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I

U.S.S. CRITTENDEN (APA 71)

SHIP CHARACTERISTICS

1uilding Yard: Consolidated Steel Corp.; W ilmlngton,
California.

Commissioned: 17 January 19,%5.

H}ULL

Length Overall: 426 feet 0 inches.
Length on Waterline: 400 feet 0 inches.
Beam (extreme): 58 feet 0 inenes.
Depth (molded to upper deck): 37 feet 0 inches.
Drafts at time of test: Fwd. 9 feet 6 inches.

Aft. 17 feet 6 inches.
Limiting displacement: 7,080 tons,
Displacement at time of test: 5,866 tons.

MAIN PRO: 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 - 7500 F.
Propellers: Two axe insta.iled.
Main Shafts: Two are installed in ship.
Snips Service Generators: Five are installed in
21lP. Two -2,50 !W. -450 V. -A.C., One - 150
KW. - 450 V. - A.C., and Two - 100 KW. - 120/240 V.
D.C.

. ..- ,USS CRITTENDEN (APA77)
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TECHNICAL INSPECTION REPORT

OVERALL SUMMARY

I Target Condition After Test.

(a) Drafts after Test; list; general areas of flooding,
sources.

No flood:ig occurred.

Draflts before and after Test:

Forward, 9' 6" Aft, 17' 8" List, 0'

(b) strtictural Damage.

HULL

Major structural damage occurred in the forwrd
and after cargo hatch areas 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 area, the longitudinal
girders are deflected, spread, and tilted at the upper, mr 'n, und first
platform deck levels. The upper deck In way of the forward cargo
hatch is dished 20 inches, starboard, and 18 inches, port. The main deck
and first platform in this area are deflected similarly but to a lesser
degreo. 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 Ultft3d, and the bulwarks are torn. All
weather" bulkheads facing forward, port and starboard, are dishm.
Blast damage diminishes from forward to aft and from the topmasts
downward. Blast damage to masts, booms, and boat davits Is severe.

Damage to joiner bulkheads and furniture is
considerable in the forward part of the superstructure, due princip-
%Uy to the 'distortion of the forward bulkhead of tbh bridge etructure
and Its associat3d mngitudinal bulkheexs. The most serious structural
SECRET USB CRMTT EN (APAT)
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damageý in the superstructure occurs within the five frame spaces
lmme11ately aft of bulkht"a 69. *

ftructural damage In Interior spa~ces Is negiigible
except In the cargo hatch areas. Bulkheads surrounding ýhe hatch areas
are moderately dished. Joiner bul-kheads In these areas are dumnged by
pressure which came 'lown through the cargo hatches~. All hatch battenB,

s~ozgbaIrzo aid pontoon typo hatch auvers were blown Into the hol~dsI
with the th~e exception of one pontoon cover at the main deck level in the
after carg6 hatch.

Essentially the o:4y &"Vag to the shell plating Is
a wrinkle at frames 46-48, starboard, which extends from the upper
deck to below the waterline. This shell damage, topthexr with tha
damage to decks and longitu~dinal Olrders In the forward cargo hatch
area, ca sitts iwrlc~u reduction In strtngtb In way of the forward
cargo hatch,

MACHINERY

The outer- caslns ot both stacks were bedly crushed.
The Inne casing of ths after stack was corasderably dished and was torn
qpen oni the forward side. Supports, both interWa and external, of the
after stack f&ledv leaving the stack In place but In a precarious positloru.
Nos. 2 and1 I (port) Wolin davits received severe structural damage.

ELECTRICAL

The ship received considerable strtic~tural damage as
a rexult of Wo~ test. The only damage to the sh~pl's electri1cal equipmamt
4Gie to this structural damage was a few %W~es cut when the bulkheads on
which they were mounted gave way. S3peeWa electrical test equipmient waz
densged by failin hatch covers.

(c) Other damage,

HULL

Propulsion and auxiliary mxachinery are uniaffected by
the Test, Ship control Is affected sl~igty by da~mage to Instruments at the
9ZCRET UM3 CRIT'TENDEN (APA77)
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secondary conning station. Pilot house instruments remain essentially
inact and steering machinery Is unaffected. Fire control is reduced
In effectiveness by a damaged 40 mm director foundation on the after
deckhouse top. Gunnery and electrical equipment is essentially un-
damaged., Electronics equipment Is unaffected except for carrying away
of radio and radar antennae. Interior communications are undamaged.

MACHINERY

No. 1 boiler casing seams were opened at the top
where the boiler casing is welded onto the uptake. Doth smoke peris.
cope sight reflecting units were rupturvid. The after stack was severly
damaged. There 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 bulk-
head. The starboard side of the flremain loop was opened at three
places just below the upper deck. There was a large amount of
scattered minor damage to plping, electric drinking fountains, etc.

F LEr•TRICAL

Principal electrical damage consisted of thefollowin:

1. Both 24 Inch searrhlIghts and one 12 inch searchlight
were demolished.

2. Approxlmately :xlighting •.nd fire alarm circuit
cables for both cargo holds were rupturea.

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

A. The port 8MC bull horn was misslng.

5. The anemometer cups were blown off.

6. One boat davit controller was knocked off the
bulkhead.
SECRET U8U CRITTENDEN (A7A7'1)
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7. A few lamps were broken.

8. A few sound powered telephones wr r(, rendered
Inoperable,

9. Special Bureau of Ships, code 680, test material
In the forward cargo hold was damaged by falling hatch covers.

11. Forces evidenced and effects not"d

(a) Heat.

HULL

The heat wave struck the ship at an angls cd approu1d.
z~l 350 degrees relative, and at an elevation of about 30 degree.

Paint damage Is confined prinlncIpsly to areas fhaci
forward and to port and diminishs In sever ity from~ forwmard to aft and
from the. topumust downward. A few-Athwartshlp surftces facing aft
have, scorchi' about one foot Inboard from the port side. Fine hame
are darkened and frayed. Manila rope appears dryed out 'and wire rape
boat falls appear to have all the% grease buned.

MACHINRY

Paint on the port side of exposed madhinery was
badly sco.-hed and blistered.

ELECTRICAL

Radiant he~at from the port bow scorched paint on
exposed electric~al equipment and cables. This heat was not at sufficieut
dra~tion tc render mny electrica equipment Inoperable.

(b) Fires and £zplosions,

HULL

No firez or explosions occurred on this ship.
SECRET UBS CErrrENDEN (APA77)
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MACHiNERY

No evidence.

ELECTRICAL

There was no evidence of fires or aeploslons.

(c) Shock.

HULL
Effect of shock is sight Pipe berths in troop

berthing compartments aft are thrown from their hooks. Electric
light globes and bulbs suffered little damage anyvwhere In the shi!p.

aome equlpmeat was thrown oil b4ftkn bat -thse is -attributable
to etitr the direct effect 'f air blast or deflection of the structure.
&Teaage •f a ntppl. on a boat fuel'ng line and separation of pipe
.lngec in flushing and fire nmaIns are the result of shock-. No shook

I machinery resulted from the teSt.

. MAC HINERY

No evidence.

ELECTRICAL 1
There was evidence that the vessel received

considerable shock since some lamps, steamtight globes and fire
alarm thermostats were brokenr

HLTLLL =• 1

. . Air blast. pressure came from approximatel.y
350 degrees relative, at an elevation of about 30 degrees. The areas
most severely affected are the forward face of the brldge structuare,
the forward and after cargo hatch areas, and weather bulkheads
!acing forward and to port and s•arboard. In general, dishing of
SECRET USS CR1'rTENDEN (APA77)
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longitudinal weather bulkheadia facing to starboard is as severe as
dishing of bul~kheads facing to port. Damage In the starboard main2
deck passageway Is more severe than In the port passageway. Ref!-
lection of pressure from the forward face of the bridge stracture
into the forward cargo hatch area is apparant. The s~uperstructure
afiorded consid,;rable nhielding of the after cargo hatch area.

Mrishlng of both 7 1/2 lb and 10 lb plating iss
general.

Top mnasts and booms proved particularly rd-.
nerable to air blast. All cargo booms secured to the foremast ai~d
mainmast are baidly bent or buck-led.

The ship's speed would have been materially
reduced pending repairs to the boiler caslnk; In the forward machinery
space. If the ship had been Ln heavy seas, she would be jeopardized
because ct serious reducticon of ~strength in way of the forward hold.

MACHINERY

Blast pressure, and the whipping motion of the
ship fol.lowing the blast, are believed to have cauised all of the damage
to machinery. The blast came from the port sidle.

ELECTRICAL

This vessel was subjected to high pressures
(aLr blast). This is evidenced by the searchlights, davit controller,
and bull ho-z'n being blow'An from their. mountings and by light metal
bulkheads being carried away. Most of the electrical dama~ge was
a result of the air bbstst.

(e) Effects peculiar to th'e Atomic Bomb.

HULL

Exclusive of radiological features, the atomic
bomb, at this rpxge, presents a problem of large scale girnult-ineou~s
exposure to heat, blast, pressure, and shock.
SECRET- US9S CR1TTTENDIEN (APA7V)1
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MACHINERY

A blast pressure of this magnitude Is apparently
peculiar to the Atom Domb.

ELECTRICAL

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

IIH. 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 instruments at the secondary conning station.

MACHINERY

Both boilers could have continued in operation
with an estimated reduction il 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 two are believed to be beyond repair.
This reduces the ability of the vessel to lower boats by 75%.

ELECTRICAL,

Electrically, the damage which occurred as a
result of the test had slight effect on the operation of the ship's
electrical plant. Al) 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 (APA77)

Page 11 of 147 Pages



magnetism. Since the generator could be easily repaired by the ship's
force and since there ts a standby generatwr, th tempUK06" lass of tMi
generator would not affect the operation of the vessel, The most serious
effect on tbh electric plant was the loss of both 24 Inch searPchlIhts which
were damaged beyond repair. The loss o0 a 1ew sqund powered tsle9
phones, the port 6MC bull horn, the 12 inch sigal searchlih, and the
lighting cables would slightly Impair the operation of the ship. The ship
could be operated almost Indefinitely wNwtu these Rtem at ony sUghtly
reduced efficiency. Temporary lights cod* have been riged by the
ship's force to replace those lost.

Secondary ship's coutrol was practically demollah-
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 con-
trol is affected by dislocation of the 40mm dhector foundation on the
after deck house top and by possible severance of electric cables inter-
connecting the fire control stations.

MACHINERY

No comment.

ELECTRICAL

The only da-mage to gunnwery and fire control
equipment was to that equipment secured to the masts. This con-
sitrs of radar equipment which is covered by the electronics report.

(c) Efect on watertight integrity and stability.

HULL

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

SECRET UM CRITTENDEN (APA77)
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MAC HnqERY

No comment.

E LEC TRICAL

Watertight IntegrIty, was not. affected by damage
to electrical equipment. No electrical equipmeit shfted Mufcinl to4
affect stability.

()Effect on personnel and habitability.

HULL

The commanding office.: estimates that 50 percent
of the topside personnal would be serious casualties from the effecs of
hey.f', blast, flying debris, and radioactivity and that 20 percent of person-
nel In the interior of the ship would suffer Injuv'ies. Some machlazery
space casualties cot-od be expec'ted from boiler flarebacks.

Habwiizblity is aifeftaed, by damage to ventilation
ducts in the forward and aftei ca.rgo batch sparms, by temporary dis-
arrangement of berths and lockers, and by obstruction of passages by
damaged joiner bulkheads.

MAC HMhERY

It is estimated that, there would have been few If
any., casualties among personnel below decks. Habitability was slightly
reduced temporarily by damage to piping and the general-dszne
nieiit of the shiv0

ELECTRICAL

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 distortion and du~e to falling hatch covers. From an
electrica standpoint, casualties might have resulted from electrical
equipment such as the searchlights and the bull horn becoming miossies.

SECRET 1355 CRxrT11;1DEN (APA77j
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Electrically, thet only eftect on habitability was.
the dljgt Incvenne due to the lighting failures.

(e)Niec on fighting efinciency. [
HULLf

Fighting efficiency Is reduced by damaged to the
port after 40mm director fonainand by damage to radio and radar
aztuzns .. The shi could "~ cArry out her mission In amphiious
VAeRatio ni because of damage to all cargo booms and the Inoperability
(d three of the fou~r sets d boat davits,

MACHMMEY

Damage to the Welin davits, reducing the vessel's
abilIty to lover boo±zs, would seriously reduce her efficiency as a hrawns--l
poit In certain tactical situations. It is to be noted that V the ship had
bar normal complement of boats aboard,, many of these would have
been wre~iad. It Is estimated that Melmim speed was redaftd to
about 6 knotff ior 2 hours,, and that after temporary-repafrs to the for-.
ward boilwr apee could-be built up to abouzt 13 Imobes, (18 knofts' it 4esign.-
ed speed. it in estimated that appro, tely25 days*, work at a shipqW.
yard would be required to rebtore all machine"y to normal Operating

ELECTRICALj

Due to personnel casualties and due to the dam age
to the vessel,, Its fighting efficiency was greatly reduced. Eiectr~zally,A
the effects, were slight. Disembarkation would have been hampered y
the loss of theardavit controller, howevewb -this ddamage could hkive b66n
repaired by the ship's force in a few hcurs. Night cargo handlingA

opeatinswould have been ham pered by the loss of the cargo lights.
It Is considered that the ship could operate electrically at approa-
bmately 90% efficimeny.

SECRET IJMB CRifTENDEN (APA??)
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HULL

This ship proved to be. extremely vulnerable to
the aftects of air blast on topside 1-tructu, Masts, booms, riggin,,
and cargo hatch areas. The discontinu4y of struotwe in way df the
CaRg0 hatches lw Usl~y to confribite materially to reduction In, loWa
strength as a result of proximity to an, air burs~t Atom Bomb,

MACIMMIRY

The CRITTENDEN was apparently gear the edge
of Uie Wetal range of this type of attack for vessels of her typ. A
slightly greaterý taouit of 4amwg to the boilers and stacks would
have Immobilized the vessel.

K! EY4ACTREAL

'This vewael received the most damage of any
-Of the transports that survived the first atomic bomb test, althugh

V ~Ithe atdp's hall received conside.-able damage there was very little
e1patrife.ldamiage. ,Part of the el~etrical damage that occurred was
4d to the failure of associated hull equipment.

V. Preliminary Recommerkdations.

HULL

(a) Increase In strength In way of cargo hatch areaz Is neces-
sar.1 td greater res1ntance to blawt pressure is required for cargo hatch
clos. 's.

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

(c) Boat handling arrangements should be redesigned to
T-. elliwinate broad surfaces exposs-4 to blast pressure. Boats should be

housed below the weather deck or In protective Inclosures.

4 SECRET UM CRnlTENDEN ("A77?)
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(4d To ~auuta -,oul4 be el im~inted and radar wA rafto
anteunse should be replaceaible by sjerua.

(e) Pk"ii less than 10 lbs. in w*i&h should not be ubed
In structure exposed to air blast~ Stackc. c:hould be of lecs projectedaea
~Fre. cont~rol and "hi control str oma ahki.4w be spbarical or Calnilm
Inclioaures, preferrble streamlinod with the surrounding strueture.
B~ridge wings should be ei~minated.

(1) Life rafts, and loose topside gear in general, abould
be more securely attached to the ship's structure.

(g) Statie sbould be cnuedto determine the most
cultable poins for resisting heat,

MAC IWIRY

Stacks should be made more resi~stant to 'olast
pressure.

that 'It Is not likely to be damaged by dos ti~o deck* ndbuAa5

EiBCTRLAL

(a) It Is recodraended that consideration~ be given to the
redesign of the 24 kich sea~rchUSgIAs to She theym more resistanes to
air' blast. This 1s, c sida4ried na~ceacay to give them comparable
strength to other electrical. equipment.

(b) It- Is reommesMa tht fte gliaba anid binnace plins
on gyro compass repeaters be leghndto prevent the repeaters
from being freed from their monotitng stands.

(e) It is recomne that consideration be given to
mounting equipment such as controllers on some sort of mounting pads j
or strapis so that some bulkhead distortion can occurwithout damageA
to the eq'4mant. - -

SE~CRE~T UM CRfl=EMDM (AI'AM7
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mlg beums liste d taonglih =*I jiois. tthM -t mm on

woOt of the cable

(p) a encommead that some mom al phuag Vsthe12
Inch SIPSk I tbob obta be devsmd to prevent fthm from
beitjng - or blown frmtbir aoceftt.I
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SECTION I * HULL

GENERAL SUMMARY T WULLDA14&GE

T.'aza.t Conditon After Test

(at) wat do test;, list;, genrma0 area n oodi4t souxcea.

No flooding occurred.

Draft btdore an after teat:

Foerward, gell Aft., 17l e"" List, 00

(b) Strtztural damage.

Mu~r ano~aJdamns. occurred in the fcrwart
a ~ ~ ~ ~ ~ a Wksn ajh&a;sttebdge tactur Diatortlca atI

struoturs b4f 54" In't tcui o'sd caurg batch ama than In
theiw -att car WOMSh a Ia n the forward hatch ants, the logtdinal

girders re se * pedadtltd at -the upper,, )x Ain, nrA firs
platorm ~ ~ ~ 10 *et M~&TeujrdcnWay &t theforwmard car Matb

is~ ~ ~ ~~_ dshd2 a ,sabad and 18 Invhocq port. T7. rdaan deck u4d
trot plates In- Qtsi are& are S'Joted siiarly UAto W a letm, (1epeeM
Deck dishing in y i* the att1er caI hthrahs oma i

The forward luace the suertrutre is bonly 'iVuWd ia
brigetin ae itad~teblak are torn. .All we&ther buk-

heads facing torward, port sat strboard, ane dishd. BlAt damage
diminishesfo forward to att and from the topm ets downward. Bl&at
damage to masts, booms, aW boat davitas is sore

Damgp to Joiner bukhad a urnitr Is Coieal
pntefr ardpt -of the aupeutruture, d"epicia to the din-

toriot o te frwrd ~knd f bAbridge structureaad its aocated

zcarwr USS CRfl'TRNN (Afl77)
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longtudnalbulk-heads.. Tb-a moat aw~rlust sti-tie-tuy'al dams"e 1z th~e
a~peratructiare occurs wifthi the five frame apaces immediAtely aft
of bulkhead 59#

Structural damage in interior spaces is negl"gble o-", pt
In the cargo hatch areas. Bulkhetd2 z'=rcoiwxt'ig tne h-Jatch, arp- are
moderaxeiy dished. Joiner bihdsin these ezreas are diamaawd by

pressure whichi came down through the cargo hatches. All hatch battens,
strozdb"eks, and pontoon type tmtch covers were blown fini Ui t2-
with the exception ol cas pontoon c over at the main deckt level in" the
of ter cargo hach

Essent~lay the only damage to the shell plating is a wrinkle
at irames 46-48, starboard, which extends from thi. 11"".r Z c~~
the waiterline. This aheU da!'ý iogether with the- damage to decks
and Inn-gitud.Inial g:wdersi in the forward cargo hatch areca, %cnstitutes
a serious reduction Jin ot ongthI way of the lorward cargo hatch,

(0~ Other damage..

Propulsion and auxilia-ry m.'Qinsj are~ 44aWi.wrd
by the test. Ship controi is astected ni~hU; by damage to instrumeuts
at the secondary connLig station. Pilot house iia~truments remain ".0
sentiaflly Intact and steering rz.chknery is unaffected. Vire Control in
reduced In effectiveness by a damaged 40 mm director foundation on
the after deckhouse top. Gunner and electrical equipment Is ea-
sentially undamaged. Electronics equipment is unaffected except for
carrying away of radio and radar antennae. Interior communications,
are undamaged.

IL. Forces Evidenced and Effects Noted,

(A) Heat.

The heat wave struck the ship at an arale of appro-
Imately 360 degrees relat~va, sad at &a elevatiaA of about 30 degr..a.

Paint damage Is confined principaly to areas facing forward
and to port and diminishes in severity from forward to aft and from the
topmasts downward. A few athwart"shlpsraces facing aft have scorch-
Ing about one foot Inboard from the port side. Fire hoses mro darkarxed

SECRET USS CRITTENDEN (APA77)
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•.4"

and frayed. Manila rope appears dryed out and wire rope boatUUN -
appear to have all the grease burned.

(b) Fires and explosions.

No fires or explosions occurred on this ship.

(c) Shock.

ifect of Shock Is slight. Pipe berths in trOop
berthing compartments aft are thrown from their hooks. E3letic
light globes and bulbs suffered PtAI daMag anywhere In the WhP.-
Some equipment was thrown off bulkheads but thi is atIs*a
to either the direct effect of air blast or d&lectton cl the stc••t W-0
Breaka# of a nipple on a boat fueling line and separation of pie
flangs In flushing and fire mains are the result of shock. No shok
damage to nitchinery resulted from the test.

(d) Pressure.

Jir'blast pressuro came, from .wrzbnao-914j
306'degrees relative, at an elevation of about 30 deg s. T•he r"
most 4everely affected are the forward face of fhe bridp str. t
the forward and after cargo hatch areas, andweather amt Isc1L
forward and to port and starboard. In gels, disI wo tI
"weather bulkheads facing to starboard is as severe an dishing cd bulk-
headn facldc to port. Damage -in the starboard main deck ?"psagway
16 more severe than in the port pa&Sapway. Refectio c rs
from the forqard'face ot the bridge structure Into the forward cargo
hatch area is apparent. The superatructure afforded considerable.
shlelding of the after cargo hatch area, •

Dishing Of oh"1 -1/9 2,b and 10 lb platin UR general.

Top masts and booma proved particularly vulnerable to
air blast. All canro booms secured to the foremast and mainmant
are b&iy bent or buckled.

The shlp' z speed would have been materially reduced 1
peibling repairs to the boiler catlg In the forward mach••l•ry agpe.

SECRET USS CRrrTENDEN (APA77)
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. -7

It the ship had been ini heavy -seas, she would -bo jeopardiz-ed be'cause
Sserloua reduction of strength in, way of the forward hkold.

(e) Effects apparently peculiar to the rrtorn bomt.

Exclusive of radiological feutures, the atomic bomb,
4~t this zto,. prosants a problem of large scale simultaneous exposu~re
!*±beat, blAit :rsn'and ahock.

1R. Effect fDarziafe,

'a; -ffect on machinery, electrical and ship control.

The~ effect of Test A, on mac.hinery and electrical
eqtplpment is negligible. Ship control is affected onl~y to the extent of
d~rage to instrumen~ts at the, secondary conning atation.

(b) E~ffect on -gunnery and fire con*i-rol.

Guinniery appea.rs essentially unalfectAed. Fire con-
4rql is affected by dislocation of the 40 min director toundation on the
after deck house tCop and by posgibie severance of electric cables- intexr-
_cOmetn tie-fire control stations.

(q) Effect on water -tight, integrity and stability.

Water-tight Integrity and stability are unaffected.
No damage to main transverse bulkheads exists below the main deck.

(d) Effeact oipersonnel n aiaiiy

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
pe-roonnel in the interior of the s~ip would suffer injuries. Some mach-
inery space casualties could be expected from boiler flarebacks.

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 passagep by damaged joiner
bulkheads.
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(e) E~ffect on f ightIng efficiency.

Fighting efficiency is reduced by damage to the
port after 40 nim director f oundattion and by damage to radio and radar
antennae. The ship could not carry out -her mission in amphibious
W-erations because of danaagif tu ali '-argo booms and thon inoparability
of three of the four sets of boat davits.

WV. Gc~neral Summary of Observers' -Impressions and Cori,'2dusions.

ThiS ship proved to b~e extremely -vulnerable to the
effects of air blast or) topside structure, masts, booms.. rigging, and
cargo hatch areas. The discontinuity of structure in way of the cargo
hatches is likely to contribute materlaIily to reduction in local strength
as a result of proxi~mity to arn air bu,' t- atomic bomnb.

V. Preliminary Genaral or Specific Recommendations of
Inspection Group.

(a) Increase in strength in way of carg, hatch areas is
necessary and greater resistance to blast pressure is required for
cargo hattch closures.

(b) Long spans between stowage c~radles for cargo boomns 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 Inclosures.

(d) Top masts should bp eiimiinated and rada-r and ra-dio
antennae should be replaceable by spares.

(e) Plating less than ý10 lbs in weivght should not be ased.
in structure exposed to air blast. Stacks should be of less projected
area. Fire control and shi~p control stations should be sphericall or
cylindrical inciosures, preferable strea~mlinied wi~th the ,urrounding
structure. Bridge wings should be eliminated.
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(f) Life rafts, and loose topsts gear in goeural, should be
more securely attached to the ships structure.

(g) 8udles should be conducted to determine the most siut-
able paints for resisting heat.

VI. Instructions for loadtag the vessel specfled the following:

ITEM LOADING

Fuel Oil 95%
Diesel Oil
Ammunition
PcUable and reserve ied-water -

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 4 Instructions to Target 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.

(a) Overall condition of vesgel.

Thiashp suffered mn~or structural damage In the -

forward and alter cargo hatch areas and on the formard bulkhead of the
Lrdie structure. Conel1ale reduction in uongitudinal strength Is
cwAtdered to have resulted from damage In way of the forward cargo
hold.

The starboard shell plates are buckled between frames 45 and
48 from the upper deck to below the waterline. The upper deck is d1sed
approximately 20-inches, starboard, and 16-inches, port, In way of the
forward cargo hatch. The hatch coamings a"e severely deflected and
tilted. Similar damage, to a lesser degree, occurs on the mal% deck and
first platform levels in the forward cargo hatch area. Danage in the
after cargo hatch area .s 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
in the after cargo hatch area.

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

The presslire from the blast came from aout 360 degrees
relative and an elevation of about 30 degrees. The forward bulkhead
of the bridge structure apparently reflected the blast Into the forward
cargo hatch area. Conversely, the amidship'.super~tructure partially
shielded the after cargo hatch area.

General photographs 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 danmage.

Regions of major structural damage are the forward
& and after cargo hatch areas, the bridge structure, 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. Hatch
battens, strong backs, and pontoon covers, were blows lato both
cargo holds.

In tha forward cargo hatch area, the upper, main and first
platform decks are dished (photos 1907-5, 8, 1891-2, 3, law 18, 19,
,10 mnd 21). The intensity of deck dishing Iminshes downward and
is more severe along the starboard side of the hatch openings. In
the after cargo hatch area, dishi of the main deck is ulght, (pho• s
1907-11, 12, pages 22 and 23). In both forward and after cargo hatch
areas, deflection and tilting of hatch coaming girders occurs. Web
columns supporting these girders are severely strained. In the soper-
structure, damage to longitudinal bulkheads is most wvere In way CC
the five fram- spaces immediately aft of bulkhead 59, as the result of
deflection c! dhe forward face of the bridge structure. In the main
dtek weathr Vaaagewayu, longitud•nal and transverse bulkheads and
door* are dished. Damage Is mo=e severeI o the stpaboard aide
(9hotoo 1819-1, 2s, 1908-8, pages 24, 25, and 28). The starboard shell
plating, frames 45-48, is backled from the upper deck to below the
waterline (photos 1901-8, 9, pages 2? and 28).

(c) Apparent causes of hull damage In each area.

AIl hull damage is considered to be the result
cf air blast.

(d) Priwcpal areas at flooding with sources.

No flooding occurred,

(e) Residual strength, buoyancy, and effect of general con-
ditionL of hull operability.

Longitudinal strength is seriously affected by
fallure of the upper flange dl the ships girder In way of the forward j

cargo hold as evidenced by dailectio of the upper, main, and first
platform decks, and by distortion of the hatch girders. Buckling of
the starboard shell plating In way of the forward hold is further evi-
dence of reduction In longitudinal strength.
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Buoyancy Is unaffected. Propulsion is not affect-!;d. Opera-
bility Is seriously affected by failure of boat davits, cargo booms, radio
and radar antennae, halyards:, and fire control equipment. Slhp con-
trol is somewhat affected by wrecking of the emergencý steertug sta-
lion 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 is
severely dished and all bulwarks aa- torn or distorted, (photos 1900-3,
4, 210'-1, 2, 1903-3, 4, 5, 6, 9, 9, pages 31, 32, 33, 34, 36, 36, 37, and
38). The signal bridge bnU navigating bridge port wings are lifted.
The signal bridge is separated 10-inches from its supporting stanchions
and the navigating bridge a lesser amount (photos 1960-4, 1901-7, paWe
30 and 3,). Moderate dishirg of weather de-cNs and exposed bulkheads
ib general in all superotructure areas. Stiffness of decks and longi-
tudinal bulkheads served to divide dish.ing of the bridge structure for-
ward face (bulKhead 5%) into fairly well defined panels. Decks and
longitudinal bulkheads ware not sufficiently rigid to totailt, resist
distortion due to longitudinal end thrust caused by blast pressure on
bulkhead 59. A. a result, the plating of the signal bridge, navigating
bridge, and deckhouse top is severely wrinlked and longitudinal balk-
heads are buckled. The most severe vrinkliig of decks and bulkheads
occurs within the five frame spaces immediately aft of bulkhead F9.
Further wrinkling is 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 girders with bulk-
head stiffeners. The ainount of bracket buckling diminishs from
forward to aft and is most severe in the forward part of the super-
structure. Distortion of rafings and ladders in the superstructu.'e Is
general. Damage to JoLner bulkheads and furnlture is general and is
most severe in the forward part of the superatructure. Damage to light
structure apparently wao 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 191 -6, page 40). The port 20 mm
gun bulwark failed over a two foot length In way of the deck edge weld.
The entire port wing is bent upward, with a maximum lift 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 imh to 1 -Inch
In panels defined by the centerline longitudinal and supporting trans-
verse bulkheads underneath. The port and starboard sheet metal flag
bages were blown overboard. Pipe railings are distorted (photo 2058-8,
page 41). The centerline walkway connecting t •e orward 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 88 (photo 1904-9, page 69). Immediately aft of bulkhead 88
the signal bridge I, iel is wrinkled to a depth of four inches over a fore
and aft distance 4 Lour feet, due to blast pressure against bulkhead 88.
Atthe emergency ship control station, located between frame 88 and
the after stack, the master compass pedestal (wooden) is broken off 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-- rd 'whead of the radio direction finder house is
moderately dishzu. TL. sky lookout tub (7-1/2" lb. plate) at frame

100, port, is severely distorted by blast (photos 1904-8, 1982-6, 1922-3
pages 49, 127, and 129).

Stac

The outer casing of both stacks is severely buckled.
The after stack is more severely damaged (forward stack, photos.
2058-9, 19044, 1961-3, 2058-10, 1904-5, 1878-6, 1817-7, pages 42, 43,
44, 45, 46, 47 and 48); after stack, photos 1904-8, 1878-4, 6, 1904-6,
1878-7, pages 49, 50, 51, 52 and 53). The searchlight platforms on the
forward stack are out of line due to distortion of 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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frame 90, starboard, in the emergency steoring station (photo 104-6,
page 52). The reflector from this searchlight 1anded on the Utj*? deck
forward. The starboard 24-inch sear-chlight Is demolished, rAd its
pedestal is broken (photos 1901 -5, 1922-5, pages 54 and 55). The
railings on both searchlight platforms are distorted by blast. III*
after stack is severely torn in way of the access closure on Its for-
ward face. Tears and impending tears are prominent In both stacks at

*the corners of rectangular coamings around closures omd ka~MY!. -A
portion of the inner casing of the after stack is severed witha4 a
18" tear. The outer casing connection is torn In the deck weld (photos
1.904-8, 2058-11, pages 49 and 58).

Navigating bridge level.

The port and starboard forward bulwarks of the
navigating bridge arae dished In about 1 -Inch. Both bulwks are
sheared along the vertical stiffener, located six Inches outboard of
the pilot house (photos. 2102-2, 1903-4, 5, 8, 8, 1904-12, 1905-1, 7,, 8
2058o-• pages 32, 34, 35, 3e, 37, 57, 58, 59k Woand 61). The dckjust
aft of the forward bulwarks, port and starboard, i5 d•ahd an
of 8-Inches, between frames 59 and 60, due primarily to the pushin
in of the forward face of the bridge structure (photos-lOS--?, pae 59).
From frames 60 to 65, the deck Is wrinkled to a mam 0m dph of
3-inches. The pilot house, port and starboard bulkheada are moderttl-
dished (photo 1905-9, pare 62). The forward bulkhead Is swrely
damaged. This bulkhead is dished to a maximum depth Ot ItI -
All 3 x 4" angle stiffeners are tripped. Three t ea hbe"f ed
in tension at mid-height in way of holes for cable clips. One vertical
butt weld failed (photos 2102-2, 1903-4, 1905-2, 4, 10, papes 32, 34s,
63, 64 and 65). Evidence of lack of weld penetratIo e -i
failure of the STS bulkhead. Inside the pilot house, Just aft of the fo•?-
ward bulkhead, the deck is severely buckled and torn (photos 1905-.%
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
dished. All pilot house Instruments remain operable, although some
glass is broken. Light globes are intact except where struck by fly-
ing objects. Bulkhead 88, the Zorward face of the 20 mm ready service
room, on the navigating deck, is severely dished and buckled throughout
its entire area though partially shielded from the blast by the forward
portiun of the bridge structure (photos 1904-9, 11, pages 69 and 70).
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Superstructure deck.

Bulkhead 59, between the superstructure deck and
the i bridge, Is moderately dished. The starboard forward
bulwark U- dished aft. Stanchions support!L the navigating bridge are
bent (photo 1903-4, 8, pages 34 and 3?). The port forward bulwark In
laid aft sharpy and heared alo U inboard stanchion (photo" 1980-4,
190•e, 8, 9, 10, 11, pps 30, 36, 37, 3S, 71, and 72). The part ftw
ward bulwark Is also torn along the stiffener adjacent to the captains'
cabin. The forward outbosrd stancnion, supporting the navigating
bridge, is torn away. The next stanchion aft In separated at its upper
weld connection to the navigating bridge (photos 190-4, page 30). The
sounding machine 0r the port wing of the superstructure deck Is knocked
down and demolished. The starboard longitudinal bulkhead of Che divi-
Maon commanders cabin is severely buckled, frames 59-81 (photo
1908-1, page 73). The longitudinal bulkhead between the division corn-
mander's cabin and the captains pantry Is crumpled adjacent to bulk-
head 5, (photo 1908-3, page 74). Similarly, the port forward corner
of the captains #Po -Y is crumpled by deflection (9 ýilkhead V59 oto
190-2, port 75). il kheada and equtipment In. the captain-s pantry are
demolished. The port longitudinal bulkhead of the captain's cabin le
severely buckled and opened to the weather (photos 1903-10, 12, 1904-2,
pages 71, 78 and 77). Di*hi of the port bulkhead of the captains
cabin caused severe damage to the trazi-verse 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 starboaid wings at
the superstructure deck level are dished to a 3 -inch maximum, principal-
ly due to end thrust caused by the blazt pressure on bulkhead 59. This
effect is more severe on the port wing. The outtboard walkways are de-
flected appioxImately 1/4 inch between frames and the deck house sides #

are dished. Connecting brackets have tripped (photo 190-5,, page 78).
The sheetmetal motion picture booth at frame 107 is badly dished on I
all sides. (photo 1908-1, page 79 ).

Top of blower house.

StMucture and equipment on the blower house top * r
exhibits effects of blast pressure. This damage is confined prir cipally
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, pages80, 81 and 82).
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Top of after deckhouse..

Tho after dedkhouse top In 06 a mazimum d
1-1/2-Inhesh over an area atLy 1Owiet sqWua on the Atdr-
board ",d, midway betteen the centarlise &-i the deck dg&
the port side, the deek dished ightly between frmes 342-146. on
the port aide forward, the house top platMg is buck3x dogmard
SIappr'mlmato3 6O-Iches hOer & .!I, just t, J , he ha • d•,Sroatw
tb. This delcIois the resuttof a arc" Wok 000tdby e

director tub pipe brac 4 (4-1/2" O.D ppere) rsU the e r
pish of the blast wave on the high tub. The two foard pip braca
.a the central tube to the tub are pulled out ther 104ld" to the
house top. The two ater pipe brace welds are cracked htwy around
their peziphuye on the forward side, leavig th•A tub sthu•ture barely

selfsupprti -(phIotos 1907-1,, 1961-100 paoes 83 amd 84), A hawsr
reedl U* e oae t1 part *A with a vartloal aIs Is bl• n
down a.ft The central support (3-1/2" o.D. pige) tore petal c•
platnf from the house top. At fnmes ICO-134, starboard, life rAft
Mapports Are carried away 4"ooe 1961 -10; 1906 k.,psgs 8a ard 85).- -Deck.Vw-!ocker, reatly borns,- and shoe t metwl on -the 4&A.w

itself Is ftam•.Soke "~ats a"e damapd beyond use.

Masto and rigging.

The Jack staff is bent to starboard and aft making
an angleof approximately 45 degreeswith theh• soont Mhoto 171- '

1, page 86). The flag staff Is also bent Wlightly. The stub must located
on the forward edge of the forward stac is bent aft. On thWs mast,
signal yardarms are badly dwraged and halyards and radio auteo

m edown (photon 1904-7, 19M-8, papes 87 and 88). The fore tqpmaft
is bent aft sharply and sllghtU to starboard just above txo f•oeumtst
platform. The port and starboard cargo booms, stowed verically by
the foremast, are bent aft sharply just abov, the plAorm at the
junctwre af -the upper boom sectione. Absence o damage to the major
portimn c these cargo booms apparently is due to sheldin and rflect-
ion phenomena sasociated with location of the booms relatve to the fore-

*- mast, (photox 1959-8, 1M-1, 1921-10, pages 89, 90 and 91).
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The main topmast Is bent aft sharply just abov tim nabn
Matplatform. The port cargo booms stowed vertically by the ain-kd

maste In bent Just below the boom mIdsection. imilarly, the star-
board caup boom buckled *harply on the forward uid just balow the
midsectio (photos 1969-7, 1905-11t 19224, 19064, 196-12, l~19212
1908-12, pages 92, 9W, 94, 96, 98, 97 and 98). Rtadar equiment on both
the foremast and.2wainmas in damaged beyond repair, Thto SC-4 radar
an the manmast fell off and landed on the after 4eko~et696 Ralyards,
radio antennae, yardarm blinker lights, anemometer, range )lghtso and
other equipment attached to the fore and main mests wre destroyed,

(b) Causes of damage in each area.

All damage In stperstructure areas is considered
to be due to the air blast. The effect of shieldin and of restraints
Oftered by the complexity of hull structure, greatly itifluenced the
degre of diatortion resulting from the blast pressure.

(c) Evidnces of fire in wuperstnricture,

There Is no evidence at fire In the sipperatructure.

(d) Estimate of relative effectiveness against blast of various
Plating thicknesses, shaped surface. arsM.

Light sheot metal offers essentially no resistance to
blaat. NO plating, up to and Including 10 lbs In weight Is dished where
directly exposed to blast pressuxre. Gun tubs of 10 lb weight suffered

Rals ta nohon, booms and waste d10 not effectively resis
distortioaz, though ha"in curved surfaces. Damage to these elements
JA an InertAJaeffect and In due to the acceleration imparted to relatively
large masses having inufcet support to prevent bending or buckling
at their critical SOCtiM Panels of STS plating apparently do not show
m~pmlor resistance to dishin as evidenced by distortion of the forward
face CC the bridge structure.. Plating of 7-1/2 lhe weight, as in super-
stracture weather bulkheads and stacks, appears especially vdunerable
to blast pressure.
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(.) Coastructiws criticism of sue ncf.Sig
construction Incl tg m portant fUttings and q.... .. ....

10 b..in eigt.Superstriscturt plating should not be less th"
10 Is. in weight. Square corners shoud be elIimiated - ar -
practicable. This applies both to deck houses aug to weath"er re-
cosi closures.

OvrhWas should be ellmwnated.

Stacks should of less projected aa oaat ed at mat
loes than 10 lb. plate, aid be moesecurely eaotdto'O tibsti .
structure.

Door#s and door frames should be made los vulnerable to

blast pressure. Bulkheads ihouli be reinforced adjadentto door
frames -tn more effectively reaist iocal distorioan due to effets cc

ba studied for greater resistance against blast, vIbration, and Inertia

effects. Cradling xt booms requires special attentio.. Long span
betwean cradles should be avoided.

Spars, rigging,, and antennae should be reduced te a minimum
Radar devices should be made retractable or should have provi I
for rapid replwcment of spares.

C. Turrets, Guns and Directors.

(a S b) Protected and unprotected m ."nts.

All guts operate sa tactortbj except In Alliment.
One 20 mm gun is temporarily lnperatlvs us to ostmMcton by a beat I
UMS shield on the gun 'tee for protection of the grawar. Anl cap t
had been removed except otms at each comnr of, the na aigdeck W44e)
The forward, port, MA the after, stsrboard, 40mm 4N wOrO r•emoed 4

before the test,
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preventing app1.ica~i2)n *fblast ipre~iure against the- relatively broa~d
vr-rtcim1 inb oard stirfa&tŽi of "lie hatchiý girdors. SIcniar distortion of
hatch edge girders occ-ars J- t1ic& ai deck and first platform levels
to a lesser degree,

Itt Is apparent tbhat JYJess;u-i'e exerted athwartships by the
hatch girders ncaus-d the co~rnprecsion buckles in the uprper deck Plat-
ing and tenided to inc~rease the amount of deck deflection. The vertical
c Iomponent of blast poresz-are %caused dishing, both local and general.
But' it could not by Isef he usdbklnof the deck. It is be-
lieved that backlinth due to edg corripression of the ,deck plating was-
initiatcd prior tc dishing, inas iuch as the deck., In a dShed ondti
coald not hav7e lurnished,%suffficient lateral resis~tance 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
structure. The &otailed patrnc the upper deck deflection is provided
by the deck survey made after Test A, 0poo 91-, 89,20-,
91 1817 -1%, 9, 208t -9 10, 2'101710, 1960-4, 2, 2101-12~ p ages, 102,

1G4,104 1053 106f, 107, 108., 1.09, -J10, 111P 112 andl113) The pontoon
covers for thp f orward cargo hatch are damaged. (photos 18911r5, 6, 7,9

- ~ , , pagez '11.4, 1i5, 116 117 and 11P).

'The 5' x 7' ammunition hatch at framnes 56-58-1/2,on the.
upper dEck centerline, is severely da-maged., The hatch coive-r Was Iblowin
inward and, lar,4jed at th -I bottomn of. the ammunitionitrunk. Blast pre$s-
suire on the hatcX. cover and oni the sides ofte relativel y high doamndg
caused the coaihilng to collapse inward (photos 1817-11, 1901 __6 19614,1

pages 129 ~0 and 12.1). Preqsure rellected from th4 forward side
of tige structure at framet 59 0rb.l otibtdt al of

U~ppe~r deck darm age iii wý-ay c! 'he after cargo hatch isrn~ch eS thn hatinway o! th~e f orwa-rd cargo. hatch. Teuprdeck
14a 'ishe4d a rnaximuin of O-inches abreast the starboard side dfN~
cargo hatclx Distortion of hatch girders occur4red to a lesser degree
than in the f oxward cargo hatch area buat i1s in evidence at both upper
azd 'maift dee 1r ieleh (Phokos,190'7~i~ pages 32. and 23), Shielding
by the superstructure apparert].y prevented the Afer cargo hatch area

fron eing severey(~mg(
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"The upper deck aft of the after deckhouse is in good condition
except for areas of slight local dishing. Thc di.c1 is dished approximately
1-5/9 Inches, frames 150-158 starboard, between the bitts and the 5
inch gun mount (photo 1908'-11, page 122). A slight dish exists on the
port sidc -Iso abreast the gun mount. The de•k is dished about 1/2 inch at
the centerline abreast the after wildcat.

Bulkhead 59, between the upper and superstructure decks is
dished about iour inches. Upper deck longitudinal 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 on the star-
board side of the ship appear to be as neavily damaged as doors on the
port side. The two heavy doors to the starboard side of the wardroom
were blown off their hinges and into the wardroom, causing damage to
lurniture (photo 1959-11, page 124). The double doors to the carpenter
shop, port 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 weahhe- passageways, longitadinal and
transverse bulkheads are dished. Doors and door frames are damaged.
The port passageway area seems to have been shielded by the uppcr
deck and consequently suffered mach less damage than the starboard
passageway area. The port passageway, bulkhead 122, is dished and
the doors to the gear locker, outboard, and to the after troop berthing,
are modr1ately dished (photo 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 126).
The forward bulkhead (59) is intact but the door is dihed. The two doors
in the starboard after bulkhead 122 are torn off their hinges. The bulk-
head and door frames are severely dished (photos 1b19-2, 1908-8,
page 25 and 26). Recordings of scratch gages installed under the upper
deck are in Appendx, page 91.
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(b) Usability of deck in damaged condition.

UJ-abilit~y of weathier decks is not seriously affected.

(c) Condition of equ~pment and fittlz~gs.

The boat handling gear and the cargo booms are
seriously damaged (see Item B. Superstructure for boom damage).
All boat dav its are out of comnilscionecp thefowr tbod
davit which is operable. The forward davilt of the port rfter pair I,-
complete.Ly out of Its roller track. The after daviL of this pair is dis-
torted (photos 1962-6,41904-10, 1922-3, 4, 1882-4O, .1922-7, 1882-7,
1922--60.1959-9p 10, pages 127, 128, 120, 130, 131, 132, 1223, 134, 1.35j
and 136, Continued rolling Vf the ship undoubtedly would have had a
disastrous~ 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 demolished and hawse pipe covers blown
overboard.

2. Telephone handset ripped out of box on forecastle.

3. Pu~ato locker Dn upper deck at frames 20-23 severely
dished on. all sides.

4. Hold-down bolts on starboard forward Qeck winch failed
due to depresston of the deck in way of the winch foundations (photos
1960-2, 188-2-9, pages 112 and 137).

5. No. 5 cargo-, winch. capstan. shaft bent.,

6. Hold-down bolts of ventilator, frame 55, upper deck.. star-
board, sheared off and ventilator blown overboard. Hold-down bolts
loosened on port ventilator (phbtos 181.7-10, 2101 -10, pages 106 and

T 7. Fire hose at station 01 -29 -2 cut off at p u arnd hose rack
bent.
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8. No. S davit contpoller box blown off bulkhead.

9. Magazine sprinkler boxes distorted and glass broken.

10. Life rafts blown abotit and overboard, or damaged by falling
debris. Only 8 good rafts remazin out of an original 48.

11. Forward por't boat boomL knocked out of stowage bracket.

1? All t=p qi&. e vas ripped and torn. The three layers over
the if1,ývsrd cgo, Wft~n 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 dec.k.

16. Four steel Jacobs ladders damaged beyond repair.

16. Port side debarkation net ripped and torn beyond use..
(The starboard net remi~aned. intact).

17. Port G on bull horn blown overboard and starboard horn
demolished; flood lights demolished.

18. Spare 40 Mr M gun. barrel booes dished In on. all sides.

19. Taffrwal long blown cff port side and lost.

20. Several stays and guys failed in the turnbhckle bolt threads.

21. Smoke generators on after deckhouse top damaged beyond
repa4.

22. Bot t atrpladnes, one on the pper deck starboard abreast the
after cargo hatch and the other In the alter hold, are severely damaged
by falling debris (photo 1961-8, 11., 1,908,-1, pages~ 138, 139 and, 140).

23. Two test bombs, one 350 lb and one 500 .b were knocked clear
of their stowage pad eyes on the upper deck androlled Into the depression
to port and starboard of the forward cargo hatch (photos 2086-1% 1930-11
pages 109 and 111).
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24. Pipe lifelines are damaged (photo& 1W*0-8, pap 141).

F. Exterior Hull. (above waterline)

(a) Condition of exterior hull plat!Wn and causes d damum.

The exterior hull in essentially undamaged except
for a set of buckles in the starboard shell ping between frames 46 -
48 and slight waves in the plating near frame 30. The buckles at frames
46-48 extend from the upper deck to below the waterIlAe (phctos 1901-
8, 10, pages 27 and 142). These bucklee are associated with the failure
of the ships girders as the upper deck dished and longitudinal gh-dere
distorted in this area. The cause of the dameje was the air blast load-
Ing at the upper deck and vertical surfaces'.

(b) Gendition of exterior hull fittings and ciwxem of damea.

Boat booms aud light hull fittings are damaged by
the air blast.

(c) Details of any impairment of sheer strake.

The starboard shell plate is buckled between frames
45 and 48. The sheer strtae has two buckles at this location which are
about 1-1/2 and 3-inches deep.

(d) Condition of side armor.

Not Applicable.

G. Interior Cormpartments (above w.l.).

(a) D-amage to structure and causes.

In the forward cargo hatch area, the starboard side
of the main deck is dished approximately 6-inches (photos 1907-5, 1891-
3, 1817-12, 1907-8, 9, 2086-4,5,8, 2101-1, 2, 4, 5, pages 18, 21, 143,
144, 145, 14%, 147, 148, 149, 150, 151 and 152). Stress patterns are
clearly indicated in paint cracking (photos 1889-1, 1891-10, 11, 12,
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2156-1, 2, pages 153, 154, 156, 156, 157 and 158). The port side has
negligible dishing. This area was shielded by the semi-structural
port longtudinalbulkhead of the hatch opening. The bulkhead is dished
outboard appr,1imately four Inches (photos 1817-12, 2101-6j 6, 1960-5
pagee 143, 152, 159 and 180).

The fir'st platform deck to port and starboard of the forward
cargo hatch is dished approximately three inches (photos 1907-6, 8,
pages 18 and 19). The hatch edge longitudinal girders are deflected
at the main deck level, starboard and at the first platform level port
and starboard (photoe 1907-5, 8, 1891-2, S, 2101-1, 5, pages 18, 19, 20,9
21, 149 and 152). Deflection of these girder. severely strained the
web columns at bulkheads 40 and 568 and caused web buckling in both
columns and girders (photos 1907-5, 6, 1891 -2, 3, 2086-8, 2101 -1, 5,
1890-8, 2086-2, 1890-9, 12, 1907-10, 20868-3, 2171-11, pages 18, 19,
20, 21, 148, 140, 1b2, 161, 182, 183, 164, 165, 166 and 167) At bulk-
head 513, starboard, the welded connoction of the column to the mAin
deck iA cracked at the- lange-and web (tphotos 1890-8, 208M-2, pages
161 and 182). Bulkhead 40, between the main and upper deck is dished
forward (photo 1909-3, page 188). Intermittent welds on stiffeners
on the forward side are fractuved (photos20M8-6, page 189). De-
flectiop of the. upper deck uaound frame 27, port id starboard, re-
sulted 'An distortion of bulkIhend 27 between the main and upper decks
and severely strained the port and starboard web columns on the after
side of the bulkhead (photos 2171-9, 10, pages 170 and 171). 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 fr- I
ward to bulkhead 27 (photos 1907-8, 7, 1810-11, 7, 2101-3, pages 144,
172, 113, 174 and 175. Damage to Intezior bulkheads on the main
deck is superlicial. Bulkhead 59, starboard, is buckled adjacent to
the passageway longitudinal builkhead, and in compartmentz B-101-E
and B-102-L.

Interior damage in the after cargo hatch area Is similar
but much lighter thau the forward damage. The main de'ck to star-
board of the cargo hatch Is dished a maximum of 1-inch. The star-r
board hatch edge girder is deflected downward, (photo 1907-12,
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 (APA77)

Page 39 of 147 Pages



faibires occurred under the main deck In way of column web bucklin
(photos 1908-6, 7, pages 176 and 177). The semi-structural longitudinal
bulkhead between the main ard upper deeks at the port edge at the cargo
hatch is slightly dished outboard. Bulkhead 124,, between the main and
upper decks, is dished aft approximately six inches. The stiffeners ara
tripped. The center3lne stiftener Is pulled away from its IarmIttUet
welds along the apper third of its length (photo 1908-2, page 178),

In the main deck troop berthbg space, frams 124 to 13, the jpoi't stanchion (d/y"t O.Do- pipe) in bentA aft-Appr ma':mtely 1-i/4-lachenji =

(photo 190 O-9, page 179), and the starboard stanchion bent aft Approi-]
mately 2-1/4-Inches. The top and bottom conaections of the stawbf
are Udtact. In the troop washroom on the main deck. The starboard bvlk-m
head Is dished approx~mately 3/8 of an inch betuen frarmw14 iAn 158i
The longitudinal bulkhead of the starboard main deck passageway is
severely dished inboard between frames 100-110 and 116-122, with the
most severe dishing in the after sectivn. On the Inboard side of this
bulkhead eleven of the fifteen beam brackets under the upper deck are
slightly buckled.

(b) Damage to joiner bulkheads and causes.

Damage to joiner bulkheads is moderate except
in the bridge structure and occurred primarily in mein deck areas
expoved to the blast that entered the cargo hatches. This damage
is confled to the port side In way f the ships fice, aft, and the port

,.paisidkwa.y, forward.

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

Except for cargo hatch covers, damage to Interior j
closures and fittings other than those in joiner bulkheads is negligible.
In the after cargo hatch, Vhe three after, main deck, pontoon type hatch
covers were blown into the hold (photos 1907-12, 1908-5, pages 23 and
180). The forward pontoon, is severely dished but remains In place
(photo 1907-11, page 22). The two starboard hinge pins are bent and
all four binge pads are pulled out of their welds. The strongbacks
18" x 7-1/2" 1-beam, 3/8" web and 1/2" flange, were blown from the
upper deck level and landed in the hold. A typical shear failure at ±

the end of a strongback Is shown in photo 1908-4 on page 181. Typical
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damage to hatch battens iS shown in photo 1907-3 on page 182.

(d) Condition of equipment within compartments.

Berths and lockers are disarranged in both the
forward and a1ter main deck cargo hatch area (photos 2088-5, 2101-1,
and 2, pages 147, 149 and 160). Disarrangement of berths is genixal
In after troop berttling spaces on the main deck and below (photo
1908-12, pogp 183).,, Lghting fixtures in the forward cargo hatch area
have damaged support, but light globes and bulbs are, in general, ira-,
broken. Special equlpument (diesel generators, electric panels, etc.),
located in the forward hold was damaged by fall'ng hatch covers and
*atrongbacks (photos 1WO-8, 1901-1, 3, 4, pages 184, 198, 192 and 184
An airplane in the after hold was damaged In a similar fashion (photo
1961-11, i908-1, pages$139 and 140).

(e) Evidence of fire,

Thert Is no eVidence of fire.

(I) Damage in way af piping, cables, ventUation ducts, etc..

Damage to cable and piping Is, in general, slight.
It consists of distortion In way of dished docks. On the fire and flushing
system some pipe flanges are separated (photo P?086-3, page 186). On
the main deck, starboard, in way of the forward cargo hatch ventilation
ducts are collapsed and the seams are opened (photos 2086-5, 2101-1,
2, 4, pages 147, 149, 150 and 151). On the first platform level the damage
is less-wA principally comfined to separation of duct joints (photos
19W7-7, 2086-7, pages 172 and 186). Similar damage to ventilation.
ducts occurred In the after cargo hatch area.

(g) Estimate of reduction in watertignt subdivision habit-
ability aXd utility of compartments.

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 veatilation duct
damage.
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H. Armor Decks and MseleosArmor,

Not Applicabl.

I. Interior Compartments (below w.l.).

(at b I c) Damage to structural and jaine uk~,sc~
closures and causes.

Noi structural damage occurredi below the iwatelne
exetto No., 1 upt&M. in the forwar! mc r7 ps.W Ie s

were fractured where the vertical section rmaIse foa the bollat.
These seams were rewelded and the boiler lighted Ed satistaoorgIy.
Damhe" to this uptake in believed to have been Gdi. to blat preswze
coming down the stack.

(d) Damage to eq~pment within compartments.

No damage to m&chusry or I ASM~ QA~~
except that both smoke periscope mirror holders in the englne roon

wrcued at the uluminum welded joints. -qlmn twdin both
holds was damaged by falling hatchi poatooAisnd-sw~ak~

(e) Flooding,

No flooding occurred.

f)Damiage in way at piping, cables, ventilation duacts, aet..

No dAmage.

(g) Estimate of reduction In watertight subdivisions habit-
ability or tility of spaces,

No reduction in watertight subdivision, hbitabilit
or utility.

3. Underwater Hull.

No damage is known to. have occurred to any part
of the underwaL4~r hull, rudder, strutes propeller shafts$, or stern whabe
stuffing glands except in way of the starboard shell, frames 46 to 48,t
where the plating.is buckled.
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K. Team*.

L. Flooding.

No flooding occumrbd In this ship.

M. Ventilation (exclusiw ot blowers).

(a) Damap to ventilatan ducts, =A ecaes.

Damag to ve ntilHtIn ducts In severe in the forwa
and after cargo hatch areas. The most exteu-niv damap occurs an
the main deck level, abreast the starboard side of the forward cargo
batch. potos WU8-5, 2101-1, 2, 4, 1907-7, 2086-7, papa 147, 14%,
150, 151, 172 and 185)o On the upper deck at fame (55 the sarboard
v or hold down bolts shured off and the Ventilato was bgwa
overboaid; tM Pt vematoi- aopposits suffared loo hdlat

(b) Evidene that the vetIlation system conucted heat,

blast, fire, or smok@ below dsck.

None.

(c) E3dlencm that vmetihton ducts allowed progree.ive
flooding.

No flooding occurred.
(d) ConatU•~ critic16M. ,1

No comment.

N. Ship Control.

(a) Damage to ship control stations and causes.

Damage to pilot house instruments is slight although
the forward face ol the pilot house is severely dished by direct exposure
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to air blast (photos 1905-10, '21058-40 pages 85 and 68). The"e to no
dsMAg. to equipment In the chart room, although the forward and
Port bulkheads are damaged (photo 1905-5, page 188). The seconar
coGnin station located on the signal bridge level forward ol the dtW
stack suffered severe damage due partly to air blast and partly to the
24Inchi searchlight which was blown off the port aide of the forward
Stack, (photo 19ON-8. page 52). Gyro ropeaters,, port &W A arboard,I
Were blown overboard from the navigating bridge wing and from thesigaW bridge. The CIC, gyro compass, and interior commrurication
etIlpment appears to be lin satisfacetory cond#tto. The ateerbig Cutr
'Was not affteted*

(b) Constructive criticism cd ship control systems.

The secondiary conning station on the- signal bride
level should be provided with a splinter proat shield suffcient to pro-
tact Instruments and personnel from blast and pressure effects*

0. Fire Control.

(a) Damage of fire control stations and comses.

The fire control station on the, signal bridge 18
nearly 100 percent operable except f,.r possible severance of elec-
trica connections with other control stations, The port 40MM ditector
on the after dkhuetop Is inoperable due to severe aftward tilt
(d the director tub foundations (photos 1981-10,9 1908-10, papas 84 ad
125).

(b) Constructive criticism of location and arrangement
at stations.

The commanding officer states that the forward
* ~fire control station on the signal bridge In cmnsdered tc be lJa the
* best avalin~ble location,, particularly from an AA point of view but

that the present station could be greatly Improved by nsaatof a
an inverted,, curved shield streamlined with the su±'rounding structure,,
for protection tW rersonnel.

SECRET USS C-R1TENDEN (APA7?)

Page 44 of 147 Pages

k5I



P. Ammunition Behavior.

(a) Ready service ammunition, locattcn, proateot, bgs-4
havlor under heat and blast.

No damage occuirzed to ready service boxes or to
ready ammunition. Sevral 40MM cartrifges were knocketd out o
stowageall"ipIn guA tubs.

0') Magazines; location, protection, forces Involved,
behavior.

No dmage occured to aimwion i clulping
rooms or magazines. Two test bombs exposed on tbe upper deck by
the forward cargo hatch were blown from their temporary moorings
but were OthewiseeAnaig4

(c) List of stowages, which are Insuff, lently protected
and effects~ an ship survival of explosion of each stowWge

NOW4

(d Bhavior of gasoline stoweave

No damage occurred.

. Amm tn Haling.

(a) Condition and operability of ammution handling

The 5-1nUh ammunltion hoismt are operable.
Passbg scuttles are operalse In all magainles. No damage is
known to have occurred to any ammunition handling device.

0() Evidenee that any ammunition handling device contri-
buted to paseft o heat fire, blast, or flooding water.

No evidence was founa that devices permitted heat,
fir., blast or water to pas.
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(c) Cotl~ctructiv~e criticisin of design and construction 01

ammunition h1-andlinig deviceo,

No coyninelat.

R. Strength.

(a) Perraayient hog- ci sag,,

No evidicr c exists or any hog or sag.

(KShear straixis in ht~l, plating.

The starboard shell plating is -severely wrinkled.,
frames 4,5-48, iro~r, the upper dleck to belýiw tewtr (photos 19Q1. -8ý
9, pages 2~7 anid 28).

(c) Evidence of transverse or: rackiagý strains.'

Due to the fact that the ah~ip received 'the a'ir blast
on th,ý port 7,,e~ forward, It-here, is possibility that wrinkling of the s;tar-

badshell plating is due to i'ompressive stress. It appears:, however,
that this w.-inklir4',,`s associated with. the'reduction in the srn at
the forward quart!'-r ~ptdnt du~e to the damagedi decks and longitudin;al3
gircder's in way of the forward carao hatd~h at the upper, rraim, arid first
piat'torn- deck lIevels.

(d) Detatl's of local failures in way of structural dis.-or1 -

In way of the forward. cargro 'hatc'h, tirie upper. *Jec~k is
dish(-. 20 -i~nches, starboard. and 16-inclhes, -port. The rn. *r. dec'k and
.fir;t plat~ozzza inh this area are sitnilarly dished, k1.houcgh le,,A severely.
The forwo re cargo hsitch bpluinlgirders are spread, tilted, and
se ~erely deflected, The w,.o columns at the girder ends are 'ieve rely
sir airied. Simnilar damlagc -to a less~e. dt.Žgre e-, occulrs in way Of dhe after
".art, hatc~h*

(e) Evldenc~f,ý of panel deflection unrder olast.J The most outstanding example of panel def lection in
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this ship occurs in damage to bulkhead 59, the forward face of the
bridge structure (photos 1960-3, 2102-2. pages 29 and 32). Dishing
of weather bulkheads facing forward 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 side 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. Miscellaneous.

Paint damage is confined principally 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 1960-12, 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 2f
port and sent to Naval Material] Laboratcry for analysis of paint. The
white numerals 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 1960-12, 1817-8, pages
187 and 18g.

No manila lines, cables, wires, canvas or other equipment
is burned. Fire hoses are darkened and frayed. Mz4nila rope appeared
dried out and wire rope boat falls appeared to have had all the grease
dried out 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 than
any other. White enamel held up satisfactorily; it was only necessary
to 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, was buri2,od off. This was also used on the draft
numerals. Anchor black appeared as if the heat i ad melted some of
the tar base.

The yellow chrCmLte was burned off.

Red iron oxide, and ships own mixed red lead held up
well when used as paint. _L he parts of the deck on which these were
used lost the top blue gray Leck paint from the heat, leaving only the
red iron oxide and red lead underneath.

A maximum-minimum thermometer on the upper deck for-
ward registered a temperature of 95 0, Indicating that the duration of
the flash heat was too short to influence this instrument.

I L I
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TECHNICAL INSPECTION REPORT

SECTION II - MLCHINLRY

GENERAL SUMMARY OF MACHINERY DAMAGE

I. Target Condition After Test.

(a) Drafts after test; list; general areas o ilodling, 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 forward side. Supports, both internal and external,
of the after stack failed, leaving the stack in place but in a pre-
carious position. Nos. 2 and 4 (port) WVelin davits received severe
structural damage.

(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. There was moderate damage to the uptake&.
The forward starboard cargo winch was torn loose from its foudatIn.
The port Welin davits (nos. 2 and 4) were severely damaged structurally.
The electric controller rf No. 3 Welin davit waz torn loose from the
bulkhead. The starboard side of the firemain loop was opened and
three places Iut below the upper deck. There was a large amount
of scatte*ed minor damage- to pipin, electric drinking fountains, etc..

IL Forces Evidenced and Effects Noted.

(a) Heat.

Paint on the port side of exposed machinerywas
ba4ly scorched and blistered.
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(b) Fires and eXplosions.

No evidence.

c)Shock.

No evidence.

(d) Pressure.

Blast pressure, and the whipping motion of the ship
Iollowing the blast, are believed to have caused all of the damag3 to
machhiery. The blast came from Lhe port side°

(e) Effects apparently peculiar to the atom bomb.

A blast pressure of this magnitude Is apparently
peculiar to the atom bomb.

ML. Effects of Damage.

(a) Effect on machinery and ship control. -

Both boilers could have continued in operation
with an estimated reduction in efficiency of 50% forward, 25% aft.
#1 boiler was repaired by ýhe ship's force In about 2 hours ard is
now fully operable.- The after stack was seriously weakened and
would probably have fallen over if heavy weather had been encountered, A

in which case maximum load on the after boiler would be reduced to
50% or leass of normal. Damage to the firemain consideýrably lessened
the effectiveness of this system. Three of the four Welln davits were
maele inoperable and two are believed to be beyoigd repair, This
reduces the ability of the vessel to lower boats by 75%.

(b) Effect on gunnery and fire control.

No comment.
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(c) Effect on water-tight Integrity and stability.

No comment.

(d) EMfect on personnel and habitability.

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

(e) Total effect on fighting efficiency.

Damage to the Welin davits, reducing the vessel's
ability to lower boats, would seriously reduce her efficienc'y 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 maximumn speed was
reduced to about e knots for 2 hours, and that 9fter temporary repairs
to the forward boiler speed could be built up to about 13 knots (16
knots is designed speed). It is estimated that approximately 25 days"
work at a shipyard would be required to restore all machinery to
aormal operoting condition.

IV. General Summary.

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

V. Preliminary Recommendation.

Stacks should be made more resistant to blast
pressure.

Piping, especiaslly msdn lines, should be so located
that it is not Likely to be damaged by deflection af decks and bulkheads.
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DETAILED DESCRIPTION OF MACHINERY DAMAGE

A. General Description of Machinery Damage.

(a) Overall condition.

Boiler number one was damaged but co-ild be
repaired by the ship's force within two hours. Both stacks were
damaged, ute after one severely. However, in an emergency I oth
boilers could have been steamed with some reduction in efficiency.
There were three failures in the firemain at flanges, and numerous
failures in piping connected to the firemains. The latter are of only
local significance. All Welin dav. a except number one were severely
damaged.

(c) Areas 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 ifremain on the main deck starboard, and
this amage was caused by deflection of the deck overhead by the
blast pressure.

(c) Primary c•use of damage in each area ot major damage.

All sagnitcant damage was caused by blast pres&uzre.
Damage to the firemain was, in most cases, caused by deflection of
decks and bulkheads redlting from the blast presure,

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

Both boilers could have continued in. operation with
an estimated reduction In aeficlency of 50% in the forward boiler and
25% aft. Boiler number one could have been repaired to restore full
oweration in approximately two hours. The after stack waA seriously
weakened and might have fallen over If heavy weather had been en-
countered. Otherwise, operation of the after boiler could be, continued.
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There might have been some personnel casualties in the enrglierooms
because of blast pressure coming through light 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
firemai. and after stack within 48 hours. Three of the four Welln davits
are Inoperable. One of them could be repaired by a tender in about
four days, the other two are beyond economical repair.

B. Boilers. *

(a) Air Casings.

Boiler #1 - The vertical swams 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 welded 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
Jints 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 boiler 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.

Boiler #2 - No damage to casing.

(b) External Fittings.

Both smoke periscopes failed at the reflectlon
unit where the periscope shaft leaves the boiler casing and is bent,
through 900 to the vertical. This is an aluminum casting with a
Sthrea~ed bosS at each end, a mirror in the middle, and a piece

Aof /8Cs glasS plate mounted in the top boss. Blast pressure blew out
these bossea, The periscope of #1 boiler had the boss broken ail the
way around. That of #2 bo.er had the boss broken about 1/3 cf the
way around the periphery' The glass plates were andamaged. At the

0point of rupture the aluminum Is about 1/8" thick,

(c) Fuel Oil, Burner Assemblies.

No damage.
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(d) Brickwork md Fracos.

No damage.

(e) Steam and Water Drumn and Headers.

No danmg.

( Tubes.

No damage.

(g) Foundations.

No damage.

(h) Stacks and Uptakes.

Forward stack and uptakes - The outer stack casing
was badly bent and crushed in. (See ahoto 1878-8; page 47). This does
not affect operatlio. The Uimer auslng Is undamaged. The inner and
ote casup of h uptakes are 1raced by staybolta. Near the bottom
of the uptake there were a number of holes in the inner casing. These
holes .vear to have beo torn In the casing by the staybolts during

SvatUWa relative motiou between Inner and outer uptake casings. Six
holes wer•fomd In the starboard side of this casing and three in the
after side. These holes are 1/3" to 3/4- In d¶ameter. It is probable
.that stlU erb exist taher up the casing in areas bIccessible
for npe'

After stack and uptakes - The after stack has a
tear In the outer caing at bottom of the access door (forward end of
saek& reacd from s1pperstiut dc tandhi ng aboutt 3 feet around
the stack to taoard On ti door opening, and about 4 inches to port.
0.e pkotos 1878-4,,5; pa 50nd 51) From this point the
outp casing Is flattened and pushd in against the inner casing across
the )Mnre forward erd of the stack almost up to Its top. Th sides and
after end of the outer stack casinr are badly crumpled and bent, and
there are several sm&a tears. A number 0f stays and braces lnaide
the outer stack ci ax brokmn, som are bae1t. 0.. photo 1878-7;
pag 53).
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The galley smoke stack Is a 12". brass pipe
passin up between the Inner and outer casingin of the after stack.
It was broken apart at the forward side; In ot horlzont~L UMn uabout
six feet above the main deck, the ruptu~re- extending about halfwa~y
around the pipe. Above this ruptuare the pipe was fLattened for
most of its length,, the walls of the pipe being now about two Inches

-apart. The steel atmospheric exhaust pipe, outboard of the Colley
smokepipe and against the outer stack casing, was not damaged

There is a tear In the Inner casing Mado 11V"
long and about 8* Wide Lat the widest point, With its axishaactl
This tear is about 3' above the superstructure deck on the forward
alde hof teOSIA1g somewha ito port of the centerline. I.twas op-
parently caused by the outer casing and galley smokepIpe bigpse
against It.

fIn the uptakes of 42 boller-ii ola*L~wt
those described aboe for #1 uptake were found. These were a&U on
the starboard aide of the uptak~e and were svaUlar than those I& the
forward uptake, the largest being at out 1/2" in diameter. Thor.
may be similar holes higher up In the uptakes.

()Geaeral Notes.
When the crew evaciated the ship at 080 on

I Jdy, #1 boller was lefttwith 450, lbs/sq. In. sta mpreen"s W #2
with 450 lbafuq. in. hydrostatic pressure. When the crew rthuwnd oA
the morning of 4 Juy there was no prnsaurc I&,Ztw bodr. k
#2 was fU11 of water with no e'ridenwct o leakaps.

Boiler #1 was, tested hydroftatitally 99We Test A
with results similar to thome before the test. A was ldWte aff an
5 July wan has beert In use Mmne with no dMects other Umthe noted
abov.e. Boiler # 2 w as lighted oif ta&W tesated under i k a iM

1A.) oni 11 July. No defects were found other. than those ad".d aove.

Results cd H1ydroetatkc tests on #2 Boiler.
Before Test A
Iriltial Pressure 450 lbs.
Time required for pressure to drop 100 lbs - - 4 hours
Time required for prebure to drop to 0 10 lhouars
SECRET USS CRITTENDEN (APA7?)
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After Test A

Initial O".ssure *-.bO lbs.

Time required for pressure to drop:

160i--- - - - -- 6 inutes
2501bs. -- - - - - - - AO minutes
300 Lbs. - - - - - - 15 MInutev
3251bs. - - - - - - 20 nanutes
350 lb - - - - - - - - - 30 minutes
400 bs. - - - - -- 19 hours

Repairs had been made on this boiler between
tests, such as renewhg leaking gaskets. All pressure leaks were
through leaking valves,

TesLJvwtao effect on the pressum pto al the
boilers on thIs vesel.

C. Mowers.

=• Undamaged. AU four blowem have been operated
at apuroximately 1/2 full load since Text A.

D. Fuel 01 Plq, pment.

Undamaged. All eqipment has been operated

under service cod since Tes A.

.E. Boilr Feedwater &at.

Undaumag. All equipment hes been operated inder
servlce conditions since Test A.

F. Uain Propulsion Machinery.

Undamaged. The main turbines have been operated
at no load far five hours, and have been used while the " shtfed berth
since Test A. T•p~y have been operated in both directia.
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0. Reduction Geara.

Not AppUcae.

H. Shattng• and BearIg.-f

Undamaged. 8Mhuug arA b-arbng wwe cnecked

LIo Lubtimcatl System.

Undamags All . pmshas been opiated
und•r• srfic eamc am 1 lm Taft A.

J. Condensers and Air Ejectors.

Undnwgd.All co 1exase hs~w bee operatI4
under service conditions with a vacuum of 29-1/2 a1no Test A.

NO. PUMp.
Uhdam"ed. All pumpA s have beoa % ated ue.-

*&rvice condItions Since Test A.

L. AwUxlawy 0eneratvw Muthrlamss d -Gunr),

U nad All gemrttoz' bAve bm ,rpeae4
at rated lo*A mime TestA.
IL. Propellers.

Undamaged. The propeUers were checked while
the "hi -w=s undeay.

N. Dlstilling Plant.

Undamaged. The plant has been operated since
Test A with the same capacity and quality of water as before the JOB
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0. 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 1882-9, 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- normal 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 C ýk 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 inflict 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. Both ammunition hoists and the gasoline hoist have
been operated under service conditions since Test A.
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3. Davit #2 - The forward and after heads were bent aft.
The after trackway is bent and fwit-ted 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 I ).

5. Davit #3 - The electrical controller was torn loose from
the bulkhead. This prevents operation ol the davit..

6. Davit #1 was undamaged.

S. Ventilation (Machinery).

No damage to machinery. A few vent 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 fire
pump have been operated under service conditions since Test A.

V. Piping Systems.

Damage occurred in the piping systems as noted below.

(a) Main Steam.

No damage.

(b) Auxiliary Steam.

No damage.
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(c) Auxiliary Exhaust.

No damage.

(d) CondensatE ant Feedwater.

No damage.

(e) Fuel.

No damage.

(f) Lub Oil.

No damage.

(g) Firemain, sprinkling and Water Curtain.

1. A flanged connection in the 6" 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 fifth flange, about 2
feet forward of the expansion joint in the after bulkhead of the hold
arame 50) was undamaged.

2. A similar failure occurred in #2 hold, frame 118,
starboard, at the flanie 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-L, main deck, the
flange in the 6" main just aft of the bulkhead, frame 140, starboard,
failed. Nothing fell on this flange and the deck over it Is not apI reciably
distorted. All except the 2 or 3 top bolts pulled loose. 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, port, 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 platfornxT the flange of a
fireplug riser failed. The bolts pulled loose. The flange was not
damaged. This is believed to have been caused by deflection of the
bulkhead to which the riser was strapped.

6. A similar failure occurred at frame 58, port,
main deck. In 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.

0) Compressed Air.

No damage.

(k) Hydraulic.

No damage.

(1) Gasoline.

No damage.

(m) Other Systems.

1. All four diesel boat filling 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 broke near the lower end of the threaded
portion. At #3 station, frame 104, starboard, 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 fittings in the diesel oil 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 arid iteam. Piping to the ,histle was not damaged.

W. Miscellaneous.

Several electric drinking fountains had 'heir
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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I
-1 ECHNICAL INSPECTION REPORT

SECTION Ill - ELECTRICAL

'`ENERAL SUMMARY OF ELECTRICAL DAMAGE

I. T•,•e~N'-.nditlon After Test.

(a) Drafts after test; list; general areas of flooding, sources,

The drafts arnd list were not observed. No flooding

(b) Structural damage.

The slAp received considerable structural 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:

t. Both 24 inch searchlights and one 12 inch search.lght
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 anemometer 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.

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

U1. 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! 3 were broken.

(d) Pressure.

This vessel was subjected to high pressures (air
blast). This is evidenced by the searchlights, davit controller, 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 bomb.

The loss of residual magnetism of #1 Ship Service
generator may have been due to an atomic bomb effect.
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LII. 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 boiler auxiliaries were operable. Had the
#1 AC ship a 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 t.ere
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 loss of both 24-inch searchlights which were
damaged beyond repair. The loss of a few sound powered telephiones
the port 6 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 replac2 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 g, mnery 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 hatch covers. From an
electrical standpoint, casualties might have resulted from electrical
equipment such as the searchlights and the bull horn becoming missiles.

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

(e) Total effect on fighting efficiency.

Due to personnel casualties and due to the damage
to the vessel, its fighting efficiency was greatly reduced. Electrically,
the effects were slight. Disembarkation would have been hampered
by the loss of the davit controller, however, this damage could have
been repaired by the ship's force in a few hours. 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 approximately
90% efficiency.

IV. General Summary of Observers' $rmpressions and Conclusions.

rhis ",essel received the most damage of any of the
transports that survived the fL st atomic bomb test. Although the ship's
hull received considerable damage there was very little 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.

(a) 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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I
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) it is recommended that consideration be given to mounting
'equipment such as controllers on some sort of mounting pads or straps
so that some bulkhead distortion can occur without damage to the
equipment.

(d) It is recommended that where possible, cable be run along
beams instead of along light metal joiner bulkheads. It is considered
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 prevent them from
being jarred or blown from their 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 resulted
from the test:.

1. Approximately six lighting cables were cut by distorted
or blown-ott bulkheads. 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 wes damaged by falling hatch covers.

(b) 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 damage.

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 #I AC ship's service generator lost 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 undamaged
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 auxflaries were operable
after the test.

3. All electrical propulsion equipment was operable after
the t0st.

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.

5. 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.

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

7. The 24" searchlights were damaed 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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(e) 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 Propulsion 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 KWO 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, tt 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 nf 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 12EM, installed in the forward hold was hit by falling hatch
covers, see photograph 1901-4; page -J . 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 191. 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.

(c) The special code 660 - 60 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 enw4ne end of
the set. See photograph 1901-1; page 196, showing debri. z generator
and cracked frame. The generator control panel which was moumted
on the generator frame was knocked off and completely 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 covers. See photograph 1901-3; page 192. The diesel
manifold was knocked off and the generator brush cover plate was
crushed down against the brush rigging. See photographs 1948-11,
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 trie purpose of determining how these sets of modern Navy design
would compare wit - -iormal ships generator sets. The difference
in conditions cause tie loose cargo hatch covers was not foreseen.
Although this test ga 4 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 eqidpment 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 numing 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 860, CV9 class
control bench board, Item 12E5, located in the forward cargo hold
was hit by falling hatch covers. See photograph 1949-10; page 95 ,

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 fire 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 60% 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 11e 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 tr~ansformers in-
stalled on this vessel.

L. Submarine Propelling Batteries.

Not Applicable.

3. Portable Batteries.

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

K. Motors, Motor Generator Sets and Motor Controllers.

(a) The motor for the propeller type fan located at frame 68.,
port side, main deck was not operable since the mounting support f or
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
106 port side had the paint burned due to the radiant heat of the blast.
Trhe motor appeared to be otherwise undamaged, however, it was niot
tested since the davit was smashed. See photograph 1882-68; page ±

showing mechanical damage to davit.
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(c) The special Code 660 - 75 KW, 450 V AC, 230 V DC
motor-generator set, Item 12E4, located In the forward cargo hold
was hit by falling hatch covers. See photographs 1901 -2; page .,)0
showing the set covered with debris. The commutator was scored
and knocked out of true. The shaft appeared to be bent. See photo-
graph 1949-7; page201 , 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 93 port has Its enclosure
slightly bent due to the distortion of the bulkhead. The ccwitroller
operated satisfactorily after the test.

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

(f) The General Electric Company Type Cr 5431-D31Y
Welin davit controller located on the main deck at frame 105, star-
board side, was knocked off the bulkhead by the blast. The four 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 ccntrol
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 breakJng 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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(g) The Cutler-Hammer, Bulletin 898ED21, size 1, 2 speed
Two winding ventilating fan controller located in the crews quarters,
port side of the #1 cargo hold had its case di3torted due to being b~t
by a water curtain value reach rod. Although the case was distorted
the controller still operated satisfactorily.

(h) The controllers for the two port Welin davits had their
enclosure doors dished inward due to the blast. The controllers appeared
operable, however, they were not tested, due to the failure nf 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 U•e lamps, reflectors and flxtures 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) All 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 rough service lamps
were broken - One in the CIC room frame 63; 03 deck - one in the
Captain's pantry frame 62; 02 deck - one in the rrs, io direction finder
room frame 80; 04 deck - others probably were broken but were re-
placed prior to this inspection.

M. Searchlights.

(a) The 12" signalling searchlight located on the port signal
bridge was lifted out of its mounting socket and was missing. Socket
appeared to be undamaged.
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Recommendations.

It is 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 been removed nnd lost In all cases noted.
Since these lights are frequently moved from one location to another,
a m3thod to prevent careless loss of the holding down device should
be provided.

(b) The 12" signalling searcuDIght located Pdt of the aft
stack at frame 103 had the strap to which the socket was welded bent
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 93013, was carr'ked away by the blast and landed in the
Secondary Control Station on the deck below. Ref. photograph 1904-6
page 52 . The bolts hclding the searchlight yoke to the flange were
sheared. Ref. photo&raph 1876-6; page 47 , showing distortion of
the searchlight mounting platform.

(d) The starboard 24" searchlight, Navy Model 93013,
was smashed against the railing. See photographs, 1904-5, 1901-5
and 1922-5; pages 46 , 64 , and 55 . The glass was broken and
the searchlight interior was gutted. The reflector 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.

The 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
coils and control box parted. The coils and control box appeared to
be undamaged.
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0. 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 binxmcle stands were bent. It is considered that wie air blost
dislodged the repeaters and the stands were bent when struck by the
bridge shield whlcn 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.

(b) Hull photographs 1904-6, 8; pages 52 and 49, show
the secondnry control station on the 04 level and the damage to the
pelorus located there. The repeater dial window %as 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 Ptre 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 tact that
only one of the six studs was In place. This tud had pulled through
the flange on the stand.

(c) The glass was bi oken 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 damage to the
pelorus repeaters could be eliminated by lengthening the gimbal pins
which hold the repeater 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, staruoard side. It was scorched by the radian.
heat, the diaphrams were distorted by the air blast and the transmitter
mouth piece was broken from impact with a director shield.
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(b) One RCA Type MI-2040-A hand det loeato in a cabinet
without a cover at frame 25, 01 dedk on the port side was Scorched by
the radiant heat, the transmitter and receiver diaphrams were dis-
torted and the handset bracket was bent by the-air blast. Had the cover
been on the cabinet, this damage would not have occurred.

(c) Telephone Jack Box at frame 59, cnterline, on the 04
level, had its paint badly burned by the radiant heat. Othar 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 the air blast and the hand set
inside was rendered inoperable 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 Telephones.

Not Applicable.

R. Announcing Systems.

(a) The tripod mounted reproducer for the PAB system
was damaged in falling and from being hit. by a missile. One speaker
magnet and diaphram assembly were destroyed due to the missile.
Examination of another speaker showed the voice coLl u td diaphram
undamaged although 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 redurced output.

() The port 1 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. Hull photographs,
1903-4 and 1959-9; pages 3L , and 135 , shows the starboard bull
horn and the method used in mountng which was also used on the port.
The starboard bull horn was tested and foumd operable.
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(c) Two IMC reproducers were struck by missiles bending
their horns, one Wocated at frame 64 on the starboard side of the 03
deck and one located on the centerline frame 59, 03 level, Both
reproducers were tested and found still operable. Hull photographs,
1903-8 and 4; pages '7 , and A4 , show the reproducer %J, frame 59
and Indicate the pressure it withstood without damage to its diaphram.

(d) The intercommunication unit suspended from the overhead
In tl.e chart house frarme 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 operable.

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. SRIRA1"
rudder angle indicators were damaged:

1. One located at ,he secondary control station had
its dlzl window and dial broken. Its base was distorted and two of the
foundation bolts were sheared when the indicator was hit by a missile.
See photographs 1S 04-6, 8; pages 52 , and 49 .

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

'3. One located at the after steering station, frame 140,
centerline, 02 level, also had its dial window cracked by the air bla3t.

(c) The fire alarm circuit for the after zazi go hold was
rendered inoperable due to the supply cable being severed when a bulk-
head gave way at frame 109 on the starboard side of the main deck.
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The fWre alarm circuit for the forward cargo hold was disabled due to
3ne 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 LC. and A.C.O.
switchboards.

V. F.C. Switchboards.

There was no 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 twit
and longitudinal bending of each target vessel's liull girder resulting
from an air or underwater burst of the atomic bomb. The procedure
s as follows:

1. Select transverse sections. The maximum number of
transverse sectioas 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 minimurn of five stations were used at each transverse section.

3. Establish throughout the length of the ship, by use of a
sarveryor a transit, a reference plane approximately paiallel to the
deak.

4. Take rod readings at every station on each transverse
section.

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

(a) Readings at each transverse section are plotted In
order to obtalne the configuration of Individual sections and also to
establish the relationship between sections.

(b) Readings at desired distances frmn the centerlise
are pilotted in order to establish sheer lines. *u most ships the actual
readings are corrected for changes in sections reztultng from local
damage.

6. Repeat steps 3, 4 and 5 after the test using the stations
established in steps 1 and 2.
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I
7. Superimpose the after test plots on the before teat

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 1 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 determitie 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 sccUon
and comparing and conflgurbations of the remadning sections. Hog
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, 1946, and the after test survey was conducted at Bikini
Atoll on July 11, 1946. 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 coaniing around
the forward cargo hatch moved downward a maximum of 6-hiches It
remained a boundary for the dishing of the deck plating between the
coaming and the port and starboard deck edges, see page 08
The port and starboard deck edges remained unchanged. As shown
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on pages , and • , the upper deck also dished, a maximum of
10-inches, between frames 30 and 40. It Is evident that the dishlng, of
the upper deck would have been continuous had not the ridgity of t•rans-
verse bulkhead 40 below divided this area. The superstructure bukx-
ha&ai at frame 59 formed the aft boundary for the upper deck dishing
arotmd the forward cargo hatch.

2. The main deck between frames 40 and 56, compartment
A-14O-L, was dished a maximum of 26-inches. Thi.s is a greater de-
flection than recorded on the upper deck, maximum of 22-inches. As
shown on page 9- , the starboard side of the main deck waz dished
considerably more than the port side. This difference is accounted
for by the two longitudinal bulkheads, forming the passage A-104-LT,
retardlx'g the blest, 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 ;.
way cf the forward cargo hatch. A maximum of 8-3/8) deflection
was recorded at the starboard side coaming of the cargo hatch :ear
frame 116, page V7 . The position of the main dish", is located
similar to the dishing recorded in the forward compartment to
starboard.

C. Deck Deflection Scratch Gages.

Six gages were installed to record movement of the upper
deck. LocaUons and readings of these gages are t-bttlatcl on page 91
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I
REPORT # Ii

COMMANDING OFFICERS REPORT

PART A - GENERAL SUMMARY

I. Target Condition After Test.

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

(b) Structurul damnajo

Superstructure: Both topmasts bent backward and
slightly to starboard, at point just below crow's nest. The forwa."d
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 beyond
repair. Forward stay has broken and carried away from foremast,
leaving only t'vo 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 stzained,
broken, distorted, 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 starboard davit 1s 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
condition 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 distorted 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 aM
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 degreem
Principally around doors, and on forcs'le. Vorward topside structures
suffered most damage particularly at frame 59. 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
and two cargo hatches where sheathing, furniture, bunks, and loc.kers
wer,ý thrown around and in many cases blocking the passageways.

Decking topside was pushed downward by the pressure,
buckling supporting I beams, and distorting piping. Here again most
the damage was auffered around number one hatch with a slight amount
aft around #2. No breaks were observed in the decks although several
places seemed Lo have experienced considerable movement up and
dow n. '

Hull above 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 sterboard 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 also 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 uut of order.

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

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

Fire contLol equipment is satisfa~ctory except those
few items listed in the detaii 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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I
(d) lc(_at.

Nc excessive heat was recorded. Traces of excess
heat (which was apparently very short duration) was noted on the side
o0 the ship towards the blast, the masts, and certain forward parts of
the superstructure that were exposed direct-to the rays. This is
covered more in Jotail under Part II. The maximum and minimum
thrmometers outside the magazines showed no change in their normal
readings, except the 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 ranged from a very slight area on
the starboard bow to an increasing area around to port. The entire port
side 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 fra=- 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 59. There was no evidence of heat inside the ship.

Significant behavior of equipment; no manila lines,
cables, wires, canvas or other equipment appeared to have burned.
A small amount of manila left exposed on the forecastle seemed to have
changed color a little but no trace of burning cc'uld 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 apprec4 qble results of any heat were observed
on the forward side of the foremast and the bridge superstructure
forward. Equipment on those locations showed the same amount of
heat effect.

(b) Fires and explosions.

Nons.

(c & d) Shock and pressure.

It is difficult to determine whether most of the dam-
age received was actiually the result of shock or pressure. My own
opinion is that pressure was the predominant cause, and any results
of si ock might have been due to fracture or" sudden distortion to other
struct•are. Exposed instruments such as those on the forward bulk-
head of the pilot house, were not seriously damaged. The glass on
oie 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 battle ports, but even the light lbS Li
the forward p.rt of the ship were undamaged except by structural
causes when something hit them, flying debris, etc. The 24" search-
light that was blown off the forward 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, howeqer, a distinct difference between what appeared
to be instantaneouz blast or pressure, and a more steady pressure
that was exerted on the outside structure. 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 quickly oy the closing of
tLe corner of the bulkhead that the chair was not moved more than an
inch. The original estimate that the blast and beat must have been
about 45 degrees on the port bow has been revised. It is believed
that it must iiave been about 25 degrees on the port bow and that the
sh.1p 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, mostly at
frame 59, 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
flat6tened 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 most noteworthy observation to make was the
seeming lack of concussion effect. No electric light globes could be
found inoperative 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 was knocked off the bulkhead. Whereever the ship was
well closed up, the effect of the bomb was minnimized. Glass ware
was undamaged except where 1.t 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, thc 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 tl 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 dhan
those on the port side. The two heavy doors to the starboard side
of tre 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 material suffered severe damage. Boat gripes (wire wrapped
with canvas) were the'-selves wrapped around their davit strongbacks
several times. Ladders were twisted once or even twice, around
themselves; that Is, the lighter ladders like the one o.a #2 stack, etc.
Canvas covers, and tarpaulins were ripped and torn beyond repair.
This gave the effect of damage 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 another turn of about 150 degTees al-
most back on itself. Taere was no other object near it that could
have c:aused the same degree of distortion. The force of the blast
was sudden and swift; the pressure almost equally so.

i11. Results of the Test on the Target.

(a) Effect on propulsion and ship control.

Effect on propulsion and ship control was negligible.
The ship got underway twice after the explosion, to shift berths and
was able to use own engines without difficulty. Necessary navigational
a ds were the only equipment missing. Secondary control station
midships has a few instruments damaged, such as the compass, re-
peater, and telegraph tc pilot house, which was caused by the falling
searchlight from #1 stack. The amount of boiler power might 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 conti Li.

Guns are operative except for minor damage caused
locally, as listed in the detailed damage report. Except for mrlaalign-
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ment they coula be operatea with litue uiunuuiCy. vid.e•.IeS KnU
ammunition are undamaged except for the bulkheads and dc=,rs oi
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 blown overboard or
otherwise damaged beyond use by debris or structural effect. Three
of the four legs supporting the after director tower were pulled
loose fro-n the deck. Circuits to the fore and maintops were demolish-
ed. Smdke generators on the after deck house were daniaged beyond
repair.

(c) Effect on watertight inttegrity and stability.

Watertight integrity of the hull has not been effected.
On and above the main deck, however, 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 shored
up to prevent a large accumulati.on of water from breaking through.
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 th( 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 fuel. 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 brackets 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 it wf ro not desired to take any
chances with their carrying away and affecting the stability. Sep-
arate recommendations are 1,mng submitted, if it is desired to sail
the ship back to a shipyarel, in order to make it seaworthy with a
minimum amount of work.

(d) Effect on personnel and habitablhty.

With the prese-nt low personnel allowance, and the
excess troop passenger spaces available, the destruction of lockers
and bunks has not ser:n,.sly affected the habitability, although it
has inconvenienced the personnel. All livng spaces (except one
compartment outboard of #2 held) 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 cc~s is possible in emergency but they are not a
satisfactory substatute for burnks on this type of ship due to its roll
and pitch. The sanitary system is 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 out certain sections and
bb,•Q1rin. off the flanges, habitability was eventually established two
days after reboardii.go An 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 resulted 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.

The 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 personnel casualties would have been
heavy, especially those topside or exposed. Persoir- inside the ship
would possibly escape danger, except from fl-ing det ris. 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 Ile
rafts can be knocked around the topsides and blown overboard, huaran
being would experience similar fate unless prct%"cted by superetructu-•e.
Personrel on the fantail might survive without damage, even though
the flagstaff was bent downwards about 30 degrees. Food and wr.er
were found not to be contaminated.

(e) Effect on fighting efficiency.

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

50% of the armament would require Immediate ro-pairs,
although minor repairs, they would require man power.

50% of the personnel topside would be serious casualti-
es. 20% more would suffer casualties around the interior of
the ship ar.d 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 availability. 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 ynission as an Attack Trans-
port, it is considered that the ship woo'ld 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 accormplished within
three days; one day being required to clear the ship of debriz in order
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 additional days
might be required. This is a most important feature when it is realiz-
ed that this ship remained hot for four days befor:- it c °ould be boarded.
Rain washed down the decks and the radiological material collected
in practically every wrinkle in the decks. This required washing down
frequently to clear the decks.
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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
45 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. From compai , -of damage to nearby ships it must 1"
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 t1at 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 " -1!ified as an attack transport until repairs can be effected,
especially to booms, davits, and hatches, including the winches
operating with same.

V. 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 minimum number.
All exposed personnel must try to keep themselves shielded by bulk-
heads or heavy machinery when warned cf an attack. If debris can
be avoided a position prone on th2 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 ship. 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 personnel expecting
atomic bomb attack.

(b) Material.

It is recommended that the topmasts (foremast and
mainmast) be designed with reduced heights for his m+vne of ship. If
the radar equipment were to be placed where the booms end when
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secured in an upright position, it is believed that sufficient results
will be obtained by the radar.

Stays and Guys held up well except for one or two.
Thosetlw.t did carry away did so at the turnbuckle threaded bolts.
This hdicates that stronger bolts would have held. No fracture
of wires or cables was observed.

Life Rafts broke loose irom 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, especially the superstructure of the ship
must be streamlined. Eliminate square corners where possible. It is
partticularly 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
3/1f 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 their 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 steam line in the engine rooms.

Davits are weak and easily 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. Bild cavits into the streamlining of the ship. Use hydraulic sys-

tem for mrtsiug and lowering davits out of the skin of the ship.
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Do away with davits and substitute cranes two aft ant' 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 MI

PART C - INSPECTION REPORT

SECTION A - HULL

A. General Description of Hull Damage.

(a) Overall condition of vessel.

Fair; the hull appears to be seaworthy, the super-
structu~re) 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 2n and 45, just below the upper deck beading. Other damage to
the hull io not noticeable.

(c) Apparent causes of hull1 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 migh~t be due to both.

(d) 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 of 6' and about
3" wide. Both wings of the bridge structure on the 02 and 03 decks have
their forward plates1 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 c~enter-
line. The repeaters themselves were blown overboard. The sounding
machine on the wing uf the 02 deck was knocked down and demolished
(portslde 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. AUl instruments on the
Inside of the pilot house and on the forward bulkhead were, however,
-undamaged 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 PP[ scope was operative1I 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 am 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 -1o
the 03 deck was loosened. Temporary emergency cabin (construct-
ed out of sheet metal) blown overboard (portside). Port forward
corner of Captain's cabin on 01 deck broken and fractured; exposed
to ouitside of weather conditions. Captain's pantry badly damaged as
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well as equipment therein. Forward part of Division Comrnander'z
cabin also damaged, but not ae. much an other side. Bulkhead 59 on 03
deck pushed in and backnxards. 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 88 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 falling searchlight (from #2 stack). Rudder steerhg 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 smoke-
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 6". Poe. side of stack under searchlight platform is pished iný-
ward about 1'. Searchlight (port) is blown off platform and demolished
light landed about 50' farther aft at midshi.p 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 boiler in #1 Engine Room.
Ship's force rewelded on reboarding ship in order that boiler could be
steamed. Top of smoke-
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stack not damaged, #2 smokestack, forward part, is pushed bIk in
and aft about 5', and fractured across the bottom of stack. Var."us
fractures also occurred in the welded seams joining stack and deck
03, superstructure. Entire stack leans aft and to starboard, being
held tip at present by two guys. After section (streamlined part)
o* 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 uptak,
into incinerator room. Incinerator bricks broken and IncinaraLor
out of order. Ladder on port side of #2 stack twisted aro•,.ni Itself
once and bent beyond repair. If subjected to the rolling of the ship,
#2 stack would carry away. It is believed that boiler power of #2
bniler might be affected unless stack obstruction is removed. At
presfint boiler can be used for auxiliary purposes.

3. After deck house: Forwau bulkhead is pushed
in about 1' and badly fractured and distorted, particularly at Jfr-
ward port corner. 40mm gun director tub tower port side, is
severed from three of its forward supporting ieg, and pushed over
and aft about 30 degrees. Decking on after deckhouse is bent and
dented in a few places, from the blast but nothLng of particular note.
Ready boxes, spare 40ram 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 .on-
nections with mainmast are down. 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 stowa(;e are all caved in.

(b) Causes of Damage in each area: These can be sub-

divided into the followii.ig important headings.

1. Blast: tnstantaneous damage such as caused holes
L.- 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 wtthout adequate protection around them.
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2. Pressure; a rapid sidewise and downwara i~r'e
exerted on the ship topside, and increasing in its effect with altitude.
Subsequently a bending or distortion of other parts of the ship result-
ed from the transmissihn of the pressure through intermediary
points, such as piping, balkheads, 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 acnomplished, 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 superstructure, 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 blastof:

1. Various plating thicknesses: Light 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 circular
shape. One exception were the life line stanchions, jackstaff, 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 suffered damage, the metal Rides being pushed in.
This was on the 03 superstructure and near #2 stack where the worse
effect of the blast appeared 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 stated 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. These 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 i tomic 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 stack.%
all of which 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 support
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 frq('tures or serlous distortions 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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I
pressarb was exerted on the shields. This bent one shield back (which
viould have killed the gunner) and temporarily made the gun inoperative.
A considerable number of brackets on bulkheads were rusted and
promptly carried away as a result of the blast. The desire to keep down
topside weights is recognizei, but the atomic bomb will mean that more
thought and care nmust be put into stronger and more durable metals.

C. Turrets, Guns, and 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 L3mm guns or mounts were not damaged except
the 2C1.1m -un mentioneC2 at ,,e. WiAen the ship was "stripped" at
Terminal Island Naval Shipyard, the forward port and after starboard
40mm guns were removed. Also all 20mm guns were removed except
one on each corner of the 03 superstructure. All these guns will
operate if necessary, and have not been damaged sufficiently to pre-
venttheir use. The actual firing of tie 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 considered 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 5" AA
gun was partly shielded from the blast, due to the gun's position close
to the after deckhouse superstructure which partly 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 satisfa-torily 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 blast and radio-
logical materials, or mater. Other persons can run for shelter when
warned of an air attack which migh mean an ato;..Jc 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 believed that the directors are satisfactory except in align-
ment and that the rangefinders are operable. The following minor
defects exist: Mkl4 mod 8 sights romuire adjusting and overhaul by
a firecontrolman. The director tub %(43mm) 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 persorrnel, 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 to 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 around the gun, either in a dome arangement, turret types
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 59. This deck has been pushed
downward about 18" with the maximum dent at about frame 55. The
following damage on the focsle, although not to the decking, will ii-
lustrate the force of the blast and pressure to which the decking was
subjected. ]ackstaff bent aft 45 degrees, metal speciman and for-
ward anchor light brack-1 blown clear of ship. Lookout chair in
bow, demolished. 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 thi and 55 gallon test drums were col-
lapsed. Hawse pipe covers blwn clear of ship. Life buoyr. and
rafts scattered about the foesle and over the side. Most damage
to rafts 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.
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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 01- 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 parava,,'s 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 globe broien but inside electric light bulb still intact.
Starboard boom appears satisfactory except where hit by tug. Army
portable announcing equipment stowed on 03 deck, was blc:n dcwn
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 45 and 40 respectively, were undamaged except torn loose
from securing padeyes. Fins on bombs slight bent from rolling
around 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-65-2) was sheared off at deck, leaving hole
into #1 hold compartment. Starboard ventilator undamaged except
where holding down bolts loosened. Troop ammunition hold hatch
nover to trunk A-405M was blown In and ended up in bottom of
trunk. Similar action had happened to all hatch covers and pontoons
to the cargo hatches. All other weather decks sustained only minor
damage. #2 htlch anid the topside superstructuLe of the 03 decl: 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 deformati ons have not been tested subject
to normal sea conditions.
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(•] CXi, itton of equipment and fittings.

1. 'Woorlng and towing fittings; Satisfactory.

.4. $koats and boat handling; unsatisfactory. Only one
di W, i; c,. able (otarboard forward davit), and Its durability Is
quw:oAed until r. satisfactory test can be conducted. Falls will
requlr woverhaa. Two boats could be carried at this davit If to much
opert�...i. n•ot rqu. red. Other davits and boat booms are not oper-
able. Tht staitwoird after davit might be made operable wtth minor
repairs to slectrical apparatus and safety test made on davit. The
starboard davits would require considerable overhaul with crane
services. They are distorted and the after one has collapsed and fall-
en out of Its tracks. It la 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 remakhd operable.
All other boata were turned into the boat pool BIKINI.

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

4. Barriers, arresting gear, etc.; does not apply.

F. Exterior Hull (above water line).

(a) Condition r9 exterior hull plating and causes of damage;
as described in preceding items, the hull exterior appears to be in good con-
dition. The orny damage that could be ascertained was a trace of pressure
indication on the port side where faint outlines of the ship's frames and
strakes may be observed. This can only be cb~er"vd under close scrutiny.
Or the starboard side there are two separate indentions, one of which ap-
pears to have been the result of boarding tugs coming alongside, and the
other which might be from Uie same causes c'r 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 between frames 20 and 45, and
along the main deck strake, although the damage is vertical.
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I
(b) Condition of exterior hull fIttings.

None observed.

(c) Details of any impairment or qheer strakes.

None observed.

(d) Condition of side armor belt.

Does not apply to this ship.

0. Interior Compartments (above water line or armor deck).

(a) Damage to structures and causes.

The primary dmnage resulted around #1 and 2 hatches.
Other miscellaneous damage waT of minor rature and Is detailed as
follows in later sections of thlasveport. The damage to the hatch
coamings was indirectly responsible for much more interior damage
than would normally have bedan 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 decking, 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. In
number 2 hatch the airplane was demolihed. The distortion of the
main 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 damge
resulted inside the ship than would have been the case If the ship
had remained cloeed up. The same remarks apply to the troop am-
muntion hatch just aft #1 hold.

(b) 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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(c) Details of dama& to access closires and tattings.

This damarg has b.-en described in general through-
out this retort, but nertain details are being added. All watertight
doors exposed to the blait we're pushed lnfward and all those on the
expos.• part of 01, OP, and 33 decks hW their fratmn. so distorted
that it was Impossitlo to open the doors without tho use of a sledge
han-,,or, crowbar, or toarn. None Cf thk doors when onca opened
could e closed. Two doors remained closed. Ventilation damage
will be covered later. Escape hatc:h-s wore similarly troated as
for tho watertight doors.

(d) Condition of nquipment within the compartbients.

Equi kr, ent ".va- damage.d whereever it was, subjected
to unrestricted pre'ssures. Ltghtwbight sheathlnr nr,ýund #1 and 2
hatchps was bent, fra- .ured, separated and other Wise distorted.
Llicowise the lockers, bunk stanchions, magazine sprinkler boxes,
first aid Loxes, and furniture. Most of the damaRa was done by
the nmovewr.ct of the decks and bulkheads, the remainder by debris.
The two large doors on 1he starboard side of tho wardroom were
burled into ,:e wardroom and cut off orne of the table a-. well as
ban&e,.- ur the furniture pretty generally. Even office equipment
in tký, dainagei parts received its-, shar, of damagr. The ship's
offices su!fered considerable damage but not enough to prevent
their upe. However, here like In other placs,, the damage was
received where closures had been opened ty the ,xplo•son, this
s•nmed to let in the blast of air that did the danaR.

(e) Evidence of fire.

None.

(f) Damage in way of piping, o-k.le;, ventilation du -.t, etc.

On first boarding the ship It was obserzned that sev-
eral pipp Connections had been broken. As soon as pressurp was
placed on the fire main aid flushing system, a considerable amount
of watnr started leaking at various connections Flanges were
tigit'npc with a little success but several large onc-o 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 mnuch 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 willI be found
under the electrical section.

Ventilation ducts as a whole acted very satisfactorily.
The ducts around #1 and 2 holds were the only portion 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 n'n that section of the deck. Topside on the upper deck,
the same vent trunk wa~s struck hard enough to knock out Its bolts
tei 01P~ deirking 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 systemn around #2 hold is operable.

(g) Estimate of reduct* )n in watertight division, utility, etc.

None estimated at present.

H. Armor Decks.

Not applicable for this type of ship.

L. Interior Compartments (below water 'Line).

(a) Damage to superstructure and causes.

Not applicable to compartments below water line.

£ SECRET TJSS C2RITTENDEN (APAI7)

Page 119 of 147 Pages



(b) Damage to joiner bulkheads and causes.

None.

(c) Details of damrge to access closures and causes,

None.

(d) Condition of Equipment within compartments.

Satisfactory, except as noted in other subheuds.

(e) Flooding.

None.

(f) Damage in way of piping, cables, and vent ducts.

None below water line.

(g) 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 considered 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) Details of Impairment of keel structure.

None observed.

K. Tanks.

(a) Condition of tanks in areas of damage.

None observed and none believed damaged.
6

(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. Flooding.

(a) Description of major flooding areas.

None.

()Sources of flooding.

1. Opened boundaries. None.

2. Damage or poorly 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
tobe 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 war exposed to the blast by the opened hatches.
Ever, though doors to the blower rooms were dished in, and hatches
s•ni doors to compartments similarly affected throughout the ship
were .Ikewise 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, usod again had not the unlagged sections been badly
distorted or demolished by falling debris. The only ducts that were
eapooed to the outside blast and damaged, were those vents on the
focsle aft frame 55 and the one 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 frarne 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 negligible.

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

None could be observed.

(c) Evidence that ventilation system allowed progressive
flooding. None.
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(d) Constructive critlesm 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 compartments should be lagged as well as possible,
everywhere, and not secured to too many pl.2ces 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 Ihstruments
suffered so little. Two days after rehabilitation, all ship control
instruments were tested and the ship actually turned over its screws
with all hands stationed at their underway 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 ard repeaters damaged
beyond repair. Above the bridge on the 03'4deck, the single repeater at
the fire control station remained 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.

No damage; and to operative.

5. Interior communications.

Satisfactory for ship control.

(b) Constructive criticism of the ship control system.

1. Layout and arrangement.

Considered satlafactory, 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. As regards the midshlr) secondary
control station on top the superstructure of the 03 deck, It Is con-
sidered that this station shduld have more protection. This Is not
recommended so much for protection of personnel as for both
personnel and equipment. It l difficult to determine what damage
resulted 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 demolished 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 areL, 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 piled up In one
corner and damage& beyond use. No additional protection is con-
sidered necessary for the after station.
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(a) Damage to fire control stations and cauases.

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 a~t present to determIne If the severance
of the connection with the fare and main tops Is having any effect
on communications with the other stations. Due to all the connection
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.

(b) List of stations having insufficient protection and
estimated effect on fighting efficiency of the loss of each.

The fire control station on this ship is only slightly
protected by bulkhead 59. It 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 radioactivity.

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

The location Is considered to be In the best available 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 sections 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, 20ram, and other.

40mm (gun 41) ammunition In rack around
inside of gun tub was shaken up a little. One cartridge knocked out
of holding down clips on rack, and was lying flat on its sine 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. 40nur (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 caliber guns are Installed.

(b) Magazines, location, protection, forces involved, behavior.

1. Main battery powder and projectiles.

Not applicable.

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-30 were
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shakwi up but had not fallen out of racks. No damg to ammunition.

3. 40mm; 20mm; others; doors of 40mra magazines.

A-O1O1M clipping room had door forced in
mad Jammed and thermometer broken. Ammunition not damaged or
disturbed. Likewise there was no damage in A404M, C-010414 C-302M.
20mm magazines; both doors jammed on B-0309M clipping room.
Forward bulkhead was dished In aft thus displacing ammunition cans on
back side thereof. No damage to ammunition. Sprinkler system
damaged due to distortion of overhead. One 20mm Mlne fallen
to flooring of deck. No damage to C-0104M (clloping room), or
C-302U small arms ammunition stowage.

•c) List of stowages which are insufficiently protected and
efforts on ship survival of explosion of each stowae..

None.

(d) Behavior of gasoline stowage facilities.

Sausftctory.

Q. Ammunition Handling.

(a) Condition and operability of amnmi!tion hmandlng devices.

1. Mai-, battery hoists.

Not applicable.

2. Secondary battery hoists.

5* hoist operable and no damage.

3. Passing scuttles.

Operable in all magazines.
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4. Bomb and torpedo eleiatore.

Not applicable.

(b) Evidences that any ?,,-munitlon handling devices can-
triUmted to passing of heats fires blast or flooding water.

None.

(q) Constructive criticlam of desip and construction of
anuamtmiton handling devices.

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

R. Strengt.

(a) Permanent hog or sag.

1.* Hull evidence.

None viuible to the naked eye. Ititopoasible
that the engineers who made the original measurements may have
found either or both after the test.

2. 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 bat Illustrated 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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(b) Shear strains In hull plating.

None observed.

(c) Evidences of transverse or racking strains.

None observed except for the possibility of the
Indentations on the starboard bow at frame 30 to 45 being caused
by same.

(d) Details of any local failures In way of structural
discontinuities.

It is difficult to determine which failures were
caused by which causes. As an example; was the failure of the smoke
stacks due to structural failure of the stack, or was the failure a
simultaneous one caused by the blast. Actuaally no failure of materiase
could be definitely traced to structural failures.

(e) Evidence of panel deflection under blast.

None observed.

(f) Turret, machinery and gun foundations.

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

S. Miscellaneous.

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

Oil based paint appeared to be burned off more than
any other. White enamel held up satisfactorV#. It was only necessary
to wipe off the soot and the painted bow numerals (for which this
paint was used) were as good as new.
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Palm with a plain white base used for numerals on
frames, was burn4 off. This was also used on the draft numerals.
Anchor black with en asphalt base appeared to the naked eye as If
the heat of the blmt had melted some of the tai base. The yellow
zinc chromato was burned off. Red iron oxide, and ships 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
were 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-
nesseE In the usual manner over the hatch covers. The reboarding
parties found these covers torn In small pieces lying at the bottom
of the hatches and mixed In with the debris.

Brat gripes and 3afety lines were found wrapped
around the davit strongbacks. Metal Jacobs ladders left over the side
of the ship had been whipped to piecec as well as any ropes or lines
that were left hanging and exposed.

Wire that remained wrappe I with canvas or other,
wise covered durzig the test was In good condition later. Exposed
wire, however, such as boat falls etc., seemed to have all the grease
extracted from 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.

Co) 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. Boilers.

No damage.

C. Blowers.

No damage.

D. Fuel Oil Equipment.

No damage.

E. Boiler Feedwater Equipment.

No damage.

F. Main Turbines.

No damage.
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0. Reductim Gears. Note: None on main turbines of this vessel.

The following data Is for turbo generator sets.

No da .

H. Shfting and Bearings.

No damage.

I. Lubrication System.

No damage.

I. Condensers and Air Ejectors.

No damage.

K. Pumps.

No damage.

L. AulUbLry Generators, (Turbine and Gears).

No damage.

M. Propellers.

Topside Inspection only, available. Propellers
appear satisfactory and undamaged.

N. Distilling Plant.

No damage.

0. Refrigeration Plant.

No damage.
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P. Winches, Windlasses, and Capstan.

(a) Feoundations and Bodplates.

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

(b) Motors.

No damage.

(c) Brakes and brake lining.

No 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 tested due to condition of davis 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) Machinery foundations.

No damage.

(b) Motors and paring.

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

(c) 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-03-9M 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 frame 58 port side was damaged
by blast. Foundation was distorted on exhaust blower, and skath-
Ing around blower ripped off. Ducts torn down and system is in-
operative.

(c) Heaters.

No damage 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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(c) Auxiliary exhaust.

No damage.

(d) Condensate and feedwater. •

No damage.

(e) Fuel and feedwater.

No damage.

(1) Lub oil.

No damage.

(g) Flremain, 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 58 as cover-
ed'in first part of report.

(h) Condenser circulating water.

No damage.

(I) Drain.

No damage.

() 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 poups.

1. Uptakes: Upon reboarding, #1 uptake in the
enge 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 blast. 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 - L LECTRICAL

A. General Description of Electrical Damage.

(a) Overall condition.

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

(b) Areas of major damage.

Superstucture decks, masts and holds.

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

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 plant: No. 1 ships service
generator lost its residual magnetism; reason unknown. It required
24 volts to reestablish same.

Engine and boiler 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" search-
light blown over the side,

Fire control circuits: No damage except to those
originally secured to the masts. These have been domolished.

SECRET U. S. S. CRITTENDEN (APA??)

Page 138 of 147 Pages



Von tation One panel and motor damaged at frame
58 main decka, port side by #1 hold. Set Inoperative.

Lightingr. In general undamaged, Navigation light cir-
cults and fixtUres damaged an masts. #2 carg hold lighting sytem
ruptured at branch box frame 110 main deck, starboard side.

(c) TypOS Of Equipment most affected.

Swit~cboards and switch gear No damag.

RotaUt machinery No damage.

Motor controflers: only one damaged was #3 Welln
Davit control panel. This was found lying on the nizin deck port side,
near original bulkhead position. Supply cabi, hjd been jerked out
but otherwise the control panel appears operable. See 6 under sub-
heading (d).

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

B. Electric Propulsion Rotating Equipment (Prptulsion Motors,
Generator, Submarine Audiliary Generators, Eciters, Motor
Gen. Sets).

No damage.

C. Electric Propulsion Control Equipment (Propulsion Control
Cublicles, Transfer Switch Panels, Contr-llsr•, For. Motor
Gen sets).

No damage.

D. Generators - Ships Service.

No damage.
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3. Generatora - Emergency.

No danage.

F. Switchboards - Distribution and Transfer Panels (Ships Servlce,
Emergency, Battery Charging, Lighting and Test &witchboards, f
Power and Lighting Distribution Panels, &abmarle Torpedo f
Heating and Hydrogen Burning Panels: Transfer Panels, De-
gausaing Panels:

No damage.

G. Wlrlng, Wlring Equipment, and Wireways.

No damage.

H. Transformers (Lighting and I.C.).

No damage.

I. ftbmarine Propelling Batteries.

Not appolcable.

J. Portable Batteries.

No damage.

K. Motors, Motor Generator sets, and Motor Controllers (Motor
and Controllers For Engine Room Auxiliaries, Steering Gear,
Deck AuidUaries, Air Condition Refrigeratico, Ventilatioan
Dlstilling Equipment Motor Generator Sets For Lighting: Weld-
ing Degaussing Battery Charging, Interior Communications Etc.

(a) Rotating Equipment.

Framework and mounting: Mounting for ventilation
motor distorted at frame 68 main deck por side.

SECRET USS CRITTENDEN (APA77)

Page 140 of 147 Pages I



Commitator or sp rings: Does not apply.

Brushes and brush rigging: Does not apply.

Bearinp: No damage.

Speed reutors: Does not apply.

(b) Control equpmant.

Framework and mounting: Mounting for #$3 welin
davit broken at bolts, and panel cover is slightly distorted. Mmmt-
Ing for ventilaton motor controller and cover distorted.

Electrical connectlons and wiring: No comment.

Contactors switches and relays: No dampg.

Rheostats and resistors: No damae.

Insulating materials: No damae.

Pilot circuit devices: No damage.

Brakes: No damage.

L. LUhting Equipment.

(a) Ltmps (Rough service high Impact and fluorescmt
lights).

Several rough service lamps were broksn 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 carg holds, it must be assumed that the same force
which broke sheathing bent beams, etc., also demolished lamps.

(b) Reflectors.

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

Very little damaged.

(d) Shock mounts (U strap te and plate tpe).

No damage.

(e) Pendent lamp holders.

Do not apply to this ship.

(1) Lamp globes.

Ody three broken due to falling debris et.

M. Searchlights (36", 24", 12" and 8").

(a) Framework and mountings.

Framework and mountings on both 24" mearehllght3
were destroyed beyond repair, by the blast. The port 24" was blowi
50' aft and clear of Its search-ight platform. The mounting on #3 19,"
signal light was bent from the blast. #1 twelve Inch signal ligit was
blown overboard.

(b) Front glass.

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

(c) Shutter and operating mee-hanism.

Denolished in the 24" lights.

(d) Locks and brakes.

jam•a.ed and inoperative 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 Equipment.

(a) Compass compensating coils and control boxes.

Magnetic compass at secondary control station was
dislocated, breaking cable to compensating coils.

(b) Connection boxes.

No damage.

(c) Heading switches and relays.

No damage.

0. Gyro Compass Equipwrwnt.

(a) Master.

No apparent damage received.

(b) Repeaters.

Port and starboard wing (bridge) bearing repeaters
were blown overboard by the blast. Stands were bent out of alignment
with center line. Repeater at secondary cont•rol station was damaged
and hanging by its cable; Zeke and imner gim- il ring distorted.
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(c) DRT and DRA.

No damage observed but instruments have not been
tc.sted under simulated operating conditions due to lack of availablewportunity..

P. Sound Powered Telephones.

(a) Headsets.

None damaged except those in masts at lookout
stations.

(b) Handsets.

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

(c) 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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(c) Control racks.

No damage.

(d) Transmitting station.

Decimeter broken at fire control station.

(e) Reproducers.

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 SysLems.

Anemometer indicator on starboard wing of bridge 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 serrchlight hit same.

U. I. C. and A. C. 0. Switchboards.

No damage.

V. F. C. Switchboards.

No damage.
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SECTION D - ELECTRONICS

A. General Desbription of Electronic 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 area.

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 mntenna, the radio equip-
ment can be operated provided not toO "much power or antenna
length is required. The radar is not and connot operate due to the
gear on the topmasts having been damaged beyond 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 matter of conjecture.

Radar: The SC-4 assembly mounted on the main-
topmast was ber.' back by the blast and when the mast (top section)
was forced baclk to a 120 degree angle the radar antenna dropped
off and landed on the after deck house. The SG-1 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 from 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 •cilities 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 59, 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 wheel house. Its source of power was also
severed. Repairs have since made it operable.

Loran: Ship has no Loran gear.

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

(c) 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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T' Defense Special Weapons Agency
6801 Telegraph Road

Alexandria, Virginia 22310-3398

TRC 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:

AD-3 6674 ,- XRD-65

-36674"- XRD-64

-36674 XRD-63

AD 37682 XRD-60

AD- 7682 XRD-58

AD-3 68 5-- XRD-59

AD-3 683 - XRD-57

AD-37 8 2- XRD-56

AD-376 I - XRD-55

AD-366 3- XRD-54

AD-376 0- XRD-53

AD-366 2- XRD-52

AD-366 4 - XRD-51

AD-36 74 XRD-50-Volume-2

AD-36 739 XRD-49-Volume-1

AD-36 738 XRD-48

AD-3 6737 XRD-47



TRC 9 April 1997

SUBJECT: Declassification of Reports

-366736w XRD-46

AD 366735 - XRD-45

AD- 6672 - XRD-37

AD-3 6 1- XRD-35

AD-3 17 XRD-31-Volume-2

AD Y667 6- XRD-30-Volume-1

-366751 XRD-68-Volume-2

AD-360750--•'• XRD-67-Volume-1 I

AD XRD-69

>XRD- 61.

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

ARDITH JARRETT
Chief, Technical Resource Center
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