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U.S.S. CRITTENDEN (APA 7v)
SHIP CHARACTERISTICS

Iuilding Yard: Consolidated Steel Corp.; Wilmington,
California.

Commissioned: 17 January 1845,
HULL

Length Overall: 426 feet O inches.

Length on Waterline: 400 feet O inches.

Beam (extreme): 58 feet O inches.

Depth (molded to upper deck): 37 feet O inches.

Drafts at time of test: Fwd. O feet G inches.
Aft. 7 feet 6 inches.

Limiting displacement: 7,080 tons.

Displacement at time of test: 5,866 tons.

MAIN PROZ'ULSION PLANT

Main Engines: Two sets of Westinghouse steam tur-
bines, directly connected to Westinghouse main gen-
erators. Two main shaft motors. ‘

Main Condensers: Two are installed in ship.
Boilers: Two Babcock and Wilcox Boilers are in-*
stalled in ship. 450 psi gauge - 750° F.

Propellers: Two are instailed.

Main Shafts: Two are installed in ship.

Siips Service Gereraiors: Five are installed in
ship. Two - 200 KW. - 460V. - A.C., One - 150
KW. - 450V. - A.C., and Two - 100 KW. - 120/240 V.
D.C.

USS CRITTENDEN (APAT77)
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TECHNICAL INSPECTION REPORT
OVERALL SUMMARY
L. Target Condition After Test,

i e SN RN O

(a) Drafts after T'est; list; general areas of flooding,
sources.

No flooding occurred.
Draliis before and ufter Testi:
Forward, 8’ 68 Aft, 17’ 6 List, 0°
(b) Structural Damage.
HULL

A Major structural damage occurred in the forward
and after cargo hatch aress and in the bridge structure. Distortion of
structure is much more severe in the forward cargo hatch area than in
the after cargo hatch area. Ia the forward hatch ares, the longitudinal
girders are deflected, spread, and tilted at the upper, m: 'n, and first
plattorm deck levels. The upper deck in way of the forward cargo
hatch is dished 20 inches, starboard, anG 16 inches, port. The main deck
and first platform in this area are deflected similarly but to a lesser

degrec. Deck dishing in way of the after cargo hatch reaches a maxi-
mum of six Inches.

The forward face of the superstructure is badly
dished, the bridge wings are liftad, and the bulwarks are torn. All
weathe: bulkheads facing forward, port and starboard, are dished.
Blast damage diminishes from forward to aft and from the topmasts
downward., Blast damage to masts, booms, and boat davits is severe.

Damage to jolner bulkheads and furniture is
considerable in the forward part of the superstructure, due princip-
ady to the ‘distortion of the forward bulkhead of the bridge etructure
and its associatad 1ongitudinal bulkheeds. The most serious structural
SECRET USS CRITTENDEN (APATY)
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damage in the superstructure occurs within the five frame spaces
immediately aft of bulknead 69,

Structural damage In interjor spaces Is negiigible
except in the cargo hatch areas. Bulkheads surrounding che hatch arsas
are moderately dished. Joiner bulkhesds in these areas ars dumaged by
pressure which came Aown through the cargo hatches, Al hatch batiens,
strongbacks, and pontoan type hatch cuvers were blown into the hoids
with the the exception of one pontoon cover at the main deck lavel in the
after cargs hatch,

Essentially the orly dnxange to the shell plating i3
a wrinkle at frames 46-48, starboard, which extends from the upper
deck to below the waierline. This shell damage, iogethiss with the
damage to decks and longitudinal girders in the forward cargo hatch
area, constitutes & sericus reduction in strength in way of the forward
cargo hatch,

MAC HINERY

‘ | The outer caaings of both stacks wera bedly crushed.
The inner casing of the after stack was consderably dished and was torn
open on the forward side. Supports, both internsa) and external, of the
after stack failed, leaving the stack in place but in a precarious position.
Nos, 2 and 1 (port) Welin davits received severe structural damage.

ELECTRICAL

The ship received cunsiderable structwral domage &s
a resuit of thig test. The only damage to the ship’s electrical equipr:ant
" due to this structural damege was a few cables cut when the bulkheads on
which they were mounted gave way. Epec!al electrical test squipment was
demaged by falling hatch covers. ’

(c) Other damage,
HULL
Fropuilsion and auxiliary machinery are unaffected by
the Test. 8hip contral is aﬂected slightly by damage to Instruments at the
SECRET _ 83 CRITTENDEN (APAT7)
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secondary conning station. Pilot house instruments remain essentially
in*act and steering machinery is unaffected, ¥'ire control is reduced

in effectiveness by a damaged 40 mm director foundation on the after
deckhouse top., Gunnery and electricel equipment is essentially un-
damaged. Electronics equipment 18 unaffected except for carrying away
ot radlio and radar antennse. Interior communications are undamaged.

MACHINERY

No. 1 boller casing seams were opened at the top
where the boller casing is welded onto the uptake. Both samoke peris-
cope sight reflecting units were ruptur.d. The after stack was severly
damaged, There was moderate damage to the uptakes. The forward
starboard cargo winch was torn loose from its foundation. T'he port
Welin davits (nos. 2 and 4) were severely damaged structurally. The
electric controller of no. 3 Welin davit was torn loose from the bulk-
head. The starboard side of the firemain loop was opened at three
places just below the upper deck. There was a large amount of
scattered minor damage to piping, electric drinking fountains, etc.

FLETRICAL

Principal electrical damage consisted of the
following:

1. Both 24 inch searchlights and one 12 inch searchlight
wers demolished,

2. Approximately s:x lighting and fire alarm cirecuit
cables for both cargo holds were rupturea,

3. Two gyro compass repeaters were misslnz and
another repeater was knocked from its stand.

é. The port 6MC bull horn was missing.

5. 'The anemometer cups were blown off.

6. One boat davit controlier was knocked off the
bulkhead. |
SECRET : USS CRITTENDEN (AFATT)
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7. A few lamps were broken.

8. A few sound powered telsphones wecrc rendered
inoperable,

9. Special Bureau of 8hips, code 860, test material
in the forward cargo hold was damaged by falling hatch covers,

. Forces evidenced and effects noted.
(a) Heat.
HULL

The heat wave struck the ship at an angle of approxi-
malely 350 degrees relative, nndatmolevauon of about 30 degrees.

Paint damage is confined principally to arean hcxn:
Emu'd and to port and diminishes in severity fromn forward to aft and
from the topmasts downward., A few athwartship surfaces facing aft
have scorching about one foot inboard from the port slde. Fire hoces
are darkensd and frayed. Manlla rope appuars dryed out and wire rope
boat falls appear to have all the grease burned.

MACHINERY

Paint on the port side of exposed mau.mnery was
badly scorched and blistered,

ELECTRICAL

Radiant hoat from the port bow scorched paint on
axposed elactrical equipment and cables. This heat was not of sufficisut
duration t¢ render any electrical equipment inoperable.

(b) Fires and Expiosions.
HULL
No firec or explosions occurred on this ship.
SECRET USS CRITTENDEN (APA"7)
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MAcmNERY |
Nc evidenx..e, -
ELECTRICAL |
There was no evidence of iifea or explosions.
(c) Shock. o
HULL

Eﬁed of shock 18 sligm 19&‘ m.rﬂls ln troop
berthing compartments aft sre thrown from their hooks. Eleetric
light globes and bulbs sufferad litile darmage anywhere in the ship.
fome equipraeat was thrown coif bilkheads but this is attridbutable
to either the direct Pffet't = slr blast or deflection of the structure.
Breakage of & nippl: on a boat fuel'ng line and separation of pive |
flanger in ﬂushing a.nd fire mains are tne result of shocx, No shm:k

‘ 9&» to: im‘.hmery resulied from the test.

MA(‘ HINERY
No evideace,
BELECTRICAL

T

There was evidence that the vessel received
considerable shock since some lamps, steamtz.ght globe and fire
-.alarm thwmostats were broken. : S

(d) Pressures,

 BULL e

Alr b,ast preswre came from approximately
356 degroe*s relative, at an elevation of about 30 degrees, The areas
" most severely affected are the forward face of the bridge structure,
the forward and after cargo haich areas, snd weather bulkheads

' facing forward and to port and starboard. In general, dishing of

SECRET "' 'USS CRITTENDEN (APATT)
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longitudinal weather bulkheads facing to starboard is as severe as
dishing of bulkheads facing to port. Damage in the starboard main
deck passageway is more severe than in the port pussageway. Ref-
lection of pressure from the forward face of the bridge structure
into the forward cargo hatch area is apparent. The superstructure
afforded considorable shielding of the after cargo haich area.

™isning of both 7 1/2 1b and 10 1b plating is
general,

Top masts and booms proved particularly ul-
nerable to air blast. All cargo booms secured to t‘ae foremast and
maljnmast are badly bent or buckled.

The ship’s speed would have been materially
reduced pending repalrs to the boller casing in the forward machinery
space. If the ship had teen in heavy seas, she would be jeopardized
because ¢i serious reduction of strength in way of the forward hold.

MACHINERY

Blast pressure, and the whipping raction of the
ship foilowing the blast, are believed to have caused all of the damage
to machinery. The blast came from the port side,

ELECTRICAL

. This vessel was subjected to high pressures
(2!r blast). This is evidenced by the searchlights, davit controller,
and bull hoxn being blown from thelr mountings and by light metal
bulkheads being carried away. Most of the electrical dameage was
a result of the air vlast,

(e) Effects peculiar to the Atomic Bomb.
HULL
Exclusive of radiological features, the atomic
bomb, at this rarge, presents a problem of large secale simultineous

exposure to heat, hlast, pressure, and shock.,
SECRET USS CRITTENDEN (APATT)
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MACHINERY

st ubssl 8 |

A blast pressure of this magnitude is apparently
peculiar to the Atom Bomb.

ELECTRICAL

The loss of residual magnetism of #1 Ship Service
generator may have been due to an atomic bomb effect. - R B

III. Results of Test on Target.
(a) Effect on machinery, electrical, and ship control.,

HULL

The effect of Test A on machinery and electrical
equipment is negligible. Ship control is affected only to the extent of
damage to instrumenuts at the secondary conning station.

MACHINERY

Both voilers could have continued in operation
with an estimated reduction in efficiency of 50% forward, 25% aft.
#1 boiler was repaired by the ship’s force in about 2 hours and is
now fully operable. The after stack was seriously weakened and
would probably have fallen over if heavy weather had been encounter-
ed, in which case maximum load on the after boiler would be reduced
to 50% or less of normal., Damage to the firemain considerably
lessened the effectivenessof this system. Three of the four Welin
davits were made inoperable and twe are believed te be beyond repair.
This reduces the ability of the vesseal to lower boats by 75%.

EIJECTRICAL: s T

Blectrically, the damage which occurred as a

result of the test had slight sffect on the operation of the ship’s
electrical plant. All propulsion and boiler auxiliaries were oper-

able. Had the #1 AC ship’s service generator been operating at

the time of the bomb explosion, it would not have lost its residual
SECRET USS CRITTENDEN (APATT)
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magnetism, Since the generator could be easily repaired by the ship’s
force and since there is a standby generator, the temporery loss of this
generator would not affect the operation of the vessel, The most serious
effect on th2 electric plant was the loss of both 24 inch searchlights which
were damaged beyond repsir. The loss of a few sound powered telew
phones, the port 8MC bull horn, the 12 inch signal searchisght, and the
lighting cables would slightly impair the operation of the ship, The ship
could be operated almost indefinitcly without these items at only slightly
reduced efficlency. Temporary lights could have been rigged by the
ship’s force to replace those lost.

Secondary ship’s control was practtcanw demolish-

ed. This control station is seldom used except when the primary control -

station is inoperable. The ship could therefore, continue to operate,
controlled by the normal ship’s control station.

(b) Effect on gunnery and fire control,
HULL
Gunnery appears essentially unaffected. Fire cone
trol is affected by dislocation of the 40Omm director foundation on the
after deck house top and by possible severance of electric cabies inter-
connecting the fire control s!:ations
MACHINERY
No comment.
ELECTRICAL
The only damage to gunnery and fire control
equipment was to that equipment secured to the masts, This con-
site of radar equipment which is covered by the electronics report.
(¢) Eflect on watertight integrity and stability,

HULL

Watertight integrity and stability are unaffected.
No damage to main transverse bulkheads exists below the main deck.

SECRET USS CRITTENDEN (APA77)
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MACHINERY
No comm.ent.,
ELECTRICAL o
Watertight integrity was not affected by damage
to electrical equipment. No electrical equipment shifted sufficlently to
affect Sfxbﬂity .
(d) Effect on personnel and habitability,
- HULL
The commanding officer estimates that 50 percent
of the topside personnel would be serious casualties from the effects of -
heut, blast, flying debris, and radioactivity and that 20 percent of person-
nel in the interior of the ship would suffer injuries. Some machinery
space casualties corld be expectecd from boller flarebacks,

Hablicbility is aifected, by damage to ventilation

ducts in the forward and after cargo hatch spanes, by temporary dis-

arrangement of berths and lockers, and by obstruction of passages by
damaged joiner bulkheads.

MACHINERY

It is estimsated that there would have been few if
any, casualties amoeng personnel below decks. Habitabmty was slightly
reduced temporarily by da.mage to piping and the generai disarrange-
mermnt of the shiv.

ELECTRICAL

The personnel cn this vessel might have been
affected by radioactivity, however, the extent of these effects is un-
known. Disregarding radioactivity, it is considered that all exposed
topside personrel would have been casualties due to the {lash and air
blast, There wouid also have been casualties around the cargo holds -
due to structure distortion and due to falling hatch covers, From an
electrical standpoint, casualties might have resulted from electrical
equipment such as the searchlights and t.he bull horn becoming missiles.

SECRET '~ USS CRITTEMNDEN {APATT)
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~been wrecked. It is estimated that meximum speed was reduced to
 “about & knots far 2 hours, and that after temporary repairs to the fora

e A ARt YRR e Lt SIS LA TR

Electrically, the only effect on habitability was .
the sught inconvenience dua to the lighting Mures. :

() Effect on ﬁshting efficlency.
HULL

TFighting efficiency is reduced by damaged to the
port after 40mm directcr foundation and by damage to radic end radar
antennke.. The ship could ol carry out her mission in amphibious

opérations because of damage to all cargo booms and the inoperability
of three of the four sets of boat davits.

MACHINERY

Damage to the Welin davits, reducing the vessel’s
ability to lower boete, would seriously redace her efficiency as a transs
port in certain tactical sttustions. It is to be noted thet i the ship had
her nyrmal complement of boats aboard, raany of thesa would have

wudboﬂuwmmbmt@toabonmmaes(mmtsxsm -
od speed). R is estimated that approximately 26 days’ work at a ship~

yard would be reqmred to restore all machinery to normal operating
condmon. \

ELECTRICAL

Due to personnel casualties and due to the damage
to the vassel Iis fighting efficlency was greatly reduced. Electric
the effects were slight. Disembarkation would have been hampered by -
the loss of the davit controller, however, this dxmége ‘could have been -
repaired by the ship’s force in a few hcurs, Night cargo handling
operations would have been hampered by the loss of the cargo lights.

It is considered that the ship could operate electrically at approx-
imately 30% efficiency.

— [ RN -~
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- IV. Gansral Summary.
| HULL

This ship proved to be extremely vulnerable to
the affects of air blast on topside rtructure, masts, booms, rigging,
and cargo hatch areas, The discontinuity of structure in way of the
ca»go hatches is likely to contribute materislly to reduction in local
strength as a result of proximity to an air burst Atom Bomb,

‘MACHINERY

The CRITTENDEN was apparently near the edge
of the lethal range of this type of attack for vessels of her wype. A
slightly greater amount of Jamege to the bollers and stacks would
have immobilized the vessel,

ELE:bTRK:AL
This vessel reeelved the most damage ¢t any

C ottue transports that survived the first atomic bomb test. Although “ | -

~ the ship’s hull recefved considerable damage there was very little
- electrical damage. Part of the electrical damage that occurred was
due to the fallure of associated hull equipment.

V. Preliminary Recommerdations,
| | HULL

" (a) Increase in strength in way of cargo hateh areas s noces-
sar. - W greater resistance to blaxt pressure is required for cargo hatch
closi. -s.

() Long spans befween stoivage cradles for cargo booms
should be oliminated. -

(c) Boat handling srrangements should be redesigned to

eliminate broad surfaces exposr- to blast pressure. Boats should be
housed below the weather deck or in protective inclosures.

SECRET USS CRITTENDEN (APATT)
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| (d) op masfs"houldbeenmlmtedandradarmm R
anteanae ahould be rephceable by anares,

(e) Pluting less than 10 lbs. mwcumsmmnotbeusﬁ

in structure exposed to alr blast. Stack: zhould be of lecs projactzdmn'

Fira control and ship control str lons shouid be spherical or cyMieu
inclosures, prefersble streamlinod with the surrounding structure.
Bridge wings should he eliminated,

| @ Lneraﬂs,andloosetopsmeceummm,mmd
be more securely attached to the ship’s structure.

(¢) Studies should be conducbadtoﬁetermmeﬁmmoat
suitable puints for resisting heat.

MACHINERY

Stacks should be made more resistant to blast
pressure.

that}:ttsnot.ihe!ytobedmﬁodbym&dem;:ﬁff

(a) It is recommended that consideration be given to the
rmemdthemmehmchlmmtommmnmm resistance to
air blast. This is considured nacessary to give them comparable
streogth to other electrical equipment.

(b) It is recommended that the gimbal and binnacle pins

on gyro compass repeaters be lengthened to prevent the repeaters
from being freed from thelr wmounting stands.

{(c) It is recommended that consideration be given to
mounting equipment such as controllers on some sort of mounting pads
or straps so that some bulxhead distortion can occur.:without damnge

- to the equipmeant, -

SECRET USS CRITTENDEN (APATT)
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TE»HNICAL mspscrm REPCRT
o SEC"“IC-NI - HULL .
GENERAL summ OF HULL DAMAGE
) ’I‘uaet CGndmonAtterTnt. . o
| (a) Drtfts sfter test; mlt generu u-eu a! ﬂaod.uc, sources,
N ’w!oﬂoodmgoccurﬁd
' Dralts before and after test:
rmnrd '8 an, 176" L, 00
(h) Structurndmm a o

Major tructural dan ';_uccnrradinthumm
' cargo haich arens and in the bridge structure. Distorticn of

'n&nemha»uehmmmh&otmmwgommh aves than in

the after cargo hatch ares, In the forward hateh nres, the longitudinal
afiected, spread, and tilted at the upper, irain, aud first

orm deck lavels. The upper deck in way of the forward cargo hatch
is dished 20 inches, starboard, and 16 inched, port. The matn deck and

first platform in this area are deflected similarly but ta a lesser degree.

,Dmmmmdmmrcmmchmammdm
inches,

memmeadmmmmmww the

 bridge winga are lifted, and the bulwarks are torn. All weether hulk-

heads facing forward, port sud starboard, are dished. Blast damage
diminishes from forward to aft and from the topmasts dowaward. Blast

_damuetomuu.boom.andboatdavluume

Bmm to joinar bﬂkhgada n.nd im'attnra is congiderable

in the forward part uf the superstructure, dve n y to the dis=
tortion of the!orward bulkhm of the bridge structure and itz essociated
SECRET | USS CRITTENDEN (APA??)
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longitudina! bulkheads. Ths most serious stretural damage i the
superstructure occurs within the five frame spaces immediately aft
of bulkhaad 59,

Structural damage in interior spaces 15 negligible exogpt
in the cargo hatch areas. Bulkheeds surrCuumiing tne iatch areas are
moderateiy dished. Joiner buikheads in these nreas are damaged DY
pressure whicn came down through the cargo hatches. All hatch battens,
strorgbacks, and pontoon type haich covers were blown inic iue ! holds
with the exception of ons pontoon cover at the main deck level in the
after cargo hatch,

Essentially the caly damage to the shell plating is a wrinkle
at frames 46-~48, starboard, which extends from tha unrar doCi L6 beiuw
the waterline. This shell dam age, together with the damace to ducks
and longitudina g:rders in the forward cargo hateh ares, constltutes
@ serious reduction in strength in way of the forward cargo hatch,

(c) Other damage.

Propulsion and auxiliary mechingry ere wiaiiecied
by the test. Ship coniro: is stfected sue‘*?v by damage to instruments
at the secondary conning station. Pilot house instruments remain es-
sentially intact and steering machinery is unaffected, Fire cortrol is
reduced in effectivencss by a damaged 40 mm director foundation on
the after deckhouse top. Gunnery and electrical equipment is su-
sentially undamaged. Electronics equipment is unaffacted except for
carrying away of radio and radar antennae, Interior communications

are undamaged.
II. Forces Evidenced and Eﬁects Noted.
(a) Heat.

The heat wave struck the ship at an angle of approx-
imately 350 degrees relativs, and at an elevation of about 30 degrees.

Paint damage is confined principally to areas facing forward
and to port and diminishes in severity from forward to aft and from the
topmasts downward. A few athwartship surfaces facing aft have scorch-
ing about one foot inboard frcm the port side, Fire hoses are darkened

SECRET USS CRITTENDEN (APAT7)
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-light globes and bulbs suffered 1*’tic damage anywhere in the ship.
 Some equipment was thrown off bulkheads but this is attributabls

- damage to machinery reaultcd Irom the test.

shieldinc ot the after cargo hatch area,

and frayed. Manila rope appears drwd out and wire rope bolt uns\ e
appear to have all the grease burned. SR

(b) Fires and explouions.
No fires or explosions occurred on this ship.
(¢) Shock.

- Effect d ﬂhocx is sncm. Ptpo berthc in troop
berthing compartmente aft are thrown from their hooks. Electric

to either the direct effect of air blast or doflection of the structure. |
Breaksge of a nipple on a bust fueling line and ssparation of pipe
flangos in flushing and fire mains are the result of ahock No shock

(d) Pressure,

) Al blut premra came from spproximately
308 degrees relative, at an elevailon of about 30 degraes. T&t m
most Severely affected are the forward face of the bridge atrm N
the forward and after cargo hatch araas, and weather wmm !min[
forward and to port and starboard. In generel, dishing of longit
weather bulkheads facing to starboard is as severe as dishing of bulk-
heads faclog to port. Damage in the starboard main deck passy \
is more severe than in the por! passageway. Refiection ,pr‘nluu
Irom the forwerd face of the bridge structure into the forward cargo
hatch area is apparent. The superstructure aiforded considerable

“lshing of both 7 1:’2 i ‘and 10 lb plating i= tensral.

- Top masts and booms praved pa.rucuhrly vuimrable to
air blast. All cargo booms secured to the !oremt and mnnmut
are haily bent or buckled, | ,

Lo i
% T

.mmtmlwwf-/ g m T

~ The ghip’s speed would have been mat.ermly reduced -
pending repairs to the boilev caame in the forward machinery &pnc-
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R ths ship had been in heavy seas, she would be jeoparﬁized hecause
of serious reduction of strength in way of the forward hold.

{e) Effects appa.rertly peculiar to the atom bombk.
Exclusive of radiological features, the atomic bomb,

qt this reage, presants a problem of large scale simultaneous ezposure
¢ heat, h; it, preseure, . am} ghock.

,III. Eﬁecta of Damage

{a) }lfect on machinery, electrical and ship control.,

The effect of Test A on ma\.hmery and electrical

eqmpment is negligible, Ship control is affected only to the extent of
. dzmage to instruments at the secondary conning station,

- ) E\‘.fect on gunnery and iire comrol

o Gunnery appesars es -:entlall y unaifevted Fire con~-

trol is affected by disiocation of the 40 mm director foundation on the

o after deck house top and by possible severance of electric cables inter-

, 'conneﬁﬁng me fire control stations.

{¢) Effect on water-tight integrity and stabﬂity

Water-tight integrity and stability are unaffected,
No dameage to main transverse bulkheads exists below the malin deck.

{3) Effact on personnel and habitability.

The commanding officer estimates that 50 percent
of the topside personnel would be serious casualties from the effects
of heat, blast, flying debris, and radioactivity and that 20 percent of
peregonnel in the interior of tne ship would suifer injuries. Some mach-
inery space casualties could be expected from boller {larebacks.

Habitability is affected, by damage to ventiiation ducts in the

forward and after cargo hatch spaces, by temporary disarrangement of

berths and lockers, and by obstruction of passages by damaged joiner

bulkheads.
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(e) Effect on fighting efficiency.

Fighting efficiency is reduced by damage to the
port after 40 mum director foundation and by dameage to radlo and radar
antennae, The ship could not carry out her misslon in amphibious
orerations because of damage to all zarge boows and the inoperablility
of three of the four sets of boat davits.

IV. General Summary of Ohservers’ Imn"ebeions and Conclusions.

This ship proved tc pe extremely vulnerable to the
effects of air blast on topside structure, masts, booms, rigging, and
cargo hatch areas. The discontinuity of structure in way of the cargo
hatches is likely to contribute materially to reduction in local strength
as a result of prozunuty to an air burst atomic bomb.,

V. Preliminary Genzral or Speciiic Recommencations of
Inspection Group.

(@) Increase in strength in way of cargo hatch areas is
necessary and greater resistance to blast pressure is required for
cargo haich closures.

(b) Long spans between stowage cradles for cargo booms should
be eliminated.

(c) Boat handling arrangements should be redesigned to elimin-
ate broad surfaces exposed to blast pressure. Boats should be housed
below the weather deck or in protective inc Loqm es.

(d) Top masts should be eliminated and radar and radio
antennae should be replaceable by spares.

(e) Plating less than 10 lbs in weight should not be used
in structure exposed to air biast. Stacks should be of less projected
area, Fire control and ship control staticns should te spherical or
¢ylindrical inclosures, preferable streamlined with the surrounding
structure. Bridge wings shculd be eliminated,
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¢) Life rafts, ard loose topsids gear in gonéral, shouid be

more securely attached to the ships structure,

(@) Studies should be conducied to determine the most suit~

able paints for resisting heat,

VI.. Instrctions for ftoading the vessel specified the following:

ITEM LOADING
Fuel Oil 95%
Diesel Ol | 86% -
Ammunition 4 - 300% e s
Potable and regserve feed-water 9%
Salt water ballast ' . None

Details of the actual quantities of the various items aboard

are included in Report 7, Stability Inspection Report, submitted by the
ship’s force in accordance with ‘‘Instructions to Terget Vessels for
Tests and Observations by Ship’s Force’” issued by the Director of
Ships Material, This report is available for inspection in the Bureau
of Ships Crossroads Files,
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DETAILED DESCRIPTION OF HULL DAMAGE
A. General Description of Hull Damage.

(@) Overall condition of vessel.

b Y e sgken s - g

‘Thia-ship suffered major structural damage in the
forward and after cargo hatch areas and on the forward bulkhead of the
- Lridgé structure. Conaiderabie reduction in iongitudinul strength is
congidered to have resulted from damage in way of the forward cargo
hold,

PR I e

wenbas

The starboard shell plates are buckled between frames 45 and
48 from the upver deck to below the waterline, The upper deck is dished : i
approximately 29-inches, starboard, and 16-inches, port, in way of the , ’
forward cargo hatch. The hatch coamings are severely deflected and N ]
tilted. Similar damage, to a lesser degree, occurs on the main deck and 5
first platform levels in the forward cargo hatch area. Dmage in the
after cargo hatch area Is much less than in the forward hatch area. |
The upper deck is dished approximately six inches on the starboard side !
of the after cargo hatch. Distortion of hatch girders is much less severe i
in the after cargo hatch area, . ]

All exposed superstructure ‘bu]kheadsi stacks, and masts are
damaged. Failure of cargo booms and boat davits would prevent the oo
ship from carrying out her assigned functions. .

The pressure frorn the blas. came from ahout 3060 degrees 4
relative and an elevation of about 30 degrees, The forward bulkhead {
of the bridge structure apparentily reflected the blast into the forward
cargo hatch area., Conversely, the amidship supersu ucture partially
shielded the after cargo hatch area.

ST P SRR WS TR PR STTINPTS

General photogranhs of the exterior are shown on page 2 to
page 17 inclusive. Principal damage is shown on diagram, page 82.

. (b) General areas of hull damage.

Regions of inaj or structural damage are the forward
¢ and after cargo hatch areas, the bridge siructure, the superstructure
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immediately aft of the bridges, the port and starboard main deck
weather passageways, and the starboard shell plating forward. EHatch
battens, strong backs, and pantoon covers, were blown into both
~argo holds,

Inthaforwardcanohatch ares, the upper, main and first
platform decks are dished (photos 19075, 8, 1891~2, 3, pages 18, 19,
30 and 21). The intensity of deck dishing diminishes downward and
is more severe along the starboard side of the hatch openings, in
the after cargo hatch area, dishing of the main deck is slight, (photos
1807-11, 12, pagas 22 and 28). In hoth forward and after cargo hatch
areas, deﬂacuon and tiiting of hatch coaming girders occurs, Web
columns supporting these girders are severely atrained, In the super-
structure, damage to longitudinal bulkheads is most severe in way of
the five fram~ spaces immediately aft of bulkhead 69, as the result of

- deflection ¢ che forward face of the bridge atmcture. In the main

deck weather passageways, lon 3l and transverse bulkheads and
doors sre dished, Damage 18 more severs oa the starboard side
(photos 1819-1, 2, 1808-8, pages 24, 25, and 26). The starboard shell
piating, frames 45-48, is buckled from the per aeck to below the
waterline photos 18018, 9, pages 27 and 28),

(c) Apparent causes of hull damage in each area,

All hull damage 18 considered to be the result
of air blast,

(d) Principal areas of flcoding with sources,
No flcoding occurred.

(¢) Residual strength, buoyancy, and effect of general con-
dition of hull operability.

Longitudinal strength is seriocusly affected by
fallure of the upper flange cf the ships girder in way of the forward
cargo hold as evidenced by deflection of the upper, main, and first
platform decke, and by distortion of the hatch girders. Buckling of
the starboard shell plating in way of the forward hold is further evi-
dence of recuction in longitudinal strength,
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Buoyancy is unaffected. Prcpulsion is not affect~d. Opera-
bility is seriously affected by fallure of boat davits, cargo booms, radjo
and radar antennae, halyards, and fire control equipment. Ship con~
trol is somewhat affected by wrecking of the emergenc; steering sta-'
tion equipment at frame 90 on the signal bridge level. '

B. Superstructure.
(a) Description of damage.
Bridge area, general.
Tne entire forward face of the bridge structure 1s
severely dished and all bulwarks are torn or distorted, (photos 1980-8,
4, 2102-1, 2, 1908-3, 4, 5, 6. 2, 9, pages 31, 32, 33, 34, 3§, 38, 37, and

38). The signal bridge and navigating bridge port wing.: are liited
The signal bridge is separated 10-inches from its supporting stanchions

and the navigating bridge a lesser araount (photos 1960-4, 1901 ~7, pages

30 and 34). Moderate dichirg of westher denxs and exposed bulkheads
is general in cll superiitructure areas, Stiffness of decks and longl-
tudinel bulkheads served to divide dishing of the bridge structure for-
ward face (bulkhead 59) into fairly well defined panels. Decks and
longitudinal bulkheads ware not sufficiently rigic to totallr resist
distortion due to longitudinal end thrust caused by blast pressure on
bulkhead 59. AS a result, the plating of the signal bridge, navigating
bridge, and deckhouse top is severely wrinkled and longitudinal bulk-
heads are buckled. The most severe v.rinkling of decks and bulkheads
occurs within the five frame spaces immeciaiely aft of bulkhead £9.
Further wrinkling i3 in evidence on the navigating deck aft of bulkhead
88, due principally to heavy dishing of the bulkhead, The dishing of
decks and bulkheads exposed to the weather caused a general buckling
of the triangular plate brackets connecting the deck gircers with bulk-
head siiffeners. The amount of bracket buckling diminishs from
forward to aft and is most severe in the forwavrd part of the super-
structure, Distortivn of railings and ladders iu the superstructuce is
general. Demage to joiner bulkhecds and furniture is general and is
most severe in the forward part of the superstructure. Damage to light
structure apparently wais much reduced by having all weather access
closures dogged shut before the test. ‘
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Signal bridge level

The bulwarks at frame 59 are distorted and bent
aft six inches at the top edge (photo 1961-8, page 40). The port 30 mm
gun bulwark failed over a two foot length in way of the deck edge weld, '
The entire port wing is bent upward, with 2 maximum 1ift of 10=-inches
at the outboard edge. In the area immediately aft of the forward bul-
wark, the deck is wrinkled to a maximum depth of four inches. The .
signal bridge deck plating, generally, is dished from 1/2 inch to 1-inch
in panels defined by the centerline longitudinal and supporting trans-
verse bulkheads underneath. The port and starboard sheet metal flag
bags were blown overboard, Pipe rallings are distorted (photo 2058-8,
page 41). The centerline walkway connecting t .e forward portion of
the signal bridge level with the emergency steering station is separated
from bulkhead 88 by failure of welds connecting the walkway with brackets
on bulkhead 86 (photo 1904-9, page 69). Immediately aft of bulkhead 88
the signal bridge '~ 7el is wrinkled to a depth of four inches over a fore
and aft distance . iour feet, due to blast pressure against bulkhead 88.
At-the emergency ship control station, located between frame 88 and
the after stack, the master compass pedestal (wooden) is broken oif by
blast. The gyro repeater and telegraph pedestals are damaged, A '
part of this damage is due to contact with the port 24-inch searchlight. ' ;
It was blown off its platform on the forward stack at frame 71 and ,
landed on the signal bridge level at frame 90, starboard (photos 1904-6,
page 52), The for »d: ‘-head of the radio direction finder house is
moderately disncd. Ti.: sky lookout tub (7-1/2’ b, plate) at frame
100, port, is severely distorted by blast (photos 1904 -8, 19628, 1822-8
pages 49, 127, and 129),

R o b R

Stac ..

b bk i i

The outer casing of both stacks is severely buckled.
The after stack is more severely damaged (forward stack, photos.
2058-9, 1904 -4, 1981-3, 2058-10, 1804-5, 1878-8, 1817~7, pages 4%, 43,
44, 45, 46, 47 and 48); after stack, photos 1904 -8, 1878+4, 5, 1804 -6,
1878-7, pages 49, 50, 51, 52 and 63). The searchlight platforms on the
forward stack are out of line due to distortior cf the stack casing in
way of connections to the platform and platform bracing. The port 24-
inch searchlight was blown aft, landing on the signal bridge level at
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framae 9C, starboard, in the emergency steoring atauon (ohoto 1004 -8,
page 52). The reflector from this searchlight ianded on the upper deck,
forward, The starboard 24 -inch searchlight is demolished, rrd its
pedestal is broken (photos 1901-6, 19226, pages 64 and 66), The
raliings on both searchlight platforms are distorted by blast, The
after stack is severely torn in way of the acceas closure on its for-~
ward face. Tears and impending tears are prominent in both m tt -
the corners of rectangular coamings around closures axd twvmi A
portion of the inner casing of the after stack is seversd with a 4" x

18" tear. The outer casing connectior is torn in the deck weld (phom
1604 -8, 2068-11, pages 49 and 68). , o

Navigating bridge level,

The port and starboard forward bulwarks of the
navigating bridge aie dished in about 1-inch, Both bulwarks are
sheared along the vertical stiffener, located six inches outboard of ]
the pilot house (photos, 2102-2, 19034, 6, €, 8, 1004-12, 1906-1, 7, §,
2068-8, pages 32, 34, 35, 36, 37, 57, 58, 59, GQJ.nd 61). Thedackhmt BN
aft of the forward bulwarks, port and starboard, is dished a maxim
of &~inches, between frames 59 and 80, due primarily to the pushing
in of the forward face of the bridge structure (photos 18905=7, page 50),
From frames 60 to 85, the deck is wrinkled to a maxinnmﬂepthd _
3-inches. The pilot house, port and starboard bulkheads are moderately
dished (photo 1905-9, page 62). The forward bulkhead is severely
damaged. This bulkhead is dished to a maximum depth & 12-inches
All 3" x 4”° angle stiffeners are tripped. Three stiffensrs hmﬁed
in tension at mid-height in way of holes for cable clips. One vertical
butt weld falled (photos 2102-2, 18034, 1905-2, 4, 10, pages 32, 34,

63, 64 and 65). Evidence of lack of weld penetratton exists in the weld -
failure of the STS bulkhead. Inside the pilot housae, just aft of the £or'
ward bulkhead, the deck is severely buckled and torn (photos 1905-3,
2058-3, 4, pages 66, 67 and 68). The 9°’ x 11" centerline ‘T’ longi-
tudinal under the signal bridge punched through the pilot house for-
ward bulkhead. The outboard walkways on the navigating bridge level
are dished approximately 1/4 inch between frames and the deck is

T YT s G bl il
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glass is broken. Light globes are intact except where struck by ﬂy-

ing nbjects. Bulkhead 88, the forward face of the 20 mm ready service

roocm, on the navigating deck, is severely dished and buckied throughout

its entire area though partially shielded from the blast by the forward
- portivn of the bridge structure (photos 1904-9, 11, pages 69 and 70). ;i i

i
b
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Superstructure deck.

| Bulkhead 59, between the superstructure deck ard
the navigating bridge, i3 moderately dished. The starboard forward

" bulwark is Jished aft. Stanchions support!:.z the ravigating bridge are

baent (photo 1903 -4, 8, pages 34 and 37). The port forward bulwark 18
hiddtshuplyandmn ita inboard stanchion (photos 1060-4,
1908 +8, 8, 9, 10, 11, pages 30, 36, 37, 88, 71, and 72). The pa&tfur*
ward bulwark is also torn alonz the auﬂener adjacent to the captains’
cabin. The forward outboard stancaion, supporting the navigating

" bridge, 18 ton away. The riext stanchion aft is separated at its upper

weld connection to the navigating bridge (photos 1860-4, pege 30), The
sounding machine on the port wing of the superstructure deck is knocked
down and demolished., The starboard longitudinal bulkhead of ue divi-
sion commanders cabin is severely buckled, frames 59-681 (photo .
1808-1, page 73). The longitudinal bulkhead between the division com-
mander’s cabin and the captains pantry is crumpled adjacent to bulk-
head 59, (photo 1806-3, page 74). Similarly, the port forward corner

of the captains’ pan yIn crumpled by deflection of bulkhead 59 {photo -

'1806-2, part T5). . .lkheads and equipment in the captain-s pantry are

demonshed The port longitudinal buikhead of the captain’s cabin i
severely buckled and opened to the weather (photos 1803-10, 12, 1964-2,
pages 71 78 and 77). Dishingottheportbu&headetthecaptﬂns
cabin caused severe damage to the transverse bulkhead and door sepa-
rating the cabin from the captain’s stateroom. The deck is severely
buckled between frames 59 and 80. The port and starboard wings at

the superstructure deck level are dished to a 3-inch maximum, principal~
ly due to end thrust caused by the blast pressure on bulkhead 58. This
effect is more severe on the port wing. The outboard walkways ars de-
flected approximately 1/4 inch between frames and the deck house sides
are dished. Connecting brackets have tripped (photo 1808-5, page 78),
The sheetmetal motion picture booth at frame 107 is badly dished on

all sides, (photo 1906-11, page 79 ),

Top of blower house.

Structure and equipment oa the blower house top
exhibits effects of blast pressure. This damage is confined prircipally
to the port side, where the 40 mm director tub is slightly distorted and
the life raft stowage is disarranged (photos 1980-9, 7, 1962-4, pages
80, 81 and 82). .
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Top of after dockhoun.

, Tm»uturdcchhmohphdhhdamd

k -1/2-1nches over an avea approximately 10<feet square on the star~

R board side, midway betiveen the centerline and the deck ¢dge. On
the port side, the deck dished lightly between frames 143-148. Ca
theportﬂdefomud.thahmetopmunthbuchﬂdm

’ approximately 8~-inches underneath and mlt ot tho m

| tub. mmmmumwgdu pried
director tub pipe bracing (4-1/2" O.D.
push of the blast wave on the high tub, Themtmmmbrm
vmm«mmtommmmmdm@mmm \
house top, The two after pipe brace welds are cracked haltws
‘their periphery on the forward side, leaving the tub structure barely
selt supporting, (photos 1807-1, 1961-10, pages 83 and 84). A hawser

. .mwm,,;‘f‘imudmmmmmwmww,u
- down aft. The central support (3-1/2'’ O.D, pipe) tore e petal of
plating from the house top. At frames 150-134, starhoard, life raft
supports are carried away (photos 1861-10, me-g pages & and 88), R
- Deck gear locker, ready boxes, and sheet metal on the sfter deckliouse o ‘

are dished by blast. The speed light shield is blown cff, but the light ;
jtself is undamaged. Smoke generatcrs are damaged beyond use,

Masts and rigging.

The jack statf is bent to atarboard and sft making -
an angle of approximately 45 degrees with the horizontal (photc 1981~ g
11, page 88). The flag staff is also bent alightly. The stub maust located §
on the forward edge of the forward stack is bent aft. Cn this mast =
signal yardarms are badly daaged and halyards and radio antennae ,, i R
are down (photos 1904~7, 1922-8, pages 87 and 88). The fore tupmast ‘, ‘

is bent aft gharply and alightly to starboard just above tho faremast
platform. The port and starboard cargo booms, stowed vertically by
the toremast, are bent aft sharply just above the platiorm at the
Juncture of the upper boom sections, Abseace of damage to the major
portion of these cargc booms apparently is due to shielding and reflect-
, ion phenomene associated with location of the booms relative to the fore=
¢ mast, (photos 1969~8, 1962-1, 1921-10, pages 89, 80 and 81),

g G
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The main topmast ia bent aft sharply just above the main
mast platforin. The port cargo boom, stowed vertically by the main-
mast, is bent just below the boom midsaction. Simlilarly, the star-
board cargo boom buckled sharply on the forward side just below the
midsection (photos 1069-7, 10056-11, 1022-2, 1008-9, 1961-18, 1021-18
1906-123, pages 02, 93, 84, 86, 06, 67 and 98). Radar equipment on both
the foremast and mainmast is damaged beyond repair. The SC-4 radar

‘on the mainmast fell off and landed on the after deckhouse tép. Halyards,

radio antennae, yardarm blinker lighta, anemometer, range }ights, and
other equipment attached to the fore and main maosts are destroyed.

(b) Causes of damage in each area,

All damage in supersiructure areas is considered
to be due to the air blast, The effect of shielding and of restraints
offered by the complexity of hull structure, greatly influenced the
degree of distortion resulting from the blast pressure,

(c) Evidences of fire in superstructure.
There i8 no evidence of ﬂre‘m the superatructure.

(d) Estimate of relative effectiver.ess against blast of various

 plating thicknesses, shaped surfaces, STS.

Light sheot metal offers essentially ro resistance to
blazt. MS plating, up to and including 10 Ibs in welght is dished where
directly exposed to blast pressure. Gun tubs of 10 1b weight suffered
negligible distortion. A

Rails, stanchions, booma and masts do not effectively reaist
distortion, though having curved surfaces. Damage to these elements
i3 an inertia sffect and is due to the acceleration imparted to relatively
large masses having insufficient support to prevent bending or buckling
at their critical sections. Panels of STS plating apparently do not show
superior resistance to dishing as evidenced by distortion of the forward
face of the bridge structure. Plating of 7-1/2 1hs weight, as in super-
structure weather bulkheads and stacks, appears especially valnerable
to blast pressure.
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cunatruction including important fittings and equipn '

Superstructure plating should not be leas than
19 lbo. in weight, Square corners should be elimimatod as faras
practicable. This appues both to deck houses and to mther e~
cess closures,

Overhangs should be eliminated,

Stacke should of less projactudu@cmﬂrmmddw
less than 10 lb. plats, udbommaeeurelycmwunw
structure.,

Doors and door fr;mes should be made less vulnerableto .

blut pressure, Bulkheads should be reinforced adjacent to door
frames to more eﬂecuvcly reaist iocal distortion due to eﬂacts of
mass.

Thedaﬂmmdarrmmentatmmmmaw

b2 studied for greater resistance against blast, vibration, and inertia o

effects, Cradling of bocms requires special attention. Long w

betwean crndlas should be avoided,

Spars, ricging and antanrae should be reduced te : minlm.
Radar devicer should be made retractable or should have pmm
for rapid replacement of sparss, ,

C. Turrets, Guns and Diroctors.
(a § b} Protected and unprmectod maum

All suna opente astisfactortly except ..u n.’ﬂgmmm.
OmZOmmmntomporarﬂymaperauvsdmtoMcchyaw
STS shield or the gun used for protection of ths gunner. Aan
had been removed except sne at each cormsr of the aavi deck !

The forward, port, and the after, atarboard, 40mm M were ramemd

- befcre the test.
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preventing application »f blast pressure against the relatively broead
vertical {nboard surfuces of the hatch girders, Similar distortlon of
hatch edge zirders occurs at the main deck and first platform levels
to a lesser degree.

It is appsrent that pressure exerted athwartships by the
‘hateh gimerm caused the corpression buckles in the upper deck plat-
ing and tended to increase the amount of deck defiection. The vertical
_component of blast pressure caused dishing, both local and general.
- But-it could not by itzelf, have cauised buckling of the deck, It is be-

s lieved that buckling due to edge compression of the deck plating was. -

Inltiasted prior o dxsbing, inasmuch as the deck, in a dished condition,
could not have furnished-sufficlent lateral resistance to cause buckling
. The more severe damage to the starboard side apparently is partly

. due to the reflection of pressure from the forward face of the bridge
o structure, The dotalled pattern of the upper deck deflection is prcmded -
by the deck survey made after Test A, /photos 1961-5, 1819=4, 21017,
- gy 181710, 9, 2086-9, 10, 2161-10, 1860-1, 2, 2101 -1:3 nages 1@2
U0, 104, 10‘3 108, 10’7 108 109, 110, 111, 112 and 11.3) The pontoon

- covers for the forward cargo hatch are damaged (chotos 1891 -—5 8. 7,
'8 9, p;ges 414 115, 11( 13T andllﬂ) ‘

o The 5" x 7' ammunifion hatch at frames 56~58-1/2 on the N
 upper deck centerline, is severely damaged. The haich cover was blown
“inWard and larded at the bottom of the ammunin jon trunk, Blast pres-

- sure on the hatel cover and on the side$ of the relatively high coaming
caused the coaming to collapse inward (chetos 1817~11, 1901-6 19811,
pages 119, 120 and 121). Pressure mﬂected from th2 f.OI‘Wa.I‘d side .
";dse stmc'ture at :fmme 59 pr obably contmbuted o a.ilure otf

fhjﬁ h h ' o

\ Upper de c,k aam ge in way of the after cargo hatch is
»muuh less than that in way of the forward cargo hatch. The upper deck

i@ 41ished a maximuin of 8-inches abreast the starboard side of N6, 2

cargo'hatch Distortion of hatch girders occurred to a lesser degres

- than in the forward cargo hatch area but is in evxdence at both upper
and main deck levels (photos 1007+11, 18, pagss 22 and 23). Shielding

by the superstructure spparently pr@venh-d the d.ffer cargo hatch area
from behg severely damaged.
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The upper deck aft of the after deckhouse is in good condition
except for areas of slight local dishing. The dezk 1s dished approximately
1-5/9 inches, frames 150-158 starbe=rd, between the bitts and the 5
inch gun mount {(photo 1808-11, page 122). A slight dish exists on the

port sidc 2lso abreast the gun mount. The denk is dished about 1/2 inch at -

the centerline abreast the after wildcat.

Bulkhead 58, between the upper and superstructure decks is
dished about four inches. Upper deck longitudinzi weather bulkheads,
port and starboard, are lightly dished. Watertight doors and door frames
generally, are dished and the dogs are bent. A number of doors exposed
to blast pressure had to be opened with crowbars. Doors ¢n the star-
board side of the ship appear to be as neavily damaged as doors on the
port side. The twd heavy doors to the starboard side of the wardroom
were blown off their hinges and inio the wardroom, causing damage to
furniture (photo 1959-11, page 124). The double doors to the carpenter
shop, vort side, frame 131, received similar damage (photo 1906-10,

‘page 125).

The forward bulkhead of the after deckhouse is dished aft
approximately 1 inch and the forward port corner is distorted (photo
1906-10, page 125).

In the main deck weaher passageways, longitudinal and
transverse bulkheads are dished. Doors and door frames are damaged.
The port passageway area seems to have been shielded by the uppex
deck and consequently suffered much less damage than the starboard
passageway area. The port passageway, bulkhead 122, is dished and
the doors to the gear loccker, outboard, and to the after troop berthing,
are moderately dished (phsto 1819-1, page 24). Dishing of the starboard
passageway bulkhead is negligible from frame 59 to frame 67 and is
severe from frame 100 to 110 and 116 to 122 (photo 1908-10, page 148).
The forward bulkhead (59) is intact Lut the door is dished. The two doors
in the starboard after bulkhead 12Z are torn off their hinges. The bulk-
head and door frames are severely dished (photos 1819-2, 1908-8, -
page 25 and 28). Recordings of scratch gages installed under the upper

deck are in Appendix , page 91.
ECRET ' USS CRITTENDEN (APATT)
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(b) Usabiiity of deck in damaged condition.

Usability of weather decks is not seriously affected.

(c) Condition of equipment and fittings.

The boat handling gear and the cargo booins are
seriously damaged (see Item B, Superstructure for boom damage).
All boat davits are out of commission, except the forward starbourd
davit wlich is operable. The forward davit of the port after pair is
complete,y out of its rcller track. The after davii of this pair is dis-
torted (photos 1962-6, 1904-10, 1922~8, 4, 1882-3, 1922~7, 1882~7,
1922-8, 1958-9, 10, pages 127, 128, 129, 130, 131, 132, 188, 134, 135
and 136;. Continued roliing of the ship undoubtedly would have had a
disastrouvs effect on the damaged port after davits and associated deck~
house structure, Damage to miscellaneous equipment exposed to air
blast is as follows: '

1. Bow lookout chair demolishea and hawse pipe covers blown
overboard. '

2. Telephone handset ripped out of box on forecastle.

3. Poiato locker on upper deck at frames 20-23 severely
dished on all sides,

4. Hold-down bolts on starboard forward aeck winch failed
due to depressicn of the deck in way of the winch foundations (photos
1960-2, 1882-3, pages 112 and 137).

5, No. b cargo winch capstan shait bent.
8. Hold-down bolts of ventilator, frame 55, upper deck, star-

board, sheared off and ventilator blown overboard. Hold~down bolts

loosened on port ventilator (photos 1817-10, 2101-10, pages 106 and
110).

7. Fire hose at station 01-29-2 cut off at plug and hose rack
bent.

SECRET USS CRITTENDEN (APAT7)
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8. No. 8 davit controller box blown off bulkhead,

9. Magazine sprinkler boxes distort_ed and glass ‘broken.

10. Life rafts blown about and overboard, or damaged by failing
debris. Only 8 good rafis remain out of an original 48, *

11, Forward port boat boom knocked out of stowage hracket,

~ . 12, All t6p ide carvas ripped and torn. The three layers over
,_ the torsve:& CRrgo hateh were shredded and blown into the hold.

13, Paravane after hold-down bands broken loose from pad eyes.

14, Three P-500 pumps demolished on deck.
16, Four steel jacobs ladders damaged beyond repair.

16, Pert side debarkation net ripped and torn beyond use,
(The starboard net reraained intact). «

17, Port 6MC bull horn blown overboard and ste.rboard horn
demolished; flood lights demolished.

18, Spare 40 MM gun barrel boxes dished in on all sides.
19, Taffrail long blown cff port side and lost.
20. Several stays and guys falled in the turnbuckle bolt threads.

21. Smoke generators on after deckhouse top damaged beyond
repair,

‘22, Both alrplanes, one on the upper deck starboard abreast the ]
after cargo hatch and the other in the after ho.d, are severely damaged :
by falling debris (photo 1061-8, 1i, 1908-1, pages 138, 139 and 140). ]

28, Two test bombs, one 350 Ib and one 600 ib were knocked clear L
of their stowage pad eyes on the upper deck and rolled into the depression

to port and starboard of the forward cargo hatch (photes 2088-10, 1900-1
pages 109 and 111)

CHER M <l R o Al a1 el
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. the air blast.

24, Pipe lifelines are damaged (photos 1880-8, page 141).
F. Exterior Hull. (above waterline) |
(a) Condition of exterior hull plating and causes of damage.
The exterior hull is essentially undamaged except

for a set of buckles in the starboard shell pluting between frames 46~
48 and slight waves in thie plating near frameé 30. The buckles at frames
465-48 extend from the upper deck to below the waterline (phctss 1001~
8, 10, pages 27 and 142), These buckles are associated with the failure
of the ships girders as the upper deck dished and longitudinal girders
distorted in this area. The cause of the damege wes the air blast load-
ing of the upper deck and vertical surfaces.

(o) Ceondition of exterior hull fittings and causes of damage,

Boat booms sud light hull fittings are damaged by

(c) Detalls of any impairment of sheer strake,

The starboard shell plate m buckled between irames
45 and 48 The sheer strixe has two buckles at this locatiea which are
about 1-1/2 and 8-inches deep.

(d) Condition of side armor.
Not Applicalple.
G. Interior Coripartmenis (above w,l.).
(r) Damage to structure and causes.

In the forward cargo hatch aves, »the starboard side
of the main deck is dished approximately 8-inches (photos 1807-5, 1881~
3, 1817-12, 1907-8, 9, 2086-4,5,8, 2101-1, 2, 4, 5, pages 18, 21, 143
144 145, 146 147, 148 149, 150 151 and 152). Stress patterns are
clearly indicated in paint cracking (photos 1889-1, 1891~10, 11, 12,
SECRET USS CRITTENDEN (APAT7)
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2168-1, 2, pages 163, 164, 166, 166, 167 and 158), The port side has
negligible dishing. This area was shielded by the semi-structural
port longitudinal bulkhead of the hatch opening. The bulkhead is dished
outboard approximately four inches (photos 1817-12, 2101-6, 6, 1860-b

pages 143, 162, 169 and 160), .
The first platform deck to port and starboard of the forward
cargo hatch is dished approximately three inches (photos 1807=5, 6, .

pages 18 and 19). The hatch edge longitudinal girders are deflacted
at the main deck level, starboard and at the first platform level port
and starboard {pnotos 1807-b6, 8, 1891-3, 8, 21011, 6, pages 18, 19, 20,
21, 140 and 162). Deflection of these girders severely strained the
web columns at bulkheads 40 and 56 and caused web buckling in both
columns and girders (photos 1907-5, 6, 1881-2, 3, 2086-8, 2101-1, 6,
1890-8, 2086-2, 1890-9, 12, 1807-10, 2086-3, 2171-11, pages 18, 19,
20, 21, 148, 149, 152, 181, 182, 163, 164, 185, 166 and 167\ At bulk=-
head 68, starboard, the welded conncction of the column to the main
deck is cracked at- tﬁef—hnge -and web - (photos 1890-8, 2086-2, pages
161 and 162). Bulkhead 40, between the main and upper deck is dished
forward (photo 1908-8, page 188). Intermistent welds on stitfeners
on the forward side are fractuved (photos-2088-6, page 168). De-
flection of the upper deck around frame 27, port and starboard, re-
snlted in distortion of bulklend 27 between the main and upper decks
and severely strained the port and starboard web columns cn the after
side of the bulkhead (photos 2171+9, 10, peges 170 and 17i). Distortion
of deck beam brackets at the shell, port and starboard, is general.
This effect is most severe in the cargo hatch area but extends for-
ward to bulkhead 27 (photos 1807-8, 7, 1800-11, 7, 2101-3, pages 144,
172, 173, 174 and 175, Dsmage to intezior bulkhea.ds on the main L
deck is superﬁcial Bulkhead 59, starboard, is buckled adjacent to -
t::i pnslsgzgeway longitudinal blehea.d and in compertments B-101-E
B-102-L

Lo o

Interior damage in the after cargo hatch area is similar !
but much lighter thau the forward damage. The main dezk to star- b
board of the cargo hatch is dished & maximum of 1-inch., The star-~ -
board hatch edge girder is deflected downward, (photo 1907-12, R
. page 23, and is buckled adjacent to the supporting columns at bulk-
heads 108 and 124. The column webs are buckled slightly, Weld

SECRET USS CRITTENDEN (APAT7) |
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failnres occurred under the main deck in way of column web buckling
(photos 19C8-68, 7, pages 1768 and 177). The semi-structural longitudinal
bulkhead between the main and upper decks at the port edge of the cargo
hatch is slightly dished outboard. Bulkhead 124, between the main and
upper decks, is dished aft approximately six inches. The stiffeners arJ
tripped. The centeriine stiffener is puiled away from its intermittent
welds along the upper third of its length (photo 1808-2, page 178).

In the main deck troop berthing space, {rames 124 to 186, the
port stanchion (3/4’’ O.D. pipe) is bent aft appraximately 1-1/4- )
(photo 1808-8, page 179), and the atarboard stanchion bent aft approxi-
raately 2-1/4-inches. The top and bottom connections of the stanchions
are intact, In the troop washroom on the main deck, The starboard bulk-
head is dished approximately 3/8 of an inch bstwcen framen 164 and 158.
The longitudinal bulkhead of the starboard main deck passagewsay is
severely dished inboard between frames 100-110 and 116-12%, with the
most Severe dishing in the afier sectiun, On the inboard side of this , '
bulkhead eleven of the fifteen beam brackets under the upper deck are : o
slightly buckled. " '

AL RN B A D

() Damage to joiner bulkheads and causes.

Damage to joiner bulkheads is moderate except

in the bridge structure and occurred primarily in mein deck areas . S

expoced to the blast that entered the cargo hatches, This damage 3

18 confined to the port side in way «f the ships doffice, aft, and the port ‘ S
" .passageway, forward. L

(c) Details of damage to access closures and fittings. . f

Except for cargo hatch covers, damage to interior
closures and fittings other than those in joiner bulkheads is negligible.
In the after cargo hatch, the three after, main deck, pontoon type hatch
covers were blown into the held (photos 1907-12, 1908-5, pages 23 and
E 180). The forward pontoon is severely dished but remains in place
(photo 1907~11, page 22). The two starboard hinge pins are hent and
‘ all four hinge pads are pulled out of their welds. The strongbacks
. 18" x 7-1/2"’ I-beam, 8/8”’ web and 1/2’’ flange, were blown from the
upper deck ievel and landed in the hold. A typical shesar failure at
the end of a strongback is shown in photo 1808-4 on page 181. Typical

i L e i b il
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damage to haich battens is shown in photo 1907-8 on page 183.
(d) Condition of equipment within compartments.,

9
L

Berths and lockers ure disarranged in both the
forward and after main deck cargo hatch area (photos 20885, 2101 -1,
and 2, pages 147, 149 and 160). Disarrangement of berths is gensral
in arter troop berthing spaces on the main deck and below (photo
1808-1i2, page 183). Lighting fixtures in the forward cargc hatch area
have daraged supporte, but light globes and bulbs are, in general, un~
broken. Special equipment (diesel generalors, electric panels, etc,),
located ix the forward hold was damaged by falling hatch covers and
atrongbacks (photos 1680-8, 1901-1, 8, 4, pages 184, 196, 102 and 188
An airplane in the sfter hold was damaged in a similar fashion (photo ,
196111, ip08-1, pages. 139 and 140). , . i

(e) Evidence ot fire,
There_x 1s no evidence of fire. o T B

wey ks e "'“"“‘"MMHWMMNQ'%W
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) Damage in way af piping, cables, vent'lsiion ducts, etc.. N

- Damage to cable und piping 18, in general, slight,
1t consists of distortion in way of dished decks. On ihe fire and flushing
system some pipe flanges are separated (photo 2088-8, page 166). On
the main deck, starboard, in way of the forward cargo hatch ventilation
ducts are collapsed and the seams are opened (photcs 2086-6, 2101-1,
2, 4, pages 147, 149, 150 and 151). On the first platform level the damage
18 less-and p:incipany confined to separation of duct joints (photos
: 19u7-7, 2088-7, pages 172 and 186). Similar dumage to ventilation
[ | ducts occurred in the after cargo hatch area,

\ i tha

i ;v“.}.uﬁ.u S e vt

~ {g) Estimate of reduction in watertight subdivision habit- c
ability sx:d utility of compartments. R

' There is no reduction in watertight subdivision.
Habitability and utility of compartments exclusive of the cargo hatch
areas is temporarily slightly reduced. Habitability of cargo hatch
{ area berthing spaces is temporarily reduced due to ventilation duct

damage.
SECRET | “ ~ USS CRITTENDEN (APAT7)
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or utility,

H. Armor Decks and Miscellanecus Armer,
Not Applicuble,
I Interior Compartments (below w.l.).

(8, b § c) Damage to structural and joiner bulkheads, access
closures and causes.

N7 structursl damage occurred below the wateriine

| e:copttoNo.lupmmﬁnfmdmmwe Welded seams

were fractured where the vertical section rises from the boller,
These ssams were rewelded and the boiler lighted off satistactorily.
Damatotml\\pukembenewdtohave been due t.ohhltpruma
comling down the stack,

(d) Damage to equipment within computmm
No damage to machinery or equipmest securred

axcept that both smoke periscopes mirror holders in the engine rooms
. fractured at the aluminum welded joints. Fauipment ctoved in both

holds was damaged by falling hatch poatod
{e) Flooding. "
| No flooding occurred.
&) Damage in way of piping, cables, ventilation ducts, etc..
No damage
®) Estimate of reduction in watertight subdivisicn, habit-

e abﬂity or utﬂlty of spaces,

No reduction in watert:lght subdivisicn, habitability

L. Underwater Huil,
Nodnmageisknowntohaveoccurred to any part

" of the underwatsr hull, rudder, struts, propeller shafts, or stern tubes

stuffing glands except in way of the starboard shell, frames 4t to 48,
where the plating is buckled.
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K. Tanks,

No damage.
L. Flooding.
No flooding vecurred in this ship,
M. Ventilstion (exclusive of blowers), o

(@) Damage to ventilation ducts and causes.

Damage to ventilation ducts is severe in the forward
and after cargo hatch aress, The most extensi~s damage occurs on
the main deck level, abreast the starboard side of the forward cargo
hatch, (pamm-s, 2101-1, 2, 4, 1907-7, 2086-7, ;ages 147, 148,
160, 161, 172 and 186). Onm the upper deck at frame (5, the starboard
Mwh&mmmmmmmmbm
overboard; thi vm. apposite nﬂmdloounzg dheld

603&@'} S

) Evidenre that the ventilation system conducted heat,

®
"'blut. fire, or moh helow decks,

Noms.

(c) Evidence that ventilstion ducts allowed prograssive

No flooding occurred,
@) Constructive criticiem,
No comment, \

~

N. Ship Control. S

(a) Damage to ship control stations end CM

Damage to pilot house instruments is slight although -

the forward face of the pilot house is severely dished by direct exposure
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to air blast (photos 1806-10, 2058~4, pages 856 and 68). There is no
damags to equipment in the chart room, although the forward and
port bulkheads are damaged (photo 19065, page 188). The secondary
conning station located on the signai bridge level forward of the after
stack sutfered severe damage due partly to air blast and partly to the
24-inch searchlight which was blown off the port side of the forward
stack, (photo 18048, page 52). Gyro repeaters, por: and starboard,
were blown vverboard from the navigaling bridge wings and from the
signal bridge. The CIC, gyrc compass, and interior commurications
equipment appesars to be in satistactory condition., The steering gear
was not aftected. o

(b) Constructive criticism of ship control systems,
The secondary conning station on the signal bridge

level shouid be provided with a splinter proof shield sufticjent to pro-
tect instruments and personnel from blast and pressure effects,

- 0. Fire Control.

(a) Damage of fire control stations and causes,

The fire control station on the signal bridge is
nearly 100 percent operable except {or possible severance of elec-
trical connections with other control stations, The port 40MM director
on the aftar deckhouse top is inoperable due to severe aftward tilt
i!astl)\a director tub foundations (photos 1961-10, 1908-10, pages 84 and

() Constructive criticism of 'locanon and arrangement
of ziations,

The commanding officer states that the forward
fire control station on the signal bridge is considered tc be in the
bast availatle location, particularly from an AA point of view but
that the present station could be greatly improved by installation of
an inverted, curved shield streamlined with the surrounding structure,
for protection v rersonnel.
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stowage clips in gua tuba. | | ' -
~ behavior,

 rooms or magagines. Two test bombs exposed on the upper deck by

P. Awmmunition Behavioz,

(a) Ready service ammunmon, loeatlcn, protocuon, bc w
havior under heat and blest.

No dainage occuried to ready service boxea or to
reedy ammunition. Several 40MM cartrld:es were k.nocked out d

() Magazines; location, protecuon. torces invaolved,

No damage occurred to ammunition in clipping

the forward cargo hatch were blown from their temporary moorints | ,
but wers othorwise undamaged. ‘ : e

(¢) List of stowages which are mnuﬂ;lcionﬂy protected
andeﬂoctamahipaurvivalduploaionote&cbatm .

None.
(@) Behavior of gascline stowage,
No damage occurred.
Q. Ammunition Handling.

(c) Condition and operability of amnmunition handling |

The 5-inch ammunition hoists are opersble,
Passing scuttles ars operable in all magazines, No damage is
known to have occurred to any ammunition handling device.

: (v) Evidence that any ammunition handling device contri-
buted tc passing of heat fire, blast, or flooding water,

No avidence was founa that devices permitted heat, :
fire, blast or water to pass. . .
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(c) Constructive criticism of design and construction of
ammunition nandling devices.

No cominent,
e Stréngthu
‘(a‘) Perraanent hog 71 sag,
Nd evidsnce e xis’t.s or zny hog or sagl;
{£) Shear strains in hdli piaring.

The starboa rd shell plating is severely wrinkled,
irames 45-48, {iromw. the upper deck to o@lt}v the water {(photos 1901 -8
9, pages 27 and 28),° ' .

P

(c) Evidence of transverse or racking straius.

Due to the {act thai the ship received the alr blast
on the port ride forward, there is possibility that wrinkling of the star-
hoard shell plating is due to compressive stress. It appears, however,
that this wrinkling is associated with the reduction in the streneti: at
the forward quarter paint due to the damaged decks and longitudinal
girders in way of the forward cargo hatch at the upper; main, and {irst
plaitorm deck ievels. ;

(@) Details of locel failures in way of structural discon=

, In way of the forward calgo nate h, tne uppc‘. deck is

disael 20-inches, starboard. and 16-inches, port. The main deck and
irst platiorm in thls area sre similarly dished, through lesc severely.

The forwarc carge hatch longitudingl g;;rm: rs are spread, tiited, ana

- se.erely aeflected, The w0 colamno at tne girder ends are severely

-Strained, Simdar damsge to a lesse » degree, occurs in way of the after

ety ﬂ..;,t he oo

(e) Lwvidence of panel deflection under olust.
* The most ouatstanding example of panel defiection in
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this ship occurs in damage to bulkhead 49, the forward face of the
bridge structure {photos 1960-3, 2102~2, pages 29 and 32), Dishing
of weather bulkheads facing forwald is severe, but diminishes in
magnitude toward the after part of the vessel. Dishing of weather
bulkheads facing to port and starboard is general. In some locations
it is nearly as severe on the starboard slde as on the port. The longi-
tudinal bulkheads in the main deck passageways are dished, more
severely on the starboard side than on the port.

(f) Turret, machinery and gun foundations.

Main and auxiliary machinery foundations were
undamaged. Gun foundations were undamaged.

S, Miscelianeous.

Paint damage is confined principallv to areas facing
- forward and to port and diminishes in severity from forward to aft
and from the topmast down to the waterline. Scorching is more pre-
valent than blistering (photos 1360-12, 1817-8, pages 187 and 188).
The entire port side shows signs of change in the color of the paint.
A section of bulkhead was cut from the upper deck bulkhead frame 2¢
oort and sent to Naval Material Laboratcry for analysis of paint. The
white numerels on the port bow and the yellow frame numbers along
the port side are obliterated. A few athwartship surfaces facing aft
have scorching about one foot inboard from the port side. General
effects of paint scorching are shown in photos 19606-12, 1817-8, pages
187 and 18€,

No manila lines, cables, wires, caavas or other equipment
is burned. Fire hoses are darkened and frayed. Monila rope appeared
dried out and wire rope boat falls appeared to have had all the grease
dried cul by the heat.

The commanding officer’s comments on heat effects to
paint is as follows:

Oil based paint appeared to be burned off more tnan
any other, White enamel held up satisfactorily; it was only necessary
tc wipe off the soot and the painted bow numerals, for which this paint
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was used, were as good as new. Faint with a plain white base used for
numerals on frames, washurced off. This was also used on the draft

numerals. Anchor black appeared as if the heat }ad melted some of
the tar bhace.

The yellow chremate was burnea off.

Red iron oxide, and ships own mixed ied lead held up
well when used as paint. . he parts of the deck on which these were

used lost the top blue gray ueck paint from the heat, leaving only the
red iron oxide and red lead underneath.

Avmaximum-minimum thermometer on the upper deck for- ;%
ward registered a temperature of 95°, indicating that the duration of : 3
the flash heat was too short to influence this instrument, ' '
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TECHNICAL INSPECTION REPORT
SECTION I - MACHINIRY
GENERAL SUMMARY OF MACHINERY DAMAGE
1. Target Condition After Test.
(a) Drafts after test; list; gencral areus of flouding, sources,
“No data taken by machinery group.

(b)  Structural damage.

The outer casings of both stacks were badly crushed.

The inner casing of the after stack was considerably dished and was
torn open on the farward side. Supports, both internsal and external,
of the after stack failed, leaving the stack in place but in a pre-

carjous position. Nos, 2 and 4 (port) Welin davits received severe
structural damage. v

(c) Other damage.

No. 1 boiler casing seams were opened at the
top where the boiler casing is welded onto the uptake. Both smoke
periscope sight reflecting units were ruptured. The after stack |
was severely damaged. Ther2 was moderate damage to the uptakes,
The forward starboard cargo winch was torn loose from its foundation,
The port Welin davits (nos. 2 and 4) were severely damaged structurally,
The electric controller of No. 3 Welin davit was torn loose from the
bulkhead, The starboard side of the firemain loop was opened and
three places just below the upper deck, There was a large amount
‘of scattered rainor damage to piping electric drinking fountains, etc..

IL. Forces Evidenced a.nd Fifects Noted.
(&) Heast.

| © " Paint on the port side of exposed machinery was
badly scorched and blistered.
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(b, Fires and explosions.
No evidence,

{) Shock, s
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No evidence.

(@) Pressure, -

Blast pressure, and the whipping motion of the ship :
following the blast, are believed to have caused all of the damagz to
machiaery, The blast came from ihe port side. ;

(e) Effects apparently peculiar to the atom bomb,

A blast pressure of this magnitude is appa.rentlyr §
peculiar to the atom bomb, [
OI. Effects of Damage. -

(a) Effect on machinery and ship control. | L]

Botﬁ boilers could have continued in operation
with an estimated reduction in efficiency of 50% forward, 256% aft. ]
#1 boller was repaired by ihe ship’s force in about 2 hours and is $os

now fully operable, The after stack was seriously weakened and §
wouid probably have fallen over if heavy weather had been encountered, 4 :
in which case meximum load on the after boller would be reduced to i
50% or less of norma!, Damage to the firemain cousidsrably lessened o
the effectiveness of this system. Three of the four Welin davits were ¢ |
maie inoperable and two are believed to be beyowd repair, This . o
reduces the ability of the vessel to lower boats by 75%. .
(b) Effect on gunnery and fire control, | | é

No comment. - fﬁ
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(c) Effect on water-tight integrity and stability,
No cornment.
(d) Effect on personnel and habitability,

It is estimated that there would have been few it
any, casualties among personnel beiow decks. Habitability was
slightly reduced temporarily by damage to piping and the general
disarrangement of the ship.

(e) Total effect on fighting efficlency.

Damage to the Welin davits, reducmg the vessel’s
abmty to lower boats, would seriously reduce her efficiency as a
transport in certain tactical situations. It is to be noted that if the
ship had her ncrmal complement of boats aboard, many of these
would have been wrecked. It is estimated that maximum speed was
reduced to about 8 knots for 2 hours, and that sfter temporary repairs
to the forward boller speed could be bullt up tc about 13 knots (16

. knots is designed speed), It is estimated that approximately 25 days’
work at a shipyard wonld be required to restore all machinerv to

aormal opersting condition,

 IV. General Summary.

The CRI‘I‘TEND“I\: was opparently near the edge
of the lethal range of this type of attack for vessels of her type. A
slightly greater amount of darnage to the boilers and stacks Would
have immobilized the vessex. .

V. Preliminary Recommendation.

R Stacks should be made more resistant to blast
pressurgi‘ '

Piping, especially msin lines, should be so located

that it is not likaly to be damaged by deﬂection af decks and bu]kheads. |
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DETAILED DESCRIPTION OF MACHINERY DAMAGE
A. General Description of Machinery Damage.
(a) Overall condition,

Boﬂer number one was damaged but coald be
repaired by the ship’s force within two hours. Both stacks were
damaged, tie after one severely. However, in an emergency | oth
boilers could have been steamed with some reduction in efficiency.
There were three failures in the firemain at flanges, and numerous
fallures in plping connected to the firemairs. The latter are of only
local significance. All Welin dav. .3 except number one were severely

damaged,
() Aress of major damage.

Major damage was confined to areas where the
direct effect of the blast pressure could be felt. Damage below decks
was minor except for the firemain on the main deck starboard, and
, thisdmmge was caused by deflection of the deck overhead by the

hlast pressure..

(c) Primary cause of damage in each area of major damage.

All significant damage was caused by blast pressure.

Damage to the firemain was, in most cases, cansed by deflection of
decks and bulkheads resnlu.netrom the blast pressure, :

(d) Effect of target test on overall operauon of
machinery plsnt.

- | Both boilers could have continued in operation with
an estimated reduction in efficlency of 50% in the forward boller and
 25% aft. Boiler number one could have beea repaired to restore full

" operation in approximately two hours. The after stack was .seriously |

weakened and might have fallen over if heavy weather had been en-
countered, Otherwise, operation of the after boller could be continued.
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- way around the pariphery. The glass vlates were undamaged, At the
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There might have been some personnel casualties in the enginerooms
because of blast pressure coming through ught engineroom doors, It is
estimated that, under war conditions, the ship’s force could make
temporary repairs to number one boiler in about two hours and to the
firemair and after stack within 48 hours. Three of the four Welin davits
are inoperable. One of them could be repaired by a tender in about

four days, the other two are beyond economical repair,

B. Bollers.
(a) Air Casings.
Boiler #1 - The vertical snrams on the starboard
forward and starboard after corner of the outer casings were split

apart at the upper edge of the casing (where it is we}ded onto the
uptake), the splits being about 4’’ long and about 1/4’’ wide at the

| - . upper end. The welded seam around the top of the casing, where it
~Joints the uptake, was evidently pulled apart slightly, as a small amount

of smoke came through this seam all around the casing when the boiler
was first lighted off after the test. As the boller heated up, this seam

~ closed by expansion of metal and the flow of smoke ceased. The ship’s

force welded the splits in the casing.
Baﬂer #2 - No da;mage to casing
('b) External Fittings.

o .+ Both smoke periscopes falled at the reflection
o nnit where the peri&cope shaf! leaves the boiler casing and is bent

through 90° to the vertical. This is an aluminum casting with a

‘threaded boss at each end, a mirror in the middle, and a piece

of 1/8" glass plate racunted in the top boss, Blast pressure blew out
these bosses.' The periscope of #1 boilier had the boss broken ail the
way around. That of #2 bofler had the boss broken about 1/3 cf the
point of rupture the aluminum is about 1/8" thick.

| (c) Fuel Oil Bu.rner Assemblies.

No ‘damage .

o
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(d) Brickwork and E’urhaces.
No damage.
(e) Steam end Water Drums and Headers.
No damage.
) Tubes.
No damage.
(8 Foundations.
No damage.
(h) Stacks and Uptakes.

Forward stack and uptakes - The outer stack casing
was badly bent and crushed in. (See photo 1878-8; page 47). This does
not atfect operation. The inner casing is tmdamaged The inner ang
outer casings of the uptakes are vraced by staybolts. Near the bottom
of the uptake there were a number of holes in the inner casing. These

- holes appear to have been torn in the casing by the staybolts during

vartical relative motion between inner and outer uptake casings. Six
holes were found in the starboard side of this casing and three in the
after side. These holes are 1/2 to 8/4"° In dlameter. It is probable
r holsx exist farther up the casing in areas inaccessible

- After steck and uptakes - The after stack hasg 2
tear in the outer casing at bottom of the access door (forward end of
stack, reached from superstructure deck) extending about 3 feet around
the stack to starboard of the door opening, and about 4 taches to port.
Bee photos 1878-4, §; pages 50 and 51.) From this point the
wbvcmsmmtwmdpnmmmercasmgm
the .miire forward end of the stack almost wp to its top. The sides and
after end of the outer stack casing are badly crumpled and bent, and
there are several small tears. A number of stays and braces inside
thoorgst?)rmmmm,mmbqt. {See photo 1878-7;
page
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The galley smoke stack is a 12'' brass pipe
passing up between the inner and outer casinge of the after stack.
It was broken apart at the forward side in a horizontal lins about
six feet above the main deck, the rupture extending about halt-way
) around the pipe., Above this rupture the pipe was fiattened for
mont of its length, the walls of the pipe being now about two inches :
apart, The steel atmospheric exhaust pipe, outboard of the galisy :
smokepipe and against the outer stack casing, was not damaged, : ,

There i8 a tear in the inner casing sbout 18’° T
lommdlbouta”wldeatthewidestpom with its axis horisontal, ' '
: This tear is about 3’ above the superstructure deck on the forward
1 . aide of the casing, somewhat to port of the centerline. It was ap-~
parently caused by the outer casing and galley smokepipe being pushed
againast it,

those described above for #1 uptakewcrefonne Theae were all on
the starboard side of the uptake and were smaller than those ia the
forward uptake, the largest being stout 1/2”’ in diameter, Theri }
g may be similar holes higher up in the uptakes, y

; | (1) General Notes.

When ithe crew evacuated the ship at 0340 on
1 July, #1 boller was lett with 450 1bs/sq. in. steam pressare and #2
| with 460 1ba/sq. in. hydrostatic pressure. When the crew returaed on
= the morning of 4 July there was no pressure in efther boiler. Boiler
#2 was fu)) of water with no evidence of leakaye.,

Boiler #1 was Leated hydrmucllly after Test A
| with resuits similar to thoge before the teat, 2 waas lighted off on ~
] 5 July and has been in use sincs with no defects other than those noted
S ‘ sbove, Boiler #2 was lighted off and tested under steam (50 1ba/aq.
n.) on 11 July. No defects were found cther than those noted sbhove,

In the upiaikes of #2 boiler;-iive holes similar to

i
TR ¥ W

P T .

Results of Hydroetatin tests on #2 Boller,
: Bafore Test A
f . Initial Pressure 450 lbs,

Time required for pressure todrep 1003bg ~ = = = =~ 4 hours
Time required for pressure todropto ¢ ==+ - = - 10 hours
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After Teat A
Initial Pressure 150 lbs,

Time required for pressure to drop:

160lbs, = = = =~ = = « = «~  § minutes
260lbs, - - = = = =« = = = 10 minutes
30iks, = = = =« = = = = < 1b minutes
326lbg, - = = =~ = « = = <« 20 minutes
g 8$5Ca, =~ = = =~ = = - « = 30 minutes
408, = = ~ = = = « =« =" 19 hours

Repairs had beer made oa this boller betwesa
tests, such as renewing leaking gasl.ets, All pressure leaks were

through leaking vaives,
3 _____Test A had no effect on the pr 4&-.__&&1:9,
3 boflers on this vessel,
; C. FPlowers,
2 Undamaged, All four blowers have been operated

at apm‘oxima'ely 1/2 full load aince Test A,
E D. Fuel Ofl Equipment,

_ Undamaged. All equipment has been operated
under service conditions since Test A,

.E. Boller Feedwater Bquipment.

Undameged., Al aquir)ment has been operated vnder
service conditions since Test A,

F. Main Propulsion Machinery,

Undamaged. The main turbines have been operated
at no load for five hours, and have been used while the ship shified berth
since Test A, They have been operated in both directicns.

SECRET USS CRITTENDEN (APATT)

Page 56 of 147 Pages

N " ?J:u“".j;‘ L "




Q. Reduction Gears,

Not Applicable,
H. Shafting and Bearings.

Undamaged. mmwmmw&
while the ship was undsrway.

I, Laubrication System,

Undamaged, All squipment has been operated
uncer service conditions since Test A,

I Condensers and Air Ejectors,

Undumaged. All condensers have been operatsd
under urv:ce conditions with a vacuum of 29-1/2"" since Test A,

X. Pumps.

Undamaged. All rumps have been operated under
- service conditions Since Test 2,

L. Auxilisry Generstors (Turbines and Gears),

Undamagad., All gererstors have been rporlw!
st rated load gince Test A.

M. Propellers,

Undanaged. The propellers were checked while
the ship was underway.

N. Distilling Plant,
Undamaged. The plant hus been operated since

Test A with the same capacity and quality of water as before the iest.

: . |
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O. Refrigeration Plant.

Undamaged. There were numerous freon leaks
before Test A. They were not increased by tne test.

P. Winches, Windlasses and Capstans.

1. The forward starboard cargo winch was torn loose from
its foundation as shown in photograph 1882-¢, page 137. All foundation
bolts on the right hand side and two on left hand side are missing.

2. It is believed that the damage was caused by the deck
being dished in about three feet belov' norinal just aft of this winch.
Other than the fact that the foundation is ruined, the winch appears
in good condition.

3. There was no other damage to equipment under this
heading.

Q. Steering Engine.

1. The wheel on after ¢ :k house steering stand was
bent aft on the starboard side. Since the wheel was covered by a
canvas cover, it is believed that this provided sufficient surface
fo- the blast to inflic* the damage. It is believed that had the canvas
cover not been provided, no damage would have occurred to the
wheel as the spokes are relatively small and offer comparatively
little resistance, Similar damage has been observed on other APA’s.

2. The steering engine was undamaged. Both units have
been operated from all stations since Test A.

R. Elevators, Ammunition Hoists, Etc.
1. Undamaged, except for davits (see below).

2. DBoth ammunition hoists and the gasoline hoist have
beer operated under service conditions since Test A.
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3. Davit #2 - The forward and after heads were bent ait,
The after trackway is bent and twisted as shown in photograph 1882-7;
page 133.
.4, Davit #4 - Both heads were torn out of the trackway
and broken loose from the strong back which was thrown inboard against
the superstructure. Both trackways are twisted and bent. (See photo-
graph 1882-6; page ' ).

5. Davit #3 = The electrical controller was torn loose from
the bulkhead, This prevents operation of the davit..

6. Davit #1 was undamaged.
S. Ventilation (Machinery).

No damage to machinery. A few veni sets are in-
operable because of structural damage,

T. Compressed Air Plant,

Undamaged. The air compressor has been operated
under service conditions since Test A.

U. Diesels (Generators and Boats).

No damage. The diesel generator and diesel {ire
pump have been operated under service conditions since Test A,

V. Piping Systems.
Damage occurred in the piping systems as noted below.
() Main Steam,
No damage.
(b) Auxiliary Steam.
No damage.
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(¢) Auxiliary Exhaust,
No damage,

(d) Condensate anl Feedwater,

No damnge.
(e) Fuel,

No damage,
) Lub Oil.

No damage.

(g) Flremain, sprinkiing and Water Curtain,

1. A flanged connection in the 8’’ main in #1 hold,
frame 40, starboard, parted. The deck to which this section is
secured by hangers was pushed down about 18’ in this area. The
flange is about 4’’ aft of the forward bulkhead. All bolts except
the two at the top were pulled and bent, the two bottom ones were
broken. The after flange was bent, The four hangers aft of this
flange each had the inboard bolt broken. The {ifth flange, about 2
feet forward of the expansion joint in the after bulkhead of the hold
(frame 50) was undamaged.

2. A similar faijlure occurred in #2 hold, frame 118,
starboard, at the flange just aft of the forward bulkhead of the hold.
This failure was apparently caused by hatch cover panels falling on
the flange. In this case the pipe hangers aft of the parted flange were
not damaged,

3. In troop compartment C-102-1L, main deck, the
flange in the 6’’ main just aft of the bulkhead, frame 140, starboard,
fajled, Nothing fell on this flange and the deck over it is not apj reciably
distorted. All except the 2 or 3 top bolts pulled looze. The after flange
was pulled away from the forward « . about 3/8’’ at the bottom, and was
bent and broken away from the pipe at the weld. This failure appears to
have been caused by whipping motion of the vessel after the blast.
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4, At frame 17, main deck, pert, a screwed union
connection from the fire main to a 1-1/2"’ riser to the flushing
system was broken. This connection was previously badly corroded.

5, At frame 40, port, first platform the flange of a
fireplug riser failed. The bolts pulled loose. The flange was not
damaged. This is belleved to have been caused by deflection of the
bulkhead to which tlie riser was strapped,

8. A simllar failure occurred at frame 56, port,
main deck. 1n this case the deck 4 feet above the flange was defected.

7. There were numerous small leaks in small
piping connected to the firemain. In most cases the affected fittings
were already badly corroded.

(h) Condenser Circulating Water,

No damage.
(1) Drain.

No damage.
(j) Compressed Air.

No damage.
(k) Hydraulic.

No damage.
() Gasoline,

No damage.
(m) Other Systems.

1. Al four diesel boat {illing valves, in the vicinity
of the Welin davits, main deck, failed. At #1 station, frame 84, starboard,
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the 1-1/2 inch screwed nipple brcke near the lower end of the threaded
portion. At #3 station, frame 104, starbosard, the 1-1/2"’ s.eel screwed
fitting pulled off and the valve was blown over the side, At #2 and #4
stations there were small leaks,

2. Screwed tittings in the diesel oll lines to the galley
ranges leaked before Test A. Some increase in these leaks was noted
after Test A,

3. There were numerous leaks in hot and cold fresh
water piping throughout the ship.

4, The diaphragm of the whistle was apparently
ruptured. An attempt to blow it resulted only in blowing out a cloud
of water and steam. Piping to the whistle was r.ot damaged.

W. Miscellaneous.

Several electric drinking fountains had their
casings torn off and one or two had considerable mechanical damage.
Otherwise there was nc damage to miscellaneous equipment., Galley,

laundry, machine shop and ice cream equipment have been operated
under service conditions since Test A.
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TECHNICAL INSPECTION REPORT
SECTIONII - ELECTRICAL
TENERAL SUMMARY OF ELECTRICAL DAMAGE
I. Target Condition After Test,
(a) Drafts after test; list; general areas of flooding, sources.

The drafts ard list were not observed. No flooding

oucurred,
(b) Structural damage.
The ship received considerable s}ructural damage
as a result of this test, The only damage to the ship s electrical equip-
ment due to this structural damage was a few cables cut when the bulk-
heads on which they were mounted gave way. Special electrical test
equipment was damaged by falling hatch covers.
(c) Other damage.
Principal electrical damage consisted of the following:

L. Both 24 inch searchlights and one 12 inch searchlight
were demolished.

2. Approximately six lighting and fire alarm circuit cables
for both cargo holds were ruptured.

3. Two gyro compass repeaters were missing and another
repeater was knocked from its stand.

4, The port 6§ MC bull horn was missing.

5. The anemowmeter cups were blown off.
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6. One boat davit controller was knocked off the bulkhead,
7. A few lamps were broken,
8. A few sound powered telephones were rendered inoperable.

8. Special Bureau of Ships, (Code 660), test material in the
forward cargo hold was damaged by falling hatch covers.

II. Forces Evidenced and Effects Noted.
(a) Heat,

Radiant heat from the port how scorched paint on
exposed electrical equipment and cables, This heat was r.ot of sufficient
duration to render any electrical equipment inoperable.

(b) Fires and explosions.
There was no evidence of fires or explosions.
(c) Shock.

There was evidence that the vessel received con-
siderable shock since some lamps, steamtight globes and fire alarm
thermosta's were broken,

(d) Pressure.

This vessel was subjected to high pressures (air
blast). This is evidenced by the searchlights, davit controlier, and bull
horn being blown from their mountings and by light metal bulkheads
being carried away. Most of the electrical damage was a result of the
air blast.

(e) Any effects apparently peculiar to the atom tomb,

The loss of residual magnetism of #1 Ship Service
generator may have been due to an atomic bomb effect,
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UI, Effects of Damage,
(a) Effect on propulsion and ship control.

Electrically, the damage which occurred as a result
of the test had slight effect on the operation of the ship’s electrical
plant, All propulsion and boller auxiliaries were operable. Had the
#1 AC ship 8 service generator been operating at the time of the bomb
explosion, it would not have lost its residual magnetism. Since the
generator could be easily repaired by the ship’s force and since trere
is a standby generator, the temporary loss of this generator would not
affect the operation of the vessel. The most serious effect on the
electric plant was the ioss of both 24 -inch searchlights which were
damaged beyond repalr, The loss of a few sound powered telepiiones
the port 8 MC bull horn, the 12"’ signal searchlight, and the lighting
cables would slightly impair the operation of the ship. The ship could
be operated almost indefinitely without these items at only slightly
reduced efficiency. Temporary lights could have been rigged by the
ship’s force to replac> those lost.

Secondary ship’s control was practically demolished
‘This control station is seldom used except when the primary control
station is inoperable. The ship could therefore, continue to operate,
controlled by the normal ship’s control station,

(b) Effect on gunnery and fire control,

The only damage to gunnery and fire control equip-
ment was to that equipment secured to the masts., This consists of
rad ar equipment which is covered by the electronics report.

(c) Effect on watertight integrity and stability.
Watertight integrity was not affected by damage to

electrical equipment, No electrical equipment shifted sufficiently to
affect stability.
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(d) Effect on personnel and habitability.

The personnel on this vessel might have been
affected by radioactivity, however, the extent of these effects is un-
known. Disregarding radioactivity, it is considered that all exposed .
topside personnel would have been casualties due to the flash and air
blast. There would also have been casualties around the cargo holds
due to structure distorticn and due to falling haiclh covers. From an N
electrical standpoint, casualties might have resulted from electrical
equipment such as the searchlights and tlie bull horn becoming missiles,

Electrically. the only effect on habitability was
the slight inconvenience aue to the lighting failures,

(e) Total effect on fighting efficiency.

Due to personnel casualties and due to the damage
to the vessel, its fighting efficriency was greatly reduced., Electricaily,
the effects were slight., Disembarkation would have been hampered
by the loss of the davit controller, however, this camage could have
been repaired by the ship’s force in a few hours, Night cargo handling
operations would have been hampered vy the loss of the cargo lights .

It is considered that the ship could operate electrically at approximately
90% efficiency.

IV, General Summary of Observers’ Impressions and Conclusions.

This wessel received the most damage of any cf the
transports that survived the fi. 3% atomic bomb test. Although the sh1p S
hull received considerable damage there was very liitle electrical

damage. Part of the electrical damage that occurred was due to the
failure of associated hull equipment.

V. Any Preliminary General or Specific Recommendations of the
Inspecting Group.

(@) It is recommended that consideration be given to the
redesign of the 24’’ searchlights to give them more resistance to air
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blast. This is considered necessary to give them comparable strength
to other electrical equipment,

(b) It is recommended tha! the gimbal and binnacle pins
on gyro compass repeaters be lengthened to prevent the repeaters from
being freed from their mounting stands.

(c) 1t is recommended that consideration be given to mounting
'equipment such as controliers on some sort of mounting pads or straps
So that some tulkhead distortion can occur without damage to the
equipment.

(@) It is recommended that where possible, cable be run along
bearrs instead of along light metal joiner bulkheads, It is concidered
that most of the damage to cables that occurred on this vessel could
have been avoided if more consideration had been given to the routing
of the cable,

(e) It is recommended that some means of p nning the 12"’
signal searchlights in their sockets be devised to prevernt them from
being jarred or blown from theéir sockets.
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DETAILED DESCRIPTION OF ELECTRICAL DAMAGE
A. General Description of Electrical Damage,
(a) Overall condition,

Damage to electrical equipment as follows resultad
from the test:

1. Approximately six lighting cables were cut by distorted
or blown=-out bulkhzads. Fire alarm cables in both forward and after
holds were ruptured.

2. A few lamps were broken.

3. Two 24" searchlights and one 12’’ searchlight were
demolished,

4, Two gyro compass repeaters were missing and one re-
peater was knocked from its stand,

5. A few sound powered telephones were inoperative,

6. The port 6 MC bull horn was missing,

7. Anemometer cups were blown off.

8. One boat davit controller was knocked off the bulkhead,

9. Special Bureau of Ships, (Code 660), test material in
the forward hold was damaged by falling hatch covers.

() Areas of major damage.

The areas of major damage were exposed locations
topside and in and around the #1 and #2 cargo holds,
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(c) Primary causes of damage in each area of major dimage.

The primary cause of damage to this vessel was air
blast. The secondary cause was missles (such is the searchlights and
hatch covers). There was also slight damage due to radiant heat and due
to shock,

(d) Effect of target test on overall operation of electric plant.

1. The exciter for the #1 AC ship’s service generator los! its
residual magnetism and had to be flashed with a 24 volt battery before it
would build up again, All other ship’s service equipment was undemaged
and operable so there was very little effect on the overall operation of
the electric plant. The ship’s force was able to readily repair the damage.

2. All electrical engine and boiler auxilaries were operable
after the test,

3. All electrical propulsion equipment was operable after
the {=2st,

4, All communications equipment was operable except for
the port bull horn, one 12’ signal searchlight, both 24’’ searchlights,
and a few sound powered telephones.

0. Only damage to fire control equipment was to that
equipment secured to the masts. This damage was to radar equipment
which is covered by the Section IV - Electronics of this report.

8. There was no electrical damage which rendered
ventilation equipment inoperative, One ventilaticn set was rendered
inoperative due to mechanical damage to the motor mounting support
base.

7. The 24’’ searchlights were damaged beyond repair.
All cargo flood lights were demolished. One 12 signal searchlight was
blown over the side. Another had its bulb broken but was operable
when the bulb was replaced. Some lighting circuits were damaged but
it is considered that the ship’s force could have jury rigged sufficient
lights for temporary service without serious difficulty.
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(@) Types of equipment most affected.

Searchlights and cable were the types of equipment
most affected.

B. Electric Propulsion Rotating Equipment.

There was no damage to electric propulsion rotating
equipment reported. All equipment operated satisfactorily after the
test.

C. Electric Propﬁlsion Control Equipment,

There was no damage reported to electric propulsion
control equipment, All equipment operated satisfactorily after the test,

D. Generators - Ships Service.

(a) The 5.5 KW, 120 V. DC, Westinghouse Electric Corporation
exciter for the ship’s service turbo-generator set located in the #1
engine room lost its residual magnetism so that voltage would not build
up when the set was started up after the test. It was necessary to flash
the generator field with a 24 volt battery before the exciter would build
up voltage, After the field was flashed, the set operated satisfactorily.

Comments.

The reason for this cast alty is not known, it being the
only casualty of this type reported on all the vessels in the test. The
other two identical sets on this vessel were unaffected. There is the
possibility that this casualty was a result of shock. It is considered
that the casualty would not have occurred if the set had been operating
at the time of the blast,

‘ (b) The special Code 660 - 400 KW 450V AC turbo-generator
set, item 12E1, installed in the forward hold was hit by falling hatch
covers, see photograph 1801-4; pagei-Y ., These hatch covers are
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estimated to weigh approximately 2000 pounds each. They bent the
generator frame and knocked the end bell off the exciter. See photo-
graphs 1949-6 and 12; pages 190 and 181. The set did not appear

to have moved on its base and does not appear to have suffered damage
from any source other than from the falling debris.

(¢} The special code 880 - 80 KW, 450 VAC Diesel
generator set Item 12E3, installed in the forward hold was hit by falling
hatch covers. The generator frame was broken on the env‘ne end of
the set. See photograph 1901-1; page 196, showing debrir .n geaerator
and cracked frame. The generator control panel which was mounted
on the generator frame was knocked off and compietely demolished. See
photograph 1949-11; page 199, showing remains of the generator con-
trol panel. Photographs 1949-3, 4; pages 197 and 198, show the set
after the debris has been cleared away.

(d) The special Code 660 - 300 KW, 120/240 VDC, Diesel
generator Item 12E2, installed in the forward cargo hold was hit by
falling hatch covars. See photograph 1901-3; page 192. The dlesel
manifold was knocked off and the generator brush cover plate was
crushed down against the brush rigging. See photographs 1848-11,
1949-1; pages 193, and 194.

Comments And Recommendations.

The damage to the generator sets due to the falling
hatch covers cannot be considered to be representative of what happens
to generator sets during the explosion of atomic bombs since generator
sets are not normally installed in cargo holds. The sets were installed
for the purpose of determining how these sets of modern Navy design
would compare with ‘"~ 10ormal ships generator sets. The difference
in conditions cause the loose cargo hatch covers was not foreseen.
Although this test ge. 2 very little information as to how these special
sets stand up to the direct effects of the bomb blast, it emphasizes
strongly the fact that much damage may be caused to equipment by
loose gear becoming missiles. It is recommended that consideration
be given to more adequate stowage of loose gear particularily spare
parts.
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E. Generators - Emergency.

No damage was reported to the emergency generator,
This generator was running at the time of the explosion and continued
to run until the set was out of fuel.

F. Switchboards, Distribution and Transfer Panels.

No damage was reported to any switchboards or to
any distribution or transfer panels normally installed on the vessel.

The special Bureau of Ships, Code 660, CV9 class
control bench board, Item 12E5, located in the forward cargo hold
was hit by falling hatch covers. See photograph 1949-10; page 19S ,
showing dent in the panel. All of the equipment on the board appeared
to still be in good operating condition. The voltage regulator and
instrument missing in the photograph were missing before the test.

G. Wiring, Wiring Equipment and Wireways.
(a) Cable.

1. Six cables were severed when the bulkhead gave way
at frame 109 on the main deck, stbd, side., These cables supplied
lighting and {ire alarm circuits in the after cargo hold.

2. Lighting cable frame 116 on the main deck, stbd
side was severed by a missile when the hatch cover was carried away
by the blast,

3. Director shield in breaking loose at frame 25 on the
02 level stbd side cut one sound powered and one call bell cable,

4, Radiant heat burned the paint off 0% of all cables

on the foremast and mainmast., The armor and insulation on these
cables appear very slightly affected.
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(b) Wiring equipment,

1. One 10 amp S and R box located at frame 116 on the
main deck, stbd side was damaged when hit by a missile, The cover
was bent and screws sheared,

2. One deck riser in the navigation bridge was broken
by impact ‘rom the forward bulkhead which was dished in by the blast.
No damage resulted to the cable.

H. Transformers.,

There was no damage reported to transformers in-
stalled on this vessel.

1. Submarine Propeiling Batteries,
Not Applicable.

I Portable Batteries.

There was no damage reported to portable batteries
installed on this vessel,

K. Motors, Motor Génerator Sets and Motor Controllers,

(a) The motor for the propeller type fan located at frame 58,
port side, main deck was not operable since the mounting support for
the motor was so twisted that the set was out of line, There was no
apparent damage to the motor, however, there is the possibility that the
shaft or frame was sprung due to the twisted mounting.

(b) The motor for the Welin davit located on the 01 deck at frame
105 port side had the paint burned due to the radiant heat of the blast.
The motor appeared to be otherwise undamaged, however, it was not
tested since the davit was smashed, See photograph 1882-8; page .. .. ,
showing mechanical damage to davit.
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(¢) The special Code 880 - 75 KW, 460 V AC, 230 vV C
motor ~generator set, Item 12E4, located in the forward cargo hold
was hit by falling hatch covers. See photographs 1801 -2; page .20,
showing the set covered with debris., The commutator was scored
and knocked out of true. The shaft appeared to be bent. See photo-
graph 1949-17; page 20/ , showing the set after the debris had been
removed,

(d) A Westinghouse Electric Corporation Size 1, 2 speed
two winding class HI shockproof ventilation fan motor controller
located in the 03 deck passageway at frame 938 port has its enclosure
slightly bent due to the distortion of the bulkhead, The cuatroller
operated satisfactorily after the test.

(¢) The enclosure door of the anchor windlass cnntroller
was dished due to the blast, This damage was insufficient to affect
the operation of the controller.

) The General Electric Company Type Cr 5431-D31Y
Welin davit controller located on the main deck at frame 100, star-
boerd side, was knocked off the bulkhead by the blast, The iour 1/2
inch mounting bolts were broken in tension. One arc chute was
broken. This arc chute damage can probably be attributed to the
impact of the controller striking the deck. The powe ° and centrol
leads to the controller were pulled in two. The controller appeared
operable if the cables were reconnected and the arc chute replaced.

Recommendations.

The controller was mounted solidly on the bulk-
head. The bulkhead appeared to be slightly dished. It is considered
that control equipment should not be mounted solidly on the bulkhead
but should be mounted on straps or on built-up pads so that some
distortion of the bulkhead can occur without damage to the controller.
In connection with the breaking of the arc chute, this is a commercial
low shock controller. It is considered that Navy HI shockproof con-
tactors would not have been damaged by the fall.
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(8) The Cutler-Hammer, Bulletin 8968ED21, size 1, 2 speed
Two winding ventilating fan controller located in the crews quarters,
port side of the #1 cargo hold had its case distorted due to being hit
by a water curtain value reach rod, Although the case was distorted
the controller still vperated satisfactorily,

(h) The controliers for the two port Welln davits had their
enclosure doors dished inward due to the blast. The controllers appeared
operable, however, they were not tested, due to the fallure of the mecha-
nical portion of the davit,

L. Lighting Equipment,

(a) Missiles from the forward and after cargo hatch covers
in carrying away and shock being transmitted from the deck above caused
considerable damage to tie lamps, reflectors and fixtures in the compart-
ments below. Approximately seven 12 inch reflectors were broken.

(b) Approximately 50% of all running and anchor lights were
broken or carried away by the air blast.

(c) Al four of the cargo handling lights were demolished by
the air blast - two at frame 127 one port and one starboard and two at
frame 59 one port and one starboard.

(d) In addition to the above the following rcugh service lamps
were broken One in the CIC room frame 63; 03 deck - one in the
Captain’s pantry frame 82; 02 deck - one in the rivdo direction finder
room frame 80; 04 deck - others probably were broken but were re-
placed prior to this inspection,

M. Searchlights.
() The 12’ signalling searchlight located on the port signal

bridge was lifted out of its mounting socket and was missing. Sccket
appeared to be undamaged.,
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Recommendations.

It {8 recommended that these searchlights be pinned
in their sockets to prevent their becoming missiles, It was noted that
some of these 12’ searchlights had provision for being held in place,
however, the holding nut h.d teen removed and lost in all cases noted,
Since these lights are frequently moved from one location to another,

a m2athod to prevent careless loss of the holding down device should
be provided,

() The 12" signalling searchiight located aft of the aft
stack at frame 103 had the strap to which the socket was welded bert
so that the light had a list of approximately 20°. Tie incandescent
bulb was broken, The searchlight operated satisfactorily after the
bulb was replaced.

(c) The port General Electric Company 24"’ searchlight,
Navy model 83013, was carried away by the blast and landed in the
Secondary Control Station on the deck below. Ref. photograph 1804 -6
page 62 . The bolts hclding the searchlight yohe to the flange were
sheared. Ref, photograph 1876-6; page 47 , showing distortion of
the searchlight mounting platform.

(d) The starboard 24’’ searchlight, Navy Model 83018,
was smashed against the railing. See photographs, 19u4-5, 1901 -5
and 1922-5; pages 46 , 01 , and 55 . The glass was broken and
the sea.rchlight interior was gutted. The reflecter was on the deck
below approximately 50 feet forward of the searchlight and in the
direction from which the blast came, The bolts holding the flange
to the yoke were broken,

N. Degaussing Equipment.

1'he binnacle for the magnetic compass at the
secondary control station carried away due to the blast or due to
being struck by the falling searchlight. (See Item M). See photo-
graph 1904-8, page {2 . The cable to the degaussing compensating
colls and control box parted, The coils and control box appeared to
te undamaged,
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O. Gyro Compass Equipment.

{(a) Both the port and starboard pelorus on the navigation
bridge were damaged. The repeaters and gimbal rings were missing
and the binnacle stands were bent, It i{s considered that tie air blsst
dislodged the repeaters and the stands were bent when struck by the
bridge shield whicn was distorted by the air blast. Hull photograph
1903-5; page 35, shows the starboard stand and 1903-6; page 36,
shows the port stand.

() Hull photographs 1904-8, 8; pages 52 and 49, show
the second~ry control station on the 04 level and the damage to the
pelorus located there. The repeater dial window was cracked, the
repeater was free of the gimbal ring, the gimbal ring was loose from
the binnacle and the binnacle was torn from its column. There were
numerous cases on ships in this test where the repeaters and gimbal
rings were dislodged by the air blast due to temporary distortion of
the gimbal ring and loosened binnacle pins which are of the non-lock-
ing type, but this is the only case where the binnacle yoke was torn
from the column and it is believed that this is due to the fact that
only one of the six studs was in place, This tud had pulled through
the flange on the stand.

(¢) The glass was broken on the Dead Reckoning Tracer
located in the Chart house at frame 64, centerline, on the 03 level.

Recommendation.

It is believed a great deal of the darnage to the
pelorus repeaters could be eliminated by lengthening the gimbal pins
which hold the repeaier and by the use of threaded binnacle pins with
lock nuts.

P. Sound Powered Telephones.

(a) One RCA Type MI-2045-E head set was left .xposed, at

frame 25 on the 02 deck, starvoard side. It was scorched by the radian.

heat, the diaphrams were distorted by the air blast and the transmitter
mouth pilece was broken from impact with a director shield.
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(b) One RCA Type Mi-2040~A hand set located in a cabinet
without a cover at frame 25, 01 deck on the port side was 8Scorched by
the radiant heat, the transmitter and receiver diaghrams were dis-
torted and the handset bracket was bent by the-air blust, Had the cover
been on the cabinet, this damage would not have occurred.

(¢) Telephone Jack Box at frame 59, centarline, on the 04
level, had its paint badly burned by the radiant heat. Othaer jack boxes
in exposed locations were scorched to a lesser degree.

(d) One hand set cabinet RCA Type MI-2025 located at frame
128 01 deck on the port side was bent by tie air blast and the hand set
inside was rendered incperable due to distortion of the receiver diaphram,
The operability of this hand set prior to the test is not definitely known.
See Hull photograph 1906-10; page 125 .

Q. Ship’s Service Telephores.
Not Applicable,
R. Announcing Systems.

(a) The tripcd mounted reproducer for the PAB system
was damaged in falling and from being hit by a missile. One sreaker
magnet and diaphram assembiy were destroyed due to the missile,
Examination of another speaker showed the voice coil . d diaphram
undamaged aithough mounted exposed at frame 59, centerline, on the
04 level pointing directly into the blast, Minor changes in the reproducer
wiring would allow operation at redured output.

(b) The port 6 MC bull horn mounted on the pc t wing of the
signal bridge at frame 61, 04 level was blewn over the side by the blast,
examination disclosed failure of the foundation welds, The foundation
welds were also cracked on the starboard bull horn., Hill photograyhs,
1903-4 and 1959-9; pages 34 , and 135 , shows the starboard bull
hora and the method used in mounting which was also used on the port,
The starboard bull horn was tested and found operable.
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{¢) Two IMC reproducers were struck by missiles bending
their horns, one iocated at frame €4 on the starboard side of the 03
deck and one located nn the centerline frame 58, 03 Jevel, Both
reproducerc were tested and found still operable, Hull photographs,
1903-8 and 4; pages ~7 , and 54 , show the reproduce: «f frame 59
and indicate the pressure it withstcod without damage to its disphram,

(d) The intercommunication unit suspended from the overhzad
in the chart hcuse frame 64, on the 03 deck, was found hanging by one
of its four mounting brackets, The welds failed on the other three. The
unit is still opexrable.

S,  Telegraphs.

There was no damage to telegraphs reported on
this vessel.

T. Indicating Systems.
(a) The anemometer cups were carried away by the air blast.,

(b) The following ‘‘Pilot Marine Corporation Mod. SRIRAL”’
rudder angle indicators were damaged:

1. One located at ihe secondary control stetion had
its disl window and dial brcken., Its base was distorted and two of the
foundation bolts were sheared when the indicator was hit by a missile,
See photog—aphs 15 04-8, 8; pages 52 , and 19 .

2. One located on the bridge, frame 59, centerline,
on the 03 level had its dial window cracked by the air blast,

- 8. One located at the after steering station, frame 140,
centerline, 02 level, slso had its dial window cracked by the air blast.

(c) The fire alarm circuit for the after c21go hold was
rendered inoperable due to the supply cable being severed when a bulx-
head gave way at frame 109 on the starboard side of the main deck.
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The fire alarm circuit for the forward cargo hold was disabled due to
one thermostat fixture completely carrying away ieaving the cable dead
ended and due to another thermostat breaking.

U. LC. and A.C.O, Switchboards.

There was no damage reported to L.C. and A.C.O.
switchboards,

V. F.C. Switchboards.
There was nc damage reported to F.C. Switchboards.
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APPENDIX
SHIP MEASUREMENT DATA

A, General Considerations.

A deck survey method was developed to determine the twist
and longitudinal bending of each target vessel’s hull girder resulting
from an air or underwater burst of the atomic bomb, The procedure
18 as follows:

1. Select transverse sections. The maximum number of
transverse sections used on any ship was six.

2, At each transverse section, sclect stations at which
rod readings are to be taken, Center punch these stations in .he deck.
A minimum of five stations were used at each transverse section.

3. Sstablish throughout the length of the ship, by use of &
surveryor’s transit, a reference plane approximately paiallel to the
deck.

4. Take rod readings at every station or each transverse
sSection.

6. Plot rod readings relative to a straight line representing
the reference plane.

(a) Readings at each transverse sectivn are ;'otted in
order to obtaine the configuration of individual sections and also to
establish the relationship between sections,

(b) Readings at desired distances frc.n the centerline
are nlotted in order to establish sheer lines. “n most ships the actual
readings are corrected for changes in secijons re.zuluw from local
damage.

6. Repeat steps 3, 4 and § after the test using the stations
established in steps 1 and 2.
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7. Superimpose the after test plots on the before teast
plots in order to compare the conditions existing at the times of the
two surveys.

The reference planes used in the before test and after test
surveys are not necessar!'y parallel. Their relationship can not be
accurately determined because bench marks established before the
test may be affected by local damage or by changes in hull alignment,
Therefore it is possible only to determine relative movement of any
one section. The reference planes are disregarded after completion
of the initial plots,

Twist of the hull girder is determined by superimposing
one after test transverse section on the similar before test saction
and comparing and configurations of the remaining sections. Jog
and sag is determined by superimposing before and after test plots
of sheer.

The camber curves indicated in all plots are faired lines
and do not show local deformation which may exist between the five
station points,

B. Measurements,

1. The before test survey of the upper deck of the
USS CRITTENDEN was conducted at Pearl Harbor Navy Yard on
March 16, 1948, and the after test survey was conducted at Bikini
Atoll on July 11, 1846. Both surveys were conducted as outlined
in paragraph ‘‘A’’. Superimposing the plots of the two surveys
indicated no change in the ships girder.

2. Local deformation of the upper deck and main decks
occurred in way of the forward cargo hatch and in way of the after
hatch at the main deck level. These deformations were recorded
and shown on pages 87 through 90 . Although the coaming around
the forward cargo hatch moved downward a maximum of 6-inches it
remained a boundary for the dishing of the deck plating betwecn the
coaming and the port and starboard deck edges, see page 58 .

The port and starboard deck edges remained unchanged. As shown
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on pages 3 , and M , the upper deck also dished, a maximum of
10-inches, between frames 30 and 40. It 18 evident that the dishing of
the upper deck would have been continuous had not the ridgity of trans-
verse bulkhead 40 below divided this area. The superstructure bu«-
hauod at frame 58 formed the aft boundary for the upper deck dishing
around the forward cargo hatch.

2. The main deck between frames 40 and 68, compartment
A-~10:\-L, was dished a maximum of 28-inches. This is a greater de-
flection than recorded on the upper deck, maximum of 22-inches. As
shown on page ' , the starboard side of the main deck wau dished
considarably more mu.n the port side. This difference is accounted
for by the two longitudinal bulkheads, forming the passage A~104-LT,
retardirg the blast, the starboard side was open to the blast.

3. Dishing of the main deck aft between frames 108 and
124, compartment B-102~L was not as serious as that recorded and
way of the forwerd cargo hatch. A maximum of 8-3/8" deflection
was recorded at the starboard side coaming of the cargo hatch near
frame 116, page C7 . The position of the main dish:ng is located
similar to the cishing recorded in the forward compartment to
starboard.

C. Deck Deflection Scratch Gages.,

Six gages were installed to record movement of the upper
deck. Locations and readings of these gages &re t=bulate on page 91 .
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REPCRT # 11
COMMANDING OFFICERS REPORT
PART A - GENERAL SUMMARY

I. Tearget Condition After Test.

(a) Draift forward 9 - 8 Draft aft 17- 6 List: None
General areas flooding - none.

() Structursl damaze,

Superstructure: Both topmasts bent backward and
slightly to starboard, at point just below crow’s nest. The forwand
topmast is bent 80 degrees, the after topmast 110 degrees. The for-
ward side of the mast is broken at each bend. All radar gear,
navigational lights, electrical circuits, radio antennas, and phone
circuits on both masts broken, carried away, or damaged beyocnd
repair., Forward siay has broken and carried away from foremast,
leaving only tvo stays on each side of mast.

Booms secured to the masts are bent and distorted
beyond repair or safe use. All rigging and ground tackle strained,
broken, distortied, or otherwise damaged beyond repair. Replace-
ment would be necessary if the ship were to operate.

Davits are bent or distorted beyond safe use except
the forward startoard davit is now in operation. Wire on this davit
requires renewal.

Smokestacks are badly dished in and distorted in
various sections; guys and stays carried away. #2 stack is in worse
candition with part of inside stack severed and closed off by the out-
side shell plating. On the forward (#1) stack the signal mast with
antennas, siren diaphragm, and 24" searchlights have been demolish-
ed. Whistle has been repaired and is operable.

Liferafts carried away overboard or flung about upper
deck of ship. Less than half the original 46 rafts remain in useful
condition; remainder lost overboard.
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Cargo hatches are rlstorted at coamings, which are
bent outboard. This permitted all hatch covers and pontoons to fall
down oa gear below, seriously damaging one plane in after hold and
electrical test equipment in forward hold. Only one hinged pontoon
and I beam remained at ¥2 hatch, in position.

Watertight doors, ports, and hatches about the ship
are generally distorted, except the battle ports. Doors and hatches
topside are dished in, dogs bent, or frames distorted. Crowbars was
necessary to open many outside doors. Airplane on starboard side
#2 was damaged beyond repair. Both planes jetisoned.

Bulkheads topside are all dished in at varying degrees
Principally around doors, and on forcs’le. r'orward topside structures
suffered most damage particularly at frame 58. This latter bulkhead
was dished in toward aft to about 18’’. The bulkhead was broken in
several locations, notably in the pilot house where a welded seam was
split npen vertically for about six feet with about three inches split.
Bulkheads below decks and inside the upper superstructure were only
slightly damaged. The most serious damage being around number one
sud two cargo hatches where sheathing, furniture, bunks, and lockers
were throwrn around and in many cases blocking the passageways.

Decking topside was pushed downward by the pressure,
buckling suppcrting I beams, and distorting piping. Here again most
the damage was suffered around number one hatch with a slight amount
aft around #2. N9 breaks were observed in the decks although several
placeslseemed to have experienced considerable movement up and
down.

Hull atove the water line appears to be in good con-
dition. Inside inspection has todate revealed no damage to the interior
of the hull, The results of the pressure can be observed on the out-
side hull at frames 10 - 20 portside between the upper and main decks.
There are dents in the starboard bow at frames 40 - 45 but a close
examination indicates that these must have been caused by tugs of the
boarding parties. The inside plating and frames are alsc distorted by
these outside dents. No leaks in the hull can be found as a result of
the test,
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Ventilators as a whole received little damage. The
ventilation system in #1 and #2 holds received the ost damage and is
out of operation., The ventilation system throughout the rest of the
ship is operable,

(c) Operability.

In general all machinery on the ship is operable
except deck winch #6 which has bent shaft, and davit winches #2,
. 3, and 4. Gasoline hoist in number 2 hold is vut of order.

Electrical equipment is operating and satisfactory
except the davits and winches noted above, and the circuits to the
hoth masts.

Ship control equipsment is satisfactory except as not-
ed under Navigation.

Fire conti'ol equipment is satisfuctory except those
few items listed in the detali part of the report.

Gunnery equipment is operating satisfactorily except
the alignment of the guns and minor detailed deflections listed in the
more specific damage section of this report.

Electronics equipment is operating satisfactorily
except for the fathometer, and the radar. Radar on both mast and
and connections thereto were demolished. CIC equipment is being
tested and so far appears operable provided it had the complete
equipment to fill out the set.

Navigation equipment for conning the ship was little
damaged. The fcllowing gear remains: One standard comnass, cne
steering repeater in pilot house, one on bridge, and one topside on
signal bridge. The stand on the outside of the bridge is so bent that
the accuracy of the bearings might be questioned, but rough checks
indicate it is not out more than a degree. Gyro error obtained and
checks,
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(d) Eecat,

N¢ excessive heat was recorded. Traces of excess
heat (which was apparently very short duration) was noted on the side
o! the ship towirds the blast, the masts, and certain forward parts of
the superstructure thai were exposed direct-to the rays. This is
covered more in J~tall under Part II. The maximum and minimum
thornometers outside the magazines showed no change in their normal
readirgs, except ihe after magazines which, due to no ventilation slightly
exceeded thel> normal readings. This was the result of the sun heat.

Fires; no trace of any fire could be observed.
Personnel casualties - none,
II. Forces Evidenced and Effects Noted.
(a) Heat.

Effects of heat were noticed, starting at the waterline
to the top of both masts. The effects became progressively worse as their
altitude increased. At the ships bow very little heat effect was observed .
below the hawsepipes. Commencing with the upper deck, paint was
blistered and removed in spots. This rang=d from a very slight area on
the starboard bow to an increasing area around to port. The entire port
slde showed signs of a change in color of the paint. The numerals (white)
on the bow were obliterated by burned paint and soot, and the frams num-
bers (yellow) were similarly eliminated. The heat blast appeared to have
struck the ship at the water line from an angle of about 20 degrees on
the port bow, and expanded rapidly as it rose to the upper decks. The
starboard side of the ship was clear of heat evidence except for the un-
shielded small amount on the bow, and a part of the forward bridge
structure at bulkhead 69. There was no evidence of heat inside the ship.

Significant behavior of equipment; no maniia lines,
cables, wires, canvas or other equipment appeared to have burned,

A small amcunt of manila left exposed on the forecastle seemed to have
changed color a little but no trace of burning cculd be found; merely
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a darker color. Fire hoses were also darkened. Some fire hoses
(exposed) were badly frayed as if they had whipped up and down in
their brackets. Also some were blown off at their connection to the
fire plug., The metal connection remained but the hose was gone, as
if torn lose. The most appreciable results of any heat were observed
on the forward side cf the foremast and the bridge superstructure
forward. Equipment on those locations showed the same amount of
heat effect.

(h) Fires and explosions.
None,
(c & d) Shock and pressure.

It is difficult to determine whether most of the dam-
age received was actually ttie result of shock or pressure. My own
opinion is that pressure was the predominant cause, and any results
of si.ock night have been due to fracture or sudden distortion to other
structure. Exposed instruments such as those on the forward bulk-
head of the pllot house, ware not seriously damaged. The glass on
ong instrument was broken due to distortion of its face, but all
instruments are operating. The heavy glass ports were fractured
and held in place by their battie ports, but even the light ¢l .beg ia
the forward purt of the ship were undamaged except by structural
causes when something hit them, flying debris, etc. Tle 24’’ search-
light that was blown off the forwurd stack was a result of blast effect.,
Both searchlights on #1 stack were demolished. The general direc-
tion of the blast or pressure appeared to be from the port bow, There
seemed to be, however, a distinct difference between what appeared
to be instantaneous blast or pressure, aud a more steady pressure
that was exerted on the outside structurs. As an example, the port
searchlight was blown 50 feet through the air, but a chair in the Cap-
tains cabin which is many times .ighter than the searchlight, but
protected from the blast, was squeezed so qQuickly oy the closing of
the corner of the bulkhead that the chair was not moved more than an
inch. The original estimate that the blast and heat must have been
about 45 degrees on the port bow has been revised. [t is believed
that it must have been about 25 degrees on the port bow and that the
ship swung around by the blast, presented more of its port side to
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the remainder of the explosion. It appears quite significant that the
superstructure of the ship was fractured in several places, mostiy at
frame 69, in the bridge structure. Maximum damage occurred between
frame 35 to 59, Very few fractures were observed elsewhere., This
same section of the bridge, bulkhead 59, experienced irregular tearing
of the forward metal shield on both wings of the bridge. The metal was
ripped down its vertical depth to the deck and the shield itself almost
flattened out to the deck, almost horizontally. At this location the

tact and seam welding (apparently machine work) held better than the
metal itself. At a few places electric fans and similar objects fell off
the bulkheads. Lockers and bunks were knocked loose, magazine
sprinkler control boxes damaged, and some medical first aid lockers
damaged. This might have been due to either blast or shock but the
shock results were far in the minority.

(e) Effects apparently peculiar to the Atom Bomb.

The mest noteworthy ohservation to make was the
seeming lack of concussion etfect, No electric light globes could be
found inopersative except those damaged as described above., Light
bulbs two feet from bulkhead 59 were undamaged. Two raw eggs on
the wardroom pantry shelf were undamaged, but the electric fan right
above them weas knocked off the bulkhead. Whereever the ship was
well closed up, the effect of the bombh was minimized. Glass ware
was undamaged except where i received the full force of the blast
such as the glass ports in the pilot house.

The boilers and engines are undamaged. The bricks
in the incinerator were knocked loose and the incinerator is out of
order. Pressure generated by the explosion appeared to exert a down-
ward and sidewise force simultaneously, which increased in intensity
as it rose but decreased in intensity as it expanded towards the stern
of the ship. When shielded by another piece of structure, the result
of the explosion was greatly lessened. As an example; the forward
part of number 1 stack was moderately damaged, being protected by
the 03 structure, but #2 stack was severely damagedits entire height,
where it had no protection from the blast. Low heavy objects (like
deck winches) did not seem to suffer. A cargo net hanging over the
port side was demolished whereas the same type and in tt same
place on the starboard side was undamaged and is still in use,
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All topside watertight doors show about the same pressure effects
on the same levels. Although the starboard side was the protected
side, the doors on that side were damaged as much, if not more than
those on the port side. The two heavy doors to the starboard side
of tne wardroom were blown off their hinges. Similarly two WT
doors on ti' main deck aft, starboard side, were blown off their
hinges also. The two heavy doors to the carpenter shop, port side
aft, received the same damage. It was quite evident that whereever
structural strength was lacking (such as around doors and hatches)
the materiai suffered severe damage. Boat gripes (wire wrapped
with canvas) were the'~selves wrapped around their davit strongbacks
several times. Ladder:s were twisted once or even twice, around
themselves; that is, the lighter ladders like the one oca #2 stack, etc,
Canvas cover:, and tarpaulins were ripped and torn beyond repair,
This gave the effect of camage received from a typhoon. A hollow
piece of pipe about 3’’ in diameter, was observed to be bent 180
degrees by the blast and then ancther turn of about 160 degrees al-
most back on itself. Taere was no other object near it that could
have caused the same degree of distortion. The force of the blast
was sudden and swift; the pressure almost equally so.

ilI. Results of the Test on the Target.
(a) Effect on propulsion and ship control.

Effect on propulsion and ship control was negligille,
The ship got underway twice after the explosion, to shift berths and
was able to use own engines without difficulty. Necessary navigationa:
aids were the only equipment missing. Secondary control station
midships has a few instruments damaged, such as the compass, re-
peatzr, and telegraph tc pilot house, which was caused by the falling
searchlight from #1 stack. The amount of boiler power inight be
reduced by part of the uptake in #2 stack being closed off, but that
could be easily corrected. At present, with minor structural repairs,
the ship would experience no difficulty in steaming both of its engine
rooms and equipment.

(b) Effect on gunnery and fire contr cl.

Guns are operative except for minor damage caused
locally, as listed in the detailed damage report. Except for misalign-
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ment they coula be operatea with l1ttle CGLILICWLY. MudgaslleS alu
ammunition are undamaged except for the bulkheads and dcors o3

the clipping rooms which are dished in like all other topside doors
and bulkheads. Test bombs were knocked out of their location on

the focsle, but were undamaged. Test ammunition, including rockets,
were undamaged. Fire control equipment is all operative except as
noted above, plus certain phones and connections hlown overboard or
otherwise damaged beyond use by debris or structural effect, Three
of the four legs supporting the after director tower were pulled

loose from the deck. Circuits to the fore and maintops were demolish-
ed. Smdke generators on the after deck house were daniazed beyond
repair,

(c) Effect on watertight intagrity and stability.

Watertight integrity of the hull has not been eifected.
On and above the main deck, how~»ver, the watertight integrity has
been seriously affected. All doors, hatches, and openings topside
require repairs to make them watertight; particularly Nos, 1 and 2
holds. For test B as many as possible of these places will be shered
up to prevent a large accurnulation of water from breaking througi.
Most of the battle ports appear to be satisfactory and can close
sufficiently tight to prevent flooding. Some ports on the main deck,
inboard were blown out, but the overhang of the ship should assist
these somewhat. Holes in bulkhead 59 will have to be welded closed.
In rough weather the ship would not be safe for operation in its pre-
sent condition, as it would be subject to progressive flooding., Once
flooded its stability would be affected. With no boats on board the
stability would be improved, but the masts and stacks must be re-
guyed, and sections cut off, to prevent their falling over and affect-
ing the stability. Loose and damaged davits on the port side should
be removed as a serious of rolls would break them loose with dis-
astrous effects. Considerable weight was removed from #1 and 2
hatches when it was necessary to jetison the damaged pontoons ana
hatch covers. The test electrical equipment in number 1 hold still
furnishes a little ballast. The ship at present has 100% ammunition
and fvel. As the fuel is used up the stability will naturally be more
sensitive at sea. The cargo booms will require more secure fasten-
ings because the old trackets supporting them have been broken and
all running gear is inoperative. With their present damage it would
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be better to jetison the booms if 1t were not desired to take any
chances with their carrying away and sffecting the stability. Sep-
arate recommendations are keing submitted, if it is desired to sail
the ship back to a shipyard, in order to make 1t seaworthy with a
miniraum amount of work.

(d) Effect on personnel and habitab:lity.

With the present low personnel allowance, and the
excess troop passenger spaces available, the destruction of lockers
and bunks has not ser:ously affected the habitability, although it
has inconvenienced the perscnnel. All living spaces (except one
compartment outboard of #2 hcld) had to be abandoned around #1 and
2 holds. For normal peace time allowance of personnel, and as a
passenger carrier, the habitability of the ship would not be satis-
factory without replacement of lockers and bunks, and structural re-
pairs. The use of ccts is pessible 1n emergency but they are not a
satisfactory substitute far hunks on this type of ship due to its roll
and pitch. The sanitary system 13 now working but for two days
after return to the sh:p trouble was experienced with the flushing
system due to separation of pipes at the flanges, etc. The same thing
occurred to the fire main. After cutting cut certain sections and
blanking off the flanges, habitability was eventually established two
days after reboardii.g. Ar additional feature that had to be consider-
ed in this climate was the icebox situation. Considerable trouble
had been experienced with the ice boxes since departure from Pearl,
Whether any damage to them resuited from the A test is questionable,
but the situation was worse on the return to the ship because the
whole plant had not been operated for four days. The tender is now
attempting to rectify the trouble, Pending work completion on the
ice box, supplies were obtained in small quantities from the evacu-
ation ship BEXAR.

Tha effect the bomb would have on personnel is purely
conjecture. Based on an observation as to what it did to equipment,
etc., it is safe to guess that perscnnel casualties would have been
heavy, especially those topside or exposed. Persons inside the ship
would possibly escape danger, except from flying detris. Those
exposed would experience several types of damage.: blown overboard,
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burned, or struck by debris, etc., for it would seem that when life
rafts can be knocked around the topsides and blown cverbcard, humran

being would experience similar fate unless prciocted by superstructure.

Personrel on the fantail might survive without damage, even though
the flagstaff was bent downwards about 30 degrees. Food and weier
were found not 1o be contaminated.

(e) Effect on fighting efficiency.

It is estimated that the fighting efficiency cf the ship
would have been reduced as follows; (note that this does not include
radiological effects. These would add to the loss.).

50% of the armament would require immediate r=pairs.
although minor repairs, they would require man power.

50% of the personnel topside would be serious casualti-
es. 20% more would sufier casualties around the interior of
the ship and in exposed places shielded from the bomb blast.

25% maneuverability of the ship would be lost, Maximum
speed would be limited to ten knots instead of sixteen. It is believed
further that if boats had been carried on board all of them would have
been damaged beyond ready availabiiity. Possibly one or two might
have survived serious damage. This opinion is based on what happen-
ed to the davits. As far as fullfilling its :nission as an Attack Trans-
port, it is considered that the ship would be useless except as a hotel
until its rigging, booms, hatches, and davits were cleared of debris
and rigged ready for safe operation. This would also require satis-
factory jury rigged antennas, halyards, rigging, etc. With a war-
time allowance repairs might be satisfactorily accomplished within
three days; one day being required to clear the ship of debris in orcer
to get through passageways, etc. Another day to restore living con-
ditions such as plumbing, fresh water, fire main, etc., and a third
- day to clean up. From the radiological viewpoint adcitiona! days
might be required. This is a most important feature when it {s realiz-
ed that this ship remained hot for four days befor: it ¢ :uld be boarded.
Rain washed down the decks and the radiclogical material collected
in practically every wrinkle in the decks. This required washing down
frequently to clear the decks.

SECRET US3 CRITTENDEN (APATT)

Page 102 of 147 Payes

“»



IV. General Summary of Observers Impressions and Conclusions,

The CRITTENDEN at the time of the test, was anchored in
berth 159 BIKINI with 105 fathoms of chain to the port anchor and
4b fathoms of chain to the starboard anchor with a tight moor. The
GILLIAM was 400 yards on the starboard or port bow (depending on
on the wind) and the CARLISLE was on the starboard beam when the
wind was from 085 true. Distance to the CARLISLE was also about
400 yards. Frorm comparisi.of damage to nearby ships it must “e
assumed that the bomb hit within 700 yards of the ship in the direc-
tior: of the GILLIAM. If the ship was headed about 110, which seem-
ed to be true wind that date, then the bomb dropped about 30 degrees
on the port bow. The mission of the ship as result of the A test has
been ) 1lified as an attack transport until repairs can be effected,
especially to booms, davits, and hatches, including the winches
operating with same.

V7. Preliminary General or Specific Recommendations.
This part can be briefly divided into personnel and material.

(a) Personnel.
'

Those topside that are required for ship ccntrol,
gunnery and deck operations must be reduced to a minimurn number,
All exposed personnel must try to keep themeselves shielded by bulk-
heads or heavy machinery when warned cf an attack. If debris can
be avoided a position prone on the deck should be the best defense
against being swept off one’s feet. Protective clothing should be
worn to avoid receiving the radiological dust that appears *n settle
over the shnip. Ports and all air openings practicable should be
closed, similar to ¢ gas attack. The safety precautions laid down
for tests A and B appear to be a good guide for perscnnel expecting
atcmic bomb attack.

(b} Material.
It is recommended that the topmasts (foremast and

mainmast) ba designed with reduced heights for ihis tvre of ship., If
the radar equipment were to be placed where the l;ooms end when
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secured in an upright position, it is belleved that sufficleat results
will be obtalned by the radar,

Stays and Guys held up well except for one or two.
Those?' thet did carry away did so at the turnbuckle threaded bolts,
This Iudicates that stronger bolts would have held., No fracture
of wires or cables was observed.

Life Rafts broke loose from their holding down clamps
or bridles and ended up all over the ship or overboard. A wider(and metal)
band or strap would have held up much better and would not have
cut into the life rafts themselves,

Topside parts, especlally the superstructure of the ship
must be streamlined. Eliminate square corners where possible. It is
particularly noticeable that no gun tubs received damage except one.
Eliminate breaks in the superstructure of the ship. Join up sections
where possible. As an example, the forward deck structure on the
focsle of this ship had all four bulkheads pressed in (Spud locker).,

The next deck structure aft also had all bulkheads pushed inward, It was
difficult to force open the door to the clipping room. If these two
structures had been joined there would have been two less bulkheads
damaged, besides according a stronger structure,

Deck and bulkhead plating should be thicker. Where
8/1¢ is used it should be increased to 1/4’’ and where 1/4’! is used it
should be Increased to 5/16°’. These ships are extremely light anyway, -
too much so for their mission; a few extra pounds of heavier sheet
plating would improve thelr condition all around.

Piping: Use less rigid connections at the flanges; particularly
for flushing water and the fire main, If necessary use the same system
for suspension of piping as is used for the stearm line in the engine rooms.

Davits are weak and easlily distorted. Any single one or
combination of the following suggestions could be used: Use of hinges to
lower the davits down flat in order that they will not be subjected to the
blast, Build cCavits into the streamlining of the ship. Use hydraulic sys-

tem for ruising and lowering davits out of the skin of the ship.
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Do away with davits 2nd substitute cranes two aft and two forward,
sothey can plomb the two cargo hatches and at the same time handle
the boats. This would do away with the present boat booms and davits
which now require considerable rigging and work and which were
damaged badly during the attack.

Door frames; were exceptionally weak for the attack,
and should be strengthened.

Canvas covers; remove all covers before an attack as
they become very radio active, Use metal coverings over canvas
hoses, Use stronger metal boxes over magazine sprinkling system.
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- - SECTION III
PART C - INSPECTION RE PORT
SECTION A - HULL

A. General Description of Hull Damage.
(a) Overall condition of vessel,
Falr; the hull appears to be seaworthy, the super-
structure, masts and stacks are not seaworthy. The tops of the cargo

holds are not seaworthy for rough weather. The engineering plant
is satisfactory. The ship can operate in normal weather conditions.

(b) General areas of hull damage. '
None except a few dents on starboard side between

irames 20 and 45, just below the upper deck beading. Other damage to
the hull 15 not noticeable,

(c) Apparent causes of hull damage.
A very slight showing of the frame work on the port
side forward might indicate a small pressure effect from the blast. The
indentations on the starboard side between frames 20 and 45 might have

been caused by the boarding party tugs, or by the pressure exerted on the
port bow by the blast. There are indications that it might be due to both.

(@) Principal areas of flooding.
None. |

(e) Residual strength, etc.

No apparent change. It will be difficult to determine
this until the ship encounters rough weather.
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B. Superstructure (exclusive of gun mounts).
(a) Description of damage (giving important dimensions).

1. Bridge area: entire forward bulkhead (frame 59)
pushed aft, except at deck, about 18*‘ beginning at the 02 deck for a dis-
tance of 2° at the 02 deck. The worse section is the forward part of the
pilot house; here the plating at the welded seam just to the right of the
ship‘s centerline is ruptured vertically for a distance &f 6° and about
3‘‘ wide. Both wings of the bridge structure on the 02 and 03 decks have
their forward plates ripped vertically downward to the deck and are
forced aft and horizontal to the deck. Gyro repeater stands on both
wings of the navigating bridge were badly distorted and off their center-
line. The repeaters themselves were blown overboard. The sounding
machine on the wing of the 02 deck was knocked down and demolished
(portside of ship). Cargo lights located on the forward part of bulk-
head 59 were demolished, All except one glass port in the pilot house
were demolished or damaged beyond repair. All instruments on the
_ inside of the pilot house and on the forward bulkhead were, however,
andamaged and the clock was still running on arrival of the first
boarding team ABLE. The fathometer was out of order. There was no
way to determine if the remote PPl scope was operativei due to dam-
aged masts, The fathometer was later repaired by ship's force so it
could be used in an emergency. Electric lights on the overhead were
undamaged. Also on the wings of the bridge superstructure the stan-
chions supporting the 20mm guns on the 03 deck, and the stanchions
supporting the 02 deck were severed. Temporary makeshift stanchions
have been installed as an emergency measure to prevent the wings of
the 03 deck fr om dropping. All doors and bulkheads around the
bridge superstructure have been dished in or distorted depending
upon the amount they were exposed to the blast. Both doors to the
pilot house cannot be closed without forcing shut, The lower port
ladder aft of the bridge structure is undamaged. The ladder from
the 01 to the 02 deck was blown down. The ladder fr om the 02 to
the 03 deck was loosened. Temporary emergency cabin (construct-
ed out of sheet metal) blown overboard (portside). Port forward
corner of Captain‘s cabin cn 01 deck broken and fractured; exposed
to outside of weather conditions. Captain‘s pantry badly damaged as
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well as equipment therein, Forward pa:t of Division Commander‘s
cabin also damaged, but not as much as other side. Bulkhead 59 on 03
deck pushed in and back-yards. Splinter shield in front of Fire Con-
trol station is fractured at centerline. Both signal flag bags demolished
and blown overboard. CiC room undamaged. Chart house undamaged,
Radio room suffered only one antenna switch casualty. Switch was
knocked off overhead.

2. Amidship Deckhouse and Stacks: No severe damage was suffered
by the amidship section of the superstructure, except the usual dishing
in of the doors and bulkheads. This also applies to the Radio direction
finder shack., Overhead of the midship section above compartment
B-0309M is badly distorted by the downward pressure. Frame 388 bulk-
head is particularly pushed in, leaving door badly jammed to clipping
room. The port after lookout tub forward side has been pushed in. Rails
(hand) around 03 deck are badly bent. The following special damage to
the midship control station was noted: Compass binnacle dismouuted by
blast and fall ing searchlight (from #2 stack). Rudder steering indicator
damaged beyond repair. Course steering indicator satisfactory. Engine
order telegraph seems satisfactory. Gyro repeater stand and repeater
damaged and may be repaired if required.

Stacks: Both badly damaged; #2 stack is the worse damaged. #1 smcke-
stack forward part is pushed in about 1¢ for about a height of 10 vertical
feet at about 4° above deck, the metal in forward part of stack is fractured
for about 8°‘, Port side of stack under searchlight platform is pushed in-
ward about 1°. Searchlight (port) is blown off platform and demolished
light landed about 50° farther aft at midship control station. After part of
stack (streamlined part), is squeezed together until two lower blower vents
are almost together. Starboard searchlight is still on its platform, but de-
molished; its reflector landed on forecastle. Signal mast and yardarms
bent backward 90 degrees and resting on top of stack. Damaged beyond re-
pair. Halyards and radio antennae demolished. #1 stack still has two guys
supporting it, but stack would fall if ship rolled. inside of stack not badly
damaged. Whistle still operates but siren diaphram broken. Forward
stack casing opened at welded seams just above bailer in #1 Engine Room.
Ship‘s force rewelded on reboarding ship in order tnat bailer could be
steamed. Top of smoke=-
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stack not damaged, #2 smokestack, forward part, is pushed bz 'k in
and aft about 5’, and fractured across the bottom of stack. Vari.us
fractures also occurred in the welded seams joining stack and deck
03, superstructure. Entire stack leans aft and to starboard, being
held hp at present by two guys. After section (streamlined part)

nf stack is squeezed together similar to #1 stack. Stack badly dis-
torted in all sections. Inside part of stack is exposed to weather,
with part of outside shell severing the inside uptake. Galley uptake
(charley noble) severed at 33 deck and exhausts, with main uptake,
into incinerator room, Incinerator bricks broken and incinaraicre
out of order. Ladder on port side of #2 stack twisted arownd itself
once and bent beyond repair. If subjected to the rolling of the ship,
#2 stack would carry away. It is believed that boller power of #2
roiler might be affected unless stack obstruction is removed. At
presoent boiler can be used for auxiliary purposes.

3. After deck house: Forward bulkhead is pushed
in about 1’ and badly fraciured and distorted, particularly at for-
ward port corner. 40mm gun directer tub tower port side, is
severed from three of its forward supporting iegs, and pushed over
and aft about 30 degre=s. Decking on after deckhouse is bent and
dented in a few places, from the blast but nothing of particular note,
Ready boxes, spare 40inm gun barrel boxes, and other light sheet
metal objects are all dented inward from pressure. Screen speed
light shield knocked off light but light itself undamaged. Smoke
generators damaged beyond use, unless rebuilt. All radio antennas
and insulators broken. Radio 3 however, is undamaged. All con-
nections with mainmast are dowr. Large doors to carpenter shop
(ports*de) in after deckhouse, are blown off. Other doors and bulk-
heads affected similar to rest of ship but on a diminished scale,
Empty oil drums in stowage are all caved in.

() Causes of Damag= in each area: These can be sub-
divided into the following important headings.

1. Blast: instantaneous damage such as caused holes
> be torn in the sheathings, bulkheads, etc., to rip canvas, and blow
a searchlight fifty feet from its nosition. This effect was very notic-
able on exposed objects without adequate protection around them.
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2. Pressure; a rapid sidewise and downwara icr~e
exerted on the ship topzide, and increasing in its effect with altitude,
Subsequentiy a bending or distortion of other parts of the ship result-
ed from the transmissicn of the pressure through intermediary
points, such as piping, bulkheads, beams, etc.

3. Debris; flying objects which struck other objects
and parts of the ship causing damage to those parts, or to the flying
objects themselves.

4, Heat, effects were very light and not generally
noticeable except on the forward part of the masts’ and sides of the
ship, as well as part of the superstructure, where it blistered paint,
left shaddows, or otherwise left its mark. Some of the plastic name
plates over doors were melted where exposed to the direct rays of
heat; others were undamaged.

5. Radioactivity; Geiger counter showed that the
worse effects were on the topside of the ship where the particles
of radioactive matter settled in dips, hollows, and breakers in the
plating. The ship was considered to ‘“hot’’ to reboard for 4 days
after the test. When boarding was finally acromplished, it was
necessary to wash away all spots where the water had drained and
collected, leaving later a dried residue of radioactive matter, It
was two days before these places lost their ‘‘hot’’ characteristics;
ie: 6 July. Where holes were blown in the superstruciure, and in
#1 and 2 cargo holds, radioactive matter entered the inside of the
ship. This was a very negligible quantity, however.

(c) Evidence of fire.
None.
(d) "Estimate of relative effectiveness against heat and blast,of:

1. Various plating thicknesses: lLight sheet metal
(particularly inside sheathing) was damaged severely. Heavier metal
such as 1/4’’ plating, was damaged only by blast when the plating was
exposed to the burst or pressure. Also if the plating constituted a
flat surface it suffered more than when in a spherical or circuvlar
shape. One exception were the life line stanchions, jackstalf, flag-
staff, and signal mast which were all bent by the explosion in spite of
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the little surface they presented. The thicker the metal the better
it withstood the blast. '

2. Various shaped surfaces; Round surfaces escaped

major damage. Gun and lookout tubs were in general undamaged. Only

one lookout tube sutfered damage, the metal sides being pushed in.
This was on the 03 superstructure and near #2 stuck where the worse
effect of the blast appesared to be felt. Flat surfaces invariably suf-
fered result of both pressure and blast whether exposed or not.

3. STS compared with MS: Assuming the gun tub
splinter proof metal is specially treated steel, and that lookout tubs
are mild steel, it can be ctated that STS steel is superior to the MS
steel under atomic pressures and blasts. No damage occurred to the
various splinter shielding.

4., Aluminum materials; only two of these were
observed damaged. Thesa were the top right angle mirror holder
sections of the smoke periscopes in the engine rooms. Both fractur-
ed at the aluminum welded joints. Considering their state of pro-
tection in the spaces, it would appear that aluminum welds would not
be satisfactory as withstanding atomic blasts.

(e) Constructive criticism of superstructure design or con-
struction; including important fittings and equipment;

It was noted generally that frames around doors,
hatches, and the athwartships bulkheads, the topmasts, and the stacks
all of whicn suffered the most damages, would require reenforcing if
it is desired to withstand the effects of the blasts. Whereever a fore
and aft frame support was used the bulkhead forward of that suppurt
seemed to withstand the pressure or shock. This was especially true
at bulkhead 59 topside where the greatest pressure was exerted and
that bulkhead there were no fractures or serlous dJdistortions where
the bulkhead was strengthened by a fore and aft stiffener. Exposed
fittings were generally unsatisfactory if of weak construction. One
example was the bracket which held the wing (STS) metal shields
on the 20mm guns and used for the protection of the gunner., The
shields withstood the blast but the bracket weakened and bent, when
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pressure was exerted on the shields. This bent one shield back (which
would have killed the gunner) and *emporarily made the gun inoperative,
A considerable number ¢f brackets on bulkheads were rusted and
promptly carried away as a result of thz blast. The desire to keep down
topside weights is recognized, but the atomic bomb will mean that more
thought and care must be put into stronger and rnore durable metals,

C. Turrets, Guns, ana Directors.
(a) Protected mounts.

1. General condition, including operability; gun pro-
tection for personnel on this ship consists of splinter proof shields or
gun tubs. The 40 and 2omm guns or mounts were not damaged except
the 20:m un mentioned ak e, Wien the ship was ‘‘stripped”’ at
Terminal Island Naval Shiryard, the forward port and after starboard
40mm guns were removed. Also all 20mm guns were removed except
onz on each corner of the 03 superstructure. All these guns will
cperate if necessary, and have not been damaged sufficiently to pre-
venttheir use. The actual firing of ine guns can not be tested of
course until an opportunity is offered, but with the exception of their
alignment no difficulty is anticipated. Gun sights require checking.

2. Effectiveness of installed turrets or shields; the
splinter protecting shields or gun tubs resisted all damage except as
otherwise noted above. It is ccnsidered that the present installations
are satisfactory except for minor alterations as will be proposed
later in this report.

(b) Unprotected mounts; the 5°°/38 AA gun is the only unpro-
tected gun on the ship.

1. General conditions including operability; the §”° AA
gun was partly shielded from the blast, due to the gun’s position close
to the after deckhouse superstructure which partiy shielded it. The
gun accordingly received no damage. Canvas in the vicinity, however,
was ripped to pieces. The flagstaff aft of the gun was bent 30 degrees
lower than its previous position. To all intent and purposes and
without any opportunity to test the firing of same, it is considered
that this gun will operat satisfactorily at the present time.
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2. Effectiveness and sufficiency of crew shelters;
these are considered insufficient for the atomic bomb attack. Gun
crews particularly must have better protection from biast and radio-
logical materials, or mater. Other persons can run for shelter when
warned of an air attack which migh mean an ato....c or other type of
bombing. If the gun crews are to remain on their stations, modifi-
cation in our present protective devices is required.

(c) Rangefinders and diractors.

1. General condition and operability; as a result of
the test it is belleved that the directors are satisfactory except in align-
ment and that the rangefinders are operable. The following minor
defects exist: Mk14 mod 8 sights renuire adjusting and overhaul by
a firecontrolman. The director tuts(4dmm) for gun #44, is out of
alignment and hence so is director. The test blast knocked the tub
stands off 3 of their supports close to the deck with the result that
the tower is leaning aft from the vertical about 25 degrees. Battery
for the rangefinder was torn loose.

2. ‘Condition of instruments; same as above.

(d) Constructive criticism of design or construction of
mounts, directors, foundations, etc.

As mentioned above, their appears to be a decided
need for more protection to exposed personnel, and improved mechan-
ical devices to secure parts to mounts, etc. The side shields splin-
ter protection) on the 20mm guns should be rounded off instead of
being flatwings. The 40mm and 5’’ guns should have STS splinter
shields of spherical {(or at least some curved surface) surfaces, It
is not considered that a splinter proof tub around the 5’ gun is
practicable, nor is it necessary. A turret mount might help, but
this gun is so well protected by the after superstructure that it is
not believed advisable to add more unnecessary weight. More emphasis
must be placed on a better welding adhesion for brackets and legs sup-
porting tubs or other objects tc prevent their being severed by the
atomic blast. If a light strong splinter proof metal can be produced,
it is considered that such a metal .  plating would be highly desirable
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to install arcund the gun, either in a dome arangement, turret type,
or merely a surface so curved as to minimize the effects of the
blast. It must be remembered that with the atomic bomb the danger
from shell fire, bombs or shrapnel is far less than radiological
effects or blast of the atomic bomb.

D. Torpedo Mounts - Depth Charges Gear.
None,
E. Weather Deck.
(a) General conditions of deck - causes of damage.

‘The most severely damaged weather decking was
that forward of frame 59, particularly that section on both sides of
the focsle between frames 33 and §9. This deck has been pushed
downward atout 18’’ with the maximum dent at about frame 556. The
following damage on the focsle, although not to the decking, will il-
lustrate the force of the blast and pressure to which the decking was
subjected. Jackstaff bent aft 45 degrees, metal speciman and for=-
ward anchor light brack~*~ blown clear of ship. Lookout chair in
bow, demeclished. Forward guy to foremast (Jackstay) carried away
at bolt into turnbuckle. Paint was blasted off the blast tower, for-
ward side of foremast, and other exposed higher surfaces on the
focsle. Small 5 gallon test tin and 85 gallon test drums were col-
lapsed. Hawse pipe covers b'~wn clear of ship. Life buoy: and
rafts scattered about the focsle and over the side. Most damage
to rafis was caused by canvas straps carrying away and broken
gratings with loss of emergency gear; paddles broken, etc, Dent
in topside of anchor windlass control bos. Windlass operates,
Ladder on forward side of spud locker bent to starboard. Sound
telephone on bulkhead ripped out of box. Swab rack aft of blast
tower, split a little but usable. Life raft grating just behind swab
rack suffered worse damage with broken grating. Top of hatch to
forward fire pump room dished in. Door and gratings (metal)
blown off after side of spud locker. Metal box inside was crushed,
Locker itself has all bulkheads pushed in from pressure. The after-
section of shield around 40mm tub port side was scorched inside
the tub. Top of hatch to paint locker trunk dished in.

SECRET USS CRITTENDEN (APAT77)

Page 114 of 147 Pages




Door 01-27-1 jammed inward. Forward bulkhead to 40mm clipping
room also dished in, One foamite can on bulkhead #27 knocked off
rack and demolished. Door to A=-0102 (companionway) dished in and
name plate over door burned off. Door just forward of this was blown
off hinges. Fire hose at cut-out 1-27-2 (fire station 01-29-2) blown
off at plug. Spare piece of hose was scorched beyond safe use. Hose
holden bent. Ventilator cover 0l- 32-2 dished in. After ladder port
side forward deckhouse (from forecastle to top of house) bent aft,
Metal rack on bulkhead for helmet stowage, crushed together., After
holding down straps on both paravanes carried away, but paravarcs re-
mained bolted to deck and were undamaged. Spare 40mm gun barrel
metal boxes were bent inward on all sides. Port life line stanchions
bent aft and inboard. Two guys or stays to foremast still remained
on each side. Port boat boom broken loose from securing bracket.
Steam tight glcbe brolen but inside electric lght bulb still intact,
Starboard boom appears satisfactory except where hit by tug. Army
portable announcing equipment stowed on 03 deck, was blcivn dewn
on to the forecastle, (1 box only). #1 and #2 hatch coaming badly dis-
torted, bent outwards., Test bombs located port and starboard sides
at frames 46 and 40 respectively, were undamaged except torn loose
from securing pudeyes. Fins on bombs slight bent from rolling
arcund deck. Holding down bolts on starboard forward deck winch
sheared off at base due to depression made in deck, Both boat skids
#1 hatch damaged. Starboard one was blown out on deck. Port
ventilation frame 55 (pl-66-2) was sheared off at deck, leaving hole
into #1 hold compartment. Starboard ventilator undamaged except
where holding down bolts loosened. Troop ammunition hold hatch
rover to trunk A-406M was blown in and ended up in bottom of

trunk. Similar action had happened to all hatch covers and pontoans
to the cargo hatches, All other weather decks sustained only mincr
damage. #2 hatch and the topside superstructuse of the 08 deci: are
the main exceptions, particularly above B-0309M. The chief cause
of damage to the decks was principally the pressure, and partly as

a result of the transmission of stresses through frames, etc,

(b) Usability of decks in damaged condition.

They are usable; however, the forecastle deck and top
of B-0309 are considered to be the most hazardous for rough weather be-
cause the structures and their deforimations have not been tested subject
to normal sea conditions.
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Ayl Cendition of equipment and fittings.
1. Wocring and towing fittings; Satisfactory,

n. Boats and boat handling; unsatisfactory, Only one
dr \m {w ¢, z.able (alarboard forward davit), and its durability is
qus-duonaed until ¢ satisfactory test can be conducted. Falls will
requi~s overhawl. Two boats could be carried at this davit if to much
operaiis ix not regu. red. Owther davits and boat booms are not oper-
able. The starbosrd after davit might be made operable with minor
rerairs to electrical apparatus and safety test made on davit, The
starboard davits would require consideradble overhaul with crane
services. They are distorted and the after one has collapsed and fali-
en out of its tracks. It i3 supported by the superstructure bulkhead
at present, and blocks the passageway along the 02 deck port side.

One boat which was carried on the evacuation ship still remained operabie,
All other boats were turned into the boat pool BIKINI.

8. Airplane handling gear, e*c.; only boat booms used
on this type ship and they are not operable,

4, Barriers, arresting gear, etc.; doas not apply.
F. Exterior Hull (above water line).

(a) Condition o* exterior hull plating and causes of damage;
as described in preceding items, the hull exterior appears to be in good con-
dition. The only damage that could be ascertained was a trace of pressure
irdication on the port side where faint outlines of the ship’s frames and
straukes may be observed. This can only be cbserved under close scruiny.
Or the starboard side there are two separate indenticns, one of which ap-~
pears to have been the result of boarding tugs coming alongside, and the
other which might be from the same causes or from the result of the bow
of theship being forced to starboard. I am inclined to favor the tug causes
because there are no other indications to show that this damage is a re-
sult of the test, Both indentations are bewween frames 20 and 45, and
along the main deck strake, although the damage is vertical,

SECRET USS CRITTENDEN (APA77)

Page 118 of 147 Pages




(b) Condition of exterior hull fittings.
None observed.

(c) Detalls of any impairment or gheer strakes.
None observed.

(d) Condition of side armor belt.
Does not apply ‘o this ship.

G. Interior Compartments (above water line or armor deck).
(a) Damage to structures and causes.

The primary de.mage resulted around #1 and 2 hatches.
Other miscellaneous damage war of minor rature and is detailed as
follows in later sections of this‘report. The damage to the hatch
coamings was indirectly resp.asible for much more interior damage
than would normally have besn expected. When the downward pres-
sure was exerted on the cargo hatches, it was strong enough to
double in two of the hatch covers. These gave way and their weight,
plus the instantaneous pressure on the dacking, forced the hatch
coamings to bulge and this in turn permitted the hatch pontoons
below them, to fall to the bottom of the hatches. In number 1 hatch the
debris damaged the test electrical equipment instalied at PEARL.
number 2 hatch the airplane was demolished. The distortion of the
maln deck around these two hatches damaged considerable amount of
sheathing and miscellaneous equipment. The dropping of the hatch
and pontoon covers left the compartments adjacent to them wide open
and exposed to the blast of the bomb. Accordingly more damrge
resulted inside the ship than would have been the case if the ship
had remained closed up. The same remarks apply to the troop am-
muntion hatch just aft #1 hold.

() Damage to bulkheads (joiner) and causes.

Very few places were observed with this type of dam-
age. Most of it was distorted metal due to transmission of the stresses
through some other medium.
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(¢) Detalls of damage to access closures and fittings.

This damage has ren described in gennral through-
out this rerort, but =ertain detsils are being added. All watertight
doors expoued to the blast were pushed inward and all those on the
exposed part of 31, 02, and 33 dacks hed thelr frames so distorted
that it was impossitle to open the doors without the use of a sledge
ham=-=p, crowbar, or team. Norne cf the doors when once opened
could e closed. Two doors remeined closed. Ventilation damage
will be covered later. Escape hatches wepe siinilarly troated as
for the watertight doors.

{d) (ondition of equipment within the compartimients.

Equi, ment wvas damaged whereever it was subjected
<0 unrastricted prossures. Lightweight sheathine ~r2und #1 and 2
hatches was bent, frac.dred, separated and other wise distorted.
Likewise the lockers, bunk stanchions, magazine sprinkler boxes,
tirst ald Loxes, and furniture. Most of the damage was done by
the movement of the decks and tulkheads, the remainder by debris.
The two Jarge doors on the starboard side of the wardroo:n were
hurled into *:ie wardroom and cut off cne of the tables as well as
bang. ' up the furniture pretty generally. Even office equipment
in the damaged parts received it shar> of damage. The ship’s
offices suffered considerable damage tut not enough to prevent
their use. However, here like in other places, the damag: was
received where closures had b2en oprned by the axplesion, this
scemed to let in the blast of air that did the danaga,

(e) Evidence of fire.
None.
(f) Damage in way of piping, cables, ventilation du ‘%3, etc.
On first boarding the ship it was observed that sev-
ers! pipe connections had been broken. AS sSoon as pressure was
placed on the fire main and flushing system, a considerable amount
of water staried leaking at various connections. Flanges were
tigi.tened with a little sucress tut several large one: could not be
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repaired. In such cases the particular section was blanked off or
by-passed. Eventually the only section that was cut out was on the
starboard side of #1 hold where the fire main had been forced apart
due to distortion of the overhead. At present the system operates
satisfactorily at anchor but it is doubtful as to how much vibration
it would stand at sea.

Electric cables were in general, undamaged. Cables
running up the foremast and mainmast were the only ones damaged
severely. Others had a few loose connections as a result of equip-
ment being displaced etc. A detailed report of these will be found
under the electrical section.

Ventilation ducts as a whole acted very satisfactorily.
The ducts around #1 and 2 holds were the only pcrtion of the system
that were badly damaged. The most severely damaged part of the
system occurred on the main deck port side at frame 56 where the
entire blower trunk and vent duct was blasted wide open. On both
sides of the hatch the ducts were knocked down and no ventilation
operates nn that section of the deck. Topside on the upper deck,
the same vent trunk was struck hard enough to knock cut its bolts
tn the decking but sufficient number held to keep the trunk upright.
On the other side of the deck the trunk was blown overboard, At
present the ventilation system is adequate for present operations,
Although distorted, the system around #2 hold is operable.

(g) Estimate of reductl »: in watertight division, utility, etc,
None estimated at present.
H. Armor Decks.
Not applicable for this type‘ of ship.
I. Interior Compartments {below water line).
(a) Damage to superstructure and causes,
Not applicable to compartments below water line.
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(b) Damage to joiner bulkheads and causes,
None, |

(c) Details of damege to access closures and causes.
None,

(d) Condition of Equipment within compartments.
Satisfactory, except as noted in other subheuds.

(e) Flooding.
None.

(f) Damaée in way of piping, cables, and vent ducts.
None below water line,

() Estimate of reduction in watertight subdivision and utility
of spaces.

No change.
J. Underwater Hull,
(a) Interior inspection of underwater hull.
Results satisfactory.

(b) Effect of damage on buoyancy, operability, maneuver-
ability, etc.

None observed and none considereqd likely.
(c) Any known or suspected damage to:

1, Shafts and propellers. None.
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2. Struts. None,
3. Rudder. None.
4. External keel. None,
(d) Detulls of impairment of keel structure.
None observed.
K. Tanks.
(a) Condition of tanks in areas of damage.
None observed ar:d none belleved damaged.
(b) Contamination of tanks and liquids.
1. Extent and cause if known. None.
2. Effect on ship’s operability. None.
(c) Damage (known or suspected) to torpedo defense system,
None,
L. Fiooding.
(a) Description of major flooding areas.
None.
(b) Sources of flooding.
1, Opened boundaries. None,

2, Damage or ponrly designed system, such as access
closures or fittings, ventilation ducts, piping, wiring, etc. None,
(c) List of compartments believed to have flooded slowly so as
tg he susceptible to damage control.

None,
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M. Ventilation (exclusive of blowers).
(a) Damage to ventilation system and cau.es,

1. Ducts. It is noteworthy that no damage occurred to
ventilation ducts anywhere in the ship except near the cargo hatches .
where the system was cxposed to the blast by the opened hatches,
Even though doors to the blower rooms were dished in, and hatches
an1 doors to compartments similarly affected throughout the ship
were .lkewise under pressure, no part of the system was affected
in these sections of the ship. In the spaces around number 1 hold the
ducts that were protected with lagging suffered the least damage and
could have beer. used again had not the unlagged sections been badly
distorted or demolished by falling debris. The only ducts that were
exposed to the outside blast and damaged, were those vents on the
focsle aft frame 5% and theone on the main deck outboard and aft
of the garbage grinder compartment., The latter can be reassembled
when time permits. The vent on the port side of the focsle can be
welded when the bolts carried away, but the ducts in the compart-
ment below are demolished. The vent on the starboard side of the
focsle at frame 55 was blown overboard and left only the opening in
the deck. Its counterpart in the compartment below was also des-
troyed. Vents (particularly vertical ones) exposed topside should
be secured better at the deck.

2. Closures. the same comment as above as above
applies to the closures.

3. Effect on habitability. The ¢nly effects were
those around #1 cargo hold. In confined atmosphere, such as
rough weather in the tropics, the lack of ventilation in that area
would be noticeable. At present its effect is negliglible.

(b) Evidences that ventilation system conducted heat blast,
fire, or sinoke below decks.

None could be observed.

(c) Evidence that ventilation system aliowed progressive
flocding. None,
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(d) Constructive criticsm of design and construction of
system.

Vents and trunks exposed to the outside explosions
should be secured by better means to the hull or deck or bulkheads.
Ducts through compeartments should be lagged as well as possible,
everywhere, and not secured to too many pluces that might be sub-
ject to distortion or pressure.

N. Ship Control.
(a) Damage to ship control stations and causes.

1. Bridge area.

Although the forward bulkhead of the bridge
structure was badly damaged, it seems remarkable that the lhstruments
suffered so little. Two days after rehabllitation, all ship control
instruments were tested and the ship actually turned over its screws
with all hands stationed at thelr underwsay stations, and no difficulty
with ship control was experienced. No repairs were necessary to
accomplish this. The only ship control instruments, in the bridge
area that were damaged were the two gyro repeaters In the ends of
the bridge wings. Both stands of these instruments were knocked
off the centerline and the repeater connections a»d repeaters damaged
beyond repair. Above the bridge on the 08tdeck, the single repeater at
the fire control station »emained operative even though it was near
a bulkhead that was split by the force of the blast.

2. CIC room.

No damage was observed; radar however was
inoperative due to connections with masts being severed.

3. Gyro-Compass.
No damage; and is operative.
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4. Steering gear.

i st NN

No damage; and is operative.
5. Interjor communications. .
Satisfactory for ship control.
(b) Constructive criticism of the ship control system.
1. Layout and arrengement.

Considered satisfactory., except as in comments
below.

2. Location with respect to protection.

It will be noted that the comments above
applied to the bridge area only. .\s regards the midshin secondary
control station on top the superstructure of the 03 dedk, it is con-
sidered that this station should have more protection. This is not
recommended so much for protection of personnel as for both
personnel and equipment. It is difficult te determine what damage
resuited to this station directly from the explosion because the 24°°
searchlight landed In the middle of it. From a close analysis it “eems
that more damage was caused by the searchlight as all instruments
were demolisheu except two. It is therefore recommended that a
small weight splinter proof shield be installed around this equip-
ment so as not to block the conning view, but sufficient to protect
both personnel and equipment from direct blast and pressure effects.
The smoke stacks provide some protection except from the beam.
This control station at present is inoperative. The control station
on the after deck house is still operative as it was protected by the
smoke pot stowage and other shields around that ares, such as gun
tubs, etc. It seems unusual that the after station was not affected
when the smoke gencrators just a few feet aft were plled up in one
corner and damagec beyond use. No additional protection is con-
sidered necessary for the after station.
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O. Fire Control.

(a) Damage to fire control stations and causes.
1. Directors and elevated control stations.

The fire control station on top of the bridge
. structure was not badly damaged, and is almost 100% operative
except that there is no way at present to determine if the severance
of the connection with the fore and main tops is having any effect
on communications with the other stations. Due to all the cannection
: boxes etc., being on the forward bulkhead which was split by the
| blast, a few repairs were necessary, but nothing of a serious nature,

\ 2. Plot rooms and protected spaces.

\ Not applicable.

estimated effect on fighting efficiency of the loss of each.

s

\ (b) List of stations having insufficient protection and

| The fire control station on this ship is only slightly

| protected by bulkhead 59. If this station is eliminated there is no
other suitable station available to operate, as control personnel at this
post would suffer severe casualties unless more protection is pro-
vided from blast and radloactlvity.

(c) Constructive criticism of location and arrangement of
stations.

The location is considered to be in the best avallable spot,
particularly from the AA control viewpoint. However the present
station could be greatly improved by the addition of a parabolic or
similar type (Invertedaft) metal shield installed in sectians around
the control station and on top of the present shield so as to provide
protection to the entire human body, and still retain the clear visual
overhead and surrounding view. The curve of the additional pro-
tection could be fitted in with the streamlining recommended for
topside superstructures.
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P. Ammunition Behavior. Note: This ship carries 100%
ammunition.

(a) Ready service ammunition, location, protection, be-
havior, and heat and blast effect.

1. Main battery.
Not applicable.
2. Secondary battery, 5°°/38 AA.

No damage to ready service boxes or
ammunition. One s.p. sample broken in 5 ° powder box.

3. 40mm, 20mm, and other.

40mm (gun 41) ammunition in rack around
inside ot gun tub was shaken up a little. One cartridge knocked out
. of holding down clips on rack, and was lying flat on its side in same
rack. Canvas cover torn off. A few other cartridges knocked loose
from clips but did not change position. This gun was forward on the
starboard side and partly shielded from the blast. 40mm (gun 44)
starboard side aft; ammunition undamaged and not moved. Canvas cover
torn off tub.

20mm ammunition in ready boxes undamaged.
Canvas protective covers torn off all boxes. Boxes dished in a little
from pressure. No other callber guns are installed.
(b) Magazines, location, protection, forces involved, behavior.
1. Main battery powder and projectiles.
Not opplicable.
2. Secondary battery.

5’ AA In c-305-306M. One 5’ projectile on
deck in C-305M where it had fallen. Powder cans in C-308 were
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shaken up but had not fallen out of racks. No demage to ammunition.
3. 40mm; 20mm; others; doors of 40m~1 magazines.

A-0101M clipping room had door forced in

and jammed and thermometer broken. Ammunition not damaged or
disturbed. Likewise there was no damage in A404M, C-0104M, C-302M.
20mm magazines; both doors jammed an B-0309M clipping room.
Forward bulkhead was dished in aft thus displacing ammunition cans on
back side thereof. No damage to ammunition. Sprinkler sy:tem

1 damaged due to distortion of overhead. One 20mm magazine fallen

| to flooring of deck. No damage to C-0104M (clinping room), or
C-302M small arms ammunition stowage.

{c) List of stowages which are insufficiently protected and
efforts on ship survival of explosion of cach stowage.

None.
(d) Behavior of gasoline stowage facilities.
Satistactory.
Q. Ammunition Handling.
(a) Condition and operability of ammunition haniling devices.
\ 1. Mai- battery hoists.
| Not applicable.
2. Secondary battery holsts.
5" hoist operable and no damage.
3. Passing scuttles.

Operable in all magazines.
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4. Bomb and torpedo eleators.
Not applicabls.

(b) Evidences that any :mmunition handling devices con-
tributed to passing of heat, fire, blast or flooding water.

None.

(c) Constructive criticiam of design and emstruction of
ammunition handling devices.

None considered necessary or desirable as all such
devices work satisfactorily.

R. Strength.
(a) Permanent hog or sag.
1. Hull evidence.

None visible to the naked eye. It is poasible
that the engineers who made the original measurements muay have
found either or both after the test.

4. Superstructure expansion joints, etc.

Only one observed was the one on top of the
03 superstructure deck, amidships. This is not a true expansion
joint but llustrated the amount the deck moved fore and aft, about
six inches.

3. Local evidences of longitudinal stresses.
Traces were evident In the deck plating around
#1 hatch particularly. Also the paint on the pontoons in the hatches,
and the beams that fell into the hatches showed the stress marks
in the painted surfaces. These were photographed by the various
boarding members of DSM.
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() Shear straing in hull plating.
None observed.
(c) Evidences of transverse or racking strains.
None observed except for the possibllity of the
gd:::ons on the starboard bow at frame 30 to 45 being caused

(d) Detalls of any local failures in way of structural
discontinuities.

It is difficult to determine which failures were
cavsed by which causes. As an example; was the fallure of the amoke
stacks due to structural fallure of the stack, or was the fallure a
simultaneous one caused by the blast. Actually no fallure of materials
could be definitely traced to structural fallures.

(e) Evidence of panel deflection under blast.

None observed.

(f) Turret, machinery and gun foundations.

No turrets, machinery and gun foundations unaffected,
according to avallable measurements. See engineering report for
additional information.

S. Miscellaneous.

(a) Evidence of heat damage variations under various
colors of camoflouge painting.

O1il based paint appeared to be burned off more than
any other. White enamel held up satisfactorill. It was only necessary
to wipe off the soct and the painted bow numerals (for which this
paint was used) were as good as new.
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‘ Pain¢ with a plain white base used for numerals on
frames, was burn.d off. This was also used on the draft numerals.
Anchor black with an asphalt base appeared to the naked eye as if
the heat of the blast had melted some of the tax base. The yellow
zinc chromate was burned off. Red iron oxide, and ship’s own mixed
redlead held up well when used as paint. The parts of the deck on
which these were used, lost the top bluegray deck paint from the
heat, leaving only the red iron oxide and redlead underneath. On
the superstructure the heat left shadows on the paint where the areas
werc shielded. Description of the loss of paint on the masts, etc.,
was described in the first part of this report.

(b) Other miscellaneous effects or conditions noted during
inspection.

As a matter of record it should Le reported that three
canvas tarpaulins were used on each of number 1 and 2 cargo hatches
for the test. These tarps were securely fastened in three thick-
nesses in the usual manner over the hatch covers. The reboarding
parties found these covers torn in small pleces lying at the bottom
of the hatches and mixed in with the debris.

Beat gripes and safety lines were found wrapped
around the davit strongbacks. Metal jacobs ladders left over the side
of the ship had been whipped to plecec as well as any ropes or lines
that were left hanging and exposed.

Wire that remained wrappe 1 with canvas or other-
wise covered during the test was in good condition later. Exposed
wire, however, such as boat falls etc., seemed to have all the grease
extracted frorm the wire by the heat. The same appeared to be true
of any exposed manila rope, which looked dried out.
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SECTION B - MACHINERY

A. General Description of Machinery Damage.
| (a) Overall condition.
Satisfactory; no specific damage observed.
(o) Areas of major damage.
None.
(c) Primary causes of damage in each area of major damage.
None.

(d) Effect of target test on overall operation of machinery
plant.

None.
B. Bollers.
No damage.
C. Blowers.
No damage.
D. Fuel 01l Equipment.
No damage.
E. Boller Feedwater Equipment.
No damage.
F.  Maln Turbines.
No damage.
SECRET U.S.S. CRITTENDEN (APATT)

Page 131 of 147 Pages

i
£
2
i
4




G. Reduction Gears. Note: None on majin turbjnes of this vessel.
The following data is for turbo generator sets.

No damage.
H. Shafting and Bearings. ¢
| No damasge. .
L Lgbricatiom System.
No damags.
] Condensers and Air Ejectors.
No damsge.
K. Pumps.
No damage.
L. Auliliary Generators, (Turbine and Gears).
No damage.

M. Propellers.

Topside inspection only, avallable. Propellers
appear gatisfactory and undamaged.

N. Distilling Plant.

No damage.
0. Refrigeration Plant.
No damage.
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P, Winches, Windlasses, and Capstun.,

(a) TFoundations and Bodplates.

No damage except to those of number 1 cargo winch,
forward. This winch has ali but four bolts missing, sheered off by
the deck being distorted underneath the winch. The latter is there-
fore inoperative.

(b) Motors.

No damage.

(c) Brakes and brake lining.

Nc damage.

(d) Gearing.

No damage.

(e) Hydraulic systems.

None.

(f) Drums, bearings and shafting.

Number b cargo winch has bent shaft on capstan. Boat
winches 2, 3, 4, can not be tasted due to condition of daviis and falls,

(g) Fittings, wildcats, valves, etc.

In general all fittings etc., appear to be intact except
the controller box of #3 boat davit which was blown off bulkhead.

Q. Steering Engine.
No damage.
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R. Elevators, Ammunition Hoists, Etc.
(a) Maechinery foundations.
No damage.
(b) Motors and gearing.

No damage except to package gasoline hoist. This
motor is not operating. Time and personnel shortage has not yet
permitted a thorough check ‘o determine the difficulty. No outward
evidence of damage exists, and it may be electrical trouble.

(¢) Hydraulic systems.

No damage.

(d) Guide rails, dredger chains, etc.

No damage. |

(e) Elevator platforms.
No damage.

(f) Brakes and brake lining.
No damage. |

(g) Control systems and follow-up gear.
No damage.

(h) Miscellaneous.

Hoist in B-03-8M sprinkling system is distorted so
that hatch cannot be opened all the way.
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S.  Ventilation (Machinery).

(a) Fans and motors.

Damage to only one as covered below.
(b) Foundations and mountings.

Fan and motor at {rame 68 port side was damaged
by blast. Foundation was distorted on exhaust blower, and sheath-
ing around blower ripped off. Ducts torn down and system is in-

operative.

(c) Heaters.

No demage observed although no test has been

available,
(d) Miscellaneous.

No observed damage to valves and thormostats,

or other connections.
T. Air Compressors.

No damage.

U. Diesels (Generators, and Boats).

No damage.
V. Piping.
(a) Main steam.
No damage.
(b) Auxiliary steam.
No damage.
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(e) Auxiliary exhaust.
No damage.
(d) Condensate and feedwater,
No damage.
(e) Fuel and feedwater,
No damage.
(f) Lub dl.
No damage.
() Firemain, sprinkling and water curtains.
No damage in Engineering spaces; No sprinkling or
water curtain system is in the Engineering spaces. Water curtain con-

trol damaged in compartment #1 hatch port side, bulkhead 68 as cover-
ed'in first part of report.

| (h) Condenser circulating water.
No damage.
| \ (1) Drain,
i No damage.
(J) Compressed air,
No damage.
(k) Hydraulic.

No damage.
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(1) Gasoline.
No damage and none on board.
(m) Other systems.
‘ Diesel oil not damaged.
W. Miscellaneous.
(a) Machinery not included in the above groups.

1. Uptakes: Upon reboarding, #1 uptake in the
engine room was found to have fractured at the welded seams
around the horizontal part where the vertical section rises from
the boiler. This damage was definitely caused by the blust. The
seam was rewelded and the boiler lighted off satisfactorily.

2. Smoke periscopes: damaged by the blast as
covered in the section under aluminum.
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SECTION C - ELECTRICAL
A. General Description of Electrical Damage.
(a) Overall condition.

Generally very satisfactory, with not much damage,
except as noted below.

(b) Aresas of major damage.

Superstucture decks, musts and holds.

(¢) Primary causes of damage in each area of major
damasage.

Combined pressure and blast. Minor damage was
caused by distortion of connections as a result of the blast and pre-
ssure. '

(d) Operability of the electric plant.

Ship service generator pl;nt: No. 1 ships service
generator lost its residual magnetism; reascn unknown. It required
24 volts to reestablish same.

Engine and boller auxiliaries: No damage.

Electrical propulsion: No damage.

Communications: generally satisfactory; minor
damages received. One bull horn on port side at bridge‘ blown
overboard. Both 24’ searchlights demolished. One 12"’ séarch-
light blown over the side.

Fire control circuits: No damage except to those
originally secured to the masts. These have been domolished.
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Ventilation: One panel and motor damaged at frame
68 main deck, port side by #1 hold. Set !noperative.

Lighting: In general undamaged, Navigation light cir-
cuits and fixtures damaged on masts. #3 cargo hoid lighting system
ruptured at branch box frame 110 main deck, starboard side.

(¢) Types of Squipment most sffected.
. Switchboards and awitch gear: No damage.

Rotating machinery: No damage.

Motor controllers: Only one damaged was #3 Welin
Davit control panel. This was found lying on the mein deck port side,
near original bulkhead position. Supply cabl' had been jerked out
but otherwise the control panel appears operable. See #8 under sub-

heading (d).

Cables and supports: A few were broken on each mast,
One cable ruptured between control panel and #2 welin davit. Cable in
area #2 hold ruptured.

B. Electric Propulsion Rotating Equipment (Propulsion Motors,
Genmtox)-, Submarine Auxiliary Generators, Exciters, Motor
Gen. Sets).

No damage.

C. Electric Propulsion Control Equipment (Propulsion Control
Cubucleai Transfer Switch Panels, Controllers, For. Motor
Gen, Sets).

No damage.
D. Generators - Ships Service.
No damage.
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E. Generators - Emergency.

No damage.
F. Switchboards - Distributicn and Transfer Panels (Ships Service,
Emergency, Battery Charging, Lighting and Test Switchboards,
Power and Lighting Distribution Panels, Submarine Torpedo
Heating and Hydrogen Burning Panels: Transfer Panels, De-
gaussing Pancls:

No damage.
G. Wiring, Wiring Equipment, and Wireways.

No damage.
H. Transformers (Lighting and 1.C.),

No damage.
I. Submarine Propelling Batteries.

Not applicable.
J. Portable Batteries.

No damage.
K. Motors, Motor Generator sets, and Motor Controllers (Motor
and Controllers For Engine Room Auxiliaries, Steering Gear,
Deck Auxiliaries, Air Condition, Refrigeration, Ventilation,
Distilling Equipment Motor Generator Sets For Lighting: Weld-
ing Degaussing Battery Charging, Interior Communications Ete,

(a) Rotating Equipment.

Framework and mounting: Mounting for ventilation
motor distorted at frame 68 main deck port side.
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Commitator or ship rings: Does not apply.

Brushes and brush rigging: Does not apply.

Bearings: No damage.

Speed regulators: Does not apply.

() Control squipment.

Framework and mounting: Mounting for #3 welin
davit broken at bolts, and panel cover is slightly distorted. Mount.
ing for ventilation motor controlier and cover distorted.

Electrical connections and wiring: No comment.

Contactors switches and relays: No damage.

Rheostats and resistors: No damage.

Insulating matérms: No damage.

Pllot circuit devices: No damage.

Brakes: No damage.

L. Lighting Equipment.
(a) Lamps (Rough service high impact and fluorescent
lights).

Several rough service lamps were broken in the for-
ward part of the ship. It is difficult to determine the cause for the
breakage as some was due to distortion of the bulkheads, transmission
of the blast and pressure, etc. As most of the breakage occurred
around #1 and 2 cargo holds, it must be assumed that the same force
which broke sheathing bent beams, etc., also demolished lamps.

() Reflectors.

Same remarks as above apply.
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(¢) Fixture mounts.

Very little damaged.

(d) Shock mounts (U strap type and plate type).

No damage.

(¢) Pendent lamp holders.
Do not apply to this ship.
(f) Lamp globes.

Only three broken due to falling debris etc.

M. Searchlights (36", 24", 12’’ and 8”°).
(a) Framework and mountings.

Framework and mountings on both 24'’ searchlights
were destroyed beyond repair, by the blast. The port 24’° was blown
50’ aft and clear of its searchlight platform. The mounting on #3 12"
signal light was bent from the blast. #1 twelve inch signal light was
blown overboard.

(b) Front glass.

Glass broken on both 24’’ searchlights. Other 12" un-
damaged, except as noted above.

(c) Shutter and operating mechanism.
De:nolisliad on the 24"’ lights.
(d) Locks and brakes,

Jam:aed and incperative on #1 24°’; demolished on the
other.
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(e) Arc lamp feed rods.
Broken on both 24’ lights.
(f) Incandescent lamps.
No damage, except one lost.
(g) Rheostats.
No damage.
N. Degaussing E'.quipment.
(a) Compass compensating coils and control boxes,

Magnetic compass at secondary coritrol station was
dislocated, breaking cable to compensating cofls.

(b) Connection boxes.
No damage.
(c) Heading switches and relays.
No da mage.
O. Gyro Compass Equipment.
(a) Master.
No apparent damage received.
{(b) Repeaters.
Port and starboard wing (bridge) bearing repeaiers
were blown overboard by the blast. Stands were bent out of alignment
with center line. Repeater at secondary control station was damaged

and hanging by its cable; Zeke and ‘nner gim: 11 ring distorted.
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(c) DRT and DRA.

R

-

e

No damage observed but instruments have not been
tested under simuiated operating conditions due to lack of available

o portunity.

P, Sound Powered Telephones.

s e oA, Sy AR

(a) Headsets.

None damaged except those in masts at lookout
stations.

(b) Handsets.

One on forward bulkhead superstructure on focsle,
dainaged when ripped out of box.

{e) Jack and switch boxes.
No damage.
(d) Stowage.
No damage.
Q. Ships Service Telephones.
| Do not apply to this ship.
R. Announcing Systems.
(a) Portable (PAM and PAB).
No damage.
(b’) Amplifier racks.
No damage.
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(e) Control racks.
No damage.
(d) Transmitting station.

Decimeter broken at fire control station.

(e) Reproducers.

%
4
1

No damage.

(f) Inter communicating units.

No damage.

Note: The loss of the port bullhorn and inoperative
status that circuit was covered in previous item. Starboard bullhorn is
operable,

S. Telegraphs.

No damage.
T. Indicating Sysiems.

Anemometer indicator on starboard wing of tridge de-
molished. Instrument itself damaged when mast bent over. Circuit

broken to topmast. Rudder angle indicator at secondary control
station damaged; face and meter smashed when set.rchlight hit same.

U. I.C.and A. C. O. Switchboards.
No damage.
V. F.C. Switchboards.

No damage.
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SECTION D - ELECTRONICS
A. General Description of Eiectronic Damage.
(a) Overall condition.

The general condition of all Electronics gear can
be described as satisfactory except for radar. No severe damage

was experienced by radio equipment except the antennas. The loss

of the two radars on both topmasts, makes the radar inoperative.
(b) Areas of major damage.

Topside wherever equipment was exposed; such
as all antennas, and the masts,

(c) Primary cause of damage in each ares.

The force of the blast did considerable whipping
of all wires, and ropes. This plus the falling topmasts, was suf-
ficient to sever all wire antennas. The metal antennas were dis-
torted by the blast or by falling debris. Radar equipment was
damaged by both the blast and the falling topmasts also.

(d) Operability of Electronic equipment..

By means of jury rigged antenna, the radio equip-

ment can be operated provided not too much power or antenna
length is required. The radar is nct and connot operate due to the
gear on the topmasts having been damaged heyond repair or use.
The fathometer was damaged and did not operate for awhile. Re-
pairs by the technician were successful, however and it now oper-
ates. Whether it will continue to do so is a mattar of conjecture.

Radar: The SC-4 assembly mounted on the main-

topmast was ben* back by tne blast and when the mast (top section)

was forced back to a 120 degree angle the radar antenna dropped
off and landed on the after deck house. The SG-l antenna mount-

ed on the foretop was similarly treated except that the radar anten-

na is still secured, although part of it is missing. All circuits to
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the topmasts have been severed and sections are missing. The BN IFF
and the ABK antennas broke loose froin their coaxial cables and at pre-
sent are very insecurely mounted. The VD remote PPI unit in the wheel
house was knocked loose from its base, but appears to be undamaged,
although there are no fcilities to test same due to the loss of the an-
tennas.

Radio: All receivers are operable. All transmitters
will operate if provided with proper antennas. Three transmitters will
contain bad tubes, (1 each). The SCR-824 receiver mounted on the for-
ward bulkhead of the wheelhouse, was knocked loose by the blast on
bulkhead 69, but can be repaired.

Sonar: The ship has no sonar equipment, the nearest
thing o that type being the fathometer. The NMC fathometer chassis
was knocked loose from its support by the distortion of the forward
bulkhead in the pilot or whesl house. Its source of power was also
severed. Repairs have since made it operable.

Loran: Siip has no Loran gear.

Other apparatus: Radar control rooms appeared to be
intact and could undoubtedlv operate if the facilitles were available.

(¢) Types of equipment most effected.

The most exposed equipment, irrespective to type,
was the most affected. In this case it was the radar antenna on each
topmast, and the radio antennas connected with the masts and signal
yardarms. The manner in which the other electronic gear with-
stood the blast is considered to be a very creditable showing.
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Defense Special Weapons Agency
6801 Telegraph Road
Alexandria, Virginia 22310-3398

9 April 1997

MEMORANDUM FOR DEFENSE TECHNICAL INFORMATION CENTER
ATTENTION: OMI/Mr. William Bush

SUBJECT: Declassification of Reports

The Defense Special Weapons Agency (formerly Defense Nuclear
Agency) Security Office has reviewed and declassified the

following reports:

— NT-H
XRD-65
XRD-64
XRD-63
XRD~60
XRD-58
XRD-59
XRD-57
XRD-56
XRD-55
XRD-54
XRD-53
XRD-52
XRD-51
XRD-50-Volume-2
XRD-49-Volume-1
XRD-48

XRD-47



T

TRC 9 April 1997

SUBJECT: Declassification of Reports

XRD-46
XRD-45
XRD-37
XRD-35
XRD-31-Volume-2
XRD-30-~Volume-1

XRD-68-Volume-2

AD-366750 " wrenged XRD-67-Volume-1 b=
ADN3 65752 — XRD-69
“366%d4 - XRD-61 .

All of the cited reports are now approved for public
release. Distribution statement "A" now applies.

- AN
R ndit), ey
ARDITH JARRETT
Chief, Technical Resource Center



