were off the track. At station 706 the skin was
gaping from WL plus 120 to WL plus 192, the riveting on the frame having
pulled out. The starboard side was slightly dished in from station 274 to
station 469 with frames slightly bowed in but not heavily buckled. Aft of
station 469 there was further dishing in and wrinkling of skin, The waist
hatch was blown in and slightly buckled. •then its rollers were replaced on
the track it was possible to close and secure this hatch. The cockpit
canopy and wind screen had panels of plexiglass blown in on the port side.
The sean:, in the hull are apparently intact and the aircraft is not taking
water in appreciable amounts. All conpartmentatinn doors were wrenched or
blown open, but could be closed and secured. The only notable damage to
the wings was; the blowing open of bomb bay doors, all of which were uni-
formly blown in by the blast on both wings. The aileron and flap systems
were intact and undamaged.

The only notable damage to the empennage consisted of slight dishing
and wrinkling of the port side of rh- port vertical fin. The empennage was
otherwise undamaged.

There was no damage to airborne equipment or electroniics.
The power plants were operated satisfactorily before and after Test

ABLE, by a flight test with the BuAer Group prior to the test and by
taxiing to a protected mooring after the test.

Direction of the blast was about 330 ' re1atlivre.
This seaplant was repai red to insure watertiht integrity and retained

for use 'n Test BAKERI.
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DIRECTOB OF StlIP MATEFRIAI-HUREAU OF' AE•RONAUTICS GBOUP (014J)
TEST ABLE

AIHCRAF-T DAMAGE REPORT

AIRPLANE: PB2Y-511 ' RIAL: 7052 ENGINES: 11-1830-92 SERIALS: 1)-138399,
11-138428, P.138440,

P1-138386.

LOCATION OF AIRPLANE: Moored in target area.

ARMAMENT AND BOMB LOAD: None since this is a hospital airplane.

EQUIPMENT: As specified for type, less parachutes and life rafts.

INSTRUMENTS: Complete, less clocks.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact arin operable.

Fuel: 900 gals; Oil: 160 gals; Engines.: Operable, not preserved. En-
gines operated before arid
after Test ABLE.

Combat. ready less: Safety equipment and pyrotechnics.

REPORT OF DAMAGE TESTABLE: This aircraft. sustained major damage to the hull,
fuselage and isolated light damage as a result of exposure to the bomb deton-
ation. The pGrt side sustained blast damage. The anchor hatch was dished
in and slightly buckled, but its security remained intact. From station 70
to the navigation compartment hatch, the skin is lightly dished and wrinkled
and the frames slightly bowed. The navigation hatch is buckled slightly but
its security is intact. The after panel of the pilot's port side canopy was
blown in. The beaching gear hatch was blown in but is intact and could be
forced back into a secure position. The midships hatch was blown in and
pulled off its hinges. Distortion of the door and its frame was almost neg-
ligible and it was easily closed and secured. The side dishing in which oc-
curred from station 264 to station 5b5 was very light. Tlue waist hatch was
blown in and its frame was slightly distorted as evidenced by wrinkles in the
skin near its corners. Aft of station 585, the entire side from WL plus 106
to WL plus 182 and aft to station b30 was moderately dished in with the fram-
ing bowed in but stringers intact. The seams and riveting are intact. The
starboard side of the fuselage was apparently undamaged. The h u ll under-
water was apparently undamaged with no seams spread. The compartments are
not taking water in any appreciable quantity. The only damage to tie wing
group was to the bomb bay doors on the port side which were all buckled,
though not completely blown ii. The aileron and flap systems were undamaged
and are operable.

There was no damage to airborne equipment or electronics.
Power plants were operated before and after the test, prior to Test

ABLE by a flight test by the BuAer Group and after the test by taxiing to
protected moorings.

[irection of the blast was about 3300 relative.
This seaplane was repaired and retained for use in Test BAKER.
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DIRECTOR OF SHIP MATERIAL--BUREAU OF' AERONAUTICS GROUP (014J)
TEST ABLE

AIRCRAFT DAMAGE REPORT

AIRPLANE: F6F-5 SERIAL" 7.1358 ENGINE: 2800-I0W SERIAL: hP-201986

TARGET VESSEL: GILLIAM APA 57 LOCATION IN VESSEL, Port- side, upper
deck, aft.

ARMAMENT AND BOMB LOAD: Six .50 cal BA•iguni.-fwd. Ten .:ounds per gun,

bolts removed.

EQUIPMENT: Standard for type, less parachute and raft.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact; and operable. %ings
folded.

Fuel and oil tanks: Fuel empty; oil, 7 gals. Engine: Operable -
preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment and pyro-
technics.

REPORT OF DAMAGE TEST ABLE: MISSING - Sunk with USS GILLIAM.

AIRPLANE: FM-2 SERIAL: 73535 ENGINE: 1820-56W SERIAL: 116203

TARGET VESSEL: GILLIAM APA 37 LOCATION IN VESSEL: 2nd platform, cargo
hold.

ARMAMENT AND BOMB LOAD: Four .50 cal BAM guns fwd. Ten rounds per gun,
bolts removed.

EQUIPMENT: Standard for type, less parachute and raft.

INSTRUMENTS: Complete less clock. OXYGEN, Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFfGURATION: Airplane intact and operable. Wings
folded.

Fuel and oil tanks: Empty. Engine: Operable - preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment and pyiro-
technics.

REPORT OF DAMAGE TEST ABLE: MISSING Sunk with USS GILLIAM.
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST ABLE

AIRCRAFT DAMAGE REPORT

AZRPLANE, FG-.ID SERIAL: 87847 ENGINE: R-2800-8W SERIAL: 323039-P

TARGET VESSEL: BANNER APA 60 LOCATION IN VESSEL: Port side upper deck
aft.

ARMAMENT ANP BOMB LOAD: Six .50 cal BAM guns, ten rounds per gun, bolts
removed.

EQUIPMENT: Standard for type less parachute and raft.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment. for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
spread.

Fuel tank: empty; Oil tank: 17 gals. Engine: Operable, preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyro-
technics.

REPORT OF DAMAGE TEST ABLE:: This aircraft sustained moderate damage as a
direct result of exposure to the blast. The fuselage was buckled slightly
and dished in on the starboard side aft of the cockpit. The controls were
rather badly blown about and suffered major damage generally. Tlhe ailerons
made of plywood were completely splintered, The main structure of the wings
was intact and undamaged and the landing gear was entirely intact.. The cock-
pit canopy sliding section had plexiglass blown, in. The engine accessory
cowling heavily dished in.

There was no damage to armament or electronics equipment.
There was no further damage to power plant or airborne equipment other

than Universal drop tank collapsed and unusable and the cowl flaps were
blown open and three sections blown from their hinges.

Direction of the blast was 1600 relative. It is apparent that heavy
damage to controls resulted largely from the aircraft being tailed into the
blast.

This aircraft was retained in its present position for Test BAKER.

Enclosure (C) to Director Ship Material Serial 001500

SECRET
Page 166 of 277 pages



DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST ABLE

AIRCRAFT DAMAGE REPORT

AIRPLANE: FM-2 SERIAL: 55299 ENGINE: R-1820-58W SERIAL: 117590

TARGET VESSEL: BANNER APA 60 LOCATION IN VESSEL: No. 2 Cargo Hold.

ARMAMENT AND BOMB LOAD: Four .50 cal BANI guns. Ten rounds per gun, bolts
removed.

EQUIPMENT: Standard for type less parachute and raft.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
folded.

Fuel tank: empty; Oil tank: 17 gals. Engine: Operable - preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment and pyro-
technics.

REPORT OF DAMAGE TEST ABLE: This aircraft suffered major damage when hatch
covers overhead fell on it. The fuselage sustained the greater part of the

.impact. The wings were dented and punctured by falling debris as was the
empennage to a lesser degree. None of the damage can be attributed directly
to the physical phenomena associated with the detonation of the bomb.

No additional damage other than that mentioned above was sustained by
armament, electronics and airborne equipment or to power plant components.

A more detailed description of damage to aircraft and components is of
no significance since this airplane would have been completely undamaged
except for loose pontoon hatch covers falling into the cargo hold.

The aircraft was jettisoned.

Enclosure (C) to Director Ship Material Serial 001500
SECRET

Page 167 of 277 pages



DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST ABLE

AIRCRAFT DAMAGE REPORT

AIRPLANE: FM-2 SERIAL: 56736 ENGINE: R-1800-56W SERIALI 115592

TARGET VESSEL: BARROW APA 61 LOCATION IN VESSEL: Stbd side, upper deck,
aft.

ARMAMENT AND BOMB LOAD: Four .50 cal BAM guns. Ten rounds per gun. Bolts

removed.

EQUIPMENT: Standard for type less parachute and raft.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
folded.

Fuel and oil tapks: empty. Engine: Operable - preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment and pyro-
technics.

REPORT OF DAMAGE TEST ABLE: This aircraft suffered major damage as result
of exposure to the bomb blast. The fuselage aft of the cockpit was badly
buckled and the monocoque section failed and collapsed in several places.
The cockpit canopy sliding section was demolished. The main landing gear
was intact, but the tail wheel was broken. The main framing of the wings
is generally intact and undamaged except where the wing tips struck the
deck. The ailerons and flaps suffered blast damage and are generally beyond
repair. The empennage is slightly damaged, components having blow'i about
and slightly distorted by blast; the fabric on the rudder port side and on
the port elevator tip has been burned.

Broken gunsight bulb was only damage sustained ?.o armament equipment.
Electronic units received no damage.
External fuel tank and oil tank were dished in approximately 1" but

useable. Flight controls were inoperative.
No damage to power plant or components.
Direction of the blast was 3200 relative.
This aircraft was jettisoned.
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST ABLE

AIRCRAFT DAMAGE REPORT

AIRPLANE: FM-2 SERIAL: 47238 ENGINE: R-1820-56 SERIAL: 117666

TARGET VESSEL: BARROW APA 61 LOCATION IN VESSEL: No. 2 Cargo Hold.

ARMAMENT AND BOMB LOAD: Four .50 cal BAM guns. Ten rounds per gun. Bolts
removed.

EQUIPMENT: Standard for type less parachute and raft.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELE•IRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplarne intact and operable. Wings
folded.

Fuel and oil tanks: empty. Engine: Operable - preserved.

Combat ready less: Bombs, ammunition, fuel, safety equiprment and pyro-
technics.

REPORT OF DAMAGE TEST ABLE: This aircraft suffered major damage as a direct
result of the collapse and fall of overhead hatch covers which struck its
structure. The fuselage was crushed from the forward end of the cockpit
canopy to the monocoque. The monocoque sectionr itself collapsed, the back
oi the fuselage being broken down. The starboard wing sustained heavy
structural damage on its trailing edge and dents and punctures at random
from the falling covers. The flaps and ailerons were completely collapsed.
The main landing gear, the tail wheel and the entire empennage were undam-
aged. The engine and engine mount were intact.

No other damage was sustained by armament, electronic and airborne
equipment or by power plant, components.

A detailed description of damage to component parts is of no signif-
icance since this aircraft would have been completely undamaged except for
loose hatch pontoons falling into the cargo hold.

llis aircraft was jettisoned.
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST ABLE

AIR RAFT DAMAGE REPORT

AIRPLANE: FG-IU SERIAL, 87396 ENGINE: 2bUU-8W' SERIAL: R-23117

TARGET VESSEL: BLADEN APA 63 LOCATION IN VESSEL: Port sideupper deck
aft.

ARMARENT AND BOMB LOAD: Six .5G cat RAM guns. Ten rounds per gun. Bolts
removed.

EQUIPMENT: Standard foxr type less parachutes and rafts.

INSTRUMENTS: Complete less closk. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings

spread.

Fuel and oil tanks: Fuel empty; oil 12 gals. Engine: Operable -
preserved.

Combat ready less: Bombs, ammunition, safety equipment, fuel, pyro-
technic s.

REPORT OF DAMAGE TEST ABLE: This aircraft sustained very light damage. The
plexiglass in the cockpit canopy was blown in on the port side. Port wing
had fabric ruptured on the lower side. Paint on the aileron tab was charred.
Budder was blown to starboard side, slightly distorted and had fabric burned.
There was no other damage except cowl flap hinges slightly sprung.

The blast direction was from 21 0 0 relative.
This airplare was retained in its present position for Test BAKER.
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DIRECTOR OF SHIP MATER1AL-BEBEAU OF AERONAUTICS GROUP (0,14J)
TEST ABLE

AIRCRAFT DAMAGE REPORT

AIRPLANE: .M2 SERIAL: 47265 ENGINE.- 1,820.56W SERIAL: 116097

TARGET VESSEL: i1LN)EN APA 63 LOCATION IN VESSEL: 2nd Platform Cargo Hold.

ARMAMENT AND BOMB LOAD: Four .50 cal BAMI gunis. Ten rounds per gun. Bolts
removed.

EQUIPMENT: Standard for type less parachute and raft.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION. Airplane Intact and operable. Wings
folded.

Fuel and oil tanks7 empty. Engine: Operable - preserved.

Combat ready except: Bombs, amnmunition, safety equipment, fuel, pyrotech-
n ics.

REPORT OF DAMAGE TEST ABLE: Undamaged.
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GEOUP (014J)
TEST ABLE

AIRCRAFT DAMAGE REPORT

AIRPDtAME'8: FG-1D VERIAL: 82433 ENGINE: R-2800-I0W SERIAL

TARGET VESSEL: BUTTE APA 68 LOCATION IN VESSEL: Upper deck stbd. side

aft.
ARMAMENT AND BOMB LOAD: Six .50 cal BAM guns. Ten rounds per gun. Bolts

removed.

EQUIPMfENT: Standard for type less parachute and raft,

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
folded.

Fuel tank: empty; Oil tank: 14 gals. Engine: Operable - preserved.

Combat ready less: Bqmbs, ammunition, fuel, safety equipment and pyro-
technics.

REPORT OF DAMAGE TEST ABLE: This aircraft sustained moderate damage as a
direct result of exposure to the bomb. The fuselage was completely undam-
aged. Both wing fold hinges were wrenched from their security to the wing
stub main spar shearing attachment bolts. Fabric on the underside of the
port wing was partly burned and ruptured. The landing gear was completely
intact and undamaged. The rudder and fin only of the empennage group were
damaged; the rudder had fabric burned off on the port, side, and the vertical
fin skin was slightly dished on the same side. The port side of the canopy
sliding section was blown in.

There was no damage to power plant, airborne equipment, armament or
electronics.

It appears that the folded wings were partially spread by the blast and
then blown violently backwards. This airplane would have received very
ligkbh f !dmtte- had the wings been spread.

Direction of the blast was about 3100 relative.
This aircraft was retained in its present position on the BUTTE for

Test BAKER.
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DIRECTOR OF SlIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST ABLE

AIRCRAFT DAMAGE REPORT

AIRPLANE: FM-2 SERIAL: 65901. ENGINE: R-1820-56 SERIAL: 116326

TARGET VESSEL: BUTTE APA 68 LOCATION IN VESSEL: No 2 Cargo Hold.

ARMAMENT AND BOMB LOAD: Four .50 cal BAM guns. Ten rounds pergun. Bolts
removed.

EQUIPMENT: Standard for type less parachute and raft.

INSTRUMENTS, Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. %ings
folded.

Fuel and oil tanks: empty. Engine: Operable - preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment and pyro-
technics.

REPORT OF DAMAGE TEST ABLE: This aircraft received major structural damage

solely as a result of pontoon hatch covers becoming dislodged arid falling
into the cargo hold onto the airplane. The turtle back aft of the cockpit
was crushed and the monocoque section of the fuselage collapsed and was badly
buckled. Both wings and tail sections were heavily damaged by fall I Ing
debris.

Components were damaged frnn secondary causes but a detai led descrip-
tion of the damage is of no significance since it wrs not caused directly by
the bomb blast.

This aircraft was jettisoned.
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST ABLE

AIRCRAFT DAMAGE REPORT

AIRPLANE: FG-1D SERIAL: 8bU46 ENGINE: 2800-8W SERIAL: 212412

TARGET VESSEL: CARTERET APA 70 LOCATION IN VESSEL: Upper deck, stbd side
aft.

ARMAMENT AND BOMB LOAD: Six .50 cal BAAM guns. Ten rounds per gun. Bolts
removed.

EQUIPMENT: Standard for type less parachute and life raft.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. %ings
folded.

Fuel and oil tanks: Fuel empty; oil 5 gal. Engine: Operable -
preserved.

Combat ready less: Bombs, ammunition, safety equipment, fuel, pyro-
technics.

REPORT OF DAMAGE TEST ABLE: This aircraft suffered major structural damage
from the blast. Engine accessory cowl dished in, fuselage was buckled and
partially collapsed on the starboard side of the cockpit. The starboard
wing outer panel was carried away pulling the wing fold hinge out of the
stub wing section. Flaps were blown down and hinges damaged. Aileron
paint burned h~ghly. Rudder was carried away.

There was no damage to power plants or equipment except for a slight
dish in the droppabie fuel tank.

Electronics equipment tested and showed no damage.
Armament was damaged from secondary causes, guns in starboard wing

panel missing with wing.
Direction of the blast was 1950 relative.
This airplane was retained in its present location on the CARTERET

for Test. BAKER.
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DIRECTOR OF SHIP MATERIAL-BUBEAU OF AERONAUTICS GROUP (014-1)
TEST ABLE

AIRCRAFT DAMAGE REPORT

AIRPLANE: FM2 SERIAL: 56954 ENGINE: 18320-56 SERIAL: 9b,%27,

TARGET VEiSSEL: CAIITERET APA 70 LOCATION IN VESSEL: 2ndl platform cargo
- ho I d.

ARMAMENT AND BOMB LOAD: Four .50 cal BANI guns. Ten rounds per gun. Polts

removed.

EQUIPMENT: Standard for type less parachute and raft.

INSTRUMENTS: Complete less clock, CX YGL N: Inst~al1]ed and charged.

ELECTRONICS: Standard equipment for type Installed and operable.

GENERAL, CONDITION AND CONFIGURATION: Airplane intact and operable. Vi rips

folded.

Fuel and oil tanks: Empty. Lngi~ne: Operable - preserved.

Combat ready less: Bombs, ammunition, safety equipment, fuel, pyrotechnics.

REPORT OF DAMAGE TEST ABLE: Undamaged.

AIRPLANE: F6F-5 SERIAL: 71753 ENGINE: 2800-10k~ SEK11IAL: 59276

TARGET VESSEL: CORTLAND) APA 75 LOCATION IN VESSEL: Upper deck, stbd si(:e
a ft.

ARMAMENT AND BOMP LOAD: Six .50 cal 1BA2~ guns. Ten round-s per gun. Bolts
removed.

EQUIPMENT: -Standard for type less parachute and raft.

INSTRUMENTS: Complete less clock. OXYGEN: Instal led and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact, and operable. 'Aings

fol ded.

Fuel and oil tanks: Empty . Lng I neP: Operable - preserved.

Conbat ready less: Bombs, ammunition, f uel , safety eqluipmIent, pVro-

t echn i cs.

REP'ORT OF DAMAGE TEST ABLE: This ai r-raft, suf fered verv light. damage to
the rudder w hi ch had paint s co rche d onl the side fac in ti;e hI a st. Co c kpi t,
canlopies were intact.

No damage to power p1lant, equipment , arnhanorit. or eleoct ronics from the
blast.

Direction of' the blast was 3000 relative.
THi ls a irc ra ft was re ta ined in i ts pro-se n t Inc a t on in ithe (coTIANI)

fujr Test. BAKER.
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AEnONAUrICS GROUP (014J)
TEST ABLE

AIRCRAFT DAMAGE REPORT

AIRPLANE: FN-2 SERIAL: 56756 ENGINE: 1820-56W SERIAL: 117621

TARGET VESSEL: CORTLAND APA 75 LOCATION IN VESSEL: 2nd platform, cargo
o ol d.

ARMAMENT AND BOMP LOAD: Four .50 cal BAM guns. Ten rounds per gun. Bolts

removed.

EQUIPMENT: Standard for type, less parachut.e and raft.

INSTRUMENTS: Complete less -lock. OXYGEN: Installed and charged.

ELECTRON ICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. %ings
folded.

Fuel and oil tanks: Empty. Engine: Operable - preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyro-
technics.

REPORT OF DAMAGE TEST ABLE: Undamaged.
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS G(hOUP (014J)
TEST ABLE

Al HCRAFT DAMAGE REPORT

AIRPLANE: F Si-2 SERIAL: 56945 ENGINE: 1-1820-56W SERIAL: 97782

TARGET VESSEL, CH•ITIENDEN APA77 LOCATION IN VESSEL: #2 cargo hold.

ARMAMENT AND BOMB LOAD: Four .50 cal I3AM guns. Ten rounds pec gun. Bolts
removed.

EQUIPMENT: Standard for type !ess parachute and raft.

INSTRUMENTS. Complete less clock. OXYG.,A'N iý;tailled and charged.

ELECTRONICS: Standard equipment for type instailed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane ifltit, and operable. Wings
folded.

Fuel and oil tanks: Empty. Engine: Operable - preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyro-
techhn, c3.

REPORT OF DAMAGE TEST ABLE: This aircraft sustained extreme damage as a re-
sult of being struck by the overhead hatch covers. The fuselage was crushed
from the engine mounts to the monocoque section. "The monocoque it.self
was flattened and crushed beyond recognition. 'Tlhe wing structure suffered
major damage being crushed by the falling hatch covers. The empeuage was
completely flattened. The engine, engine mounts, and the main. land *.rig gear
were undamaged.

Armament, electronics and airborne equipment suffered damage wIivn cargo
hatch panels fell on aircraft. Power plant components were undamnaqel.

A more detailed dtescription of damage to compone~ts is of no signifi-
cance since this aircraft would have been completely undamaged except for
the loose pontoon hatch falling into the cargo hold.

This aircraft was jettisoned.
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DIRECTOIR OF SHIP MATERIAL-BUREAU OF AEBONAUTICS GBOUP (014J)
TEST ABLE

AAIRCRAFT DAMAGE REPORT

AIRPLANE: FM-2 SERIAL: 55266 ENGINE: R-1820.-56 SERIAL: 76282

TARGET VESSEL: CJRITTENDEN APA 77 LOCATION IN VESSEL: Upper, deck, stbd
side, aft.

ARMAMENT AND BOMB LOAD: Four .50 cal 3AM guns. Ten rounds per gun. Bolt

removed.

EQUIPMENT: Standard for type less parachute and raft.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment fcr type installed an-I operable.

GENERAL CONDITION AND CONFIGURATION., Airplane intact and operable Wings
folded.

Fuel and oil tanks: Empty. Engine: Operable .- preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyrotech-
nics.

REPORT OF DAMAGE TEST ABLE: This aircraft suffered extreme damage as a re-
sult of exposure to the bomb blast. The fuselage is heavily battered and
buckled and is demolished aft of the cockpit. The monocoque section was
wrenched and twisted approximately 700 as well as collapsed. Both wing
stubs were wrenched in their primary structure and both wings sustained
major damage. The port. main spar attachment of the intermediate skin sec-
tion was pulled out along the entire length of Zhe spar. Thýe structure of
the wingis aft of the main spar was collapsed and the skin covering heavily
dished. Flaps and ailerons sustained heavy blast damage. The empennage
components were severely damaged; thestarboard stabilizer and elevator were
buckled. The rudder and vertical fins were intact though damaged. Fabric
covered surfaces were generally intact excepting for damage from flying de-
bris and for one small areaon the port eicvator which was slightly charred,
The main landing gear is intact although the starboard tire is partly flat
and the tail wheel was pulled bodily out of the fuselage. The cockpit can-
opy was entirely demolished. Tie IFF destructor impast switch was tripped.

There was no damage to power plant components.
Equipment: Oxygen demand regulator rendered inoperativeby bomb blast.

Droppable fuel tank was torn from shackle and collapsed rendering it un-
usable. Oil tank was dished in on one side but usable and still had filler
cap tightly secured.

Armament: Starboard wing guns damaged and sunfilter on gun sight was
broken.

There was no visual evidence of darrage to electronic equipment.
Direction of the blast was 350' relative and very close aboard.
This aircraft was jettisoned.
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DIRECTOR OF SHIP MATERIAL-BJIUIEAU OF AERONAUTICS GROUP (01.4J)
TEST ABLE

AIRCRAFT DAMAGE REPORT

AIRPLANE: F6F,5 SERIAL: 71553 ENGINE: R-2800-l.0• SERIAL: HP-208355

TARGET VESSEL: DAWSON APA 79 LOCATION IN VESSEL: Upper deck, stbd side,
a ft.

ARMAMENT AND BOMB LOAD: Six .50 cal. WA1 guns. Ten rounds per gun. Bolts
removed.

EQUIPMENT: As specified for type less parachute and raft.

INSTRUMENTS" Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
folded.

Fuel tanks empty, oil tanks 11 gal. Engine: Operable - preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyro-
technics.

REPORT OF DAMAGE TEST ABLEE: This aircraft sustained major damage as a di-
rect result of exposure to the bomb. Aft of the cockpit, the fuselage is
broken as if by a blow from the starboard. The structure failed coynplrltkly.
Skin was stripped from framing and ruptured. The main part of the starooard
wing is fractured forwardof the gun bay and the wing is partially collapsed.
The port wing main spar is broken outboard and sprung at the gun bay. The
wing is partially collapsed. Empennage and wing control surfaces were heav-
ily damaged. The plexiglass side panels of the cockpit canopy were blown
in though the wind screen section remained intact. The main landing gear
and tires are undamaged; the tail wheel is wrenched out of the fuselage.

The port inboard gun was off its mounts and starboard inboard gun was
damaged.

The AN/APS-4 bomb unit that had been secured to the starboard bomb
rack was completely smashed and only component parts could be removed for
test. With the exception of broken tube and minor repairs, the component
functioned in a normal manner when tested.

The Universal drop tank was collapsed and unusable.
The nose cowl and cowl flap attachment lugs on engine cylinder were

broken. Oil and ADI tanks were "dished" but both tanks were usable. The
oil tank was still filled to operating ievel with oil.

Direction of the blast was 330* relative.
This aircraft was jettisoned.

Enclesure (C) to Director Ship Material Serial 0015U0
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST ABLE

AIRCRAFT DAMAGE REPORT

AIRPLANE: FM-2 SERIAL: 73871 ENGINE: H-1820-56W SERIAL: 99273

TARGET VESSEL: DAWSON APA 70 LOCATION IN VESSEL: #2 cargo hold.

ARMAMENT AND BOMB LOAD: Four .5u cal BAM guns. Ten rounds per gun. Bolts
removed.

EQUIPMENT: Standard for type less parachute and raft.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
folded.

Fuel and oil tanks: Empty. Engine: Operable - preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyro-
technics.

REPORT OF DAMAGE TEST ABLE: This aircraft sustained major damage when the
overhead hatch covers fell on it. The upper half of the fuselage was crushed
and the remainder buckled; the wing control surfaces were badly ba:t'ered
and the wings sustained major dents and punctures. The empennage was wrenched
and skin on the vertical fin was ruptured. The fuselage forward of the
cockpit was relatively undamaged. The- ndig -ge-r vs-iniatt except, ha"*
the starboard tire was flat. The tail wheel was collapsed into the fuse-
lage.

No damage was sustained by power plants or equipment and electronics.
A release cable was broken on MK 5 release.

More detailed description of damage to this aircraft and components is
of no significance since it was caused entirely by falling debris and was
not a direct result of the bomb blast.

This aircraft was retained in its present position on the DAWSON for
use in Test BAKER.

Enclosure (C) to Director Ship Material Serial 001500
SECRET
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DIECTOR GF StiIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
"TEST ABLE

AIRCRAFT DAMAGE REPORT

AIRPLANE: SERIAL: 18833 ENGINE: H-2800-08 SERIAL: 1P-212059

TARGET VESSEL: FALLON APA 81 LOCATION IN VESSEL: Upper deck, stbd side,
a ft.

ARMAMENT AND BOMB LOAD: Six .50 cal BAM guns. Ten rounds per pan. Bolts
removed.

EQUIPMENT: Standard for type less parachute and raft.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTR)NICS: Standard equipment for type installed and operable,

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
spread.

Fuel and oil tanks: Empty. Engine: Operable - preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyro-
technics.

-REPORT OF DAMAGE TEST ABLE: This aircraft sustained major damage as a re-
sult of exposure to the bomb blast. The fuselage was slightly buckled and
was heavily dished in on the port side aft of the cockpit. The main struc-
tureof the starboard wing was wrenched and the riveting of skin to the main
sparon the upper surface was pulled out. The fabric is intact but stretched.
The port wing main structure is generally undamaged though some distortion
is evidenced near the tip. The empennage and wing control surfaces were
generally damaged. Metal and fabric covered surfices are distorted but
generally intact. Plywood ailerons are completely splintered and largely
carried away. The cockpit canopy sliding section has plexiglass blown
in, the wind screen section remaining inLtact. The landing gear appears to
be completely undamaged.

Working parts Gf the starboard bomb shackle are binding.
Detailed inspection of principal electronics items showed no change in

the performance or condition of the units.
Hydraulic system was inoperative due to broken line in ,ing. External

drop tank partially collapsed and released.
No damage to power plant or cbmponents except failure of cowl flaps ,s

result of the hydraulic system being inoperative.
Direction of the blast was 1950 relative.
This aircraft was retained in its present position on the FALLON for

Test BAKER.

Enciosure (C) to Director Ship Material Serial U1500S
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (0•14J)
TEST ABLE

AIRCRAFT DAMAGE REPORT

AIRPLANE: FM-2 SERIAL: 74203 ENGINE: R-1820-56W SERIAL: 99450

TARGET VESSEL: FALLON APA 81 LOCATION IN VESSEL: #2 cargo hold.

ARMAMENT AND BOMB LOAD: Four .50 cal BiAl guns. Ten rounds per gun. Bo)lts
removed.

EQUIPMENT: Standard for type less parachute and raft.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITTON AND CONFIGURATION: Airpl'a-ne intact and operable. Winigs
folded.

Fuel and oil, tanks: Empty. Engine: Operable - preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyro-
technics.

REPORT OF DAMAGE TEST ABLE: This aircraft suffered major structural damage
when overhead hatch covers fell on it. The cockpit canopy and upper part
of the fuselage aft are completely collapsed, the lower part of the fuselage
is buckled. The starboard wing main structure is intact but the skin, flaps
and aileron have received heavy damage from falling debris. The port wing
was badly crushed and distorted throughout. The fuselage forward of the
cockpit wind screen is relatively undamaged and the landing gear is intact.
The empennage is undamaged and intact.

Major damage to airplane caused by falling hatch covers and was not a
direct result of thie blast.

Detailed description of damage to component parts is of no significance
since the airplane would have been completely undamaged except for the loose
hatch pontoon falling into the cargo hold.

This aircraft was retained in its present position on the FALLON for
Test BAKEB.

Enclosure (C) to Director Ship Material Serial 001500
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST ABLE

AIRCRiAFT DAMAGE REPORT

AIRPLANE: F6F-5 SERIAL: 7'1606 ENGINE: 1-280U-l10 SERIAL: HP-207278

TAPGET VESSEL,- FIL"',-RE APA 83 LOCATION IN VESSEL: Upper deck, stbd side
aft.

ARMAMENT AND BOMB LOAD: Six BAM .50 tal fixed guns. Ten rounds per gun,
Bolts removed. No special bombs.

EQUIPMENT: A.s zecified for type, less parachutes.

INSTRUMENTS: Complete less clock.

ELECTRONICS: Standard equipment for type installiýd and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
folded.

Fuel and oil tanks: Empty. Engine: Operable - preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyro-
technics.

REPORT OF DAMAGE TEST ABLE: This aircraft suffered light damage. Fuselage
skin on the port side aft of the cockpit was slightly dished with no damage
to frames. Cockpit canopy had broken plexiglass with frame intact. Star-
board wing, folded before the biast was blown off its jury lock and swung
over the side slightly damaging the jury lock fitting.

Power plant, armanment, airborne equipment and electronics siffered no
damage.

Securing cables and fittings were intact.
Direction of the blast from this airplane was about 2100 relative.
This airplane was retained in its present position for Test BAKER.

Enclosure (C) to birector Ship Material Serial uu15'uo
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST ABLE

AIRCRAFT DAMAGE REPORT

AIRPLANE: FM-2 SERIAL: 55449 ENGINE: 1820-56W SERIAL: 116117

TARGET VESSEL: FILLMORE APA 83 LOCATION IN VESSEL: 2nd platform, cargo
hold.

ARMAMENT AND BOMB LOAD: Four .50 cal RAM guns. Ten rounds per gun. Bolts
removed. No special bombs.

EQUIPMENT: As specified for type less parachute.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
folded.

.Fuel and oil tanks: Empty. Engine: Operable - preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyrotech-
nics.

REPORT OF DAMAGE TEST ABLE; This aircraft suffered major damage, solely as
a result of falling debris, consisting of pontoon hatch covers. Damage is
of no significance since it. was not caused by the blast. This aircraft was
jettisoned.

En c losure (C) to Di rec tor ,,Ip Mim t er ia Skeri a I ou [500
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DIRECTOR OF SHIP MATERIAL-BUREAU IF AERONAUTICS GROUP (014J)
TEST ABLE

AIRCRAFT DAMACE REPORT

AIRPLANE: FG-1D SERIAL: 87882 ENGINE: 2800-8W SERIAL: P-22562

TARGET VESSEL: GASCONADE APA 85 LOCATION IN VESSEL: Stbd side, upper deck
aft.

ARMAMENT AND BOMB LOAD: Six .50 cal RAM guns forward. Ten rounds per gun.
Bolts removed.

EQUIPMENT: Standard for type less parachute and raft.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and :harged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
spread.

Fuel and oil tanks: Empty. Engine: Operable - preserved.

Combat ready less: BomLs, ammunition, fuel, safety equipment, pyrotech-
nics.

REPORT OF DAMAGE TEST ABLE: Aircraft received very light damage, with
cracks in plexiglass of cockpit canopy and fabric on the port side of the
rudder partially burned. There was no other damage.

Blast direction was 310' relative.
Aircraft was retained in same position on the GASCONADE for Test BAKER.

Encclosure (c) to Di1rector Ship Mlatcrial Serla otI j~l 500
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST ABLE

AIRCRAFT DAMAGE REPORT

AIRPLANE: F11-2 SERIAL: 74277 ENGINE: 1820-56W SERIAL: 112543

TARGET VESSEL: GASCONADA APA 85 LOCATION IN VESSEL: 2nd Platform, cargo

ARMAMENT AND BOMB LOAD: Four .50 cal BAM guns. Ten rounds per gun. Bolts
removed.

EQUIPMENT: Standard for type less parachute and raft.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERA1D CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
folded

Fuel and oil tanks: Empty. Engine: Operable - preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyrotech-
nics

REPORT OF DAMAGE TEST ABLE: Undamaged.

I
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST ABLE

AIRCRAFT DAMAGE REPORT

Not
AIRPLANE: F6F-5 SERIAL: 58662 ENGINE: I1-2800-10% SERIAL: readable

TARGET VESSFL: NIAGARA APA 87 LOCATION IN VESSEL: Stbd side, upper deck,
a ft.

ARMAMENT AND BOMB LOAD: Six .50 cal BAN. guns. Ten rounds per gun. Bolts
removed,

EQUlP.IENT: Standard for type less parachute and raft.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

FLECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION' Airplane intact and operable. W}ings
f folled.

Fue&l and oil tanks: [Empty. Engine: Operable - preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyrotech-
nics.

REPORT OF DAMAGE TEST ABLE: Th-is aircraft sustained very light damage. Thb
cockpit canopy had plexiglass blown out, the dorsal fin was slightly dented,
and the starboard wing was blown off the jury lock, striking a hatch cover
caiusing a dent in the wing tip. This would not have occurred with wings
spread. The rudder broke off its securing batten without damaging the rid-
der. There was no other damage.

Direction of the blast was 2200 relative.
This aircraft, was retained for Test BAKER in its present position in

the NIAGARA.

-ii'clo 1 rr (C(i to I)J r e t i 5 lp NiMatf- ria I ;vrial 1
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DIRECTOR OF Lj7P MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST ABLE

AIRCRAFT DAMAGE REPORT

AIRPLANE: FM-2P SERIAL: 74675 ENGINE: R-182u-56% SERIAL: 11847

TARGET VESSEL: NIACGIA APA 87 LOCATION ON VESSEL: 2nd platform, cargo
hold.

ARMAMENT AND BOMB LOAD: Four .50 cal BAM guns. Ten rounds per gun. Bolts
removed.

EQUIPMENT: Standard for type less parachutes and raft.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
folded.

Fuel and oil tanks: Empty. Engine: Operable - preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyr~tech-
nics.

REPORT OF DAMAGE TEST ABLE. Undamaged.

t'Lnclo~ure (C) to Director Ship .,iaterial Serial 0o1suU
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l)DiE'CTOB OF SHIP MATEIIIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST ABLE

AIRCIIAFT DAMAGE HEPO.IRT

AIRPLANE: F61F-5 SERIAL: 71544 ENGINE: 26kU0- 10 SERIAL: Cannot read
Serial No.

TARGET VESSEL: CARIIISLE LOCATION IN VESSEL: Topside aft.

ARMAMENT AND BOMB L.OAD: Six .50 cal 1MAl fixed guns forward. 'Fen rounds
perr Vun. l olts removed.

EQUIPMENT: Standard for type less parachute and raft.

INSTtRUMENTS: Stnandard less clock. OXYGEN: Installed charged.

ELECTRONICS: Standard equipment for type installed and opei ,ý)le.

GENERAL CONDITION APAD CONFIGURATION: Airplane intact and c,; rable. Wings
folded.

Fuel and oil tanks: Empty. Engine: Operable - preserved.

( ,•,iat ready less: Bombs, ammunition, fuel, safety equipment, pyro-
technics.

REPORT OF DAMAGE TEST ABLE: Missing - sunk with CAffL1SLE.

AIRPLAVLE. l"•\- SERIAL: 47336 ENGINE: lb2U-S56" SERIAL: 115788

TARGET VESSEL: CAHLISLE AFA 69 LOCATION IN VESSEL: 2nd platform deck
cargo hold.

ARRAMENT AND BOMB LOAD: Four .50 cal BANI guns forward. Ten rounds per
'url . bolts removed.

AOUIPML NT: Standard for type less parachute and raft.

f.l.CTRONICS: Standard equipment for type installed and operable.

GENERAL CONDIFION AND CONFIGURATION: Airplane intact and operabl,.. \•ings

tif,! •rid oi I tanks: Enipty. Engine: Operable and preserved.

(Crf i,t t ready less: Bor.bs, anmunition, fuel, safety equipment,, pyro-
t P Chl l IC5

RfPIORi OF DAMAGE TEST ABLE: iII 51Hrg - suLk s ith (iAfllI.t .
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iUKP,1"ORT OF DANIA;F;: TO. Si I Sý ;NSTAL LAT IONS
FOH HIANDILI NG Al BCRAF'F

USS INDEPENDENCE (CVL-22)

('A,) ARRESTING GEAR:

(1) Arrest ing Gear Eng inre: Tlie arrIestinrg pear erig irie~s of ýIall s-elen

un ltý; were de tae-hIed from the overhead and df'tyoSýJ ted ()I the hlalgar' dýck , wi Lit

tire exception of tire two uinitsi located Iin compartment. (;-u20 il"v. Thlese two
a rresti ng eiig1 ne s were ly i ng ]i rt de passageway of' t.he corirpa r tnie at.

(2) Cyl indier Support Fbrames: Ti're cylIin der support. framies onl the ar -

rest ing, erigi ries were bent or twi sted out, of ali gnmenit to vary ing tiegrees.

Unit, //6 suffered the greatest distort biy hravi ng the starboard six feet of'
the frames bent. at an angle of 350.

(3 ) Pur 'chase Cablec: '[he purchase cables were broken oil Hii e e of' Hire
tiits and badly burrned by thc- fi re onl the two uni ts con tai r'd rII comipa rtrrenit

C- 020 lEL.
(4) 1;igh Pressure Pipe: The high pressure pi pinrg on a] I the units was

loose and torn from the engine cyllinder. In two cases the pipying hrad broken
loose frmtie control valves.

(5) Accumulators: The accumul ators were a] I intact to externalI appear-
ýancels. Only the accumulator on unit ifrS retairned airy of' it-, Initial air
charge which was placed Iin it prior to Tlest ABLE. All others had lost their
charge through the various valves and loose flanges onl the hi ph press tire
pipe line.

(6 ) The Constant Pressure Valve: The constant pressure valves were
al1l in g~ood cond-i tion, with the exception of the two located in comrpartmrent
C-O2U1EL whicih were damaged by the fire. loca ted in that area. Tihe dome
Valves, w&itli the exception of tire two set merit loned above, a]l1 retained
their initial air charges.

(7) Deck Sheave Assemb lies: All of the deck sheave assemblies were
In good opera ting condition. 'Ihey showed rio evidence of damage due to th)e
blast or fire.

(8) Deck Pendants: All th( deck peiidants were intact with, thre excep-
tion of wire number 4 whi ch was nmissi ng. There waF; no visible damage to tle

deck penidants.
(9) Yielding Elements: AllI of Lt(li yi e 1di ii elIerneirt s we(re, Initact, hbutt

\Ae re i nope rablIe due to the uphea valI o f tihe HlI phtt dec-I< wh Ic h caused tire c oi-
tin I cables to part in various places.

( 1() Arrest ing Gear Control Stat ions: )t, a t, I on riunbe r 1 had a 1 I o)f' tIire
controls initact. but was inoperative di~e to tire damuape to rest. of' Hire gevar.
>)tat..rori nuimber . recei~vedl external MI iamag CaUSer] b tire prFt, Catvailb. be irig
l'ol dod upI by tire blast and beniding tire Control levers.

(R,) BARRIERS:
(1) Thre Barrier Stanchions: All of' the har-rier staiiclilolr- vere Ili-

t, alrid coulId be opeca ted] by ha rid. A Ir ope 1 t ion(I of thie st.anichli i riISa

rIot aJ. [ss Ib I e duet( to t'he l ack o1 sir II p's , a I r Supply)IV.
(2) The Barr ier Stanchion Actriit inp tyl inideIrs,: 'ieatnt i vrd

for tlf Ic t anchi ors we re al 11 Ili goodl (011(1 t i nri

(3) Thre Ba3-.rrje,' Cables: 'The bar' liel uilhcab Ic nh(rrio'siuie ciai
uevre i1:11ir liri overi tire 5 alr'hoar d aid( p'ort of' nc Ol ' I r h ''s'(t I lV,

Jire If b rfkeri po rchice cab 1es ;. lire tall lr rt11 'rlIS i!(1rd ro Ifr II in 'od

inn' sur (C) ! llrrncirtr ý)lrrp \rarer'ra I >ei' al j)(lut
Si-.Cf U1[.T
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(:olii dt, I oni Ba IrrI er num ber 1- was Ii utocxt, on1 (Ifeck - thawe~er, onle of' t he smaged
fI t t rigsfy, oil the st. arboarcl st d e w;As, sp 1 I t. I iii he cipli 1 ii rrv t.( thle piircliuise
r able . Thiis dairia'e , however., woul Iii ot place t'he hailr j r- out of coma] 551onl

I ii case of' an emnerge ncy.

(C) CATAPULT - .Stari)oardl (11-2 Mod. 1):
(1I) Track and Shut tie Syst em: Thll-e i a. Ilo visMible damrage t~o the

t~rack onl the shuttle onl the flight, deck. Thie towing and ret~riev jug cab~les
ai pearf d t~o be in good coridl"i nn

(2 ) Compar tment: There was Very I I t t I C (I'limape to t he C011npa rt,1rucn t.
The storage lockers that were a~ttached to thle builkheads were torn loose and
oil deck.

(3) Piping: The following pi ping conniections' were broken or loosened
by thle blast:

(a) Air vent. pipes at, junction \NI dh t~hi hydrauilic oil
pumps.

(b) Low pressure oil Ireturn pipe- fron mnan] fold to
gravity tank.

(c) Low pressure oil return pipe fromi suli~p tank to
gravity tank at gravity t~ank.

(d) High press ure a ir moan ifold connecting accumnula to r
with the air flask buckled iii two places and

fitting loose tit both ends.
(e) Low pressure oil line from conitrol valve to gravity

tank loose at both jupoct~ions.
f ) Hiigh pressure oilI linies fr 'om pumps to accnrumulateor

fi tt ings 1loose at beth conne ct ionls

(4) Crossheadl Rails: There wkas no visible damage to thle crossheadl
rails of thls, Catapult.

(5) Air Flask and Accumulators: The accumrul ator sustaninied rio visible
damag~e other than tHie loo~sen inrg of pipe conntect.) MoIS. Tlhe air flIask coninec -

tion t~o the accumulator by the. manifold ý&as lifted up suffhcient.,l to shear
the( b)01ts cim t~he retainer st~raps about. the flask. and t~o b)end t~he manifold
in t~wo places.

(6) Gravity Tank: The gravity t~ank showed no evidence of dlamage.
Hlowever, a) I of the pipes leading, to the tarnk were snappod off at their

iirict ion %V10t1 the t'allk.
(7) The O)il Gear Pumps an(] Mot ors5: Thiere was- no e vi deii c of' dzani- ge to

tle p:umips or the mot~or's. Thle. rot~ors, t~urned eas il1y whlen rotated L~v hand.
(8) The Oil arnd Air Charge: 'Ihe a ccu iniu Ia t.ori prior t.o n'e st ABLE had

beenl chiargedi wiJ 6i " of oil and( 270(1 psi ol pressure. Ibis (charge was com1:-

pletel y gone, havinrg Ileaked out via various loose Joint.s anld collnections.

(9) Condi t ion of Catapult: 11fe general condidt io(n of' 01ii scatapult,

kas- roodi \A, I tit t lhe except. Ioni of t he brokenl rpip oP.

(D ) CATAPULT - lW'rt (H1-2 Nod. 1):
(1) Fl ilht Dec-k Track andl Shuttle: The H1i ght deck t~rack and shut~tle

!ývstrm: A(,i,( Iii good condi t ion. There w&as rio v isibl- danmacef to thils svst emf.

(2) Compar tnmerr t s: The -to rag Ic lockers- \A,, re i U .11 Fronm t he i r moun t I rigs

onl lie bil khieads, ind tbh p~ort side erecyhat ch wkas hIlown In., )t he r tha
tliis theure wa ido aiig to thle comiip"Irtiiiit.

EnclIo~sure (C) to ~I) rector Ship1 Ma terial er IalI 0o 1500
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(3) Crossheaid Rajils: The Port. cosshead rai I was tw is ted to port
ab~out 3 to 4 inches for a distance of 5 feet. The sta rboard rail was sprung
about. a ha]lf to three quarters of an inch.

(4) Sump Tank: The sump tank was sprung from ýts base about six inch-
esto port. In so doing, it sheared off all of the anchoring bolts at the

crosshead rail . The 3/8' steel pl ate used as an outboard mount for the sump
tank was buckled. This movement of the sump tank to port caused the piping
to break loose from the tank and the electrical leads to the motors situated
on top of the tank to be snapped.

(5) Oil Gear Pump arnd Motors: There was rio visible damage to the
pumps or nmotors except for the shearing of the electrical cables to tne
motors. The rotators rotated easily by hand.

(6) Gravity Tank: There was nio visible damage to the tank, except
for the sheared connections with the various oil l ines at the tank.

(7) Air Flask: The braces about the air flask were loosened, but the
bolts were riot sheared. The manifold to the accumul ator showed no signs of'
being bent.

(8) Pump Seleictor Control Panel: The control panel was directly op-
posite the port emergency hatch, which had been blown in and the force of
the blast against the back of the panel had bent it out of line.

(9) Oil and Air Charge: This catapult had an initial charge in its
accumulator of 8" of oil and 2700 psi prior to the~ blast. After the blast
all of the charge was gone, having leaked out through the various loose con-
nec tions.

('10) General Condition of Catapult: This catapult would require a
major overhaul in order to make it operable.

(E) AIRPLANE CRANE:
(1) The airplane crane located on the starboard side of the flight

deck forward of the island structure was not operative without considerable
repairs, which is beyond the capacity of the ship's force.

(2) The rotating hydraulic motor was torn loose fronm its foundation
and all the bolding dawn bolts were sheared. The thruster brake was torn
loose from che foundation. All the bolts, except one, of the foundation
for the gear box were sheared oiff and the input shaft was bent downward
about 100.

(3) The entire rotating structure of the crane was lifted clear of
the track arid was leaning outboard at an angle of about 150 . The k' iigpost

was Ii fted LUt of the lower bearing arid the lower shiaft brirrle was bent and
grouged.

(4) All of the guard rails were bent, broken, or twisted.
(5) There wan no visible evidence that the crane was struck by the

elevator platform, but it is possible that this might havye occurred as the
platformi was blown off the ship.

(F) ELEVATORS:
(1) The elevator platforms were both blown out of the flight deck bv

the blast.
Th Ie hoi sting gear other than that be low the hangar deck %as doin-

aged as~ nhving the wire rope cables brokeni anid tihe upper sheaves bun~it ni'
nulled onl of alignment. TIhe main control valves on both elevat,!rs were

(J 'ý lie elevator machinery, oMher than t he above (ieraniimvnts ppe aced
to he i irtA on both elevators.

iEnclosure (C to Director Ship Niaterial hpSrial 001500
SECHET
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REPORT OF DAMAGE TO SHIPS' INSTALIATr.ONS

FOR HANDLING AIRCRAFT

USS SARATOGA (CV-3)

(A) ARRESTING GEAR AND BARRIERS: The arresting gear and barrier eq'iipment
sustained no visible damage from the blast.
S(B) CATAPULT - Starboard (H-2, ,Niod. 1): Undamaged. Tested by firing two

no-load shots after Able Day.

(C) CATAPULT - Port (H-2, Mod. 1): Undamaged. Tested by f.sri:ng two no-
load shots after Able Day.

(D) AIRPLANE CRANE: Undamaged. The airplane crane was tested by hoisting
over the side ten (10) aircraft subsequent to Able Day.

(E) ELEVATOR:
(1) The elevator platform was slightly dished downward at the center.
(2) The fore and aft equalizing shaft pinion hub was separated from

the forward bearing by about 1/8 inch. The shaft also pulled out of the
universal joint hub, which is located near the center of the elevator plat-
form. The athwartship equalizing shaft pinion was hard against the bearing
on the port side, but the starboard pinion was separated frem the bearing
approximately 1/8 inch. The athwartship equalizing shaft pinions were riding
on the racks toward the starboard side. Some of the welded joints on the
,Flatform base gave way.

(3) All three equalizing pinions are bearing heavily on the inboard
side indicating that the shafts were sprung downward toward the center of
the ,ilatform.

(4) The forward equalizing shaft which carries the small pinion which
operates an auxiliary rack for the automatic control of the elevator was
gouged. This action was due to the misalignment and derangement of the for-
ward equalizing pinion, which was gouging into the auxiliary rack and its
bronre guides, which was bolted to the main rack.

, 5) The elevator was restored to operating condition by the removal of
,-he automatic control rack (or the auxiliary rack) arnd is now operable by
manual control only.

USS NEVADA (BB-36)

(A) CATAPULT - Centerline (P-6):
(1) The deck on which the foundation was mounted was buckled int about

four places making it impossible for the mount to have a level foundation.
.2) The training gear track on the foundation was distorted by the

buckled deck.
(3) The airplane crane at the stern of the catapult was folded over

the stern section of the catapult causing a dishing in the top of the track
platform.

(4) The electric power motors were not dawaged by the bia:s.t.
(5) Other parts of the catapult sustained little or no damage.

(B) AIRPLANE CRANE:
(1) The electr .cal equipi;lpei1 on the crane sustained nro damage.
(2) The lower framc of the crane wa:s bent over the stern of the cata-

p, It, while the upper leg sho%%,_ little distortion.
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REPORT OF PAMAGE TO SHIPS' INSTALLATIONS
FOR HANDLING AIRCBAFT

USS NEW YORK (BB-34)

(A) CATAPULT: Undamaged, except for broken retainer plate for after
slipper on carriage car. Two no..load shots fired satisfactorily on 7//22/46.

(B) AIRPLANE CRANE (Starboard): Undamaged.

(C) AIRPLANE CRANE (Port): Undamaged.

USS ARKANSAS (BB-33)

(A) CATAPULT: This unit, formerly mounted on Turret III had been removed
prior to Operation Crossroads. Turret III trained freely after the blast.

(B) AIRPLANE CRANE (Starboard):
(1) The electrical equipment on the starboard crane was in good over-

ating condition following the blast, however, it could not be tested under
a lead due to a mechanical failure of the crane.

(2) The crane rotating platform, which carries the cranemachineryand
the boom, was thrown off of the rollers, and the platform bent and twisted
out of alignment.

(C) AIRPLANE CRANE (Port):
(1) The port crane received no visible damage to the mechanical equip-

ment.
(2) All of the electrical motors operating the port crane were undam-

aged by the blast. They are all in operating condition.

USS PENNSYLVANIA (BB-38)

(A) CATAPtL-.:

(1) Thi; cotaml~i was ilnoperail1e prior r.o Operlion Crossroads.
(2) Sustained i,, damage bv the bl) 1

(B) AIRPLANE CRANE:
(1) Crane was inoper;it t , ii to Operation Crossroads as a result of

previous battle damage t, e,( ,ical etiipnment.
(2) Undamaged [)y the blial.

USS PENSACOLA (CA-24)

(A) CATAPULTS:

( T) [he catapult2' had fcei, leiHvoxed prior ito Uprat ion Crossroads.
(2) The pedest a Is ias ti I ed star)il ard and port, as foundat ios for

catapul ts remained int ct arid .tihst aln it aIlI N idaraiged by the blast..

(B) AIRPLANE CRANE:
(1) The crane sustained only moderato damage, principally due to the

distortion of the crane foundation which wa~s the rcsult. of the distortion
of the dek.
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REPORT OF DAMAGE TO SHIPS' INSTALLATIONS
FOR HANDLING AIRCRAFF

USS SALT LAKE CITY (CA-S 5)

(A) CATAPULTS:
(1) The catapults had been removed prior to Operation Crossroads.
(2) The pedestals installed on either side of the ship as foundations

for the catapults reMdined intact and substantially undamaged by the bl.ast.

(B) AIRPLANE CRANE:
(1) The back-stays were bent by the stack.
(2) Training gear race was slightly twisted and out of alignment.
(3) The boom was in good condition.
(4) The electrical motors operating the hoists were in good condition.
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2. TEST BAKER

(a) AIRCRAFT

TARGET VESSEL MODEL SERIAL NUMBER PAGE

1. U6S SARATOGA TBM-3E 69099 198
2. do TB - 3 E 6909 4 199
3. do TB.;I- 3E 69080 200
4. do TBM-3E 69095 201

do SBF-4E 3 1853 202
61 do SBF-4E 31839 203
7, do SBF-4E 31859 204
i do SBF-4E 3185 0 205
9. do SBF-4E 31894 206
'0. do SBF-4E 31840 207
11. USS INDEPENDENCE TBM-3E 69169 208-209
12. do SBF-4E 3188 9 210
13. USS NEW' YORK SC-1 35300 211-212
14. do SC-I 35561 213-214
15. US,- P NNSYLVANIA F6F-5N 77648 215
16. USS BANNER FG-1D 87847 216
1.7. USS BARROW F6F-5N 77749 217
18. USS BLADEN FG-1D 87896 218
19. do F - 2 472ý65 219
20. USS BRACKEN TBM-3E 69188 220
21. USS BRISCOE F6F-5N 78068 221-222
22. IJSS BRULE F6F-5N 77960 223-224
23. USS BUTTE FG-1D 82433 225
24. USS CARTEBET FG-1D 88C40 226
25. do FM-2 656954 227
26. US S CORTL AND F6F-5 71753 228
27 do FNI-2 56756 228
28. USS ChITTEN[ N F6F -5N 77637 229
29. USS DAWSON F6F-5N 78086 230-231
30. do FM-2 73874 232
31. USS FALLON FG- 11) 88033 233
32. do FM-2 74203 234
33. i SS FILLMv!ORE F -F- 7160 6 235
34. 6S GASCONADE IG-1D 87882 236-237
35. do IM.-2 74277 238
36. USS GENEVA TBM- 3E 0919 7 239
37. USS NIAGA|iA F61' - 5 58662 240
38. do FM - 2P 74 6 75 241
39. VPB Coronado SeapIa e P1B2Y-51I 7052 2 42
40. VPB Coronado Seapla e PB2Y-511 7085 243-244

(b) SHIPS' INSTALLATIONS FOB HANDLING A1RC(,AFT

1 USS SARATOGA )4 5 -246
2. U:55 INDEPENDENCE 246-248
3. USt ARKANSAS 248
4. lSS NEW YORK 2.18-24 9
5 USS NEVADA 249
6 USS PENNSYLVANIA 24.9
7. USS PENSACOLA 249 -250
8. 11SS .ALT LAKE CI TY 2510
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST BAKER

AIRCRAFT DAMAGE REPORT

AIRPLANE: TBM-3E SERIAL: 69099 ENGINE: B-2600-20 SERIAL: 122143

TARGET VESSEL: SARATOGA LOCATION IN VESSEL: F.D. port, frame 95.

ARMAMENT AND BOMB LOAD: Two .50 cal BAM fixed guns, single .50 cal turret
aft. Ten rounds per gun. Bolts removed. Mairk XV, Mod 7 bombsight.

EQUIPMENT: As specified for type, less parachute and raft. Five gallon
sealed can in cockpit. Temperature paint panel installed.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
spread.

Fuel and oil tanks: Empty. Engine: Operable - preserved.

Combat ready less: Bombs,aammunition, fuel, safety equipment, pyro-
technics.

REPORT OF DAMAGE TEST ABLE: Sustained light structural damage to cockpit
plexiglass, gunners window blown in, flaps buckled and damaged when blown
downward by the blast, elevator securing and actuating mechanism damaged.
No damage to other components or equipment.

ADDITIONAL DAMAGE SUSTAINED IN TEST BAKER: Airplane missing - blown over
the side from SARATOGA before the ship sank.

Position of the target vessel in the BAKEU array is shown in the chart
in Part "C" of this report.
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST BAKER

AIRCRAFT DAMAGE REPORT

AIRPLANE: ThM-3E SERIAL: 69094 ENGINE: B-2600-20 SERIAL: 122102

TARGET VESSEL: SARATCrA LOCATtON IN VESSEL: F.D13., center frame lo0.

ARMAMENT AND BOMB LOAD: Two .50 cal BXAd' fixed guns, single .50 cal turret
aft. Ten rounds per gun. Bolts removed.

EQUIPMENT: As specified for type less parachutes.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
spread.

Fuel and oil tanlis: Empty. Engine: Operable - preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyro-
technics.

REPORT OF DAMAGE TEST ABLE: Undamaged.

ADDITIONAL DAMAGE SUSTAINED IN TEST BAKER: Airplane missing - blown over
the side from SARATOGA before the ship sanL

Position of the target vessel in the BkllB array is shown in the chart
in Part "C" of this report.
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DIHEC(TO OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST BAKER

AIRCRAFT DAMAGE REPORT

~~~Pi ThM-3E SERIAL: 69080 ENGINE: B-2600-20 SRA: 128

TARGET VESSEL: SARATOGA LOCATIONA IN VESSEL: F.D., port fantalo

ARMAMEN7 AND BOMB LOAD: TWO .50 cal BAM fixed guns, single .50 cal gun in
turret a t. Ten rounds pex gun. Bolts removed. Mark XXIII bombsight.

rTAJUIPMENT: As specified for type less parachute and raft.

INSTRUMENTS: Complete less clock. OXYCEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
spread. Airplane secured in steel drip pain.

Fuel and oil tanks: Full. Engine: Operable - not preserved - operated
Prior to test BAKER.

Combat ready less: Bombs, ammunition, safety equipment, pyrotechnics.

REPORT OF DA.M.AGE TEST ABLE: Airplane sustained light to moderate damage,
wi~th port side of fuselage slightly dished, cockpit canopies broken, tail
gunner window blown in, flaps buckled and blown downward, elevator hinges
ana actuating mechanism damaged when elevators were blown violently down-
ward. No damage to other components or equipment.

ADDITIONAL DAMAGE SUSTAINED IN TEST BAKER: Airplane missing - blown over
the side from the SARATOGA before the ship sank. Aircraft was secured in
steel drip pan which was also blown over the side. There was no fire.

Position of the target vessel in the BAKER array is shown in the chart
in Part "C" of this report.

Enclcsure (C) to Director Ship Material Serial 001500
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-DIRECTOR )F SHIP MATERIAL-BUREAU OF AERONAUTIC GROUP (0143)
TEST BAKER

AIRCRAFT DAMAGE REPORT

AIRPLANE: TMI-3E SERIAL: 69095 ENG VE: 1b2bUU-() SERIAL: 109607

TARGET VESSEL: SARATOGA LOCATION IN VESSEL: 11.D., sLbd, frame 120.

AR14AMENT AND BOMB LOAD: Two .50 cal BAM fixed guns, single .5u cal gul in
turret aft. Ten rounds per gun. Bolts removed.

EQUIPMENT: As specified for type less parachutes.

INSTRUMENTS: Complete less clock. OXYGLN: Installed and charged.

ELECTRONICS: Standard equipment for type installed andoperable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. %ings

folded.

Fuel and oil tanks: Empty. Engine: Operable - preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyro-
technics.

REPORT Or DAMAGE TEST ABLE: Undanaged.

ADDITIONAL DAMAGE SUSTAINED IN TEST BAKER: Airplane missing - sanm with

SARATOGA.
The position of the target vessel in the BAKER array is shown in the

chart in Part "C" of this report.
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DIRECTOR OF' SHIP MATERIAL-BUREAU OF AEBONAUTICS GROUP (0143)
TEST BAKER

AIRCRAFT DAMAGE REPORT

AIRPLANE: SBF-4E SERIAr : 31853 ENGINE: R-2600-2o SERIAL: 121030

TARGET VESSEL: SARATOGA LOCATION IN VESSEL, F.D. , center, frame 120.

ARMAMENT AND BOMB LOAD:' Two 20mmo fixed NM-2 cannon, twin *30.cal mount aft.
Tren rounds per gun. Bolts removed. Mark 1, n~od 2 bonmb director. Two 500
lb. G.P. bombs blind loaded arid fuzed.

EQUIPMENT: As specified for type less pa'rachute. Five gallon sealed can
in fuselage.

INSTRUMENTS: Complete less clock. OXYGEN: In'~talled and charged.

ELECTRONICS: Standard equipmer~t for type instrlled and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. i~ings
spread.

Fuel and oil tanks: Empty. Engine: Operable - preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyro-
technics.

REPORT OF DAMAGE TEST ABLE: Airplane sustained light damage with fixed
cabin assembly dished in, plex~iglass in canopy broken. elevator actuating
mechanism damaged when elevators were blown down. No other damage to com-
ponents or equipment.

ADDITIONAL DAMAGE SUSTAINED IN TEST BAKER. Airplane mis~sin~g - blown over
the side from SARATOGA before the ship sank.

The position of the tarCget vessel in the BAKIKEi array is shown in the
chart in PART "C" of this repcirt.
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DIRECTOR OF SHIP MATERIAL-BUREAU OF' AERONAitTICS GROUP (014J)
TEST BAKER

AICR~fAFT DAMAGE REPORT

AIRPLANE: SBF-4E SERIAL: 31839 ENGINE: 1126o0 -20 SERIAL: 109724

TARGET VESSEL: SARATOGA LOCATION IN VESSEL: U1. , port, framie 90.

ARMAMENT AND BOMB LOAD: Two 2u mm fixed NM-2 cannon. Twin .30 cal mount aft.
Ten rounds per gun. Bolts removed. Two Soo~ lb. G.P. bombs blind loaded
and fuzed,

EQUIPMENT: As specified for type less parachutes and raft.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and chiarged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. V"ings

s precad(.

Fuel and oil tanks: Empty. Engine: Operable - preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyro-
technics.

REPORT OF DAMAGE TEST ABLE: Aircraft sustained light damage with cabin
assembly dished in, canopies had plexiglass blown In, aileron linkage dis-
torted so that ailerons were inoperable, flaps slightly distorted and ele-
vators dented at trailing edges. No damage to otber components or equip-
ment.

ADDITIONAL DAMAGE SUSTAINED IN TEST BAKER: Airplane missing - blown over
the side from SARATOGA before the ship sank.

Position of the target vessel in the BAKER array is shown In the chart
in Part "C" of this report.
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J;
TEST BAKER

AIRCRAFT DAMAGE REPORT

AIRPLANE: SBF-4E SERIAL: 31859 ENGINE: R-2600-20 SERIAL: 121020

TARGET VESSEL: SARATOGA LOCATION ON VESSEl: F.D. , stbd, fantail.

ARMAMENT AND BOMB LOAD: Two 20 mm fixed MI-2 cannon, twin .30 cal mount
aft. Ten rounds per gun. Bolts removed.

EQUIPMENT: As specified for type less parachutes and raft. Temperature
paint panel installed.

INSTRUMENTS: Conpletc less clock. OXYGEN: Installed and charged.

ELECTROTIICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
spread. Airplane secured in steel drip pan.

Engine: Operable - not preserved.
Operated prior to test.
BAKER.

Combat ready less: Bombs, ammunition, safety equipment, pyrotechnics.

REPORT OF DAMAGE 7EST ABLE: Aircraft sustained light damage with fixed
cabin assembly dished, plexiglass panels broken, starboard aileron control
linkage broken and aileron jammed, elevator hinges and actuating mechanism
damaged when elevator was blown violently down. No other damage to compo-
nents or equipment,

ADDITIONAL DAMAGE SUSTAINED IN TEST BAKER: Airplane missing - blown over
tLe side from the SARATOGA before the ship sank. The steel drip pan in
whkch the airplane was secured was left on deck and sank with the SARATOCA.
There was no fire.

The position of the target vessel in the BAKELR array is shown in the
chart in Part "C" of this report.
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DIBECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
"TEST BAKER

AIRCRAFT DAMAGE REPORT

AIRPLANE: SBF-4E SERIAL: 31850 ENGINE: R-2600-20 SERIAL: 121042

TARGET VESSEL: SARATOGA LOCATION IN VESSEL: HI.D., stbd, frame (ioJ.

ARMAMENT AND BOMB LOAD: Two 20 mm fixed M-2 cannon, twin .30 cal mount
aft. Ten rounds per gun. Bolts removed.

EQUIPMENT: As specified for type less parachutes and raft. Five gallon
sealed can in cockpit.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. ýings
folded.

Fuel and oil tanks: Empty. Engine: Operable -- preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyro-
technics.

REPORT OF DAMAGE TEST ABLE: Undamaged.

ADDITIONAL DAMAGE SUSTAINED IN TEST BAKER: Airplane missing - sank with
SARATOGA.

TIe position of the target vessel in the iBAKER array is shown in the
chart in f-art "C" of this report.
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST BAKER

AIRCRAFT DAMAGE REPOHT

AIRPI"ANE: SBF-4E SERIAL: 31894 ENGINE: R-26o0-20 SERIAL: 123108

TARGET VESSEL: SARATOGA LOCATION IN VESSEL: H.D., stbd, frame 90.

ARMAMENT ANL ROMB LOAD: Two 20 mm fixed M-2 cannon, twin .30 cal free guns
aft. Ten rounds per gun. Bolts removed.

EQUIPMENT: As specified for type less parachutes and raft.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. "ings
folded.

Fuel and oil tanks: Empty. Engine: Operable - preserved.

Combat ready less: Bombs, ammunition, fuei, safety equipment, pyro-
technics.

REPORT OF DAMAGE TEST ABLE: Undamaged.

ADDITIONAL DAMAGE SUSTAINED IN TEST BAKER: Airplane missing - sý,-n with

SARATOGA.
Position of the target vessel in the BAKER array is shown in the chart

in Part"C" of this report,
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP ( 0 141J)
TEST BAKER

AIRCRAFT DAMAGE REPORT

AIRPLANE: SB.-4E SERIAL: 31640 ENGINE: R-26u0-20 SERIAt: 123575

TARGET VESSEL: SARATOGA LOCATION ON VESSEL: .1D. stbd, frame l11j.

ARMAMENT ANO BOMB LOAD: TJo 20 nmm fixed M-2 cannon, twill .30 cal mount
aft. Ten rounds per gun. Bo]lts removed.

EQUIPMENT: As specified for type less parachutes and raft.

INSTRUMENTS: CompleLe less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENEFAL CONDITION AND CONFIGURATION: Airplane intact and operable. 'Aings
fo I de•.

Fuel and oil tanks: Lmpty. Engine: Operable - preserved.

Cnorrtat ready less: Bombs, ammunition, fiuel , sa fetvy equiprrment, pyrn-
technics.

REPORT OF DAMAGE TEST ABLE: Undamap•d.

ADDITIONAL PAe4AGE SUSTAINED IN T-SI" RAKER: AI p'Tlane mns ing - saill s i t
SARATOGA.

josit io on (f the target wes sel In t he t•,\hiti a ra v i-s s h kr. in t h, c(hart.
n 1,artt " " C f t his r 'ri t.
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VilUK(''lUI , >[jt.0\'k Il ALl, ~1 WU 0' O AFlHONAUTlIC(: GHIMIP) (0 1 ,i)
1 L-ST HARIE1i

A I R P1,ANV F 13 ' . 1t /I;,' / I' ()~ t) EN bI IVF lI't 0 -20 SERIAL: 1 0i8tb

TAR6ET VESSEL.: 1 UIN ['1'. (XyrTION I N !1' ' Il, , frame 2i h. c

ARMAMEN.)T AND IWB(4LOAD: I N ( 5 U ca I 13M I tse I Ir" IIIs fV d. ,s i ita Iv 5U 0
ill t urret afit l 'en round.s per 1,mi1. 13o1t, iei r vd

LL FM NT As met I-, 7-: As for tý11 10.tcs ii n s arnd ralt [iV( "';I) Ws
51ialvi call ill cock'pit. IPell)Oirt tire ''alirt 'lanei ir1stal lel.d

INSTRUMENTS. Lomp Ive r t C e Iock OX Ix G" %, : In stal1led anad charpe ii

ELECTRONICS: Standard equipment, for t~ype ~i'ti lai ed and operable.

GENERAL CONDITION AND CONFIGURATION. A pI:Iniitact aidl( opierabl e,17' Wn g F

1o d e d .

FI'ne I arid )I I tarljs: eripty. EnrgIne: vlr'erable - pr~eserved.

(Comba t, ready Fes ormbs, anmmuni tionm, fuel, safety oqu ipr(nert anid ryvr
t.ecch i cs.

Et i"')l? O)F I)A$AGE TILST ABLE: Undamaged. hlils p] aae( tr-ansflert dr ron
S.AB.\ f(fA Lo W, NI ENUIEfNCE fo r Test BAhER.

ADD]] ,'.NAL DAMAGE SUS TAI1NED IN TEST BAKER: 'Fll"SI ~Ian U e ma j O
damrra, (uringes iALf probably as a resmil t (of 5Jhock asiiii i~ast. e ffect-s,

'tle fluse] i( on the port, side uas dViandiw~Y i I t ~eni
it( ('ess!Fory OW cowir from stat 1(onT 1 -1U to t-' P- iini 2t.], tuLe ,ort. s Idc was;
il,'avi I y dt s hed and] Ar i nk Iled , au in It(e mnnrro() (' l sect, 'toll aNIN, ~ ,;I 51,i ht I

biiI . Tile dorýalI fin is beavi I di1)ho li. ~
I rse to th a''-board side o f tif( hitl; Iý %;,-a~ ~ I- S ~s~. t

it,, ondly of' e ixI a single IoMut me iial thle trunlel ['roT ta: o rt
"stat lln 2-9 am1d a local erie at st~atinon

hinc starboard wAinrg was paretial 1 y' u'ead n damfageý was gene ia Iv IV ght.
esept or siigli distorti on of the ma in sea)"r i h u r aeIfo

stat ion 58ý to stat ion 118 as evideuilced IvN f'ai Iure of rivets attaching, the

ippn rw ilnv s k in to tile spar . (Tetip hlad been damaged be fore Te st HAKFB).
iieperlt wAing Was alImo st, fully SpreaýZd by tilie force of thýe burst. The

Sjjý 1-JI tb ect. loll [fain spar was xrenched limrwiward, arid] the spar o i' thle outer
an~f' i va; is;~,t or-ted from station [18 to station 1301 as,- evidenced by) wrinkliirig
.4akin onl the rupper surface of tlire outer panel ari1d stub section. A ft,

be Md i 1,-) 'pr, t.he s kn 1cii-)1 the uppe1r sur face was s I Wigtiy dished, but
rtn is[Alf 1ýII)t a!ct ]'Iue ntose section was tumickle(I arid] wrinkled from station1

to Il, the p.
II' i jps anid ai 1erons received rio apImrec ablle damraý-e except, that the star-

1m;md( a 'lfrori ribs at Stations u arid (1.71 Ier slightlyV buclKled When the
1,1 elý ru' t ralined therm.
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DIhECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST BAKER

AIRCRAFT DAMAGE REPORT

AIRPLANE: TBM-3E SERZAL: 69169 Aircraft. Damage Report. (Cont'd).

In the empennage group, the rudder was blown violently to starboard and
struck the elevator. The port side of the rudder was bowed in and slightly
buckled. It was operable but slightly stiff. The port s;tabilizer was
buckled near the tip where the jury wing lock pulled out.

The cockpit canopy sustained heavy damage and the external fuel tank
was missing.

The high pressure oxygen line was seveprd. Several aneroid instruments
showed slight blast distortion.

Engine, propeller and accessory components were undamaged.
The armament electrical circuits functioned satisfactorily withi the

exception of the turret amplidyne motors. However, long exposure to the
elements without routine upkeep accounted for this discrepancy.

Electronics equipment appeared to have escaped damage by the blast; how-
ever, selected units were removed for further laboratory test and analysis.

The position of the INDEPENDENCE in the Test BAKER array is shown in
the chart in Part"C" of this report.
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-DIRECTOR OF SHIP NATEIAL-, BUREAU OF AERONAUTICS GROUP (014-)
TEST BA4(ER

AAIRCRAFT DAMAGE REPORT

AIRPLANE: SBF-4E SERIAL: 31889 ENGINE: R-2600-20 SERIAL- 122790

TARGET VESSEL: INDEPENDENCE LOCATION IN VESSEL: F.DJ. fwd, frame 40, stbd.

ARMAMENT AND BOMB LOAD: Two 20 rom M-2 fixed cannon, twin .30 cal mount.
aft. Ten rounds per gun. Bolts removed.

EQUIPMELNT: As specified for type le ss parachutes arnd rafts.

INSTRUMENTS: Complete less clock, OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for *,pe installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. 14ings
s pread.

Fuel and oil tanks: Empty. Engine: Operable - preserved.

Combat ready less: Bombs, ammunition fuel, safety equipment, pyro-
technics.

REPORT OF DAMAGE TEST ABLE: Undamaged. This plane was transferred from
SARATOGA to INDEPENDENCE for Test BAKER.

ADDITIONAL DAMAGE SUSTAINED IN TEST BAKER: This airplane sustained moder-
ate damage during Test BAKER probably largelyas a result of blast and shock
f, f [e c t s.

The fuselage port, side below the cockpit coaming line, was lightly
dished and wrinkled from station 182 to station 235. On the same side, the
cabin section was dished inward. The starboard side was generally undamaged.
Both bomb bay doors were wrenched open and slightly distorted. (it was
possible subsequently nearly to close them when hydraulic pressure was
built up).

The wing group, including the flaps and ailerons, was completely un-
damaged.

The damage to the empennage was limited to the rudder which was blown
violently to starboard and buckled al6ng the trailing edge when it struck
the elevator. It was forced beyond the hinge stops, but hinges and actua-
tion system are intact, and appear to he undamaged.

Several sections of plexiglass in the cockpit canopy were shattered or
blown out.

Other units of airborne equipment, armament and pover plant compotents
were undamaged.

Electronics equipment appeared to have escaped damage in Test BAKER.
The position of the INDEPENDENCE in the 'Vest RIAhER array is shown

on the chart in Part"C" of this report.
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUIP (0i4J)
TEST BAKER

AIRCRAFT DAMAGE REPORT

AIRPLANE: XSC-l SERIAL: 35300 ENGINe: R-lb2Uo-2 S'RIAL: 114904

TARGET VESSEL: NEW YGRK LOCATIGON IN VESSEL: Catapult, Fwd end.

ARMAMENT AND BOMB LOAD: Two .50 cal fixed BANI guns fwd. Ten rounds per
gun. Bolts removed. Inert 10ulb, C.P. bomb with live fuzes.

EOU.PMENT: As specified for type less parachute and life raft.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERA NDITION AND CONFIGURATION: Airplane damaged as shown below.
Wings spread.

Fuel and oil tanks: Empty. Engine: Operable - not preserved.

Standard loading less: Bombs, ammunition, fuel, safety equipment, pyro-
technics.

REPORT OF DAMAGE TEST ABLE: This aircraft suffered riajor damage to struc-
tural components. Fuselageaft of the cockpit was buckled and the skin heav-
ily wrinkled. All control surfaces were heavily damaged with some hinge
fittings broken. Fabric on control surfaces was lightly burned and charred.
Plexiglass panels in the cockpit canopy were blown out. 'Power plant, arma-
ment and airborne equipment undamaged.

During no-load shot tests of the catapult after Test ABLE, this air-
plane received further damage. The main float was dented and punctured
when it struck the catapult cradle. The starboard wing float strud' the
deck and the starboard wing was strained wituI possible distortion of the
wing lock.

Both wing flap outer panels were removed, having been loosened in Test
ABLE.

ADDITF1NAL DAMAGE SUSTAINED IN TEST BAKER: This airplane sustained major
damage'd-ring Test BAKER probably resulting largely from shock and blast
plus falling or sweeping water.

T'he entire airplane was tilted on the catapult and cradle to an angle
of about 45 degrees to starboard.

The fuselage was further buckled and nearly severed at station 72,
being bent downward and to starboard so that the empennage nearly struck the
main float. Forward of the cockpit, damage to the fuselage was relatively
light, being generally limited to the cowl and intercooler flaps which were
blown open and damaged.

The port rear main float strut attachment bolt failed in tension and
the other three appear to be strained. The fuselage is slightly askew on
the main float strut.

Enclosure (C) to Director Ship Material Serial 00150o
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST BAKER

AIRCRAFT DAMAGE REPORT

AIRPLANE: XSC-.1 SERIAL: 35300 Aircraft Damage Report (Cont'd.)

Both wings appear to be strained at the wing fold station as e idenced
by gaping at the junctures of the center section and outer panels. The up-
per surface aft of the spar on the starboard winp is heavily dished in. The
ailerons were forced into the full left roll position; it was not possible
to ascertain whether or not they were damaged. Of tht flaps, the outer
panels had been removed before the BAKER burst; the remaining stub sections
were forced downward, their attachment fittings buckled and their fabric
raptured.

The ele\'ators were forced entirely around (nearly 1800) below the hori-
zontal stabilizers so that their trailing edges were facing forward. The
hinges and actuation system were heavily distorted but held.

The rudder was carried away and hanging only by a canle to t0e vertical
fin.

It was impossible to inspect airborne equipment in the cockpit because
of the precarious position of the plane.

Armament, power plant components and electronics equipment appeared to
have received no additional damage in Test BAKER.

This airplane was exposed on the forward end of the catapuilt in Test
BAKER. During Test ABLE it was located on the after end of the same

catapult,
The position of the NEW YORK in the target array for Test. BAKER is

shown in the chart in Part "C" of this report.
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D)IRECTOR OF' SHIP MATER IAL-BUBEAU OF' AERIONAUJTICS GROUP (014J)
TEST BAKERl

AIRCRAFT DAMAGE R1EPOR1T

AIRPLANE: SC-i SERIAL. 35561 ENGINE. H1-1820-62 SERIAL: 99855

TARGET VESSEL: NEhI YOR1K LOCATION IN VESSEL,: Port side main dech frame
80.

ARMAMENT AND BOMB LOAD: Two .50 cal fixed guns- forward. Ten rounds per

gun. Bolts removed. No special bombs.

EQUIPMENT: As specified for type, less parachute ana life raft.

INSTRUMENTS: Complete, less clock. OXYGEN. Installed and charged.

ELECTRONICS: Standard equipment for type installed arid operable.

GENERAL CONDITION AND CONFIGURATION: Ai~rplane damaged as shown below. Wings
spread.

Fuel and oil tanks: empty. E'ngine: Operable - riot preserved.

Standard loading less: Bombs, ammunition, fuel, safety eqluipment, pyro-

technics.

REPORT OF DAMAGE TEST ABLE: Thi.s aircraft suffered major damage to struc-
turalI components. Fuselage turtl eback was crushed downward, fuselage was
heavily wrinkled and buckled. Main float strut wits slightly bent, Plexi-
glass was blown out in the cockpit canopy. Flap and tail control surfaces
were badly damaged including broken attachment fi ttirngs. Power plant, arma -

merit, electronics and airborne equipmenlt suffered negligible damnage,
Both elevators, both flap outer panels and the port flap inner panel

were removed, having been loosened i~n Te-st ABLL.

ADDITIONAL DAMAGE SUSTAINED IN TEST BAKER: This airplane sustained further
moderate damage during Test BAKER, probably resulting from shock, blast ef-
fect, and falling or sweeping water.

The fuselage, heavily buckled in Test ABLE, showed slight increase in
damage, The fuselage might well have been undamaged had it. been whole before
the Baker blast.

bamage to the mqain float was negligible.
Both wings appear to have been slightly sprung with distortion occur-

ring at the wing lock pin and surrounding structure as evidenced by very
sl ight gaping at the Junctures of the center section and the outer panels.
The under sides of both wings were dished in and wrinkled slightly from
station 123 to station 182. Both ailerons were forced( violently downward,
leaving the hinges intact though distorted, damaging the actuation linkage
and slightly buchling the ailerons themselves. Outboard flap panels and
the port inboard panel were removed a fter Test ABLE. The remainfing flap
stub 'was buckled downward.

In the empennage group, the elevators had been removed before the BAAKLH
burst. The rudder remaining was carried compl etely away during 'Jest BAKEH
andl was found on deck. The water rudder was blown violent~ly to starboard
and Jammed.

Lniclosure (C) to biirector .Sh p \bt" l>')(r~ l 00 150(
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (O1431
TEST BAKER

AIRCRAFT DAMAGE REPORT

AIRPLANE: SC-i SERIAL: 35561 Aircraft Damage Repc 'd.)

The flight controls were inoperative.
No damage was sustained by armament equipment and the power plant.
The oxygen demand regulator diaphragm was ruptured, but no other damage

resulted to airborne equipment.
All units of electronic equipment appeared to be undamaged; hiowever,

selected units were removed for further laboratory tests and analysis.
This airplane was exposed in the same location on the target vessel for

Tests ABLE and BAKER. The chart in Part "C" shows the location of the
target vessel in the BAKER array.
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[DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST BAKER

AIRCRAFT PAMAGE REPORT

AIRPLANE: F6F-IN SERIAL: 77648 ENGINE: R-2800-10" SERIAL: HP-210951

TARGFT VESSEL: PENNSYLVANIA LOCATION IN VESSEL: Main deck port side fr.
125.

ARMAMENT AND BOMB LOAD: Six .50 cal BAM guns, fixed. Ten rounds per gun.
Bolts removed,

EQUIPMENT: As specified for type, less parachute and life raft.

INSTRUMENTS: Complete, less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL, CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
folded.

Fuel and oil tanks: Empty. Engine: Operable - preserved internally.

Combat ready less: Bombs, ammunition, fuel, safety equipment and pyro-
technics.

REPORT OF DAMAGE TEST ABLE: Undamaged. This airplane was transferred from
SARATOGA to PENNSYLVANIA for Test BAKER.

ADDITYrONAL DAMAGE SUSTAINED IN TEST BAKER: This airplane sustained majordamage during Test BAKER, probably resulting frorm falling or sweeping water
and from blast.

The fuselage was heavily damaged. The engine accessory cowling wasdished in on both sides. Both sides of the monocoque section aft of the
cockpit were heavily battered in. On the port side from rthtsion 67 1/2 theside was crushed inward. At stations 82 1/2 and 97 1/2 the riveting failed
at the seams. At stations 112 1/2 and 127 the cross members pierced theside. On the starboard side, damage was nearly identical, being slightly
more severe only between stations 67 1/2 and 82 1/2.

The only damage to the wings consisted of dishing of skin and slight"bowing of framing aft of the main spar from station 219 1/2 to the tip, and
to the port wing stub where skin in the nose section upper surface is wrink-
led, indicating possible distortion of framing. Flaps and ailerons were
lightly damaged. Fabric in the center panels of the starboard outboard
flap section was ruptured.

The only damage to the empennage group consisted of slight distortion
of the end bows of both elevators.

The plexiglass in the cockpit canopy was blown in and the channel tread
tail wheel tire was flat.

There was no further damage to armament equipment or to power plant
components.

All units of electronic equipment arpeared to have escaped damage ex-
cept the AN-APS-6 radome which was smashed, presumably by the blast. How-
ever certain of the units were removed for further laboratory test and
analysis.

Position of the PENNSYLVANIA in the Test BAKER array is shown on
the chart in Part"C" of this report.
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DIRECTOR OF' SHIP MATEHIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST BAKER

AIRCRAFT DAMAGE REPORT

AIRP:LANE: FG-lD SERIAL. 87847 ENGINE: R-2800-8%' ENGINE: 323039-P

TARGET VESSEL: BANNER APA 60 LOCATION IN VESSEL: Port side upper deck
aft.

ARMAMENT AND BOMB LOAD: Six .50 cal BAAM guns. Ten rounds per gun. Bolts
removed.

EQUIPMENT: As specified for type, less parachute anid raft.

INSTRUMENTS: Complete, less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane damaged as noted below.
W4ings folded.

Fuel tank: empty; Oil tank: 17 gals. Engine: Operable - preserved.
Standard loading less: Bombs, ammunition, fuel, safety equipment, pyro-

technics.

REPORT OF DAMAGE TEST ABLE: Airplane structural Lomronients were moderately
damaged. Fuselage slightly buckled aft of cockpit. Movable controls heav-
ily damaged. Cockpit canopy plexiglass blown in and light fairing dished
in. 1Aing structure essentially undamaged. Plywood ailerons completely
shattered. No further damage electronics, armament, or equipment except
droppable tank was collapsed arid unusable.

The rudder, which was heavily damaged in Test ABLE, and the ailerons,
which were shattered, were removed before Test BAK(ER. I

ADDITIONAL DAMAGE SUSTAINED IN TEST BAKER: fhis airplane received no damage
during Test BAKER that was distinguishable from dlamage which occurred in
Trest ABLE.

During Tests ABLE and BAKER, this airplane was exposed in the same lo-
cation on the target vessel. The position of the BANNER in the Test BAKER
array is shown on the chart in paft "C" of this report.
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST BAKER

AIRCRAFT DAMAGE REPORT

AIRPLANE: F6F-5N SERIAL: 77749 ENGINE: R-2b00-10(A SERIAL: tt-210913

TARGET VESSEL: BARROW APA 61 LOCATION IN VESSEL: Upper deck stbd aft.

ARMAMENT AND BOMB LOAD: Six .50 cal BAM guns fixed. Ten rounds per gun.
Bolts removed.

EQUIPMENT: As specified for type, less parachute and life raft.

INSTRUMENTS: Complete, less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
folded.

Fuel and oil tanks: empty. Engine: Operable - preserved.
Combat ready less: Bombs, ammunition, fuel, safety equipment, pyro-

technics.

REPORT OF DAMAGE TEST ABLE: Undamaged.
This airplane was transferred from SAPATOGA to BARROW for Test BAKER.

ADDITIONAL DAMAGE SUSTAINED IN TEST BAKER: This airplane sustained moderate
damage during Test BAKER, probably resulting from shock and blast effects.

In the fuselage group, the engine accessory cowling was slightly dished
in. Aft of the cockpit at station 127, the port side was punctured by
the cross member. The top of the turtleback was very slightly wrinkled at
station 132 indicating possible buckling of the monocoque section. There
was a notable absence of wrinkling and localized dishing of skin on both
sides of the fuselage.

The port wing outer panel main spar was slightly twisted and distorted
from station 75 to station 95 as evidenced by failure of rivets at the junc-
ture of the main spar and first transverse members. The wing was undamaged
outboard of station 95. Movable controls were essentially intact and
undamaged.

The starboard wing was blown or jarred from its jury lock, but sus-
tained no damage excepting that to the radome which was cut by the ship's
life line.

The empennage group was undamaged, though all battens were fractured.
A section of the plexiglass canopy Aas blown out.
There was no further damage to airborne equipment, armament or power

plant components.
All units of airborne electronic equipment appeared to have escaped

damage except the AN/APS-6 radome which was cut in half when the wing was
unlocked and collided with the life line of the ship. Selected units of
electronic equipment were removed for further laboratory test: and analysis.

Position of the BARROW in the Test BAKER target array is shown on the
chart in Part "C" of this report.
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST BAKER

AIRCRAFT DAMAGE REPORT

AIRPLANE. FG-ID SERIAL: 87896 ENGINE: R-2800-8W SERIAL: P-23117

TARGET VESSEL: BLADEN APA 63 LOCATION IN VESSEL: Port side upper deck
aft.

ARMAMENT AND BOMB LOAD: Six .50 cal BAM guns. Ten rounds per gun. Bolts
renoved.

EQUIPMENT: As specified for type, less parachute and raft.

INSTRUMENTS: Complete, less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane damaged as shown below.
Wings spread.

Fuel and oil tanks: Fuel, empty; Oil, 12 gal. Engine: :Operable'-
preserved.

Standard loading less: Bombs, ammunition, fuel, safety equipment, py-
rotechnics.

REPORT OF DAMAGE TEST ABLE: This airplane sustained very light damage.Plexiglass blown in on port side of canopy. Fabric ruptured on lower sideof port wing. Rudder slightly distorted and fabric was burned. No other
significant damage.

ADDITIONAL DAMAGE SUSTAINED IN TEST BAKER: No additional damage. Positionof the target vessel in the BAKER array is shown in the chart in Part "C"
of this report.
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST BAKER

AIRCRAFT DAMAGE REPORT

AIRPLANE: FI- 2 SERtAL: 47265 ENGINE: R-1820-56 SERIAL: 116097

TARGET VESSEL: BLADEN APA 63 LOCATION IN VESSEL: 2nd platform deck
cargo hold.

ARMAMENT AND BOMB LOAD: Four .50 cal RAM guns. Ten rounds per gun. Bolts
removed.

EQUIPMENT: As specified for type, less parachute and raft.

INSTRUMENTS: Complete, less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
spread.

Fuel and oil tanks: empty. Engine: Operable - preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyro-
technics.

REPORT OF DAMAGE TEST ABLE: Undamaged.

ADDITIONAL DAMAGE SUSTAINED IN TEST BAKER: No additional damage. Position
of the target vessel in the RAhER array is shown in the chart in Part "C"
of this report.
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST BAKER

AIRCRAFT DAMAGE REPORT

AIRPLANE: TBhN-3E SERIAL: 69188 ENGINE: B-26U0-20 SERIAL: 109490

TARGET VESSEL: BRACKEN APA 64 LOCATION IN VESSEL: Upper deck stbd side
forward.

ARMAMENT AND BOMB LOAD: Two .50 cal BAM guns fwd. Single .50 cal in tur-
ret aft. Ten rounds per gun. Bolts removed.

EQUIPMENT: As specified'for type, less parachutes and raft.

INSTRUMENTS: Complete, less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
folded.

Fuel and oil tanks: empty. Engine: Operable - preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment and pyro-
technics.

REPORT OF DAMAGE TEST ABLE: Undamaged.

This airplane was transferred from SARATOGA to BPACKEN for Test BAKER.

ADDITIONAL DAMAGE SUSTAINED IN TEST BAKER: This airplane sustained moderate
damage during Test BAKER probably largely from blast and shock effects.

Aircraft structural components sustained generally moderate damage.
The fuselage on the starboard side sustained light dishing of the dorsal
fin and the side at station 122. The engine accessory cowling was lightly
dished. On the port side, from station 185 1/2 to station 263 there is one
single long wrinkle indicating distortion of structure of the monocoque
section.

Both wings were generally undamaged. The port wing jury locking cable
was pulled from the port stabilizer.

The only damage to the empennage was that to the rudder which was blown
violently to starboard and was twisted about the torque tube. hinges and
actuation are intact and the rudder is operable, though binding.

Cockpit canopy was shattered.
There was no additional damage to airborne equipment, armament units or

power plant components. Bombstatiorn distributor and intervalometer removed
for further test.

Although airborne electronics equipment appeared to be undamaged,
selected units were taken from the plane for further test and analysis.

Position of the BRACKEN in the Test BAKER target array is shown on
the chart in part "C" of this report.
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AER1ONAOTICS GROUP (014J)
TEST BAKER

AIRCRAFT DAMAGE REPOBT

AIRPLANE: F6F-5N SERIAL: 78068 ENGINE: 13-2800-10O SERIAL: IIP-211412

TARGET VESSEL: BRISCOE APA 65 LOCATION IN VESSEL: Upper deck stbd side
fwd.

ARMAMENT AND BOMB LOAD: Six .50 cal fAM guns, fixed. Ten rounds per gun.
Bolts removed. Six 5.0" HVAR Mh VI Mod 1 with inert motors and heads and
live fuse nose and base.

EQUIPMENT: As specified for type, less parachute and life raft. Gunsight
MK XXIII Mod 1 in pilot's cockpit.

INSTRUMENTS: Complete, less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact, and operable. Wings
folded.

Fuel and oil tanks: empty. Engine: Operable, preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyro-
technics.

REPORT OF DAMAGE TEST ABLE: Undamaged.
This airplane was transferred from SARATOGA to BRISCCE for Test BAKER.

ADDITIONAL DAMAGE SUSTAINED IN TEST BAKER: This airplane sustained major
damage as a result of exposure to Test BAKER. Consideration of the nature
of the damage indicates that much of it was caused by falling water striking
the airplane from slightly to port.

In the fuselage group, engine accessory cowling was heavily dished.
Aft of Lhe cockpit commencing at station 67 1/2 the fuselage damage was ex-
tremely severe with heavy wrinkling and buck 1 ing and rivet failure at seams.
At station 112 1/2 the entire monocoque section is buckled and twisted.
Cross members punctured the skin. On the starboard side, similar damage was
in evidence. Buckling was most severe at station 170. The fuselage adja-
cent to the empennage is relatively undamaged.

Bothwings sustained major structural damage when the entire outer wing
panels were twisted intact about the main spars which were distorted from
station 75 to station 11g. The port wing was further buckled downward at
station 168. 'ingskin was slightly dished in random panels. The starboard
wing radome was shattered and the radar fell to the deck. Movable control
surfaces on the wings sustained moderate damage.

The only damage to the empennage consisted of slight, buckling of the
port stabilizer and elevator. The control actuation system is intact,
though cables are slack.

Tail wheel strut was collapsed. External fuel tank was displaced and
badly dished. The plexiglass canopy was shattered.
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DIRECTOR OF SHIP MA1ERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST BAKER

AIRCRAFT DAMAGE REPORT

AIRPLANE: F6F-5N SERIAL: 78068 Aircraft Damage Report (Cont'd.)

Three cylinder mounting lugs securing the engine cowl were broken on
No. 10, 12 and 14 cylinders.

Five of the six 5" IIVAR's were shaken from their mounts and the sus-
pension lugs of the NIIK V rear port were bent down in each case.

All electronics units appear to have escaped damage from Test BAKER
however certain units have been removed for further laboratory test and
analysis.

The position of the BRISCOE in the Test BAKER array is shown on the
chart in Part"C" of this report.
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DIRECTOR OF SHiPl MATERIAL-BUREAU OF AERONAUTICS GROUP (01 4J)
'7rST BAKER

AIRCRAFT DAMAGE REPORT

AIRPLANE: F6F-SN SERIAL: 77960 ENGINE: l3-2bu00-1U1  SERIAL: Not read-
able.

TARGEE VESSEL: BRULE APA 66 LOCATION IN VESSEL: Upper deck stbd side
fwd.

ARMAMENT AND BOMB LOAD: Six .50 cal [ANI guns, fixed. Ten rounds per gun.
Bolts removed. One 11.7511 MK II Mod 10 Rocket with inert motor arid head
with M•I XVI Mod 1 live base fuse.

EQUIPMENT: As specified for type, less parachute and life raft.

INSTRUMENTS: Complete, less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. INings
fo l d ed.

Fuel and oil tanks: empty. Engine: Operable - preserved.

Combat ready less: Bombs, anmmunitioý,, fuel, safety equipment, pyro-
technics.

REPORT OF DAMAGE TEST ABLE: This airplane was essentially undamaged. Very
slight dishing of accessory cowl. Barely perceptible "oil can" effect be-
tween stations 82 1/2 and 112 1/2 ou port side of fuselage. No other damage
to components or equipment.

This airplane was transferred from SARATOGA to BRUjLE for Test BAKER,

ADDITIONAL DAMAGE SUSTAINED IN TEST BAKER: This airplane sustained major
damage as a result of exposure in Test BAKER. Careful inspection indicates
that much of the damage was caused by falling water striking the airplane
from slightly to port.

The port side of the fuselage was heavily battered in aft of the cock-
pit with numerous failures of seams and definite buckling of the entire
monocoque section. Cross braces punctured the side ef the fuselage at sta-
tions 112 1/2, 127 and 141 1/2. The top of the turtleback was ruptured at,
station 170.

The starboard side of the fuselage showed little dishing of skin, but
seams were all strained, and riaptured locally, showing evidence of heavy
I oai ds.

The port %ing outer panel main spar was heavily twisted and distorted
as evidenced by wrinkling of skin in the nose section from sta torm 75 to
station 1i9. From station 166 to the tip, the upper surface of the outer
panel intermediate section was heavily wrinkled in with collapse of the
ribs backing it up.

The starboard wing outer panel main spar was twi sted in a nmanrner
similar to that in the port wing.
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST BAKER

AIRCRAFT DAMAGE REPORT

AIRPLANE: F6F-5N SERIAL: 77960 Aircraft Damage Report (Cont'd).

The movable controls on the wings were moderately damaged, having been
slightly buckled by the force of the explosion and cut by flying debris.

The empennage group sustained comparatively little damage, though a]
components were slightly buckled as though by high water loads.

The entire airplane structure was punctured and cut by shrapnel-like
pieces of flying debris.

The cockpit canopy was shattered and inoperable. The external fuel
tank was torn from its retaining straps snapping the forward strap on the
starboard side.

Three engine cowl mounting lugs on number it and 12 cylinder were
broken.

Armament installations received no dariage.
The AN/APS-6 radome was smashed when the aircraft was thrown against

the rail and the NAF transmitter typeAN/ARC-5 was part~ial y crushed. Other
units of electronics gear although apparently undamaged are being 'returned
for laboratory analysis.

Position of the BRULE in the Test BAKER target array is shown on
the chart in Part "C" of this report.
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST BAKER

AIRCRAFT DAMAGE REPORT

AIRPLANE: FG-1) SERIAL: 82433 ENGINE: R-2860-8W SERIAL: Not readable.

TIRGET VESSEL: BUTTE APA 68 LOCATION IN VESSEL: Upper deck stbd side

a ft.

ARMAMENT AND BOMB LOAD: Six .50 cal BAMJ guns. Ten rounds per gun. Bolts
removed.

EQUIPMENT: As specified for type, less parachute and life raft.

INSTRUMENTS: Complete, less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane damaged as noted below.
Wings folded.

Fuel tank: empty; oil tank: 14 gals. Engine: Operable - preserved.

Standard loading less: Bombs, ammunition, fuel, safety equipment, pyro-
technics.

REPORT OF DAMAGE TEST ABLE: This airplane sustained moderate damage when
exposed in Test ABLE. The fuselage was undamaged. Most significant damage
was to wing fold hinges which had attachment sheared and displaced. Rudder
and fin were damaged and some of the fabric was charred and ruptured. Cock-
pit canopy plexiglass was blown in. There was no damage to power plant,
airborne equipment, armament, or electronic components.

ADDITIONAL DAMAGE SUSTAINED IN TEST BAKER: This airplane received no damage
during Test BAKER that was distinguishable from damage which occurred in
Test ABLE.

During Tests ABLE and BAKER this airplane was exposed in the same lo-
cation on the target vessel.

Position of the BUTTE in the Test BAKER array is shown on the chart
in Part "C" of this report.
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DIRECTOR Of' SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST BAKER

AAIRCRAFT DAMAGE REPORT

AIRPLANE: FC(, SERIAL: 88U40 ENGINE: R-2800-0U SERIAL: 212412

TARGET VESSEL: (W.ATEBELT APA 70 LOCATION IN VESSEL: Upper deck stbd side
aft'.

ARMAMENT AND BOMB LOAD: Six .50 cal ,AM guns. Ten rounds per gun. Bolts
removed.

EQUIPMENT: As specified for type, less parachute and life raft. VG re-
corder installed.

INSTRUMENTS: Complete, less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane damaged as shown below.
WVings folded.

Fuel tank: empty; oil tank: 5 gal. Engine: Operable - preserved.

Standard loading less: Bombs, ammunition, fuel, safety equipment, pyro-
technics.

REPORT OF DAMAGE TEST ABLE: 'This airplane received major structural damage.
Engine accessory cowl was dished in, fuselage was buckled. Starboard wing
outer panel was carried away as was tihe rudder. Flaps were blown down and
hinges danaged. Power plant, electronics and equipment undamaged. Guns in
right wing missing with the wi:Ig.

ADDITIONAL DAMAGE SUSTAINED IN TEST BAKER: This airplane received no fur-
tther discernib'le damage during Test BAKER.

Luring both tests, ABLE and BAKER, this airplane was exposed in the
same location on the target vessel.

The position of the target vessel in the BAKER array is shown on the
chart in Part "C" of this report.
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DIRECTOR OF SUIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST BAKER

AIRCRAFT DAMAGE REPORT

AIRPLANE: F70-2 SERIAL: 56954 ENGINE: R-1820-56 SERIAL: 98327

TARGET VESSEL: CARTARET APA 70 LOCATION IN VESSEL: 2nd Pltfm deck after
cargo hold.

ARMAMENT AND BOMB LOAD: Four .50 cal R1A guns. Ten rounds per gun. Bolts
removed.

EQUIPMENT: As specified for type, less parachute and raft.

INSTRUMENTS: Complete, less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
folded.

Fuel and oil tanks: empty. Engine: Operable - preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyro-

technics.

REPORT OF DAMAGE TEST ABLE: Undamaged.

ADDITIONAL DAMAGE SUSTAINED IN TEST BAKER: This airplane was undamaged
during Test BAKER.

IDuring Tests ABLE and BAKER this airplane was exposed in the same lo--
catlon on the target vessel.

Position of the target vessel in the Test BAKER array is shown on the
chart in Part "C" of this report.
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST BAKER

AIRCRAFT DAMAGE REPORT

AIRPLANE: F6F-5 SERIAL: 71753 ENGINE: R-2800-IOW SERIAL: 59276

TARGET VESSEL: CORTLAND APA 75 LOCATION IN VESSEL: Upper deck stbd side
aft.

ARMAMENT AND BOMB LOAD: Six .50 cal BAMI guns. Ten rounds per gun. Bolts
removed.
EQUIPMENT: As specified for type, less parachute and raft.

INSTRUMENTS: Complete, less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. %ings
folded.

Fuel and oil tanks: empty. Engine: Operable - pr',served.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyrotechnics.

REPORT OF DAMAGE TEST ABLE: Paint was scorched on one side of rudder.

ADDITIONAL DAMAGE SUSTAINED IN TEST BAKER: No additional Damage.
Position of the target vessel in the BAKER array is shown in the chart

in Part "C" of this report.

AIRCRAFT: FN-2 SERIAL: 56756 ENGINE: R-1820-56% SERIAL: 117621

TARGET VESSEL: CORTLAND APA 75 LOCATION IN VESSEL: 2nd platform deck,
cargo hold.

ARMAMENT AND BOMB LOAD: Four .50 cal BAM guns. Ten rounds per gun. Bolts
removed.
EQUIPMENT: As specified for type, less parachute and raft.

INSTRUMENTS: Complete, less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipmient for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
folded.

Fuel and oil tanks: empty. Engine: Operable z preserved.
Combat ready less: Bombs, ammunition, fuel, safety equipment and pyro-

technics.

REPORT OF DAMAGE TEST ABLE: Undamaged.

ADDITIONAL DAMAGE SUSTAINED IN TEST BAKER: Nc additional damage.
Position of the target vessel in the IAhuEIR array is shown in the chart

in Part "C" of this report.
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS'GROUP (014J)
TEST BAKER

AIRCRAFT DAMAGE REPORT

AIRPLANE: F6F-5N SERIAL: 77637 ENGINE: R-2800-1OW SERIAL: HP-211516
TARGET VESSEL: CRITTENDEN APA 77 LOCATION IN VESSEL: Upper deck, stbd

aft.
ARMAMENT AND BOMB LOAD: Six ,56 cal BAM fixed guns. Ten rounds per gun.Bolts removed.

EQUIPMENT: As specified for type, less parachute and raft.
INSTRUMENTS: Complete, less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.
GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
folded.

Fuel and oil tanks: empty. Engine: Operable - preserved.
Combat ready less: Bombs, ammunition, fuel, safety equipment and pyro-

technics.

REPORT OF DAMAGE TEST ABLE: Undamaged.
This airplane transferred from SARATOGA to the CRIITENDEN for Test

BAKER.

ADDITIONAL DAMAGE SUSTAINED IN TEST BAKER: This airplane sustained moder-ate damage during Test BAkER, probably resulting largely from shock andblast or falling water.
The fuselage was undamaged forward of station 112 1/2. At this station,the cross member punctured the port side. Between stations 112 1/2 and 127,the turtleback was wrinkled indicating possible slight buckling of the sec-

tion.
The starboard wing was jarred or blown from its jury lock, and the ra-dome was cut striking the ship's life line. The main spar of the outerpanel was very slightly twisted and distorted from station 75 to station 9bas evidenced by stretched rivets along the attachment of the upper skin tothe framing at. the juncture of the spar and No. 1 rib.
The port wing was apparently undamaged.
In the empennage group, components were undamaged. The rudder battenwas fractured.
The plexiglass in the port side of the cockpit canopy was broken.There was no further damage to airborne equipment, power plant and ac-cessory components or arnmament equipment.All i units of electronic gear appeared to be undamaged except theAN/APS-6 radome was smashed when the aircraft was apparently thrown againstthe I I fe line. However, selected units were removed for further laboratory

test. arid analysis.
The position of the target, vessel upon which this airplane was embarkedin the Test IBAKRI. array is shown on the chart in Part "C" of this report.
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST BAKER

AIRCRAFT DAMAGE REPORT

AIRPLANE: F6F.5N SERIAL: 78086 ENGINE: R-28o00-10W SERIAL: HP-211125

TARGET VESSEL: DAWS(ON APA 79 LOCATION IN VESSEL: Upper deck, stbd side
aft.

ARMAMENT AND BOMB LOAD: Six .50 cal BAM guns fixed. Ten rounds per gun.
Bolts removed.

EQUIPMENT:, As: specified, forý type.-less p.arachute and raft.

INSTRUMENTS: Complete, less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
folded.

Fuel and oil tanks: empty. Engine: Operable - preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment and pyro-
technics.

REPORT OF DAMAGE TEST ABLE: Undamaged.
This airplane was transferred from SARATOGA to DAWSON for Test BAKER.

ADDITIONAL DAMAGE SUSTAINED IN TEST BAKER; This airplane sustained major
damage during Test BAKER, probably resulting largely from shock, blast ef-
fect and falling or sweeping water.

On the port side of the fuselage, the engine accessory cowling was
heavily dished in. Aft of the cockpit from station 67 1/2 the side of the
fuselage was battered in. At stations 112 1/2 and 127, the cross members
punctured the side of the fuselage. Aft of station 127, the side was punc-
tured by flying debris.

The starboard side of the fuselage was moderately dished and wrinkled.
Wrinkling of the turtleback between stations 112 1/2 and 127 'indicated
possible buckling of the entire monocoque section.

The starboard wing outer panel main spar was twisted and distorted from
station 75 to station 1.12 as evidenced by failure of rivets along the main
spar attachment of the upper skin, and heavy wrinkling of skin in the nose
section between those stations. Outboard of station 112 the panel was
relatively undamaged.

The starboard wing outer panel wain spar was slightly twisted and dis-
torted in a manner similar to that affecting the port wing, but much less
severely. It was blown or jarred from its jury lock, the radoine being dam-
aged when it. struck the ship's life irne. Flying or falling debris cut
the upper surface of the wing inboard of the radome (two places), shearing
some framing.
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST BAKER

AIRCRAFT DAMAGE REPORT

AIRPLANE: F6F-5N SERIAL: 78086 Aircraft Damage Report (Cont'd.)

The empennage group was essentially undamaged. The rudder batten only
was fractured.

The plexiglass in the cockpit canopy was shattered and broken.
There was no additional damage tc airborne equipment or armament.
Two engine cowl securing tugs on engine cylinders and number 10 and 12

were broken. Propeller and accessory section were undamaged.
Electronics gear appeared to be undamaged except for the AN/APS-6 radome

which was smashed when the plane was thrown against the life line. Selected
units were removed for further laboratory test and analysis.

Position -f the DAWSON in the Test BAKEA target array is shown on the
chart in Part "C" of this report.
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DIRECTOR OF SHIP MATF81IAL-BUREAU OF' AERONAU1TICS GROUP (O14J)
TEST BAKER

AIRCInAFT DAMAGE REPORT

AIRPLANE: FM-2 SERIAL: 73874 ENGINE: 1-1820-56W SERIAL: 99273

TARGET VESSEL, DAWSON APA 79 LOCATION IN VESSEL: 2nd platform deck,
cargo hold.

ARMAMENT AND BOMB LOAD: Four .59 cal BAM guns. Ten rounds per gun. Bolts.
removed.

EQUIPMENT: As specified for type, less parachute and life raft.

INSTRUMENTS: Complete, less clock. OXYGEN: Inst-ajled and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION ANL CONFIGURATION: Airplane damaged as noted below.
Wings folded.

Fuel and oil tanks: empty. Engine: Operable - preserved.

Standard loading less: Bombs, ammunition, fuel, safety equipment, pyro-
technics.

REPORT OF DAMAGE TEST ABLE: This airplane sustained major damage when the
overhead hatch pontoons fell and struck it. Fuselage crushed and buckled.
W'ving tail section- flaps and gilexons crrshed, Wing surfaces dented and
punctured. Empennage wrenched and damaged. Tail wheel collapsed into fuse-
lage, Main landing gear intact, starboard tire flat. Power ploat, airborne
equipment and electronics components were undamaged. Armament was undamaged
except release cable for l'ff V bomb release was broken.

ADDITIOVAL DAMAG2 SUSTAINED IN TEST BAKER: This airplane was undamaged
during rest BAKER.

During Tests ABLE and BAKER this .?ir'plane was exposed in the same
location on the tcrteu vessel.

Position of the DAWSON in the Test BAKER target array ir shown in
the chart in Part "C" of this ,epoit.
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST BAKER

AIRCRAFT DAMAGE REPORT

AIRPL ,NE: FG-1D SERIAL: 88033 ENGINE: R-2800-8W SERIAL: HP-212059

TARGET VESSEL: FALLON APA 81 LOCATION IN VESSEL: Upper deck, stbd side,
fwd.

ARMAtENT AND BOMB LOAD: Six .50 cal BAM guns, fixed. Ten rounds per gun.
Bolts removed.

EQUIPMENT: As specified for type, less parachute and life raft.

INSTRUMENTS: Complete, less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane damaged as noted below.
Wings folded.

Fuel tank filled with salt water. Oil tank: Empty. Engine: Operable -

preserved.

Standard loading less: Bombs, ammunition, fuel, safety equipment, pyro-
technics.

REPORT OF DAMAGE TEST ABLE: This airplane sustained major damage from the
ABLE burst. Fuselage was heavily- dished in on port side and was buckled aft
of cockpit. Main structure of starboard wing was badly wrenched with skin
rivet failure at main spar. Plywoo.' ailerons shai;tered. Other movable
control surfaces sustained general heavy bla3t damnage. Flexiglass in cock-
pit canopy sliding secticn blown in. Power plqnt components undamaged. Air-
borne equipment was undamaged except for hydraulic system 'broken line) and
the droppable tank which was partially collapsed and released. Armament
undamaged except working parts of starboard bomb .shackle are binding.
Electronics components undamaged.

ADDITIONAL DAMAGE SUSTAINED IN TEST BAXR: This airplane was wa4,Led or
blown over the side, the only part remaining consirting of thc, tail wheel
"and arresting hook remaining on deck.

This airplane was exposed in the same location on the target vesst.l for
tests ABLE and BAKER. The position of the FALLON in the Test BAKER array
is shown on the chart in Part "C" of this report.
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014.J)
TEST BAKER

AIRCRAFT DAMAGE BEPORT

AIRPLANE: FPM-2 SERIAL: 74203 ENGINE: B-1820-56 SERIAL: 99450

TARGET VESSEL: FALLON APA 81 LOCATION IN VESSEL: Second platform deck,
#2 cargo hold.

ARMAMENT AND BOMB LOAD: Four .50 cal BAM guns. Ten rounds per gun. Bolts
removed.

EQUIPMENT: As specified for type, less parachute and life raft.

INSTRUMENTS: Complete, less clock. OXYGEN:: Installed and charged.

ELECTRONICS: Standard equipment for tyne installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane damaged as noted below.
Wings folded.

Fuel and oil tanks: empty. Engine: Operable - preserved.

Standard load less: Bombs, ammunition, fuel, safety equipment, pyre-
technics.

REPORT OF DAMAGE TEST ABLE: This airplane sustained major structu'al damage
in Test ABLE when overhead hatch pontoons fell and struck it. Fuselage
crushed and buckled. Starboard wing dented and punctured. Tail section
crushed. Port wing wrenched in addition to being partially crushed and dam-
aged by falling debris. Empennage and landing gear intact. Power plant,
airborne equipment, armament, and electronics components were undamaged.

ADDITIONAL DAMAGE SUSTAINED IN TEST BAKER: This airplane received major
damage from secondary causes. It was discovered to be submerged in about
nine feet of w'ter and fuel oil in the cargo hold. It was impossible to
make an inspection, but it was observed that the airplane had been thrown
forward (not enough to strike the bulkhead). It appeared to be resting
level indicating that the landing gear was intact and not collapsed,

It was impossible to %nake an inspection of the power plant, airborne
equipment, armament and electronics units although these components appear-
ed to be undamaged.

This airplane whs exposed in the same location on the target vessel for
Tests ABLE and BAKER. The position of the FALLON in the Test BAKER tar-
get array is shown on the chart in part "C" of this report.
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DIRECTOR OF SHIP MATERIAL-BUREAU OF' AERONAUTICS GROUP (014J)
TEST BAKER

AIRCRAFT DAMAGE REPORT

AIRPLANE: F6F-5 SERIAL: 71506 ENGINE: 1R-2800-IOW SERIAL: IP-207278

TARGET VESSEL: FI'LLMORE APA 83 LOCATION IN VESSEL: Upper deck, stbd side
aft.

ARMAMENT AND BOMB LOAD: Six BAM 50 cal guns fixed. Ten rounds per gun.

Bolts removed.

INSTRUMENTS: As specified for type, less parachute and raft.

EQUIPMENT: Complete, less clock. OXYGEN: Installed and charied.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane damaged as shown below.
Wings folded.

Fuel and oil tanks: empty. Engine: Operable - preserved.

Standard load less: Bombs, ammunition, fuel, safety equipment, and pyro-
technics.

REPORT OF DAMAGE TEST ABLE: This aircraft suffered light damage. Fuselage
skin on Fort side aft of cockpit was slightly dished. Canopy had broken
plexiglass. Slight damage to jury lock fitting.

ADDITIONAL DAMAGE SUSTAINED IN TEST BAKER: This airplane sustained very
light damage during Test BAKER, probably resulting from blast alone.

The only damage noted was to the rudder which broke its batten and in
so doing had the rib at station 66 1/4 bent slightly to port against the
restraint imposed by the batten.

There was no damage to armament, electronic or airborne equipment nor
to power plant and accessory components.

This airplane'was exposed in the same location on the target vessel for
Tests ABLE and BAIER. Position of the target vessel in the BAKER array is
shown in the chart in Part "C" of this report.
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST BAKER

AIRCRAFT DAMAGE REPORT

AIRPLANE:: FG-ID SERIAL: 87882 ENGINE: H-2800-0W SERIAL: iP-22562

TARGET VESSEL! GASCONADE APA 85 LOCATION IN VESSEL: Stbd side, upper
deck aft.

ARMAMENT AND BOMB LOAD: Six .50 cal RAM guns fixed. Ten rounds per gun.
Bolts removed.

EQUIPMENT: As specified for type, less parachute and raft.

INSTRUMENTS: Complete, less clock. OXYGEN: Installed and charged.

ELECTRONiCS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
spread.

Fuel and oil tanks: empty. Engine: Operable - preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment and pyro-
technics.

REPORT OF DAMAGE TEST ABLE: This airplane sustained very light damage dur-
ing Test ABLE. The fabric on the port side of the rudder was charred and
burned. The cockpit canopy plexiglass was cracked but not broken. There
was no other damage tc structures components or to power piants, armament,
airborne equipment and electronic components.

ADDITIONAL DAMAGE SUSTAINED IN TEST BAKER: This airplane sustained extreme
damage during Test BAKER, probably resulting from shock, blast effect and
falling or sweeping water.

The fuselage skin about the engine and engine accessory cowling was
heavily dished. About half of the cowl flap sections were ,:arried away and
the remainder were blown open. The section around the cock)it is generally
intact and undamaged back to station 218 where the monocque section is
broken entirely in two. The after part of the fuselage, separated entirely
from the rest of the airplane is generally intact from station 260 aft and
the tail wheel is undamaged. The starboard main landing gear scissors and

.strut were broken, the strut failing where it attaches to the axle forging.
The entire airpl-rie was thrown forward and to port, lightly striking the
ship's structure.

The stprtzoard wing suffered extremely heavy damage. The outer panel
attachment was wrenched downward and twisted as evidenced by a discontinuity
of the upper surface rt the wing fold. The wing panel was crushed and
twisted about the main, spar which was heavily buckled at station l1o. All
wing covering, both fabric and metal was damaged.
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DIRECTOR OF SHIP MATERIAL.BUREAU OF AERONAUTICS GROUP (014J)
TEST BAKER

AIRCRAFT DAMAGE REPORT

AIRPLANE: FG-1D SERIAL: 87882 Aircraft Damage Report (Cont'd.)

The port wing was less heavily damaged. Its main spar was apparently
intact. %rinkles on the under side from station 96 1/2 to the tip indicate
distortion of the framing about, the main spar. The wing near the tip was
damaged as though by falling debris with fabric rupture and Aenting of
framing.

In the empennage group, both elevators were forced violently downward
and were buckled near the hinge line with failure of both fabric and framing.

Tie plexiglass in the cockpit canopy was broken out, and the auxiliary
fuel tank was torn from its shackle and collapsed.

Three instruments on the instrument panel were smashed and the flight
controls were inoperative. There was no hydraulic pressure in the system
and the starboard landing gear strut was broken.

Ammunition boxes and feed release chutes were bent out of line by the
collapse of the wing structure. The back plate release latch was broken on
one gun, when the wing hit the deck.

The propeller hub apparently suffered no external damage when the air-
plane was thrown forward against the bulkhead.

All units of electronics gear appeared to have escaped damage from the
blast, however, certain selected items were removed for further laboratory
test and analysis.

The airplane was exposed in the same location on th target vessel for
both Tests ABLE and BAKER. Position of the GASCONADE in Test BAKER array
is shown on the chart in Part"C" of this report.
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DIBECTOR OF' SHIP MATERIAL-BUBEAU OF AERONAUTICS GROUP (014J)
TESTr BAKER

AIRCRAFT DAMAGE REPORT

TARGET: F11-2 SERIAL: 74277 ENGINE: 11-1820-56%' SERIAL: 112543

TARGET VESSEL: GASCONADE APA 85 LOCATION IN VESSEL: 2nd platform deck,
#f2 cargo hold.

ARMAMENT AND BOMB LOAD: Four .50 cal BAM guns. Ten rounds p,ýr gun. Bolts
removed.

EQUIPMENT: As specified for type, less parachute and life raft.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

LLECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
folded.

Fuel anid oil tanks: empty. Engine: Operable -preserved.

Combat ready less: Bomnbs, ammunition, fuel, safety equipment and pyro-
technics.

REPORT OF DAMAGE TEST ABLE: Undamaged.

ADDITIONAL DAMAGE SUSTAINED IN TEST BAKER: This airplane sustained moderate
damage as a result of exposure to Test BAKER. The damage is believed to
have been caused entirely by underwater shock transmitted to the airplane
via the ship's structure.

The fuselage and port wing sustained slight secondary damage consisting
onlyof localized denting when the port wheel collapsed. The failure occur--
red when a tie down cable sheared the two lower beams of the uipper drag link,
apparently upsetting the c "ounter balance and permitting the knee to fold.

There was no damage to other structural components of this airplane.
Units of airborne equipment, armament and the power plant were undamaged,
Airborne electronics equipment in the plane appeared to have escaped

damage fromt the blast, however, selected units were removed from the air-
plane for further laboratory test and analysis.

This airplane was exposed in the same location on the target vessel
for Tests ABLE and BAKER. Position of the GASCONADE in the Test BAKER
target array is shown on the chart in Part "C" of this report.
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST BARER

AIRCRAFT DAMAGE REPORT

AIRPLANE: TBNI-3E SERIAL: 69197 ENGINE;: B-26C..-'!U SERIAL: .122145

TARGET VESSEL: GENEVA APA 96 LOCATION IN VESSEL: U-,jqer deck, st.bd side,
fwd cargo hold.

ARMAMENT AND BOMB LOAD: Two .50 cal BANI fixed guns. Single .50 cal turret.
Ten rounds per gun. Bolts removed.

EQUIPMENT: As specified for type, less parachute and raft.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
folded.

Fuel and oil tanks: empty. Engine: Operable - preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment, pyro-
technics.

REPORT OF DAMAGE TEST ABLE: Undamaged.
This plane was transferred from SARATOGA to the GENEVA for exposure in

Test BAKER.

ADDITIONAL DAMAGE SUSTAINED IN TEST BAKER: No additional damage.
Position of the target vessel in the BAKER array is shown in the chart

in Part "C" of this report.
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DIRECTOR OF SHIP MATERIAL-BUIEAU OF AEHONAUTICS GROUP (014J)
TEST BAKER

AIRCRAFT DAMAGE REPORT

AIRPLANE: F6F-5 SERIAL: 58i662 ENGINE: H-2 8 0 0-10W SERIAL: Not read-
able.

TARGET VESSEL: NIAGARA APA 87 LOCATION IN VESSEL: Port side, upper
deck, aft.

ARMAMENT AND BOMB LOAD: Six .50 cal BAM guns. Ten rounds per gun. Bolts
removed.

EQUIPMENT: As specified for type, less parachute and raft.

INSTRUMENTS: Complete, less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
folded.

Fuel and oil tanks: empty. Engine: Operable - preserved.

Combat ready less: Bombs, ammunition, fuel, safety equipment and pyro-
technics.

REPORT OF DAMAGE TEST ABLE: Plexiglass w&s blown out of cockpit canopy.
Dorsal fin and starboard wing tip dented.

ALDITIONAL DAMAGE SUSTAINED IN TEST BAKER: No additional damage. Position
of the target vessel in the BAKER array is shown in the chart in Part "C'l
of this report.

This airplane was exposed in the same location on the target vessel
for Tests ABLE and BAKER.
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DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GROUP (014J)
TEST BAKER

AIRCRAFT DAMAGE REPORT

AIRPLANE: FM.-2P SERIAL: 74675 ENGINE: R-1820-56W SERIAL: 11847

TARGET VESSEL: NIAGARA APA 87 LOCATION 1N VESSEL: 2nd platform deck,
cargo hold.

ARMAMENT AND BOMB LOAD: Four .50 cal BAM guns. Ten rounds per gun. Bolts
removed.

EQUIPMENT: As specified for type, less parachute and raft.

INSTRUMENTS: Complete less clock. OXYGEN: Installed and charged.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane intact and operable. Wings
folded.

Fuel and oil tanks: empty, Engine: Operable - preserved.Combat ready less: Bombs, ammunition, fuel, safety equipment and pyro-
technics.

REPORT OF DAMAGE TEST ABLE: Undamaged.

ADDITIONAL DAMAGE SUSTAINED IN TEST BAKER: No additional damage. Positionof the target vessel in the BAKER array is shown in the chart in Part "C"
of this report.

This airplane was exposed in the same location on the target vessel
for Tests ABLE and BAKER.

Enclosure (C) to Direc:tor Ship ý,,ateriaI Serial (,U150o

SECRETPage 241 of 277 Pages

_A



DIRECTOR OF SHIP MATERIAL-BUREAU OF AERONAUTICS GtOUP (014J)
TEST BAKER

AIRCRAFT DAMAGE REPORT

AIRPLANE: 1132Y-51l SERIAL: 7052 ENGINES: 11--1830-92 SERIAL: P-138399,
P- 138428,P-138440,
P-138386.

LOCATION OF AIRCRAFT: Moored in target area.

ARMAMENT AND .,?OMB LOAD: None, this is a hospital airplane..

EQUIPMENT: As specified for type, less parachutes and life rafts.

INSTRUMENTS: Complete, less clock.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane damaged as shown below.

Fuel tank: 900 gallons, Oil tanks: 160 gallons.

Engines: Operable - not preserved. Engines operated before and after
Test ABLE.

Standard loud less: Safety equipment and pyrotechnics.

REPORT OF DAMAGE TEST ABLE: This airplane sustained major damage in Test
ABLE. The port side of the hull was dished inward, damage being most pro-
nounced in the monocoque section aft of the waist hatch. All hatches on the
port side except that to the navigator's compartment were blown in. The
starboard side was apparently undamaged. In the wing group, the only damage
was to the port bombbay doors which were partially collapsed inward. There
was no damage to the empennage group. Electronic components and airborne
equipment were undamaged.

The damaged hatches of this airplane were jury repaired to keep the
hull from shipping water.

ADDITIONAL DAMAGE SUSTAINED IN TEL TBAKER: This airplane sustained moderate
damage during Test BAKER, probably from blast effect.

The port side of the hull was further dished in and wrinkled in the
same areas as were damaged in Test ABLE. The hatch doors which had been
temporarily repaired after Test ABLE failed again, being blown inward.

The starboard side of the hull sustained no appreciable damage.
The port wing nose section was cut slightly by flying debris outboard

of the No. I engine, but there was no damage to framing.
The empennage group generally appeared to have suffered very slight

dishing of both fabric and metal covering.
Airborne equipment was undamaged.
All engines were started without incident and power iplant components

functioned satisfactorily. Engines and propeller were given a standard
pre-flight check and the plane was taxied around the target array.

Selected units of electronic equipment were removed and tested. The
selected units functioned normally.

The position of this seaplane in the Test BAKER array is shown ill the
chart in Part "C" of this report.
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DIRECTOR OF SHTP NATERIAL-BUREAU OF AERONAUTICS GROUP (0143)
TEST BAKER

AIRCRAFT DAMAGE REPORT

AIRPLANE: PB2Y-5H SERIAL: 7085 ENGINES: R-183(-92 SERIAL: P-357700,
P-357729, P-357547,
P-357554.

ARMAMENT AND BOMB LOAD: None. This is a hospital plane.

EQUIPMENT: As specified for type, less parachutes and life rafts.

ELECTRONICS: Standard equipment for type installed and operable.

GENERAL CONDITION AND CONFIGURATION: Airplane damaged as shown below.

Fuel tank: 1100 gallons. Oil tanks: 160 gallons

Engines: Operable - not preserved. All engines operated before and
after Test ABLE.

Standard load less: Safety equipment and pyrotechnics.

REPORT OF DAMAGE TEST ABLE: This airplane sustained major damage in Test
ABLE. The hull, above the water line, on the port side was heavily dished
in. Forward, below the pilot's compartment, the skin was dished with slight
bowirng of framing. The anchor hatch and the navigator's compartment hatch
were blown in. Aft, the beaching gear hatch, the midship's haLch and the
waist hatch were all b~own in. The monocoque section of the hull aft of the

waist hatch was hea'ily dished in with failure of framing backing up the
skin. At station 706, the riveting failed along the seam. The port side
was lightly damaged; the waist hatch only was blown in. The only damage to
the wing group consisted of collapse ihward of the bomb bay doors. The em-
pennage was undamaged. There was no damage to electronics or airborne
equipment.

The hatch doors were jury repaired after Test ABLE in order to keep
water from washing into the hull.

ADDITIONAL PAMAGE 5USTA'NED IN TEST BAKER: This airplane sustained moder-
ate '1uTrt1,h1P dariag( "ri Ig Test BAKER, probably resulting largely from blast
aitd high waves.

The port side of the fuselage, damaged in Test ABIL, was further dished
in g(elnerally the sat',e locations. Al I hatches on the port side, which had
been temporarily r paired a fter Test ABU,, were blown in again. The frame
around the mi dshi ps hatch, which i ts.l f comprises a larger hatch door, was
hteavily buckled inward. The battering in of' the fuselage aft of the waist
hat~oh was incrtased, and the seam fit] lure at. station 706 was considerably
erlarf,eda I ']he n, il I beloA the water!lin( i as apparently undamaged and %at~er

I i
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flDIF(CTOI 0" ,Y P NAhI' I AT - 3BUIBEAI Of AE,:iONAlJTICS GROUP (014J)
TLET BAKREI

AIdCMIFT DAMAGE BEPOIfT

4TRPLAN': T'132Y-Sll sus:iUi,i 70)85 Axircra't Damage Report (Cont,'d.)

The ,wings and crmpennage were generally un1 vn nageid.
The 3 1/2 "inch Nl-ni le ine, a rt'oche£ to the snubbing posts, backing up

the steefl mooring pendant, parted, but the pendant held.
Airbornie equipmEnt arid armament equipment (bomb bay doors) were

undon,aged .
All engines were started witii no difficulty and all power plant com-

ponenut, functioned propely,
Select. units of electronics euuipuent, when tested, operated normally.
The chart in Part "C" shows thei location of this seaplane in the Test

MBAER array.
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REPORT OF DAMACE TO SHIPS' )NSTALLATIONS
FOR HN;)DLA NG AIWRPAFT

USS S.AMATCroA (CV- 3)

(4) ARRESTING GjEAR AND BARR:FRS:
From observation made by i vfzrs and from sý,udy of ae rial photographs

tCken at altitudes between •A0J and .[70u0 feet ita, found that th+.c fligh•,
deck fromn ait of the original po.itien ol the after elevatoc to the stern
receivecA the mozt rfri ious damaý,e. Starting about fifteen feel. from the stern
of the fliht deck and inbocrd about the sa.x,? dista'.ce from each sine, trcze
was a deep 0epr.-2sion rurniug a.- far forward as thie &evator, 'The dpre.-"
sion rea--hed its maximum depth just aft of the elevator, of twelve feet.

Although no diving operations have beexn reported to date on tii. inte-
rior of the ship immediately below the fligýAt deck; it is assumed that the
arresting gearenginesmrounted in the overhead in the area of the ind,?ntation
suffered sufficiently to have misa7'ignment of the cylinder support frames.

The deck sheaves and the fairlead sheaves outboard of the depressed
area probably received little o0 no damage.

There was no evidence of any broken deck perndants rr purchase cables
hanging over the sides of the ship or lying loose on the flight deck.

From the observations mad& prior to the sinking and from the obser-
vations of he di"ers the fiight deck in the area of the barriers was flush
and unbroken, from which it is a.sumed that the barrier stanchions were
intact.

(B) CATAPULTS (Starboard and Port - H-2, hiod. 1):
The foeziard sectioa of the flight deck appeared to be intact and un-

damaged by the underwater blast.
The starboard and port crtapult launching tracks showed no evidence of

being out. of alignmnt or distorted in aity way. ThL deck was not buckled
or distorted.

The structural integrity of the forward area of the ship where the
catapult machinery was housed appeared from the observations nade to be in-
tact and undamaged. It is assumed, therefore, that the catapult machinery
housed therein received little or no damage.

There was no evidence of the towing or retviev-hg cable having parted
or brokern.

(C) AIRPLANE CRANE:
The airplane crane at the rime of tLe underwater blast was scored in

its normal stowage position or, the starbhard side of tLe flight d.•k for-
ward of the island structure.

The crane as observed was in i.ts normal position and appeared to be
undawaged by the Test BAKEI blast.

The boom on the - olane crane appearedI to be intact and undamaged.
There was no evidence of the edge of the flight deck being bickled or

folded up in the vicinity of the crahe. The structure formnong the base and
housing for the hoisting equipment appeaired to 1e iniact and uidamaged.

Lnc),, jre (C) to Director Ship Material Serial wi',,'1u0
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REPORT OF' DAMAGE TO SHIPS' INSTALLATIONS
FOR HANDLING AIRCRAFT

(D) ELE VA TOR:
The elevrator platform as observed from the aeria! photographs taken at

-an altitude between 600 and 1700 feet showed that the niatform was dished in
considerably in the center slightly to port to a depth between four to six
feet. The port side of the elevator had been depressed downward about three
feet and the whole platform tilted to starboard, so that the starboard side
a,.f the platform extended above the flight deck level about one foot.

It was impossible to ascertain the amount of aramage that had been
caused to the hoisting machinery housed below the second deck of the ship,

The elevator at the time of the underwater blast, was in the -locýed-
up" position.

USS INDEPENDENCE (CVLr22)

(A) ARRESTING GEARr
(1) Arresting gear engine: The arrest-ng gear engine of the five

units that were detached from the overhead and deposited on the harigar deck
were removed from the ship by the ship's force pr.or to Tcsc BAKER in order
to prepare the ship for the underwater blast.

(2)- Purchase cables; The purchase cable or, all the sets was removed
from the ship during the period prior to Test BAKER bi the ship'q farce.

"(5) High pressure pipe: The high pressnre piping, with the exception
of piping to sets Nos. 3 and 4, which was removed from the --hip by the
ship's force, remained in the overhead.

(4) Constant pressure valve: There was no chnge in the condition of
the constant pressure valves as a result of being exposed to Test BAE?.

(5) Deck sheave assemblies: All of the decki s0heave assemblie3 weac
checked for weakening of their foundations ?rnd operating condition and were
found to be in good conditio. They shý7wed nc evidece of iamage due to
the blast.

(6) Deck pendants: All of the deck nendants with the exception of
wire number one we:e removed from the shin prio to Test BAKER by the ship',s
force. Decid pendant from wire number five Lia beear removed and shippted to
Naval Air Material Center, Philadelphia foi- t.esting prior to Test dAKEF.

(7) Yielding elements: All of th.± yielding elements were 'ntacc, but
were inoperable due to damage to the deck as a result of the air bleast in
Test ABLE.

(8) Arresting gear control stat iora:; The control stations 14,d nor,
receive any additional damage as a result of -rst BJ41.

(B) BARRIERS:
(1) The barrier stanchions: A)l of the Pai rier stanchic., were intact

and could be operated by hand, Ani cperaLton ,': the -tanclhions was impos-

sible due to the lack of air supply on Lhard the [MNDEPENDLNCE,
(2) Thebarrier stanchion ac"uating cylinders: The ItJk.lIing cylinders

for the stanchions were all in good conchiLior. Their foundations were not

displaced or damaged by the undervatt.:r atomic bowLb biat
(3) The bhrrier cables: The barrier cables on the ship were removed

by the ship's force prior to Tess in order to jaci livnet
for the test.
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REPORT OF DAMAGE' TO SHIPS' INSTALLATIONS
FOR HANDLING AIRCRAFT

(C) CATAPULT - Starboard (192, Mlod. 1):
(1) Track and shuttle system: There was no visible damage to the

track or the shuttle on the flight deck. The towing and retrieving cables
appeared to be in good condition. The sheave foundations were in good
condition.

(2) Compartment; There was very little damage to the compartment.
One of the storage lockers, att, ched to the bulkhead, was displaced and on
deck.

(3) Piping: There was no increase in the dama: to the piping as a
result of Test BAKED.

(4) Crosshead rails: There was no visible evidence of the crosshead
rails being distorted or displaced as a result of trhe underwater blast.

(5) Air flask and accumulators: The accumulaior sustained no visible
damage and gave no evidence of being displaced by any shock that the ship
might have received as a result of the blast.

(6) Gravity tank: The gravity tank showed evidence of the supports
being bent and the weld to the overhead showed cra'cks in the painted sur-
face. Other than this, there was no increase in damage to the gravity tank.

(7) The oil gear pumps and motors: There was no evidence of damage to
the pumps or the motors. Te rofors turned easily when rotated by hand.

(8) The oil and air charge: There was no oil or air charge in the
accumulator prior to Test BAKER. All of the oil had leaked out of the
system as a result of loose connections produced by Test ABLE.

(9) Condition of catapult: The general condition of this catapult
was gecd with no increase in damage as a result of the underwater atomic
bomb blast.

(D) CATAPULT - Port (H2, Rod. 1):
/1) Flight deck track and shuttle: The flight deck track and shuttle

system were in good condition. There was no visible damage to the founda-
tions of the sheaves below the flight deck. The towing and retrieving
cablet appeared to be in good condition.

(2) Compartment: There was n~o increase in the damage to the compart-
men t.

(3) Crosshead rails: There was no evidence of any increase in the
amount of twist in the port crosshead rail or the starboard rail.

(4) Gravity tank: There was no visible increase in damagre to the
gravity tank. The supports to the overhead save no signs of having been
wealcened in a;ny way by the underwater blast.

(5) Sump tank: There waý; o evidenceof the sump tank being displaced
any more as a result of' TesL BAKER.

(6) Oil 4ear pumnps ,m'd motors: Th•ere was no increase in damage to
the r~otors. '[he rotors were rotated e.sily by hand.

(7) Air f!ask: There was no evidence of the air flask having been
moved from its foundation. Therc was no evidence of the manifold beirg bent
between the air flask and the accumalator.

(8) Pump selectoi contro' panel: The control panel did not receive
any additional damage due to Test BAKER.

(9) Oil and air charge: There was no oil or air charge in the ac'cu-
mulator prior to Te:t. BAIEP. A'] of the oil and air had previousty leaked
out of the sy'stem via loose conr)ccticns produced b'rest A8-LE.

(10) General condition of catapult: There was no change in the condi-
tion of this catapult. Major overhaul would be required to place this cata-
pult in operating coroditiof-i as a resuIt of damage sustained during Test
ABKE. However, no additional work wouid be required as a result of Test
BAKER.
Enclosure (C) to Direc;tor .h.r. Nlater-al Serial hiituu
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REPORT OF DAMAGE TO SHIPS' INSTALLATIONS
FOR HANDLING AIRCRAFT

(E) AIRPLANE CRANE":
'The airplane cra.,, had been replaced to its original position by the

ship's force prior to Test BAKER. However, complete operation of the crane
had not been restored. The hydraulic rotating equipment had not been re-
stored nor had all of the other minor parts which serve to make the crane
fully operable.

There was no evidence of the k:ingpost having been raised or jarred out
of place by the blast.

There was no evidence of any damage to the crane's limited operating
condition as a result of being exposed to Test BAKER.

(F) ELEVATORS:
The elevator platforms were both blown out of the flight deck by the

blast of Test ABLE.
The hoisting gear above the hangar deck gave no evidence of any in-

crease in damage that could be attributed to Test BAKER.
The elevator machinery below the hangar deck appeared to be in good

condition. There was no evidence of the machinery having been displaced or
distorted.

USS ARKANSAS (BB-33)

The ship was sunk as a result of the underwater atomic bomb blast and
no observations were made prior to the sinking.

USS NEW YORK (BB-34)

(A) CATAPULT:
The catapult showed evidence of shock damage to close inspection of

the mountings. The securing bolts used in holding the track in place on
top of the turret were found to be elongated and loosened. The bracing for
the stern of the catapult which was secured to the facing of the turret was
fractured and bent slightly upward. No-load shots could not be fired due
to the inadequate securing of ttie catapult to the turret. The catapult
mechanism showed no signs of shock other than in the secoring of the track.

(B) AIRPIANE CRANE (Starboard):
There was no visible evidence of the crane having been dislocated by

the blast. The foundation showed no signs of any distortion. The electri-
cal conduit leading to the electrical motors on the ::rane appeared to be in
good condition. There was no evidence of the electrical motors having been
damaged by the blast. It was impossible to test che crane under operating
conditions due to the lack of electrical power cn the ship at the time of
the inspection of this equipment.

Enclosure (C) to Director Ship Material Serial 00W500
SECRET

Page 248 of 277 pageL,



REPORT OF DAMAGE TO SHIPS' INSTALLATIONS
FOR HANDLING AIRCRAFT

(C) AIRPLANE CRANE (Port):
There was no visible evidence of the crane having received any damage

as a result of Test BAKER. 'The foundation showed no signs of distortion or
dislocation. The electrical equipment appeared to be in good condition.
It was also impossible to test this crane under operating loads due to the
lack of electrical power on the ship at the time of the inspection.

USS NEVADA (BB-36)

(A) CATAPULT:
There was no visible evidence of any increase in damage to the cata-

pult as a result of exposure to Test BAKER. The distortion of the deck at
the forward edge of the training track had not been increased. The two
forward carriage cars which were mounted on the training track were still
about eight inches above the track. The structure of the catapult did not
receive any new damage.

(B) AIRPLANE CRANE:
There was no visible evidence of any damage to the base of the crane

or its foundation on deck. The lower section of the boom was still in the
same place as after Test ABLE, folded over the stern of the catapult.

USS PENNSYLVANIA (BB-38)

(A) CATAPULT:
There was no visible evidence of any damage to the foundation. The

foundation showed no signs of any distortion or dislocation as a result of
the bomb blast.

The catapult was not dislocated or distorted in any way and sustained
no damage by the blast.

(B) AIRPLANE CRANE:
The base of the crane was intact and undamaged.
There was no evidence of any increase in damage to the airplane crane.
Both the catapult and crane were inoperable prio, to Operations Cross-

roads as a result of previous battle damage to electrical equipment.

USS PENSACOLA (CA-24)

(A) CATAPULTS:
The catapults had been removed prior to Operation Crossroads.
The pedestal installed on the port side as a foundation for a catapult

showed no signs of any distortion or movement at its base and remained in-
tact and substantially undamaged by the blast.

Enclosure (C) to Director Ship Material Serial 001500
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REPORT OF DAMAGE TO SHIPS' INSTALLATIONS
FOR HANDLING AIRCRAFT

(B) AIRPLANE CRANE:
There was no evidence of any increase in damage to the crane as a

result of the blast.
'The foundation and training gears on the boat deck were intact. There

was no visible indication of any distortion or displacement of this material
due to the blast.

The boem and backstays were undamaged.
The electrical conduits to the hoisting and training motor appeared to

be in good condition.
There was no electrical power on board chip at the time of the inspec-

tion making it impossible to test the crane under operating conditions.

USS SALT LAKE CITY (CA-25)

(A) CATAPULTS:
The catapults had been removed prior to Operation Crossroads.
The pedestals installed on either side of the ship as foundations for

the catapults remained intact and substantially undamaged by the blast.
There was no evidence of any distortion or dislocation at the base of

the pedestals.

(B) AIRPLANE CRANE:
There was no evidence of any increase in damage to the crane as a

result of the blast.
On close inspection of the foundation and base of the crane it was

revealed that there had been no displacement of this material.
All of the electrical conduits to the hoisting and training motors

appeared to be in good condition.
There was no evidence of any displacement of thi: electrical equipment.
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V - LISTS OF AERONAUTICAL MATERIALS RETURNED
FOR LABORATORY, ANALYSIS
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LIST OF AIRBORNE ELECTRONIC EQUIPMENT REMOVED FROM TARGET VESSELS
(TEST BAKER) AND STOWED ON THE STERN OF USS FULTON FOR RETURN TO

TILE UNITED STATES FOR ANALYSIS AND TEST.

DESCRIPIfON AIRCRAFT BU. NO. VESSEL

RT-18/ARC-1 F6F-5N 77648 PENNSYLVANIA
RT-18/ARC-1 FG-1D 87882 GASCONADE
TN-8/APZ-1. FG-1D 87882 GASCONADE
"T -21,/ARC-5 FG -1D 87882 GASCONADE
R-4A/ARR-2 FG-1D , 87882 GASCONADE
R-26/ARC-5 FG-1.D 87882 GASCONADE
AN/APX-2 F6F-5N 77648 PENNSYLVANIA
RT-7/APN-1 F6F-5N 77648 PENNSYLVANIA
R/4A/ARR- 2 FM-2 74277 GASCONADE
TN-8/APX-1 FI-2 74277 GASCONADEC-45/ARC-1 FM-2 74277 GASCONADE
AN/APX-2 F6F-5N 77960 f3RUJLE
R-4A/ARR-2 F6F-5N 77960 BRULE
MD-5B/APS-3 F6F-5N 77960 BRULE
RT-18/ARC-1 F6F-5N 77960 BRIILE
BT-23/ARC-5 F6F-5N 77960 BRULE
SN/APX-2 F6F-5N 78086 DAWSON
RT-7/APN-1 F6F-SN 78086 DAWSON
RT-18/ARC-1 F6F-5N 78086 DAWSON
AN/APX-2 F6F-5N 77637 CRITTENDEN
R-23/ARC-5 F6F-5N 77637 CRITTENDEN
B-4A/ARR-2 F6F-5N 77637 CRITTENDEN
RT-18/ARC-1 F6F-5N 77637 CRITTENDEN
RT-7/APN-1 F6F-5N 77637 CRITTENDEN
APS-6(Rec) F6F-SN 77637 CRITTENDEN
APS-6 (Rect Pwr) F6F-5N 77637 'CRITTENDEN
RT-18/ARC-1 FMM-2 74277 GASCONADE
RT-7/APN-1 F6F-5N 77960 BRULE
AN/APX-2 F6F-5N 77749 BARROW
C-56/APX-2 F6F-5N 77749 BARROW
TN-8/APX-1 FC-1D 37847 BANNER
RT-18/ARC-1 FG-1D 87847 BANNER
RT-18/ARC-1 F6F-5N 77749 IARROW
RT-1/APN-i F'6F-5N 77749 BARROW
f1-26/ARC-5 FG-ID 87847 BANNER
T-20/ARC-5 FG-1LD 87847 BANNER
R-4A/ARR-2 F6F-SN 77749 BARROW
R-23/ARC-5 F6F-5N 77749 BARROW
ND-7/ARC-5 FG-i1D 87847 BARROW
R-4A/AHR-2 FG-1) 87847 BANNEH
RT-5/AiAPS-4 TBM-4E 69169 INDEPLN DENCE
ARMY TBM-3E 69169 iNDEPENDI"NCE
RT-Ib/ARC-1 TBM- 4E 69169 INDEPENDENCE
T-47/ART-13 TBM-3E 69169 INDEPENDENCE
AN/APX-2 TBNI-3L 69169 INDEPENDENCE
ID-11 /APS-4 TBkM- 3E 69169 INDE['PENDENCE
RT-7/APN-1 TBM,-3E 69169 INDEPENDENCE
R -4A/ARR-2 TBi- 3E 69169 INDEPENDENCE
R-26/ARO-5 'T•M-4E 6 9169 INDEPENDENCE
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C&GAN.'ZATION MANUAL FOR BUAER GROUP (014J)

SECTION 1 -- GENERAL

100. MISSION

The n)S1issio, assigned to Joint Task Force one is "To determine the ef-
fects of the At-mic bomb upon naval vessels in order to gain information of
value to the Na5•ional Diefense." The general. purpose of the Bureau of Aero-
nautics p,•f•rI-at, *on is to determine the effects and radius of effective-
ness o0 L..e dtomic bomb on various types of surplus aircraft and selected
aviation equipment disposed in the target area. In order to carry out the
above mission the Bureau of Aeronautics Group is responsible under the
Director of Ship Material:

(1) For ll that pertains to the planning, correlation and imple-
mentation of the aircraft. target exposure program.

(2) For the collection of data, analysis of results and preparation
of reports pertaining thereto.

(3) For furnishing technical advice, liaison and assistance relative
to standard and special aeronautical material, including pilotless aircraft
and related equipment, in order to insure the full and proper execution of
the responsibilities of the Bureau of Aeronautics to the Commander, Joint
Task Force One and Operation Crossroads.

SECTION II - ORGANIZATION

200. THE BUREAU OF AERONAUTICS GROUP

In order to carry out the mission most effectively personnel of the
Bureau of Aeronautics Group have the following assignments:

CODE NO TITLE
014J Head of BuAer Group
014J - Executive Assistant

014Jp - Aircraft Power Plants
014Jp - Assistant Aircraft Power Plants

014Ja Aircraft Armaments
014Ja Assistant Aircraft Armaments and

BuOrd Liaison
014Ja - Assistant Aircraft Armaments

014Je Aircraft Electronics and BuShips
Liaison

014Je Assistant Aircraft Electronics

014Js Aircraft Structures
014Js Assistant Aircraft Structures

014Jm - Aircraft Equipment
014Jm - Assistant Airctaft Equipment

014Jc - Catapults and Arresting Gear
014Jc - Assistant Catapults and Arresting

Gear

Enclosure (C) to Dirert:)r :;hip Mater;al Serial 001500
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COyDrE NO T]1T1k/
Ch i0e f lerk
Records and Correspo,,de-nce Clerk

014.r - Hear Echelon at Washington, DC.
and Liaison for Pilotless Aircraft

Organization chart oi" thr pfu of Aeron.iuiics Group is attached,
APPENDIX I

201. ORGANIZATION OF BUREAU OF AERONAUTICS GROUP WHEN
FUNCTION "- AS A TARGET NSPECTION TEAM

In crder s.ystemat: cally and efficiently to cover the inspections of
target airc•aft and aviation equipment before and aft,', each bomb blast the
Bureau of Aeronautics Group is organized into a tar inspection team as
follows:

(1) Head of BuAer Inspection Team.
(2) Technical Analysis and Inspection Report Coordinator.
(3) Aircraft Power Plant Group.
(4) Aircraft Armaments Group.
(5) Aircraft Electronics Group.
(6) Aircraft Structures Group.
(7) Aircraft Equipment Gioup.
(8) Catapults and Arresting Gear Group.

Organization chart of the Bureau of Aeronautics Inspection Team is
shown in APPENDIX II

202. ORGANIZATION TO CARRY OUT MISCELLANEOUS FUNCTIONS

The bureau of Aeronautics Group is a military organization and as such
is organized to carry out certain military and miscellaneous functions for
the group and to establish liaison with those officers assigned these func-
tions under the Director of Ship Material and Joint Task Force One. The
following duty assignments are set up to cover these functions:

(1) Head of BuAer Group, Historian.
(2) Executive Assistant, Assistant Historian.
(3) Operations Officer.
(4) Personnel Officer.
(5) Logistics and Material Officer.
(6) Photographic Officer.
(7) Welfare and Athletic Officer.
(8) Safety Officer.
(9) Boat Officer.

Assignments of these collateral duties to personnel 9f the Bureau of
Aeronautics Group are shown in APPENDIX III
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203. PEIISONNEL OF BUREAU OF AERONAUTICS GROUP

(a) QUALIFICATIONS OF PERSONNEL

Personnel, of the lBuAer Group were carefully selected with the follow-
ing qualifications and requirements in mind:

(1) General ability of the individuals.
(2) Wide technical knowledge and experience in the par-

ticular field to which assigned.
(3) Representation on BuAer Group of laboratory and test

activities under the Cognizance of BuAer, such as
the Naval Air Material Center, Philadelphia, Penn-
sylvania and the NavalAir Test Center, Patuxent Riv-
er, Maryland.

(4) Representation on BuAer Group of the U. S. Marine
Corps.

Roster of personnel of the BuAer Group is attached, APPENDIX III.

(b) TRAINING OF PERSONNEL

Since BuAer Group personnel were selected primarily for wide techni-
cal knowledge and experience in their particular fields, little technical
training is required and personnel are already fully versed in their duties
with respect to maintenance and inspectiens of the target aircraft and

equipment before Test "A."

Some training of the group as a target inspection team has been expe-
rienced in the preliminary inspections of aircraft loaded on target vessels

in continental ports. Additional training of the inspection team will take

place at Pearl Harbor and in the target area before Test "A" so that the

team will perform its functions quickly, accurately and efficiently in the

short time available between Tests "A" and "B."

SECTION MI - DUTIES AND RESPONSIBILITIES

300. DUTIES OF BUREAU OF AERONAUTICS GROUP

(a) 014J - HEAD OF BUAER GROUP

The Head of the Bureau of Aeronautics Group is respisible for trans-

lating the desires of the Bureau of Aeronautics into workable procedures

consistent with Crossroads policy, lie is responsible for opera -ns of the

BuAer Group under the Director of Ship Material and for establisning lisiion

with all essential elements of Tssk Force One. He sl,all insure effective
execution of thfe nossion of the BuAer Group in accordance with the aprroved

plans and shall comply with all policies and directives issued by the

Director of Ship ,Material or higher authority.
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(b) 014J,- EXECUTIVE ASSISTANT

"Tle Executive Assistant shall act as the principal assistant and adviser
to the Head of the Bureau of Aeronautics Group in all matters pertaining
to the administration and operation or the group. He may issue in the name
of the head of the Bureau of Aeronautics Group such orders and instructions
as are necessary to carry out his policies. He coordinates all BuAer Group
a~tivities, issues necessary instructions to effect this coordination, al-
lots the work of preparing plans, reports or correspondence relating to
these activities and transmits resulting drafts to the Head of the BuAer
Group for approval. He exercises general supervision over all administra-
tive work, coordinates activities of the Target Inspection Team and super-
vises the technical boalysis and preparation of technical and historical
reports. He carries out such additional duties as may be assigned by the
Head of the BuAer Group.

(c) 014Jp - AIRCRAFT POWER PLANTS

The Head of the Aircraft Power Plant Group acts as technical adviser
to the Head of the Bureau of Aeronautics Group on power plant matters, co-
ordinates the work of the Power Plant Inspection Group, and supervises the
preparation of technical reports on aircraft power plants. He shall es-
tablish effective liaison with the Power Plants Division of the Bureau of
Aeronautics to insure transmission of the desires of that division in con-
nection with Crossroads to the Head of the BuAer Group. ie makes recom-
mendations concerning the selection of power plant test items, the condition
of tests and the establishment of appropriate procedures for loading, main-
tenance, inspection and reporting of power plant items under his cognizance.
He shall perform such additional duties as the Head of the BuAer Group may
ddirect.

(d) 014Jp - ASSISTANT AIRCRAFT POWER PLANTS

The Chief Petty Officer assistant acts as a member of the Power Plant
Inspection Group, performs the detailed inspections of power plant equipment
and generally assists the Head of the Power Plant Group as he may direct.

(e) 014Ja - AIRCRAFT ARMAMENTS

The Hlead of the Aircraft Armaments Group acts as technical adviser to
the Head of the Bureau of Aeronautics Group on aircraft armament and ord-
nance matters, coordinates the work of the Armament Inspection Group, and
supervises the preparation of technical reports on aircraft armaments. He
shall establish effective liaison with the Armament Division of the Bureau
of Aeronautics to insure transmission of the desires of that division in
connection with Crossroads to the Hlead of iLhe BuAer Group. lie shall estab-
lish effective liaison with the Bureau of Ordnance through the BuOrd Group
under the Director of Ship Material to insure the necessary coordination oln
aircraft ordnance items. lie makes recommendations concerning the selection
of aircraft arnarient test items, the condition of' tests and the establish-
r,ient, of a ppropriate proceduires for the loading, maintenance, inspection and
reporting of armament itens unWider hiis ccguiJ1ance, lie shall perform such
additional duties as the IHead of the l3uAer Group may direct.
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(f) 014Ja - ASSISTANT AIRCRAFT ARMAMENTS

This officer assists the [lead of the Aircraft Armaments Group in all
matters pertaining to aircraft, armaments, acts as a member of the Aircraft
Armaments Inspection Group and performs such additional duties as the Head
of the Aircraft Armaments Group or higher authority may direct.

(g) 014Ja - ASSISTANT AIRCRAFT ARMAMENTS

The Chief Petty Officer assistant acts as a member of the Aircraft
Armaments Inspection Group, performs the detailed inspections of aircraft
armaments and generally assists the Head of the Aircraft Armaments Group as
he may direct.

(h) 014Je - AIRCRAFT ELECTRONICS

The Head of the Aircraft Electronics Group acts as technical adviser
to the Head of the BuAerGroup on airborne electronics and electrical equip-
ment and matters relating thereto, coordinates the work of the Aircraft
Electronics Inspection Group, and supervises the preparation of technical
reports on aircraft electronic and electrical equipment. He shall establish
effective liaison with the Bureau of Ships through the BuShips Group under
the Director of Ship Material to insure coordination on airborne electronics
items. He makes recommendations concerning the selection of aircraft elec-
tronic test items, the condition of testsand the establishment of appropi'i-
ate procedures for the loading, maintenance, inspection and reporting of
electronic and electrical items under his cognizance. He shall perform such
additional duties as the Head of the BuAer Group may direct.

(i) 014Je - ASSISTANT AIRCRAFT ELECTRONICS

This officer assists the head of the Aircraft Electronics Group in all
matters pertaining to aircraft electronics, acts as a member of the Elec-
tronics Inspection Group and performs such additional duties as the Head of
the Aircraft Electronics Group or higher authority may direct.

(j) 014Js - AIRCRAFT STRUCTURES

The Head of the Aircraft Structures Group acts as technical adviser to
the Head of the BuAer Group on aircraft structural matters, coordinates the
work of the Aircraft Structures inspection Group, and supervises the pre-
paration of technical reports on aircraft structures. He shall establish
effective liaison with the liesearch and Development Dii vison of the Bureau
of Aeronautics to insure transmission of the desires of that division con-
cerning Crossroads to the head of the BuAer Group. Hie makes recommendations
concerning the selection of aircraft structural test items, the co.)dition
of tests and the establishment of appropriate procedures for loadinq;, main-
tenance, inspection and reporting of aircraft structural items unider his
cognizance. Ile shall perform such additional duties as the head of the
BuAer Group may direct.
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(k) 014Js - ASSISTANT AIRCRAFT STRUCTURES

This Chief Petty Officer assists the Ilead of the Aircraft Structures
Group in all matters pertaining to structures, acts as a member of the
Structures Inspection Group, makes the detailed inspections of aircraft
structural items and generally assists the Hiead of the Aircraft Structures
Group as he may direct.

(1) 014Jm - AIRCRAFT EQUIPMENT

Tile Head of the Aircraft Equipment Group acts as technical adviser to
the Head of the BuAer Group on matters relating to aircraft equipment, co-
ordinates the work of the aircraft equipment inspection group and supervis-
es the preparation of technical reports on aircraft equipment. He shall
establish effective liaison with the Airborne Equipment and Maintenance
Divisions of the Bureau of Aeronautics to insure tvansmission of the de-
sires of those divisions concerning Crossroads to the Head of the BuAer
Group. He makes recommendations concerning the selection of aircraft equip..
ment test items, condition of tests, and the establishment of appropriate
procedures for loading, maintenance, inspec.tion and reporting of aircraft
equipment items under his cognizance. He shall perform such additional du-
ties as the Head of the BuAer Group 'May direct.

(m) 014Jm - ASSISTANT AIRCRAFT EQUIPMENT

This Chief Petty Officer assists the Head of the Aircraft Equipebent
Group in all matters pertaining to equipment, acts as a membe',- of the Air-
craft Equipment Inspection Team, makes the detailed inspections of items of
aircraft equipment and generally carries out such duties as the head of the
Aircraft Equipment Group may direct.

(n) 014Jc - CATAPULTS AND ARRESTING GEAR

The Head of the Catapults and Arresting Gear Group acts as technical
adviser to the Head of the BuAer Group on matters relating to target ship
catapults, arresting gear and barriers, aircraft arresting gear and methods
of securing target aircraft for heavy weather. lie coordinat,_s the work of
the Catapults and Arresting Gear Group and supervi ses the preparation of
technical reports on items under his cognizance. He shall establish effect-
ive liaison %ith the Ships' Installations lfivision of the Bureau of Aero-
i•,autics to insure transmission of the desires of that division in connection
with Crossroads to the Ilead of the BuAer Group, ile makes recommendations
concerning the catapult and arresting gear test items, condition of tests,
methodsof securing target aircraft, and the establishment of procedur,<'s for
maintenance, inspection and ,eporting of test items under his cognizance.
In this connection he shall supervise the activities of the catapult and
arresting gear crews on target vessels during inspections and opeiation of
the catapults, ar~estinggear and barriers, He shall perform such addition-
al duties as the !lead of the BuAer Group may direct.
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(o) 014Jc - ASSISTANT CATAPULTLS ANT) ARRESTING GEAR

Thi's Chief Petty,'Officer assists the Head of the Catapults and Arrest-
ing Gear Group in all matters Pertaining to ship's catapults, arresting gear
and barriers, aircraft arresting gear and methods of securing target air-
craft for the tests. He acts as a member of thre Catapults and Arresting
Gear Inspection Group, performs the detailed inspections of equipment under
the cognizance of' this group and general ly assists the head of the Catapults
and Arresting Gear Group as he nay direct.

(p) CHIEF CLERK

The Chief Clerk acts as administrative assistant to the Head of the
BuAer Group, is in charge of the BuAer administrative and clerical office
and acts _; assistant to the Personnel Officer. hie directs the clerical
work of the lBuAer office, is responsible for the accurate maintenance of
pertinent files and records and supervises the typing and preparation of all
correspondence and reports. He is responsible for the receipt, despatch,
recording, routing Find filing of all coirrespondence. He shall perform such
additional duties as the Head of the EBuAer Group may direct.

ý(q) RECORDS AND CORRESPONDENCE CLERK

This Chief Yeoman acts as assistant to the Chief Clerk and performs
such duties as the Chief Clerk or higher authority may direct.

(r) 014J5 - REAR ECHELON AND LIAISON FOR PILOTLESS

AIRCRAFT

The mission of the Bear Echelon is "To act as the admi'nistrative rep-
resenitat~ve f ý'ýi ,ider Joint Task Force One at the Navy Department after
hi. depart ur ýromVasfl1 P.. in order to faci li tate the expeditious
acconili.ishmei, o )f OpCro uis sroih s .' The( Rear Echeloni for the BuAer
Group acts a.- t.1i idi. ari, rat~ive representil, of Lihe group head during his
absence from the Nc-,y Ule-*taweu , Viashri gt on, U.C. , and in addition has the
very important j'rog~imýn mx ix n, I dIn rie preparation and delivery of drones,
drone control aircra ft arnd catv-iI aequipment and ins trumentat ion required
to outfit the SHANGRI 1-A for (ploymrent 4ii the frone operati tonal program.
WI- shall establi sh effeýcti ve li.- on wi~ii the Leptity T[ask Force Commander
for Aviation to insurti so tis factorý c-;' dji at.ioni wi thi t h operationial sta ff
on the drone program, tie li1Iest;4i r sh effective l iai son with the Pilot-
less Aircraft Diivision of the Hureiii ol A~eronaut~ics in connection with the
mat erial aspects of thec drcei' prograi; ond i,-hal I act as technicai adviser
and speia 1 aýs istault to heif(-~ lvfl (1hte Hi,%c Gnoiup1 On '1matters relating to
drones, lie shall prepare Hie fi<ri: r isieric~al and] technical rejorts onf
items under his coi i I]( slal bu h prep~iijed to proceed as directed to
the target. are a Inr co ntrc ct¶ on withP the d rone p rogrami whten his technmi cal
advice is required. HIe shallI perform Ytictl idd(1i tonal dutiesI~ as the fl:ead of
tBe linAer ( ouj pway di rect. Upon the deipariture of ,he Head of the BuAc r

Girou p from the i1t vk lie par tilezitt hie shtall1 report to t he Jo int. Task Force One

hear Echloie ' nuo such dut. ies as hie ma' dilmect.
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301. DUTIES OF BUREAU OF AERONAUTICS INSPECTION TEAM

(a) INSPECTIONS

(1) PURPQSE OF INSPECTIONS

The BuAer Group is organized to function as an inspection
tearn. The purpose of the inspections before and after each test
is to make a thorough arialysis of the extent of damage to and the
physical condition of each item of test equipment under BuAer cog-
nizance, in order to relate the dawage to known war damages and
to determine any additional or unusual effects upon the aircraft
or aviation equipment. The results will be related to the instru-
mentaticin program of BuShips, BuOrd and other instrumentation
groups under the Technical Director to establish insofar as pos-
sible the nature, extent and causes of' any changes in the test
items.

(2) SCOPE OF INSPECTIONS

The BuAer Group is responsible for conducting inspections of:

a. Catapults and arresting gear.
b. Embarked or moored target aircraft and aviation equip-

ment.

(3) NUMBER OF INSPECTIONS

The BuAer Group will conduct the following inspections:

a. Preliminary inventory and inspection of embarked tar.-
get aircraft and equipment prior to departure of target vessels
for Bikini.

b. Final inspection of embarked aircraft and aviation
equipment and moored seaplanes at the target area to determine
physical condition just prior to each test.

c. Inspection of embarked aircraft and aviation equip-
ment and moored seaplanes as soqn after each blast as target areas
and carget vessels are declared safe for inspection parties.

(4) INSPECTION REPORTS

Upon completion of each inspect-ion the prepared report forms
will be filled out by each technical inspection group for items
under the cognizance of the g-cixp. In the target area the note
books being furnished by the Director of Ship Material will be
used for field inspections. Field notebooks as well as all other
inspection notes, rough drafts, etc., ill remain a part of the
official files of the luAer Group and will be kept in the BuAer
office. Reports will be turned in daily for technical analysis
and coordination by the Inspection Heport Coordinator for the Bu-
Aer Group.
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(b) HEAD OF BUAER INSPECTION TEAM

(1) HEAb OF BUAFR INSPECTION TEAM

The Head of the BuAer Jnspection Team accompanies the team
on all inspections and supervises the activities of the technical
groups. He is responsible for carrying out all of the prescribed
inspections, insures that all targets are adequately covered and
coordinates activities of the BuAer Inspection Team with those of
other teams under the Director of Ship Material and Commander
Joint Task Force One. He shall familiarize himself with ComJoint-
TaskForOne Operation Plan No. 1-46, Annex"X", Reboarding and In-
spection Plan and other existing instructions to insure compliance
with the master plans and policies in the conduct of inspections.
He shall insure that sufficient data is collected to determine
the effects of the bomb, radius of effectiveness, relation of
damage to distance from the bomb, and data necessary to relate
the damage to the instrumentation data and phenomena compiled
under the Technical Director. He is responsible for making the
required damage reports and for such other duties in connection
wi h target inspections as may be prescribed by the Director of
Ship Material.

(2) TECHNICAL ANALYSIS AND INSPECTION REPORT COORDINATOR

This officer acts as the principal assist,,nt to the head of
the BuAer Inspection Team. He shall accompany the inspection
teamon inspections when practicable and invariably in the absence
of the head of the team. He shall make the necessary on-the-spot
analysis and technical review of informatic'n obtained to insure
that complete data are recorded and shall keep an up-to-date rec-
ord of the ( ver ill pattern of inspection and damage observation.
He shall eF'ablsh liaison w)th the Inspection Control Officer,
the C6o:.'di ,atirg and Technical Service Officer and the TargetlI--
spection Oific,.r on the Director of Ship Material staff to assist
in the planni ,_, at, I scheduling of inspections by the BuAer team
and the ccordliiation of the insp ctions with those of other teams.
He shall carry out such a( itional ,uties as may be directed by
th(- Hieid of the IuAeT Inspection Teaiji.

(3) AIRCRAFT `ECII. ICAI INSf CTIC•N GROUPS

The BiAer Inspection Team is divided into six technical
groups covering the lain categories of aeronautical material in-

volved, viz:

Aircraft Power Plant Group,
Aircraft Armaments Group,
Aircraft Electronics Group,
Aircraft Structures Group,
Aircraft Equipment Group,
Catapults and Arresting Gear Group.
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These technical groups make up, together with the head, the
BuAer Inspection Team. Each group is responsible for carrying
out the prescribed inspections, filling out the prepared inspec-
tion forms, collection and recording of all essential data and mak-
ing the necessary field inspection analysis and technical reports.
This will include follow up and reporting on the laboratory analy-
sisof test items under the cognizance of each group which are re-
turned to continental laboratories for further study. The Air-
craft Armaments Group and Aircraft Electronics Groups shall co-
ordinate their' inspections, collecting and recording of data and
technical reports with the BuOrd and BuShips Groups under the Di-
rector of Ship Material, to insure adequate coverage and reporting
to each bureau group respectively on items of mutual interest.
The Catapults and Arresting Gear Group shall similarly coordinate
inspections with the BuShips Grdup: nd~may: use-the:-atapiilt and
arresting gear crews aboard target vessels in order to determine
whether the gear is operable before and after each test. Insofar
as practicable, with the possible exception of the Aircraft Elec-
tronics Group based on the AVERY ISLAND, the BuAer Inspection
Team will remain together during the conduct of all inspeecions.
The Head of each group is responsible for adequate coverage of
test items under their cognizance.

302. COLLATERAL DUTIES OF BUREAU OF AERONAUTICS GROUP

The BuAer Group is organized to carry out certain military and miscel-
laneous dbties and to establish liaison with those officers assigned similar
functions under Joint Task Force One or the Director of Ship Material as
follows-

(a) HEAD OF BUAER GROUP - HISTORIAN

The Head of the BuAer Group has additional responsibilities in connec-
tion with the preparation of historical summaries of the activities of the
BuAer Group. These reports constitute a complete historical record of the
part played by the Bureau of Ae-onautics and the BuAer Group in Operation
Crossroads together with the personalities and activities inv6lved. They
form the basis of material for the final technical reports of the group, for
the periodic press releases, and for periodic status reports of the progress
of the aircraft exposure program. These reports shall be submitted in ac-
cordance with the general requirements of the Joint Task Force O'NE tistorian
and when called forby the staff or Director of Ship Material Historian. It
is anticipated that copies of these reports may be furnished to interested
Bureaus of the Navy Department, when released by the Commander Joint Task
Force One.

(b) EXECUTIVE ASSISTANT - ASSISTANT HISTORIAN

The Executive Assist~ant has addit ouna! duties as Assistant Historian.
fie is responsible for the recording of factual data, for the compilation
of up to date biographic'a l sketches atkey persorine] and for the 1: "intenance
of complete records of al 1 reports, correspondence and data for nelusion
in the historical reports.
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In this connection he shall keep a running history of the activities
of the BuAer Group, prepare the Weekly Status Reports of the BuAer Group to
the Director of Ship Material and maintain up to date progress charts of
the aircraft exposure program and the inspections in connection there-
with. He shall coordinate the collection of data, information and reports
from the technical sections of the BuAer Group for historical purposes.
In the absence of the Head of the BuAer Group he shall prepare any historical
reports called for and shall establish effective liaison with the historians
on the staffs of Commande- Joint Task Force One and the Director of Ship
Material.

(C) OPERATIONS OFFICER

The Operations Officer shall assist the Head of the BuAer Group and
the Executive Assistant in matters relating to aircraft and other oper-
ations of interest to the 7-Aer Group. In this connection he has the fol-
lowing specific responsibilities:

I / (1) Follow the progress of the aircraft drone operations
aboard the SHANGBI-LA at the target area and report matters of in-
terest to or requiring action by the BtAer Group in connection with
the material aspects of the drone program.

(2) Follow the program of other operational aircraft units
such as the Photographic and other aircraft on the SAIDOR, photo
reconnaissance PBM airplanes, Seaplane Transport Squadron (VPB-32),
Air-Sea Rescue Squadron VH-4, the Helicopter Unit, etc., in order
to report matters of interest to or requiring material assistance
of the Head of the BuAer Group.

(3) Coordinate with the Director of Ship Material Coordinat-
ing and Technical Service Officer at the target area, requirements
of the BuAer Inspection Team for boats to transport the team to
and from targets.

(4) Schedule flight time in available aircraft at Pearl Har-
bor and the target area for aviators requiring flight time.

(5) Make up any required watch lists for officers of the
BuAer Group.

(6) Perform any additional duties as the Head of the BUAer

Group may direct.

(d) PERSONNEL OFFICER

The personnel officer shal 1 act as assistaitt to the Head of the BuAer
Group in a I I mat ters pertainirig to persorine l tie is responsible for the
fol lowing:

(1) Procurement of personnel as necessary to the mainternance
of essential personnel records and reports.
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(2) Endorsement of orders, arrangements for transportation,
etc,, in connection with all movements of the BuAer Group.

(3) Act as adviser to the Head of the BuAer Group on all
matters pertaining to quarters, messing, medical care, pay, in-
surance and si'milar matters of a personal nature.

(4) lie shall prepare any watch, quarter and station bills
required of the BuAer Group, and shall be responsible for musters,
leave, liberty and discipline of enlisted personnel.

(5) He is responsible for setting up and supervising the
work of the BuAer Group administrative and clerical office.

(6) He shall estabAlish liaison with CJTF-1 Assistant Chief
of Staff for Personnel (J-1) and with the Director of Ship Material
Personnel Officer to insure compliance on personnel matters with
all staff policies and requirements.

(7) He shall perform such other duties as the Head of the
LfuAer Group may direct.

(e) LOGISTICS AND MATERIAL OFFICER

The Logistics Officer acts as assista:it to the Head of the BuAer Group
on all material and logistic matters. Specifically he has the following
responsibilities:

(1) He establishes the requirements, p:7epares the plans and
supervises the delivery of all special equipment. or material neces-
sary for the support of the targct exposure plan.

(2)' He provides for mimeographing of sufficient inspection
report forms or other office supplies or report forms required by
the BuAer Group.

03) he shall provide the necessary clothing and equipment
required for targec inspection teams such as tools, flashlights,
work clothes, etc.

(4) fie sha!ll supervise the shipment and return to the United
States of special test items for further laboratory analysis.

(5) He shall establish effective liaison with the Assistant
Chief of Staff for Logistics (J-4) and with the Director of Ship
Material on natters relating to supply and logistics.

(6) fie shall familiarize himself with schedules, instruc-
tions and policies relating to air and surface lift for shipment
of material required by the HuAer Group.

(7) lie performs such additionral duties as the Ilead of the
BulAer Group may dir ect.

Encl osure (C) to Director Ship Material Serial 00150u

SECRET

Page 269 of 277 pages



(f) PHOTOGRAPHIC OFFICER

The Photographic Officer acts as technical adviser arid assistant to
the Head of the BuAer Group in all, maitters pertaining to photography. Hie
shall have the following specific duties:

i (sr ) icHe, shall familiarize himself with the staff policies,
insrutins security measures, etc., in regard to photography,

including the use of personal cameras, and shall instruct the
photographers assigned the BuAer Group and supervise the taking
and recording of all photographs.

(2) He shall provide adequate photographic coverage of tar-
get aircraft and aviation equipment.

(3) He shall insure that all photographs are properly marked
for identification, required forms filled out for the JTF-1 Staff
and Director of Ship Material photographic files, and shall main-
tain accurate files and records of all ph~otographs. he shall col-
lect negatives, forward them to tne required center for printing
and insure that one properly marked print of each picture taken is
returned to ,he BuAer Group for file or that missing photographs
are retaken.

(4) lie shall familiarize himself with the Photographic Plans
and shall keep a running history of matters of interest for in-
clusiort in the BuAer History concerning photography.

(5) He shall establish effective liaison with the Director
of Photography for Joint Task Force One and the Director of Ship
Material, Photographic Officer on photographic matters.

(g) WELFARE AND ATHLETIC OFFICER

The $Aelfare and Athletic Officer acts as assistant and adviser to the
Head of the lBuAer Group in all matters pertaining to welfare and athletics.
He has the follow&ing responsibilities.

(1) He is responsible for welfare, recreation and athletics
for all pe~sonniel of the BuAer Group.

(2) He shall promulgate information on all recreation fa-
cilities available such as officers' club, beer parlor, library,
swimming facilities, movies, etc.

(3) He shall provide athletic equipment and arrange athletic
events for recreational periods.

(4) Hie shall establish effective liais'uri with the Chief of
Staff for Personnel (J-l) and ýýel fare and Athletic Officers under
the Director of S~hip Material to in'zure adequate facilities are
available and augmerkt thesc facilities and equipment as necessary
for the lBuAer Group.

(5S) Hie shall perform such additional duties as may be di-
rectedJ by the head of thie BuAer Group.
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(h) SAFETY OFFICER

The Safety Officer acts as assistant to the Head of the BuAer Group
in matters pertaining to safety. Specifically he has the following respon-
sibilities:

(1) He shall faiuliarize himself with all safety plans, prrj-.
cedures and instruct ions in order to keep the BuAer Group informed
on these matters.

(2) He shall establish effective liaison with the Safety
Officer on CJTF-1 Staff and Medical and Safety Officers under the
Director of Ship Material on matters relating to safety.

(3) He shall study the Safety Annexes and Appen'ices to the
JTF-1 Operation Plan No. 1-46 as well as the Re-entry and Salvage
plans in order to keep the BuAer Inspection Team fully informed
on all safety items in connection with target area re-entry and
boarding and inspection of target ships after Tests "A." and "B".

(4) He shall prepare plans showing location of explosives,
inflammable materials, chemical warfare items or any other hazard-
ous materials with respect to aircraft in order to warn the BuAer
inspection team of existing hazards during target inspection.

(5) He shall maintain up to date information on radiological
clearance of irget ships for inspection, progress of salvage oper-
aLions on damaged vessels with embarked target aircraft; and sal-
vage operations of moored seaplanes in connection with inspection
of these targets by the BuAer Group.

(6) He shall insure that BuAer Group is adequately instruct-
ed and -prepared for extensive inspection trips or visits away from
the WHARTON where exposure to tropical sun or other hazards may
cause personal injury.

(7) He shall perform such additional duties as the Head -f
.hc &ALer Group may direct.

(i) BOAT OFFICER

The Boat Officer is in general responsible to the Head of the BuAer
Group for the condition of boats assigned to the Group and matters relating
to operation of these boats. Specifically he has the following duties:

(1) He shall insure that all boats are properly maintained
and are kept in operating condition.

(2) lie shall insure that all essential and emergency equip-
ment is in the boats at all times.

(3) lte shall instruct the coxswains and crews of lluAer boats
in the Rules of the toad and in the proper handling of the boats.
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(4) For important trips he shall go along as boat officer in
charge of the crew and the boat.

(5) In the target area or other ports he shall familiarize
himself and the boat crews with the locations of all vessels con-
taining target aircraft or important officers on CJTF-1 staff
which the Head of the BuAer Group may be required tto viisit
officially.

(6) Hie shall perform such additional duties as the Head of
the BuAer Group may direct.

In addition to the specific functions outlined above it is expected
that all officers and enlisted personnel. of the BuAer Group may be required
to stand such watches and perform military duties as the Director of Ship
Material or higher authority may direct.
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APPENDIX II

ORGANIZATION CHART UNDER BUAER INSPECTION TEAM

HEAD OF BUAER
INSPECTION TEAM

Technical Analysis
and

Inspection Report
Coordinator

Aircraft Power Plant Aircraft Structures

Groop Group

Aircraft Armament /_Aircraft Equipment

Group Group

Aircraft Electronics Catapults and
Arresting Gear

Group Group
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