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I 

FOREWORD 

1. u.s.s. NEVADA was struck by one torpedo and five 
bombs on December 7, 1941. There were tvo severe fires on board. 
The ship got underway and was beached. Nearly all compartments 
below the main deck flooded. Two months elapsed before she was 
floated and docked. She arrived at the Navy Yard, Puget Sound, 
three months later for final repairs and modernization. This 
report deals with the damage in detail, and with the salvage and 
temporary repairs in general, during this five-month period. 

2. There are naturally numerous conflicts of evidence 
and some points must remain obscure. A representative of the 
Bureau of Ships visited the ship on arrival at the Navy Yard, 
Puget Sound, interviewed many of the personnel and carefully 
inspected the ship. This report is based upon the results of 
this investigation and the referenced correspondence. '!'he plans 
are based on those submitted by the Navy Yard, Pearl Harbor, 
with reference (d). 

3. Plates I and II and the first six photographs have 
been prepared to facilitate a preliminary survey of the princi­
pal events, together vith the following narrative. 

II 

NARRATIVE 

(Plates I and II; Photos 1 to 6) 

4. u.s.s. NEVADA 'vas moored starboard side to the 
interrupted quay F-8 at Pearl Harbor on the morning of December 
7, 194l. The depth of water here is about 40 feet. The weather 
was clear, with scattered clouds. 

5. The Japanese air raid commenced with dive-bombing 
of the Air Station on Ford Island just before 0800, and_ a torpedo 
plane attack on the battleships followed immediately. NEVADA 
was struck by a torpedo on the port side between the two forward 
turrets at about frame 41, approximately 14 feet above the keel. 
This occurred at about 0810. The innermost torpedo bulkhead was 
opened at seams and butts and compartments below the first plat­
form deck between frames 30 and 43 (on the port side only) began 
to flood. The ship gradually listed four or five degrees to 
port. Counterflooding reduced the 11st to nearly zero. 

6. Orders were issued for the battleships to sortie. 
NEVADA had already started warming up, and got underway at about 
0840. The torpedo plane attack had lasted only ten to fifteen 
minutes. Dive and high-level bombing continued, however, and was 
in progress as NEVADA backed away from her berth and swung out 
to clear ARIZONA at berth F-7. The subsequent movements are 
shown on Plate I, and a diagram of the torpedo and bomb hits is 
given on Plate II. ARIZONA's forward magazines blew up and 
VESTAL got clear before 'NEVADA left. 

7. The ship had nearly reached the channel entrance and 
was about oppasite CALIFORNIA at berth F-3 when signals were 
received not to leave the harbor. ~he engines were stopped and 
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preparations made to anchor. This was at approximately 0900. 
PENNSYLVANIA, from her position in No. 1 drydock, reports that 
a flight of about fifteen bombers approached from the southeast 
at an altitude of 10000 to 12000 feet. Roughly two-thirds of 
the flight apparently observed NEVADA and swerved off to attack 
her, while the remainder continued on to attack the ships in 
the dock.* The group which attacked NEVADA apparently did so 
with no preconceived plan, for the bombs came from various 
angles and at various degrees of steepness, many from dives, as 
shown by Plate II. 

8. Five bombs struck the ship almost simultaneously. No 
one can give the sequence of these hits. Certainly all landed 
within two or three minutes. The Chief Engineer, returning to 
the ship by boat, saw a close cluster of three bombs falling 
toward NEVADA, followed by three smaller objects (which may have 
been parts of the release gear) about 100 feet behind the bombs. 
Two struck the forecastle over the wardroom country near frame 
15, one of which went out through the side at the second deck 
level and caused near-miss damage to the starboard side, while 
the other penetrated to the gasoline tank and exploded within 
the ship between the tank and the shell on the port side. 
Another struck near the port waterway forward of No. 1 turret 
at frame 25, penetrated to and ricocheted from the second deck 
and blew large openings in the main and upper decks. A fourth 
struck the port director platform in the foremast and exploded 
at the base of the stack on the upper deck. The other bomb ex­
ploded on the superstructure deck directly over the crew•s 
galley. For convenience in future reference, the hits are 
numbered from l to 5 in the above order, it being understood 
that the actual sequence is unknown. 

9. Fires broke out immediately. Men standing by to 
anchor on the forecastle were blown overboard and the anchor 
gear was wrecked. It was imperative to get clear of the channel, 
as other ships were leaving the harbor. The ship was thttrefore 
beached near the floating drydock which contained the destroyer 
SHAW. 

10. Pressure on the firemain was not enough to fight the 
fires, especially the intense one in the foremast structure, 
and two tugs were summoned to assist in firefighting. The wind 
was from the east, and the stern of NEVADA tended to swing out 
across the channel in the way of departing ships. Shortly after 
0900, the magazines of SHAW exploded** and showered the decks 
of NEVADA with debris. These various circumstances resulted in 
a decision to move to the other side of the channel~ 

11. A tug pushed the stern farther around and the bow 
floated off. It appears that the tugs moved the ship most of 
the way across the channel, and that the engines were used only 
at the last, when they were backed until the stern was hard 
aground. This was at about 1030, or an hour and a half after 
the bomb hits. Flooding was progressing aft, though at this 
time the third deck was dry abaft No. 2 barbette (frame 48) 
and the central crew space between frames 30 and 48 on the third 
deck apparently had only a little oil 1n it. 

12. The after magazines had been flooded while the ship 
was passing ARIZONA. This was done by mistake; there was no 
need to flood these magazines. Flooding of the forward maga­
zines vas commenced at 0920, while the ship was aground near 

- - - - - - - - - - - - - - -
* See Buahipa War Damage Reports-N~.-14 (PENNSYLVANIA)-d;t;d- -

June 1, 1942 and No. 13 (CASSIN and DOWNES) dated May 28, 1942. 

**See Bureau of Ships War Damage Report No. 7 (SltAW) dated 
March 15, 1942. 
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the floating drydock. In this case, the magazine bulkheads 
were reported hot. The sprinkling system was turned on and 
supplemented with fire hoses. 

13. The ship grounded in her final position with a list 
of about eight degrees to starboard. The stern hung on a 
ledge of coral; the bow was afloat but slowly sinking as water 
continued to enter forward. Efforts to keep the third deck 
dry failed as water spread aft on the second deck and poured 
down through ventil~tion and other fittings. By about noon, 
water had entered the "bull ring" - i.e., the air intake and 
blower room surrounding the stack on the second deck, and the 
source of air for the forward part of the ship and all firerooms -
and started to flood the forward dynamo room through the venti­
lation trunk. Water extended on Sunday evening back to frame 
80 on the second deck and was hip-deep at frame 50 (the "bull 
ring" extends between frames 56 and 76). Flooding on the third 
deck was checked at bulkhead 60 during the afternoon and at 
bulkhead 76 up until midnight. 

14. The engineering plant went out of action unit by 
unit as water poured into the firerooms through the air intakes 
in the "bull ring". Boiler rooms 1, 2, 3 and 4 had been secured 
by 2330, but No. 6 boiler, which had been under overhaul, was 
reassembled and lit off at 2330. At about 0730 on December 8, 
No. 5 boiler room had to be secured, and the after pump room 
was flooding so rapidly that the last boiler room, No. 6 was 
abandoned. The loss of light and power added greatly to the 
difficulties in checking the flooding. Perhaps the tugs might 
have given pumping assistance, but it must have appeared a hope­
less task; and in any case, the tugs seem to have been engaged 
in fighting the fires which were still burning on Monday. 

15. F1ooding continued all day Monday, and at nightfall 
the stern slipped off the coral ledge. The ship finally settled 
with a list of about two degrees to starboard and the main deck 
forward about four feet underwater. At high tide the main deck 
was dry only abaft frame 90 starboard and frame 75 port. The 
drafts were 48 feet forward and 39-1/2 feet aft. NEVADA re­
mained in this position for over two months. Slow flooding 
continued for weeks, as evidenced by air bubbling up the trunks, 
and ~nly a couple of compartments were found incompletely flooded 
when the ship was finally salvaged. 

16. There were fires 1n three locations: (a) the officers' 
quarters forward on the second and main decks, back to the 
barbette of No. 1 turret; (b) the foremast structure; and (c) 
the 5-inch gun casemate outboard of the crew's galley on the 
starboard side of the upper deck. The last one was in powder 
ignited by the flash from the bomb which struck over the galley, 
and evide'ntly did not burn very long. The other two fir.es were 
much more serious. 

17. The fire in the foremast structure was principally 
confined to the Captain's quarters on the superstructure deck 
and the levels above. It was a particularly intense fire, fed 
to a considerable extent by the papers filed in the Captain's 
office, aggravated by the drafts produced in the stack and by 
the fireroom blowers, and perhaps also by unburned gases pour­
ing from the ruptured smoke pipes inside the stack. Smoke was 
drawn into the boiler rooms and compelled temporary abandon­
ment of them. Ready ammunition at the base of the foremast 
also burned and shells exploded. Efforts to fight this fire 
were not successful. It finally burned itse!f out. 
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18. Gasoline was forced up from the tank ruptured by 
bomb No. 2. It is believed that vapor collected forward of 
bulkhead 8-1/2 on the main deck. The fire already raging in 
the officers' country must have caused the vapor explosion which 
occurred on Sunday afternoon, and which resulted in more 
structural damage on the main and upper decks. There may have 
been intermittent minor vapor explosions. It was late Monday 
afternoon before this fire was extinguished. It was extremely 
stubborn, re-igniting when apparently out. The two forward 
bomb holes and a long split in the upper deck were stuffed with 
mattresses, and the fire was finally brought under control by 
smothering with steam supplied from the tugs. 

19. Salvage work was undertaken at once. The three bomb 
holes in the hull (exit hole and near-miss hole caused by bomb 
No. 1, and the hole near the forefoot caused by bomb No. 2) 
were covered with external wooden patches. A large patch was 
made for the torpedo hole, but it did not fit properly and was 
removed before the ship was docked. 

20. The decks were gradually unwatered by gasoline-driven 
salvage pumps. Stores, provisions, auxiliary machinery, motors 
and ammunition were removed as the various compartments were 
pumped out. Toxic gases were unf'ortunately encountered which 
killed two men. All surfaces were covered with fuel oil, and 
the task of cleaning the ship was a formidable one. 

21. NEVADA again became waterborne on February 12, 1942 
and was docked on the 18th. Photos 1 to 6 illustrate her 
history up until then. Temporary repairs were made to the 
hull and the machinery was put into limited operating condition. 
She steamed to the mainland at twelve knots, arriving at the 
Navy Yard, Puget Sound, on May 1, 1942. 

22. A discussion of the types of bombs and of the tor­
pedo used is given in paragraphs 130 to 133. The conclusions 
are that all five bombs were of the 250-kilogram general-purpose 
type, carrying 133 pounds of explosive; and that the torpedo 
charge was under 500 pounds and possibly as low as 337 pounds. 

23. The damage which the enemy inflicted on this ship 
was comparatively superficial. The main machinery vas not 
affected and most of the armament could continue in action. The 
ship sank because of deficiencies in watertight integrity, by 
virtue of the lack of watertight bulkheads on the second deck 
and failures of boundaries and fittings elsewhere which should 
have been watertight but were not. These converted a fairly 
simple repair job into a salvage and overhaul problem. 

A. 

III 

STRUCTURAL DAMAGE 

Structural D$1Dage Caused by the Torpedo 

(Plates III and IV; Photos 7 to 10) 

24. The torpedo evidently exploded on impact at frame 
41 on the port side, about 14 feet above the keel, which placed 
it between the first and second platform decks. There was a 
dull explosion accompanied by a noticeable but not a serious 
shock. No derangements of machinery or other equipment were 
observed. 
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25. The protective structure in this vicinity is shown 
on Plate IV. It consists first of a blister, containing upper 
and lower void compartments, which was added during the moderni­
zation in 1929; next the original shell and inner bottom, form­
ing fuel tanks; and finally a row of fuel tanks bounded by a 
longitudinal torpedo bulkhead and having voids over them ex­
tending to the underside of the sloping third deck. The torpedo 
bulkhead was strengthened by 40-lb. nickel steel doubling plates 
when the ship was modernized. All of the fuel tanks were full 
when the damage occurred, and there were thus one void and two 
liquid layers, about 14 feet in thickness overall, opposed to 
the torpedo. 

26. The blister, shell and inner bottom were blown open 
by the explosion. The holding bulkhead in the torpedo defense 
system deflected in a well~defined elliptical dish 24 feet 
long (frames 37 to 43) and 18 feet high (inner bottom to just 
above the first platform deck), the maximum depth of which was 
about two feet. Seams and butts in it opened from 2 to 4 
inches, as shown on Plate IV, which also shows the distortion 
of the stiffeners and the local buckling of the decks. The 
buckle in the second platform deck was unusually deep (Photo 10), 
but extended only between bulkheads 37 and 43. Considering the 
relatively low standard of torpedo protection in this area the 
structural damage inboard of the holding bulkhead was gratify­
ingly small. 

27. The hole in the blister is shown on Plate III and by 
photos 7 to 9. The edges of the hole were turned outwards, as 
is generally the case when the outboard compartment is void6 
and were trimmed off by divers before the photographs were 
taken. The hole was about 16 feet long and 27 feet high. In­
dentation of the blister extended roughly over an area 48 feet 
long by 25 feet high. Both the shell and inner bottom vere 
carried away as shown in the plates and photographs. 

28. As was to be expected, the welded connections of the 
upper blister framing to the face-hardened armor broke off with 
one exception; see Plate III. There was a long split in the 
seam between the lower two strakes of blister plating, which 
shows clearly in Photo 9. This tendency to blow out of the 
bottom is not unusual. A similar break occurred in the case of 
SARATOGA*. There was also a vertical tear in the blister 
plating about 10 feet forward of the main hole, which was 
probably caused by gas pressure in the void over the hard spot 
on the shell at bulkhead 37; see plates III and IV. 

29. The transverse bulkheads bounding the inner tank, 
A-44-F, were crushed, as was the flat above it. The inner 
bottom was torn from its connection to the underside of the 
sloping third (splinter) deck. Floors were torn from the shell 
plating, where not completely demolished, through rivets in 
the bounding angles. Photo 7 in particular shows the extensive 
failure of riveted connections which all cases of damage from 
contact underwater explosions exhibit. 

30. The sea chest of a damaged blister flood valve can 
be seen in Photos 7 and 8. The plating was pushed in around 

*See Bureau of Ships War Damage Report No. 3 (SARATOGA) dated 
Feb. 14, 1942. Reference (f) suggests that this split was 
caused during attempts to fit a salvage patch over the hole, 
but the above explanation appears more probable. 
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the ha.rd spot formed by this sea chest, and Photo 8 shows a 
crack in the plating. This illustrates the danger of such 
installations. In this case no harm was done. In othe~ cases, 
broken sea chests have caused serious flooding.* Blister 
flood valves will be removed from NEVADA when these spaces are 
convert~d to fuel tanks. 

31. The extent of flooding directly attributable to 
this explosion is discussed in paragraph 79 and indicated on 
Plates XI and XII. The salvage patch and the temporary repairs 
made at the Navy Yard, Pearl Harbor, are described in paragraphs 
115 and 124. 

B. Structural Damage, Bomb No. 1 

(Plates V, VI, VII; Photos 11 to 15) 

32. This bomb struck the upper deck at frame 14-1/2, 
seven feet to starboard of the centerline, making the 12-inch 
hole shown by Photo 11. It penetrated the main deck and went 
out through the side about two feet ab~ve the second deck at 
frame 14. The underwater explosion ruptured the shell and 
inner bottom plating as shown by Plate VII and Photos 12 and 
13. Damage extended inboard on both sides of bulkhead 14, 
which separates the stor~rooms A-501-A and A-502-A on the 
second platform deck (Photos 14 and 15). 

33. The dished area in the hull measured about 36 feet 
in length by 24 feet in height. The seam between YM• and 'N' 
strakes was torn open for about 20 feet, and a vertical te~r 
at frame 15 extended across 'M' strake and nearly across 'L' 
strake. The corner formed by these two tears was blown in 
about 3 feet. Plating in the affected area was deeply dished 
between longitudinals. The forward edge of the blister was 
opened up as marked on Photo 13. 

34. Details of the hull plating connections are shown 
on Plate VII. The tear in the seam apparently started just 
forward of frame 15 by countersunk rivets pulling out in the 
seam strap. The seam strap ends at frame 14, forward of which 
a 20-lb. doubling plate is installed on the inner side. But 
the seam ln the doubler nearly coincides with the seam in the 
shell, so that the failure of riveting continued on forward. 
At frame 12, a 40-lb. chafing plate begins; but its seam con­
nection also follows those in the shell and doubler plates. 
This line of weakness could Mve been avoided by a wider sepa­
ration of seams in the two and three courses of plating. The 
poor holding of countersunk rivets was the primary cause of 
joint tailure, aggravated by insufficient separation of seams 
in doubled and tripled plating. 

C. Structural Damage 2 Bomb No. 2 

(Plates V, VI, VIII; Photos 16, 17, 18) 

35. This bomb also struck the upper deck near frame 15, 
eight feet to port of the centerline. Its trajectory was 
approximately parallel to the fore-and-aft centerplane of the 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
*The HOlfOLULU is an example; see Bureau of Ships War Damage 
Report Bo. 1 (HONOLULU) dated Feb. 14, 1942. 
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ship, at right angles to that of bomb No. 1. The hole in the 
forecastle deck was also about 12 inches in diameter (Photo 
16). A main deck stanchion on frame 14 was struck and sheared 
off about a foot above the deck, which apparently deflected the 
bomb slightly outboard. This stanchion is visible in Photo 38. 
It penetrated the main deck, making a hole of about 15 inches 
minimum diameter, and left holes of about the same size in the 
second deck at frame 12-1/2 and in the third deck at frame 11-1/2. 
Continuing, it passed through a lightening hole in frame 11 in 
the void space A-4-V, through longitudinal No. 11 between frames 
10 and 11, and through bulkhead No. 9 into the gasoline stowage 
compartment A-2 GAS. There it penetrated two more longitudi-
nals and detonated about two feet above the base line. 

36. The explosion apparently occurred just as the bomb 
was penetrating the shell. The shell plating was blown inboard 
over about 14 feet (frames 5-1/2 to 9), but the edges of the 
hole were turned outward. Photo 18 shows the hole after the 
salvage patch seen in Photo 17 was removed, prior to the in­
stallation of which divers had enlarged the hole and trimmed 
away the jagged edges. The trimmed hole measured about 4 by 
7 feet. 

37. The lower part of the gasoline tank was torn open. 
Frame 7 was demolished around to the first longitudinal on the 
starboard side, while frames 6 and 8 were flattened against the 
shell. The vertical keel was blown against the starboard side 
throughout the length of the compartment (frames 5 to 9, six­
teen feet). The first platform deck, over the compartment, 
bulged upwards. 

38. Structural damage was relatively minor. This is 
not believed due to any qefic1ency in the bomb, but to the 
fact that it exploded in a narrow space between two liquid­
backed boundaries - the shell and the gasoline tank. HMS 
SUSSEX experienced a bomb explosion between full double bottom 
tanks and full fuel oil tanks inboard. The result was interest­
ing in that the oil backed boundaries were very lightly damaged 
in comparison with other structure in the vicinity. These ex­
periences indicate that an explosion near a bulkhead which is 
liquid backed will do very little blast damage to that bulkhead. 
Similarly, war experience and model tests have shown that 
liquid-backed shell plating will show less damage from under­
water explosions than air-backed shell plating. 

39. The 3800 gallons of aviation gasoline were evidently 
not ignited by the bomb explosion. The source of the gasoline 
vapor exp_losion has been mentioned in paragraph 18 and will be 
further discussed in paragraph 66. 

40. This bomb travelled a greater distance through ship 
structure than in any other case so far examined in the raid 
of December 7. The distance between the points of impact and 
detonation is about 60 feet. All of the structure in the path 
of the bomb was fairly light, as indicated on Plate VIII. 

D. Structural Damage, Bomb No. 3 

(Plates V, VI; Photos 19 to 23) 

41. Opinions expressed in the references differ with 
regard to the source of the extensive structural damage on the 
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upper, main and second decks forward of No. 1 turret. There 
was a bomb entrance hole in the upper deck at frame 25-1/2 
about 3 feet from the port waterway, which was similar i n 
appearance to the holes made by bombs 1 and 2 . The main and 
upper decks, however, were blown up and fractured nearly all 
the way across at about frame 27 with extensive damage forward 
and aft on these levels; and there was also a long split in 
the port side of the upper deck. References (a) and (b) sug­
gest that this widespread damage must have resulted from a 
second and larger bomb in the same area, traces of which were 
obliterated by the damage itself. 

42. A careful examination, however, reveals no evidence 
of more than one bomb explosion here, and furthermore indicates 
that the bomb was of the same type as bombs 1 and 2. It entered 
the upper deck as noted above (Photos 19 and 21). It penetrated 
to the second deck and ricocheted from the armor, leaving the 
mark shown by Photo 23. The explosion must have occurred just 
beneath the main deck, for only two fragments pierced the shell 
below the main deck (both on the starboard side) ·whereas the 
blown-up ~ortion of the main deck was riddled with fragments 
(Photo 22). Reference (f) considers that bomb No. 3 was of the 
heavy armor-piercing variety used elsewhere at Pearl Harbor that 
morning, but this is improbable because there was little pene­
tration into the armored deck, the blast damage was more than 
would be expected from the 66-lb. charge in an armor-piercing 
bomb, and fragmentation was apparently better. 

43. The principal arguments advanced in supposing that 
the bomb was very large, or that two bombs fell in the same 
area, are (a) th.at a long split opened in the upper deck (Photo 
2l)•and (b) upper deck plating abaft the fracture at frame 27 
was bent downward instead of upward (Photo 22). Although the 
spl~t in the deck can be ascribed to bomb blast, it more 
probably was caused by a gasoline vapor explosion as described 
in paragraph 66. The downward-bending of one part of the upper 
deck cannot be easily explained. But at least it is no indi­
cation of a second bomb explosion beneath the deck. The 
hypothesis of a second bomb leaves more to be explained than 
it clarifies, and is believed to be false. 

44. Excluding the effects of the gasoline vapor explo­
sion and of the two-day fire in this part of the ship, the 
structural damage produced by the bomb becomes much less im­
pressive than at first glance. The damage to be expected from 
the 250-kilogram general-purpose bomb can be fairly well pre­
dicted and examples are given in other reports.* Considering 
the confined space in which the explosion occurred, and the 
weakness ot the upper deck with two skylights and a hatch in 
approximately the same transverse line, it is concluded that 
one 250-kilogram bomb would account for the damage. Identifip 
cation of the bombs is further discussed in paragraphs 132 and 
133. 

45. The second decK consists of four courses: 80 lb. 
S.T.s., 50 lb. S.T.S., 50 lb. nickel steel and 50 lb. medium 
steel. It was dished downward a maximum of 4-1/2 inches at the 
point of bomb ricochet, a distortion due to impact but possibly 
increased by blast effect. This caused two stanchions beneath 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
*Buships War Damage Reports Nos. 11 and 14 (CURTISS and 
PENNSYLVANIA), dated April 20 and June l, 1942, respectively. 
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to buckle as indicated on Plate V, located at frames 27 and 
28, 10 feet to port on the third deck. All staterbom joiner 
bulkheads in Junior Officer's country, A-224-L, were completely 
demolished (Plate VI); bulkhead 11-1/2 was bulged forward and 
so was bulkhead 9 to a lesser degree. All four sides of trunk 
A-80-T were dished inward, but this was probably caused by the 
vapor explosion (paragraph 67). Bulkhead 30 was blown out at 
each side boundary and buckled throughout. The first four port 
side staterooms in Warrant Officer's country A-240-L abaft 
bulkhead 30 were demolished, and many partitions in this space 
were distorted as indicated on Plate VI. Blast damage on the 
second deck stopped at bulkhead 50, which was only bulged aft 
slightly on the port side. 

46. Not much trace of fragment damage remains on the 
second deck level. There were two holes in the shell plating 
to starboard as mentioned in paragraph 42. The deck was deeply 
scored for about 6 feet inboard from the ricochet mark (Photo 
23). The chain pipes and capstan shafts were gouged by frag­
ments. There must have been a good deal more fragment damage 
which was obliterated with the destruction of bulkheads in the 
vicinity. 

47. The main deck was torn open along frame 27 for about 
20 feet on each side of the centerline and the edges of this 
split were blown sharply upwards (Photo 22 and Plates V and VI). 
Many fragments pierced it from below, especially on the port 
side. Blast damage on the main deck was much less extensive 
than on the second deck. The after bulkhead of the wardroom 
was apparently ruptured on each side and a moderate amount of 
blast distortion shown on Plate VI was caused to staterooms in 
A-140-L. The forward bulkhead of the wardroom was bulged and 
wrinkled, but there appears to have been no bomb blast forward 
of it. 

48. The upper deck fractured all the way across between 
the stringer plates (Plate V) with longitudinal tears along 
the stringer seams and in way of the wardroom skylights and 
the centerline hatch. The anchor windlass shafts pulled apart 
at the couplings between the main and upper decks. The cap­
stans were blown upwards and struck the outboard guns of No. 1 
turret with such violence that the elevating screw was slightly 
bent and the supports of the elevating screw tilting box were 
sheared. A portion or the deck to starboard was blown upwards 
at an angle of about 60 degrees, carrying with it the attached 
electric deck winch; this was partly pushed back into place 
and the winch removed (undamaged) when Photo 20 was taken. The 
corresponding portion of the deck on the port side was bent 
downwards. This seems odd, even considering the weight of the 
winch; but bomb blast often produces peculiar effects because 
of the multiple reflections of the blast vave which always 
occur. 

49. A 32-foot split in the upper deck extended between 
frames 13 and 21 with the outer edge bulged up 2 feet as shown 
in Photos 19 and 21. While it is possible that bomb blast 
caused this, it is considered more likely the result of a gaso­
line vapor explosion. The question is further discussed in 
paragraphs 65 to 69. 
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E. Structural Damage, Bomb No. 4 

(Plates IX, X; Photos 24 to 30) 

50. This bomb struck the anti-aircraft director platform 
16 feet to port at frame 62-1/2, leaving the 12-inch hole 
shown in Photo 24. It penetrated the navigating bridge, the 
signal bridge, the overhead of the Captain's office and the 
superstructure deck, exploding at the upper deck at about 
frame 65, just inboard of the longitudinal bulkhead of No. 6 
casemate, about 36 feet from the point of entry. An intense 
fire followed which destroyed much of the brass plating in the 
foremast structures. The effects of the fire, and of the ex­
plosions of ready service ammunition in the vicinity, are more 
fully dealt with in Section rv, paragraphs 71 to 74. The dis­
integration and collapse of brass plating are shown by Photos 
25, 26 and 27. Only the direct effects of the bomb explosion 
are considered in this section. 

51. Holes were blown in the upper deck on each side of 
the top of the uptake armor cone between upper and second decks. 
These holes are shown by Photos 29 and 30. Blast entering 
between the smoke pipe and the stack casing crumpled the forward 
port side of the smoke pipe all the way to the top, and ruptured 
the stack near its base ~s shown on Plate IX. 

52. Casemate bulkheads in the vicinity were da.ma.ged in 
general as shown by the plates and photographs. The bent stan­
chion seen in Photo 30 is striking evidence of the violence of 
the blast. The upper deck was deflected downwards in the area 
forward of the uptake armor. 

53. Blast wrecked the officers• galley and the dry clean­
ing room on the main deck beneath the explosion and blew a hole 
three feet square in the deck. The uptakes of boiler No. 2 
were ruptured between the main and upper deck levels. Plate IX 
shows the bulkhead distortions on the main deck, and it should 
be noted that the trunk of the ammunition hoist to 5-inch gun 
No. 6 was blown in about 6 inches. Ventilation ducts were 
wrecked in the forward part of the laundry. 

54. The upward force of the explosion blew a hole about 
8 feet square in the superstructure deck (Photo 28}, deflecting 
the deck upward so that it pulled away from the stanchion 
heads beneath. How much damage was done by blast above the 
superstructure deck cannot be said, for much of the wreckage 
was caused by the subsequent fire. 

55. Fragment damage was effectively limited by the 30-lb. 
S.T.S. bulkheads which form the casemate boundaries on the 
upper deck. Neither the bulkhead between casemates 4 and 3, 
nor the one between casemates 4 and 6, was pierced by frag­
ments, though the explosion was quite close to each of them. 
Two holes were found in the after bulkhead of the incinerator 
room which probably were made by fragments. There were holes 
in the director platform deck in the foremast, but these and 
any other holes above the superstructure deck may have been 
made by exploding ready service ammunition instead of by bomb 
fragments. Some fragments were blown out through the stack 
casing. Reference (b) reports evidence of fragment travel up 
to 55 feet from the explosion. 
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F. Structural Damage, Bomb No. 5 

(Plate IX; Photos 31 to 35) 

56. Bomb No. 5 struck the starboard forward skylight of 
the crew's galley between frames_ 80 and 81 on the superstruc­
ture deck. Unlike the others, it detonated on impact. The 
port crane (Photo 32) was trained forward at the time, and it 
was said that the bomb may have struck the tip of the boom. The 
distance from the tip to the point of impact on the galley sky­
light is approximately the same as that which the other bombs 
travelled before detonating. The handrail was bent near the 
end of the crane, but an examination disclosed no other marks 
on the crane. It is reasonable to conclude that the bomb did 
brush the crane, but that fuse action was initiated by striking 
the deck and was instantaneous. Photo No. 31 shows very clearly 
the scores in wood decking, which indicate such a detonation. 
A bomb with instantaneous fuse which hit CHESTER on February 1, 
1942 produced very similar damage (see Bureau of Shi~s War 
Damage Report No. 10 (CHESTER), dated April 10, 1942J. 

57. The skylight was demolished. A hole about 12 feet in 
the transverse and 6 feet in the fore-and-aft direction was 
blown in the superstructure deck (Photos 33 and 34). Ordi­
narily a hole would be blown i~ the deck beneath, but in this 
case the tile and concrete galley deck, 4 or 5 in-0hes thick, 
prevented any such rupture. 

58. The violent rebound of the superstructure deck pulled 
it clear of the stanchion heads in the galley beneath as marked 
on Photos 33 and 34. The galley deck was deflected downwards 
a maximum of about a foot. This buckled three stanchions 
beneath in C-180-L on the main deck and partially fractured 
three longitudinal girders as shown by Photo 35 and Plate IX. 
The main deck was pushed down about 6 inches under each stanchion. 
The centerline stanchion on frame 82, between the main and second 
decks, remained straight and the longitudinal main deck girder 
over it was bowed upward about 6 inches. 

59. For some reason now obscure the starboard bulkhead 
of the galley is of 7.5-lb. medium steel whereas the port bulk­
head is of 30-lb. special-treatment steel. The port bulkhead 
was practically undamaged. The starboard bulkhead was bulged 
outboard and pierced by fragments (Photo 34). The door in it 
was blown open, and flash or fragments entering No. 9 casemate 
ignited ready-service powder there as described in paragraph 
75. This door could not have been tightly dogged, if at all. 

60. There was a good deal of fragment damage. Photos 31 
and 32 show some of it above the superstructure deck. There 
were holes in the stack t .. o within a few feet of the top. One 
fragment penetrated the 30-lb. S.T.S. splinter shield of 5-inch 
anti-aircraft gun No. 7, about 30 feet from the explosion, and 
it was deeply gouged in a number of places. The gun itself was 
hit by many fragments which wrecked the instruments and fractured 
the rammer oil reservoir. The ammunition hoist between this gun 
and the scene of the explosion had 8 holes from one to 3 inches 
in diameter in its inboard side, but none came through the 
outboard side. Two pierced the starboard leg of the mainmast 
about six feet above the deck. A 1-1/2-inch rib in the casting 
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beneath the platform of the starboard crane had a 3-inch frag­
ment hole in it; this was about 25 feet from the explosion. 
There were even penetrations of the searchlight platform, ap­
proximately 50 feet above. A large number of pits from very 
small fragments may be seen 1n Photo No. 32, but there were a 
great many more which are not visible in the photographs. 

61. Fragments and blast also caused much damage in the 
galley beneath. Most of the equipment was damaged, much of it 
beyond repair (Photo 33). Fortunately the galley oil tanks, 
located on the port side, were left intact; otherwise fire 
would have quite likely broken out in the galley. 

IV 

FIRES AND EXPLOSIONS 

(Plate XII; Photos 36 to 38) 

62. Bombs 3, 4 and 5 started fires which have been briefly 
described in paragraphs 16 to 18. The fires added a great deal 
to the ship's misfortunes, not only through the nuisance of 
smoke (see the Engineering Narrative) and the extension of 
damage, but also by initiating gasoline vapor and ready-service 
ammunition explosions. Flooding saved the ship from more ex­
tensive fire damage forward, though there is not much choice 
between these two evils. 

63. The fire in the forward part of the ship was evidently 
started by the explosion of Bomb No. 3 on the second deck. 
There are no traces of fire anywhere on the third deck or below 
it. The Junior Officer's country was cqmpletely burned out on 
the second deck and about half the Warrant Officer's country 
was burned {see Plate XII). Two fire main risers were broken 
off forward of No. 1 barbette, presumably those marked on Plate 
XII. Flooding soon commenced over this deck, however; and must 
have practically drowned the fire out by Sunday evening. 

64. The fire zone on the main deck extended about as far 
aft as it did on the second deck: i.e., the wardroom and all 
wardroom country forward of it were burned out, and staterooms 
abaft it back to No. 1 barbette were burned. Fire plugs in this 
area were useless, as the risers had been shut off at the third 
deck because of broken piping on the second deck. Firemain 
pressure was low anyway, and the available co2 extinguishers 
were soon exhausted. A supply of them was kept in A-314-A on 
the third deck. This compartment was flooded with oil and 
inaccessible. 

65. At some time during Sunday afternoon there was an 
explosion forward. It apparently occurred on the main deck 
between bulkheads 5 and 8-1/2. An observer reports that the 
lid of the sand locker was blown into the air. A study of the 
damage in this area shows definitely that a good deal of struc­
tural damage resulted which cannot be ascribed to any of the 
bomb explosions. 

66. This explosion is believed to have occurred in the 
following manner. A vent line runs from the gasoline storage 
compartment up to the main deck, whence it is exhausted over­
board by a blower in the gasoline measuring room forward of 
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bulkhead 5. Gasoline would be forced up this vent all the way 
to the top by the head of sea water entering the storage com­
partment through the bomb hole. It gradually leaked out around 
the blower into the gasoline measuring room and collected on 
the deck. Vapors (and perhaps gasoline) escaped through bulk­
head 5 into the W.C. and bath forward of wardroom country. 
There may have been a leak through the door, as Photo 37 indi­
cates that it was not tightly dogged. The advancing fire in the 
wardroom country finally reached this vapor-filled compartment 
and a violent explosion resulted. 

67. Bulkhead 8-1/2 was torn loose at the bottom and blown 
aft as shown by Photo 36. Note that the door in it followed 
the contour of the bulkhead and that the dogs appear to have 
remained tight. The door in buLl.chead 5, which opens into the 
gasoline measuring room A-101-A, was blown forward and does not 
appear to have been tightly dogged (Photo 37). The trunk on 
the centerline between frames 13 and 14 was badly crushed and 
torn from the deck as shown by Photo 38. Adjacent partition 
bulkheads in A-108-L were blown forward and aft as shown on 
Plate VI, which locates the approximate center of the explosion. 
No doubt there was a good deal of damage to staterooms abaft 
bulkhead 8-1/2, but this area had been entirely cleared out by 
the Navy Yard, Pearl Harbor, when the ship was inspected at 
Puget Sound. 

68. The explosion certainly caused the bulge in the upper 
deck seen in the foreground of Photo 19. It probably caused 
the long split in the deck shown by Photo 19 and 21. This has 
previously been discussed in paragraph 43. 

69. Reference (c) mentions a paint and oil fire in this 
area. This is believed to be in error, as the paint and oil 
rooms on the third and first platform decks do not seem to have 
been affected; and it has since been learned that undamaged tins 
of paint thinner and lubricating oil were subsequently removed 
from them. 

70. Tugs were summoned to help in fighting this fire and 
the one in the foremast structure because fire main pressure 
was low. It proved very difficult to extinguish. It broke out 
again several times after having been seemingly put out. This 
indicate~ the presence of gasoline vapor, which also accounts 
for the observation that minor explosions occurred intermittently 
in this part of the ship. The holes in the deck were stuffed 
with mattresses and steam from the tugs was used as a smother-
ing agent. But the fire continued to burn until Tuesday morn­
ing, by which time ,the water was nearly up to the upper deck 
and little conbustible material could have remained. 

71. The most intense fires followed the explosion of 
bomb No. 4 on the upper deck just forward of the stack. All 
levels up to and including the 5-inch anti-aircraft control 
station were completely burned out. A fire main riser on the 
upper deck at frame 66 was broken. It was finally discovered 
and shut off at the third deck when the fire was nearly out. 
The pressure at other plugs was insufficient for fighting the 
fire. Water was supplied by the tugs, and the spread of flames 
to other areas was thereby prevented; but the fire finally 
burned itself out. 

72. On the upper deck, fires in easemates 4 and 6 were 
successfully extinguished, though not before the canteen was 
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burned out (see Plate IX). The furnishings and papers in the 
Captain's office and quarters on the superstructure deck, arid 
acid, alcohol and pyrotechnics stored on the signal bridge, 
were principally responsible for the intensity of the fire. 
The overhead or the Captain's quarters and the decks and bulk­
heads ot the signal bridge and chart house contain a good deal 
of brass plating within the limits of the magnetic circle or 
the standard compass. All of this collapsed and much of it 
disintegrated in the fire, as seen iu Photos 25, 26 and 27. 
Reference (b) suggests that unburned gases from the ruptured 
smoke pipe were blown up through the foremast structures and 
contributed to the destructiveness of the fire. Reference (g) 
mentions that oil lines in the off1ce~s• galley added to the 
fire, but there is no record in this or any other reference ot 
a tire in the galley. 

73. Fire also spread to the superstructure deck and caused 
ready service ammunition to explode (Plate X}. Fragments from . 
these explosions punctured the starboard side of the stack and 
penetrated to the signal bridge. The superstructure deck was 
deflected downward locally. Photo 3 shows some holes in the 
starboard anti-aircraft director, which may have been made by 
this exploding ammunition or by debris from the magazine ex­
plosions on SHAW or ARIZONA. 

74. Smoke from this fire was drawn into the boiler rooms 
and caused them to be temporarily abandoned. This is discussed 
in the Engineering Narrative, paragraphs 105 and 106. 

75. The third fire occurred when Bomb No. 5 blew the 
door open from the crew's galley into No. 9 casemate (upper 
deck} and either flash or hot fragments ignited exposed bags 
ot 5-inch powder. The casemate was entirely burned out. Both 
water and CO2 extinguishers were used on this fire with little 
apparent effect except to prevent it from spreading. Cork in­
sulation in this area added to the blaze. Apparently there was 
little if any fire damage in the galley itself. 

76. The following miscellaneous comments concerning the 
fires are taken from reference (c): 

(a) Smoke was particularly troublesome. The rescue 
breathing apparatus was not efficient and diffi­
cult to handle. Supplies of spare oxygen con­
tainers were inadequate because the allowance 
had not been filled. Rescue breathing apparatus 
should have lamps attached. 

(b) Loss of lighting hindered firefighting. Flash­
lights and lamps helped, but carrying them re­
stricted the use ot the hands. Portable electric 
lights were rigged in some compartments below decks. 

V 

FLOODING AND DAMAGE CONTROL 

(Plates XI and XII) 

A. As· a Result of the Torpedo Hit 

77. The compartments which were flooded as a direct 
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result of the torpedo explosion are shown in red on Plates XI 
and XII, in the region between frames 30 and 50 on the port 
side. This is, of course, only an estimate, since no accurate 
exploration could be made and the subsequent complete flooding 
obliterated most traces of the initial flooding. 

78. All wing oil tanks in this area were full and are 
marked in green on the plates. The tanks in the hold and inner 
bottom were partially filled as noted. Most of the spaces for­
ward on and below the third deck were closed before the attack, 
and Condition Zed was set as quickly as possible afterwards. 
Reference (c) gives the opinion that all except a very few Zed 
fittings were closed, but that during and directly after the 
attacks many were opened for access of damage control and first 
aid parties. Some ventilation closures were opened to help 
clear smoke filled compartments, and Zed fittings were opened 
to facilitate flooding of the forward magazines. No particulars 
are available. 

79. Such information as can be deduced from the evidence 
is summarized as follows and marked on Plates XI and XII: 

(a) 

(b) 

(c) 

(d) 

(e) 

Lover blister voids: A-34-V, A-32-V and A-36-V 
were torn open. Transverse bulkheads in the 
blister forward and aft of these three spaces 
were intact. 

u1,_er blister voids: The three corresponding upper 
vo ds must have flooded also, though possibly 
A-68-V did not as the bulkhead between A-68-V 
and A-66-V was intact. 

Win~ oil tanks: These were all full and hence con­
tri uted no direct loss of buoyancy; but a consider­
able amount of oil from them entered the inboard 
compartments. Sea pressure was later reported on 
A-26-F, and it is thought that the transverse bulk­
head between it and A-22-F may have been slightly 
damaged. 

Voids above inner wing oil tanks: At least two, 
A-438-V and A-426-V, were flooded, and probably 
A-418-V as well. Since access to these voids is 
through non-watertight hatches in the sloping part 
of the splinter deok, the two triangular voids above 
them also flooded. 

Hold and Inner Bottom: Of the three inner bottom 
oil tanks between frames 30 and 43, it is probable 
that only A-904-F was flooded. This tank was nearly 
empty before the torpedo hit. Probably A-16-F was 
the only tank flooded in the hold; this tank also 
was nearly empty (Plate XII). There are voids over 
the tanks in the hold, under the magazines, which 
are not shown on Plate XII. At least one of these, 
probably A-630-V under A-528-M, may have been 
flooded. Storeroom A-624-A certainly flooded, but 
storeroom A-618-A flooded slowly if at all. 

(f) Second Platform: Ordnance storeroom A-518-A flooded 
at once. The void outboard of magazine A-528-M was 
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(g) 

(h) 

crushed and doubtless flooded, and possibly the 
magazine flooded slowly. Storeroom A-510-A, how­
ever, showed none of the 1nd1eations of oil flood­
ing (clearly apparent in A-518-A) when examined at 
the Navy Yard, Puget Sound. 

First Platform: Magazine A-424-M flooded rapidly. 
Oil was ·detected leaking into here troin the void 
just outboard, A-426-V. Magazine A-436-M vas alao 
flooded with oil, and probably A-422-M bad oil 
leakage. 

Th1~d Deck: This deck vas at about the water11ne. 
The sail locker A-316-A flooded from the manholes 
leading through the triangular voids to the voids 
over the inboard wing oil tanks. It appears that 
these manhole covers were slightly sprung by the 
explosion. A-314-A also flooded, though it is not 
clear how this could have happened. Flooding of 
A-312-A was reported but is doubtful. 

80. The sounding tubes to tanks A-12-F and A-42-F termi­
nate on the third deck in A-315-L, as marked on Plate XII. 
Each tube is closed with a tbreaded cap seating against a 
leather gasket. Before the cap is fully unscrewed, tvo 1/8-
inch holes in the cap are exposed, the object of which is to 
indicate whether or not the tube is flooded without removing 
the cap. Oil spurted from both caps mentioned above. Since 
they could not be tightened to stop this leakage, it is 
assumed that the leather gaskets were missing or damaged. 
Several inches of oil had collected in A-315-L by Sunday after­
noon. This made it difficult to locate the reach rods which 
terminate in deck plates in this compartment. 

81. A list of four or rive degrees to port slowly de­
veloped. Four starboard after blister voids were countertlooded. 
Four additional blister voids were opened but closed just before 
the ship reached the upright position. A slight starboard 11st 
subsequently developed. 

B. Magazine Flooding 

82. The after magazines were inadvertently flooded shortly 
after the ship got underway at 0840. Flooding of the forward 
magazines was started prior to 0920, when fires were spreading 
through -the area forward of No. 1 turret and reports were being 
received that certain magazine bulkheads were getting hot. 
After magazines have flooding-from-sea connections; forward 
magazines are flooded from the sprinkling system. Flooding of 
the forward magazines was supplemented by fire hoses, and was 
stopped before the magazines were entirely flooded. 

83, Magazines are marked in yellow on Plate XII. It is 
not known whether all yellow spaces 1 which include shell and 
handling rooms, were actually flooded at this time. 

C. As a Result of Bomb Hits 

84. Bomb No. 1 caused the near-miss damage on the star­
board side at about frame 14 which has been described in para­
graphs 32 to 34 and is shown on Plate VII. The flooding which 
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resulted from the underwater explosion is Jll&l'ked on P~ates XI 
and XII. 

85. The only spaces certain to have been flooded by this 
explosion are the storerooms A-501-A and A-502-A on the second 
platform deck, and the void outboard of A-501-A. It is quite 
likely that the corresponding compartments on the first plat­
form deck also flooded. Apparently those in the hold remained 
intact. The forward blister void was also opened up. 

86. Bomb No. 2 penetrated the third deck as previously 
described (see Plates VI and VIII), which would have admitted 
water to A-302-A from the space beneath flooded from bomb Ko. 1. 
The explosion opened the gasoline tank compartment and the void 
A-4-V. The compartment A-401-A on the first platform directly 
above may also have been damaged enough to be flooded. The 
trimming tank was certainly ruptured, but whether or not it 
already contained water is not known. About 200 gallons of 
gasoline were found above it in A-300-A after the ship was 
docked. 

D. Effects of Flooding as in A, Band C 

87. Rough calculations, based on the flooding effect 
diagrams in the Damage Control Book, have been made to de­
termine what effects would have resulted had no leakage through 
undamaged decks and bulkheads occurred. Only the compartments 
colored on Plates XI and XIr are considered in what follows. 

88. The drafts before damage were reported in reference 
(b) to have been: 

Forward .... 30'-6" 
Aft• • • • • • 31 1 

- 3 II 

After the torpedo hit and the counterflooding measures de­
scribed above in (A), the drafts would have been• 

Forward .... 33 1 -8" 
Aft ...... 31'-2" 

if all eight voids used for counterflooding were filled. 

89. The after magazines were next flooded, which reduced 
the draft forward by about 2 feet and increased the draft aft 
by over 5 feet. This was followed by flooding from bomb damage 
forward; and if the compartments marked on Plate XII were the 
only ones involved, the drafts would have been roughly: 

Forward .... 34'-1111 

Aft ...... 34'-5" 

which would have still left the second deck forward nearly 
three feet above water. If the trimming tank ha~ been empty 
before and flooded by the damage, the bow would have gone down 
about 4 inches more. 

90. Flooding the forward magazines was the next step, 
which resulted (under the preceding assumptions) in drafts of 
approximately: 

Forward .... 40 1 -8" 
Aft ...... 32 1 -6" 
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bringing the waterline forward to a level about midway between 
the second and main decks. This put the hole in the side made 
by bomb Bo. 1 under water, and from then on there was little 
hope ot checking its spread over the second deck. 

91. As matters turned out, flooding of magazines was not 
necessary for the safety of the ship. It might be inferred 
that the ship would not have sunk if the magazines had not been 
flooded. Actually, the draft forward would have been nearly 
37 feet with no magazine flooding at all. This would have put 
the second deck underwater forward, and the final result would 
probably have not been much different considering the progres­
sive flooding which took place. 

E. Progressive Flooding 

92. It is difficult to trace the spread of flooding after 
the damage occurred. Up until Monday evening, when the ship 
finally settled on the bottom, the story is one of a losing 
fight against water spreading through boundaries and fittings 
which should have been watertight but actually were not. The 
following account is based on interviews with a number of those 
on board at the time. Reference to the second and third deck 
plans on Plate XII will aid in reading it. 

93. A damage control party worked most of the day on the 
third deck. Bulkhead 23 was held during the morning. 011 was 
slowly accumulating in A-315-L,. and water was coming up through 
the centerline hatch at frame ~o. This is a water-tight hatch 
and the cause of its leakage is not known, but it might have 
been distorted by bomb No. 3, which buckled two third deck 
stanchions (paragraph 45). Reference (c) states that the flooded 
magazines were leaking through undamaged bulkheads between frames 
30 and 48, and this was no doubt the source of the water. 

94. The forward part of the ship is served by a drainage 
system with a pump on the second platform deck in A-506-E, a 
compartment reached by a trunk from the second deck and hence 
inaccessible because of bomb damage in the Junior Officer's 
country. Portable submersible pumps of the old type were used 
until some burned out and the others could no longer get power. 

95. Water was meanwhile spreading aft on the second deck. 
The watertight bulkhead at frame 30 had been blown out by bomb 
No. 3. The bulkhead at frame 50 had been slightly damaged# and 
in any case it was only of fume-tight construction. About mid­
afternoon on Sunday water came into A-331-L and A-332-L with a 
rush through the ventilation systems. The cause of this was 
probably as follows: since about 1000, water had been pouring 
over the low cos.ming of the ventilation intake in the "bull ring" 
on the second deck which supplies the dynamo compartments; see 
paragraph 107 of the Engineering Narrative. By 1300 the dynamo 
room was abandoned. It would be about mid-afternoon, there-
fore that water rose in the vent trunk to the third deck, where 
the rising water would meet the inpouring streamfrom the "bull 
ring", and both A-331-L and A-332-L would start to flood rapidly. 
Portable submersible pumps 1n use here could no longer control 
the t"looding. 

96. 
head 6o. 

This forced the party on the third deck back of bulk­
There were numerous leaks in it through the boundary 
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bars, cable stuf'fing tubes, old holes 1nett1cientl7 plugged, 
and old screw holes tor label plates. There were many leaks 
through the second deck overhead, and ventilation fittings 
especially gave trouble. It is said that gate valves in vent 
systems would not close properly, and that the portable blanks 
put over the ends ot vent pipes would not hold the head of 
water over them. The retreat on the third deck continued to 
bulkhead 76 during the evening, a position which was held until 
midnight Sunday. 

97. Early Sunday evening the water was hip-deep on the 
second deck at the port side of bulkhead 50, and extended back 
to bulkhead 80. It was deeper on the starboard side, of course, 
because of the list of about 8 degrees. It was about then that 
water began to pour over the high coa.mings of the boiler room 
ventilation intakes in the "bull ring", and the progressive 
flooding of the engineering plant continued as described in the 
Engineering Narrative, paragraphs 109 to 111. 

98. Matters continued to get worse during Monday, and 
the third deck was entirely abandoned at some time Monday after­
noon. On Monday night the second deck had flooded back to 
frame 115. Even this last watertight bulkhead would not hold, 
as the connection to the barbette failed. (Note: In these 
ships the flange of the angle against the barbette is not 
fastened to the barbette but only caulked against it. For 
further comments see Section XII.) That night, as previously 
mentioned, NEVADA's stern slipped off the coral bank and the 
ship settled on the bottom. Practically every compartment was 
flooded, or became flooded during the ensuing weeks. 

VI 

ENGINEERING NARRATIVE 

99. The operation of NEVADA-'s engineering plant during 
and after the attacks involved several experiences of interest 
from both operational and design viewpoints. The following 
account is taken from the engineering log and from interviews. 

100. A brief description of the machinery arrangement is 
necessary to visualize what happened. It is shown in outline 
on Plate XII. There are six boiler rooms, three on each side, 
each containing one boiler, and separated by two pump rooms 
on the centerline. The six uptakes lead to a single smoke 
pipe. The two dynamo rooms adjoin the forward and atter boiler 
rooms. The two engine rooms are arranged abreast, separated 
by a centerline bulkhead. Auxiliary machinery rooms occupy 

11 the space between the engine rooms and the atter dynamo room. 

101. Ventilation ot the boiler rooms, the forward dynamo 
room and the forward part of the ship is supplied from the so­
called "bull ring" on the second deck. This non-watertight 
compartment B-270-E surrounds the uptakes. Air is supplied to 
it principally by a very large trunk which runs from the super­
structure deck, just aft of the conning tower, down to the for­
ward end of the bull ring at frame 56. This is shown on Plate 
IX. A second air supply to the bull ring is taken from a 
smaller trunk at its after end; this trunk also supplies air to 
the after dynamo room. The engine room vent~lation is entirely 
separate from the bull ring. 
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102. The individual boiler room air intakes are in the 

bull ring and are em-rounded by coamings about 2-1/2 teet high. 
For some unknown reason, the coamings around the intakes to 
the forward dynamo room and associated compartments are only 
about 6 inches high. 

103. Turning to the narrative, No. 2 boiler vas supplying 
steam to the forward dynamo room prior to the attack. Bo. 6 
boiler was under overhaul with all internal fittings removed. 
Preparations for getting underway began at 0801. Condition 
Zed was set in all engineering spaces, and all boilers (except 
Bo. 6) were lit off by 0810. 

104. Orders were received to back the port engine one­
third at 0840, shortly followed by backing full on both engines. 
Steam was nearly lost. All auxiliaries were slowed, non-vital 
circuits opened, and the generator automatic trips were held 
in place by hand. These measui-es kept the steam pressure from 
dropping below 150 pounds, and it soon retui-ned to normal. 

105. No fm-ther difficulties were experienced until the 
bombs hit the ship at about 0900. The explosion beside the 
smoke pipe on the upper deck, practically under the stack casing, 
caused flarebacks which extinguished all fires in all boilers. 
All boiler rooms and the forward dynamo room soon filled with 
such dense smoke that they were temporarily abandoned. One man 
remained in the forward dynamo room until the after dY.Jl&Dlo room 
took the load, then secured the forward dynamos; he was overcome 
by smoke and rescued. The smoke was, of course, being blown 
into all forward compartments in which ventilation was required 
in action, as the various blowers drew it from the "bull ring". 
Rubber hose used for fueling destroyers was stoved in the over­
head of the "bull ring" near the main intake trunk. This may 
have smouldered and contributed to the density of the smoke. 

106. The supply blowers were shut down as soon as possible. 
Uncontaminated air could still be obtained from the trunk at 
the after end of the "bull ring" (paragraph 101). No. ;5 boiler 
room was consequently soon in operation again, though the water 
tender had to lie on an upper grating and hold a flashlight 
behind the gauge glass to see the water level. Boiler rooms 
Nos. 3, 4 and 2 were successively re-entered and lit off as 
the smoke cleared. No. 1 boiler room was found full of steam 
and was isolated. The ship had meanwhile been beached near 
the floating drydock (paragraph 9 and Plate I). 

107. Considerable flooding of the forward part of the ship 
resulted from the torped~ and bomb hits, and flooding of the 
forward magazines was also started while beached. How much the 
bow settled before the ship was taken to the other side of the 
channel is not stated, but the second deck must have been 
flooded back to the "bull ring" before the final position was 
reached. About 1000 the air compressor room (to starboard of 
the forward dynamo room) vas abandoned because of flooding. 
This space obtains ventilation from the same source as the 
dynamo room: i.e., from the intake in the "bull ring" with the 
low coaming (paragraph 102). The pump room under the forward 
dynamo room flooded at about 1030. 

108. At about 1035 the order was received to back both 
engines until hard aground. It thus appears that the engines 
were not used in crossing the channel, confirming paragraph 11 

-22-



of the Narrative. The port engine backed normally but the 
starboard engine took an abnormal amount of steam for starting, 
and the noise and vibration of the propeller striking the coral 
were discerned immediately~ Both engines were stopped and 
secured. Damage to the starboard shaft and propeller are shown 
by Photo 50. 

109. The ship settled slowly by the bow with a list to 
starboard. All six fire and bilge pumps were kept in operation 
on the secondary drain, discharging to the fire main. Flooding 
of the forward dynamo room could not be checked. It was 
abandoned at about 1300. 

110. Shortly thereJi,fter water began to enter the boiler 
rooms, coming in over the high coamings of the ventilation in­
takes in the "bull ring". By 1400 it was over the 4floor plates 
in No. 1 boiler room. Boiler rooms 2, 3 and 4 were successively 
abandoned between 1900 and 2330. Each was kept in operation as 
long as possible by using the higher blowers even though water 
was running in through the lower blowers. Sheet packing and 
mattresses were placed over the intakes in the "bull ring" to 
lessen the flow, but without success. At 2300 the forward of 
the two pump rooms was abandoned. 

111. No. 6 boiler was reassembled and lit off at 2330. 
This boiler room, being the farthest aft on the port side, 
would be the last one to flood. At about this time the star­
board reserve feed water tanks salted up through the vents 
leading to the third deck. The vents of the port tanks were 
plugged before salt water reached them. But it has not been 
definitely established that the vents were solely responsible 
for salting the feed water. 

112. Many light and all power circuits were secured at 
0100, December 8, except those to the after high-pressure air 
compressor room, in order to reduce the load because of con­
taminated feed water. 'l'he air compressors were kept in opera­
tion to supply the anti-aircraft guns. Steam was still being 
supplied to the remaining five fire and bilge pumps and to 
No. 4 generator. 

113. By about 0730 the next morning (Tuesday), the second 
pump room became flooded and the flooding into No. 5 boiler 
room could no longer be controlled. The engineering plant was 
then completely secured and abandoned. 

VII 

SALVAGE AND TEMPORARY REPAIRS 

A. Salvage Operations 

(Photos 39 to 46) 

114. Several phases of the salvage operations, described 
by reference (e), are included in this report as of particular 
interest. The position of the ship from December 7, 1941, until 
February 12, 1942, va.s as described in paragraph 15. 

115. Steps were first taken to patch the holes in the under­
water part of the hull. A wooden patch, reinforced by steel! 
was manufactured to measurements taken from the hull in the 
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vicinity of the torpedo damage. Photos 39 and 40 show this 
patch, which was 55 by 32 feet and built to extend under the 
turn of the bilge. This patch did not fit satisfactorily. 
When first installed it fouled the outer docking keel. The 
keel was removed in the vicinity by electric arc underwater 
cutting and by small charges of dynamite . Next it was found 
that the forward edge of the patch could not be brought up 
against the hull. It was discovered a.fter docking that this 
was due to a bulge in the blister plating which had apparently 
not been detected in taking the original measurements for the 
patch. The patch still did not fit after the ship had been 
floated. Inasmuch as its projection below the keel would have 
complicated the docking, the patch was removed on February 17, 
as seen in Photo 41. 

116. The other three holes - 1.e., the exit and near-miss 
holes made by bomb No. 1, and the hole in the gasoline storage 
compartment made by bomb No. 2 - were covered by wooden "window 
frame" patches. Photo 42 shows the patch for the latter under 
construction, and Photo 17 shows it in position after the ~hip 
had been docked. The patch over the exit hole of bomb No. 1 
is seen in Photo 12. The one over the near-miss damage is seen 
hanging down in Photos 12 and 13; whether this was cast loose 
or whether it fell off is not stated in reference (e}. All of 
the patches were drawn up by hook bolts attached to the hull. 

117. A steel patch was welded over the exit hole ot bomb 
No. 1 from the inside when the water was pumped down to the 
second deck. The other two bomb holes were never made com­
pletely tight by the patches. A steel plate with a rubber mat 
under it was shored down over the hole made by bomb No. 2 in 
the first platform deck. Eventually the leakage through bomb 
holes was so reduced that a six-inch pump could handle it on 
part time. 

118. Meanwhile salvage pumps were set up and a step-by-step 
program of unwatering began. Photos 43 to 46 show some of this 
activity. Most of the water was entering the ship through the 
bomb holes. The magazine bulkheads around the area of torpedo 
damage were tight except for leakage which apparently ca.me 
through the ventilation ducts. 

119. The ship's own pumps, operating on compressed air, 
were used to transfer fuel oil to barges. A member of the crew 
dove into the machinery spaces, connected up the pumps, and 
adjusted the valves as desired. This had to be done entirely 
by touch as illumination was useless in the dirty water. It is 
of interest to note that he "read" the valve designations by 
tracing out the engraving with his fingers. Embossed labels 
would doubtless have been much easier to read. 

120. The filth left throughout the compartments as the 
ship was unwatered can perhaps be better imagined than described. 
It was cleaned off by hosing down the surfaces with hot caustic 
solut.ion. The equipment can be seen in Photo 4. Spoiled meat 
and provisions made especially offensive clean-up jobs. Stores 
and ammunition were removed as various compartments were reached. 
Motors and auxiliary machinery were sent to the Yard for re­
conditioning. About 95% of the motorr were ma.de ready for at 
least limited service. 

121. A number of people felt ill effects from gas as the 
pumping progressed. On February 7 an officer in the trunk 
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leading to the steering room removed the cap from the air test 
fitting on the steering room door. Gas was released from the 
water which spurted into the trunk and the officer was over­
come. Six people who entered the trunk to rescue the officer 
were also overcome, and the officer and one of the others later 
died from gas poisoning. An investigation reached the conclu­
sion that the gas was hydrogen sulphide released in lethal 
concentrations from polluted stagnant water which had been 
under pressure. No others were overcome after this incident, 
as immediate precautions were instituted; but all those working 
on the ship during the salvage period were affected to some 
degree. 

122. When the ship again became waterborne on February 12, 
it was decided to remove the large patch over the to~pedo hole 
as noted above. Magazine bulkheads appeared to be holding 
without undue strain, but some water was left in the forward 
magazines to back them up. When docked on February 18, this 
water was pumped overboard as the dock was pumped down. Trim 
by the bow was thereby reduced from 11 to 8 feet by the time 
the bow landed on the blocks. 

B. Temporary Repairs 

(Photos 47, 48 and 49) 

123. The repairs accomplished at the Navy Yard, Pearl 
Harbor,. for the voyage to the mainland, are indicated by Photos 
47 to 49 and briefly described in the following paragraphs. 

124. The seams and butts of the innermost torpedo bulkhead 
in way of the torpedo explosion were made tight by welding half 
sections of pipe over them. The damaged inner bottom, shell and 
framing were cleared away. A new blister section was fabricated 
and temporarily installed between frames 35 and 45. The appear­
ance of this area on arrival at the Navy Yard, Puget Sound, 1s 
shown by Photo 47. 

125. Damage caused by the near-miss explosion of bomb No. 1 
was covered with a temporary all-welded patch. No repairs were 
made to the damaged structure inboard in this vicinity. Damaged 
structure in way of the explosion of bomb No. 2 was completely 
and permanently repaired, including repair of the gasoline tank 
and the first platform plating and framing. 

126. All principal bulkheads in the damaged area on the 
main and second decks back to frame 30 were renewed (Nos. 5, 
8-1/2 and 23 on the main deck, Nos. 5, 9 and 30 on the second 
deck). The trunks A-80-T and A-205-T were also renewed. All 
wrecked stateroom structure was completely cleared out. Nev 
main deck plating was laid from frame 14 to frame 30,. and new 
upper deck plating from frame 10 to frame 30 (Photo 48). 

127. None of the structural damage done by bomb No. 4 was 
repaired at Pearl Harbor, though temporary plates were put over 
the holes in the decks and the smoke pipe was renewed. The 
superstructure deck plating damaged by bomb No. 5 was renewed. 
The galley was put 1n limited operation (Photo 49). Damaged 
framing beneath was temporarily strengthened. 
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128. All six boilers were rebricked and reinsulated. 

Boiler No. l required retub1ng (see paragraph 106 in the 
Engineering Narrative). It appeared that the fuel oil supply 
to it had not been entirely secured when the boiler room was 
abandoned, 'Which caused one tube to blow out and others to 
burn out. 

129. The starboard shaft was slightly bent and one of the 
blades of the starboard propeller was da.ma.ged (Photo 50). The 
rudder, also damaged as shown by Photo 51 when the ship backed 
hard aground, was temporarily repaired and made watertight. 

nn 

DISCUSSION 

130. A number of the more important features of this case 
have been selected for discussion in the following paragraphs. 
The Commanding Officer in reference (g) pointed out numerous 
deficiencies and submitted many recommendations for improved 
offensive and defensive qualities. NEVADA is undergoing ex­
tensive alterations and many of the recommendations for im­
provement are either inapplicable to the ship as altered or are 
already incorporated in the alterations. Some of the Command-
ing Officer's recommendations of general interest will be found 
below, together with the comments of this Bureau. The descriptior 
of the changes being made during the current repair and alter­
ation period, however, is not within the scope of this report. 

131. Torpedo Used: Not much is known about Japanese 
aerial torpedoes, but the damage to NEVADA is certainly in­
dicative of a comparatively small charge. The transverse depth 
of torpedo protection at the point of impact is only about 14 
feet, composed of a 5-foot void and 9 feet of oil in two tanks. 
This is materially less than the torpedo protection incorporated 
in the new battleships yet the innermost bulkhead was not 
actually ruptured and the inboard damage was largely confined 
between two transverse bulkheads 24 feet apart. Japanese air­
craft torpedoes have been reported to carry charges ranging in 
weight from 337 to 868 lbs. The damage done to NEVADA, as vell 
as that to other ships, suggests that aerial torpedoes carrying 
somevha.t less than 500 lbs. of explosive have been used in 
cases so far studied. 

132. Type of Bombs: The first four bombs made holes about 
12 inches in diameter and had delay-action fuses. The approxi­
mate distances from the point or first blpact to the detonation 
point were 45, 60, 30 and 35 feet, respectively, for bombs l, 
2, 3 and 4. (The estimate for bomb No. 1 includes underwater 
travel and for bomb No. 3 an allovance for ricochet is made.) 
Bomb No. 5 ha.d instantaneous fuse action. 

133 . The vertical extent of damage of bomb No. 4 corre­
sponds well with that of the bombs which struck CURTISS and 
PENNSYLVANIA. The greater upward damage caused by bomb No. 3 
might be ascribed to the fact that the downward blast was 
limited by the armored deck which reflected it upwards, but 
experiments so far conducted indicate that the major damage 
results from the primary direct explosive impulse rather than 
from reflected waves. A more probable explanation is that the 
transverse extent of blast damage in PENNSYLVANIA was limited 
by the 30-lb. STS galley bulkhead. The blast and fragment 
effects were too great, the entrance holes too small, and the 
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penetration too little, in general, to admit the possibility 
of armor-piercing bombs. The possibility of light fragmenta­
tion bombs may also be excluded by reason of the nature of the 
damage. It is therefore considered that the characteristics 
of the 250-kilogram "general-purpose" bomb of the type recovered 
intact at Schofield Barracks fit the performance of the first 
four bombs. It is 12 inches in diameter and carries 133 lbs. 
of explosive with a variable powder-delay fuse. Some fragments 
are understood to have been recovered from NEVADA but have not 
been traced as this report is written. The fifth bomb is be­
lieved to have been a light fragmentation bomb of the same type 
as used against CHESTER, ENTERPRISE, and LEXINGTON. Fairly 
complete data from Army Intelligence and a translation of 
Chinese data indicates that the Japanese use two "60 Kg" bombs. 
One is reported to be used against land targets and the other 
against naval targets. The former W3ighs 58 Kg {128 lbs.), 
and uses an impact firing pin. Bombs of this general type were 
used on December 7, 1941 against shore installations. 

134. Gasoline va1or Hazard: The danger of destructive 
gasoline vapor explos ons cannot be too strongly emphasized. A 
tremendous vapor explosion blew the entire bow off the British 
cruiser LIVERPOOL about half an hour after she was torpedoed 
forward. Extensive damage was caused by an explosion on 
CALIFORNIA during salvage, which has been ascribed to gasoline 
vapor. The recent case of the loss of LEXINGTON as a result 
of a gasoline explosion followed by a series of severe fires 
and explosions is an extreme case, but any of these cases is 
sufficient to demonstrate the seriousness of the hazard. 

135. The Bureau's comments and recommendations with re­
gard to hazards from gasoline are contained in Bureau of Ships 
War Damage Report No. 16 {LEXINGTON). Further comments, after 
more thorough study will be included in the final report of 
the loss of U.S.S. LEXINGTON. 

136. Elimination of all gasoline is the certain way of 
removing the danger of gasoline vapor explosions on board ship. 
This solution has been possible for many ships because of the 
development of diesel power for boats, but for all types of 
ships carrying aircraft, and therefore requiring gasoline, the 
utmost vigilance will have to be continually exercised. Small 
amounts of gasoline can be stowed on deck where it may be 
jettisoned, but the large amounts required for extended plane 
operations must be carried within the hull. In recent designs 
every effort has been made to locate gasoline tanks in spaces 
with maximum protection against projectiles, bombs and torpedoes, 
or, for small amounts of gasoline, in locations where the fire 
hazard is minimized. 

137. Watertight Inte~rity: Widespread failures of water­
tight integrity turned NYADA into a salvage job. Known major 
sources of flooding were: (a) the lack of any watertight sub­
division between the second and main decks from frame 30 to 
frame 115, which ~b) allowed water to enter ventilation intakes 
in the "bull ring' ·; { c) the lack of tightness of the second 
deck itself; and {d) the general spread of water through venti­
lation systems. Less determinate sources included doors and 
hatches which were either open or defective, plumbing scuppers 
and drains, and open valves in the drainage systems which per­
mitted water to flow from one compartment to others served by 
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the same system. The flooding from damage could have been 
isolated from a material standpoint, assuming effective 
closures, Condition Zed fully set, and the ship completely 
manned. 

138. As far as tightness of structure and fittings sup­
posedly watertight ls concerned, the leakage described in 
Section V (E) is disappointing. It did not appear to be in 
excess of the ship's pumping capacity in any undamaged areas, 
but the unreliability of decks and bulkheads in old ships was 
clearly demonstrated. Leakage can be expected at bounding 
bars, doors, cable stu!'fing tubes and fittings in general. 
Low-pressure periodic air tests are not a sure guarantee 
against such leakage, but are the best indicator immediately 
available and must be diligently executed. 

139. The second deck of NEVADA is composed of four lami­
nations. It 1s patently impracticable to make this deck ab­
solutely tight, no matter hov much sealing material is forced 
between the laminations. Hatches and other fittings in it, 
however, can be made satisfactorily tight and residual leakage 
through the seams and butts should be negligibly small. 

140. Connections of bulkheads to face-hardened barbettes 
are not entirely satisfactory from the standpoint of water­
tightness under pressUl'e, particularly when water pressure is 
acting in the direction to force the connecting angle away 
from the barbette. The Bureau has experimented with a number 
of methods for improving this joint, including welding along 
the toe of the angle with special electrodes, but no satis­
factory solution has yet been found. Accordingly in new designs 
every effort is made to locate principal watertight bulkheads 
clear of barbettes. 

141. A number of watertight bulkheads are being installed 
between the main and second decks as an item of the repair and 
alteration job. 

142. The Commanding Officer criticizes the armored hatches 
for difficulty of operation and lack of watertightness. Hatch 
design bas been somewhat improved in recent years. Box wrenches 
are being provided to set the dogs, the spindles of which are 
being correspondingly changed from the old tee-slot type. The 
gaskets have been modified to a moulded rubber type with two 
bearing surfaces, which compress more easily and give a more 
effective seal. 

143. Ma,azine s1rinkl1n~ and Flooding: As described in 
Section V-(B, flood ng oft e after magazines was inadvertent 
and flooding of the forward magazines proved to be unneces­
sary. Flooding these spaces increased the mean draft about 
3-1/2 feet and contributed to the subsequent progressive flood­
ing of the ship through boundary leaks. The primary considera­
tion involved 1n flooding magazines is the safety of the ship 
with regard to magazine explosions, and therefore the danger 
of fire in the magazines should govern the use of the sprinkling 
system. Complete flooding of magazines, however, produces a 
serious loss of buoyancy and in this respect has all the dis­
advantages of any counterflooding, as set forth in the Damage 
Control Instructions, FTP170. For this reason, and because of 
the danger of accidental flooding through damaged sea chests, 
flooding-from-sea installations have been omitted in new con­
struction for several years. 
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144. The question of magazine sprinkling ver-sus flooding­
trom-sea is quite involved and has beendealtwith to a limited 
extent in Bureau of Ships War Damage Report No. 1 (HONOLULU) 
dated February 14, 1942. Recently the requirements for 
sprinkling have been modified as a result of research and actual 
tests at the Navy Yard, Philadelphia. Sprinkling rates are now 
based on deck and bulkhead areas instead of the time required to 
fill the magazine, the object being to keep the magazine and the 
ammunition cool . A well distributed sprinkling capacity of not 
less than 0.2 gallo~ per minute per square foot of bulkhead 
plus o.4 gallons per minute per square foot of overhead deck is 
now specified, this being double the rate necessary to keep the 
temperature below 120° F. with a t"em:perature of 1370° F. in the 
adjacent compartment and with sprinkling water at 800 F. This 
provides ample capacity for drenching powder cans and quenching 
incipient fires within the magazines. Flooding rate calculations 
for a ty-pical battleship magazine show that this requirement 
floods the magazine in approximately 80 minutes, or twice the 
time formerly required. This gives an opportunity to get fires 
under control and shut off the sprinkling, thus saving powder 
and considerable buoyancy which would be lost if the magazines 
were completely flooded. 

145. Internal 011 Floodi~: NEVADA adds another instance 
of internal oil flooding tote many already on record in the 
U.S. and British navies. Tank boundaries are often ruptured 
by contact or near-miss underwater explosions, and vital spaces 
become flooded with oil. This question contains too many vari­
ables for a general discussion here, but it may be noted tha.t 
the probability of oil flooding is considerably reduced if the 

.s innermost torpedo protection layer is void instead of being 
filled with oil. The alterations now in progress on NEVADA 
include conversion of the lower blister compartments to oil 
tanks and of some of the present inner tanks to voids. This 
arrangement also has certain advantages in torpedo protection 
and minimizes the angle of heel after damage. 

s 

146. Sounding tubes are a potential danger if they run 
through voids, tor if ruptured they permit oil to fill the void. 
Sounding tube caps should also be recognized as a possible 
source of oil flooding; see paragraph 80. 

147. Ventilation: The dall$ers inherent in the central­
ized "bull ring"(plenum chamber) system were clearly demon­
strated by this case, both as the major single source of 
progressive flooding and as the means by which smoke entered 
so many compartments. The two basic faults are the horizontal 
distribution from a single source to the forward half of the 
ship and the supply of all boiler rooms from the same source. 
The disadvantages of the NEVADA design have long been recog­
nized. The basic principle followed by the Bureau in the 
design of all ventilation systems in recent years is that of 
vertical aegregation. 

148. Ventilation of a ship is now divided into a number 
of independent systems, each within the bounds of two trans­
verse watertight bulkheads. Ventilation ducts serving com­
partments below the test head level are carried up to this 
level before they are run horizontally, and watertight closures 
are required in the duct at the boundary of the compartment 
served. 
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149. Ventilation Fitti~s: Much of the leakage in NEVADA 
was spread through ventilaton fittings. Ducts in compartments 
exposed to blast will generally collapse and water will enter 
them if the compartment floods. Particular attention should 
be given to the maintenance of all valves and other closures as 
installed. 

150. A special magazine flooding valve in the magazine vent 
lation exhaust lines no doubt contributed to the spread of water 
over the second deck of NEVADA. This fitting provides an escape 
from the exhaust vents of magazines to prevent rupture of maga­
zine bulkheads if the magazines are deliberately flooded. In 
most ships it is a flapper valve placed in the vent at the test 
head level of the magazine bulkheads, so that the vent can not 
fill with water above that level. Steps are being taken to 
remove these valves. 

151. Portable Pumps. The inability to operate the forward 
drainage system as described in Section V(E) made it necessary 
to rely on portable pumps in the forward part of the ship. 
NEVADA had 8 old-type portable submersible pumps. These weigh 
328 pounds each and are difficult to handle. It is not recorded 
how many were used, but some of them burned out. 

152. The importance of having a good supply of lightweight, 
efficient portable pumps is recognized. New type A.O. and D.C. 
pumps weighing only 115 pounds and having a capacity about the 
same as the old heavy D.C. pumps (210 gal. per minute at a head 
of 35 feet) are now being supplied. All battleships will 
receive 12 of these pumps, and the number of internal-combustion 
engine driven portable pumps allowed has been increased from one 
to three. 

153. Drainage: The following recommendat1ons were included· 
among those made by the Commanding Officer in reference (g): 

(a) Plumbing and other drains, leading overboard or to 
compartments below, should be fitted with quick-
acting watertight closures. 

Comment: This need is fully recognized and is 
being met in a variety of ways. All sanitary and 
deck drains below the main deck are potential 
menaces to watertight integrity. 

(b) Extend the secondary drainage system and increase the 
size of the piping. 

Comment: This recommendation evidently resulted 
from the inaccessability of the forward drainage 
system, paragraph 94. 

(c) Increase the capacity of the fire and bilge pumps, or 
install auxiliary diesel driven pumps outside of the 
machinery spaces. 

, Comment: Increased capacity 1s being provided. 

(d) Extend the main drain from the engine rooms to all 
large machinery spaces. 

Comment on (b), (c) and (d): The riooding of 
NEVADA was the result of such abnormal circum­
stances that CSl'e 1s necessary in reaching 
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a. 
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oonclusions on drainage arrangements. Extensions 
of large capacity drainage systems horizontally 
through main transverse bulkheads involve in­
creased danger of progressive flooding. For years 
therefore it has been considered better to seg­
regate rather than to combine and extend drainage 
systems, and to rely on easily-handled portable 
pumps for emergency use. The present policy is 
to provide plenty of electrical outlets for 
portable pumps, to install diesel generators for 
emergency light and power in case steam fails, 
and to provide internal-combustion engine driven 
pumps for use as a last resort. 

154. Fire Main: The fire main on NEVADA has the usual 
general layout consisting of a loop around the machinery spaces 
under the third deck with branches to the various areas served. 
A single main runs forward on the second platform which supplies 
the ship forward of No. 1 barbette. The two broken risers 
mentioned in paragraph 63 put this part of the system out of 
commission. 

155. Fire plugs above the upper deck were practically 
useless in fighting the foremast fire because of low pressure. 
(One riser was broken but apparently pressure remained low after 
this was cut out.) The primary cause of low pressure on the 
upper levels must have been the use of plugs from the same 
risers on lower levels. This raises a point which should be 
given attention in the design of new systems and the operation 
of existing ones. 

156. A great many of the shipboard fires in this war have 
been confined to the upper works and extend over several decks. 
Fire plugs in these areas may be of little value if the risers 
have a number of branch outlets between the topmost plug and 
the main loop in the machinery spaces. There are of course 
many considerations of weight, space, flexibility and operation 
involved; but the desirability of a direct and reliable supply 
to at least some topside fire plugs should be recognized. 

157. Recent modifications of fire main designs have con­
siderably increased their reliability. The principle consists 
in subdividing the loop into four quadrants, each supplied by its 
own pumps. Valves and cross-connections will be fitted as 
necessary in NEVADA to accomplish this end. 

158. Fire Main in Void Spaces: The fire main loop in 
NEVADA runs through the damage control voids outboard of the 
boiler rooms on both sides of the ship. While this had no 
bearing on the action of December 7, it nevertheless involves 
certain hazards, which should be noted. 

159. A torpedo explosion in way of the ooiler rooms is 
likely to rupture the fire main. Such a break would be diffi­
cult to locate. It would put a considerable part of the fire 
system out of action. It might also extend flooding from 
damage beyond limits within which it would otherwise be con­
fined. And there is always the possibility that a leak would 
fill the void with water under fire main pressure. The reloca­
tion of this part of the system is therefore under consideration. 
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160. Miscellaneous CoDD11ents on Fire Fi 
Equipment: e o ow ng ems cover cer a ns 
made by the Commanding Officer in reference (g), which are not 
elsewhere noted in this report. 

(a) 

(b) 

Cutout valves should be provided in fire main risers 
between each deck above the third. 

Comment: This would involve the addition of a 
great many valves and is not considered worth 
while. Present practice is to provide cutout 
valves for fire plugs in pairs where possible. 

Each plug should have Y outlets with a separate valve 
on each branch (Siamese outlets). 

Comment: The present Bureau policy regarding fire 
hose furnishes 1-1/211 hose to all plugs below deck~ 
This is to be accomplished by use of a 2-1/2" con­
nection with two 1-1/2" outlets which is to be 
used on existing 2-1/2" plugs. The smaller hose 
will be equipped with fog nozzles and will give 
better distribution of water, greater mobility, 
and considerably less f'ree water. 

(c) Four lengths or hose and two spanners should be 
provided at each plug. 

Comment: Present allowance, which provides 100 ft. 
of hose J>er plug plus 20% spare hose appears ample 
New 1-1/2" fittings will be supplied with 100 ft. 
of hose per outlet. Rubber lined hose is being 
issued to replace unlined hose except in firerooms, 
as the friction loss with unlined hose is very 
considerable and reduces the efficiency of fog 
nozzles. 

(d) Increase the number of portable CO2 extinguishers. 

Comment: 93 fifteen-pound extinguishers are at 
present allowed. The adoption of fog nozzles 
reduces the need for co2 extinguishers. 

{e) Provide improved rescue breathing apparatus. 

Comment: A thorough discussion of the new 
standard issue Oxygen Rescue Breathing Apparatus 
has beea sent to all ships and stations in Bureau 
of Ships letter 893-(6)(3688) of July 24, 1942. 
This apparatus has been developed and tested under 
actual fire fighting conditions. 

(f) Increase the allowance of flashlights and provide 
lights on rescue breathing apparatus as well as 
miner's head type lights. 

Comment: These items are being dealt with for 
all ships. A new type portable light which may 
be used either as a hand lamp or a head lamp has 
been developed. This type has been found to be 
satisfactory for use with rescue breathing 
apparatus. 
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(g) Install large-capacity chemical fire fighting 
apparatus at convenient locations, with ample 
flexible hose. 

Comment: A method of developing foam by intro­
ducing a liquid foaming agent into the hose line 
has been developed. It involves the use of a 
special nozzle and a supply of liquid agent in. 
conjunction with present regular equipment, and 
is be.ing distributed as it bec-0mes available. 
Another effective means of fighting most fires 
has been developed in the fog nozzle which is 
particularly useful as an aid in entering com­
partments where bad fires are burning, and in 
fighting oil and gasoline fires. The advantage 
of foam is that it establishes a blanket which 
is a very positive extinguisher. Combination of 
these two methods is the most effective way so 
far developed to fight shipboard fires including 
oil fires. Ships are being equipped with a fog 
nozzle for every plug and an improved stondard 
fog nozzle is being procured. 

(h) Provide at least ten portable electric blowers for 
use in clearing smoke from compartments. 

Comment: The allowance list for battleships 
provides 18. Caution must be exercised in blow­
ing out compartments in order to prevent supplying 
oxygen to the fires causing the smoke. It is 
generally better to rely on rescue breathing 
apparatus and keep the compartment closed tightly 
until the fire is completely out. 

(1) Develop a light, easily-inflated life preserver which 
can be worn at battle stations. The standard life 
jackets burned with great persistency (many were 
stored on the signal bridge) and the only way to ex­
tinguish them is to deal with each separately or 
heave them overboard. 

Comment: Old type life jackets are now being re­
placed by light knapsack type jackets and orally 
inflated rubber belts. 

(j) Eliminate all paint below decks except where essential 
for preservation. 

Comment: Painting inside on new construction is 
11m.1ted to a primer and not more than two coats of 
paint. Development of new paints with the object 
of reducing this to one coat is promising. The 
principal danger from paint fires arises where 
many coats of paint have accumulated and tend to 
blister off, and spread the fire. 

(k) Replace cork with non-combustible insulation. 

Comment: Pressed fibrous glass board is now being 
used in place of cork in new construction of com­
batant ships and as replacement where extensive 
repairs or alterations are made. 
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161. Deck Plates: In connection with the magazine 
sprinkling and flooding discussed above, it should be noted 
that the valve controls forward terminate in deck plates in 
the third deck in A-315-L. There vere several inches of oil 
over the deck of this compartment at the time it was decided 
to open the magazine sprinkling valves, and it was no easy 
matter to locate the proper plates and manipulate the valves. 
Some reach rods were damaged. 

162. The present practice of the Bureau is to install 
hydraulically-operated valves in place of reach rods. This 
is not practicable, of course, on ships already in coDDil.ission 
having the old mechanical gear; but two substitutes for the 
deck plates are being installed. Wherever space permits, the 
deck plate is el:1.minated and the reach rod brought up to a 
convenient height. A tripod bracing is fitted to support the 
rod and a handwheel provided for turning it. Where there is 
not room enough for this installation, the reach rod is brought 
up a couple of inches above the deck. This may make an annoy­
ing obstruction but it can be located much easier than a deck 
plate in a partly-flooded compartment. 

163. Splinter Protection: The value of STS bulkheads 
in sbarply"limiting blast damage and in providing good pro­
tection from fragments and splinters was convincingly demon­
strated by the effects of bombs 4 and 5. The medium steel 
bulkhead on the starboard side of the crews• galley was much 
lighter (7.5 lb.) and was heavily penetrated by the severe 
attack from bomb No. 5. The 30 lb. STS bulkhead rejected frag­
ments and limited blast da.ma.ge. Rearrangements and alterations 
are now underway on NEVADA which make any discussion of this 
design unnecessary. 

164. Reference (g) recommends that ready service ammuni­
tion boxes should be constructed of STS. This bas not been 
the policy of the Bureau so far. Ammunition hoist trunks are 
made of ballistic steel, since the protection of a train of 
ammunition between the guns and handling rooms is involved; 
but ready boxes have no connection with the interior of the 
ship. The weight required for ballastic protection on ready 
boxes was considered to be better utilized elsewhere. 

165. The Commanding Officer further recommends in refer­
ence (g) that the splinter shields of exposed anti-aircraft 
guns be extended inboard, and that the inboard portion be given 
a slight overhang as protection against strafing attacks. This 
is largely a problem of arrangement. Where guns a.re exposed 
all around, practically complete circular STS bulwarks are now 
being fitted; elsewhere openings are left in way of adjacent 
structure and for access along the deck. The problem of pro­
viding protection from strafing has been carefully considered. 
The probability that it will catch fragments and bullets from 
strafing attack on the inside and deflect them against the gun 
crew and the increased weight involved led to the decision not 
to fit them. The bulwark itsel.f gives a fairly good measure 
of protection from strafing, and gun shields have been fitted 
on the 5-inch guns of some battleships. 
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Photo 1 : u. s.s. NEVADA aground with salvage work in 
progress. Note maximum waterline marked in oil along 
the side (Dec . 9, 1941). 
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Photo 2: General view of damage to the forecastle 
(Jan. 15, 1942). Some damaged plating on the starboard 
side has been removed. 



Photo 3: Looking forward from the mainmast, showing 
temporary repairs to the machine gun platform and 
wreckage cleared away on the lower levels. Note dam­
age to the top of the starboard 5- inch director . Chain 
falls rigged along the port deck edge were for handling 
a salvage patch over the hole made by the torpedo hit 
(Feb . 16, 1942) . 



Photo 4: 
wreckage 
cleaning 
1942). 

Looking aft from the mainmast. Stores and 
being removed; boiler for heating caustic 
solution is to port of No. 4 turret (Feb. 16, 

Photo 5: Afloat and ready for drydocking (Feb. 16, 1942). 
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Photo 6: Entering drydock No. 2, Navy Yard, Pearl Harbor 
(Feb. 18, 1942). 
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Photo 7: Torpedo damage, port side. The innermost bulk­
head was dished two feet and leaked, but did not rupture. 
The res i stance of the structure is considered excellent 
(Feb. 19, 1942). 

Photo 8: View of torpedo damage from the dock floor. 
Note that the blister plating is pushed in and cracked 
around the blister flood valve sea chest (Feb. 20, 
1942). 



Photo 9: Looking forward at the torpedo damage, show­
ing the seam torn open beneath the hole made by the ex­
plosion. 

Photo 10: View of torpedo damage in A- 518-A looking 
forward and showing deflection of the inner torpedo de­
fense bulkhead and buckling of the second platform 
deck. 
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Photo 11: Entrance hole made by bomb No . 1, upper deck, 
frame 14-1/2, 7 feet to starboard of the centerline. 
The minimum diameter of the hole is about 12 inches. 
Deck consists of 1/411 chafing plate, 3 11 wood on 20-l"b . 
plating. 

Photo 12: Near -miss damage to starboard side caused by 
the underwater explosion of bomb No. 1, which went out 
through the side just above the second deck. The exit 
hol e is covered by a salvage patch (Feb . 19, 1942) . 
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Photo 13: Near -miss damage shown in Photo 12 viewed 
from the drydock floor . The cor ner of ' M' strake is 
pushed in about 3 feet (Feb . 20, 1942). 
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Photo 14: Starboard side in way of compartment A- 501-A 
with part of underwater damage from explosion of bomb 
No . 1 cut out . 

~ = , 



Photo 15: Starboard side looking aft at damage from 
bomb No. 1 in way of compartment A- 502-A. 

Photo 16: Entrance hole made by bomb No. 2, upper deck, 
frame 15, 8 feet to port of the centerline. The 
minimum diameter of the hole is about 12 inches. The 
trajectory was from aft forward. This bomb was evi­
dently of the same type as bomb No. l; compare Photo 
11 (Jan. 30, 1942). 
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Photo 17: Salvage patch over the bomb hole in the port 
side forward., abreast the gasoline storage tank 
(Feb. 20, 19L+2). 
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Photo 18: View after removal of the salvage patch. 
The edges of the hole were trimmed off by divers prepar­
atory to fitting the patch. The doubler on 1A1 strake 
is seen to the right but has been removed to the left 
of the hole. 
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Photo 19: General view of damage to the port side of 
the forecastle (Dec. 12, 1941). 

Photo 20: Starboard portion of the break in the upper 
deck at frame 27, caused by the explosion of bomb No. 3 
between the main and second decks. The capstan heads 
struck the outboard guns of No. 1 turret so violently 
that the elevating mechanism was wrecked. The deck 
was bent downward in way of men 11A11 and 11B11

• The 
section carrying the winch in the foreground was pushed 
back into place when the winch was removed (Dec. 12, 
1941). 
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Photo 21: Split in the port side of the upper deck for­
ward of the position of major damage done by bomb No. 3. 
This split was caused either by blast from bomb No. 3, 
or by the gasoline vapor explosion, or partly by each 
of them (Dec. 12, 1941). 

Photo 22: View taken in the wardroom, looking aft and 
to port, after this space had been unwatered. Note 
numerous fragment holes in the main deck, right 
foreground, and in the up~er deck framing in the center 
background (Jan. 15, 1942). 



Photo 23: Second deck looking forward at the point of 
impact of bomb No. 3. 
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Photo 24: Entrance hole of bomb No. 4 in the port side 
of the 5-inch A.A. director platform. The camera is 
pointed down the bomb trajectory, showing the hole in 
the navigating bridge beneath (Dec. 23, 1941). 
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Photo 25: View looking to port from near the starboard 
saluting gun on the signal bridge level. The chart 
house deck on the navigating bridge level has fallen 
down and so has most of the signal bridge deck (Dec. 23, 
1941). 
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Photo 26: Looking upward from the Captain 1 s office on 
the superstructure deck, through the collapsed area of 
the signal bridge deck. The bomb hole in the navi­
gating bridge appears above the saluting gun (Dec. 23, 
1941). 

Photo 27: View of fire damage at navigating bridge 
l evel showing disintegration of brass. Starboard side 
looking forward. 
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Photo 28: Looking upward from the 5-inch gun casemate 
B-060-L on the upper deck. This shows the large hole 
in the superstructure deck in the Captain's guarters, 
with the beam at frame 65 spanning the hole {Dec. 23, 
1941). 
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Photo 29: Upper deck damage, looking aft and to port. 
The 30-lb. collar plating in the foreground is bent 
down and ruptured on each side of the circular uptake 
armor beneath. Bulkhead 65-1/2 was blown into the up­
take space and the inboard bulkhead of No. 6 casemate 
was blown outward (Feb. 20, 1942). 
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Photo 30: General view of damage on the upper deck. 
The portion of bulkhead 64 which remained in place was 
of 30 lb. STS. The hole in the foreground opens into 
the officers' galley beneath (Dec. 23, 1941). 
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Photo 31: Superstructure deck over the crews' galley, 
looking to port. The bomb exploded on impact. Note 
the fragment holes in the stack and in the ventilator 
cowling to the right; also the gouges in the deck 
radiating from the point of detonation (Dec. 20, 1941). 



Photo 32: Same area as shown by Photo 31 , but looking 
farther aft. Note damage to galley skJlights and 
fragment strikes on the mainmast legs lDec. 20, 1941) . 

Photo 33: Interior of crews ' galley, looking to star­
board . The rebound of the superstructur e deck caused 
it to break away from the stanchions. The concrete 
and tile deck was blown downward about a foot (Dec . 20, 
1941). 



Photo 3~: Close-up of the hole in the galley over.head. 
Rough edges have been trimmed away. Note numerous 
fragment holes and strikes in both this picture and 
Photo 33 (Jan. 30, 1942). 

Photo 35: Compartment C- 180- L, on the main deck beneath 
the crews' galley, looking to starboard. All three 
longitudinal girders were cracked, as sho~n on Plate 
IX. The unbraced flanges above the stanchion heads 
offered no resistance to rotation of the heads and 
buckling of the stanchions, whereas the feet were not 
twisted . 
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Photo 36: Looking aft and to starboard at bulkhead 
8-1/2, which was torn from its bottom connection and 
blown aft by a gasoline vapor explosion. The coaming 
of the inboard side of stateroom 110 11 is in the fore­
ground, and the after side of this stateroom can be 
seen under the bottom of bulkhead 8-1/2 . Note that 
the door follows the curvature of the bulkhead. 

Photo 37: View looking forward through bulkhead 5 into 
the gasoline measuring room A-101-A. This door was 
apparently blown in by the explosion of gasoline vapor 
between bulkheads 5 and 8-1/2. 
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Photo 38: Crushed trunk on the centerline of the main 
deck about 20 feet from the bulkhead shown in Photo 37. 
Note that the trunk is torn from the deck. The venti­
lation duct overhead was presumably renewed before 
this picture was taken. The stanchion on the left was 
struck by bomb No. 2 (Feb. 20, 1942). 

Photo 39: Patch constructed to cover torpedo damage 
during salvage operations. 
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Photo 40: View of inside of the torpedo damage patch. 
The chord stiffeners were to hold it in shape while 
being built and transported, and were of course removed 
before installation. 

Photo 41: Patch being removed from NEVADA. It did not 
fit satisfactorily and was found to be unnecessary. 
This picture was taken the day before the ship entered 
dock (Feb. 17. 1942). 
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Photo 42: "Window frame 11 patch under construction for 
the hole made by bomb No. 2 (Jan. 4, 1942) . 
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Photo 43: Two of the salvage pumps used in pumping 
out NEVADA. The one on the right is a 10- inch pump 
capable of delivering about 3000 gallons per minute 
against a 25 ft. head . The other is a 6-inch pump. 



Photo 44: Salvage pumps installed in Junior Officers• 
country on the second deck (Feb. 16, 1942). 

Photo 45: Looking down hatch from main deck at frame 
204 showing the 3-inch pump and pumping system (Feb. 16, 
19 2). 



Photo 46: Looking forward in the Junior Officers' Mess 
on the second deck (Jan. 30, 1942). 
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Photo 47: View of repairs and structural work in way 
of torpedo hole for trip to mainland. Note half 
sections of pipe welded over seams in the inner torpedo 
defense bulkhead. 



Photo 48: Upper deck under repair at the Navy Yard, 
Pearl Harbor (April 3, 1942). 

Photo 49: Crews' galley, looking to starboard as 
reconditioned for the voyage to the mainland {April 3, 
1942). 



Photo 50: Damage to the starboard shaft and screw 
caused by backing aground (Feb. 19, 1942). 

Photo 51: Damage to the rudder caused by grounding 
(Feb. 20, 1942). 
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FLOODING 

W.L. BEFO£E. 
DAMAGE 

... .. 

U.S.S. NEVADA - BB 36 
TORPEDO DAMAGE 

PEARL HARBOR _______ 7 DEC.1941 
NAVY OEP1T. _____ BUREAU OF SHIPS 

_<i: . .<:. C'oc.A-~~C:--



,. 

WT 

O.T FLOOll. 

4Z. WT 

-n·-- -1---=-=-=-=- -I I I 
I I I 
I I I 

SHELL 

WTFL00a 

ELEVATION OF LONG'L TORPEDO DEFENSE P>ULKH EAO 
LOOKING I N&OA.12.0 

MARI NE STOii.Eli 
A· 510• A 

-- ---- .t..._ 

aa - --

FOR.'O 

ORON-'NCE. &TOltEt. 
A • :>l&· A 

FUEL OIL 
A·♦♦·I" 

----

.._._ .. -
i-------

PLAN \/ IEW AT LEVEL OF MAX.I MUM TORPEDO DAMAGE 
& £TWEEN Fll2ST ANO SECOND PLATFORM DE.CU 

8CAI-E IN Ft:ET 

0 !I 10 to 

I 

APPROlUMATE. 'WATER.LINE/ I I 
Al'TEJl TORPEDO OAMME I 
AND COUNTl!lt.FLOOOING 

WAIi.RANT OFFICERS COUNTRY 
A · Z.40•1 

ECONO OCCI<. 

~ 
SAIL LOCl<.ER. 

-""""'/1 
&£FORE / 
DAMl'GE 

I 
I VOIO I A- •u;-v 

2.~8Ll&TEll. / IJ ;{~ 
PLATING 7----_\ t 

Ii o r 

\ ~r--\ ·--~) 
VOID i1 i\ F EL IL 

APPROKIMATll \ A·3♦·V \ , A • 4 ·F 
POINT OF ~ FUEL OIL ~ 

IMPACT \ *z."~ A·l4· F \ 

\-:=; 

\"" \ ~ 
"­ ....._,____ 

------

A· '616-A 

"CH IRO OE.CK 

1411 POWDER. MAG. 
-'·4Z.4•M 

LcHANNELo TWISTED 
I AT FR'S. 89, 40,41 

ORO, STORES 
A •Si&·A 

WlllNtl.LED UP 

CHANNELS &ROKEN 

5. Q. &TORE::. 
A · 62.4- A 

PLATE Ill: 

ll2~AVERMaE, STII.Al<.ED A LTEllNATELY 
z.~et r.6• WITH ONE STRA"-E z.z.~aff' 

~• MAGAZINE 
A·5Z.&·M 

;)ECTION IN WAV OF TOIZPEOO DAMAGE 

AT fRAME 4 1 

U.S.S. NEVADA - 8836 
TORPEDO DAMAGc 

PEARL HABBOR _ ____ _7 DEC.1941 
NAVY OEP ,: _ ____ BUREAU OF SHIPS 

~ . -<... Co .. £. o • :......c: ----------- ---

• 



r-n 
I 

-
I 
----

--

D 

OEGK UNDliR. WINCH 
&LOWN UP AT 60" AHGLE .,._,.._'-"'=bi.::'~ 

PLAN AT UPPER. DE.CK 

UPWARD SULGE CAUSED SY 
GASOLINE EXPL0$10N 

MAit,! D£Ct<. &LOWN UP 
&£TWEEN $TRl"4Gf.R.$ 

APPR.OAIMATE WATERLINE 
FOR.WARD WITM TORPEOO 
DAMAGE ANO FI..OOOING OF 
AFTER M°'CA?.INES. (&EFOR€ 
&OM& DAMAGE). 

/

CAPSTANS STRUCK 

-~~=::3::=:::=::::::::=:====1- WAllOROOM MESSROOM WING GUNS TR.UNI'- SIDES 
A· 12.6-L / &LOWN INWARDS 

I 

'

\ / PMOTO N0, 3& SULKH&At> &
1
/t 8ULKMEAO 5 

" ' 
n1 I 

~ 
&LOWN AF"T &UCl<.LE:0 FOII.WAll.0 

I _'\. \ / PMOTO NQ.SI~;PHOTO N0.37 
I u ,; ~ DECK TORN &ULGE: AT ,;(&OTH CAUSl<O &Y 

PORT SIDE 1 OR.T SIDE VAPOR El<.PLOSION 

I '-...'¼'~~ri ~ \, _ r{~ ·, OR.IGI ATING IN A-10&-L}. 

;;:::::::r~-::: - ,- _,..,- ; -.- ~ 1 / - -UPPEII. DECK 

~----1-----~ - "-\ -1-- ' I w. t o1 COUNTRV \ I A-116-l (✓ W.RO. we. "'~!'!"~ .. , 
f\-o--='"::.;,i,.f;7",;--- 't"T-r-l ---r--t-

1 
A ~ R.NED C I T , A-\08• L A-101-A 

~ , -~ - ,- - \ .'i.. I 
-~ ) ,' ' "-. -----J. O I COUNTRY I A-2.1-4-L J.O ,_,r_ VOID 

STANC IONS l>I NT l/ .. o---\"--/-;-\+--,\--.tt------~.~~LL &URN&O t '° \ / A·Z.10-L P.· 2.0l·A 

FIL 2.7, t 6 A&OV , ' ' I;- '-\~L----+-------t----1- - 2,NO DECK 

t-+- ---t-t I I - MAit,! OE:CK 

.SECTION ABOUT FR..Z.7 
LOOKING FOR.WARD 

PLATE JZ: 

-- 1ST PLATFORM 

____ z_NO PLATFOR.M 

NOTE: THE l;!>OM& DEFINITELY ltlCOCHETED 
F~M THE e E COHD DECK ANO 
PRESUMA&LY EX PLOOEO AT ABOUT 
THE POSITIOI'; INDICATED. 

10• Ol'F 4, TO p~ p.T ;:it~ - 5,0. 1>To ES CHAii'; - J . o &Ul';l<.llOOM f ., PAJ_~~M PAINT ROOM VOID 
f"'--~ ,..~ _ A· W ·A r----, _ A - 504-L \ A·&OL-A A-301-A A · ~OO·A\ _ 

APPROXIMATE: WA.Tl<RLINE 

U~--c=!:::::i--r-!:-L1'T• _...1.L1r-c==i==J-t...1.If===::~=...1~---it>-II I - 3RD DECK 
... , / ' LO<:l<iR BOATSWAINS STOii.ES OIL~~ 00• OIL ROOM \ 

---.--1/- t::X.TENT oi:'- \MAGA'Z.INES ---+---+----a ,..::::0:::::.. A-&Z-E A-+o,o-A A· 4 -A A·401- A PEAK 

- t-----i----.--.---+ ----_.:1,.-;--J---~-- -+-- +-- -/--...l--..::::;~;;i:JZ:+----+- - ----!~~""f""",_...__~ ,rf-----+-----\ - - I ST PLA.TFORM 

l H I ~...-----.--------i..----J S. O. STORES ~ $ .O STOil.~ TA.Nj 
AFT BOMB HITS\ A-502-A ~ , " - SOI - " GASOLINE 

I • ' s.o. <ToA~•~ :z""K _ _... __ A_-_•-_w-, - - z_N1> PLATFOR.M ~ --------------<I I ____ , I 5 .0 , 5TOR.ES l ~ K-l I \. 1 A-601-A A-601- A 

µ...------1------1.-1-J.-----+-----+---+------L---4---+-----.-H-, --L---+--lt½ 
'--'---'s2---~so...._..__+~•__....._~+-b~__.+~+--'-+/ -4·2-'--4~0~-o~a-L~~-&~-&+.__~-~Jz_.__J30_...__z~•-._~,.~&--'--z~+_J_~2-2-"---!2Lo_._1~0:--''-~1b:---f-/ ~• ... =-.._~1~2-'--~,o=-J--e:;-- & ' 4 , 

-- F OOOE'O 

TOi:tPli:D0 HOI.& Ui PORT $-IOE 
:SE.2. PL..A.Tf!.'S :tJJ;. ANO :IX 

INBOARD PROFILE 

l'EET 

lli l ll I I I 
0 5 10 15 &.O ~S 

L 

MEA.R Ml':>S OAMAGC::. (ST80) IIOM HOLE ON PORT S!OE 
( SE; E PLATE ::2IIl:) CAUt.ED ay &OM& No. l 

(SEE PLATE 1llI) 

U.S.S. NEVADA - BB 36 
BOMB NO. 3 

PEARL HARBOR_ ____ ? OEC.1941 
NAVY DEP'T ____ BUREAU OF SHIPS 

<£. ,<_ . Cc o.-L °' ... 



E.I 
10 
LO ·~ 

C 

D 

r-n 

-
-,-

----

PLAN AT UPPER. DE CK 

• 

WARDROOM MESSQ.OOM WINCi OUNIS TIWNII SIDES 

UPWARD &ULGE CAUSED &Y 
OASOLl!<E EXPLO.SION 

MAll'I DECK &LOWN UP 
&£TWEEN $TR.IN0£1l$ 

APPR.OlUMATE WATl';ltLINE 
FOR.WARD WITii TOR.PE.DO 
OAMACIE ANO F'I.OODING OF 
AFTER. MAOAZINES . (&EFOII.E 
&OM& DAMAGE). 

auLKHliAD O'/z. l!ULKHEAD & i CAPST ... NS STll.Uc;K 

A· I Z.6·L / &LOWN INWARDS 

\ 

PMOTO No 3& 

I 

~ 
I &LOWN A.FT l!l,UC.KLEO FOII.WAILO 

/ PMOTO !<O 5~:liOTO l'CO :S7 
DECK TO~ I" &ULCiE. AT ,/( 90TH C.AUSE.D &Y 

- 1£'- ""\ lSiii!l7 PORT 5101! 1 OR.T SIDE VAPOR. l!ll.PLOSION 

II ~~--1;::7"~~----';- \ - 'flff ·, OR.161 ll.TING 11"1 A - IOO ·L) 
f,::::=:f'"~\ I .- -~ I _/ / - UPPER. DECK 

L------4-------' -~\ --.. ,,....,..--. ~: W. il 0 1 C. OUNTR. ... \ ) A•ll6·L (✓ w.a.o. WC l"~~N~ ... 

l~•-....c::=--~,::;;,,'~"<-- ....,,.,--j-----t----t~~~ ,~ , A·108• L A·IOl·A 

/ r- j 1 ' "-. - -- J. 0 I COUNTRY I ' \ A· 2.\4- L .l.o ,H·. vo,o 
STANCI /ONIS &£Im 1/,,oo--- ,:...+-/-tt--'t""""\- <tt-- - 1"LL &Ull.N£D t P'" / I A· ZID· L A·2.0l· A 
FR.. Z.7, 6 A&OV ' - t;- ,_\-1,,0 ......_ __ __.l-------+--- ---1 - _ 2.NO DECK 
101 OP'I" ~ TO p~ T t!ii~; 5 o &To £,> CHAIN J. O &UNl<.A.OOM ~ ' PAINT PAINT RoOM 

I - MAIN DCCK 

t---.rt-f--C,.__,_....;._:.,t---~"/J A!>O-Ar-7_ A • b04·L ( lt.OOM A·30I•A 

----...f-- ---i-- -lC-l<.TT-r-E- r-l_ T_j_,_;;_ .. _, _- _/_:_,_, _;'.M,-A-,-G_A-J-Z- I_N_ E_S,.......~~~~~ : ====: =-:- _.==~~+•=:-=====ce=~=~~i==7=-•-&_K-1.L_-.,::=~::_&~O-A:T_S_A_WAl ___ .... ~N-o_

8

-,.:-_•-::0: R.£5:.S,: : ::: .. o~:~•¥f:: •:::~~ 

,. 5 0 ,STORE'S ~ S.0 STOit_~ 
A • 'S02·A _1 . A• &0I - A GASOLINE MS HITSH I 

,_.. 
- -!.,- oooe:o AP'T BO 

\/010 
A ·l>OO­

\ -3"-0 DECK 

PEA~ \ 
- - 1,r,T PLATFORM 

TANK 

◄ TANK A · l · W - - 2,NO PLATFOR.M 

A-601- A A · 601 A 
I , --, 

' ' - -
I/ A-2 

I 
:SD :STORES i $.D. STORES 

)....1.-------l-- ---....l.+-,L----- --l-------l---l------.l-.-+--- +------+ +-1...----+~ ;i,:::; '""~ ... i __ -_-;_:_:_-_-.::::::='-I I 
Sit "° ... .. 4"t / 4 :t 40 ae ~" 6't 51. 

TORP~OO HOL..C Ui POA.T s.,,oe 
,s,:e P'-"TO.:S m:. ANO :DC 

,0 2.2 20 16 

I NBOARD PROFILE 

l"EET 

10111 i I I 
O S 10 IS &.o &5 

' 
14 IZ. 10 8 

NIEAR M l :S:S DAMAGI:; ~T8O) 
CAU5CC> a,y BOM& NO, l 

(SEE PLATE Jlll) 

4 r. 

&OM HOLE. ON PORT &lDE 

(SEE PLl'ffE ::!IIIt ) 

.SECTION ABOUT FR,Z.7 
LOOKING FO~ WAR D 

PLATE Y. 

--iST PLATFORM 

NOTE: Tl-IE &OM& DEFINITELY lllCOCHETEO 
F~M T~E e ecoND DECK AND 
l>ltESUMA&LV E.XPLOOEO AT A&OUT 
TME POSITION INDICATED 

U.S.S. NEVADA - BB 36 
BOMB NO. 3 

PEARL HARBOR_ ___ _ 7 DEC. 1941 
NAVY DEP1T _ ___ BUREAU OF SHIPS 

<i.1 
• ...:::... Co.,..L,,.._._~ 



HO 

)EFI 
10 I 
1LOt> 
o ac;i 

0. 

_Bl 

Cc 

D 

□ 

□ 

Ol'FICEIZ.'s COUNTRY 04MAGED I\Y 60MII, IIAPOR. EXPLOSIONS AND FIRE -

NO "LAST OAr-\AGC 
BEYOND THI~ f,ULKMEAO 

!w.o. 

I 
I 

G H 

l 
.,J 

I I 

L~ _ _ j_ __ ; 

D WAR.R.ANT Ol'FIGltR& C OUNTR.V ---- -----

-
D 

W ARClANT 0 F ~IC£1Z & 

f>TOR U 

A·!-14-A ORDNANCE STORES 

A•lll~ -A 

Glt.EW 

NO. I & AR.BETTE 

52. 

S.D. 

STEM -,-o FRAM£ NO 40 

STANCHION SHEAIZ.ED OFF 
NO.Z (PHOTO ~ll,) 

TII.UNK A•OO·T COLLAP6£0 ANO TOAN 
FREE FR.OM M"IN DECK (PHOTO 36) 

DOOR 1-s-1 DISTORTED (p..anTo 37) 

GASOLINE MEASURING ROOM 
A•IOl•A 

PLATE 1ZI 

ENT PIPE FR.OM GAS TANK IU>OM A - 2. 

ANO LOCKER A· 10l•A 

z 

BHD 
AFT 

TRUl'tK AND HATCH DAMAC.ED 

VAPOR 

DECKI 

ANO 00011. 1•8•1 BL.OWN 
THIS P051TION (PHOTO 36' 

"OR OFl'IGl!.R.:5 COUNTII.V PEMOLISIIED BY 110MII IILAST ArtO FIRE-----~~ 

BOMII TRUCK HCIU< ANO IUCOCHETEO ll'IBOAR.D BEl'OR.E EX.PLODltiG; 
DEPII.£~ &ION 4~411 DltltP ><. 5 11 WIDE l< 10• LONG OOUGEO IN Dl!.CK 

SLIGHTLY IN THIS AREA 

-------
) BOMI HOLE THII.OU<>H ::>M~LL 

A1'0UT & l"T. AIIOVI!: DIU,K 

FRAGMENT HOLl!.S IN SHIPS SIDE 

OTIINCIIION:5 l!IUGKLE.D 

NOTE-NO SIGN Of' FIRE 0111 
~8.P OECK 

PIECE SPLIT FROM H4TCH COAMING 
ANO FOI.OltO DOWN - CAUSE UNKNOWN 
IIUT EVIOf:NTLY N~ &V l:IOM0 

OF 

1,~ PLI\TFORM I 
:>MELL PLATII'(<. ~o• JC; ) 

WRINKLE IN oEtK 9 11 DCEP ll. 3 FT LONG 

.....---<D eoMB BURST UNOC:R. WATER 

\ 
Sl.1GMTLV I z.~ PLATFORM I 

\_ WRIHK\.£0 

\KO 01!:IIPLV WltJHl<l.e:0 
AKO a.uPTUllJO 

DECK PLATlt<Q "T AT '-ONG' L l!IHO 

fASOLINE. 

&UGKLE IN IIHO 

U.S.S. NEVADA-BB 36 
BOMBS NO. I, 2.,8' 3 

PEARL HARBOR ___ 7 DEC. 1941 
NAVY DEPT. ____ BUREAU OF SHIPS 

<;::. ,<.. c,,,.,L, a ... ---- -- -- --. --~ 



--..-----------------------------------------------------i 

t.K 

(Pt C 
0. 

&OMB PENETRATED UPPf:lt DECK AT FR l4t•~1 
ABOUT 7 1'51!T TO STeP. Of' cl. (5EE 
PLATE :SZ: ANO PHOTO NO. 11) . 

rT--r--.---,---,----1--,,----,----.---,---,,----r-·, 

FolZ.'D. 

W,R. 0 
, S.TAT~SlOOM 

MAIN DECK (12.'°1--- -J----,-L..---4.. ---.J 

~E 
I 

A- ~2..4--1.. 

r. tiP Ol!CK (to#}-- -t-----'~------, &OM& HITS, POLLOWIHO TORPEDO 

\ ~

PPl>OXIMATE WATEl>I.INli &!!POii.it 

J.O. &UNKllOOl'I 

HlT ANO ~LOOOlf'CG OF" AFTER. 
MAGAZINES. 

BOAT6WAINS 
&TOllES \ 

15

• LONG'L 11 ~I ;' 
I~ PLATf'OAM(1oU)-·t------y1 ~ "' \ / 

LON~ ~~ 

I /ir­
··••'9 ,,,, I ~ 

/LONG
0

L 3 / I \ 

18 16 10 

SECTION AT FR. 14-1/z. OUT&OARD PROFILE (ST&D. sow) 
LOOKING FOll'0. 

---

52 N·aTA.AI\E. _j 
3'/,.• -.a•" 6.6 _ 

'.:::,zc1•M·STltAKlt 

------

1• I♦ 

LONG'L. SECTION N-ST~AKE 
tott'O&\..A.. 

~N· 8,TA.AKlt 

== 
LONG'L. SECTION M-ST~AKE 

POA.'0. 

II. 

SHELL EXPANSION IN VICINITY OF DAMAGE 

0 • ,o 

FEET 

• ,o ,. .,, 
Sl!C. PHOTOS lZ. AND 13' 

IO 

2dto&LA. ON INSIOI!: 
--lH--ottN • :>TA.AKE 

\.0MO'L lO 

LONG'L. 9 

LO ... G'l. .& 

LONG'L. II 

LONG'L 10 

LONG\. 9 

PLATE :m 

INTACT 

RIVET HEADS PULLED 
T , • OUGH 5H£LL PLATING 

(•~• DIA. C&K. HO llt'IETS 
SPACED "'&OUT 3\lt OIA~· 
CHAIN RIVETING), 

SECTION "A-A• IN WAY OF DAMAGE 

M~tfl" 

.+dtr.HAFINe 
PLATE 

SECTION '&-& SECTION ·c-c 

U.S.S. NEVADA - BB36 
BOMB NO. I 

PEARL HARBOR _____ 7 DEC.1941 
NAVY DEP'T. ____ _BUREAU OF SHIPS 

_'i:'. -<:. . Gc..L-.-2._ :__:_? 



... .,, 

~ 
~ 
G 

ll 
11 

11 

I -
I;~ 

P/ISSAGt 
.... IICl·L 

I 
/ 

,o .. CHAFING PLATE } 

~'/z" TEAK PLANl'.ING ~ 
10# Dl!:CK PLATING 

/ 

UPPER. OK. 

w.12..0. 
STATEROOM 

t 
.STA.NCIIION 

CUT OFI' ----rr:.-:.:.:-:.;·~r ...---------.i 
AT FRAME I♦ 

(PHOTO No.:a&) 
.J.O 

STAT£ROOM 

J.O. 

-- __ z.1!1) OK. (z.o•) --

~UNK ROOM1~-==­
.... 304·L 

EIOATSWAIN5 
STORES 
...--+O?>-A 

8 .o. ST OR.ES 
A· SOZ.·A 

I S.D. STORES 

SECTION AT FR. \S 
L.OOKING AFT 

~ 
,0 
I 

<{ 

J 

-- -- 11! PLATFORM ~di')- - 1-----'"'~<1-l 

--- - z.N.P PLATFORM - - -

--- --- HOLD --- ---

s.o. 
STORE~ 
A·6o1·A 

-,-

0 
0 
> 

SECTION AT FR. II 
LOOK\NG AFT 

P.O.INT I R.OOM 

A· l·A 

PLATE 1ZIII 

PORT ::!>IDE 

Al'PllOltlMA.TE WATE:R.LINE FOR.WARD 
WITH TORPl:DO OAMA.01!. AND 
FLOODING OF Af'TE.lt MAGAZ.INES, 
(&E-.FORE &OM& DAMAGE) . 

1- PL,.Tf'OltM OEl'LECTEO 

\l,J~-----&OM& ENTEllED C:OMPT A.•Z. 
THA.OVQH &HO. 9 AT l.ONG'L 9 

LONG'L I TORN 

VERTICAi- KEEL 
DEMOLISHED rll's 11-s, 

SECTION AT FR. 7 
LOOKING AFT 

~ SOM& Pl!.NETR.1'TE::.O UPPl!.lt. 01!.C.K •••T F~ 14'f. 
\ A&OUT 7 Fl!.ET TO POllT Of' ct (S1!.11 PHOTO N0-16) 

:a• ~ az. "0 u 

STANCMION CUT OPP 

COUNTRY 

-l.O. 
A·Z.ZA 

\ CO NTR.Y 

--------.---'---J.-0-. ----+--\ PAINT 

BVNI<. ROOM 

• Z.1. 

INBOARD P~OFILE 

FEET 

0 5 10 15' 1.0 l.5 

UPPER DK. 

MAIN 011.. 

A.PPR.O~IMA"TE WATE.RLINE 
(SEE NOTE Ae,c>VE) 

11:! PL.O.TFORM 

Z. ~ PLATFORM 
-4oll'OuTEll KEEL PL. 

AllilANGEMENT OF PLA.TING IN WAY OF DAMAGE 

&OM& HOI-E ON PORT SIPE 
(.5EE PKO'l'O NO 18) 

U.S.S. NEVADA-BB 36 
BOMB NO. 2 

PEARL HARBOR __ _ ____ 7 DEC. 1941 
NAVY DEP't _____ BUREAU OF SHIPS 

-~-.<::..coc.L..~ ~ 



• • !-I ----------------------------------------------------------, 

POTATO PEELIN6 ROOM 

8b 

H.OLI!!: IN SUPEA:~TR.UC.TURt 

DECK (SKYLIGHT OEMOLISHEO} 
P~OTOS 35 ANO 34 

MAINMAST LEO PIERCED 
P'A.AGMENTS 

71/.z .. M 5 8ULKHU,D &ULGED 
OUTBO-'R.O ANO PIER.CEO av 
FRAGMENT 5 (PHOTO 34) 

R:.EADY SEf<.VICE POWDER ICSNITEP IN 
CA'-EMATE ANO 6" as. 6U"4 NO. 9 OAMAOEO 

IN0. 8 CA:SEMA.TI! 

IS - 074- · &L 
NO. 6 CASEMATE 

B • OE,8 · BL 

r-___ __. 

NO. S GASE;M .. TE 

NO. 4 CASEMj\TE 

8-060-&L 

N0.3 

PLAN AT UPPER DECK 

CHANNELS ANO ANGLE1 -

/

SEAR.CHLIGHT PLATPOR.M 
PE"IETRATED BY FllA6MEtn-S 

~;::;:==::::i 
FOllWj\RI) POR.TSIDE OF &MOKE PIPE 
CRUMPLED .,_LL THE WAY UP---t+--

MAl>T LEGS A"IO ,e,TACK STRUCK 

\av l'RAGMENT6 5 

5
11

1'.A. GUN ' ,.0. 7 Qj\MAGED 
Y FllAGMENTS SEAM 1111 S 

\ BLOWN OUT 

3c;tf S .T.S SPLINT El<. SlllEL~ / TIL( A/o GE 
PENETRATEO PITTED IN CR 

GAt.LEY .-, r 

&RA:s:; 01!:CK:S 
Al.\. COLLAPSED 

~';,"~
1
:ie:~

0
~:p F~~::~"t-----...i.--...1...1T"+--,..-I-N_D_E_C_K_P.,1u_S_H_E_D_D_ow_",.,",-:-,'---✓~"-~\'-'-'1"._~,,--~lill..;;....;....,.....1....1-,,--"T"'--I 

PLATE IX 

1101ST 

CR.EW SPACE: 

&HD OEFLEC.Tl!:D--r----
3 1'T. 

52. 

d 
I VliJll: 
I 

CJ 

PLAN AT MAIN DECK 

51GNAL &RIOGE(1/4• BllAS:S) 

TOP Of' CAPTAINS QUAllt.TER.s(1/4" &R.ASS) 

- UPPER OEC.K ( 1/z.11 Ms) 

NO, :Z. 

I - MAIN DECK (Yz" Ms) 

&A28ETT~ 
I 

- :Z.~ OEc;K 

6UlDER9 aR.OKEN. 6 11 UNOE.Cl &TANGHlONS 1 /, ',\ "'\ '~ .. 

(PHoTo :u-J r---------,-L---------,,-----+L-_-_..-;._;-----r-!:_-_-_-~,..• -':.., ---',--_._--,,--..... ---lf---+-__J'----' r----'---Lr-t==l=:::J--f __ 5 ~ oEc.1<. 

- 1'?!' PLATFORM 

DYNAMO 11.00M 
PUMP ROOMS (ON <t_ BETWEEN BOILER ll.OOMS 

DYNAMO ltOOM 

56 z. BO 78 76 74 7:l. 70 68 64 62. 60 58 56 54- sz 46 

U.S.S. NEVADA- B836 
lN&OAl20 PROFILE BOMBS NO. 4 a 5 

FEET 
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70 

&U~NEO 

1!,0M& HOLE (PHOTO 24) 
OP.CK AL&O PUNCTURED &V 
Fll .. GMl:NTS FROM &!<LOW 
NiO 6UC><.L£0 &V PIR.E; 

6 1
' A. Pt. DlltECTOR =5,C.OllC.HED 

~ND GLA.6.S &lt.OKE.t'i -
DIR.ECTOR OUT OF ACTION 

PLATE :X: 

PLAN AT 5 11 A.A. CONTROL STATION (¼.''Ms) 

CHAllT HOUSE 
&Y FIII.E 

6& 

OIQ.E.CTOR. TR.UHK 

Al.I. l<QUIPMl<NT OAMA6£0 av FlllE 

PLAN AT NAVIGATING BRIDGE (¼."MS) 

fl.AG e .... s ANO UFP.JN;Kt::T 
LOCK.l!:11.$ ISVll.ttCO 
OUT 

PIERCED &Y 
FR.AGMENTS 

FR.OM &ELOW---+ ~ -

COMPASS 
DECK HouaE STQ.UCTUQE DEMOLISHED 
ev !'lit.I: (l'EO •v A\.COHO.L ANO ACID 
STOWl!.0 ON SIGNAL &lllOOE.) 

PL.AN AT SIGNAL BRI OGE 1 11 BRASS 
PHOTOS Z5,26,a., 28) 

CAPTAIN& o.-FICI< ANO qUAJI.TEQ.S GVTTl<O 8'1 Fll',li. 

S" A.A llEAO'I Sl:RVICP. AMMVNITIOI'( 
LOCKER 1:XPLOOIIO- STACK 
PUNCTVlltl> ev l"llA<iM"e.N'TS 

CAPTA.l H's 

CA.&IN 

0 

PLAN AT SUPERSTRUCTURE C>ECK (¾;11
M5) 

FEET 

o 5 10 t~ 20 2.S &O 
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i-'7 ~LOODING Gt.E S ULTll'IICI DIA.ECTLY FROM 
[__j TOR.PEOO OR. 80MB E XPLOS ION 

PLATE XI 

~ DELIBER.ATE FLOODI NG &Y SHIP'S FOR.C.E 

~ LIQUID LOAOING AT TIME OF EXPLO&ION$ 

M-'IN DK 

POSSIII\.Y 
P"LOOD&O 

1U PLAT-----

BOMB NO:Z. \ 

///1 

UPPltll OK.--

$ECTION AT FR.. 7 

LOOKING FOR.'O. 

MAIN OK. --- A-II 6-L A~::. L 

z!jg OK 

~13.11 OK 

I~ PLAT. 

2,tl.R PLAT. ----

HOLO 

5E.GTION AT FR.. 15 

LOOKING FOQ.'D. 

---uPPEll OK. 
P'lllST Sl"N OP' 
LEAKAGE NOT ,0 
'W~ OIL HERE 

A-14 0 - L A · l-40- L A- 140-L 

A-4:Z.6- M 

A-!U:Z.·M A-521-1'1 

A-62-4- A A · 626·A 

A - 904•F A - ,os- F 

Nl!:A.JU.."'( ILMPTV 

aEPOIIE DAMAGE 

SECTION AT FR. 42. 

LOOKING FOR'O. 

FEET 

0 ~ 10 I~ 2.0 15 

---MAIN DK. 

A- %.40· L 

- 1U PLAT. 

- 2,'111 PLAT 
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FLOODING DIAGRAMS 

PEARL HARBOR ____ 7 OEC.1941 
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D 
D 

D 
D 

10• ... 90 as 

100 9a ... 90 "" 

5 

(HUMSUt"1> 5QU,_,..,. ~ 
Tita ao,LaR llOOM v•"TILA"TIOli 

1'.001"1~ ETC:. 

IKTAK.~5) 

- ,. ,0 ... co .. 00 

A-n-v 

1----+----+-------l;-:::;.~ 

"JI '70 
,o .. 

-'-40-v 
-~c.-,r 

4• 

Toll!.P!.DO 

' : 

+=~~d.:-=-=-=-=-=jt.:::.:::.:::.:::.:::.:::1.:~:-=-=-=~-----~ l--=-=-=-=-=-=+~-=-=-=-=-=-=+~-=-=-=-=-=-=--t.., .. ~-:.::•::'.o.:-•!'....._t~4==~~~j3~~;~2 
-..;~.;:::?"f>'l&I,.,-

EHG.IH!. 'ROOM 

let ~CHI 

'DYAAMO 

l<OOM 

M<>IY 1----~ 

E.VAPOAA'T 

t>l~M OP l'LOOOIHCS l>Uf. TO ENEMY AC:TI O>I 'DAMAGE 

AND OP t>ELl'Bf.RATE. FLOOt>IHCS o,- MA.Gi .... ZIHl!.5 AHt> VOi~. 

CoHt>ITIOH~ SMOWH A.RE APPROXIMATELY TMOSI!: 'w(Ml<:M 

'w(oULt> HAVE l!.-Xl~Tl!.t> AT A.'50UT o~~o '" ALL 

COMPARTMENT5 HOT l>AMA.lli!:.P HAP Rf.MAJHEt> 

1!.l'PECTI Vl!.LY WATER Tl<SMT. 

a.a:. 

.. 
....... 

4 

Wo~KSNOP 

"° 
H 54 

-----+--+-_P_U_M_ P_ -+lf-'A~-~'~~ -F A-C.M• F 

ltoo1" 

ToQ.pa-oo 
I 
I 
I 

l'US.UM~1'L.Y pruu . 

A -300-A. 
6A,'!.OLl'11! 
Dt.PL.Ar,C: ..... at,f;T 'ROOM. 

D 

D 

D 

PLATE XO: 

Fl.OOOl1"4G Rlt&Ut.. Tlft(G 'DlltllCTLY 

fltoM To'R:Pa.00 OR. '&oM• 

!.1tPL0$10H 

l>ELl'BE'JtATI:. FLooOI HG 'BY 
SH1J>'s Fo1'.C::I!. 

L,~Ult> LOAt>I"& AT TIME 01' 
E,C.Pl.o$10H1c> 

I!! ~LATl'ORM 

Ho'Z 

HoLO 
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