- PRELIMINARY REPORT

U.S.3. SARATOGA

TORPEDQ DAMAGE

January 11, 1942

Class. « « + - Alrcraft Carrier (CV3) Length. . . . . . 830!

Date Launched. April 1925 Beam. . . . . . . 105'~6"
Dlseplacement Draft hefore
{standard). . 33,000 tons damage. . . . . 32'-1"

Draft after
damage. v - ) 33.-2'

References: p
a) Navy Yard P.H. conf. despatch 180500 (January) to
Buships. .
} Combatfor conf. despatch 200400 (Januari) to Buships.
(c¢) Comdt. P.H., 1tr. C-L11-1/CV3/NY10(Y0129) to Buships,
January 23, 1942,
(d) Navy Yard P.H. conf. despatch 280510 (January) to
Buships.
(e) C.O. SARATOGA ltr. CV3/A16-3/L11-1/(50-h1)(011) to
Buships: War Damage Report, February 6, 1942.
() Cinocpac 1tr. L11-1(1)/50 Serial 0356 to Buships,
forwarding C.0. SARATOGA report of liquid loading,
February 2, 1942,
Circumstances of the Attack
1.  U.S.8. SARATOGA was at latitude 19° N, longitude
165°=15% W in the early evening of Janusry 11, 1942, The
weather was clear with excellent visibility from starlight,
and there were long swells running from the northwest. Tor—
pedo wakes were seen by a acreening vessel, At 1915 a torpedo
struck the port eide at frame 106, about 12 feet above the
keel. It was fired from forward of the port beam, and the
'ahip was sllhouetted to the enemy by Venue low on the atar-

board quarter,

2, The explosion wae dull and muffled, with poasibly
& reverberation rather than a single sound. Some cheervers
reported a splattering flash (as when steel is poured)} while

others saw only a glow or reflection above the area hit., A



The shlp wae shaken perceptibly, but no genersl flexural

vibration of the hull was obeerved.

Se Three boller roomg abreast the explosion were flooded
(B-8, B-10 and B-12). A 1list of about 6 degrees was corrected
by counterflooding and transfer of oil. 8Speed before the at-

tack was 15 knots, which was increased to 17 knots afterwards.

. Structural Damage

4, This is shown by Plates I and II and the attached
photographs, prepared by the Navy Yard, Pearl Harbor. The
shell waes fractured from frame 104 to frame 111, a distance
of 28 feet, end from the bottom of the armor belt to the out-
board docking\keei. The shell was indented over & length of
gbout 60 feet, as lndicated on Plate I, with the plating
dighed between frames. The bllge keel remained practically
in 1ts original poeition (though distorted), with the ghell
fractured aﬁéie and below it. The bottom wae blown out be-
tween the Eilge and outboard docking keels, the docking keel
was bowedrup‘about 6 inches, and the buckling of the bottom
extended in to the inboard &ocking keel,

"B. The blister plating was blown in against the armor
in the large indentatlon seen in Photos 1, 2 and 3. This.
forced many of the transverse braces through the plating. A
deflnite~r1dge separated the indentations in the blister and
ghell; this ridge was in way of the 'pard spot" where cement
had been used to fill the sharp corner formed.by the Juncture
of the bbttom of the blister with the shell plating. The
armor itself remained 1in position. The top of the upper
blister was blown upward, which can best be seen at the top

of Photo &.
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6. The ripping of riveted seams and butts is quite
notilceable, particularly in Photos 1 to 6. Points of counter-
sunk rivets appeared to pull out readily, leaving the rivets
st11) sticking in the other plate, as seen in the seam
marked at 'B' in Photoe 2 and 3. The tear between the bilge
and docking keels was also along a seam, between 'F! and 'G!

strakeg as shown in Photo 8.

7. Longitudinal bulkhead No. 1 was torn loose at its
top and bottom connectlons and blown in a maximum of about
5 feet, crushing the intervening webs to within about a foot
of bulkhead No. 2. A hole wae torn in it as indlcated on
Plate I, about 6 by 3 feet; this is just vieible to the left
in Photos 4 and 5.

8. Longitudinal bulkhead No. 2 held at the third deck
but pulled loose at the bottom, deflecting inward a ﬁaximﬁ@
of about 3 feet. It tbre awa} from all the webd rraﬁ;s be;ir
bhind armor belt except one, which ripped through the lighten-
ing holes as shown on Plate I, This bulkhead is alsc re- |
ported to have fractured, though no fracture is nbfedlon

s

Plate I.

9.’ Longitudinal bulkheads 3 and 4 appear to have held
well. No. 3 tore loose at the bottom over a few feet and
bulged inward about 2 feet, No. 4 had a maximum inward de-
flection of abQut 15 inches, where it was hard up aéainst 1
the foundationﬁ of No. 10 boller. ‘

10, The transverse bulkheads bounding No. 10 boiler
room were deeply wrinkled adjacent to longitudinal bulkhead
No., 4 (see Plate II) but did not rupture. The third deck
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was reported undamaged, although it must have leaked because
0ll roee into compartments C-310-A, C~-308-L and B-332-A,
which are on the third deck directly over the torpedo bulk-
head system.

Damage in Machinery Spaces
11. The three boller rooms B~8, B-10 and B-12 flooded,

ae degceribed in Paragraph 18, page 5. This flooding must
have been principally oll from the outboard tanks.

L

12, The outboard side of Boiler 10 was orushed and tubes
were bent. The lower outboard burner of Boller 8 was orushed.
Brickwork of all three boilers was, of course, soaked., Boilers
8 and 12 were reported as practicable of repalr, with doubt
that 10 eoulﬁ.proritably be reconditioned, The access trunks
to B-8 andlh-lo were severely damaged (Plate II) and the air-
lock orushed in B-10, -

15. Piping and operating gear were destroyed, dieplaced
or Jammed for Q conelderable distance on each side of the im-
pact. Items listed in reference (e) as requiring renewal
include:

(a) All o1l piping in B-8 and B-10.
(b) Main drain piping in B-8 and B-10.
(c) A section of the 8% fire main in B-10.
(a) Bulkhead spools in B-8 and B~10,
(e) Fire main riser in B-10 and plugs in B-8
and B~10.
14, Shock effects on machinery are included in the follow-

ing section of the report,

Shock Effects
15.  Shock to the ship did not cause widespread damage.
Piping and fittinge in the boller rooms were fractured, though




how much of thia damage was due to the distortion of bulk-
heads and how much to shock 1s not clear. Items of damage
definitely attributable to the shoock were:

(a) In the engine room abreast the explosion,
the main throttle tripped (but was reset
at once).

(b) The condenser head was oracked.

(¢) The 750-KW generator brush rigging carriesd
away.

(d) A number of circuits, inoluding I.C., engine
order telegraph, telephonee, call bells,
general alarm and lighting circults were
shorted (cause not stated).

{e) Circuit breaker opened in lead to shell
hoist in No. 2 furret. ,

(£) Cast aluminum bedeatal ring for forward FC
Radar cracked beyond repair. _

(g) G#nge board in engine room damaged (no details).

Fires

16, There were five emall electrical ocable fires of no
. e
serious consequence.

Liquid Loading Before Damage and
Subsequent Flooding )

17. This 1nr$rnation ies shown graphically on Plate II;
for the spaoces and tanks in the general violnity of the damage.
All layers of the torpedo protection system were filled except
C-12-F, which was 70§ full. The upper void oompartienta but—
board of the armor belt were empty. There was not much liquid
in the port double bottom tanks abreast the damage. ’
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18, Boller roomg B-8, B~10 and B~12 flooded rapildly
through broken plping, holes where fittings had carrled away,
and leaky tank tops. B~10 was full in about 10 minutes, and
by 1950 (35 minutes after the hit) all three were reported
ru11. Outboard inner bottom tanks heneath these boiller rooms
also flooded. All spaces not hitherto full over a length of
84 Teet, betﬁeen boller fooms B-6 and B-14, were flooded from
the thira deck‘to the ekin of the ship, and inboard to the
longitudinal bulkhead between the boller and machinery spaces.
About 4 reet of oii rose into the third deck provision com
partments 0-310—1 and B-332-A, and the !E' &ivision orrice,
C-SOB—L, which were directly above the explosion.

19, Harerenoea (a) and (b), later confirmed by‘the
Command%ng Officer, reported some flooding of starboard
boil?r'fboma,'quthough,this flooding was not reported in
rererenc;_(e),'dnd domplece details are not avallable, it 1ia
understobq from reference {a) that at least one starboard
boiief_foéh was flooded to a depth of about 2 feet above the
1nner_boptpm& Thlq apparently occurred through air holss in
the upt@ie‘oasings as Indicated on Plate III, and if the
ship's draft had been a little greater the three starboard
boiler rooms, corresponding to those flooded to port, might
have been completely flooded. '

20. An alteration subsequently directed by the Bureau of
8hipe re@oveé_this danger of crose-~flooding via uptakes. The
port hnduﬁtarboard uptakes are to be made entirely geparate
between the third and hangar decks. A new vatertight bulk-
head 1a'to .be placed between them, curved in the transverse
plane as neoessary. Thia.will prevent water from crossing

the third deok whether the uptakes and casings are watertight

or not.




Counterflooding and Transfer of Ligulda =~

21, The five following compartments in the starboard

torpedo protection layers were counterflooded:

B-31-F B-47-F
B-39-F B-49-F
B-41-F

011 was transferred from port tanks ‘

C=36=F D-12-F
B-38~-F . D=16&~-F
C-48-F D-20-F
D-10-F D-24-F

to starboard tanks \\k
21

; C-13~F
B-23-F C-21~-F
B~20-F B~-47=F

These moves are best vlisualized by reference to the flooding
effect dlagram in the ship's Damage Control Book. |

22. About 1100 tons of water entered the éhip rrom the
damage, and about 320 were admitted by counterflooding. Trans—
fer of oil from port to starboard was continued until the port
liet was removed and the list to starboard was about 1-1/2
degrees. The.counterflooded tanke were then.pumpﬁdiout and a
slight list to starboard was maintainead.

Remarks on Torpedo Prétectiog

23. It has been sald in despatches ﬁhat this 1ﬁoident_
indicates that Japanege torpedoes are unusually desfﬁuétlve,
and a charge of from 750 to 1000 1bs. ie egtimated by ref-
~ erence (e). Very little information is avallable oh Japanese
submarine torpedoes. The Bureau, however, dces not agree that
this damage was exceptionally severs. It was littlé it any“mord
"than might be expected from one of our aublarine'ﬁorpedcea
carrying 500 1bs. of explosive.

24, All layers in the torpedo protection syuﬁen were
£1l1led with liquid, whereas at least one void layer is essential



UL KUUM PIUMVEGLLUIs 4l PRIVIGULADC, LOE IGOECMUBL 1UlL LAOA
permitted the transmispion of shock directly to the boller
room bulkhead. Had this space been void {a primary object-
ive in all such syastems) it is likely that the boller rooms
would not have flooded.

25, It asppears that the ghell and the first two bulkheads
were holed by the explosion; the third was torn loose at the
bottom, and the fourth was virtually intact., Experience, both
from war damage sptudieg and from experimente, leé that no better
resistance can be expected. From several viewpoints the tor-
redo protection served better than would have been predicted.
It ie consequently believed that the torpedo carried not more
than a 500-1b. charge, posslbly lesa., The damage in the boller
rooms resulted from the direct transmission of shook due to the
lack of a vold layer (or layers) next to the boiler room bulk-
head, and to the oil flooding which followed.

~

28. It has been paat practice in LEXINGTON and SARATOGA
to carry the torpedo bulkhead system full on the port sgide
in erder torbalance the lsland on the starboard eide. This
permite the maximum amount of fuel to be carried without list.
Aa fuel 1s consumed, however, the liqulde should be diatributed
for best protection. New instructions for liquid loading have
recently been issued, based on Qhe following principles:
j (a) To retain pfésent capac{py to which ship can
fuei without list.
- (b) Recent ?xperiﬁenta have shown that a full tank
h next to the shell plating is better than an
empty one, The extent of damage to shell
1 Plating 1is somewhat reduced. Moreover, carry-
ing one or two layers of liquid outboard hae
(a very important effect in reducing the angle
of heel after damage because:

~



(1) The fore-and-aft extent of damaée'fo
a vold layer 1s apt to be less 1fithe
void layer 1s inboard rather than éut—
board. Leee water 1s, therefore, ad- //
‘mitted to the ahlp if outboard rather
than inboard layers are fllled before
damage. “

(2) The heeling moment produced by water
admitted in damage wlll be less when
anilnner void rather than an outer veoild “//
1s flooded because its distance from the
centerline of the ship 1s less.

(¢) The innermost bulkhead in a torpedo protection
system has the best chance of holding 1f tanks
immediately outboard of it are empty.

NOTE: PTP 170 (Damage €ontrol and Chemical
Warfare Instructions) ie being revised in )/ o

accordance with the sbove general principles.
) witn .

~.

27. The 1iquid loading instructions recently lssued,
however, s8tlll leave much to be desired becﬁus@\lt is necee~
sary to oarry more liquids to port thanﬂto_atafboafd rprn
balancing the island. This condlition can bnly be remédied\
by the installation of a blister on the starboard side. Such
a blister was proposed some years ago, but was not approved
at that time, primarily becsuse 1ts installatlon would have
prevented passage of the present Panama Canal locks. The dam-
age to SARATOCA has emphasized the importance of the question
and ét the same time has provided an opportunity to install
‘the blister without undue extension of the damage-repair
period. The blister 1s now béing installed on SARATOGA and
specilal liquid loading inetructions are being ilssued for that
ship. In addition, major changes are being made in the battery



which will materlally reduce weights and starboard heeling

moment.,
28, The alteratilons on SARATOGA wlll give the following
advantages: .

(a)

(b)

" (a)

(c)

Increased buoyancy and sfablllty provided
by the bliéter, and fezrther lncrease in
etability due to reduction in topside
weights will ilmprove the ability. of the -
ship to resist damage.

Thé reduction of starboaré‘weight and in-
crease in starﬁpard buosyancy will permit a

greater total amount of fuel to be carried

without 1ist, and

permit carrying two complete layers of
1iqﬁ1d outboard next to the shell in way of
boiie:}ropma, with the Inner row of tanks
left empty - the best liquid distribution

for reaisting underwatqg\?amage and mini-

mizing heel after damage.
Thé biisfer;will'pfofide additlonal torpedo
protéctibn ﬁtructure on the starboard side
ihich wiil materially 1qprove registance to
torpedo attack on that side.



