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SUMMARY

Data on battle damage to foreign surface ships of the brzic
classes during World War II are systematized and generalized in ttﬁu
book. One chapter is devoted to a description of the effects of aerial and \
underwater atomic explosions on ships (based on tests at Bikini Atoll).

Basic conclusi;)ns are drawn on the effectiveness of attra.ck by
different types of weapons on the structural integrity of warships and the
significance of damage control measures. The appendixes list well- ' ! 2
known cases of-'losses of foreign aircraft carriers, battleships, and
cruisers. |

This book is intended for shipbuilders in general, for personnel of
VMF [Voyenno-Morskoy Flot -- Navy], and for use in related training

establishments.
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. 5 PREFACE

One of the most important research methods on the survivability of
ships is to study their behavior under wartime conditions in the presence
of significant damage. The first serious review of the cirqumstances and
causes of battle damage to ships .from the point of view of survivability
was made by Admiral S.0. Makarov, who devoted many years to this
research; it has bc-en continued by Academician A, N. Krylov,

Attaching great significance to the necessity of studying ship dam-
age, A.N. Krylov wrote in his book "Some Cases of Shipwrecks and Ship
Losses'' (Nekotoryye sluchai avariy i gibeli sudov):" A descripticn of
wrecks that have occurred, a critical review of their causes, and full and
honest information about them may contribute to averting wrecks or, at
least, contribute to climinating the repetition of wrecks which have
occurred before, "

The outstanding work of N. N, Kuteynikov and individual work.s of
other authors have been devoted to an analysis of battle damage and sur-
vival of ships from experiences in the Russp-Japanese War. An an-lo-
gous research on ship battle damage in World Wér I was made by K.P.
Puzyrevskiy. V.P. Kostenko, L./.. Gordon, N.Ya. Mal'tsev, and
others performed a great work on the analysis of batile damage and sur-
vivability of individual foreign shipé .during the period of World War II.

B ' However, up to the present time, a sufficiently complete and systema-

tized examination of battle damage from experiences of World War II has
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¥ World War II, especially in cases of damage to battleships and cruisefs.
Attack solely by shells is not typical .of modern warefare at sea; more=-
over, extr.emely small amounts of authentic and realistic data have been
published. For this reason, the effect of guns is not specially considered

in this publication.

This book contains information on a considerably greater number
of damaged ships than that indicated in Table 1 beca.u;ze the analysis .
of damage in individval cases includes damage to several ships. . In
addition, damage information concerning a great number of ships is re-

duced to abbreviated form.

TABLE 1

Distribution of Investigated Cases of Loss and Damage According
to Class of Ship and Type of Attacking Weapon

Class of Ship

Attacking Weapon cv BB CA/CL DD Total

Torpedo 11 6 11 5 33

Mine - 3 1 5 9

Aerial bomb 15 6 8 3 32
. Combined effect of weapons 6 6 8 -- 20
4 Kamikaze aircraft | 5 -~ -- 3 8
i Total 37 | 21 28 16 102




not been published. This book is the first attempt to fill this lack.

The author has set as his goal the systematizing and generalizing
of experiences of World War II in relation to the survivability (watertight
integrity and battle endurance, explosion and fire protection, durability of
weapons and technical equipment) of surface ships of the principal capi-
talist nations against the effects of various kinds of modern weapons.
The fundamental results of atomic explosica tests cited in tfxis book per-
mit the reader to familiarize himself with the charapter of damage to
ships due to attack by atomic weapons.

The extent and character of ship damage, structural guarante;as
of survival, and also the actions of personnel in damage control and ship
repair under battle conditions are analyzed in specific examples.

This book examines 102 cases of damage and losses of surface
ships of the four basic classes: aircraft carriers, battleships, cruisers,
and destroyers, and embraces practically the entire range of displace-
ments (from 1000 to 70, 000 tons) and all the various architectural types
of surface ships of World War II,

The effects of torpedo explosions, mine explosions, ax‘ld bomb
bursts upon ships are analyzed and also the simultaneous effects of pro=-
jectiles. In addition, some characteristic cases of the employment
of Japanese kamikaze aircraft are considered. The use of gﬁns is
treated in the book only in terms of the simultaneous effects of shells

with other forms of weapons which have been more characteristic of
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FOREWORD

This translation has been undertaken to make available in English
an overall survey and analysis of naval surface ship losses in World War
II. It is believed that the translation will be useful as an abbreviated
compendium of important cases of damage and loss. (The book does not
discuss either damage to Russian snips or Russian trends in warship
design.) i

The general ideas on causes of damage are worthy of considera-
tion. The book brings out by numerous examples the need for carefully
planned protection and damage-control features of al] types if ships are
to survive attacks or to continue their mission. Specialists in ship
protection may profit more from the description of wartime expe:iénce
and system weaknesses than from the general methods described for
overcoming the weakx;ésses.

No attempt has been made to verify the facts reported in the
original,

This translation was edited by Dr. W.J. Sette and Mrs. Anastasia

L. Cook of the staff of the David Taylor Model Basin.

iii




The separately considered cases of damage to ships are distrib-
uted in Table 2 according to the fleets of the leading capitalist maritime

powers which were belligerents in Warld War II,

TABLE 2

Distribution of Investigated Cases of Loss and Damage
According to Fleet and Class of Ship

Class of 3hip
Fleet CV . BB CA/CL DD Total
Great Britain 6 2 ; § 2 17
Unitzd States a 14 1 6 12 33
Germany -- 12 7 2 21
Japan 17 5 5 -- 21
Italy - 1 2 -- 3
Netherlands -- -~ 1 -- 1
Total 37 21 28 16 102

In the consideration of each case of ship damage studied in this
work, the following general plan of presentation is maintained: basic
ship data, condition of ship before damage, details of damage to ship,
character and extent of ship damage, damage -control measures taken by
ship personnel, results of damage, and brief conclusions.

The characteristics of the basic ship data include overall tactical-
technical elements and brief characteristics of structural integrity. In

the descriptioa of the condition of the ship before damage, information is
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given (wherever possible) on the presence of liquid loads and their dis-
tribution, the condition of engines, elements of buoyancy of the ship, and
so forth. Circumstances of ship damage are revealed with an indication
of the characteristics and conditions of weapon attack, tactical circum-
stances, geographical éituation, and a series of other conditions,

Damages to ships are considered in the foilowing order: charac~-
ter of hull damage; compartment flooding; change in buoyancy; character
and reasons for outbreaks of fires and their results; damage to engines
and electrical equipment, weapons, observation and communication in-
stallations, and da:;xage to steering gear. The influence of damage on the
fighting capacity of the ship is characterized. Published information is
included on the number of personnel lost.

Consideration of measures taken by the crew in damage control is
made in the following sequence: measures to prevent flooding and to right
the ship, measures to prevent fires and explosions, restoring and putting
in operation the weapons andrtechnica.l installations of the ship, actual
experience and weaknesses in damage-control procedures, and the effec-
tiveness of measures taken. Measures taken to protect the vital activities
of the ship crew are considered separately.

At the end of each case under consideration, dai.. are revealed
concerning the results of damage received as a consequence of which the
ship was either lost or remained afloat, although considerably damaged.

Conclusions concerning each case of damage include a short




evaluation of the structural parameters of ship survivability and actions &0 J
of the crew in damage control in actual conditions of battle. At the end of
each chapter, the conclusions drawn concerning damage to shipsof a v
given class contain total data oﬂ the causes and results of damage, the
influence of the type of weapon on the character of destruction, and some
conclusions on the structural provisions for the survival of a given class
of ships. In a separate chapter'(the fifth), summary data and some con-
clusions are set forth (according to data from the foreign press) on all
four classes of surface warships considered in this book,

The last (sixth) chapter of the book is concerned with damage to
ships by aerial and underwater atomic explosion experiments conducted
by the Tinited States at Bikini Atoll in 1946 (the basic results of which
have been published).

Accessible local and foreign sources were widely used in writing
this book. The author takes this opportunity to convey his sincere thanks i
to A.M. Breyev and V,P. Kalyanov for a whole series of valuable sug-
gestions in the preparation of the manuscript and also to V.V, Ashik who
supplied very important notes and recommendations.

All comments and desires of readers concerning the data in this

book which are addressed to the publishing house will be accepted by the -

author with thanks,
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CHAPTER |

DAMAGE TO AIRCRAFT CARRIERS

SECTION 1 - EFFECT OF TORPEDOES

1. LOSS OF BRITISH AIRCRAFT CARRIER COURAGEOUS,

17 SEPTEMBER 1939

Basic Ship Data. COURAGEOUS was built as a large cruiser .

(laid down in 1915, launched in 1916, and commissioned in 1917), but in

1928 she was refitted as an aircraft carrier and was modernized in 1936,

Displacement:
standard 22, 500 tons
full load 26, 500 tons

Principal dimensions:
length overall 239.6 meters
length BP 224 meters
beam 24.8 meters
width of flight deck 30.5 meters
mean draft 6.8 meters

Speed:
full 30 knots
flank 31.5 knots
Range of action at
economical speed 3200 miles
Ship complement:
peace time - 750
wartime 1215

Armament:
48 aircraft
16 120-mm single-barrel mounts
4 47-mm antiaircraft guns
40 40-mm antiaircraft guns

Armor:‘
50-76 mm on sides
25 mm on upper decks
38 mm on lower stern deck
76 mm over superstructure

Overall power of the turbine
installation (4 shafts) 90, 000 hp
18 Yarrow boilers

Bunker fuel:
normal 3500 tons
full 3940 tons

Damage to the Ship and Aftereffects. On 17 September 1939

COURAGEOUS was proceeding in company with a convoy of four destroyers




at 15 knots off the southwest coast of Ireland. Attacked by a German sub-
marine at the instant she had completed a maneuver to retrieve aircraft,
the ship received two torpedo hits in the midsection (in the machinery
spaces and boiler room) portside; see Figure 1. Twenty minutes after
the explosions, the carrier sank. Only about 700 of her crew were saved

by destroyers and nearby British submarines.

PR | T
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Figure 1 - COURAGEOUS. Diagram of Torpede Hits
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Figure 2 ~ COURAGEOUS. Diogram of Underwater Protection
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Conclusion. Weak underwater protection (Figure 2) did not ensure
the watertight integrity of the ship, and as a consequence, the carrier
sank in a short time from two torpedo hits.

2. LOSS OF BRITISH AIRCRAFT CARRIER ARK ROYAL,
14 NOVEMBER 1941

Basic Ship Data. ARK ROYAL was the first British aircraft car-

rier built as such (laid down in[l935, launche'd in 1938, and commissioned

in 1939).
Displacement: Armament:
standard 22, 000 tons 60 aircraft
full load 27, 000 tons 16 144-mm
32 40-mm
Principal dimensions: 32 20-mm
length at designed
waterline 216 meters Side armor:
at the flight deck 244 meters 102 mm
beam at designed
waterline 28.9 meters Full speed:
at the flight deck 30.5 meters 31.5 knots
mean draft at full
load displacement 7.3 meters Range of action at economical
height from the speed: 3200 miles
keel to the flight
deck 25.3 meters Power of turbine installation
(3 shafts): ~ 102, 000 hp
six boilers
Crew:
1600 men

The ship had a comparatively long flight deck, which was extended
by the addition of an overhanging cantilever section beyond the stern. The
flight deck was included in the general provision for ship strength. A two-

hangar system was adopted for the storage of aircraft (the upper hangar



was 173 meters long and the lower hangar 137 meters long; hangar open-

ings were 18.3 meters wide and 4.9 meters high).

In thé design of the ship, specia.l attention had been paid to provi-
sion for transverse hull strength. A decrease in the height of the trans-
verse beams in the hangars was compensated for by shortening the span
of the beams of the longitudinal bulkheads. * 7

The hangars were divided into sections by metal fire curtains and
were equipped with a special fire prevention system (sprinklers and fire
extinguishers). Aviation gasoline was stored in special storage bunkers
\;hich were not included in the main hull structure. More than half of the
construction on the hull was completed by welding, including transverse
and longitudinal beams, decks (with the exception of the assembly of the
flight deck and upper hangar deck), outer plating, and complete bow sec-
tion of the ship.

Ship armor plating was limited by the area of the machinery
spaces, boilerroom, and ammunition magazine\s. The underwater pro-
tection had great extent; however, its resistance to an underwater ex-
plosion was obviously insufficient, as wartime experience has borne out.

The boilerroom was loca.ted within the limits of one large com-
partment of the ship, which was divided by longitudinal bulkheads. As the
Chief Naval Architect of the British Navy pointed out in his report to the .

Institute of Naval Architects in March 1939, it was necessary to lead the

*Translator's note;,_.. . . : : :
s This is a literal translation of the Russian text.
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Figure 3 = ARK ROYAL

& Longitudinal cross sectlon with places indicated where torpedoe exploded; b. Plan view of flight deck;
¢. Plaa view of lower gallery deck. The following decks are indicated on the diagram: 1. Flight; 2. Upper
gallery; 3. Upper hangar; 4. Lower gallesy; 5. Lowes hangar; 6. Upper; 7. Maia; 8. Lower; 9. Platform




general flue horizontally to the base of the stack because of the limiting
height of the space between the upper sections of the boilers and the lower
-hangar deck.

Control of the machinery installation was centralized and accom-
plished from a special station.

Six turbogenerators were installed aboard the aircraft carrier
which fed 220 volts through a line running through the main deck on bcth
sides. The control of the electrical system of the ship was concentrated

in the main switchboard.,

Damage to and Circumstances of the Loss of the Ship. The carrier,

having completed an operating mission in the Gibraltar area, was torpe-
doed by a German submarine. As a result of a torpedo hit on the star-
board side (Figure 3), the starboard boilerroom was immediately flooded,
the ship quickly began to heel, and water began to enter the adjacent bbrt
boilerrcoms through the flues.

For a short time the ship maintained speed, but, as a result of
damage, a vibration appeared in the hull and intreased in intensity; in-
creased c0mpartmént flooding forced the crew to stop engines. Immedi-
ately on losing way, the ship took on a list of 15 degrees. The operation
of eight bilge pumps did not have a lasting effect (because the list could be
decreased in all by 2 degrees); therefore the list of the ship continued to
increase and soon reached 20 degrees (Figure 4). The list made it im-

possible to launch a boat, and the ¢rew remaining on the ship debarked
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Figure 4 — Loss of ARK ROYAL

onto the deck of a rescue destroyer via Jacobs ladders. A majority of the
crew abandoned the ship, and the remaining men, together with the officer
complement, stayed aboard the wrecked ship for another 12 hours trying
to save her and to reach Gibraltar.

Convinced of the hopelessness of the measures taken to save the
ship, the captain ordered that the shib be abandoned. Two hours later
the carrier rolled over and sank. The entire crew, with the exception of
one man, was saved.

Conclusions. “ The newly built British aircraft carrier took on a
significant list from a hit in the midsection of the hull by one terpedo and,
remaining afloat a little more than 14 hours, rolled over and sank. This
attests to the following structural deficiencies in the ship:

a. The resistance of structural underwater protection was cﬁn-

siderably less than the destructive action of the German torpedo (approxi-



mate ratio 1:1.5)*. Therefore, the fundamental protective bulkheads
were ruptured as a result of the explosion, and the water then immediately
entered into the vitally important compartments of the ship. ‘The low
position of the platform over _t.he underwater protective belt (characteris~-
tic of the British system of ship construction for hulls of ‘similar ships)
also.led té) the flooding of topside compartments.

b. Inadequate integrity and :.vntertightness of bulkheads (especially
transverse) which were not in the immediate zone of c}estrpction of the'
explosion appearcd to be the obvious reason for the spread of flooding
(even ti.ovgh slowly) throughout the entire ship and for the growing list.

c. All boilerrcoms were joined by an overall horizontal low-lying
Fue and ventilator ducts were interconnected; these features contributed
to the spread of the water.

d. The stability of the ship was deflicient as its capsizing attests.
This was the result of prescribing in design stability features based
mainly on the ship roll (this was noted in the Naval Architect's report
' previousiy mentioned).

e. Deficiencies of bilge-pur’nping equipment aboard ship made it
impossible to s-top the continuous flooding of compartments.

Damage -control procedures were poorly organized. The primary

* The resistance of the structural underwater plating of the ship is com=-

pared to the weight of the exploding substance whose blast can be with- "
stood. The weight of a German torpedo was about 400 kg, and the resist-

ance of ARK ROYAL's structural underwater plating was equivalent to a

number no greater than 250 kg of TNT, whence comes the ratio 1:1.5.' 3
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attention of the commanding officer, immediately after the explosion,
was concentrated on saving the crew; most of them were taken off during
the first hour after the ship was damaged. Due to the deficiencies of
bilge -pumping equipment, the small group of men remaining on the ship

was not able to save her.

3. LOSS OF BRITISH AIRCRAFT CARRIER EAGLE, 11 AUGUST 1942

Basic Ship Data. EAGLE was built as a battleship (laid down in

1913, launched in 1918, and commissioned in 1920), She was converted

to an aircraft carrier in 1923 and modernized in 1932.

Displacement: - Armament:
standard 22,600 tons 21 aircraft
full load 26, 400 tons 9 152-mm guns in single-barrel
mounts
Principal dimensions: 4 102-mm guns in dual-purpose
length overall 203.3 meters mounts
beam of the 19 20-mm automatic guns
basic hull 28.3 meters
beam overall 32.05 meters Speed:
width of the 24 knots
flight deck 30. 5 meters
mean draft 7.3 meters Full power of the turbine
installation (4 shafts) 50, 000 hp
Underwater protection: 32 boilers
armor along four -fifths of the
ship length Fuel bunkers:
1.9 meters wide on the side normal 2500 tons
maximum 3750 tons
Crew:
750 men

Damage to and Circumstances of the Loss of the Ship. In company

with other British ships, EAGLE was escorting a convey enroute from

Gibraltar to the area of Malta when she was attacked by a German sub-

9




marine which launched a spread of several torpedoes from her forwax.'d
torpedo tubes. The carrier received three or four torpedo hits on the
portside; these were distributed almost evenly along the length of the ship
(I.i‘igure 5). After remaining afloat for some time, the ship sank., Since
the details of the loss of tihe carrier have not been published, it is not

possible to draw any conclusion on the nature of the damave,.
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Figure 5 = EAGLE. Oriented Diogram of Torpedo Hits

4. LOSS OF UNITED STATES AIRCRAFT CARRIER WASP,
15 SEPTEMBER 1942

Basic Ship Data. WASP was laid down in 1936, launched in 1939,

and commissioned in 1940,

Displacement: 14,700 tons Armament:
75 aircraft
Principal dimensions: 8 127 -mm dual -purpose guns
length 209, 8 meters 49 automatic guns
beam 24,5 meters
draft 6.0 meters Armor:
ship lightly armored
Full speed: 30 knots thickness of armored
deck 25 mm
Power of the turbine installation
(2 shafts): 55, 000 hp

Damage to and Circumstances of the Loss of the Ship. Together

with SARATOGA and HORNET, WASP was operating in a tusk force in the

10



vicinity of Solomon Islands and patrolling between the islands of Guadal -

-
-

. canal and Espiritu Santo.

On 15 September 1942, WASP and HORNET appeared in the vicinity
of the island of Santa Cruz. That afternoon WASP -was attacked‘by a
Japanese submarine from a distance of-500 meters and received three
torpedo hits in the bow, starboard side (Figure 6). At the instant of the
torpedo attack, WASP was refueling aircraft and, consequently, all of the

gasoline lines were full of gasoline,

M e | D
a o

Figure 6 = WASP. Dicgram of Torpedo Hits

As a result of the torpedo explosions (533-mm caliber), fires
broke out, and the burning along with the damage to the gasoline lines in-
creased the blaze, which quickly spread throughout the ship. The hull of
the ship was shaken by internal explosions. The carrier took on a great
quantity of water and listed heavily. It was not possible to put out the
fires, and the crew abandoned the blazing and listing ship (Figure 7), after
which United States destroyers fired more torpedoes into her to hasten
sinking.

Conclusion. WASP received severe damage as the result of three

torpedo hits; huge fires broke out aboard, and the ship appeared to be

11
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Figure 7 = Loss of WASP :

beyond recovery and was therefore sunk.

5. DAMAGE TO UNITED STATES AIRCRAFT CARRIER INDEPENDENCE,
20 NOVEMBER 1943

Basic Ship Data. INDEPENDENCE was the first of eight light

aircraft carriers of her class which were refitted from CLEVELAND-

Class cruisers (laid down in 1941, launched in 1942, and commissioned in

1943).
Displacement: Armament;
standard 11, 000 tons 45 aircraft
full load 13, 000 tons 4 127-mm in dual systems
26 40-mm
Principal dimensions: 40 20-mm automatic guns
length 184 meters
beam 18.7 meiers Full speed:
draft 6.0 meters 33 knots
Armor: Power of the turbine
light installation (4 shafts): 100, 000 hp
Crew: 1400 men

12



Damage to the Ship and Aftereifects, Toward the end of the day

on 20 November 1943, a task force of high-speed aircraft carriers, with
INDEPENDENCE in company, underwent an air attack by Japanese air-
craft in the vicinity of the Gilbert Islands. During a left turn at high
speed, INDEPENDENCE received a hit from an aerial torpedo (Figure 8)
which exploded 4 meters from ‘the after bulkhead of the after machinery
spaces on the starboard side. All of the hull structure in the area of the
explosion was destro;ed, including the first platform and the lower ar-
mored deck; a large hole was formed in the side (Figure 9). Within 2 or

3 minutes aiter the explosion, the after machinery spaces were {looded

§E B
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Figure 8 = INDEPENDENCE. Area of Torpedo Hit Shown

ARG

Figure 9 - INDEPENDENCE. Hole in Side from the Explosion of the Terpedo
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and the water slowly began flooding the after boilerroom and the after

magazine through the open piping system and electric cable packing -
glands. The right inboard screw began to vibrate and, before the engines
could be stopped, it broke at the flange. Then, as a consequence of -
strong vibration, still one more shaft went out of commission, and speed <
dropped to 13. 5 knots.

At the auxiliary base, toward which the ship headed under its own
power, the hole was temporarily fixed and a preliminary repair was made

to enable transfer to a main base for major repairs.

Conclusions. INDEPENDENCE received severe damage to the
hull and engines from the explosion of one aerial torpedo in the stern sec-
tion and went out of commission,

Open piping and leaky electric cable packing glands in the bulk-
heads caused the spread of water to compartments adjacent to those which
were flooded aé a result of damage by the explosion.

6. DAMAGE TO UNITED STATES AIRCRAFT CARRIER INTREPID,
FEBRUARY 1944

Basic Ship Data. INTREPID belongs to ships of.the ESSEX class

which was built in the United States during World War II (laid down in

1941, launched and commissioned in 1943).

Displacement: Principal dimensions;
standard 27, 100 tons length 266 meters -
full load 33, 000 tons beam 28. 4 meters
draft 8.8 meters

length of flight deck 246 meters

14



Armament:

12 127 -mm dual
installations
72 40-mm

Crew:
2500 men

about 100 aircraft

52 20-mm automatic guns

-purpose

Damage to the Ship and Aftereffects.

Full speed: 33 knots
Armor:

" sides 100 mm

deck 75 mm

Overall power of the turbine
installation (4 shafts): 150, 000 hp
boilers 8

In February 1944, INTREPID

was a part of a task force which participated in the battles for the Gilbert

and Marshall Islands.

During the time that she was completing one opera-

tion, INTREPID received a torpedo hit in the stern section of the ship

(Figure 10).

As a result of the explosion,

the steering mechanism was

seriously damaged, and part of the after compartments were flooded. The

carrier was forced to return to base at Pearl Harbor for major repairs.

o MA‘ e T A

Figure 10 -

Conclusion.

15

INTREPID. Area of Torpedo Hit Shown

INTREPID went out of commission and was returned

' to base for repairs as the result of one torpedo hit.




7. LOSS OF UNITED STATES ESCORT CARRIER LISCOME BAY,
24 NOVEMBER 1943

Basic Ship Data. LISCOME BAY (built in 1942-1943) belongs to

CASABLANCA class of escort carriers which were built in great numbers

throughout World War II.

Displacement; Armament:
standard 6730 tons 20 aircraft
full load 10, 200 tons 2 127 -mm in dual -purpose mounts
16 40-mm
Principal dimensions: 24 20-mm automatic guns
length 152. 0 meters
beam 19. 8 meters Full speed: 18 knots
length of the flight
deck 140. 0 meters Power of engines
draft 6.1 meters (2 shafts): 11,200 hp
Steam -reciprocating
Crew: engines were installed
800 men as the power plant.

Damage to the Ship and Aftereffects. The aircraft carrier was

part of a formation which had completed a mission against the Gilbert
Islands. On the morning of 24 November 1943, a torpedo launched by a
Japanese submarine struck the carrier in the midsection portside (between
the machinery spaces) and caused a powerful explosion. The carrier
caught fire and, settling by the stern, sank 20 minutes later,

Eyewitnesses stated that a few seconds followitig the explosion of
the torpedo, there was a second explosion (obviously internal) and aircraft
and various equipment were tossed overboard (some to a heigﬁt of more
than 50 meters). The midsection of the ship caught fire, and soon

LISCOME BAY began to list to port. The stern section of the flight deck

16



for a length of about 30 meters flew into the air, and the starboard side
settled into the water for a significant length of the ship. Explosions con-
stantly occurred aboard the carrier throughout the tifne she was going
down (it was felt that individual bombs and torpedoes had exploded).

In all, 712 men were lost, including 54 officers. Only about 10
men were saved. The ship was enveloped in flames so quickly that no
kind of damage -control or firefighting measures were taken or considered.
A majority of those saved were badly burned, wounded, and suffered

contusions.

Conclusion. Escort carrier LISCOME BAY suffered severe dam-
age to the hull from the explosion of one torpedo in her midsection and
from explosion of the ship ammunition; she sank in 20 minutes and most of
the crew were lost.

8. LOSS OF JAPANESE AIRCRAFT CARRIER SHINANO,
28 NOVEMBER 1944

Basic Ship Data. SHINANO (Figure 11) was built as the third of a .

series of the gigantic YAMATO-Class battleships (laid down as a battle~
ship toward the end of 1940 at the Yokosuka Naval Shipyard). Huge
losses in aircraft carriers during combat off Midway Island in 1942 forced
the Japanese to convert this battleship, then under construction, into a
large aircraft carrier.

SHINANO was turned over to the fleet on 18 November 1944 and

was at that time the largest aircraft carrier in the world.

17
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Figure 11 — SHINANO. General View of the Ship

Displacement:
standard 59, 000 tons
full load 72, 000 tons
on trials

68, 000 tons

Armament:
about 100 aircraft
16 127 -mm
more than 100 25-mm
automatic machine guns

several launching platforms for
jet -propelled projectiles,
120-mm caliber.

Principal dimensions:
length at designed
waterlevel
greatest beam
mean draft

256 meters
36.3 meters
9.75 meters

Designed speed of the aircraft carrier was 27 knots. However,
the speed was 'highef due to the preservation of the overall power of the
main turbine installation 6f 150, 000 hp (like that aboard YAMATO); her
displacement was less due to the reduction of the weight of the armor
(thickness of the side armor was reduced to 8 inches in place of 16 inches
aboard YAMATO-Class battleship).

Wartime experiences on the use of aircraft carriers in the Pacific
Ocean were taken into account in the design and construction of the ship.
The armor of the flight deck had’a thickness of 75 + 25 mm. Bulkheads of
the hangar were armored (15 mm at the bow and 50 mm at the stern). The

hangar was divided along its length into two parts: the bow (open) occupied

18



two-thirds of the length of the hangar; the stern was completely enclosed.
The ship was equipped with improved systems for the storage and delivery

of fuel, ventilation, firefighting, etc,

Damage to and Circumstances of the Loss of the Ship. Even be-

fore the aircraft carrier was handed over to the fleet, the majority of the
crew was aboard (1900 sailors and officers). In the period of 10 days
following commissioning, the loading of supplies and ammunition \;a.s
accomplished; then, because of the air threat in the Tokyo area, it was
decided to transfer the ship to the Inland Sea. When the ship departed .
Yokosuka, only two important construction operations remained to be
completed: testing of the compartments with air and sealing bulkhead
packing glands for cables and piping.

During the night of 28 November, the carrier was underway in
company with three destroyers at a speed of 18 to 20 knots. The United
States Submarine ARCHER FISH (BALAO class built in 1943-1944; 1525
tons; 21 knots; ten 533-mm torpedo tubes) at a significant range picked
up the ship on radar and identified her as a Japanese aircraft carrier.
Darkness and a cloudy sky permitted ARCHER FISH to surface and re-
main unnoticed. The carrier was proceeding approximately 1 knot faster
than the full speed of the surfaced submarine, but her zigzag course per-
mitted ARCHER FISH to keep up.

At 0300 the carrier suddenly changed course, and the submarine

appeared in front of her. At a rapidly closing range, the submarine

19



descended to periscope depth and from a favorable position, launched six
torpedoes at the carrier. The first torpedo struck the stern of the ship,
and the second struck the starboard side at a distaﬁce of about 45 meters
from the first; the remain_ing four apparently also struck the starboard
side, but the exact locations were not precisely established.

The carrier immediately took on a list of 9-10 degrees to star-
board. By counterflooding compartments on the portside, the crew was
temporarily successful in holding the list to 12 degrees, but intense
flooding of compartments continued. Fires broke out aboard ship. Al-
though the firefighting apparatus was in good condition, hardly anyone knew
how to use it. There was even a completely ineffective attempt made-to
put out the fire with buckets of water. A panic broke out aboard. The
civilian technical personnel (although wearing military uniforms) refused
to obey orders from the bfficers;

At 0500 SHINANO was still barely underway and continued her
gradual list to starboard. Counterflooding of compartments appeared to
have essentially no influence. Toward 0600, i.e., 3 hours after the ship
was torpedoed, her mechanical installation went out of commission. Prep-
arations were immediately made to abandon ship. The accompanying

- destroyers approached broadside to the wrecked carrier and at 0800 be-
gan to take off the crew. In all, they were successful in saving 75 percent
of the personnel on board. The list continued to increase, aﬁd soon

SHINANO rolled over and, settling by the stern, sank.
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Conclusions. SHINANO, a large Japanese aircraft carrier of the
latest construction, rolled over and sank in a period of 5 to 6 hours from
the hits of six 533 -mm torpedoes in one side.

Iﬁ analyzing the circumstances of the loss of SHINANO, it is
necessary to note that one of the torpedoes struck the stern where there
was no underwater protection because of the length of the citadel (and the
basic t.;nderwater protection) on ships of this type was approximately half
of the length of the ship and the sterﬁ traverse was located 55 meters
from the stern section. The aggravating circumstance was that all six
torpedoes hit from one side. In view of the great number of longitudinal
bulkheads and the significant capacity of air compartments in the struc-
tural underwater -plating system, the damaging list of the ship naturally
grew all the more. Under these conditions, the righting system again -
could not be sufficiently effective. Undoubtedly, the lack of watertight
integrity of the internal construction of the hull (these tests had not been
finished) contributed to the flooding. The presence of leaks in the bulk-
heads, both in places where the electric cables passed through and where
the piping penetrated, aggravated the spread of water throughout the ship.

Ships of this type were designed to have a positive metacentric
height and not capsize during the flooding of all unprotected compartments
or during the flooding of all compartments of the underwater protection on
one side. Such design conditions guaranteed the ship a high damage sta-

bility. The resistance of the underwater protection system significantly
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exceeded the destructive potential of American torpedoes of that period.
The fact that the damaged ship remained afloat for 5 fo 6 hours under the
indicated conditions gives evidence of her comparatively high survivability -
associated with high stability, strong underwater protection, antilist sys-
tems, etc.

Among the essential reasons for the loss of the aircraft carrier
were the almost complete unpreparedness of her crew to carry out damage-
control procedures under conditions of heavy damage, the panic, and the

disorganized nature of the efforts to prevent flooding and fight fires.

9. LOSS OF JAPANESE AIRCRAFT CARRIER TAIHO, 19 JUNE 1944

Basic Ship Data. TAIHO was the newest and largest specially

constructed aircraft carrier in the Japanese fleet.

Displacement: Armament:
standard (more) 30, 000 tons about 100 aircraft
length 253 meters .
beam (about) 28 meters Speed:

more than 30 knots

Damage to and Circumstances of the Loss of the Ship. TAIHO was

the flagship of the Japanese attack forces in the Pacific Ocean. On 19
June 1944, during her first mission at sea (in a formation in the Philip-
pine Islands), the aircraft carrier was attacked by a United States sub-
marine while 1aunching aircraft.

ol

Fires which broke out in various compartments of the carrier as

a result of a torpedo explosion, were successfully put out, but 6 hours
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later, a strong internal explosion led to a great deal of destruction and the
outbreak of new fires. Some time later, the carrier sank, but all except
a few men were saved. Survivors stated that the i.nternal explosion was
caused by an accumulation of gasoline vapors resulting from damage to

gasoline lines and tanks by the torpedo blast.

Conclusions. TAIHO, an aircraft carrier of the newest construc-
tion, received serious damage to the hull as the result of thé action of one
exploding torpedo launched f.rom the submarine, but remained afloat.

The basic reason for the loss of the ship was an internal explosion

which was caused by torpedo damage to the gasoline transfer and storage

system.

10. LOSS OF JAPANESE AIRCRAFT CARRIER SYOKAKU, 19 JUNE 1944

Bacic Ship Data. SYOKAKU was the first ship of a series of three

heavy aircraft carriers which were built just on the eve of World War II
(laid down at the end of 1937, launched in 1939, and commissioned in

August 1941).

Displacement: Armament:
standard 25,675 tons 96 aircraft
12 127 -mm dual -purpose guns
Principal dimensions: 30 25-mm automatic guns
length 257.5 meters
beam 26 meters full speed: 34 knots
draft 8. 87 meters
Radius of action at economical
Armor: - speed (18 knots): 9700 miles
analogous to the armor of Japanese
heavy cruisers of that time,. Overall power of the turbine installa-
tion (4 shafts): 160, 000 hp
8 boilers
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Damage to and Circumstances of the Loss of the Ship. During a

battle in the Philippine Sea, SYOKAKU received three hits (Figure 12)
from torpedoes launched from United States submarines. As a result of
the subsequent explosions, the aircraft carrier was seriously damaged.
Along with the flooding of compartments, fires broke out and the flames
engulfed the entire ship. SYOKAKU began to sink by the bow, and the
bow-heaviness increased so rapidly that the level of the water soon
reached the flight deck. Water flowed into the hangar compartments
through an open hatch of the bow elevator, and quickly flooded them. The

carrier lost stability, rolled over, and sank.
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Figure 12 — SYOKAKU. Diogram of Torpedo Hits

Conclusion. As a result of the simultaneous action of three ex-
ploding 533 -mm torpedoes, SYOKAKU lost stability and, enveloped in

flames, sank in the space of a few hours.
11. LOSS OF JAPANESE AIRCRAFT CARRIER HIYO, 20 JUNE 1944

Basic Ship Data. HIYO (formerly HITAKA) was converted from

a passenger ship and was commissioned in 1943.

Displacement: Principal dimensions:
standard 27, 000 tons length (about) 230 meters
beam . 27.0 meters
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Armament: Full speed: 23 knots
60 aircraft
16 127 -mm dual -purpose guns Engine installation: diesel
a great number of 47- and 25-mm

automatic guns

Damage to and Circumstances of the Loss of the Ship. During the

action in the Philippine Sea, HIYO sustained a combined air attack (bombs
and torpedoes). As a result of this attack, one aerial torpedo hit the
extreme stern section of the ship (Figure 13); this damaged the bridge
structure and the ship lost way. Then a subsequent attack by submarines
resulted in still anotner torpedo hit on the ship. A huge fire b-roke out on

board and soon the aircraft carrier sank.

Figure 13 = HIYO. Diagrem of Torpedo Hits
Conclusion, HIYO was sunk within a few hours from the action of
contact explosions of two torpedoes (one an aerial torpedo and the second

a ship torpedo).

SECTION 2 - EFFECT OF AERIAL BOMBS

12. DAMAGE TO BRITISH AIRCRAFT CARRIER ILLUSTRIOUS,
10-19 JANUARY 1941

Basic Ship Data. ILLUSTRIOUS (Figures 14 and 15) is one of three

light aircraft carriers of a similar type built before World War II (laid
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down in 1937, launched in 1939, and commissioned in 1940).

Displacement:
standard
full Joad

23, 000 tons
27, 000 tons

Principal dimensions:

length
beam
draft
length of the
flight deck
Full speed:
Radius of action:

Fuel supply (about)

Crew:

230 meters
29 meters
7.3 meters
229 meters
30 knots
12, 000 miles
4900 tons

1600 men

Armament:
72 aircraft
16 114-mm twin dual -purpose
mounts
48 40-mm in eight-barrel
automatic mounts
32 20-mm automatic machine guns

Armor:
sides 115 mm
deck 76 + 25 mm

(Figure 15)

Overall power of the turbine
installation (3 shafts): 110, 000 hp

Figure 14 — |[LLUSTRIOUS. Overall View of the Ship
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Figure 15 - ILLUSTRIOS. Diagram of the Ship Protection

L. Flight deck; 2. Hangar deck; 3. Upper deck

Damage to the Ship and Aftereifects.®* On 10 January 1941 while

enroute to Malta, the aircraft carrier underwent repeated attacks by
German bombers throughout the day. The raid at 1239 by two lormations

of 35 to 40 planes was particularly severe; aircraft dove from 3600 meters,
dropped their bombs from altitudes of 25 to 450 meters, ard leveled off
almost at the very surface of the water. DNuring the attack, they used
armér -piercing aerial bombs weighing 250 to 300 kilograms.

The ship received six direct hits; The flight deck was pierced;

¥V. P. Kostenko used handwritten materials in his description of the
given case,
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one explosion occurred on the hangar deck. The aircraft carrier was
burning from the bow to the stern. The bridge structufe was damaged;
‘the electrical steering engine went out of commission, but the ship was
successful in using steam-driven gear. The speed of the ship decreased
to 26 knots, but as before, she held course for Malta.

During the next attack at 1604, a bomb struck the stern section of
the carrier, and two others exploded astern, Water, which chiefly en-
tered from the sprinklers and fire hoses (because of obstructions in
nozzles, water would not flow out), flooded the hangar and the wardroom.
The ship took on a.5-degree list to starboard.

Just as the ship entered the harbor, the last and by count, sixth,
attack began for that day, but no new hits were scored.

The fire in the hangar still continued, and the list to starboard in-
creased because the water accumulated during firefighting did not drain
off.

The difference in trim reached 1,5 meters. The bridge structure
suffered from flooding. Four aircraft were burned, 14 were damaged
beyond usefulness, and part of the ammunition exploded.

While at anchor for severa: days at Malta, holes in the aircraft
carrier were sealed off, the water was pumped out, and the damaged
sections were repaired. In the period from 16 to 19 January, several

bombing attacks were launched on the ship, and she received additional

damage in the above-vater and below-water sections from three direct
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aerial bomb hits (500 kilograms) and one near-miss explosion in the
water close to the side.

One bomb went through the flight deck in the bow section, pene-
trated the portside, and exploded a few meters from the waterline,
causing the flooding of several bow compartments. |

Another bomb also penetrated the flight deck (making a hole 0.6
meter in diameter); the exélosion occurred over the hangar deck, and as
a result of the twisting of the deck, the aircraft elevators were damaged.
New fires appeared.

A third bomb also exploded on the hangar deck and made a hole
4.5 meters in diameter.

On 19 January 1941, as a result of still another explosion of a
bomb in the water, the lower armor belt was caved in 75 mm, and the
outer plating below the underwater protection was dented 1500 mm;
outboard compartments flooded for a distance of 25 to 30 meters (Figure
16), a-u‘ld a list of 5 degrees appeared. The brickwork of the boilers was
shattered.

Conclusions. As a result of the action of 8 to 10 direct hits by
armor -piercing aerial bombs and also from underwater explosions close
aboard, the ship suffered damage which led to the loss of control and a
partial loss of way, and it was not possible to conduct landing and take-
off operations.

Direct bomb hits led to damage of the decks, aircraft elevators
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Figure 16 - ILLUSTRIOUS

a. Longitudinal section; b. Transverse section in the ~viq:inhy of the boiler room;
¢. Plan View in the vicinity of the boilerroom (flooded compartments of the under
water protection structure are cross-hatched)

and other equipment and to the outbreak of fires which, however, did not
appear to be material to the fighting capacity of the ship.

Near -miss explosions of aerial bombs in the water close to the
ship caused significant damage to underwater sections of the hull; this
led to the flooding of a part of the compartments, and the ship took on a
list and a trim difference. A part.of the engines was put out of commis-
sion as a result of the shock.

Attention is called to the fact that the accumulation of a great
quantity of water (as a result of putting out fires) on the upper decks of
the aircraft carrier led to a lowering of ship stability.

The armor of the flight deck (76 mm) appeared to be inadequate
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(in the presence of the given heights and capabilities of the bombing); how~-
ever it contributed to the localizing of damage due to the aerial bombs.
Underwater protection also played a positive role in limiting the
quantity of damage and the flooding of the ship.
The action of the crew in damage control played a positive role,

13. DAMAGE TO BRITISH AIRCRAFT CARRIER FORMIDABLE,
23 MAY 1941

- Basic Ship Data. FORMIDABLE (ILLUSTRIOUS class: see Section

2, Item 12) was laid down in 1937, launched in 1939, and commissioned in

1940,

Damage to the Ship and Aftereffects. :I‘he ship was attacked by
German aircraft and received. two aerial hits (bombs weighing 500 kilo-
grams each) in the unarmored region of the hull (one at the bow and the
other at the extreme stern; see Figure 17). As a result of the explosion
of the bomb at the bow of the ship, the forward aircraft elevator went out

of commission, and the gunfire-control equipment of the forward group
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Figure 17 = FORMIDABLE. Diagrom of Aerial Bomb Hits
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suffered severely. Some forward compartments of the hull were flooded.

The structures in the stern section of the ship were damaged and
destroyed by the explosion of the second bomb, and a whole group of in-
dividual aftercompartments appeared to flood.

In all, the ship suffered so rl:xuch that she was forced to return to
base drydock for refitting and repairs.

Conclusion. Due to the action of two aerial bombs (500 kilograms
each) FORMIDABLE received serious damage, as a result of which she

went out of commission and was placed in repair.

14. LOSS OF BRITISH AIRCRAFT CARRIER HERMES, 9 APRIL 1942

Basic Ship Data. HERMES was laid down in 1918, launched in

1919, and commissioned in 1924,

rd

Displacement: Armament:

normal 10, 850 tons 20 aircraft

full load 12,900 tons 6 140-mm

3 102 -mm dual -purpose mounts

Principal dimensions: 18 light antiaircraft guns

length overall 182. 3 meters

beam at bulwarks 21.3 meters Full speed: 25 knots

flight deck 27.4 meters

mean draft 5.71 meters Armor:

sides 76 and 25 mm

Overall power of turbine deck 25 mm

installation: 40, 000 hp

Antisubmarine protection was

Crew: 665 men provided.

Circumstances of the Loss of the Ship. In the vicinity of the port

of Trincomalee on 9 April 1942, HERMES was attacked by 50 Japanese

bombers that launched large caliber bombs. The ship received several
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direct bomb hits, some in the vicinity of the forward aircraft elevator and
i s at the stern (Figure 18). The damage suffered was so great that the
carrier sank in 10 to 15 minutes.
' Conclusion. British HERMES was seriously damaged by the
direct hits of several heavy caliber aerial bombs a;;j sank in an extremely
short ti_me. |
15. LOSS OF UNITED STATES AIRCRAFT CARRIER PRINCETON,
24 OCTOBER 1944

Basic Ship Data. PRINCETON was the second ship in a series of

light aircraft carriers of INDEPENDENCE class (see Figure 19) con~
structed by using light-cruiser hulls. She was laid down in 1941,
launched in 1942, and commissioned in 1943,

B Damage to and Circumstances of the Loss of the Ship. During the

Battle of Leyte Gulf in the Philippine Islands, PRINCETON was operating

in a formation of high-speed aircraft carriers. On the morning of 24
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< ! Figure 18 = HERMES. Diagram of Aerial Bomb Hits
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Figure 19 — PRINCETON. Area of Aerial Bomb Hit Shown

October, 1944, the ship suffered an attack by Japanese land-based
bombers. One 250-Kilogram aerial bomb (according to other information,
500-kilogram) hit the after section of the flight deck. The bonrb pene-
trated through the flight deck and hangar, and exploded on the second deck
over the after machinery spaces. A big fire broke out in the hangar
where the aircraft were located; these planes were filled to capacity with
fuel and some of them were armed with torpedoes. The first series of
internal explosions began in 20 minutes and lasted 20 to 30 minutes. The
fire spread throughout the s}'\ip.

In an hour, the light cruiser BIRMINGHAM came alongside and
transferred a firefigl;ting party to render aid. The light cruiser RENO
and three destroyers rendered assistance to PRINCETON from the star-
board side. As a result of these combined forces, some of the fires were b
put out, but not the fire in the hangar. Torpedoes which exploded in the

hangar tore away a major portion of the flight deck, opened the outer
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plating, damaged the turbine lines, and so on.

Later, PRINCETON was reduced to a flaming hulk by explosion of
the bomb magazine located on the carrier main deck abaft the hangar.
This explosion caused many casualties to the crew of BIRMINGHAM,
which was alongside. Several hours later, the personnel of the wrecked
ship were taken off by destroyers. The rescue work proceeded under
stormy conditions, and 300 of the crew were lost. RENO launched tor-
pedoes to hasten the sinking of the doomed carrier.

Conclusion. PRINCETON lost fighting capability from the explo-
sion of one high-explosive aerial bomb weighing 250 (500) kilograms. As
a consequence of the explosion, fires broke out and, in the space of sev-
eral hours, went completely out of control.

16. DAMAGE TO UNITED STATES AIRCRAFT CARRIER FRANKLIN,
19 MARCH 1945

Basic Ship Data. FRANKLIN (ESSEX class; see Section 1, Item

6) was laid down in 1942, launched in 1943, and commissioned in 1944.

Damage to the Ship and Aftereffects. FRANKLIN, operating in

the vicinity of the island ‘of Kyushu, underwent an aerial attack and re-
ceived two direct hits by aerial bombs launched by Japanese bombers
(Figure 20). Internal explosions occurred and fires broke out, Thou-
sands of gallons of aviation gasoline gushed out of ruptured gasoline lines
and worsened the fire aboard ship. Aircraft on the flight deck and in the

hangars were burned; bombs, rockets, and machine-gun ammmition
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Figure 20 — FRANKLIN. Diagram of Aerial Bomb Hits

exploded. Explosions continued for 3 hours. The ship lost way partially
at first, and then stopped. Toward the end of the day, the explosions be-
came less frequent, and the carrier was taken in tow by the cruiser
PITTSBURGH. During the right the fires died out, the engines were
started, and FRANKLIN retur.'ned to the United States at low speed for
repairs.

There were huge lossés in personnel: 832 killed and 270 wounded.

Conclusions. Two direct aerial bomb hits on the flight deck of
FRANKLIN caused great fires and explosions, put the ship out of commis-
sion, and necessitated major repairs.

Burning aviation g.asoline from damaged lines contributed to the

spread of fires and explosions in the ship.

17. LOSS OF JAPANESE AIRCRAFT CARRIER KAGA, 5 JUNE 1842 -

Basic Ship Data. KAGA was built by using the hull of a battleship

J ; \ ]
(laid down in 1920, launched in 1921, rebuilt and commissioned in 1928).
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& The ship underwent modernization in 1936.
Digplacement: Armament:
standard 26, 900 tons 60 aircraft
full load 32, 200 tons 10 203 -mm
' 12 120-mm in dual -purpose
Principal dimensions: mounts
length 218 meters 28 25-mm automatic guns
beam 31.3 meters
draft 6.5 meters Speed: i 23 knots
length of flight
deck 190 meters Overall power of the turbine
installation (4 shafts):
Fuel supply: 5300 tons 91, 000 hp
Boilers 12

Damage to and Circumstances of the Loss of the Ship. KAGA was

attacked in the vicinity of Midway Island on the morning of 5 June 1942
(between 0530 and 0730) by 12 United States bombers and recéived four
direct aerial bomb hits (Figure 21). In addition, seven bombs exploded
in the water close aboard at various spots along the length of the ship.
Fifty aircraft (by other information, 30) were located aboard the aircraft

carrier,
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Figure 21 — KAGA. Diagram of Primary Bomb Hits
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Many fires broke out aboard from the explosions of the aerial
bombs, fires which could not be put out throughout the day despite the
aid rendered by destroyers alongside. Toward eveniné, a strong internal
explosion occurred. Tanks of gasoline exploded and probably a bomb
magazine which was located under the gasoline storage.

At 1925, -the aircraft carrier sank with a strong port list. Many
of the crew were killed or wounded; almost all men in the engineroom and
boilerroom were lost. The remainder of the crew was picked up by
destroyers.

Conclusions. The action of four direct hits and seven near-miss
explosions from aerial bombs caused fires and explosions which led to the
sinking of the ship within 12 hours.

The explosion of gasoline fumes and of the bomb magazine con-
tributed to the hasty sinking of the ship.

18. THE LOSS OF JAPANESE AIRCRAFT CARRIER AKAGI,
5 JUNE 1942

Basic Ship Data. AKAGI was laid down in 1920, launched in 1925,

and commissioned in 1927,

Displacement: 26, 900 tons Armament:
50 aircraft
Principal dimensions: 10 203-mm
length 233 meters 12 120-mm in dual -purpose
beam 28. 0 meters mounts
draft 6.5 meters 22 25-mm automatic guns
length of the flight
deck 230 meters Full speed: 28. 5 knots

-
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Antitorpedo bulwarks were Overall power of the turbine
installed on the ship. installation (4 shafts):
131, 000 hp

Crew: 1000 men

Damage to and Circumstances of the Loss of the Ship. Participa-

ting in operations off Midway Island on the morning of 5 June 1942, AKAGI
was attacked by United States dive bombers and suffefed two direct hits
from high-explosive aerial bombs each weighing 500 kilograms. One of
these bombs hit the midships aircraft elevator; the other fell on the
extremity of the forecastle portside (Figure 22). One bomb of the same
weight exploded in the water about 10 meters ofi the portside in the
vicinity of the bow. There were 40 aircraft on board at the time of the
attack. o

The carrier was heavily damaged; huge fires broke out, and the

ship lost way. Firefighting continued throughout the day, but proper re-

sults were not obtained, and on the morning of 6 June, the crew abandoned

Figure 22 — AKAGI. Diagram of Aerial Bomb Hits

Note added in translation:
This appears to be a pre-modernization profile
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the doomed ship. Later, the crew flooded AKAGI to hasten sinking.

Conclusions. AKAGI suffered serious damage, burned, and be-
came helpless from the action of two direct hits and one near-miss ex-
plosion of high-explosive aerial bombs (500 kilograms). Because of this,
she was sunk,

The loss of a heavy aircraft carrier from the hits of two to three
aerial bombs can be explained by her poor survivability against high-
explosive aerial bombs, principally because of inadequate fire protection

and weak deck armor,

19, LOSS OF JAPANESE AIRCRAFT CARRIER HIRYU, 5-6 JUNE 1942

Basic Ship Data. Aircraflt carrier HIRYU was laid down in 1936,

launched in 1937, and commissioned in 193&_3.

10, 000 tons Armament:

40 aircraft

Displacement:

Principal dimensions:

length 210 meters
beam 20. 8 meters
draft 5.0 meters

Thickness of the
deck armor: 75 mm

12 127 -mm dual -purpose mounts
24 25-mm automatic guns

Speed: 30 knots
Overall power of the turbine

installation (4 shafts): 60,000 hp
boilers 8

Damage to and Circumstances of the Loss of the Ship. During the

action off Midway Island on the morning of 5 June 1942 (at 0456), HIRYU
was attacked by 60 American aircraft which launched about 30 aerial
bombs and 20 torpedoes in the space of 16 minutes. The ship suffered
four direct hits from aerial bombs on the bow (Figure 23), and six bombs

40



¢
D
>
D
D
D

‘Figure 23 = HIRYU. Diagram of Aerial Bomb Hits

" A. Indicates area affected by ncarmiss explosions

exploded c;lose to the ship (at a distance of 10 to 15 meters).

As a result of damage to the outer plating by near -miss explosions, —
several compartments of the ship were flooded, and the ship took on a list
which gradually increased to 20 degrees. Fires which broke out from the
;—-————_--_—-—direct hits-were impossible to put out; the flames spread to the center of

the ship in the vicinity of the engineroom and boilerroom spaces.

After fighting fires and flooding for many hours, the crew aban-
doned ship on the morning of the following day because of her hopeless

_condition. To hasten the sinking, the carrier was torpedoed by her own
destroyers.

Conclusions. HIRYU suffered serious damage to the hull along
with flooding of several compartments, was burned and in hopeless con-
dition from the action of four direct hits and six near-miss explosions of

“' high-explosive aerial bombs. She was torpedoed by her own ships to
hasten sinking.
Unsatisfactory fire protection for the ship and little power of the

firefighting equipment led to the situation where fire in the forward
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section spread throughout the ship. Because of poor stability, the ship
took on a significant list (up to 20 degrees) principally because of the 5
near-miss explosions of aerial bombs.

20, DAMAGE TO JAPANESE AIRCRAFT CARRIERS SYOKAKU AND : €
ZUIKAKU

»

Basic Ship Data. Both aircraft carriers were of the same class

and were built immediateiy befure World War II. The tactical -technical -

elements of the ships have been described in Section 1, Item 10,

Damage to SYOKAKU. On 8 May 1942 during the battle of the

.Coral Sea, SYOKAKU was attacked by United States dive bombers. The
ship received three direct hits from high-explosive aerial bombs (500
kilograms); in addition, eight bombs exploded around the ship very close
aboard. The damage appeared to be significant, and the ship was forced
to return to base for repairs which required 2 to 3 months.

On 26 October 1942, the same aircraft carrier was twice attacked
by dive Lombers in the Battle of Santa Cruz Islands. Several aerial
bombs were dropped (500 kilograms each) on the carrier; four hit the
flight deck portside, and two hit in the vicinity of the after elevator. The
flight deck was destroyed, and ship speed dropped to 21 knots.

Damage to ZUIKAKU. On 19 June 1944 in the Battle of the Philip-

pines, ZUIKAKU suffered hits by several aerial bombs (two or three i o
directly on the ship and some close aboard). Explosions of direct-hit

Y
bombs caused a fire in the vicinity of the hangar deck. The flames
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threatened to spread throughout the ship; however, the energetic action of
the firefighting details made it possible to put out the fire with water and
carbon dioxide. Later, the carrier returned to base for repairs under
her own power.

Conclusions, The action of explosions from three or four direct
hits and several near-miss explosions from high-explosive aerial bombs
(500 kilograms) on ships of SYOKAKU class led to the outbreak of huge
fires and heavy damage as a consequence of which the ships were out of
commission for 2 to 3 months.

Fire protec‘ion of the carriers appeared to be poor against attack
by high-explosive aerial bombs; however, the ships were saved from
sinking by energetic and timely firefighting.

21. LOSS OF JAPANESE AIRCRAFT CARRIER RYUZYO,
24 AUGUST 1942

Basic Ship Data. The small aircraft carrier RYUZYO was laid

down in 1929, launched in 1931, and commissioned in 1933.

Displacement: 7100 tons Armament:
24 aircraft

Principal dimensions: 12 127 -mm dual -purpose guns
length 167 meters 23 25-mm automatic guns
beam 19. 8 meters
draft 4.7 meters Speed: 25 knots
length of the Engine power: 40,000 hp.
flight deck 162 meters Crew: 600 men

Damage to and Circumstances of the Loss of the Ship. RYUZYO

was attacked by United States aircraft in the Battle of the Solomon Islands.
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The ship was hit by about eight aerial bombs, each weighing 500 kilo=
grams, which were launched by dive bombers from SARATOGA (Figure
24), The serious fires which broke out were impossible to extinguish
and RYUZYO sank less than an hour after the attack.

Conclusion. .RYUZYO suffered serious damage from the iaction
of four to eight aerial bombs (500 kilograms each) and, enveloped in
flames, sank.

22. DAMAGE TO JAPANESE AIRCRAFT CARRIER HAYATAKA,
19 JUNE 1944

Basic Ship Data. HAYATAKA was launched in 1940 and commis-

sioned in 1942. Her tactical-technical elements correspond to the ele-
ments of HIYO (Section 1, Item 11).

Damage to the Ship and Afteceffects. HAYATAKA was attacked

by United States bombers in the Battle of the Philippines. The ship

received two direct hits in the vicinity of the stack; six bombs exploded
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Figure 24 —~ RYUZYO. Diagrom of Aerial Bomb Hits
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close to the ship. As a result of the damage suffered, air operations
were difficult, and the carrier returned to base for repairs.
Conclusion. The sl;ip was temporarily put out of commission as
the result of two direct hits and six near-miss explosions of aerial boxﬁbs.
23. DAMAGE TO JAPANESE AIRCRAFT CARRIER CHIYODA,
19 JUNE 1944

Basic Ship Data. The hydro aircraft carrier CHIYODA was built

in the 1934 program, launched in 1937, and commissioned in 1942,

Displacement: 9000 tons Armament:
40 aircraft
Principal dimensions: 4 127 -mm dual -purpose guns
length 176 meters
beam 18. 8 meters Full power of
engines: . ... 15,000 hp

Damage to the Ship and Aftereffects. During the action in the

Philippine Sea, the ship underwent attack by American bombers and suf-
fered one direct hit by an aerial bomb in the after section of the flight
deck. The bomb explosion caused insignificant damage, and the fire that
broke out was quickly put out. The fighting capabilities of the ship were
hardly affected.

Conclusion. The direct hit of one aerial bomb on the Japanese
hydro sircraft carrier CHIYODA had practically no effect on her fighting

capabilities.
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24, DAMAGE TO JAPANESE AIRCRAFT CARRIERS ZUICHO AND
RYUHO

Basic Ship Data. ZUICHO and RYUHO were of the same class.

RYUHO was laid down in 1933, launched and commissioned in 1934; her
modernization had already been completed by wartime, Construction of

ZUICHO was finished in 1941.

Displacement: 10, 000 tons Armament:
42 aircraft
Principal dimensions: 4 127 -mm dual -purpose guns
length overall 210 moters . 47- and 25-mm automatic
beam 18. 0 meters guns
draft 5.2 meters .
Speed: 20 knots
Engine power: 13, 000 hp

Damage to Aircraft Carrier ZUICHO. During the Battle of Santa

Cruz on 26 October 1942, ZUICHO was attacked by United States dive
bombers and suffered two direct hits from aerial bombs. Fire broke
out, and the flight deck was seriously damaged. The ship went out of
commission and required repairs.

Dama.gg to Aircraft Carrier RYUHO. On 19 March 1945, while

underway in the vicinity of Kure, RYUHO was attacked by a great number

of United States aircraft and received three direct hits from aerial
bombs (250 kilograms each), two hits from 127-mm rockets, and again
from several (according to some information; seven) rockets (Figure
25).

One bomb, which fell in the midsection of the ship, made holes
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Figure 25 = RYUHO. Principal Damage to the Ship

1,3,5 — holes in the flight and upper decks and outer plating of the side; 2,7 — damage to elevators;
4 - puffed-up decks; 6 ~ rocket penetsation of boiler room but no explosion; 8 — rocket entered the
bull (below sponson) rupturing fuel bunkers and, penctrating the outer plating, went overboard

in the flight deck ;nd outboard bulkhead of the hangar about 10 and 5
meters long, respectively; a rupture about 12 meters long was formed in
the outer side plating. Another bomb also hit the midsection of the ship
and caused significant damage to the upper deck. A third bomb hit the
flight deck portside on the bow of the ship and caused a rupture in the
outer plating. The forward elevator was blown out of its pit by the ex-
plosion.

After the holes in the hull were sealed up, 15 days were required
to pump out the water the ship had taken on as a result of the damage.

Both rockets which hit the aircraft carrier had armor-piercing
heads, but the damage caused by their explosions was insignificant. Al-
though seven more rockets hit the carrier, they did not explode and

caused practically no damage to the ship.
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Twenty men were killed and 30 wounded by the explosions of the
aerial bombs and the rockets,

Conclusions. ZUICHO was seriously damaged on the ﬂight deck
due. to the action of two direct hits from aerial bombs, and the ship went
out of commission.

The hull of RYUHO (flight and hangar decks, side) suffered such
serious damage that it was impossible to conduct flight operations and
extensive repairs were required at a naval base,

25. DAMAGE TO AND LOSS OF JAPANESE AIRCRAFT CARRIER
AMAGI, JULY 1945

Basic Ship Data. AMAGI was built in 1944 as one of five

KATSURAGI -Class ships. These were heavy aircraft carriers with a
standard dishlacement of about 30, 000 tons and an overall length of 230
meters. The ships had a top speed of 30 knots and could take up to 100
aircraft aﬁoard.

Damage to and Circumstances of the Loss of the Ship. In the

closing stages of the war in the Pacific, AMAGI, located in the vicinity
of Kure, suffered damage from aerial bombs launched from United
States aircraft on 24 and 28 July 1945.

On 24 July, the aircraft carrier underwent two attacks by 30 and
20 aircraft, respectively, from aircraft carriers. Immediately two
bombs fell on the ship, and two bombs exploded close aboard. The cen-

ter of the explosion of the direct hit took place in the midsection of the
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ship between the No. 2 and No. 3 Elevators. The flight and hangar decks
were seriously damaged, and the after port engineroom flooded (Figure
26).

The near-miss explosions of the bombs occurred at the bow port-
side and at the starboard side athwartships of Elevator No. 2. The
forward bomb magazine and four boilerrooms were flocded from these
explosions (No. 3, 4, 5, and 6); in addition, one antiaircraft gun was
damaged as a result of the explosion.

On 28 July, more than 70 aircraft (carrier-based and land-based)
participated in three aerial attacks on the AMAGI. The ship received one
direct hit in the midsection of the deck portside, and many bombs
dropped close to the ship. Several compartments were flooded (in addi-
tion to the compartments that were flooded during the attack of 24 July)
due to the explosions of closely falling bombs. An additional leak devel=-
oped and led to a small list to port. On the day following the attack (29
July), the list of the ship attained 70 degrees and the ship lay on her
portside (Figure 27) and sank.

Conclusions., As a résult of the action of two direct hits of aerial
bombs on the ship and a series of near-miss explosions, AMAGI suffered
serious damage and developed a significant port list.

The basic reason for the loss of the ship was the damage to the
hull caused by the explosions of aerial bombs which fell close to the ship;

having taken on a great quantity of water, the aircraft carrier heeled over
and sank.
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Figure 26 — AMAGI. Principal Domage to the Ship .

1. Flooded forward machinery lplll'.';l (24 July); 2. Flooded boiler room N;)s. 3,4,5,6;
3. Flooded magazines; 4. Damaged elevator (19 March); 5. llole in the area of the
puffed-up deck; 6. lHole; 7. llole from a rocket

-

Figure 27 -~ Loss of AMAGI
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26. DAMAGE TO JAPANESE AIRCRAFT CARRIER KATSURAGIL;
JULY 1945

Basic Ship Data. KATSURAGI was commissioned in October 1944.

Her tactical -technical elements correspond to elements of AMAGI
(Section 2, Item 25).

Damage to the Ship and Aftereffects. On 24 July 1945 in Kure,

KATSURAGI underwent an attack from 10 to 12 United Slates carrier-
based planes and suffered one direct hit from an aerial bomb on an anti-
aircraft gun located amidships portside. The bomb, weighing 250 kilo-
grams, caused ouly superficial damage to the ship; however 13 men of a
gun crew were killed, and five men were wounded. Fire from heavy
caliber mac‘!:ine guns of the United States aircraft caused pr;ctically no
damage.

Some days later, on 28 July, 10 to 12 United States aircraft again
carried out an attack on the carrier. The ship suffered two more direct
hits amidships from bombs weighing 500 kilograms each. Penetrating
the flight deck, the bombs exploded on the upper hangar deck. A con-
siderable part of the flight deck (up to 10 meters wide) was carried away
to the portside and fell on the ship stacks, and the remaining part of the
deck in this vicinity was deformed. The upper hangar deck was blown
outward;. all elevators were warped (Figures 28 and 29). Insignificant
damage was done to the underwater body. Thirteen men were killed and

12 wounded.
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Figure 28 —~ KATSURAGI. Principal Damage to the Ship

L. Damaged antiaircrafe gun; 2. Parts of puffed-up deck and the arca of the deck blown
out betweea them; 3. Holes; 4. Damage to deck and cuter plating 19 March
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Figure 29 — KATSURAGI. General View of the Damaged Ship
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Conclusions. As a result of the action of three direct hits of
high-explosive bombs (250 to 500 kilograms), KATSURAGI suffered
serious damage to the hull and went out of commission.,

It is noted that during the explosions of aerial bombs on the ship,
r;either fires nor internal explosions occurred; this may be explained by

the absence of fuel and ammunition on board at the instant of the attack.

SECTION 3 - EFFECT OF TORPEDOES AND AERIAL BOMBS

27. LOSS OF UNITED STATES AIRCRAFT CARRIER LEXINGTON,
8 MAY 1942

Basic Ship Data. LEXINGTON, like the unique SARATOGA, was

built from a large cruiser (laid down in 1920, launched in 1925, and

commissioned in 1928).

Displacement: Armament:
standard 33, 000 tons 80-90 aircraft
full load 40, 000 tons 8 127 -mm dual ~purpose guns
; in four mounts
Principal dimensions: 40- and 20-mm automatic guns
length 264 meters
beam 33.9 meters Full speed: 33. 3 knots
draft 8.8 meters
Radius of action at
Armor; economical speed
sides 152 mm (14 knots): 12, 000 miles
deck 76 mm
Fuel supply: 7000 tons

Overall power of enginec
(4 shafts): 180, 000 hp Crew: ‘ 2100 men
turbines with
electric drive

boilers 16
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Damage to and Circumstances of the Loss of the Ship. On 8 May

1942 during the action in the Coral Sea, LEXINGTON was attacked by
Japanese torpedo planes and bombers which were launched from
carriers. Good visibility facilitated the operation of both the Japanese
aircraft and the antiaircraft guns of the United States carrier.

As the heaviest ship of the American formation, LEXINGTON
received the main blow of the Japanese aircraft. An attack by 70 air-
craft began at 1102 and lasted 9 minutes. First torpedoes launched from
torpedo planes passed astern; some torpedoes passed too deep below the
keel of the ship and did not explode. Two torpedoes hit (portside), and
two aerial bombs landed on the flight deck un the same side (one of the
bombs fell in the vicinity of the Admiral's cabin, another in the vicinity
of the bridge). Fires broke out from the explosions of the aerial bombs.
Three aerial bombs fell into the water and exploded alongside the ship,
causing damage to her hull (Figure 30). As a result of the damage,
several compartments were flooded, and LEXINGTON took on a list of
several degrees. The list was corrected by shifting water ballast. The
speed of the ship decreased to 20 knots. Fires enveloped the magazine
and fuel bunker areas. Special firefighting details ai first tried to fight
the fires and succeeded in putting out some of them, but at 1247, i.e.,

1 hour and 45 minutes after the beginning of the battle, the ship suffered
a strong internal explosion and the flames of fires again appeared in

many areas; smoke poured out of the elevators onto the flight deck. The
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Figure 31 — LEXINGTON. Diagram of the Turboelectric Installation
1. Mala electiic motors; 2. Main cable; 3. Generators; 4. Turbogenerator; 5. Boilers; 6. Main steam line




internal explosion resulted from ignition of gasoline vapors formed as a-

result of leaks in ruptured gasoline lincs in enclosed compartments.
Communications with the battle command station were disrupted;
a majority of the telephones did not operate. Huge fires spread to the b
immediate vicinity of the command station. New explosions of ammu-
nition occurred near the fires. The electrical supply was cut off, elec-
trical control went completely out of commission, and control of the ship
was accomplished with the engines (Figure 31). Most of the firefighting
equipment had been destroyed by the blast but the crew carried on a
stubborn but futile fight against the fire for several hours. They ran out
long hoses from the stern to the bow through the entire ship, but were
able to get only a low pressure of water. The flames continued to spread,
and the explosions came more frequently. In places, the flight deck
turned red hot and the forward bulkhead of the forward engi:lneroom was
incandescent. Soon the crew was forced to abandon the forward engine-
room first and then the after engineroom. The ship lost way. The
Captain remained on the bridge at all times; his Executive Officer ap-
peared at battle stations givfng’necessary orders in the fight to save the
ship and encouraging the crew. After the electricity had been cut off, the -
fight to save the ship was carried on using hand lanterns. =~
Pressure in the fire mains fell. Destroyers coming alongside the
burning carrier tried to put out the fire but their firefighting equipment

was too weak to give extensive aid to the damaged ship. =
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By 1700, i.e., approximately 6 hours after-the beginning of the

attack, fires had spread throughout the entire ship. By this time, the

‘- wounded had already been evacuated to destroyers. The remainder of the
crew was ordered to abandon ship, and by sunset, the entire crew (ex-
cept those lost in battle and in the explosions) had abandoned the blazing
carrier. The Captain abandoned his ship last.

Later an explosion of torpedoes occurred in the ammunition=-
handling room amidships. To hasten the sinking of the ship, United
States destroyers launched four torpedoes into her. The wrecked carrier
slowly settled into the water without listing or plunging. When her hull
had already sunk beneath the surface, still another explosion was heard,
apparently the last of the remaining ammunition magazines.

Conclusions. LEXINGTON suifered considerable damage, and went
completely out of commission from the action of two contact torpedo
explosions and three near-miss explosions of aerial bombs. The basic

| reasons for the incapacitation of the ship were the fires and the internal
explosions of gasoline vapors and ammunition magazines.

Two contact explosions from torpedoes and three near-miss ex-.
plosions of aerial bombs close aboard did not lead to sinking, and the

- crew stubbornly fought for 6 hours to save the ship despite huge fires and
explosions. The fight was unsuccessful because the great damage led to
a gradual loss of buoyancy and because mucﬁ of the firefighting equipment

was inoperable.
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28. LOSS OF UNITED STATES AIRCRAFT CARRIER YORKTOWN,
7 JUNE 1942

Basic Ship Data. YORKTOWN (ENTERPRISE class) was laid down -

in 1934, launched in 1936, and commissioned in 1939,

Displacement: Armament: ’
standard 19, 900 tons 80 aircraft -
full load 25, 500 tons 8 127-mm in dual -purpose

mounts

Principal dimensions: 16 40-mm and
length 247 meters ' 16 20-mm automatic guns ‘
beam 25.3 meters 2
draft 6.6 meters Armor:

sides 152 mm

Full speed: 34 knots deck 76 mm

Overall power of Crew: 2070 men
the engines: 120, 000 hp

Damage to and Circumstances of the Loss of the Ship., In the

action off Midway Island on 4 June 1942, YORKTOWN was attacked twice

by carrier-based Japanese aircraft. Twelve of the 18 aircraft in the

initial attack were downed by fighters and two by antiaircraft guns, but

aircraft succeeded in breaking through with three bomb hits on the ship.

Two bombs penetrated the flight deck and exploded on the hangar deck;

a fire broke out in the hangar, and the aircraft burned. The third bomb

exploded in the stack and extinguished the boilers. The carrier tempo- -

rarily lost way. Thanks to the measures taken, the fires were put out,

damage was partially cleared away, and the ship was able to resume i
t p
flight operations.
The second attack on the ship was made by 15 torpedo planes, g
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five of which broke through te the ship and scored two torpedo hits which
tore open the hull so badly that YORKTOWN aircraft that were airborne
had to land on other carriers. YORKTOWN engines stopped, and the ship
took on a list to port which gradually increased to 23 degrees.

That same day the crew abandoned the damaged carrier without
having taken any méasures to save the ship. On the morning of the fol-
lowing day, the abandoned ship was found by United States tugs, and a
ship salvage crew was placed aboard. The Commanding officer was
ordered to return to the ship with a party of 250 men to seal off the dam-
age to the hull and prepare the carrier for tow to the base at Pearl
Harbor. This crew put out the fire and began to clean up the damage to
the hull. fdowever, before salvage work had been completed, a Japanese
submarine launched two torpedoes which further damaged the wrecked
carrier. At first, it was believed that the torpedoes hit the damaged
portside, but later it was explained that the attack had been made from
the opposite side, i.e., the starboard side (Figure 32). Half an houz‘-‘
after this, the men were taken off the ship. Early in the morning of 7
June, i.e., almost 3 days after the first.damage, the ship rolled over
and sank.

Conclusions. YORKTOWN went out of commission after suffering
three bomb and two torpedo hits from aircraft. The explosions of the

bombs led to the cessation of flight operations, and the torpedo hits

caused the flooding of ship compartments along with the formation of a
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Figure 32 - YORKTOWN. Diogrom of Damage by Torpedoes and Bombs

great list and caused the engineroom and boilerrcom installations to go
out of commission; however, the ship remained afloat, and with timely
organization of damage control she might have been saved,

Failure to undertake essential damage-control procedures was one
of the reasons for the loss of the carrier. Despite a heavy list, YORK-
TOWN was afloat for 3 days following her aban;lonment by the crew.

Even after suffering two additional tori:)edo hits from a submarine,
the carrier remained afloat a few more hours before sinking.

29. LOSS OF UNITED STATES AIRCRAFT CARRIER HORNET, o
26 OCTOBER 1942
Basic Ship Data. HORNET (ENTERPRISE class; see Section 3,

/
Item 28) was built in 1940-1941. <

Damage to and Circumstances of the Loss of the Ship. The loss of

HORNET occurred in the action o’f the Santa Cruz Islands. HORNET had
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launched her aircraft to attack a Japanese convoy 100 miles away. Ac-

cording to United States information, it was immediately after this that

38 bombers and 20 torpedo planes launched the first attack against

HORNET at 1100. Some of these aircraft were downed by the shié anti-
aircraft guns, but the remainder were successful in surprising the car-
rier which suffered two torpedo hits in the portside and two direct aerial
bomb hits. The ship took on a list of 9 or 10 degrees and several fires
broke out., The carrier lost way and was taken in tow by a cruiser. The
crew succeeded in putting out the fires and proceeded to clear up the re-
mainder of the damage.

Three hours later, the carrier suffered a second attack by Jap-
anese bombers (flying at an altitude of 5000 meters) during which still
another aerial bomb hit the ship. Finally, during a third attack at 1650,
the carrier suffered one more direct hit from an aerial bomb and one
torpedo hit. Moreover, two kamikaze aircraft crashed into the ship
during the day. Thus, in all, HORNET was damaged by three torpedoes,
four.direct hits from aerial bombs, and two kamikaze aircraft (Figure
33), but nevertheless, remained afloat although completely out of com-
mission. About 130 men had been lost. At 1840, the rest of the crew of
the doomed aircraft carrier were taken off by escort ships, and accom-
panying destroyers shelled the slowly sinking ship with their guns.

Conclusions. From the action of three contact.explosions of tor-

pedoes, four direct hits from aerial bombs, and two kamikaze aircraft
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Figure 33 ~ HORNET. Diagram of Damage by Torpedoes and Bombs

Areas damaged by kamikaze aircraft not knowa

explosions, HORNET suffered significant damage and went completely out
of commission. The shelling from the United States destroyers only
hastened her sinking.

Explosions of torpedoés caused the ship to lose way and control,
and the direct aerial bomb hits and damage by kamikaze aircraft caused

fires which could not be put out by the means available.

30. LOSS OF JAPANESE AIRCRAFT CARRIER SHOHO, 7 MAY 1942

Basic Ship Data., SHOHO (RYUHO and ZUICHO class; see Section

2, Item 24) was commissioned in December 1941,

Damage to and Circumstances of the Loss of the Ship. SHOHO, in

company with other ships, was ordered to occupy Port Morseby (one of
the operations planned by the Japanese in the middle of 1942 to seize key

positions in regions of Northern Australia and New Guinea).
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At 0845 on 7 May 1942, the Americans discovered a part of the

Japanese force and attacked SHOHO with dive bombers and torpedo planes
from LEXINGTON and YORKTOWN. More than 70 aircraft took part in
attacking both sides of the ship. Thirteen direct hits from aer;al bombs
and seven torpedo hits resulted (Figure 34). The damage was so great

that the ship rolled over and sank in a period of 15 minutes with the loss

of all aboard.

o

Figure 34 — SHOHO. Diagram of Damage by Torpedoes and Bombs

Principal hits are shown
Conclusion. Due to the combined action of 13 direct aerial bomb

hits and seven torpedoes, the ship was sunk in 15 minutes.

31. LOSS OF JAPANESE AIRCRAFT CARRIER SORYU, 4 JUNE 1942

Basic Ship Data. SORYU (HIRYU class; see Section 2, Item 19)

was laid down in 1934, launched in 1935, and commissioned in 1938,

Damage to and Circumstances of the Loss of the Ship. Partici-

pating in formation during the Battle of Midway, SORYU was attacked by

three groups of American aircraft Zrom YORKTOWN and ENTERPRISE.
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The ship suffered three direct hits on the flight deck from high-explosive

aerial bombs (500 lfilograms). lost way, and was taken in tow. A few s
hours later, a United States submarine launched three torpedoes in the

portside of the damaged carrier (Figure 35). As a result of the counsid- 1
erable damage to the hull, several compartments were flooded, a huge ; .

fire broke out, and the carrier sank a few hours later.
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Figure 35 — SORYU. Diagram of Damage by Torpsdoes and Bombs

Nearmiss explosions of bombs are not shown

Conclusion. SORYU suffered severe damage and sank from the
action of three direct hits and two near-miss explosions of aerial bombs,
and also three torpedo explosions.

32. LOSS OF JAPANESE AIRCRAFT CARRIER ZUIKAKU,
25 OCTOBER 1944

Basic Ship Data. ZUIKAKU had suffered heavy damage in the

Battle of the Philippines, 19 June 1944, but remained afloat while her
sister ship SYOKAKU was sunk by torpedoes on the very same day,
When at Kure f;Jr repairs, ZUIKAKU underwent a modernization.
Six 127-mm rocket -launching platforms were mounted on the bow and -
the armor of the gun mounts was somewhat strengthened. A great deal

of attention was paid to the improvement of firefighting equipment for the -
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ship. For basic data on the ship before modernization, see Section I,

Item 10.

Damage to and Circumstances of the Loss of the Ship. In the

action of Leyte Gulf on 25 October 1944, ZUIKAKU suffered five torpedo
hits and several aerial bomb hits at 0820, The ship was seriously da;n-
aged and began to list to port. One of the torpedo hits destroyed the
steering gear and made control of the ship difficult. Speed dropped to 15
or 16 knots, and 2 hours after the attack, the carrier lost way completely.
Due to the measures taken, the movement of the ship was partially re-
sumed within one-half hour. However, ZUIKAKU could no longer be used
as a flagship because her radio communications equipment was ino;;érable. '
The list of the ship to port increased even more, and it was apparent that
she would probably be lost. ZUIKAKU sank 6 to 7 hours after the begin-
ning of the attack.

Conclusions. ZUIKAKU suffered heavy damage from the action of
five torpedo explosions and several bomb.hits and sank several hours
after the attack.

Despite heavy damage to the ship hull, fires did not break out
aboard; in significant degreé, this can be attributed to the strengthening

of the firefighting equipment during repair and modernization.
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SECTION 4 - EFFECT OF KAMIKAZE AIRCRAFT

33. DAMAGE TO UNITED STATES AIRCRAFT CARRIER SARATOGA,
21 FEBRUARY 1945 '

Basic Ship Data. Like her sister ship LEXINGTON, SARATOGA

was converted from a large cruiser (laid down in 1920, launched in 1925,
and commissioned in 1927).

The basic tactical-technical elements of the ship correspond to
those of LEXINGTON (see Section 3, Item 27).

Damage to the Ship and Aftereffects. SARATOGA underwent

attack by four Japanese kamikaze aircraft while part of a task group

supporting landing operations on Iwo Jima. Two aircraft crashed on the
flight deck of the ship forward of the island superstructure: one on the
starboard side and the other on the portside (Figure 36). As a result of

the e:&pfés_ions that occurred, fires broke out and enveloped the aircraft

Figure 36 ~ SARATOGA. Diagram of Damage by Kamikaze Aircraft

Principal hits
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Iocated on the deck (Figure 37). The fires were put out comparatively
quickly by using carbon dioxide extinguishers. In addition, SARATOGA
-suffered serious damage to the hull including explosions in the under-
water body from the effect of explosions caused by two other aircraft.
The damaged carrier could no longer conduct flight operations and was
forced to return to base for repairs.

Conclusion., SARATOGA suffered serious damage from the effects
of four explosions of kamikaze aircraft, as a result of which she went out

of commission.
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Figure 37 = Putting cut Fires Aboard SARAT OGA
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34. DAMAGE TO UNITED STATES AIRCRAFT CARRIER TICONDEROGA,
21 JANUARY 1945

Basic Ship Data. TICONDEROGA (ESSEX class; see Section 1,

Item 6) was laid down in 1942, and launched and commissioned in 1944,

Damage to the Ship and Aftereffects. TICONDEROGA, in a forma-

tion of high-speed aircraft carriers, was taking part in operations off
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Taiwan. On 21 January 1945, the ship was attacked by two Japanese
kamikaze aircraft armed with bombs. The first plane crashed on the
flight deck in the vicinity of the forward section of the island superstruc-
ture. The bomb dropped by this aircraft exploded in the hangar and a
fire broke out. While the fire was being put out, the.other aircraft
crashed at the base of the forward 127-mm fire-control station (Figure
38). The bomb aboard this aircraft exploded on deck, 2 or 3 meters
from the portside of the island superstructure. Burning gasoline envel-
oped the upper part in flames, and the planes on deck were seriously
damaged. The crew stationed in the island superstructure suffered many
losses and could not put out the fires in the superstructure,

The flight deck and hangar were so badly damaged that flight
operations became impossible.

After having been docked for a short while,. TICONDEROGA was

sent to a major base for final repairs.

Figure 38 ~ TICONDEROGA. Diagram of Damage by Kamikaze Aircraft
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Conclusion. TICONDEROGA suffered damage from the explosion
of two Japanese kamikaze planes, lost her ability to conduct flight opera-
tions, and was forced to return to base.

35. DAMAGE TO UNITED STATES AIRCRAFT CARRIER BUNKER HILL,
11 MAY 1945

Basic Ship Data. BUNKER HILL (ESSEX class; see Section 1,

Item 6) was laid down in 1941, launched in 1942, and commissioned in
1943,

Damage to the Ship and Aftereffects. BUNKER HILL, flagship of

a high-speed aircraft carrier formation, was operating in the vicinity of
Okinawa Island when she was attacked by two Japanese kamikaze aircraft.
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