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PRELIMINARY REPORT

U.S.5. HELENA

TCRPEDO AND BOMB DAMAGE

Dec. 7, 1941

Pearl Harbor

€Clas8. v+ « ¢« +» « » » 6" Crulger (CL50) Length. . . . 600 ft,

Date Launched. . . . August, 19328 Beam. « - « » 61 %,
Displacement {(atd.). 10,000 tons Draft . . . » 24t-7"
before dama%e
271-4

after damage

References:!

a) Mailgram (Conf.) 140115 (December) from C.0. HELENA
to Cincpac,

(b) C.0. HELENA conf. ltr. to Cincpac, CL50/A16-3/(0149)
of December 14, 1941.

(¢) C.0. HELENA conf. ltr. to Buships, CL50/A16-3/{0159)
of December 20, 1941.

(d) C.0. HELENA conf. ltr. to Buships, CL/A16~3(06) of
January 17, 1942,

(e) Comdt. P,H. conf. 1ltr. C-L11-1/885/NY10 of December 19,
1941 (enclosed plans of damage to several ships).

(f) C.0. OGLALA conf. ltr. to Buships, CM4/A16-3/3881-3/
(0103) of December 31, 1941.

Circumestances of the Attack

1. CsSeS. HELENA was moored port side to Berth 2, 1010
Pier, Navy Yard, Pearl Harbor, on the morning &f December 7,
1941. The deptﬁ of water here ig 42 feet. U,S5.8., OGLALA was
moored to the starboard side of HELENA with about 8 feet be-
tween shilps. The weather was clear, with visibility somewhat
hampered by scattered low clouds. The attack occurred at 0759,
almest simultanecusly with the elghting of enemy aircraft,
and about a minute after General Quarters had been sounded.

The ship was in Material Condltion Baker (except for cloaure

of battle ports).

2, A torpedo plane, flying low over the southern tip
of Ford Island, released a torpedo at a range of about 500
yards. It passed under OGLALA and struck the starboard side

of HELENA at frame 74, abreast the forward engine room, about



18 feet below the WALErLine. WuLAuk, WILCH whé QIawing ic
feet at the time, was eunk by the mining effect of the ex-

ploslon.

S The explosion was violent, described as "dull,
though loud®. One observer stated that water leaped as high
ae the stacks, some 70 feet, There was an extensgive flash
amidships, comlng up through paseageways from the forward
engine room, through ventilation ducts to the main deck, and
in the third deck uptake under dhe umbrella of the forward
stack., Many of the crew suffered flash burns and concueeion
while rﬁnning to Generasl Quarters. The smoke of the explosion

hung in the air as a light black haze.

4, The ship Jjumped upward aboutl a foot at the center,
then oscillated two or three timee with a springy motion. Pre-
gumably this was the two-noded vibration which often occurs

from underwater explosions.

S. At least one Japanege alrcraft torpedo afterbody
was recovered after the attack on December 7. It was 18 inches
in diameter. No aerial torpedo warheads have been reported.
The only information at present gvallable in the Nevy Depart-
ment 1s that the Japanese have three types of 17-3/4 Ainch
diameter aircraft torpedoes carrying Charges of 337, 451 and
661 1lbe. One type of Japanese 21-inch aircraft torpedo 1le
reported to contaln 868 1bs. of explosive. Any further indi~-
cation of the torpedo used 1n this attack will be included

in the final report.

6. The Commanding Officer of OGLALA reported in ref-
erence (f) that a bomb fell between HELENA and OGLALA and ex-
ploded underwater with & viclent detonation. The position was

about the same as that of the torpedo exploeion. OGLALA gives
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the times of torpedoc and bomb explosiona as 0757 and 0800,
HELENA gives the torpedo explosion time as 0758 in reference
{(c), 0753 in reference (d), and there 18 no mention of the
bomb explosion in any of the HELENA papera. The OGLALA re-
port 1g qulte sgpecific, however, and i1t 1s possible that the
romb actually dld explode between the ships in a posgltion
where 1ts damage so combined with the %torpedo damage that no

separate effecte were noticed in the later examinations.

7 About four near-misaea from bombs are mentioned
in reference (b), which caused a few fatalitlies and many in-
Jurles, Several cobservers reported a bomb explosion 50 to 75
feet to starboard, abreast the upper handling room of No. 3
S-inch twin mount., There were numerous fragment holes in

structure on the starboard side,

8. A strafing attack was made Jdat before General
Quarters scunded. This caused little damage, Men had not

then reazhad exposed topslde battle stationas.

General Consegquences

9. _ ..A large nLole was torn in the shell between frames
72 and 77, causing immedlate flooding of the forward engine
roon and rapld flooding of the boiler room juast forward of 1t
(No. 2 boller room, compartment B=3-1) as shown on Plate I.
The boller operating statlon floocded more slowly, and by 1000

No. 1 boiler room was also flooding.

10. Steam presgsure, electric light and power were lost
at% once, since No, 3 boller (in B-3-1) was the only one in use
and the turbo-generator in the forward engine room was carrying

the electrical lcad. The diesel generator forward was started



within a minute or two and power was restored to all gun

mounts.

11. The starboard outboard main machinery unit (No. 1
H.P. and L.P. turbines, condenser and reduction gear) wan
pushed inkoard. Some idea of the machinery damage can be

gathered from Photos 3 and 4. Boller No. 3 was ruptured,

12. Bollers 5 and 6 (No. 3 boller room) were 1it off
in hal? an hour, despite rising water in this space. By 0500,
Boilers 7 and 8 (No. 4 boller room) were 11% off and flooding
in No. & boller room was under control. Preparations for
getting underway on the after engine room were completed by
1015. But the supply of regerve feed water was so low that
the ship could not have run for more than & few hours, and

the vesegel consequently dld not get underway.

13. A good deal of trouble was caused by leskage
through cables. The main distribution board in the forward
engine room wae demcllighed anl c¢ll caebles in the starbcard
cable run were broken. Water eseeped through cables to many
points in the shlp's power system, causing numerous faults
including loss of power to the esteering gear because of grounds

on the control panel 1n the steering gear room.

14, The starboard outboard shaft was bent. Eccen-
triclty at the g¢land in bulkhead 32 would probablv have so
damaged the bulkhead that beoiler room No. 3 would have flooded
if the ship had been underway; and 1f the ship had got under-
wey alter the @amage, thils shaft might have been rotated by

proveller drag with the same effect.

15. Thick smoke in compartmentes on the third and second

decks over the forward engine room greatly 1mpeded initial



damage control activities and a gericus fire was suspected,
No fire was found and the smoke gradually cleared. Evidence
of fire wag later found in the engine room, however; large
pections of the lagging covera over pipes were brown and
brittle., Presumably fire 4did break out but was almost im-

medlately extinguished by the inrush of water from the gea.

Structural Damage

16, Detalles of structural damage are not avallable
for thias report., Plate I combines all information which can
be gleaned from the references and photographs. The hele in
the shell extenda between frames 72 and 77, and from below
the armor btelt into 'B' strake. The hole in the inner tottom

is conslderably larger.

17. Wrinkling and distortion of the hull extended be-
yond the area of malor damage. The keel was get downwards
between frames 74 and 76, and the plating of 'A' and 'B' atrakes

on the port slde was slightly dished between the same frames.

18. Generally speaking, rips in the hull appear to
have been along riveted connectlions. This showa in the photo-
grapns and 1s mentioned in reference (c). The plating was
crumpled and distorted but not fractured, except for the
portions of 'D' and 'E' atrakes which were blown away between

frameg 72 and 77.

19. Bulkhead 71-1/2 ruptured below the third deck,
over about & third of its width. This was the major cause
of the flooding of No. 2 boiler room. The third deck bulged
upward about 2 inches maximum betwesen frames 74 and 78, the
bulge extending inboard about 12 feet. On the third deck,
the bottome of transverse bulkhead 77 and the inboard longl-

tudinal bulkhead of passage B-305-1L {both extending between



the second and third decks) were crumpled by this upward
movement of the third deck. The Engineer's Office was severe-
ly damaged, as was alesc the adjacent ship's store in B-306-L;

see Plate TI1.

20. Bulkheads €1 and 82 bulged slightly at the gecond
platform level due to water pressure in the adjacent flooded
compartmenta.

Flesh and Gas Venting

21. There was &an extensive flash of flame from the ex-
plosion, as mentioned in paragraph 3, which caused some fatali-
tiee and many injurles to personnel. The general paths of the
Tlame are ghown on Flete II, prepared from data given in ref-
erence (e}, The fleme followed three peths! one issulng
from each of the two engine room sczcess wrunke, end the third

via one {(or more) of the vent trunvs,

22, Flame lssulng fror access trunk B-300-T blegted
the ehip's store on the third deck, went aft into the crew's
serving room B-31ll-L and forward into passage 5-305-1L and
the englneering offlice. It also must have gpread gimilarly
on the port side, &s shown on Flate II. Flame from both
sourceg reached the second deck through emccese hatches 2-79
and A-81, and sopread 1into pessageways and compartments on

both egildes of the eshlp.

+

23, The exhauet vent tm

€
§

nk from the engine room
carried flame up through the Zecke ints the urtekes of No. 3
boller room (B~5) and thence they vented under the umbrells
of No. 2 stack™. The trunk ruptured between the second end
main decke, end flame blew out from it somewhat as indicated

on Plate II.

——-_-..___...a—_———.--—-_u-—...-_——--——-

*Reference (c) states that venting was via the umbrella of

No. 1 stack, but 1t appears thet No, 2 etack was meant,
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24, Except for the rupture of the vent trunk, the
gases did not seem to develop much pressure. Light oblects
were not torn loose except in the ship's store. B3tructural
damage to the etore and the engineering office, as well as the
distortion of doors 3-77-1 and 3=73-1 and thelilr frames, are
nacribed to the movement of the third deck and to local shock,
Other doors and hatches were undamaged., Paper wag charred as

far awavy as the barber shop.

25. The extenslive flame wlthin the ship suggesta that
the torpedc head had penetrated the shell, if not the inner

bottom, before expleding.

FPlooding
26. The lliquid loading before damage and the subsequent

flooding are shown on Plate JII, for spaces in the vicinlty
of the explosion., The major flooding was!

B-4 (forward engine room) flooded immediately.

B-3-1 (No. 2 boller room) flocded rapidly, but there
wag time to secure the steaming boller (No. 3).

B-2 (boiler operating room) floocded principally through
burner barrel openings in bulkhead 68.

B-1-1 (No. 1 boller room) flooded from 2 to 3 hours
after the hit, through burner barrel openings 1in
bulkhead &4.

Comment on leakage through the bulkheads bounding B-1~1 1s

given 1n paragraphs 36 to 39.

27. The situation as regards tanks which were affected

in the vicinity was:

-



FuGli i B rull

Tanks before damage After damage
B-g21~F Full Gone
B-929-F Full Qone
B~-933~F 78 Gone
B~334~F 77 Leaking
B-341~F Full Gone
B-9351~F g1 Damaged
B-932~F 81 Damaged
Reserve Feed

Tanks
Be944-W 38 salted up {(see para. 40)
BG4 5-%W 35 poesibly leaked
B-G17=-W Full poesibly leaked

The regserve feed water eituation is discussed in paragraphs

40 to 43.

28. Since wing storage tanks were full, as reauired by
the Damage Control Books for this class of cruilgers, and since
wing service tanks were full or nearly so, nc appreclable list
developed. If theese wing tanks had been empty the ship would
have taken a list of about 5°. The seepage on the third deck
would have accumulated on the starboard side, gradually in-
creacsing the llet untll corrective messures could be taken,
There was minor seepage of fuel o0il {up to about 4 inches) on
to the third deck, and certaln compartments on thie deck be-

tween fremes 61 and 82 were isolated becauee of fire hazard.

29. In compariment B-30l1-L, outboard on the starboard
elde of the third deck, over the forward boller compartments,
flooding wae controlled by a submersible vump used inter—
mittently. Apparently no pumpling was necesaary elsewhere on
the third deck., There were numerous small leaks through
electric cables in bulkhead €1, into the plotting room, J.C.

room, and the forward dlesel generator roocm. Bulkheads 61

end 82 were ghored.

30, No, 1 propeller ehaft was cocked in the gland in

bulkhead 82, and leakage into No. 3 boller room from around



the gland wes at a rate between 1000 and 1500 galleons per
nour. An open bilge suctlon in the dralnage line in the port
ehaft alley caused this compartment to flood from No. 3 boll-
er room, but it wae pumped out as goon as the englne room
fire and bllge pump brought the iaflow intc the boiler room =
under contrcl., The sgtarboard lower corner of bulkhead 82 was

puckled but not ruptured,

Machinery Damage

31. The expleoslon ceourred almost directly under the
starboard sutbcard hlgh pressure turblne. The turblnes, re-
ductlon gear and condenser on tnla gide were wrecked, as men-
tioned In paragraoh 1l. No details of machinery damage are
avatlable, but the extent of damage to the principal 1ltema
is indicated by the following table:

In Forward Engine Roon

Item Percent
Salvageable
Stb'd, H.P. turbine (No. 1) 20
8tb!'d, L.P. turbine (No. 1) 20
3tb'd, main reducticn gear 5
gtb'd. main condenser 20
Stbtd. main circ. pump 3¢
25 EW dlesel generator 50
500 KW turbo generator (No. 2) 100

In No, 2 Boiler Room

Boiler No. 3 (8tbh'd,) 50
Boller No. 4 (port) 100
32. The port main machinery unit {No. 4) in the forward

engine room was not damaged. All auxiliary machinery was fully
salvageable or nearly so, with a few minor exceptione. All
auxillary machinery in No. 2 boller room can be completely gal-
Yaged. The reductlon gear and casing wae blown away from its
Connections to the turbines and shaft. It moved upward and
forward, landing in the middle of the distribution board and

%-moving the board about two feet. Jumpers were run to restore

i ®8sential circults.



Electrica: Damage

33. A tebilation of elsrtrical dzmage and the equip-
ment affected by <2:stroyed elrcuits 1s given in reference (d).
L) .

The meln distrib:iicn board in -se forwara <ngine room (No. 2

. . -~
. .. S &
distribution boet. ) was demolisliz=d, and all cables terminating
N ";T‘_é

thereon were wrecked. All cables in the starboard ecable run
were cemolizhed., Three vent set moiors and the turning motor

-

on No. 1 shaft were wrecked beyond repair. A1l electrical
ecuipment in the Ilooded compzriments recuired everhzuling and

TEWIRGITiE, €TT., DUl 1itile zppoiTs to hazve been damaged beyond

S4. A number of pound=powered telephone circuits were
incperative. All ship's service telephonee were out of service

AR
aft of freme 103 on the second deck &nd sbove 1t, end on the

L

third deck &nl below L% £7Y% of Zreme 81, Lbout three hours

-

efter the %1%, el enipfe gervice telephznes were secured be-
¥ 2

ceute of leskage intc the sutocmetic exchenge. Four of the
battle s-nuinaling circuite we e mlge cut of ¢cperation.

Erplne = w0 7Yy ftritsl Dorzeste s ecommend t:ons

3. A el Lled Qleciesloa of ZTeetor e rmequiring epeciel
COmMTEnT Le £iven Ln reference (), from wnich the followling
notee nheve been prepered,

€. Boiler moog mulkhesle! Toe bSoileme cr (hig ehlp ere

B-2. The trinslzal Zeskege wig Lnroupn Tne worner barrel holes

irn bulkhead 65, liner openingz Ln thile bBulwhesad which con~
tributed to the leevage incluled the lighting=-off port hole,

cperating rod giande, burner hellcws gasketz, and the lack of

P

fu
5]
)
5 )
-

tightness of the sir-loc!



SRRTEL 1

5

07 No leakage can occur through burner barrel open—
ings when the burnere are in place, but they are not kept 1in
place when idle in a steaming boliler because the sprayer
plates cake. Apparently several ware out at the time of dam-
age. A ewing check valve, seating with alr pregsure in the
boller room, ls fitted to close each hole when the burner
parrel is removed. But oll drips cause carbon which prevents
the valves from seating properly, and this cannot be easily

cleaned off when the bollere are steaming.

38. Temporary closures for 1ldle burners were later 1in=
stalled by the ahipia forca. 'Thege not only ensure that the
operating space will not flood from the boller room through
burner barrel openings, but also that the reverse will not

occur by opening of the swing check valvee.

99, The numerous fittings required in these bulkheads

make it difficult to preserve water or alrtightneaas.

40, Regerve feed water and evaporators: Lack of feed water

was the primary reason that HELENA did not get underway after
the attack. Plate III shows the situation with regard to re-
serve feed bottoms. The crossconnection between forward and
after tanks was ruptured in the forward engine room. The un-
damaged bollers aft could therefore not make use of the-uncon—
taminated reserve feed water forward. There were only about
10,000 gallons aft (in tanks B~944~W, 945, 954, 955) and at
least one tank, P-944-W, salted up - in thls case through an
indicating vent in the forward engine room. References {(v)
and (c) state that tanks B-944-W and B-945«W flooded, though
reference (d)} indicates that this did not happen; but at any
rate, most of the avallable feed water was soon uesed up by

the after boilers and in warming up the after engirnes.



41, Both ectes 0f evaporators are forward of thé forward
boiler room (framez 56«~61), and both were put out of action
by lose of steam feorward. It was recommended that one set be
shifted to a poselticn aft of the after englne room, and that
an auxlliery evaporcstucr, of £,000 gallone delly cavacity, be

inetalled in each enzine room.

42, Alr syetems?! Tihls ship has three air systems: H.P.,

gas ejection and L.F. {ehip's service). The compressore are:

2 HiPu ceveveearnaans After E,R,

2 gee ejection «s.... Forwerd E.R.

1 LePy wevivievcrasss. Forward E.R.
Tae coﬁpressors in the forward engine room were out of action,
end the H.P. and gas ejectlon piping waes broken. Nc gas
ejection air was avallable on any gun except from the air banks
in the turrets*. The forward diesel generator had no supply
of H.P. etarting gir other then that in ite bank, and no H.P.

gair wae avellable for charging the recoil and rammer sysiems

of the forward gung except that in the forward banke.

43, It was .~¢zommendec tiiat one o: t:e two H.P. sir '

comorececrs in the Al ler englne room be ghifted to the forward

engine room, and trhat the H.F. &ir plping be duplicated on the

vort eide.

44, Fire mein and pumps: HELENA hae dbut one fire main,

which rune in the machinery epaces under the third deck on the
getarboard side. It is supplled by:

Two 500 GPM rotery fire and flushing pumpe,
cne in each engine room.

Four 200 GPM reciprocating fire ané bilpe
pumpe, one in each engine rocm and one
in each boller operstlng room.

- e o e o e me ome ma - e A = = -
—_— - - e = e e e e ome mr e ogm om

*This i1s not serious for A.A. guns. 375 rounds were fired
durlng the rald without any gas ejlection air,

-12-



45, The fire main wae broken in the forward engine
room and half the pumping capacity was lost (both pumps in
the engine room and the one in the boiler operating space),
A Jumper was run between riserg on either side of the broksn

gsection of fire main.

46, It was recommended that (a) a fire main "ring" be
inatalled throughout the ship;, or, at least, that tnaiﬁain be
duplicated on the port side in the machinery spaces; énd (b)
that an electrically=-driven fire-fluehing pump be insgtalled

forward and aft of the machinery gpaces.

47, Diegel generators: HELENA hag a 700~XW diesdl gen-
erator forward and a 500 KW set aft of the qgchinery epaces,
in addition to one 500=KW turbo generator iﬁ‘gauh engine ‘room.
The diesel generators Qére of the utmost value, as electrio
power was avallable within two minutes after uteam.uﬁa loat,.
They were also useful later, when the ship waa 1n.&ry‘dqck,
in ceupplementing Navy Yard power for welding on both ﬁELENA
and HONOLULU, |

48, A emall 25 KW "smergency use" diesel generator on
the starboard slde ¢f the forward englne room was completely
wrecked, It was recommended that thie be not replaced, and
its place taken by a H.P. alr compressor (see paragfaph;43)

or an auxiliary evaporating plant (see paragraph 41),

49. Remote control of valves: The rupture of the auxiliary

steam line in the forward engine room would have bled down

the boilers in No. 1 boller room 1f they had been steaming be-
cause tihe atop valve 1n thls line cannot be operated from the
deck above, Operation of the forward boller room auxiliaries

and the evaporators could have otherwise been maintained.



50, Other instances showing the desirabllity of thipd—
deck control of valves in the auxiliary steam and exhaust
systems can be viguallzed. The installation of such controls

for six valves was consequently recommended in reference (da).

l. Shock reeistance of bollers: It has usually been as-

gsumed in damage control exercises that boiler brickwork would
be knocked down by the shock of an underwater explosion., The
actual experience on HELENA le therefore of interest:
No. 3 boller (only one in use)! outboard
water drum pushed forward by crumpling of bulkhead
si, and boller room flooded at once. 100 bricks
were dlaslodged on the superheater slde, other bricks
loosened, and the plastic front wae badly cracked,
The bricks dislodred were directly under the shifted
drum.
No. 4 boiler: some loose bricke; vlastic
front undamaged.
Nos. 1 and 2 bellers! no damage.
No. 5 boller: here the dlsplacement of No. 1
ghaft evidently shook the boller foundation through
1ts connectlon with bulkhead 82, About 40 dbricke
were loosgened,; plgstic front undamaged.
Noe. 6, 7, 8 bollers: no demage.
It thus appears that boller brickwork hee a hlgher shock re-

gletance than had been anticipated.

52. (Cable: Cable leakage ceueed numerous difficulties,
as mentioned in paragraph 13. At about 1000 salt water started
to drip from terminale on No. 1 distribution board {at the
forward diegel generator {(just forward of No. 1 boller room),

which led from the flooded engine room., From thls time on salt



water appeared et the terminals of all cables leading from
the distribution board there (No. 2 board) or which parted

i1n the flooded spaces. In many cases cables had to be cut

to prevent leakage to the backs of the other three dlstri-
tution boards,‘because they could net be dlaconnected with-
cut de-energizing the boarde. There were geveral flash-
overs frcm drips on bus-tiss. A number of fires were caused,
gll of which were qulckly extinguished. HNo. 4 generator had
tc be secured wnile the voltage regulator rheostat was dried
cut and a édrlpoing cable cut from No. 4 distribution bhoard;
this tookx 2C minutes. The control vanel in the steering room
was grounded by a leaky cable leading from the board in the
forward engine room, Fire control, ship's control, and other
cabhles leaed at connectlion and cut—oﬁz boxes but were usually

cut out before damage occurred.

53. Thia caeble lesakage existed in all types of cable,
Water travelled along the outside of each conductor and between
the atrands of the conductors, The gheath remalned lmpervicus.
No water apneared between the cable armor and the sheath. The
agbestos conductor covering appeafed to carry the water, and
there was of course a falrly clear channel btetween the atrands.

All leakage came from damaged ends or terminals.

54, Shock resistance of electrical gear: There were practi-

cally no cases of circult breakers (AQB switches) tripping from
shock, even in the forward engine room. There were numerous
caseg of theae breakers tripuving from short-circulte. A number
of these cases are analyzed in reference (d), showing the dam—
age or difficultyv which would have been caused 1f the switch

had been locked in positlinon., The conclusion drawn i3 that

=15



locking circult breakers 1ln to prevent them opening from the

shock of an exploeion is a procedure of hipghly questionable’

merit.

55. No fTuzes were dlslodged, either of the cartridge
or ¥nife-vlade type. Lighting boxee exemined in the forward
engine room had broken bulkhead connections, disgtorted caases,

etc., but the cartridge fuzes remained in thelr e¢lipes.

56. About 20T of the electric lamp fllements were broken
between frames 70 and 82, starboard. One bracket type tele-

phone wae torn from the bulkhead.

57. No securing lugs were broken from any aluminum
electriz fixturee, except in cne cese. Fhenolic fixtures
were demaged in some tgeee by screw nesd. pulling through
bases of fittinge. One or two svringe were found unhcoked

in spring-mounted emergency light fixtures.

58, General annuourcing evetems: The effectiveness of

these syetems &8 & poeltive and zulck meens of control was
cleariv democnstireted. Many scund-powered &nd all ship's
gervice telephonea were outl of operation, and the only remain-
ing eyvsvem of dlseeminating informetion wse the Battle Announc-
ing System, Certain recommendetions for extension of general

announcing syestems are made in reference (d).

Miegcellaneoues Comment

59, Tne imporiance of orot

4]

cuvive clothing agalnst flach

burns wae forcefully demonstrated.

60, The vicinity of the siensl bridge and pllot house

is almost untenable during full action of all A.A. batteries.

~16~



6l. The gky lookcuts should be centrally located 1n

rhe lmmediate vicinity of the sky control officer.

€2, No time was wasted golng for magazine keys. Locks
were broken at once on all magazines, ready lockereg and clipving
rooms &8 necessary. Service ammunlition wasg at the guns in a

few minutes.

63. The shock runtured many canz of paint 1n the paint
locker, whlch 1s close to the bow on the second deck, Shock
alac weakened the foundatlcons of the smocke screen generaltors
at the stern and broke air supply lines. This indicates the

violence of the oscilllations at the endas of the shilp.

Summary

64, In compariscn with other cases of torpedo damage
in the presgent war, the damage to HELENA is about what would
be expected from a moderate slzed torpedo containling a 500=-600
pound charge. The ship structure performed well and the ex-
tent of structural damage was not greater than would be ex-
vected from results of slmilar cagea. The extent of flooding
1e not considered excéaslve except for that through fittings

in boiler room bulkheads 64-1/2 and 68,

65. One of the outstanding lessons from thls damage s
the impeortance of keeping wing tanke filled. The ahip'a:Damage
Control Book requlires wing storage tanks to be fllled wilth
either oll or salt water, It 1s alsoc very important to keep
wing service tanks filled apuroximately to the water-line, as

far as operating requlrements permit,

66, Bureau action and comment on the various recoomenda-

tions in this preliminary report are regerved for the final

report.



