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Kirishima Damage Analysis

1. Introduction

There were only two battleship.\Jsattleship actions in the Pacific durilgorld War II. Kirishimab s d u e |
with WashingtorandSouth Dakotan 14-15 November 1942 was the first of these actiofkis pitted

two of themost modern and newest US battleships against one ofé3apdest battleshipg-or a

detailed report on this action, sBettleship_Action_Guadalcanal.pdiVhat has been written about her

final hourshas largely been taken from a single USSBS Interrogatioh ©@flr. Tokuno Horishi In this

report Horishi writes thairishimareceived nine 1nch stell hits and forty Snch shell hits and that

Captain Iwabuchi haHlirishima scuttled The estimate of nine major caliber hits was consistent with
Admi ral Leeos enshshethtd decuraentedan hig hction defgort to Admiral Nimitz
Therehowever was no information on the location of these hits or the damage suffeerd was no
information on what attempts were made to save her after the battle iKaishimab s st ory 1 s S
largely a mystery though she plays a huge role in the mportant battle of the war

Many Japanese records were destroyed when Tokyo was fire bombed in 1945 by US alapaidsse
commandersvould file a brief action report soon after the battle and then a detailed action report maybe a
month later Thedetailed action report fd€irishima seems to have been lofieces of the battle from

the Japanese side have had to come from a wide number of sources including some brief action reports
from Kirishima, Takao, Sendai, detailed action report frAtagq surviving officer testimony post war,

and Japanese secondary sources written on the subjeetmost important piece of new evidence was
supplied byLt.Cdr. Shiro Hayashi who wakirishimab s Chi ef Damage Control O
ship sank he sketed a drawing of the hit locations suffered by his shipCdr. Tsurukichi Ikeda was

his good friend and when they were about to abandon ship lkeda copied these hit locations meticulously
and published it post war in a small Japanese book Shikdlciino Taiheiyé Sensé [Pacific War as

Described by the Senior Officersfjyvh at was reported was vastlkeda di f f
shows 20 major caliber hits and seventeen smaller caliber hits adriblaitma actually capsized to port
despiteall the gunfire damage striking the starboard side of the ship totally unexpectedly while they were
in the process of abandoning the ship in an orderly fashion

Then in 199Dr. Robert Ballard discoveredirishimad s wr eck and was sdownc k ed
with her forward section completely destroyed ler forward anchor chain draped oviee stern Dr.

Ballard gave me permission to view all the film takeiKisfshima on his expedition My examination of
what the film shows$ kedabs Umsistunstaynhes ihwaé discoaened she
was upside dowrDr. Ballard decided not to filrthe entire wreclkandso not all hitocatiors were caught

on tape and twaits are only partially filmed as the camera moves right past,timatiding onewhich
washidden by the anchor chain over her stawith this new informationn handthe followingessays
composed of the following sections:

1) A technical descption of her officer testimony as given to the USSBS

2) Kirishimab eriginal amor protectiorscheme and additions to that scheme
3) Damage she sufferatliring the battle

4) The causgof her sinking

5) My theory on why her wreck is in its current condition.
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Kirishima Damage Analysis

2. United States Official Documentation and Officer Testimony

USSWashingtorwas the only ship to fire &irishimawith both her main and secondary battefye

following chart is taken from her track chart which shows the critical time p@fashingtorfired on
Kirishima. According toWashingtod s act i on r eguiogof2906dhgeecesitreeandn a he
Kirishimais on a course of 130 degrees trédter Kirishimab s t ur n Nort h at 0105
side toWashingtorand | believe this plays an important roll in her rudder dambBgS South Dakoté s

main battery wasilent during this phase of the battle and her secondary guns egaged
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Kirishima Damage Analysis

At 0100 whenAtagoturned on her search lightsSSWashingtormain battery opens fire bearing 008
degrees true, range 8,400 yar@econdary battery opened firBirector 1with mounts 1 and 3 on main
battery target Director 3 with mounts 5 and 7 firing on ship probably CA with search lights trained on
South Dakota Director 4 provided star shell illumination with mount 9 for main battery beginning after
second salvo for #otal of 62 star shells being firedrire was rapid for about two minutes thirty nine
seconds, firing about thirty nine dBch projectiles Main caliber fire was checked for one minute thirty
seconds on an erroneous report target had been $hekman battery hit battleship with at least three
salvos with projectiles exploding during the first two minutes thirty nine secdfidswas resumed for
two minutes forty five seconds in which thirty six-it@&h projectiles were fired for a total of sevefitye
main caliber rounds and 107rfich AA common roundbetween 0100 and 0107 here is no record of
the number o$alvosfired by Washingtorduring this time periodHank Seely in spot one withessed
Washingtofs main battery gun fire hit the Pagod@etstructure on her second salvo and then on the
third strikeKirishimaamidships causing large bright explosioWgashingtob s acti on report
she achieved hits on at least three salvos during the first two minutes and thirty nine.sBoondsthe
one minute and thirty secon#gashingtorchecked fire it was observed thétishimawas still able to

fire from three gun turrets which is an important observatidihen she resumed it was noted that more
hits were obtained and that only turret/ds able to return fireWashingtorwalked her gunfire across her
targetandnoted she was turning to the nortAt 0107Kirishima pulledoff to port and made a 500
degree turn cabout one and a hatbmplete circlesn that direction ThoughWashingbn would track
Kirishimafor ten more minuteshe never r@pened fire on her and soon left her behiedving
Kirishimato her fate.

Washingtorm | so reported that during this phase fAover
however during thisthe timeno splashes were observed by fiine control radareven though a particular
attempt was made to do.sdhe reason for this is not knowit may be that the battleship signal was so
strong that receiver sensitivity had been cotltev to see th splashesOn the other handhe other

neaby targetsand Savo Island itsetfould have confused thieturnsignals This means that

Washingtob s esti mate of hits scored hasedndomntngheésheln wh
splashes by hdire control radaf

ConcerningWashingtob s s e ¢ o n d a,/Gyouploretvhick way firihgiom tke main battery target
was observed twice to score hitgit started fires inpper worksf the targeand when theearch lights
on this targetvere etinguished and other ships turned on their search |ifjresvas shifted to the new
targets During this phas&07 AA common projectiles were firet Kirishima. The 40 estimated hits
claimed by LtCdr. Tokuno Horishiwould be an incredibl87% hit raio of this numberwhich is simply
too high to beaccurate The 5inch battery is firing at midange for their caliber with a much higher
angle of fall (about 20ebrees) than wabke main battery (about 7 degree$he flatter the trajectoryhe
easer it is to score hits and/ashingtonis firing nine 16inch gunsvs. only four 5inch guns aKirishima.
Lee also documents that@ipOned s Hit the ememy battleship and that both the main and secondary
battery had scored hits prior karishimad fring herfirst salvo atSouth Dakota Concerning the type of
projectiles fired aKirishima, Lee notes that theifich 38 caliber AA Commowere without base
detonating fuzes and so coudd expected to giventy about 50% high order bursigainst surfee
targets, andhattheseroundswould burst at the point of impaatithout deeply penetrating intbetarget
ship. His comment on the Hhch AP shells wathat they were very effective against large tardais

! USSWashingtod s t

action repor
2USSWashingtod s action repor
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were apt to go clear through the suprercture of small vessels before detonafinghis was common for
AP rounds as the thin steel in the superstructure did not provide enough deceleration to activate the fuze.

3. Japanese Official Documentation and Officer Testimony

In two brief action repas, oneof which is on microfilmat the National Archives and ottt is fom

Uk a gi 0, we gdin anly & small amount of information on the damafljeted onKirishima. The

first report simply states; 0 MaldgpartméntsGonsiderable s us
flooding occurred and®*Ee=cendiepog pointe autath@teuth Dak@avas s i b |
i dent i fNorth Cardirac la abditieghipandthatWashingtoowa s | de ntldahoceé & sa® a
battleship It also states engngunfire was concentrated &irishimaand inflicted more than 6 hits

Fires started at various sections while the fore radio room was destroyed, hydrometers of number 3 and 4
turrets stopped and the rudder developed troudkr engineooms remained operational for a time but

her steering gear room was completely flooded so making way was impo&siBlgually the engine

rooms became intolerable due to increased heat and most of the engineers waredkitiealigh they

had been orred to evacuateOnly the central engine room could make vieay onlyat the slowest

speed Fires once thought under control gained strength and threatened the fore and aft magazines
Orders to flood them were issueequests for a tovo the light cuiserNagarawere denied and

attempts to prevent the flooding of the steering gear room also failed and the ship became hHidperiess

we gave up the ship and asked destropseyumandTeruzukito come along side to transfer the crew

We lowered thensign and shouted three baszdihe Emperors portrait was transferred first to the
Asagumand then the crewere transferredThe list grew so that we could hardly stand on deck without
help. The ship finally went down at 0125 (Japanese ti3@50acal time) at a point eleven miles bearing

265 degrees from Savo IslanSlixty nine officers and,031 men wereescued byhe destroyers

Japanese documentation repdintst thefirst hits struckforward, smashindgothforwardmaingun turrets

and aftera shortull she was hit aft.

The brief action reports were never meant to give full detaiiswere simply aummary to provide

superior officersith a general idea of whatiddhappened The Detailed Action Reports or DARs were

meant to give full detks butit appearghatKirishimab s was | o s t. Haveverithesg briefh e  wa |
action reports do provide important clues to back up officer testimony and other secondary source
material

Post war, three officergave accounts dfirishimab s f i nwath far greater dstailLt.(jg) Michio
Kobayashi waKirishimab s s u p p, buy during the battthewas stationed on the battle bridge with
the ships senior officefsLt.Cdr Kyshichi Yoshino wakirishimad shief flooding control officer who
de<ribes his attempts to keep the ship on an even’keeCdr. Tsurukichi Ikeda preserved and provided

3 USSWashingtod actionreporand VAdm Leed sNimtzport to Adm.
4JT 1 Troms and ARs of battleship and cruisers

® Fading Victay: The Diary of Admiral Matome Ugaki

® Senkan Kirishima no Saigbast of BattleshigKirishima) 1987 written byt t.(jg) Michio Kobayashi
" Senkan Kirishima no Saigbast of BattleshigKirishima) 1960 written by LICdr. Kyshichi Yoshino
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the most important data and that iasCdr. Shiro Hayashi hit locatiorfs ConcerningKirishimad s b at t |
damagehere are the details each officer dmeunted

Lt.Cdr. Tsurukichi Ikeda was in charge idirishimab s s econdar yalsbla.€Cdr.Bokupo and w
Horishi senior officer He could see his gunfire hittir§puth Dakotandwas sure thatirishimawas

illuminating the target as welHe felt only a strange vibration and had no idea that his ship was hit

However he soon he felt his back getting Isothe thought there might be a fire in the next compartment
When he was ordered to the upper deck he witnessed massive destruction on thelragpdssel and

once on deck he moved aft and saw two ten meter holes over his secondajigals reported that

once on deck he noticed a starboard list and in th&eisthimacapsizedtoportt k edaés copy o
Hayashi 6s dr awi nlderbith andv¥E/ decahdary hita.j or c a

Lt.jo)Mi chi o Ko b aMashiagiod s s i dst A s al Bedhewecsivedrepsrtsthatd d | e
the hemp rope fAimantel etso, protecting the wicin
Thenheheard a report through voice pipes about fire in aft secondary battery.t{inetXO

Commander Koro Ono ordered the aft magazines flooded and soon came a report via voice pipe
confirming that this measure had been successfully execltdzhyashi haddit several successive

impactsbut was not sure they came framells or torpedoedNew reports came into Kobayashi of rudder
failure, fires in the forward main battery turrets and aft secondary battery casemates and then machinery
breakdowns.He estimagdKirishima had been hit by 20 major caliber rounds and at least 10 secondary
rounds He also describes hoMirishima keeps shifting from one side to the other and that each time she
lists to one side the XO orders the opposite salster floodedn anattempt to correct off center

flooding. At first this seemed to work but later had no effect lidimshima which was then listing to

starboard continued to lisb that standing on the bridge became impossié&ealso states that in the end
Kirishima capsizes to port.

Lt.Cdr.Kyashichi YoshinoKirishimad 8ooding control officerat his station below decks he could feel

the ship shudder below his feet every time when hémperature within the compartment had reached 45
degrees Celsius (113° tg)ling us how hot it was below decks even before the ship caughHir@otes
getting reports about several fires forward and aft and notes she soon developed a starbbDaed et
received a report of flooding in the starboard outboard engine rootheman urgent order form Captain
Iwabuchi to flood the magazines to turret o tried to keep the ship on an even keel but was not sure
his efforts did any good.

Captain Iwabuchi wanted to bea€hishimausing the destroyers dlagared s h e | ips wounded o w
ship. Destroyers did attempt to tow her but she would not move and the Captagafarefusedo

help tow her Captain lwabuchihenattempted to stedfirishima using just heengines but this failed

He sent divers to the steering comtpeents but they were unable to get past the watertight scutllbs

first report of rudder trouble had the rudders jammed at 10 degrees stafBoasdvere brought under
control by 0149 however the engine rooms had to be abandoned due to heatlteing swept down
by her supply ventilationThough he was trying to save his sKipishimawas not responding and as she
rolled from side to side each time the list was more serious than b&toeeXO eventually suggested it
was time to abandon ghwhich he agreed and sent word to the destroyers to come along side

The Japanese had a very specific way on how to abandon agisigtheE mp e rportrad, $ollowed by
the wounded, and thehe rest of the creWwy division Iwabuchi and his crewoflowed this doctring

8 Shikikantachino Taiheiyd Seng®acific War & Described by the Senior Officers], Shishi Ruirui (Heaps of Corpses) written
by Lt. Cdr.Tsurukichi Ikeda
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however as time went on the starboard list grew so bad that standing on the upper deck became
impossible Iwabuchi ordered the port engine room flooded to correct thisTisis is wherKirishima,
with 300 men still on boardhegns to shiftsuddenly tgportandlurches with her bow rising artden
capsizes to poralmost crushingerizukiin the process and throwing the last 300 men into the water
This was totally unexpected and is inconsistent with the report that Iwabuttteddis ship.

| kedads sketch of her damage i s pr obhkrlshinmaedéshe mo
damage The 20 major caliber and 17 secondary caliber hits is far more consistent with what may be
expected by the number of major calilshells and secondary shells fired at their respected raimges

addition all the hits that struck the ship below the waterline would have been obsekvedhiggtoras

a miss due to the shell throwing up a splaSbhme hits so close together may hbgen observed as

single hits so the-8 hits viewed optically becomes a realistic estimate but falls short of actual damage.

The documentation and officer testimony brings up some important questions

1. Basedorlkked@® s s ket ch and h eatwas dctuallychit andl dothésa legationsn t s
correspond to the documentation and testimony?

2. Why would a ship with rudders jammed at 10 degrees to starboard make a 500 degree turn to port~

3. Why would a ship which took most of her damage to starboard keepglifiifim the starboard
list to port and then back to starboard and keep repeating this trend until she finally capsizes to
port?

4. Where the damage control efforts made after the battle the correct actions to take and did they help
or hurt in the effort toave her?

5. Was the reason she was lost directly due to the gunfire damage and her design concepts or was st
really scuttled?

The answers to these questions have only become clearer in thegdstadesin 1992Dr. Robert
Ballard found the wreck dfirishimaand his filming of the wrecgrovided the final pieces of evidence to
confirm what happened to hefirst, she was discoverdd beupside down and the forward half of the
shipappeared to have bedastroyed by a massive explosiddhe hadhebow anchor chain draped
across her stern and her port rudder was jammed almost sidéwilger starboard rudder was indeed
jammed about 10 degrees starbodvtbre importantly three 16inch shell hits were either fully or
partially caught on film in thexact locations Ikeda said they would Bénfortunately the wreck was not
filmed completely and other hits are buried in the mud due tbéirgcapsized
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Please increase view to 2200% to view drawings in more detaDne note is that this drawinglsshows all her boats and aircraft on board but
before the battle all boats were landed and she had launched her aircraft in an attempt to spot the US fdomaticere aboard during the battle
and her aft aircraft crane would have been folded davander to allow full training arcs for turret three

Exterior Starboard profile

. 16-inch shell hits Kirishima November 1942

5-inch shell hits
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4. Kirishima Hit by Hit

There is not much information concerning the secondary hits otheWtaghingtod s document at |
her fire did hit the battleshiphe have Kb ayas hi 6 s st atement that fires
stack and that her searchlights were destroyed so grdtipe®ems to have occurreHits K, L, and M

are very close to | kedads position dduatestolys t he b
back were getting hot a possible indication of a fifeere is no information on hitslFor J, N, or O Hit

P would have struck the ships sickbay and hit Q would have struck crew quevtsisingtod s f i r st
main caliber salvo was obsedv® be a straddle by both the US and Japanese offidersits are

recorded for this salvo

Hit 17 This large caliber hit is the only hit clearly in the pagoda superstructure and is in the location of
the compass bridge and the forward telegraph robinis was the first hit observed by Hank Seely on
Washingtob s second salvo and what | keda descrihed o
This hit is also documented in her brief action rep®ttis was the only hit observed for thesed salvo

Hits 2, 3, 4, 5, 6, and17play the most important role in whgirishimawas lost lkeda observed two ten

meter wide holes in the deck right above his secondary guns as he moved aft in all likbkseodere

hits 2 and 3 Holes thirty feéin diameter hint on how violent these explosions veergboth strike very

close to casemate mount Bit 3 struck close to casemate mounttfit 4 would have struck at the base

of the pagoda superstructur e i/40gunhmdunialpemrawings mat e
below are turned to refle&tirishimaon a course of 130 degrees and the shell trajectory matches
Washingtob s cour se, position and firing amgrk8eelgdgur i n
notedthaton Washingtofs third salvoKirishimawas hit amidshipscausing largebright explosions.

Shp Course 130 degrees True

Krshim as upper deck

Casem at e

Hit 5

The damage done by hits 2, 3, and 4 is very significant in that after penetration of then bé&emate
armor the shells would detonate very close to her forced draft supply ventilation for her machinery
compartmentgnumber 82 In addition hits 2 and 3 threaten the aft secondary magazines through
ammunition scuttlehumber 4) on the lower dck and fires can sweep across to the port side as well
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which would detonate theady service ammunition for the casemate batt€éhe upper deck would
have been set ablazkt.(jg) Michio Kobayashi first heard reports about fire in aft secondaryrigatte
casematesThe XO Commander Koro Ono ordered the aft secondary magazines flooded

Lt.Cdr. Kyashichi Yoshino first received reports of fired both forward and aft and then progressive
flooding in the starboard engine room and this was prior to the enugrgeder to flood turret one
magazine Hits 6 and 7 both struck below the waterline and would have been obbgWakshingtoras
misses There is partial film on the wreck showing hit The expedition did not film the entire starboard
side so hit 6was not filmed These two hits would open both the middle and lower decks due to the
armored slopeHit 6 is by far the more damaging hit because it opens the middle deck with its large
compartmentsvhich would allow floodingacross the ship from starbmbto port which is again
documentedh that the ship kept shifting from starboard to port and then back.aQaithe lower deck
her side protection kept any fragments from entering the boiler rodim3 would have struck a large
fresh water tanknumber 87. The starboard engine room on the lower deck only reported progressive
flooding and this water tank may have played a role in stopping fragments and contributing to this
flooding. The engine room remained operational until fires being swept tmauagh the ventilation
forced it to be abandoned

Kirishima's middle deck
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Engine RoomHit
Between Turret3 and 4
Filmframe 8:22:05:10 Rustsickles

RN

Peeled back hull

Mud Line

By Washingtod ®urth salvg the range has droppedrtughly 7,850 yards and the target angle is
approximately 5 deges as the two ships pass each other in opposite diredtdes8 and %areagain

very close togethendprobably struck turret one simultaneouskor that reason, would have been

difficult for the crewto distinguishtheseas separate hitsSTur et onedés destructi on
dramatic ast promptedCa pt ai n | wabuchi 6s emergency aoOmker to
simple deluction would behat both forward turrets were smashéteither of theeforward turrets had

any umrade in armor protectionnlike turrets three and four whitlothreceived 124 mm VC plating

below the forecastle deck in addition to the original 75 mm VC plate

Based on Hay,hit8maythave strucl thei barlgette above the forecastle dédktloe deck

first and then struck the barbette on the after section of the barbiét@ penetrated between the

forecastle deck and upper deck and wdddepasgdthrough tle 149 mm VC casemate armor that
angkesto the center of the barbette andrttlerough a 75 mm VC platélhe armor protectiom this area

is too thin to stop the projectileslit 10 may also have struck the forecastle deck and then penetrated the
38 mm NS deck plating to enter crew quarters and passage ways
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Forecast B deck

Lpper deck

Hit 11 struck below the waterline and would have penetrated the forward 75 mm VC plate and hit the
forward chain locke(number 1J. This damage may play a roledeterminingwhy the forvard chain is
draped over the stern of the wreck

Mode Deck

Hits 12, 13, and 14 would have ripped tigh officer cabins, passagewaysi1d t he ad.nHitr al 6 s
15is partially shown in the film athe wreck The shell hithe 75 mm belt just below the waterline and

the resulting damage contributed to the progressive flooding of the rudder contr¢htouber 89.

This would result in the loss of electrical power to the rudders so they stopped at 10 degrees.starboard
The painting in Bob Bal |l ar dénshplate migsingid nottadtwatswr e c k
the plate is still thereThe painter used a photokkbngadd s | aunch as a reference
this photo the 3nch belt had not yet beeanstalled so it accidentally was incorporated into the painting

A full view of Hit 16 is shown in thdilm of the wreck This shell passed through the outer bulge and into
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the main belt penetrating to the starboard aft hydraulic pump @eoember 42 which will contribute to
turres three and four going silent due to a loss of hydraulic pressure.

Main Deck Lower Deck

AftHydrulic Pump room hit
Filmframe 8:21:26:09 Filmframe 8:21:34:22

e

/ )—
Outboard Starboard shatft
Hole

/ Peeled back torpedo bulge

Waterline

Top of 3" armor

y

2 Waterline

H

: Chain fromoutboard Staboard propeller \

Portholes @
Mudline @

The timing of the destruction of turret two is not knovBased oWashingtob s o bser vat i on
Kirishimawas still able to fire from three gun turrets after she ceased fire, it would appear that one of the
forward turrets survived untiVashingtonresumed fire at 0104Kirishimawill only present her starboard

side from 0100 to 0105 because by 0106 she has turned north and presents an extreme oblique target
angle for her port sideThen the best timing of turret two being hit is around 0di04henWashington

resumed fire Still on a course of 130 degrees true hit 17 would have passed through the shelter deck and
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into the rear half of the barbette and hit 18 would have hit the forward half of the hafliettéapanese
document both forwarturrets as being destroyed by gunfge at least one and in all likelihood both
shells penetrated the barbettdit 19 landed short and struck the forward hydraulic pump room on the
starboard sidénumber 42 Kirishimahad three such pump rooms thed is on the port side a little
farther aft(also labeled as number}XKirishimashould be able to operate her turrets with two pump
rooms The British had earlier found thBitMS Invinciblewhich had a total of two pump rooms could not
operate theurrets if one was damagedror this reasorthe British had three pump roonmeorporatedn

all laterbattlecruiserso give some redundancyVith the loss of both starboard pump rocons
Kirishimaand the documentation that both turret three and femt wilent due to a loss in hydraulic
pressureturret two was probably lost when she was still presenting her starboard side.

Lower Deck

After 0105 the shell trajectory is verblaque making it unlikely that either forward turret was hit after

she turned northThere is no documentatighatshe received direct hits on the port sifféashington
documents her secdrsalvo after she resumed fae a short straddleShe then snply states she walked

the pattersacross the targdbeing able to see both shorts and ovédirturret two was lost before she

turned north and then turret three lost hydraulic pressure first because it is physically higher than turret
four whatWashirmgtonobserved would still be accurate
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Shell Trajectory after Q

Hit - 20 was placed on her rudder itseft 0107 Kirishimawas documentedsturning to port in a 500

degree turn before she stopp&tihy would a ship turn to port if hendders are jammed at 10 degrees
starboard?Her wreck shows her starboard rudder is at 10 degrees starboard just as her officers
documented This 10 degrees to starboard is bringing the ship on a steady course after her port turn to the
north when the adrol room floods and looses power.

The port rudder however is turned almost 80 degrees inbbdemanally her rudders could only turn 30
degrees off center so this 80 degree turn represents a massive jam and with her starboard rudder only off
center by 1@egrees the water trapped by the port rudder would pull the ship taSmwhat may have
happened to cause this type of ja@®e theory would be at 0107 A&shingtorfires her last salvas
Kirishimais presenting her port side Wéashington This salvo of shells fall around her stern and one

shell manages to come under her keel behind the rudders and forward of the inboard propellers and
detonates The shock of the explosion hits the rear of the port rudder and slams it to 80 degrees starboard
The shock under her keel breaks the seals and the rudder machinery room floods and the watertight
scuttles to these compartments jaim addition there is evidence of shrapnel damage to the starboard
rudder with one fragment penetrating, chips out of dpeaindat the base at the rear of the starboard

rudder Surprisingly there is no good film of the port ruddérsimply looms in the darknes¥ ou can

tell thatit is jammed butthere isnot enough light to see if it suffered any shrapnel damage
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Filmframe 8:21:17:27

Hold Deck
Chip  Starboard Rudder
PortRudder .
Hole Starboard inboard prop
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5. Why did Kirishima Sink?

This first cross sectiois at frame 148 oKirishimaas she waafter she was modernizetidshows her
basic subdivision and armor protectidder side armor largely remains the same and the Japanese
focused on increasing torpedo protection and added some deck protection to the middiedeciin
belt was not designed to protect her machinery but to protect her buoyancy at the watedifa too
narrow to protect her machinery and is there to keep the middle deck dry
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The next cross section shows how devastating the amidships hits would be in breaking her watertight
integrity to the decks normalbBbove the waterlineKirishimad s or i gi nal protecti on
based on projectiles with deep penetration capabilityl914 all that was expected from an AP shell was
to punch a hole in the exterior plat€hese projectiles exploded on impasing a very sensitive

explosive filler of picric acid and a natelay fuze They posed little risk to the ship below the waterline

as any shell would destroy itself on impact with the waidrus in 1914 all major watertight

compartments only went up toe middle deck which is located at the watetliibe decks normally

above the waterline have huge compartments which allow the crew to move through.tlizystfg2
advances in shell technology allow projectiles to have deep penetration capafuligytbey detonate

Her exterior armor too thin to stop penetration only ensures proper fuze ddtidghstriking just short of

her hull passes through the lower edge of her main belt and breaking the tip of the armored slope and
detonates under theogle probably when the shell struck the torpedo bulkhe®lis devastates the

middle deck above opening it to the sé&arishimais largely liquid loaded below the waterline amidships
and the fuel liquid stops the shell fragments from reaching the lbodex Though the shell hits 2, 3, 4,

and 5 struck farther forward and aft of this frame the cross section can be used to show how hits to the
casemate armor devastate her watertight integHgr upper deck of 19 mm NS steel and the main deck
of 7.6 mmNS steel are incredibly thin f&orld War Il standards It would normally take 63 mm of STS
armor to stop BB caliber fragments andWgrld War IINS steel is not considered armor gradée

63.5 mm of CNC armor added to the middle deck during modsioizprovided no protection because
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