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g _ IVTRODUCTION.

ﬂ.mwﬂduﬂuﬁtﬁubhmmw ol
18th Meych, 1942, with tlufnlluing’tm of referemce!- oing e

u .

To review the circumstences attending the loss enemy
mﬁmdupithlmdothmhenyahip-mm@hd
the waw, and to conside# vhether thewe are uny specific msterial °
meusures or lines of investigation which might profitably be :
adopted ox pursued, with inteat to iwprove the defence of British
WorBhips sgainst existing or wnticipated eneqy weaponse” ?

2« ile are alive to the cosirability, for various reseons, of reporting as
soon a5 possible, and since in our views and, as we helieves in the general
views the disaster which overtook HaileSs "Frince of leles” on tho morning A
of the 10th Deceubor, 1941, ic the loss vhich is at the preseut time of - [0
particular interest and iuportance, we have devoted the main purt of owr
attention in this interim report to this disester end the conclusions which
we draw fram it.

4

3. e have hai access to ralevent official paperss reports and plans, and
to written evidence, und ve have interviewed a number of vitneszes end ilaken
veérbatin evidence from them (aES appenidrx Bj. Here it chould be stated i
thuat certain of these witnesses, vhose /ritten evidence vas previocusly . S
collected by the senior surviving executive officer of the "Frince of seles” B
and is included in Appencix Ay mado substantial accitions’to and explenst.cns
of their eviderce when interviewed by use @ huve also had the bemerit of
the views of various heads of admiralty depurtnents and others in the
Admiralty, -whose evidence was likely to be of value to us.

PRALDNARY NARRATIVE 4

4. Shortly ufter 1140 on the 10th Lecember, 1941y Heiie « "Prince of Weles™
was attacked by nine Japanese torpedo bomberse e conclude Trom the
evicsnce that this attacluias carried out in successive croups of “two or
three aircraft, and that torpedoes were droppec at varying cistances not
exceoeding 2,000 yards. at 1144 the shin, which was steaming av 24 kmots,
wus hit on the port sidee within a space of about Tour miuutes she todk

an a liot of 11, degrees to port. This list wus slightly recuced by
counter-flooding, but atilacks Iram 1223 onvwerds on the starboard side esused
further sericus damsgo, end at 1320 approxipately the "Prince of ..alas"_amh

RESULTS OF THE FIRST ATTACK
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5. 'The blow roceived in the fizot attack wus indisputably recarkable,
cambining & very severs ccnoussion with a lifting of the ship and vortical
oscillations. Jmy survivors desoribe tho concussion as far more heavy
than was experienced irxom wny subsequont hits

LOMEDIATE DALAGE

impediste damsge to the styucture as cbserved at the tire
gl- ng.::'l: and sxcepting eny buckldng or def oymation of hatchea. or
crumplings or other damage to ventilation. trunkinge was generslly es follows

.Mmdnt"l"m'mtﬁtnuwidmdm-.
o) t‘g:mm-tmm,m of the t.hm-t:;-hlnk TO0BE3 »

. w-hd-dhuutnwumm'ouﬂmﬂ.m

(b} mmmnmmuum. 6 diosel dynemd Foom was
stated to have "ocaved in"»
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{a) ﬁmhmmmuﬁmmﬂuoml mﬁu s
. that from "B" engine yooms This consists of mumercus references
as

m-mm;tmmmwum : ]
phﬁnsuumtl:nm. : |

A8 M'I'wbimmchm:rym ‘A steam container wes
frugtured and one witnesd Leading Stoker Jemes (pe67 of aAppendix
A)y #ho was in "Y" moh:l.norym bays thot-the "ghaft broke and
‘part fell on-dynamo"i ffe think that some object probably
cornected with the shaft became dcbamodnndfoll mﬂndyum; i
but cdo not think that the shaft broke. )

(O}Boymnrk(p.ﬁlof@pand:lxu atated that the 1 or of No. 12 !
breaker room buckleds This stutement should be trested with reserve.j
!

o TCEDTATE FLOCDING |

Te We huave investigatca tho evidence careiully to vndeavour to determine
the nature and extent of the iflooding vhich was cansed by this attack. We
are satisfied from the clear visual evicence of .itnesses, or from reason-
able deduction or inferences that the following cumpartments flooded within
about four minutec. - (For further explanation and references to evidence.
s®e Ap endix C):-

(1; "3" Bagine Roau (flooding quickly and full well before the starboard
‘attack which took place 40 minutes leter).

(2) Ho. 6 Diecel Dynamo Roome  184-206 Holde ‘!
(., ) 13¢-.zoa Lowior Pletforia Dscke
(¢) "¥* Action, . Jischinery Rocme  206-225 Holde
(6) Gampressor Flaty <06-228 Lower Flatform Deck.
(6) No. 12 IBreak.G'r Roome  206~<28 Lo<er UBCKe
(7) Outer Shaft Pas.age. 2oB+242 Holde
{8) No. 11 Puup Roome 228-742 Lower Flatiorm Decke
(9) No. 14 Brealker Rocme  2.8-242 Lovier Jocke
dﬁ; ”;trfa,ﬁm. m ﬁ” Jatiorm Deck.
(12) Some or all of the group of watertignt coupartmentas 255-27 Lower
Flatfom Decke
(15) Dmer Shelt Pascages £74-261 Lover Flalform Decks
(14) Bleotrical Store. =74-281 Upper Flatfoms Decke
(18) Port Side Lower Debke 274~289.
(nj spmt mm. Lower Flatform Deck, -61-289
(11') Outer” m Pussage. 242-263 Holde
(x8) Al¥ Congitioding Moome 243-253 Lower Platforme
(19) Wo. 16 Breaker Room. = 242-283 Lover Decks
(20) Watertight Compartments. 274-289 Lower Flatfomm.
h,/ﬁnn - ¢ .
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~ DAMAGE TO ELECTRICAL AND HIGINEERDE INTALLATIONS , L
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oo () Vatertdghh Coupirtoonts, Gery Lo Lower Degke  196-234s
(=3) Wetertight' Campartucnts, Imers — 194-242. g

' .._Bpnﬂumarmm campartients emumerated sbove (with the exceptiom |
of engine roame which is teken as half .full) goes fa- to explain, but
does not emtirely account fory the observed list of 11; degrees. e have
been carafily hovevers to accopt the corplete flooding of only those
ﬁwm of vhich there can be little or no doubt. e think it probable
scme of the campertwonts listed in paragraph Y0 as Tlooding slowly in
fact were flooding durin; this initial period of four winutes, thersby
sontributing t¢ an uncertain but appreciuble desrec tc the liste

B

B+: A8 a resulf of the first attack an the port side o the ship, there was
en extensivo fai_ure o electricel ;ouer. The steering gear failed, three—
quarters of the long-range anti-aircraft guns viere pub out of acticny both
port enginec were stojpeds and mich of the. veatilation system ceased to worke
Pumps could not be cperated, and electric.l commnicetions iailed to a
serious extent.

9. ' Steering wus subcequently restorecd, but lator fuiled again because of
lack of ventilation. Unable to steer, with & heuvy list, and with both
port engines stoppeds the ship became out of control; a siznel tc this
effect war hcisted et 1210.
SLOMIER FLOCDING
10. Before the sturboere attock the following comp.rtrents :1looded more or
less completely anc at varying speeds (for further ciplanation enc references
tc evideace, SEE sppencix D)i-

(A) Harbour lachinery Rcam, C.L. 162-184 Fold and Lover Plat{orm Deck.

(B) "Y' Boiler Foome !

(C) No. 10 Broulker Rocue 184-06 Lover Jeocke. . ; i

(D) Scamen's liess. £06-228 lidadle Deeke ' i

? (E) be2b-in. lmzazine. Port Lover. Lo8-l4C.

(Fj 50:?45_“0 Ml{_;&;fine. PCrr"b ITP‘_{Ju'O 228t

() 5o25-ine Shell Roame Fort 228-24., Upper Flatforme

(H) Cypher Qffices 20U-Zdie

(J} liotor Roam and C.Ce0s 2:8-E4ily Fort Lowor Decks

“- C.Co0., Annexa, No. 3 Los Power Room and lotor Roam. Starboard

' 228=-242.

(L) 6e2b-in. lageszine and Shell Roam. Starboard 2.6--42.

(1) Stokers' Less. 228-242 ltddle Daeck, lort.

(M) Stokers' Liessdocke 242-:63 liddle Deck, Forte

(0) lLower Deck Pate 2bi=T4d.

(P) Stokers' Mesodecke 203-274 Middle Desk, Fort.

(q) Cabinss 74-26Q ilddle Deoks Porte:




THE MDEER AND TYPRS OF HITS
wm sustained by HellsS. "Prince of Wales” from the first

on her 51lge was 50 serious ani extensive that it could, assuming -
an ; of eupporting evidences be best explainec in the light
Of past experiemoe by several torpedo hits. In fact, having regaxd to «ll
the evidence whiclh we obtuined and exarined, we find ocurselves unable to.
ayrive st this conclusion. The principal data which has to be considered
and cur conclusiens therairom fal). into variouws -arts eo followa:-

, T.~VISUAL
(&) Torpedo tracks

15« The se: was calu and clear and torpedo tracks vere in comsequence
®esily visible. For this reason there is ruch evidence, both from ritnesses
¥ho were on boerd the "Prince of /sles" and from the "Repulse” and eacorting
destroyers, of tracks or ‘orpedoes rumin: towurds the "Prince of ..ales".

lée Cortain witnesses say that the torpeices were runmin: shallo:, but it
is important to bear inmind that a 4i-mnot torpedoe running et 15 ©t. is
about 180 yayds ahoad of its track, while a siidlar torpedo running: at 25 fte
vould be about 500 yards ansau o ite twack (W48 .ppencix E). 1t is very
doubtiul if these facts were appreciated by the witnousos wheo observes the
tragks, and it is unlikely that anymme saw uny torpeco .hick hit the ship

oan the port side. '

15¢ Two witmesses on board the "Prince of Viales", Cowrsnder L.G. Goodencugh
vho was on the staff of the Commender—in-Chief, .Jautern Fleet, and a Chief
Cook mampd Falrmers saw a track asproaching the "Prince of vales" and ]
associated it sutcmatically wita vhé subseg ent concussiom. In fact, the.
track that they saw must have been that of & torpedo which had rissed ahead,
as Chisf Cook Palmer siéw it at only 100 yards away ircm the ship, and
Commanter Gooderough was able to follow it in tousris the side. Commander
Goodenough, in particular, was emphatic that there was only me track
within his visione

16 The comsiderable lag of the track behimd the torpeco is of great
importancs, since it disposes of most of the velue of visual evidence of
torpedo tracks es ccniribulory evidence to {he nuuber of hits.

(b) View of explosion

17. 'Tere is external evidénce from the Captain ¢ the "Repulse” and the
commanding ofticers of the three esciriing douvtroyers that they saw onmly
ane explosions The value of this evidemco umst, howevers be tempered
by the fact that from the relative movements of the muips concerned, in so
for as we are oble to nespess them, the "Repudse" hud au wpproxizately
end-cn view snd captain was therefore unlikely to be able to distimguish
vith certainty eitller the nunber or the locatime of the hitse Two of the
esscorting destroyors seem to have beyan well on the starboan bow of the
"Prince of Welee" while the thiird was on the engaged side wnd may omly hsve
had & foreshortened view owing to her position in the destroyer screen and
the tiom towsrds the attack nude by the "Irince of /ales". The attention
of those on board the third destroyer may have been distracted by an attack
by masbinesgun five as the aiporait Llew over hare

5

T1o=INTIERNAL BV IDANCE.

(o) Splask . o
18, ‘There axe doveral vitnessea to splash in the nedghbourhoed of Ped and
WI‘Ii!.‘ : . . -




to this opinion in their written evidence ave Comunder (E) Coudy sad
Shiperdght Lieutenant isurch, but in oral evidence before the Comnittes it
mtdm_that Comzander () Goudy cnly intemded to muphesise the pralonged
: vhich he felt from a single shocks Weo formd from shipsrigat Lisut-
enant iurch that his om dspression et the time had been of one shock, kRut
that after subsequent thoucht, which was reflecte! in his stetement, end was
to same extent iyf.l.umcod by reports that he received of hits in various
lacess he folt ‘that cne torpedo could not be the cause oi wuch extensive

20. One or two other vitnesses say that they f{elt more than one shock, but
from the time jiven by those witnessecs it sceus clear that they mistook for
torpedo hits the explosion of bombs in the attack on the "Repulse” at 1115.

»

v : IITe-MVIDANCE FRUE FLOCGDLING

-

'21. There is substantial evidence of cansidércble flooding in the nedghbour—

hooG of Pul end- Peq (0I5 Plan in Appendix Tjs ‘There is equally substantial
svidence of flooding abaft "Y' turrets DBecause ol this and because of the
+ axtent of the #locaing, it is difii W1t to feel satisfied that the Samige
could have bean causeu by a single torpeco hit.

22, It hus been shuwn that the value of visusal evicence of trucis of
torpedoes is not reat. On the other hands the internal evicence is such
as to make us doubt .hothor anyone {elt woxe thau vae ex losions The
problem with which et this stuje ve find curuelves faced, therefore, is of
reconciling a single consicorable explosion with damaje and fluoding which
are inconsistent, on avuilalle evidence, with a single torsedo hite

23, Fro: the evidence es to the vay in which the sney mude his atteck, the

' possibility of more than one torpedo rerching; the ship at anprecinutely the
sene time comot be ruled oute The explosion ol a torpeco can cause otner
terpecces to detonate vithin o cislunce oI uloul 10U Jiley el & seccnd
explosion so caused would be indistinguishable iyaa the firste That two
torpedoes should aryive and strike the ship simlbtsarecusly «ould be a most
improbable chance. 1t 2 more likely that, if there was « second torpedo,
it would have been aetonated at some slight aist-mics fram “he ship. This
would poseibly account tor the couparatively small damuzo wuich sppears to
have occurred in the rfeaabaft "Y" turret.

24, We hiwe carefully considered ihe ponsibility of the ship being hit o
the port side by tlree torpedoes simultanecuslys one «it wnd two in the way
of the nmain damagey or demaged by their uimultaneous explosiony even though
* three hits were not cctiuelly mades It is extremely iiprobable that thyee
torpedoes would be thus exploded slmdtaieously so as each to cause damage
to the ships allhough it io not Lgpossible. It wouldy therefores be
dangercus to aisndas this hypothesis soloely because of its greet improbab-
ality; but it cany wo thinks only be ecoepted if there Lis no more rcason-
ahle hypothesis to explain the main danage in the ship. _

25+ If the theory thet this main demage wae inflicted by only one toxpedo
is as izprobable as that of two torpedoes d & and dameging the ship
slmltrecusly (4n eddititn in both cases to a and sladtaneous hit-
w ml! tnhe must adudt even such a remapkable c¢oincidence o . danage
by three sizultaneously uxploding lorpedooss . But we have bean unable to
sutisfy ourselves thnt it is impourible for the main damage to have bemn

done by one toypedo wath s heayy warhesd if it struck the ship the foot
of the

: bulkhosds We have mean infurmation -that the J. one
are using a vaghesd of about 860 lbsy This is not certain and the matuve
of the explosive charge ip ynknowne

"—. A A [
286/ vesrnn
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cnly one shock, elthough' a coneiderable and sustained cne. Ixcepticms -

'Fﬂsﬂﬂfvn T

s AT LR

fas =R PARALY

e 5 LY

o

i s e e TSRS IS



ﬂt'uihcﬁhomnmdmm oint to hits by zore
mwﬂlﬂhmlﬁumm;ﬁg.wmomub{qw
ards

than one

the after end of "Y mimmhimym' :
! . 7 room,
. While the other was detonated aft bbtween Stations 274 and 289,

23 anc Fed wes mede by a contact or a nan-contact torpedos In support of
the argument thet it wes made by the former type: - ,

{a) There is no avidence 4f cil #4 the compartments which were
\ floodeds exscopt in "Y" boiler woom, even thouga the o0il tenks
below those compartmentu were full. =

(b) The dausge »as Teceived cn the saie sido fraw which the ship
was attacked. although it is not is,-0scible ror u non-comtact
terpede tc be decirmed 85 usc to detonate on the rear cide of
the centreline it is more likely that it would be designed to
detcnate on the ofiside. z

- (8) e are satistied that the torpedo hiis susteined in the socand
attack on the starboard side were of tiic cantact t;pee

29« 4s against these arguments: -

(1) The immod:iate effect of the blow was g 1if't the ship and cause
- vertical oecillutionss. These erfects, on the other hand, might
well have been caused by the hit abatt "Y" turvet. which would
have been soverhat unuer the ship because of its shaye at this
poizrt-

(414) The extent ¥n lomgth of the floouing sugsests gnadecy with the
. demage to the "irk Royal", whore a hiole or 130 ft. long is said
to huve been cenced by a single non-contoct torpeac, and in shich
ship camarable viclent vertical oscillatians occurrpds

30. O the whole we think thet ths hit near P’.j and F.4 wac made by a
contact torpedos This being o it is necensary to assume that certain

«  compaxtmants cutside the protectdve bulkhead :nevitably flcoied immediately
(SER Payagraph 7).

CUICLUSIONS CONCERNING THE FIRST.ATTAGK

"Prinde of (alos” carried a very powerful anti-aircraft armenent.
:g.; -E:'mtm:.a on the first oochsion by nine airoreft which made thady
sbtack from the sawe approxizate bearing. They did nody thorefores present
mserly o diffiedlt a problem ee if thay had attuske: from different
bsoyiugn. Nevéwtheleas) the f2ye had little erfect on either the scale or
the acawragy of the attadks ' :

32, We ccusider that the first hit cosurred townxds the oiter end of "Y'
action mochinery room ancs bedny low downy Caused sovere dumage to the
xoteotive bulkheed and to the cutdrauft. The inmuediate consejueuces vers
gb of "Y" wotiom muchinery roams of the ocuter shaft passage

_ )y of Nos 8 dissel dynamd rooas of most of the vocpartaents

' WMmut.m.mt and aleo of compavtments cutside
“the proteotive bulkheads,

33e ﬁ'mh‘umwu&mrm-nu-qm\u,
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‘“* ' mmmmmwmmmghm ]
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We mmuthqt the svoond torpedo nplodqd abaft "r*ms- The .
P ‘of"this dmplosiod probably brought a‘heavy additional strain'to beay: 5 .~
© 7. G& 'the outsr propoller shaft, and the duuble strain may have so cistorted ~ 4R

] “Muuunm.ittomm.wdm.m-glmdtwwmu
s < ol mm“n"n“mmmmuhmh;nkn

© 38s - m flooding of the iwer shglt passage betweun stations 228 and 242
14 dirfislt to associube with any Gdrect danage ws & result of the explosiacm
in view of the ubsencse of demsge in 5.25 megezine and shbll rooms mnd the
steengthenis of the bulkhesd betweon the innsr and tlig outer chaft passage
by 80-1b. plating. Tto most likely cause is perhaps the fracture of ‘a
sustdon pipe which lewdu through the.bulkhiean into Noell jaugp roome

PRPRRPISRERS . | =TS

36s TFurtaer £1o0Cing which tookx place upwardss above the hold level to the
lower deck vwas undoibtedly laxg®ly dué to hatches which were left open by
" mea escaping, or which \jre never profriy closed or wiich loaked under
“3% additionul flgoding to the middle deck wus due 130 a combination of
sveh fachors wi- laulty ventiletion trmmks, hatches which either left open or
pot properly ¢losed or buckled, and leak: past valve s.xndlef. -

-‘33. The hit of'b caused Ladsdiute 11ood1ng of the s_irit m. inner shaft
. passago ané lower' cock cpacoy i the pertside: betveen siations 274 mmd <89,
and probably also slower flooding of samd of the intermediate’ compartments
en the porl side oi the plutiorm detk. It wmuy 4040 have ceused loakage

imto the watertight compartments befors bulihesd <74 and inta' the outer
‘shaft passage (stations 268-374)s Iurther .pward lealkage occcurred through
hatohes that were not tight, manholes thav may have been dislocged.
rmﬁlnt-m trunks, wd Leaking ‘rod glands.

sl b

' 4

. 39. I\‘ailurs of eleciadc ,m.:a.r in dnportant na.rh.s or the aip where damage
and fluoding occurr'ed hed most serious resilts. vamage contral work had

often i be carrisd ocul witn the uiu of handlampbs and in stifling heat dus
tc ‘the failure o1 ventilation, and the puupingsystem of the ship could

b@ used o0 kuop water dowa in the compariments tihich were rlopding slowly.
Fingllyys the failure uf the weniilulicn aystun resulted it tle evaeuation L
of maghinery spaces snd bailer rooms fram vhich the source of electric :
© . posar was dywmy end the possibility of coping yiih the canw e wus thus
‘ further reduced.

BI:‘UI:T" OF TG SS00NU ATTACK .

e

40s / G the mbssqumt torpedo hity (m the starboard sidej, the one right

: farwend does not appear to have hal a very ;reat efiect, The hit abreast

ot *B" turrst and thai abreast 53 and Sed 5.26 mountings caused Tlooding
':ﬂ.&,. thouh serious, doos not seam to heve oxcoeded in extend or in affect

‘. whgt had boen wommed and expectsd frow gush hits. In ooth pases

-, oscuyred cocudré. through tho protective bulkhquis The hit abreast 5.3 .n.

v 3¢4 4300 broyht up the starboaxd owter shaft. Thie hit yiht «f ocsused”

5 ! considorable flooding of tho after part of: tho ahip.. The erZsct ol these
ves temporizily to reduje the list to poart wul et the swae tice to sot

EE

i @) despor in the vater¢ The dama;d caured by the bamd which \p.. i
tonted to the mmin dﬂkmﬂbm‘td » may have opened the ship's ‘kide |
adoye phat deck imd guuwsed further £l mt.luminduklwclm olow,
_m ﬁt?ﬂp finally capsised to ports ! . \\
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4l. Before mudng our recommendations and as & result of thewmclusions in B
Fert I coripeming the ‘attacks upon HeMeS: "Prince of \Vales® shich led to 1
her losS, itumulmtomnhmMmthQMﬁmmm
thlduigﬂli‘orthiualaanofhattluhipwmpmndomthcmm t 1
resulta vhioh were a consequence ot these conditiomse 2 t 1
E

LINITATION BY TREATY ; E s €
42. The "Prince of .ales" was a vessel limited by treaty to o standard
displacasent of 90s000 tomse  oince 1939 additdms had incredsed this :
figure by about § per-cmmt. Naval «taff requirererrts of weapoms, protectiongf
speed anc endurance werc the harder to meot because of this lirdtetion of. '
tonnage, and could oaly be met by rodustions in the weight of structure waud
in the nachinery and other intermal equipment to an extent inevitably beyond
the edge of danger. L ! 4

$

43. Tho consequence in which ve are most directly interested ir the wealnusogs
from which the "Prince of valea" suffered in her undervater protectian.

This woskmess ves agravated by the fact thut contracting Po.ors were unsble
to linat the memace of cifensive weapons such «8 Lorpedices, mines and
wirercit, end the motency of these veepons hus, in Yact, consiuerably
increaneds ’

46, Caipearzeons have bem mede betwedn the "Prunce of .ales" anc her si.ter
ships on the one hanc and that class of German ships of which the "Bisperck” [
is the best known exauple, ~hich were buildin; morse cr les: roncurrently. b2
The "Bismarck” shoulc have been restricted to a ctancard uis lucenent of E
305000 tans in agcordaice with her Governwont's e.prosisor wcheremce to E
treatiess but in fact it seems likely that she vus cesigned to uisplace
botweoen 42,000 ani 45,00( tonse

L] !'

4%, In cur opinica it is TO tne credit of the: desigiers o. the "iing - lg
George V" clasi o battleship that thero shi s comsere o iavourably us }
thoy do in detaengive 0.&r w.ith heuvier .ér.u vccsels, in the consiruction

of uhiecly the Gayman Government distessrdou irealier because tuey containec -;
no provision to ensure their observance. \ : . Sx

PERINCE (F dabioo! oMU "BidliaRCL'": STRUCTURL Cui®. RIS

46. ‘e have digtussed with the Director of Maval Canstruction the pointe 3
c* sirilavlty snd dissimilarity as betuwcen the "Prince or' .ales" und the il
"By sparcx" @nd nave exacdned relevant plans and other dmta. we consider
that the nlacing of tiue aruwoursd protection in the "Biswarcs" was inforior
to thut in the "irince of Wales" wia that Ler w.clinery roous were ;i
caspsratively very vulnerable tc nan-cuntact lorpedoes. ller greater besm
enabled her to have greater protection agminst attack by oomtust torpedoes, i
but il 10ust be reweubered that she was enableu Lo have wore basm because i
uhe hua sgyeater tonnage. Gonerally spodkdigs vwv are of tie opinion that '
vhichng inbd acoount the relative size of the two ships the "Prince of uales"
vas in her g;murl features superior-in design to the "Bls.arck". .

LLLITATICN 'BY DOGKS Al GANALS _ ;

47. A yreater beam both enables & capital ship to have'craater stabildty
and ows mope apude for protection. Howewer, there huve combtimied to be
inndequate dookdiig fuoilities because -of finmncial stringensys and this
fact, oumbified with operatignsl requiremente tiut cupital ships should be
able to uss both the Sues and Fanema Canalss has kept uuq.g vertain limits
the beem of Dritish oapitel shipss The besu of hé “Prince of
wales” wad- 105 £te and that of the " wan vlightly over 118 ft.

’ '

RICHIT BAMMEDOBITS/eoseas: ..\

i, K w Ji M ¢ Vs, : . . .
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48. - The qai'.g:. of the sidé ﬁro{ectim of the "Primce ol -‘Fl;u’!_' agadnst
torpedo sttacic wes besed on the results of the expdriuents on Job 4e

49« In Job 74 two trialey pumbere 4 and 6, were medo in which & 1000-1b.
charge of T.N.T. wlkich was considered ta be as heuvy a charge ac was likely
' 10 be used in o torpedo warhead, was ax>léded against the float's side at
16 Pt. bolow the centre line. In ocach caso the flout's draft was 30 fte 'fh..
_peneral structure of the bulge ‘protection was the same in oach casds bt in
Noe 4 trial stiffenars were rivotod on the inboard side of.the protective
bulkhesd, vhereas in No. B trial stiffeners were weldad for nall the length
on *he outboard side of the protective bulkhgad, and for the otier half
stiffenere were rivetel ca tho sutbosrd side of the proleciive bulkhesse
In trial No. & the urctoctive bulkhesd plating consisted of tuo inicknesses,
of 356 lbo. D.I‘. quel:.*. . In trial Ho. 5 the pro‘:—écti\rn bulikhesud consisted
of one thickness of 60 lbs. Del. qudity. In trizl No. 4 the explosiom
coused no major ruyture in the protoctiyve bulkhead and its paxirnm deflectloml
, was 18 in. In trial Noe« § the protective bulkheac wa:! ruplured and turmod
in over an arva of .bout 14 ft. in length and 28 ft. in depth. The rupture
was confined to the poridion of the bulkhp.d supported by welded gtiffeners.

The duw.szo Lo o protective bulkhoad over the portion oupparted by riveled

h o

stiffoners vwaes slighie

. ' The protuctive bulkbead of the "Erinco of Viales" was constructed end -
supported -by rivetod stiffensys as in trial No. 4. Toe protective bulkhosad
o. tho "ark Royal" sas conalructod and supported by weldeld otiffenera as ia "B
trial Noe 5, &0 vac built in ploce in the ship baforo No. 5 trial took |
places As u rosult of trial No. 5 the wolded attachzentes of the stiffouers
to thie bulkhead were reinforced for.part of their height by riveted angle h
bags . ! 1=

Tae decigners of the "Prince of valeo” considered that trizl Nos 4
provied that ‘t.?.e type of bulpe protectiom teated thercing and in substance
simdlar to thbt fitted in the "Prince ¢ 'alos" would be eireciive in
resisting a 1000-~1b. charge detonstes in contuct with the cide of the shipe

50 In the event this proved incorrect. Tho roacons Ior this unsortu—
nately, are not clear, but the facts are roascably cleare These are that,
as a rasulty of the first toxpedo attack, No. 6 diesel dynaro roams "Y' .
action machinery reom, and cuter shaf't copartments ebaft “he latier vere

. rapidly and complstely flooded. Fldoding spread ouickly up:ards to the
compartments above the Toregoing and thréd DTedker TOMS .ore soon Iull of
waters "B" engina roum flnoded fairly fasts as <id nany other coupartaenits
Minally, it must necensayily be assumed, though' ovidence from survivors is
lackipg, that some expty wa"arrt.ight. camporteents outside ihe protective
buikhead flooded instantlys | -

§l. This extensive floedingsy which is expleaned more fully im Payt I of
. this Teport and in dppendices C and D, would not have takca place X the
1 protective bulkhead hod Aulfilled tue runction aseraibed to it nmd expected

of 1its : '
ALERED T. wcm::. 2 o ' "
; e o WAKE=VwLEERe
7 Jele JidES ey ‘_.mnnm_

3, 7 420




RECOMMENDATIONS CONCERNING STRUCTURE

52s The protective bulkhead in the "Prince of Wales" failed as we have said,
to fulfil its purposes Bssential machineyy was quidkly put out of actisn by
flooding. Hatches and doors failed prevent the spreed of water, and the

-~ yentilation system onused an extension of floodings Compartments which were

flooding oould not be evacuated without risicdng the flocing of other compert=
méntse Rod gearlng cuused winor leaks from flooded compurtmentse

‘53¢ To meet thed: and other puints of weaknsss, our reocommendstions are as

follods: - '

- -*Xa We recommend thal If the operctionsl cbjeotions oan be disregaried the
beam of capitul ships should be increased, so as to improve stability and ensble
better protection ugainat .ontact torpedoes to be providads

_ ) ~
.+ I1. We oonsider that sn incremss in bedm should be us2d to inorease the

space outside the protestive bulkilead, &c that the explosion of a torpedo would
take place further from tiis Lulkhead.

III.' We rcoommend that the arrargement of the protective bullihead snonid be
such as to keep the foot of the bulkhead as low as possible in the ship and as
nearsthe oentre line of the ship as possible, especielly where the salp startc
to fine downe Thils may involwve a consldereble departure Trom the present

. metnod of vonstruction, which conusists of o wverticel fore and aft bulchead

stepped badc a3 the ship nerrows. In the case of ships already built, the

 possibility of decressing the vulnerabllity of the system near the foot of the

bullchead should be considereds

*  IV.-Damege due to a torpédo explosion and subsequent venting will entail
flocding outsids the prédtective duikhead up to some deck which is undamageds -
Such arrangements should De made on this latte. deck as will ensure that it will

* remain watertight.

V. Yhile recognisfrjz that there must slways be an area towards the after
end of the ship which iz wgry vulnerable to a contact torpedo, particularly
in the vioinity of the stern glends, we conslder that every possible nrecuation
should be taken as regards the arrensement of the pro‘ective Lulkhead, or by
other means, to confine the effects of explosion in thls area.

VI. The Pogt-7 r Questions Committée which subrd tted a final report dated
27th March, 1920, recommended that a three-shaf't desisn should be adopted for
our battleships, basing their recommeriiations upon their opinions of the
edvantages of this system in the German bpttleship "Baden". The jermans have
desbnstrated their oontinmed preference for three as opposed to four shafts in
their big sihips by fitting the “Bismarck" with three shafts, but altbough we
have ‘used tidls system in our recent airoraft carriers we have mot adspted it te .
our vapital shipss In our opinion the flooding in the "Irince of iales" was
Waterially inoreased owing fo damage to the ofiter jort shaft, and consejuent

' -damage to wmthwartsiip bulkheads through wirlch the shaft passeds 1

t+ ° We think that it ig advantageous to kecp the wing sha’t as far away from
the sitp's side over as great a fore anfl aft length-as possible, and it appears
that this can more effectively Be seoured in a thres-s'iaft thar in a four-shaft
srpingement. In comeequernoe shafting might Ge .Jess vilnerable to oontaot .
torpedbes and no mor's vulmerable to non-contact torpedoes. While recogmising:
¢t effect of & oontre shaft on after twrets and magardng design, we reocommend
that furgher considsration should be given to the question of fitting thiee
sHifts tn cipfsl ships. = » ,

.« ¥II, Important madrimsry such as dynamos should mot be placed in compart-
ments which are Tilkely to be the first to flood, aAnd should be as high @ as
possible, but uder the protdotive ledk. % 2

i, parts of the structire should be designed to be adaquate to with-

‘stand the static pressurv to which they wmay be subjected, in oonse uenve

of the maximm et widich the ship oan expérisnbe and s'tlﬂ.l remain afloant.

 (SEE ‘also Recormenddtion AVII)

IX. All hatches, doofs and squttles, dhould be streng enough without
m /t ebase - 3 L

\
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© gheving “to withstand the maximm mvc!ro-tnt!.d prensure to whish they might
* pe subjected, and should be'watertiglit under such loading.

 X» The possibility of hatches opening in such & way that the water
pressure will rather help to keep them olosed than force thsm open, should *
be investipated. '
‘ .

\

© XI¢ SoPyr as oan be arrangsd, ocompartments in which mon must work when |
» B “the ‘ship is lisble to undexrwater attack, should be entared by watertight 4
; trunks <carricd up without an opsming, wsll above the watorlines A corollary ;
of this is-that the mmber < sush oompartments mist be reduced as far as
possible when arranging ths elotrical and other similar services.

. XII. The old system of muming electric leads and other important services

' through cable passages which could be kept closed and entered only fron dbove,
is oonsidered to be less Tulnerable than the system which obtained in the
"Prince of Wales" of running thess services through large breoaker rocmse.

XIII. Compartments, other than maraczines, which are orly ococasionally viagi=
ted, should not have permanent ventilation fitted, but should be ventilated
by temporary means through the acoess aperture, as rcquircde {

XIV. In compartments to whidi acceas is by a watertight trunk, tie
posaibility of carrying the ventilation ducts up inside the trunk shculd be
investigated,

XV. The generzl’ system of large bulkhead sluice valwves, ocoupled with
ventilation trumlss of wery thin material, helped to extend the floeding in
the "Prince of Wales". ‘/e rcoommend that the arrangement of the ventilutlon
system' should be considered at an early stege in tie design, so ac o
reduse its complexity to a minimm, and secure the maximun degree of strengtn.
Vertical trunks betwsen deelrs should be stromz enougih to resist collapse ani
'so prevent the flow of water vertically from one compartuent to COTpartiEnts
imrediately above it due to-the fellure of trunking.

. XVI. Where ammunition supply involves the piercing o watert: ht bulitgeads
or dscks, arrangenments for the aperture to be closed juiddy mst be fitied,
to prevent an extension of flooding.

AVIT. All bulkneads should be able to withstend the maximu: nydrostatie
pressure which may be brought upon them, so that shoring is umnecessary, and
this factor should be-impressed upon persormmel in ships, in order 10 remove ‘
the present impression that such Lulkheads wro ldely to fail, witii consejuent
loss of ‘time and emergy ‘of Damage Gontrol perties.

XVIII. We ‘consider thut ‘the amount of rod gearing 4t present fitted maxes
the maintenance of watertightness of decks und bulkhoads very difriculte.
7he possibility of 5 simple  hydraulic sysbem, “such as is used for releasing

' .- ‘dspth charges; should Ve examined.

. XIX; Our recommeriiatfons so Tar liave Weoh largely ooncerned with the
partioular case of a-dontact torpedo, and of flopding in general. ‘e consider
thai the explosion’of ¢ won-contuct. torpeds’ mist 'cause very severe damage
4ristde ‘the ship drmedtately ove) ths explesion, and to avert this presents o
problem for which we ses rno hope of solution, ' The most that can be done by
of palliative is ‘to Iimit; DYy maans of vertical bulkheads, the arca over
which ‘the damage is spresds ~ With ‘this cbjedt the vertical bulkheads should
be toritiruous wherever possible 'snd as aloss togethsr as possible, but in
marty ‘cases the minimum essentinl wize of mashinery compartnments demands
spaces whidl are undesirddbly Targe. {

We wish to stresd that tHf@Smmmes of ths non-contact torpsdo is one
which at-present ths art of shipbullding shows o 1ikelihood of defeating,
and we would emphasise for this reason that shipa in this repcot are no !
less vulnerable than our Nwne' A

e _

The disastrous effeots of an explosion imnediately under the bottom
Mﬂ/oooa-o 1 |




underling the vital impertarioe of employing every medns of

‘ preventing the

. torpeds from getting there, or preventing it from firing there, and we consider
that w1l poseible ress,rohes in this directien should be uctively pursued,

- She "ho system of power distribution emsbled the supply main to be split

i into a mumber of indspendsnt ssotions, euch with its own dynamo, but to take

** sdvantuge of thlinx-aystem in ths event of failure of supply ifr one ‘seovion,

- oentdadiwstion of control was requireds The exeroisc of this control .as
dspendant ‘upon communt cations, which in the event failsdi . :

=59  us-fitted, the proup e-over system ensured that & fault on one side
of the supply maim would affecy- the other side imwdlatelye The exlstende
. - of much a fault would not be apparent to the ien who were stationsd at thos
points where ths rault should be reotified, and it would be ncoessary to tell’
“them to take actions In this respect also, commmications failed in the

"Primms ‘of Wales",
" %6, -Breuker rooms which contained essantial electrical zear, wnich was not
~ watertight, commmioated with compartments below, and were flooded from these
+ o opmpartmsnts, -
hY
“* 57s Mo mmet thess and other points of wealness, our recommendationsa are as
-  follows:~

1. The system of séperate scotions of ths supply mein, which can b
linked together, is ocnsidered sound, - ' Its officiont operastion necersiztes
- - mentraMzed control. For this, efficient commmmications are vital, ond no

considsrations of weight or cost should be allowed to stand in. the way of
malding these commmnications as sefe from fallure as possibles 4t the sare
time, 1t must be recognised that central conirel iuwjy brea: domm as o result
of damage, and thas system must, therefore, be capchle of decentmlized
gperation. . '
.-+ I, Any system of alternative supply of power to parti.a'uln.r services oy
which a feult on one part of the mdin affects arothor port of the omnin, is

unsound, and delay in chenging over power suppli.s is preferable to the
introduction nf any such possible sowroe of failure. .

-+ fIIde ffficient 'commiont.‘;.ons are vital for danage control as well as
- for ‘the maintenance of electrical supply, end must be arranged €o as to be
- . -affective whither at action or oruising stations, without undue ro;ard

to convenienove or eoolomy in man=powers
IVs Dynemos should be placed unflér protection, but so that there 1s the
mirdmin -chanos of damage from flooding.

« Yy Tas-fuzing sypten must be such ‘that 'the effect of a failt ie
restricted 4o ‘ths odroult on which-it ocours, and doea not caure failure

to spread to obher ciroumits.
“ m-moiﬁ'm‘t steerirg -gear should be capable of operating aliheugh
A} ¢he steering oompartment is floodods
i .,1.1;"- Startsrs of purmps and other apparatus essential to the neintenance
- - of-power to the ship should ‘be splagh-preof. .
‘ signed sp that

w o

‘- they-do rot fail wnder ‘simak.
laydut of ~the d@iBrioal imtallations every efrort should
e of watertight compartments in whioh men wust be

s : made t0 Yednoe the mutber ¢
mmm-maam. go that 'ths doors of s 'many compartmsnts as possible

- can be lept olosed.

VEEL, Otrouit breakers and sutomatioc switches must be de

el
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v RECOMMENDATIONS SCICLINING ENGINRILIIG. o

'*_""‘"ﬂi-"'-*hm by which the propelling madtinery 1€ 'ﬂiﬂhd' into units
' widioh: e -largely self-contained as regards the mwetliany machinery, ‘broke
*dowrly partly beveuse writs were not self-contained ue rogards electrical

]

© 3%« To meet this and other points of 'm-lcmés,-W recomerifa tfons are as
v Pl ovn £- .

o I, Units of the propelling machinery andimportant mechinery spaces

T shoul®; “as far as pousible; ve mads self-contdined as cegards.gixilimry

“- -servioés, snd special arrmugenents made to enable electrieal power-to be used
“ imdspandently of the medn dleotricel distributicn systen of the ship.

£ . Consideration showld be given to the reduction of the size o° the
=S :ﬁm'mmarmnts by ‘plaocing the gearing in a separste compa:tment to-
a & o8, )

* IIT. The liability of the propellcr she®{ glards to leak because of
damage ‘to the shaft needs invéstigetion.

DEOCMMIPOATIONS CONCERIING ORGANISATION AMND THAIWING

- 60¢ The anti-aircraft fire of the "Prince of #ales" did not prevent the
attack upon her from being presssd home, y :

61 ' There are several instances of doors and hatches which shoild have teen
- closed being inadequately closed, and mopre instances of doors boiny left:
* open by men on leaving compartmehts, thus causing exterizsions of flooding.

- 62, - Pailure of communications hampered the work of the damagze control

e orgaatsation.

6};:1 To ‘meet “these and other points of weaikness, our recomnendations are os
- followas—

i

v T We consider it reasonable o ekpect that tho powerful an!i-giraraft

‘axymement of H.M«S¢ "Prince of ‘‘ales", efter consiusruble treining and

prectice, shonld have been able to infliot heavy casunlties before torpadoes
= rwere dropped, ‘1f not prevent ithe successful conelusiom of trcks, and we wish
v to stress the” imprtamos of & ship being properly "worked up™ and affiotent
+' ‘befere she has to take her-plaoe in the line.

<t ‘IXs Gonditions in a-sijip which receives severe damage, when men below
= may’ 8nd themmelves oud-fenly in Aarknese in o listing ship, with perhapsg
“w  'the ‘somd of rusiing water, produce conditions which throw a very severe-
“ - ‘gtrdin on the nervés of young and ireiperienced men, who must comprise the
.- ¢ jerger-part of mhips' componies ‘turing-war; * It is essential that their
== -ddsoipline should be such thdt their adtions will be based on ensuring the
«--\'gafety of the ship, rather then on their owm self-preservatioms  Their

“ - tradrng must indlude realistlo practices.

III. The-stress  that is laid on men woaring their life=saving belts and

on the provision of floats and life-naving apparatus has ‘the psychological

< affect of emphasising the possibllity that a man may have to swim for his

“r 34fe, - Although ‘these procautions axe essential, wé oconsider that it is

- neesredry to take mteps to odunterbalance thelr demordlising effect by

+ ‘-emphasising that the first duty of everyone is to save the siips. lj
- (R
]

st TV, DAMAGE CONTROL = The prime mu&mm'ﬂr}h-mtion of any s
« ' ‘Gamape - control organisation is effiocient commmicatioms, and these must be B
mede as-frew as possible from tlw likelihood of fallure,

= . ‘u.-‘qo-/
ks ! . (] b
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Yy v
vt Vi 'GHARGE OF DAMAGE OONTROL OZGANISATION - Conddtions under which tids
v -grgudgution comes ‘irito use are #uch that it is essential #hat the officer
v4m charge of it shall have adequate kowleige of hig taak ant the prestige
- -poogsgary to carry it ocute Other officers es-ential to 'this organisatien
- +-showld Mot be gilven dutiss in comection with the armuidni wnlch will at
the oritical moment keep them from- their damage control worke

As T BUOKNILL (Ciin LRMAT)
We Fo WAKE=WALKER

©FMAURICY DENTT.

T Je My JAMSS (SEORETARY) o
April, 1542,
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Ay Oontroller bas ofroulsted 'méor date 19
from reports of KuPULIE, VAMPIRE, EXPRESS sod

s F
TRC T

: lbm extraots are considered of gufficient
moe to be brought to D.N.C's notice as soon as possible:-

d Qfficer H.}.S. VALPINR on pe
= kit ge 20 states the
. m%:_x_tgﬂ.ﬂd one hit suidships on Lhe pord sjd:

~ and took on & heavy list o port. lier upper dsck te
-‘.‘mmny Fue-poy o rper deck becoming

= ¥a W!’ Hoe8. (PR on pege 94 report
3 { g Le _Zaad i .Fe 4 - s that
. ata 40 PRINC: OF WALSS was hit by one torpedoe

Vher. VRINCE UF VALYS sank tha {'o'lowing holes #=re seen:-

(@) ZLarge hole sterboszd side amidships, bslow the zrmour belt.
The plates although buckled 2id not eppear ragged.

(b} In the forefoot.

3¢ Comeanding Jfficer H.oMeS. ALiECTRA. Report is on pege 25
but does not mention datails of hite nn PRIWE OF -ALSS.

L T3 in L.H. Bell on page 17 states 'ixcept poasibly in the
 case g the first hit, all hits on FRINGE (F VALSS rere judged
- to be with contact pistols.”

Ga page 12 states that "At 1144 [MINCE 7F Saladwes
hit port side sbreast ui'ter superstructure. leavier concussion
than subsequent explosions but quite definitely -nly one explosion.
ﬁllhquiakhf listed to ebout 10 to 159 to port, ~“peed dropped
%9 18 knots.

VY ! I £ on page 1 sietes

1 i UF ALES was on the rort side right aft during this
at and a large column of water appesred to be throwm up,
than subsequent colwma of weter which vere throwm wp

when [1s-ULSE weas hit later on. / m
. i/
(e

i
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8pt Hotel,
Both,
12th Februery, 1942,

: . v CIRCULATE
1,0SS OF H.M. Ships PRIVCD OI' A JSUNRER COVER
D : REPULSE,

" ‘with reference to cepies oI rerovis fr

3 oM
HNOE OF WALES circulated under e 02062741 further extracts
TN -~
o hlery are

.reports from REPULSE, VAMPIRE, EXPRESS and L
poulated herewitn Tor informasicn.
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