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SECTION I - FOREWORD

1. CHESTER and MINNEAPOLIS were each damaged by one
torpedo striking the shell below the side armor and in way

of the machinery speces. In addition, MINNEAPOLIS weas struck
on the bow by a second torpedo. The similarity of the damage
amidships and the fact that the two cases, when considered
together, present a fairly complete plcture of the effects

on heavy cruisers of single torpedo detonatlions in the middle
body below the armor belt, indicated the desirability of
issulng s combined report rather than a separate report for
each vessel.

2. Both cases also present, for cruiser-type vessels,
what can be consldered as ¥yplcal engineering conditions
likely to be encountered when a single torpedo hilts in the
machinery spaces. The mamer in which the engineering per-
sonnel of each vessel handled the situation and kent the re-
mainlng portions of the mmehinery plant in operation is of
considerable interest. The englineering history of each
vessel therefore has been given in some detaill.

3. The war damage reports submitted by each vessel and
the supplementary reports prepared by the yards at which
final repalrs were made were unusuelly complete. The pho-
tographs of damage to CHESFER were furnished by the ship
and the Navy Yard, Norfolk., The photographs of damage to
MINNEAPOLIS were furnished by the ship and the Navy Yard,
Pearl Harbor. The plates were prepared by the Bureau from
plans supplied by the two yards.

SECTION II - SUMMARY
A, CHESTER

4, USS CHESTER was torpedoed on the night of 20 October,
1542, The torpedo, fired from an enemy submarine, struck
and detonated on the starbpard side in way of the forward
englne room.

5. The resultlng damage to the hull and machinery was
extenslive. The shock effeet was consideratle although not
extreme, Flexural vitration was moderate. The forward
engine room and No. 3 fireroom end the wing tanks 1in way

of these spaces were opened to the sea. Slow flooding in
No. 4 fireroom occurred through the shaft tube glands at
bulkhead 83, 8lov flooding also occurred in the after engline
room through various pipe lines to the forward machinery
spaces. Flooding In these two latter spaces was controlled.
The main steam lines were troken at the slip Jjoints at bulk-
head 76. This eliminated the two forward firerooms s &
source of steam for the after engine room. Boller pressure
in No. 4 fireroom was lost temporarily as a result of steam
escaping through ruptured melin steam lines forward before
the proper valves could be closed. Thus, all povwer was lost
until boilers 7 and 8 could be 1lit off agaln and pressure
built up.



6. After emergency repairs at Espiritu Santo CHESTER
proceeded to Sydney, Australia, arriving there on 23 QOctober,
Additional temporary repairs were made at Sydney and CHESTER
then proceeded to the Navy Yard, Norfolk where permanent re-
pairs, together with authorized alterations, have been com-
pleted (photo 27).

7. Although the hull of CHESTER absorbed the effects of
structural damage and flooding in a satisfactory manner, com-
plete loss of propulsive and electrical power was narrowly
avolded. Thils could have occurred easily had the engilneering
force been less vigilant. Pipe lines constituted an unnecessary
source of difflculty in that they permitted considerable
leakage into the after engine rocom from the forward engine
room and No. 3 flrercom. Some of these lines were open
because they were not provided with the valves necessary to
permit separation of the various spaces. Other lines were
open because of the operational set-up of the machinery plant.
A number of piping alterations have been completed on CHESTER,
and authorized for the other vessels of the class, which will
correct, in large part, the design defects noted,

B. MINNEAPOLIS

8. At 2327 on 30 November, 1942 MINNEAPOLIS, while par-
ticipating in the battle of Lunga Point, was struck on the
port side by two torpedoes. Both detonated almost simultan-
eously. One hit just forward of No. I turret and the other
in way of No. 2 fireroom.

g. As & result of the forward hit, the bow structure

forward of frame 20 was almost severed although it remained

with the hull, hanging down at a sharp angle, untll removed

at Tulagl. Gasoline, which was blown up from ruptured stow-

age tanks 1n the bow, drenched the forward part of the ship.
Vapors from this gesoline ignited instantly and burned vio-
lently for a few minutes. Fortunately the fire was extlnguished
in a few minutes by the geyser of water accompanying the ex-
rlosion and washing over the forecastle, and by the prompt
action of the firefighting party.

10. The hit in way of No. 2 firerocom tore a large hole
in the shell and Ilnner bulkhead of the wing tanks. The
three forward firerooms were opened to the sea and these
flooded ilmmediately,

11. Steam pressure dropped rapldly and the ship slowed to
a stop. 3teering control was lost momentarily. Effective
work by engilneering personnel quickly restored steam pressure
in No. % fireroom. MINNEAPOLIS was then able to go ahead
slowly. A five degree 1list to port was assumed gradually.
The vessel went down by the head some 12 feet at frame 20,



12. Immediately after demage MINNEAPOLIS turned toward
Lunga Point. The Commanding Officer intended to beach the
vessel if such a step was required to prevent sinking. While
en route to Lunga Polnt inspection of damage revealed that
MINNEAPOLIS was not in seriouws danger of sinking. The
course was changed then for Pulagi. MINNEAPOLIS arrived at
Tulagl about 0900 on 1 December where the ship was moored

to palm trees and stumps,

13. In Tulagl tulkheads were shored, the bow forward of
about frame 20 was removed amd the vessel placed in condil-
tion for the passage to Espiritu Sento. Temporary repairs
were mede by the ship's force with the assistance of a Con-
struction Battalion based ashore and ORTOLAN. On 5 December
a gasoline vapor explosion occurred forward resulting in

the loss of some seven feet of hard-won freeboard forward,

14, MINNEAPOLIS departed Tulagi on 12 December and
arrived at Espiritu Santo om 16 December. After additional
temporary repairs MINNEAPOLIS, In company with other vessels,
departed on 7 January, 1943 for the Navy Yard, Pearl Harbor.
Boiler tube failures In Nos. 7 and 8 bollers caused the loss
of propulsive power some 20 hours after leaving Espiritu
Santo. VIREO took her in tow and returned her to Espiritu
Santo where the two boilers were partially retubed by RIGEL.
She then got under way on 12 February, arriving at Pearl
Harbor on 2 March. 8he wag placed in drydock at Pearl Harbor
on 6 March and permanent stmctural repalrs were completed
there. She then proceeded to the Navy Yard, Mare Island

via Navy Yard, Puget Sound, erriving on 22 April., At Mare
Island the new bow gsection imstalled at Pearl Harbor was
completely fitted sut and firercooms Nos. 1, 2 and 3 were
re-bollered. MINNEAPOLIS returned to service on 9 September,
1943, (Photo 28},

15. To date MINNEAPOLIS has been the only U.S. cruiser

to survive two torpedo hits. This, in ltself, was a note-
wvorthy achlevement and was mede possible by the prompt and
effective damage control measures taken by the crew. The
hazard of carrying gasoline was plainly demonstrated again,
although no vapor explosion occurred during the hours imme-
diately following the actlon. The gasoline fire which
followed immediately after the detonation did not have parti-
cularly serious effects other then the embarrassment caused
by iiluminating the area of action.

16, The destruction of the bow was lnevitable under the
circumstances of a torpedo detonation in the narrow forward
portion of the hull where the ship girder, because of the
narrow beam, 1ls apt to be almost completely destroyed. The
machinery arrangement with four firerooms forward followed
by two engine rooms does not permit a physical separation

of the plant 1l1nto two I1ndependent units. At the time of
damage, however, each propulsive unit was beilng supplied ‘
with steam from a separate fireroom, It was largely because
of this fact that steam was aquickly available from No. 4
fireroom. Had the steam lines been cross-connected in the
firerooms the situation would have been much more difficult.

17. The advantages of twno completely independent pro-
pulsive units have long teen recognized, and all cruiser type
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vessels of recent design now have machinery plants so
arranged. During the repalr perliod a number of changes
were made in the layout of dralms and cross-connections
which will permlt a more complete operational separation of
the plant than was possible formerly.

III - NARRATIVE

A. CHESTER
(Plate I, Photos 1 through 14)

18. on the night of 20 October, 1942, a task force of
which CHESTER was & unlt, was in the area between the New
Hebrides and the Solomon Islands, about 2350 miles west-
southwest of Espiritu Santo. The weather was calm and
clear. The moon, only four days from full, was working

out from behind a partial cumulus overcast. The surface
visibility was good. CHESTER, third in a column of three
cruisers, was steaming southeast at 19 knots. The formation
was screened by four destroyers and was zig-zagging. The
ship was in condition of readiness II, material-.-condition
YOKE, with the engineering plant in condition ZED and boillers
1, 2, 7 and 8 in use. Bollers 3, 4, 5 and 6 were hot, but
the flrerooms had been secured and the crews had gone top-
side to stand by shortly after 2100. Main steam line stops
at bulkhead 76 were closed to split the plant, but complete
separation was not in effect as only one feed pump was oper-
ating and the feed heater drain line was open between the
two englne rooms. Two planes vere on board with gas tanks
filled. In order to permit jettisoning quickly, the wings
of both planes were folded back and the cers were in the
launching position with the catapults trained out.

19. At 2120 CHESTER was struck at frame 75 in way of

the forward engine room by a torpedo from the starboard
quarter; a second torpedo was seen to pass ahead and broach
on the port bow. The immediate effect of the hit was to
cause a sharp upward heave and & heavy roll to port followed
by a low frequency whipping motion of sufficient amplitude
at the bow to throw officers! bunk springs and mattresses
together with occupants clear of the bunks. The noise of
the detonation was loud but dull. There was no noticeable
flash or flame and no fires resulted from the explosion. The
absence of fire was particularly fortunate as the whipping
motion following the hit had ruptured gasoline tanks on both
girplanes and had dumped the port plane off the catapult

car and over on 1lts side. The starboard plane was catapulted
as soon as the wings, which had been torn loose by the ex-
plosion, were lashed back. The port plane was broken up

in order to get 1t over the aide.

20. All power was lost temporarily and the ship swung
to starboard. Within a few minutes, the ship listed to
starboard three degrees. PFires had dled out 1n firerooms
7 and 8 (see paragraph 35) but by 2245 steam was raised on
boilers 7 and 8 and the ship went ahead.



2. The detonation of the torpedo wrecked the starboard
side of the forward engine room and. the forward starboard
corner of No. 3 firercom (plate I, photos 1 and 2). The
rupture in the hull extended between frames 67 and 79 longi-
tudinally and spanned strakes "D", "E" and "F" vertically.
It formed an ilrregular opening somevhat the shape of a
large "T" with a 48-foot cross along the lower edge of the
armor belt and a 25 foot leg centered at frame 73. The
upper and lower (2—1{4-inch§ strakes of 3TS side armor were
blcwn loose between frames 66 and 88. One STS plate in the
vpper strake beiween frames 68 and 74 wes blown off. The
hull was dished inboard 1n an area surrounding the "T"
shaped rupture.

22. Smell wrinkles in the "A" strake on both sides of
the keel at frame 69 and also at frame 80 (plate I) cccurred
as a result of flexwral vibration. The vertical keel
suffered only minor deflectilon.

23. The rupture in the inner hull (plate I) was con-
siderably larger in area than that of the outer hull. The
tear resembled a large "U" in outline with upper legs at
frames 68 and 78, each at the level of the second deck and
with the base at frame 72 at the double bottom. Rivets
Joining the inner bottom stringer angle to the second deck
were sheared and the inner bottom was blown inboard against
and over machinery fn the forward engine room. The star-
board one-third of Wlkhead 76, No. 1 shaft and No. 3 fire-
room starboard airleck were all jammed sgainst the starboard
forward corner of Ro. 5 boiller. The shaft dented the star-
board mud drum of Ke. 5 boller about four inches.

24, The second @eck (l-inch STS) was reported to have
been blown upward a meximum of about two feet immediately
over the center of the explosion and then to have settled
in & somewhet warped condition to 1ts original level. The
amplitude of the distortion of the deck in its finel position
varied from ten ineches at the shell to zero at the centerline.

25. The starboard one-third of bulkhead 76, as noted in
praragraph 23, was demolished (photo 8). The remainder of
this bulkhead below the second deck was deeply wrinkled be-
tween stiffeners and the latter were bent and distorted. Bulk-
head 64 was sprung and buckled slightly between the maln and
second decks. Below the second deck this bulkhesad was sub-
jected to a water heed for a period of 29 davs due to flood-
ing of the forward smgine room. It was shored from No. 2
fireroom (photo 13} but there was some deformation of plating
between stiffeners. There was some weeping at countersunk
rivets. Bulkhead 83 also was subjected to a pressure head
from the flooding of No. 3 firercom. The ship's forward
motion when underway increased the pressure against this
bulkhead. There was considerable deformation of plates be-
tween stiffeners. Yhe bolts securing the two flanges of

the starboard outboard shaft (No. 1 shaft) coupling in No. 3
fireroom pulled through the forward flange (photo 9). The
shaft gland in bulkhead 83 abaft this flange was damaged




slightly by the initial distortion of the shaft. Some three
hours later, however, as described in paragraph 26, this
shaft commenced to rotate and slipped aft causing additional
damage to the shaft gland and the soft pat¢ch in the bulkhead,
This caused a considerable increase in the rate of leakage
into No. 4 fireroom. Thus, the delay in securing No. 1
shaft almost caused the complete and permenent loss of pro-
pulsive power as a result of subsequent flooding (operating
personnel did not know the shaft was broken, inasmuch as

the break was in the flooded No. 3 fireroom).

26. A number of frames and longltudinals were damsged
to a varying extent. Transverse web frames 67, 7O, 73 and
76 between the main and second decks were distorted. All
second deck longitudinals on the starboard side over the
forward engine room abaft frame 68 were either destroyed or
forced to port. The 24-inch cenmierline girder in the for-
ward engine room {photo 6) was deflected to port between
frames 72 and T76. The 1l2-inch plpe stanchion on the center-
line at frame 72 was flattened for sbout three feet of its
length by the impact of the starboard condenser squeezing
it against the port condenser (photo 5). The vertical keel
in way of the damaged aresa was slightly distorted.

27. Practically all the machinery on the starboard side

of the forward engine room was wrecked completely. The re-
duction gear (photo 3) was moved to port 32 inches and rotated
through a 15 degree arc about the inboard pinion as an axls.
The starboard high and low pressure turbines (photo 4) were
carrled awvay from their foundations and thrown to port several
feet. The starboard cruising turbine and bull gear were
forced upward and to port about 20 inches. The starboard
main condenser saddle carrying tke condenser with it was

moved forward 11 inches &snd to port some 12 inches at the
after end and 20 inches at the forward end (photo 5). This
forced 1t hard up against the port condenser. Auxiliary
machlinery in this vicinlity was similarly damaged.

28. No. 5 boiler (photo 8) wes unseated from its saddle
and forced aft eight inches and to port sbout 12 inches at
the forward end and € inches at the after emd. No. 5 forced
draft blower foundation was forced 6 inches to port. Pumps,
compressors, plplng and other fireroom auxiliary units in
this vicinity were also moved from thelr foundations and
badly damaged.

29. Both main steam lines (photo 7) were broken at bulk-
head 76. This resulted in the loss of steam from the for-
ward firerooms. Branch steam limes to Nos. 5 and 6 boilers
were broken. These bollers were immedlately made inoperative
by damage and flooding. Drain lines along the starboard side
between the feed tank in the forward engine room and the one
in the after engine room were ruptured. This caused contamin-
ation of the feed water as well as flooding into the after
engine room from the hot well which overflowed.

30. The fire maln wvas ruptured at the first flange forward
of bulkhead 76 on the starboard side. The reach rod to the
second deck for remote operation of the cut-off valve at
bulkhead 76 wes jammed so that local operation of the valve
was necessary.




1. The main drain line was intact but was inoperatble
forward of bulkhead 83 until drydocking because of the in-
accessibility of valves in flooded machinery speces.

32. The starboard fuel oil transfer line was carried away
between frames 66 and 78 and the port line was inoperable
because of the inaccessibility of valves in the flooded
spaces. A four-inch fuel oil hose was used as a jumper be-
tween weather deck connections at frames 50 and 92 to trans-
fer fuel oil from intact forward tanks to the after service
tanks. .

33. Miscellaneous damage resulting from shock wes as
follows:

(&) The CXAM radar entemna frame was bent, (photo 1).

(b) The forward main battery FC radar antenna founda-
tion was fractured, carrying away the wiring at the base.

(c) The starboard 24-inch signal searchlight was
knocked from its base but was prevented from falling over-
board by wiring and the platform railing.

(d) The seams of the gasoline tanks of both planes
were split and gasoline spilled out and ran over the main
deck.

4. The immediate effect of the damage was to Ilmmobilize
the forward engine room and No. 3 fireroom because of damage
and flooding from the sea. The rupture of the main steam
lines at bulkheed 76 caused loss of steam to the after engine
room (see paragraph 35 for details). No. 4 firercom flcoded
8lowly through the damaged glands of both No. 1 and No. &
shafts in bulkhead 83. The after engine room started to
flood at a rate of sbout 20,000 gallons per hour through the
stern tube gland, the packing of which had been partially
carried away by shock transmitted through No. 1 shaft, and
the considerable overflow from the hctwell and fresh and salt
water funnel drains. The hotwell overflowed because the
equalizing and feed heater draim lines, by which 1t was
counected to the hotwell in the forward engine room, were
ruplured Iin way »f the torpedo detonation and thus permitted
salt water from the sez tc flood the tank. There was negli-
gible leakage through cable fittings in bulkheads. Flooding
caused a starboard list of about three degrees.

5. The loss of steam caused the after engines to stop.
Steering control was lost temporarily. No auxiliasry battery
power wes avalilable immedlately because of shorted leads 1in
the flooded spaces. The loss of steam a8lso caused the fuel
01l service pumps to stop which resulted in the fires dying
out 1n Nos. 7 and 8 bollers. It was imperative that steam

be ralsed as quilckly as possible as the ship was without
pecwer for pumps and water In the after engine room and No. 4
flreroom was approaching the level of the floor plates. Bulk-
head steam stops were closed to isolate the lines forward.
The fuel oll service pumps were turned over by hand, allowing
21l to flow by gravity from the service tanks through the
burners onto the furnace floor. The air lock to No. 4 fire-
room was opened and the oll was 1lit off under the hot boilers




wlthout forced draft or atomized oil. Just as soon as
sufficient steam was available, power was restored and the
ship went ahead, gradually working up to elght knots. The
flooding in the after engine room was controlled by the fire
and bllge pumps and electric submersible pumps. Water ballast
was pumped out of B-905 to correct the list.

36. At about 0101, 21 Qctober, No. 1 shaft commenced to
revolve and slipped aft. The shaft flange pulled up hard
against the soft patch through which the shaft passes in
bulkhead 83 (photo 9) and caused & large increase in the
amount of water leaking through the gland into No. 4 fire-
room. The ship was stopped and the rate of flow was re-
duced somewhat by wrepping toweling, blankets and life
Jjackets around the shaft and then binding them with manila
line. This makeshift packing was then backed up by & three-
inch angle and 4" by 4" timber shores. The leakage into

No. 4 fireroom increased and despite the fact that the two
bilge pumps were pumping from this space the water continued
to rise. (Reference (a% reported that the rate of leakage
was about 20,000 gallons per hour, however, it is apparent
that 1t must have been greater as the -available pumping
capaclty could have handled thils quantity easily). By 0200
the water had almost reached the floor of No. 7 boiler and
1t was necessary to secure that boller. At about this time
the boiler repalr party succeeded in cutting a hole in the
suction line of the fuel o1l booster pump below the floor
bPlates and by the use of this additional pump flooding was
controlled just a few minutes before it would have been
necessary to secure No. 8 boiler. At 0450, No. 7 boiler was
cut 1n again.

37. Although flooding was finally brought under control,
it was essential that No. 1 shaft be secured against further
movement before getting under way again. Two measures were
taken to accomplish thils. First, a chain was rassed around
the propeller, the hub of which was approximately 18 feet
under water. Several attempts were made to pass the chain
using shallow water diving equipment but these were unsuccess-
ful. Tt was finally passed around the propeller by diving
without the use of diving equipment. Twoc turns of a 3/4-inch
chain were passed in s figure-of-eight about the lower blade
and the cone. The ends of the chailn were shackled to the
eyes of a 1-5/8-inch steel cable which was hauled taut by
means of & chain fall and secured to bitts on the main deck
through & chock at frame 118. The second measure was to weld
some 3" by 3" angles to the shaft, with ends butting against
the forward and after faces of spring bearings and to parts
of the ship's structure and boller foundations. At 0526 this
work was completed and the ship went ahead at 7 knots.

38. At 1352 trouble was experienced with priming of

the boilers, the feed system having been contaminated through
the ruptured feed heater drain lines previously mentioned.

It was necessary to slow to 2 knots, but by 1738 speed was
increased to 7.5 knots, which was considered the meximum
permissible for the forward bulkhead of No. 4 fireroomn.
Espiritu Santo was reached without further incident at 0838,
23 October, and there temporary repairs were undertaken to
render the ship as seaworthy as possible.



39, The leakage into No. 4 fireroom through the glands
of shafts No. 1 and No. 4 was the most critical factor be-
cause of its menace to the only remaining source of stean

for the after main engines. After several unsuccessful
attempts, a diver from NAVAJO was able to reach these glands
on the flooded side and by drifting shredded kapok into the
leaks reduced them sufficiently to permit welding operations
on the No. 4 fireroom side. A cofferdam (photo 10) was then
constructed around ¥o. 1 shaft utilizing the bulkhead and
adjacent bulkhead stiffeners with a welded plate cut to glve

a snug it around the shaft. No. 4 shaft gland was secured by
welding & ring in place.

L. The detonation had opened the connection between the
second deck and shell for a considerable length. This was
dangerous, as, in & rough sea, the second deck would be ex-
posed to flooding. Conslderable working between the deck
and shell had occurred in the passage to Espiritu Santo. It
was thus of considerable importance to close this opening.
The manner in which this was done 1s of interest. Long
l-inch bolts were inserted 1ln as many of the second deck
stringer angle and shell rivet holes as could he aligned.

By means of these bolts and chaln falls the shell was pulled
back to within three inches of the deck edge. Wooden blocks
and wedges were then lnserted and driven into the remaining
gap (photo 11). In order to complete the seal, a 10-pound
gusset plate was welded at a 45 degree angle between the
deck and the shell and six temporary frames were lnstalled
(photo 12).

41. A ruptured seam in the second deck at frame 69 was
reinforced by welding two 3" by 8" channel strongbacks across
the rupture. Six 3-1/2-inch pipe stanchfons {photo 12) were
Installed by welding between the second deck and a maln deck
longitudinal. The buckled portion of btulkhead 76 above the
gsecond deck, including a watertight door, was cut away and
replaced by a 10-pound welded plate to restore the water-
tight Integrity of this bulkhesad.

4o, The watertight boundaries, bulkheads 64 and 83, were
subjected to a considerable pressure head from flooding. The
pressure caused & reported maximum deflectlon of about two
inches between stiffeners, and caused some countersunk rivets
to weep. Both bulkheads were shored. In No. 4 fireroom the
after flanges of the stiffeners on bulkhead 83 served as
convenlent support for wedging horizontal reinforcing members
of #" by 4" timber as shown in photo 14. In addition to
these, some 3" by 4" steel angles were welded diagonally
between the centerline bulkhead stiffener and the centerline
girder under the second deck.

43, The shoring of bulkhead 64 presented a more difficult
problem due to the congestion of auxillary machineryand
piping. The shoring was divided into upper and lower courses,
The former was braced against blower foundations and second
deck longltudinals, and the latter against the main injection
sea chest, boller foundations and mud drums. Part of the
upper course of shoring on this bulkhead is shown in photo 13.

4y, Inasmich as the main drain line was inoperative for-
ward of No. 4 fireroom 1t was considered necessary to increase



the ship's portable pumping capecity. For this purpose
one 6-inch and three 3-inch diesel driven pumps were borrowed
from NAVAJO.

45, These measures enabled the vessel io ride safely
through a moderate gale without further damage while en
route to Sydney, Australia, where sufficient additional
repairs were made to permit passage to the United States.

The opening in the shell was closed by & temporary structure.
Temporary steam lines (photos 3 and 4) were run to cononect
the Nos. 1 and 2 firerocoms with No. 4 fireroom. Following
these the ship returned to the United States for final re-
palrs, arriving at Norfolk on 27 January, 1l943. CHESTER
returned to service on 15 August, 1943.

B. MINNEAPOLIS
(Plate II, Photos 15 through 26)

46. During the evening of 30 November, 1942 MINNEAPOLIS
was the flagship and guide of a task force which was pro-
ceeding west at a speed of 20 knots &long the north coast of
Guadalcanal Island. A Japanese force was expected to
attempt the reinforcement of enemy forces on the Island dur-
ing the night and the U.3. force was directed to intercept
the Japanese. The sea was calm, the wind was 10 knots from
the east, and the sky wes overcast.

47, The enemy force was detected by radar, bearing 290
degrees, Estimates of the enemy strength by the forces
afloat place 1t as eight destroyers, of which six were pro-
bably acting as transports. At 2320 MINNEAPOLIS and other
ships of the task force commenced firing to port. Although
under fire from the enemy, MINNEAPOLIS did not recelve any
hits from gunfire.

48, At 2327* MINNEAPOLIS was struck by two torpedoes

on the port side. These detonated almost simultaneously.
NEW ORLEANS**, the second c¢rulser in the colum, was struck
by & torpedo some 20 to 30 seconds after MINNEAPOLIS. The
Commanding Officer of the MINNEAPOLIS gave the opinion that
these were surface torpedoes filred from destroyers or cruisers.
This opinlon 1s shared by most observers and by the various
staffs who have analyzed this action. On MINNEAPOLIS one
torpedo detonated at about frame 17, and the other below the
armor belt at about frame 64, both on the port side. After
the detonatlons MINNEAPOLIS' turrets were able to fire two
additional salvos before loss of power forced her out of
action. List reported was about 5 degrees to port.

49, No flash of flame directly attributable to the tor-
pedo detonations was noticed. The forward torpedo ruptured
the gasoline tanks in the hold between bulkheads 12 and 17- 1/2
and gasoline was thrown up and over the forecastle in the
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* As logged by MINNEAPOLIS. The logs of other vessels
present indicate the time as about four minutes earlier,
*#* BuShips War Damage Report No. 38.
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vicinity of the hit. In addition, gasocline ran out on the
surface of the water., The gasoline was ignlted almost
:mmediately and a severe fire burned briefly but violently.

smoke and flames created a huge torch. The column of water tarown
vp by the detcnation of the torpedo deluged the foreceastle

and washed much of the burning gesoline over the slde.  Prompt
action by the forward repelr party sxtlnguished all fires

which remalned after the ship drove clsar of the pool of

»purnlng gasollne on the surface. Within seven or eight

ninutes all fires were extinguished.

50, The torpedo which struck at frame 64 completely
wrecked boilers Nos. 1, 2, 3 and 4 and severely damaged
poilers Nos. 5 and 6. The three forward firerooms were
opened to the sea and flooding of these spaces was instan-
taneous. Steam from boilers Nos. 7 and 8 dropped in pressure
to 200 pounds and the ship quickly lost way and stopped dead
in the water. Within a few minutes, however, pressure on
poilers Nos. 7 and 8 was restored to normal (300 pounds) and
the ship went ahead at three to four knots.

51. Shock wes appreeciable but not extreme. In general,
only a few items of machinery remcte from the immedlate vi-
cinity of the damage were jarred out of alignment. Minor
flexural vibration of the ship in the horizontal plane wes
noted and a definite shmdder in the vertical plane was re-
poerted to have lasted for several seconds. The vessel seemed
to rise upward at the bow and move to starboard. The detona-
tione threw columns of water as high as the foretopmast, and
vater three to four feet deep washed over the main deck abaft
the break in the forecastle.

52. The forward torpedo detonated about frame 17 in the
vicinity of the first smd second platforms. The bow struc-
ture (photo 15) was almost completely severed st frame 20,
Forward of this point the bow structure was folded down at
an angle of approximately 45 degrees. The bow did not carry
avay and had to be cut off at Tulaegi. The upper starboard
strakes and longitudinals provided the point of attachment
for the remalning bow structure. The vertical keel was un-
damaged aft of frame 20-1/2. The outer flat keel at the
centerline (photo 18) ripped off, shearing through the line
of rivets at frame 22-1/2. 1Light metal bulkheads aft of
frame 25 on the second, malin and upper decks were somewhat
distorted. Free flooding below the second platform extended
back to bulkhead 30. Above the second platform bulkhead

23 remained tight up to the second deck. On the second deck
flooding extended back te bulkhead 3%, the first watertight
bulkhead abaft the damage.

53. The torpedo which detonated at frame 65 apparently hit
Some 10 to 12 feet below the waterline, thus placing 1t well
below the side armor. The resulting hole in the shell (photos
2l through 23) extended from frame 59 to frame 67 longitudin-
ally and from the upper edge of "AMstrake to the lower edge
of"G'strake vertically. The wing tank longitudinal bulkheads
¥ith transverse floors, frames and longltudinals were carried
Svay over approximately the same area as the damage to the
Shell. Forwerd and aft of the hole the shell was indented
Over g large area. One armor plate, frames 60 to 67. was
blown off (photo 21).
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54 . The "A'strake was wrinkied and distorted from frame
58-1/2 to frame 68. Bulkhead 60 was demolished below the
second deck on the port side of the centerline. It was
wrinkled beyond the centerline to the starboard wing tank
bulkhead. Bulkhead 67 was damaged almost as extensively

as bulkhead 60. Bulkhead 53 was undamaged and bulkhead

74 was only slightly buckled. The second deck (2-1/4" sTS)
vas deflected up over No. 2 fireroom approximately 2 feet.
The distorted area extended from frames 55 to 68 and some
11 feet beyond the centerline to starboard. The second
deck connectlon to the port shell, behind the armor belt,
remained structurally Iintact although watertightness of the
connectlion was destroyed. Above the second deck transverse
and longltudinal watertight and non-watertight bulkheads
were distorted and buckled as shown on plate II. The star-
board longitudinal bulkhead bounding the uptakes remained
Intact. The ship went down by the head and the waterline in
way of these spaces was well over the second deck level.
Water then entered the area immediately over these fire-
rooms through the boller uptake and alr Ilntake openings and
also through the shell connectlon on the second deck. All
the port and centerline compartments on the second deck be-
tween bulkheads 53 to 74 were flooded to a depth of from three
to five feet (plate II).

55. The 5" ammunition holsts on the port side at frames
67 and 63 were forced out of line and pushed up some elght
inches through the main and upper decks. As & result, local
buckling occurred in the maln and upper deck plating in way
of the hoists.

56. There was a slight longlitudinal buckle between frames

68 and 63 on the main deck just outboard of the port bulkhead

of the enclosure for the uptakes to Nos. 1 and 2 flrerooms.

On the upper deck some plenking was spllt and the deck plating
vwas wrinkled over a small area juast forward of No. 3 5" gun.

57. At the tlme of damage, conditlion ZED was 1in effect
throughout the machinery spaces and the plant was segregated
for battle. The cross-connection stops in the main steam
lines were closed so that each of the four main units was
taking steam from separate flrerooms. Whlle definite 1in-
formatlion 1s not avallable as to the details of the =eparsa-
tion, it 1s believed that No. 1 engine was taeking steam from
No. 1 fireroom; No. 2 engine from Ne. 4 firercom; No. 3 engine
from No. 3 fireroom and No. 4 engine from No. 2 fireroom.
Feed heater drains, fresh water fumpel drains and salt water
drains were open and could not be segregated.

58. Damage to the machinery in the firercoms was exten-
sive. Boilers 1 to 4 inclusive were completely wrecked.
Bollers 5 and 6 in No. 3 fireroom were extemsively damaged,
but were salvageable. Boilers 7 and 8 suffered no initial
damege, but long operation under the unfavorable clrcum-
stances of salt water feed made necessary considerable minor
repalrs and the replacement of tubese. The auxilliary maechin-
ery ln Nos. 1, 2 and 3 firerooms was either lost through

the opening in the hull, demolished by dirsct attack, or
damaged beyond repalr by long immersion. The main steam
lines were badly bent and distorted in No. 2 firercom. It
wvas noted in the Commanding Officer's report that boiller
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brickwork in both Nos. 3 and 4 firercoms withstood shcck
with very little distortion of the casings. In restoring
MINNEAPOLIS to service, however, no brickwork was ultimately

salvaged.

59. Immediately following the torpedo detonations the
overload lights and buzzers on the malin switchboards ceane

on and general lighting went out. The esuxiliary lighting
circuits were energlzed from the forward and after batteries,
The forward master gyro oscillated wildly. The relay-operated
hand lanterns, presumably to be actuated by failure of the
general and battle lighting circuits, did nct illuminate,
although the reasons for the failure were not reported. It

1s noted chat this 1s the first Instance reported to the
Bureau of fallure of these lanterns. )

60. With the exception of twe dead circults to the
flooded filrerooms the sound-powered telephones remalned in
normal operation. The general electrical power failure
ceused all other telephones to go dead. .

61. Immediately following the damage and with the immo-
bilizaetion of Nos. 1, 2 and 3 firercoms, Nos. 1, 3 and &
main engines and Nos. 1 and 2 maln generators located in

No. 1 engine room stopped. The steam supply from No. 4
fireroom for No. 2 main englne dropped 1n pressure to 200
pounds. The cause of this dror in steam pressure was not
reported, but it 1s a reasonable probability that 1t was due
10 a. temporary loss of feed water. No. 2 main englne with
1ts auxillseries was stopped for a few minutes to allow
pressure to be bullt up again in Nos. 7 and 8 boillers. Nos.
3 and 4 generators were also cut out. This was unquestionably
the cause of the power failure to the turrets. No. 4 fire-
room shifted to emergency feed suctlon and all burners on
both of these bollers were cut in. The main steem stops in
the engine rooms im the main steam lines to the Nos. 1, 2
and 3 firerooms were, of course, closed.

62. After steam pressure failed but before engine No. 4
came to rest, a slug of sea water entered the high pressure
turbine through the main steam line to No. 2 fireroom. Sea
water apparently had entered thls line through damaged branch
lines forward or at the cracked bulkhead connection at frame
67. A small leak in the superheated steam line in the for-
ward engine room made the heat so intense that it had to be
abandoned untll blowers could be put in operation.

63. The feed heater drains for Nos. 1, 2 and 3 fire-
rooms qulckly contaminated the main feed tanks (hotwells)
in both engine rooms before valves on these drains could

be closed. The feed bottom (B-928-W) in No. 4 fireroom was
also contaminated through open funnel drains from the for-
ward firercoms. It 1s probable that a considerable quantity
of feed water was lost through broken piping in No. 3 fire-
room before the feed pump in the after engine room serving
No. 3 fireroom could be stopped. Emergency feed was taken
from D-927-W but this tauk was soon dry. The cut-out valve
on the funnel drain line in No. 4 fireroom was jammed and
In a partially open position, and leakage via this line,
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combined with that through bulkhead 74 (the forward bulk-
head in No. 4 fireroom), eventually became greatser than the
fire and bllge pump in No. 4 fireroom could handle. The
fire and bilge pumps in the forward and after engine rooms
then were used to augment drainage of No. 4 fireroom. 1In
the meantime, sea water was admitted lnto the maln feed
tenk in the after engine room through the feed heater drains
from the forward firercoms, and this water had. to be fed to
the boilers. Compound was injected into each boiler hourly
and the bottom blows were opened every 15 minutes.

64. The situatlon, while steam pressure was belng bullt
up in Nos. 7 and 8 bollers, was thus critical. Nos. 1, 2
and 3 firerooms were flooded completely. Some 10 comparti-
ments on the second deck over these firerooms (as shown on-
plate II) were flooded up through boiler uptakes and the

alr supply intakes. The draft forward had increased to some
52 feet which put the waterline only a few feet below the
level of the main deck. The vessel had a list of some five
degrees to port. Before the ship came to & dead stop the
wash of the sesa, combined with the large geysers of water
following the detonations, momentarily submerged the for- -
ward part of the shilp.. 011 was reported to have been blowm
out of the uptakes and air intakes from the damaged firercoms.
The forecastle was bent down &t an eangle of about 45 degrees
at frame 20. Water on the main deck extended back to bulk-
head 34. When the ship stopped, water on the main deck
drained out, most of it pouring out at the break. Some,
however, went down the 11l ammunition hoist into handling
room A-505-M. The small arms and bomb magezines in the
hold forward had been flooded as & result of damage from
the torpedo hit. The 40mm magazines on the second platform
aft were flooded intentionally due to the fact that smoke
was seen comling out of the ventllation ducts to these spaces.
Bulkhead T4, between Nos. 3 and 4 firerooms, was leaking
slightly. This then was the sltuation which confronted
damage control and engineering department personnel.

65. When normal steam pressure on Nos. 7 and 8 boilers
had been restored, Nos. 2 and 3 propulsive unlts were put
back 1n operation and Nos. 3 and 4 main generators started
and placed on the board. The ship then had interior lighting
circuits in commission and auxiliary power. The forward
englne room auxlllaries were started by taking steam from
the No. 4 main steam line. The cross-connection between

Nos. 1 and 4 main steam lines was secured when 1t was noted
that the steam pressure dropped. By this time, the heat in
the forward engine room (from the escaping superheated steam)
had become s0o 1ntense that this apace was agbandoned. In
approximately two hours the blowers were put back into opera-
tion and this space reentered and the forward mein engilnes
started.

66. Emergency cables were rigged in order to supply
power to portable submersible pumps forward and amidships.
Suction was taken in the followlng spaces: No. 4 fireroom
with the fire and bilge pumps; B-206-F on the second deck
with a special gasoline-driven (4-inch suction) salvage pump;
and three electrical pumps. The gasoline handy billy was
used to unwater A-107-L. Two electric submersible pumps took
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suctlon from the -1¥) ammunition holst and snother submersible
pump was used 1in A-405-M. C(C-201-L was unwatered by bucket
brigade.

67. To improve the 1list and trim, 96 tons of fuel oil
was pumped overboard from four port fuel tanks. Twenty-nine
tons of ballast water were removed from B-932-F and B-934-P.
Ten tons of fuel cll were transferred from port to starboard
tanks. During this period MINNEAPOLIS was heading for Tulagi
wvhere she arrived at about 0900 on 1 December. By the time
she arrived the list had been reduced to two degrees. At
Tulagl BOBOLINK came alongside and assisted pumping with a
6" suction line. Eight-inch projectiles and powder for No, 1
turret were jettisoned. The shoring of bulkheads and hatches
wvas started and effectively completed. Topside weights were
removed including port anchors and some eight fathoms of
chain. All store rooms in the A section of the vessel were.
emptled and the stores were moved aft. Fire main jumpers
were rigged to provide pressure on all forward plugs. At
1500 on 5 December, after considerable progress had been
made toward improving trim and list, and while the bow
wreckage was being cul away with a oxy-acetylene torch, a
heavy vapor explosion occurred Iin compartment A-204-I., The
watertight doors on the second deck in bulkheads 20 and 28
were blown off. Bulkhead 20-1/2 on the second deck was torn
loose and split at the slde. All furniture and equipnment

in A-204-L and A-206-1L were badly wrecked. A-206-L was
opened to the sea forward and A-307-L was flooded by water
pouring down a damaged hatch. A-405-M, B-202-1L, B-206-E,
B-201-L, B-204-1 and three drying rooms on the second deck,
all previously emptiled at great effort, were reflooded.
Draft forward had been reduced to some 28 or 29 feet. After
the explosion it was 36 feet, and from the standpoint of
floodling and loss of buoyancy MINNEAPOLIS was in the worst
condition since she had been torpedced.

68. Salvage work was continued. ORTOLAN was called in
to assist BOBOLINK and the second unwatering of flooded
spaces undertaken 1ln an expeditious manner.

69. Divers installed a temporary plate over missing
door No. 2-28-2 and this made bulkhead No. 28 on the second
deck suffilclently tight to permit pumping of A-206-L and
A-307-L. _

70, Additional chain (18 shots) was roused out from the
chaln locker; two shots were moved to D-308-L, two shots
wvere moved to the fantail and the remainder was thrown over
the slde.

71. A four-foot coaming was welded around the starboard
hatch to No. 1 fireroom. Welding of temporary plates and
other repairs were continued to make compartments watertight.
Concldereble shoring was done. Empty 5-inch and 8-inch
powder cans were stowed in A-204-L to maintain buoyancy in
the event it refloocded. A cofferdam was constructed along
the Ilnboard bulkhead of B-202-L. A log breakwater {photo 16)}
of palm tree trunks was constructed between the main and
upper decks at frame 20.




72, By 12 December, sufficient temporary repair and
salvage work had been completed to allow MINNEAPOLIS to get
under way for Espiritu Santo accompanied by NAVAJO and two
destroyera. During the voyage to Espiritu Santo all shored
bulkheads and decks held satisfactorily until about 1700

on 15 December when the action of the ship in the seaway
caused the armored deck above No. 2 fireroom, port side, to
commence working vertically. This resulted 1n excessive
leakage along seams and around rivets, Additional shoring
of this deck corrected the difficulty.

73, At about 1815 on 16 December MINNEAPOLIS moored along-
side RIGEL at Espiritu Santo.

4. A large portable gasoline-driven centrifugal pump
which had been originally intended for firefighting purposes
proved invaluable. During the early stages of the damage
control operations when power for the electric submersible
pumps was often interrupted and before the arrival of
BOBOLINK, this pump {1200 G.P.M. at a 20 foot 1lift) alded
materially in controlling the flooding of the second deck
compartments on the port side.

75. At Espiritu Santo repair units from BOBOLINK, ORTOLAN,
RIGEL, VESTAL and DIXIE with a Construction Battalion assisted
in making temporary repairs. The log bulkhead was removed
and a nev temporary bow structure (photo 17) was bullt of
I-beams and channel bars, plated over from the upper deck to
about three feet below the second deck. Above the waterline,
this structure including the plating was welded and below the
vaterline it was bolted. Bolted plating and stiffeners were
carried all the way to the keel. Power velocity tools were
used for installing bolts below the waterline. A new bulk-
head was constructed at frame 20-1/2, Wooden shoring in the
second deck ares (B-202-L) was replaced with metal I-beams.
Doors to the uptake spaces were blanked off. Doubling plates
were bullt along both the inboard and outboard bulkheads of
B-202-L  The inboard cofferdam which had been bullt by the
ship's company at Tulagl was replaced by & stronger one,

using heavier metal and more cement. Wooden shoring on the
forward bulkhead of No. 4 firercom was also replaced with
metal shores. Cable ends on bulkhead 74 were boxed in.

76. By 4 Jenuary, 1943 MINNEAPOLIS was ready to proceed
to Pearl Harbor but was held up to await corresponding read-
iness of PENSACOLA*. On 7 January, in company with PENSACOLA,
VIREO and other escorts, MINNEAPOLIS departed Espiritu Santo
for Pearl Harbor. Boller tube fallures caused by salting up
forced the ship to drop out when about 185 miles out and re-
turn to Espiritu Santo in tow of VIREO.

77 Additional repair work including reconditioning and
partlial retubing of Nos. 7 and 8 bollers was done and on
10 February MINNEAPOLIS departed Espiritu Santo in company
wvith two destroyers and the chartered tanker GULF QUEEN.

78. Navy Yard, Pearl Harbor was reached on 2 March and
MINNEAPOLIS was drydocked on 8 March.

79. In general, the temporary repair work held up reason-
ably well during the passage to Pearl Harbor. The temporary
stem remained in place although it buckled. The bolted plates
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were lost, probably because of ilnsufficlent bolts and also
pecause of the small size bolts ussd.

30. After permanent structural repairs were completed,
MINNEAPOLIS proceeded to the Navy Yard, Puget Sound where

te. I turret was removed for installation on NEW ORLEANS.

she then proceeded to Nawy Yard, Mare Island where the new
bow section Installed at Pearl Harbor was completely fitted
out, firerooms Kos. 1, 2 and 3 were re-bollered and a new
turret was installed. She returned to service on 9 September,

1943.

SECTION IV - DISCUSSION
A. Types of Torpedoes

81. The torpedo which struck CHESTER was undoubtedly
fired from & submarine lmasmuch as the firing vessel was

not detected visually nor by radar. It struck at mid-depth
some 10 to 12 feet below the waterline and below the armor
belt. It 1s known that Japanese submarines of the larger
size have employed two itypes of 2l-inch torpedoes. The
newer one of these has a warhead charge of 660 pounds of
hexa while the older type contains only 450 pounds of explo-
slve, Damage to CHESTER appears somewhat small for the
larger type and therefore 1t is belleved that the damage was
inflicted by the smaller or 450 pound type of warhead,

82. Although the source of the torpedoes which struck
MINNEAPOLIS has never been established definitely, most of

the evidence points to the probabllity that these were flred

by destroyers. Probably the torpedoes which struck MINNEAPOLIS
vere part of a salvo which &lso resulted in one hit on

NEW QORLEANS*.

83. Damage to MINNEAPOLIS was somewhat greater than on
CHESTER., Japenese destroyers are known to use both 21-inch
and 24-inch torpedoes of which the former has a warhead
charge of 660 pounds of hexa and the latter has a charge
estimated to be in excess of 900 pounds. Judging by the
damage it 1s probable that the 21-inch torpedo was used
against MINNEAPOLIS.

B. Structural Damage

84, It will be noted from plate I that the rupture to the
inner hull on CHESTER was larger than the rupture in the

outer hull. This is somewhat unusual and has not been noted in
Other cases of similar damage to the middle body of crulsers.
On MINNEAPOLIS, for example, rupture of inner and outer hulls
vas approximately equal in extent. The large hole in CHESTER's
. ilnner hull thus appears to have been an isolated case and one
for which no explanation is readily apparent.

85, It is noted that both vessels lost an armor plate
from the main belt directly above the point of impact, al-
though the point of impact was some three or four feet deeper
°n MINNEAPOLIS than on CHESTER., A loss of one or two armor
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plates from vessels with light ermor in the event of torpedo
damage 1s to be expected and 1s by no means an uncommon
occurrence.

86. The second armored deck on both vessels was effectlve
in restricting blast although the second deck on CHESTER 1s
only 40-pound (1l-inch) STS while that on MIRNEAPOLIS is 90-
pound (2-1/4-1inch)STS. The armored decks on both vessels
unquestlonably prevented extensive topside damage. The depth
of the hits on both vessels was an important factor in their
ability to absorb the damage. In contrast, there was exten-
sive topside damasge to both PENSACOLA* and PORTLAND* because
of the shallowness of the hits on these two vessels.

87. It is noted that liquid layer on both CHESTER and
MINNEAPOLIS was effective in preventing fragment damage inas-
much as but one fragment, and that on CHESTER, was reported

to have caused damage. In the cese of CHESTER the engine room
was inspected by representatives of the Bureau and the Norfolk
Yard with the particular objective of searching for evidence
of fragment attack on machinery and piping as well as struc-
ture. In cases where there is mo liguid layer fragment attack
is extensive. In view of the fact that the inspection re-
vealed no evidence of general fragment attack, the one isolated
fragment very probably came from the inner bottom rather than
the shell and quite possibly resulted from the inner bottom
striking some heavy object such eas the reductlion gear, and
thus breaking off a fragment. A similar inspectlon was made
in the firerooms of MINNEAPOLIS but after the bollers and other
equipment had been removed. While wing tanks on vessels with
no torpedo defense systems are to be kept filled to the water-
line at all times, primarily for the purpose of reducing heel
after damage, war experience and tests have demonstrated that
a8 ligquid layer four feet in thickness or greater will have a
marked effect in reducing the veloclty of fragments resulting
from contact torpedo detonastions against the shell.

88. The damage to the bow of MINNEAPQOLIS 1s but one of
several similar cases of torpedo damage to U.S. crulsers. Cn
high-speed vessels with fine lines forward the beam and depth
of girder are such that & torpedo detonatiom in the area adja-
cent to or forward of No. I turret will almost always result

in the complete loss of the bow. Structural destruction will
almost always so reduce the sectional modulus that the remalnlng
effective structure will be inadequate to prevent loss of the
portion forward of the region of damage.

89. Reduction of sectlonal modulus in way of the damage
amidships on both vessels approached 30%. The remainlng struc-
ture provided adequate longltudinal strength under the condi-
tions of flooding, speed and weather subsequently encountered
by both vessels,

g0, It does not appear that damage from flexural vibration
following the torpedo detonatlons was very serlous in elther
case. This parallels other war experience of U.3, crulsers.
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C. Machinery Notes

gl. CHESTER's forward engine room and No. 3 filreroom were
made useless by damage and flooding. Main steam llnes were
broken at the slip joints at bulkhead 76 thus preventing the
after engine room from obtaining steam from Nos. 1 and 2 fire-
rooms although the latter received no material damage. The
main steam lines on this ship are straight and are provided
with slip joints to take care of expension. The main steam
lines on MINNEAPQLIS are prcovided with long bends instead of
slip joints to take care of expansion and probably for this
reason they withstood the extensive distortlon which occurred
wlthout rupture.

g2. It is 1nteresting to note that CHESTER's No. 5 boiler
was practically demolished but No. 6 boiler remained intact
and was found wlth a vecuum existing when 1t was Iinspected
some days later.

93, The use of only one feed pump on CHESTER (it was not
reported which was in operation) is open to question when
steaming 1in waters where there 1s some possibility of under-
water damage. Although the reason for the use of only one
feed pump was not reported it appears improbable that this
was done for reasons of economy inasmuch as the supply of
fuel oll was about 73 percent of capaclty. In this case
lmmediately after damage the hotwell in the after engine room
overflowed because of the open feed heater drain and the
equalizing lines between the two hotwells in the two engine
roomz. This permitted considerable flooding into the after
engine room. In additiom, open fresh water and salt water
funnel drains also allowed some minor floodlng into the after
engine room bilges. The fresh water funnel drains could have
been collapsed to shut off thls source of leskage by crlmplng
the plping lnasmuch as it is copper.

9k. In analyzing the damage to CHESTER 1t was found that
the 4-1/2-1nch feed heater drain line between the forward and
after plants was not provided with bulkhead valves. A valve
r'or damsge control purposes has since been lnstalled in this
line abaft bulkhead 83 ip No. 4 firercom. It can be operated
from each slde of the bulkhead as desired. The fresh water
funnel drains have been so altered that they will empty into
double bottom tanks in each fireroom. It was found that some
of these drain lines already had stop valves 1nstalled at
bulkheads and these were not removed in performing the above
elteration. Further, the salt water funnel drains have been
blanked off so thet they discharge into the bilges of the
respectlve spaces. 1In order to provide an emergency source
of fuel oll in the event of damage, the fuel oil booster
pumps have been fitted with plug connections and suction
lines In each fireroom. In addition, hand-operated fuel

oil pumps have been installed. These alterations were com-
pleted on CHESTER and have been authorized for other vessels
of the c¢lass as reguired. .

95, At the tTime of the casuclty CHESTER had no auxilisry
source of electrical power except that from storage batteries
located forward and aft of the machinery spaces. Shorted
leads 1n the flooded speces prevented utilization of power
from the batteries., Hand lanterns were invaluable during

the short time that CHESTER was wilthout power. Since this
action, two 100 KW diesel generators have been installed

one forward and one aft of the machinery spaces, on sll
vessels of this class. Emergency leads and sadditional fuze
boxes have been provided for these auxiliary units., Other
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damage control improvements made to vessels of this class
include a diesel-driven 1000 g.p.m. pump forward and two

300 g.p.m. electric-driven pumps, one forward and one aft.
The number of portable electric submersible pumps of an
lmproved type has been Increased to 12. The flire main system
has been altered and now forms a horizontal loop in the
machinery spaces with a vertical loop both forward and aft

of these spaces. Similar improvements heve been authorized
on other vessels of the class,

96. As 1s evident from the plans, the arrangement of
machinery spaces of MINNEAPOLIS differs considerably from
that on CHESTER. At the time of damage on MINNEAPOLIS Nos.
7 and 8 boilers in No. 4 firercom were in use. The tempo-
rary loss of power, noted in paragraph 61, then occurred and
lasted untll full pressure could be regained in No. 4 fire-
room. As 1in the case of CHESTER, drains from the forward
fireroom into the engine rooms contaminated feed tanks. It
was necessary to use sea water in the two remailning boilers.
To reduce priming, boiler compound was injected into each
boiler at 15-minute intervals. Considerable operational
difflculty from the use of salt water feed was encountered
as & matter of course. While at Tulagl steam was supplled
first from tugs and finally from a destroyer's shore connec-
tion line via two 1-1/2-inch lines connected to the saturated
steam line for No. 7 boller. It was found that by careful
operation steam at 290 pounds pressure could be made avail-
able to MINNEAPQOLIS, using 400 pounds pressure on the des-
troyer. By doing this MINNEAPQOLIS was able to gain an appre-
clable amount of feed water in addition to receiving 60% of
the steam required to operate one main generator. No. 7
boller was also furnishing steam during this interval.

97. - Immediately after MINNEAPOLIS was struck amidships
and before the mein steam line stop to No. 2 fireroom could
be closed, sea water entered No. 4 high pressure turbine (all
pressure was off of this boiler) and caused it to stop. The
auxlilisries in the forward engine room, with the exception

of the generators, were started up, taking steam from the

No. 4 fireroom. An attempt was made to start up the forward
engines by taking steam from the No. 4 firercom, but the
8team pressure dropped. It 1s apparent that the steam pres-
sure in Nos. 7 and 8 bollers was not sufficient to handle
this additional load. Nos. 7 and 8 boilers were having feed
vater difficulties also which may have comtributed to this
drop in pressure. The exhaust and supply blowers to the
forward engine room stopped when the power temporarily failed.
Before the forward generators could be started up the heat
from the leak 1n the superheated steam line, noted in para-
graph 62, made the forward engine room untenable and it was
necessary to abandon thls space.

98. Those alterations described for CHESTER have been
applied to MINNEAPOLIS and vessels of the same class where-
ever applicable. Further, MINNEAPOLIS has recelved an
additional 8000 gallons per day distilling plant for emer-
gency use in order to provide a means for meking feed water
in the event of a casuslty to the main evaporating plant.
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a9. The superiority of the arrangement of machinery spaces
on CHESTER compared to the arrangement on MINNEAPOLIS was
demonstrated. The arrangement on MINNEAPOLIS presents a
vulnerable target for complets loss of power from one hit and
it obvlously was fortunate that the hit in way of No. 2 fire-
room was not In way of either engine room or No. 4 fireroom,

in which case the complete loss of all power would have been
inevitable. If the hit had been in way of No. 3 fireroom there
is & probability that all power would have been lost by damage
to maln steam lines.

‘ D. PFlooding and Stability
(Plates I and II)

100. Despite the fact that flocding was extensive on both
vessels, GM never became negative although it was sharply
reduced 1in both instances. Calculaticns indicate that for
CHESTER OM was reduced from 4.3 feet to about 1.1 feet in

the mostT c¢ritical condition when there was free surface in
both No. 4 fireroom and the after engine room. Approximately
2200 tons of water were taken sboard CHESTER. For MINNEAPQLIS
GM was reduced from 4.0 feet to about 1.3 feet. In this case
gome 3200 tons of water were taken egboard. The effect of

free surface on ithe second deck was conslderable eand caused
the major portion of the reduction. CHESTER suffersd a greater
loss of @M tha1 MINNEAPOLIS principally because the area of
free surface was greater than on MINNEAPQLIS.

101. These two cases are good examples of the benefits of
adhering to the Bureau's liquid lcading instructions. In

both ceses it 1s noted that large angles of heel did not de-
velop as would have been the case if wing tanks in way of
camage nh2d been empty before damege. Moreodver, it has been
polinted out by the Bureasu that it is necessary to keep liquids
in certaln tanks 1n addition to wing tanks for the purpose of
mainteining adequate stabllity. C(Cruisers of both of these
classes had good stability characteristics with some mergin,

8s origlnally designed, but alterations since commissioning
have caused some reductions in stebility which must be compen-
seted by retalning certain amounts of liquids low in the ship.
Fortunately this was apparently done in both cases as the
stabllity was adequate for the rather extensive flooding in-
curred. Every effort 1s made in newv designs to provide
adequate stability to ccver cases of reasonably severe damage
with some marglin remalning. Retalning liguids in wing tenks
however, will always be required to minimize the angle of heel
after damage, and some bottom tanks may have to be kept filied,
eéven in new ships, to meet stability requirements. Alterations
during the life of the ship may reduce design margins to a
dangerous point. Introduction of liguid ballast for stabllity
tompensation further increases the average operating displace-
ment with many attendant disadvantages. It 1s much better,
therefore, to adhere to the original design conditions as to
fixed installatlons and consumable loads, except in cases of
urgent militery necessity.

E. Damage Control

102. The means taken on both vessels to correct list by
bumping liquid overboard and transferring other liquids, rather
than counterflooding, not only brought the vessels upright but
also increased the reserve buoyancy. CHESTER's engineering
Personnel proved equal to the task of keeping steam up in

No. 4 fireroom by ingenious and promptly applied



methods. MINNEAPOLIS' performence in regaining power and
re-orienting the machinery plant was equally outstanding.

103. The fortultous use of & special gasoline-driven
pump by MINNEAPOLIS 1s noted. This type of pump is heavy
and unwieldy and inefflclent for its welght. Present
cruiser allowances of 12 portable submersible electric
pumps and of 6 gasoline handy billys of an improved type
plus the installation, noted in paragraph 95, of diesel
pumps and dlesel generators with electric pumps should

be more than adequate for any situation in which a heavy
unwieldy pump would be of value.

104, The records of both vessels are indicative of the
great lmprovement in damage control technique which occurred
in the fleet during the first year of the war. The installa-
tion of modern equipment and facilities 1in all vessels should
result in ships with even more ability to control damage, and
continued training should result in maintaining high stan-
dards of performance by operating personnel.
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