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SHIP AND RELATED TARGETS
JAPANESE ANTI-SUBMARINE WARFARE

+

In summarizing the Japanese anti-sutmarine war effort, the most
striking feature is the enormous gulf between thelir conceptions and their
accomplishments.

The high command had given coasideratlon to almost svery phase of
advanced anti~submarine warefare. Improved echo-rsnging equipment, ianfluence
and acoustic depth charges, deep-setting depth cnarge pistols, chemical re-
corders, ultra high frequency voice radio, surface search for escorts and alr-
craft, magnetic detection equipment for planes, standardized and improved doc-
trine and tactics, ahead thrown rockets, and joint air-surface offensive tac-
tics = all were considered, studied, and, in many cases, successful solutions
obtained and production started.

Nevertheless, the end of ‘the war fouand maany escorts without radar.
‘Those equipped with radar and the improved echo-ranging equipment were unable
to obtain satisfactory results. Training was practically non-existeat after
the first shakedown cruise. One small land-based Thunter-killer® organization
existed. Depth charges with deep~setting pistols and.actuated by influerce or
acoustic devices had been developed but were not in productionm. Planes and
surface escorts were equipped with voice radjo but were still unable to com~-
municate due to technical difficulties.

Lack of production, the devastating inroads on their supply lines by
our submarines, and the necessary allocation of production to aircraft faor the
final defense of the Empire, of course, affected the anti-submarine forces,
but there also existed a fallure on the part of the operating perscanel to use
what they did have to best advantage. They showed & definite lack of adapta-
bility in utilizing improved methods.

Summing up, it may be said that the failure of the Japanese to de-
velop an ahead thrown weapon similar to our Mark 1l Projector marked the
greatest single disparity betweea their ASW effort and ours, and in other re-
spects as well there remaineéd nothing to be learned from them in any phase of
anti-submarine warfare.
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INTRODUCTION

: i The method of obtaining material was, Ifirst, to collate iaformation
previously obtained by other investigations and, second to interview key
Japanese officers responsiole for the proseoutlon of anti-submarlne warfare.

0n 25 August 1945 the Grand Escort Fleet and suosidiary commands
were dissolved and all records and publications, insofar as caan be determined,
were burned on that date. All staff officers of the higher commands have in-~
sisted upon this. This report, therefore, is based entirely upon verbal tes-
timony. Statements which dlsagreeq however, were traced to respoansiole offi-
cers for solution, and it is belleved that the final report reflects an ac-
curate picture of Japanese anti-submarine warfare, its crganization, methods,
equipment, and procedure as it existed at the war's end.

B The antl-suomarlne action reports submitted as enclosure (A) are not
originals but were obtained from a personal notebook kept oy Commander SOGAWA,
a staft officer attdcned to the Navy General Staff.

NavTechdap Report, "Japanese Submarine Cperations™, Index No. S-17,
contains a list of Japanese claimed sinkings of U.S. submarines. This list
was -compiled by Commander SUGITO with the assistance of other officers on the
Staff of the Grand Escort Fleet.
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THE REPORT

rart I
JAPANESE ASYH CRGAIIZATIOH

A. GENERAL

The original concept of the Japanese Navy was that the anti-subwarine phase or
naval warfare would, in general, be that of screening fleet units. The heavy
shipping losses inflicted by U.S. suomarines, however, soon made the aefense
of shipping a matter of vital importance to the Zumpire.

The eventual organization arrived at weas the formation in November 1943 of an
overall command, responsible entirely for the escort and protection ot ship-
ping. The organization was called the Grand Escort ¥leet; it was commsnded Dby
an admiral and had its headquarters ia TOKYO.

This command was divided into naval bases (insofar as amutiers concerning con-
voys and escorts were concerned) and the First iscort Fleet. The First mscort
Fleet consisted of four surface escort groups, and a specially traiuned air
group. Each surface escort group was a tactical unit and each was coumanded
by a flag officer. These forces completed the suriuace organization ior mejor
long range convoys. Area Fleet Commanders operated local convoys. s coast
defense organization was maintained to augment surface escorts ila convoys wihen
they passed through waters known to be exceptionally dangerous; and to rein-
force, and in some cases to relieve, convoy escorts wuen developing cortactis.
A number of captains wére available to command small escort uaits with swall
cConvoys. , l

The air groups assigned to coaduct ASW operations, ana to proviae air cover to
convoys were speclally trained groups, including four escort carriers. The
carriers and Air Group 901 operated directly under the command of the First
Escort Fleet. The other groups operated uander the Grand =scort Fleet through
naval base commanders. ~

The Anti-submarine Warfare School was organized and operated under tne Grand
Escort Fleet and was responsible for training and tor the ilmprovement of ASH
techaique. '

An outline of the crganization is shown in Figure 1.

B. COMMAND RELATIONS

1. Overall Command

The commander oif the Grand Escort Fleet at TOXKYO exercised overall coam-

- mand of escorts and convoys throughout all areas. The commander of the
First Escort Fleet was responsible to him'directly, as were the Comman=-
dants of all Naval Bases in rezard to matters relating tc the sscort of
convoys. ‘ -

2. Convoy Tactical Groups

The commander of the First Escort Ileet Coumanded the surface comronents
of the forces involved in the escort ol convoys. The surtuce forces were
organized into four tactical groups for fajor co.avoys, eacn uader the
commani of a rear aamiral or vice admirul. These oftficers communaed ootn
the convoy and the escorts when at sea. Smaller coavoys vere commanded
by captains. A
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IFIRST ESCORT FLEET - TAKAO

ANTI-SUBMARINE WARFARE SCHOOL|

FIFTH ESCORT GROUP

~SIXTH ESCORT GROUP

SEVENTH ESCORT GROUP

YOKOSUKA NAVAL STATION
KURE NAVAL STATION

TAKAO NAVAL STATION “EIGHTH
CHINKAI NAVAL DISTRICT

ESCORT GROUP

AIR GROUP 901: FORMOSA-
MANILA - INDO-GHINA

THIRD soumeaul
FLEET

AIR GROUP902 AIR GROUP 95!  AIR GROUP 936 AR GROUP 955
JAPAN JAPAN SINGAPORE - PHILIPPINES -

INDO-CHINA

Figire 1
ASW ORCAYIZATICY
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There was no perumanent assignment of escorts to a particular group. The
designation of escorts wes effected by the First Zscort Fleet Headquar-

ters, the number and type of escorts depending upon the size of the coo-
voy and the escorts available.

3. Area Fleet Commanders

Group Commanders after receiving their tasks were at first allowed to
choose their own routing, subject to limitations and to change oy the
First Escort Fleet commander, or by local area Ilect commanders ii- in-
telligence wmade the change advisable. Group comuanders were elso uader
the-command of the local fleet area commanders for routing, change of
rOuting and intelligence. Llater, the Grand sscort Pleet Headquarters
la{d out the entire route with sailing instructions, from the start to
the finish of the voyage.

4. Air Group Commanders

The ASW air groups were responsible for patrolling the convoy lanes and
furnishing air cover to the convoys as they passed through their local-
ities. As the lack of fuel became serious, routine searches were re-
placed by specific searches when subzarines were suspected or sighted.

5 Air-Surface Commanders

Air-surface command, when contacts were made, theoretically became tke
function of the escort or group commander, but actually, plame to ship
comnunicetions were so poor that no command was exercised.

Escort carriers, when operating in a convoy, were under tue general cow-
mand of the convoy group commuander, but only four escort carriers were
avallable, and they were therefore used only in particularly icportant
convoys of twenty-five shivs or more.

When used with convoys, these carriers remained in the convoys. They
were not used offensively, and there had been no conception of their use
with escorts for combined air-surface operations as hunter-killer groups.

Part IT
AIR AND SURFACE SEAiCH AND ATTACK PROCLDURA

SURFACE SEARCH AWD ATTACK PROCEDURE

1. Harbor Protection

Typical Japanese anti-submarine harbor protection provided a magaetic
loop at the harbor entrance as a warning device to alert local ASW craft
and the operators of the controlled minefield.

Hydrophones attached to puoys were placed inside the harbor to pick up
propeller noises of the submarine and to allow its position to ve tracked
as it approached the contrc’led minefield.

The controlled mines wcre wired to control voxes, each coatrolling twenty-
four mines, so that any desired .cluster of six could be exploded simul-
taneously. These mines contained microphones also, and whes volume of
propeller noise reached a peak in one section, a visual check was made on
the bearing and 1f clear, the mines were fired. Mines were usually
planted at twenty meter deptis.

For technical detalils of the operation and wiring of tinese flelds see
*Survey of Japanecse Seacoast artillery" by GEQ, AFPAC, Seacoast kesearcih
doard, and NavTechJap Reports, "Japanese iiines," Index No. 0-04; 'Tapanese




RESTRICTED

Naval Mining Organizations and Operational Techniques," Index NO. 0-05;

and "Japanese wlectronic Harvor Protection Sguipment,” Index No. E-26.

A typical installation is shown in Figure 2.

ANY GROUP OF SiX
GOULD BE GHOSEN

Figure 2
TYPICAL CCMTROLLFD MNINEFIELD

2. liethod of Search

Escorts partolled their stations and searched tneir sectors by echo-
ranging throughout an arc of 6(°. Japanese search doctrine designated
six types of search to ve used ia the escort of convoys:

a. Visual -

De ¥eho-ranging

C. Sound gear
. d.. Radar
H €. Counter radar (Radar trensamission detecticn)
w L Alrcraft

After considerabls queétioning, it was determined that (b) and (c) above
were both conducted oy echo-ranging but with different types of sonar
gear. -
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i ﬁ 3. - Contact Procedure

N,

i \\‘\\

“Immediately upon picking up an echo, contact was reported; in daylignt,
by flag hoist; at night, by Very pistol. The escort then turned to head
for the contact, went to twelve knots and commenced a delioerate attack.

L. Classification of Coftact

Contacts were evaluated by the sound of the echo (clear or mushy), by
noises in the receiver (they recognized rish noises, -(see NavTecnJap
Report, "Oceanography in Japan," Index X-40 (N)}, oearing moveceat, bear-
ing width, and "braun tube" indications. all ofricers questionea listed
these as being complete and it was apparent that no use was mede of dop-
pler, range rate or recorder traces. The "braun tuoe" referred to above
was the Japanese terminology for the range indicating device in the Japa-
nese designed sound gear.

5. Conning Procedure in Conducting Attack

Conning procedure is listed below, in sequence of steps taken in the coa-
duct of the depth charge attack:

a. Head for contact and slow to twelve knots. B
D. Determine bearing change and coummence hand plot (bearings frow
sound gear, ranges from chemical recorder or "braun tube™).
c. If no bearing change, continue neaalng for target.
“d. If bearing drift noted, turn to new bearing. Contiaue hand
plot. '
. At 800 meters increase speed to 16 knots and lead target oy
amount that hand plot indicated for depth charges to resch submarine.
f. Drop charges, based on firing time from chemical recorder.

(Note: This seems to have been the only use madse of the runge-rate
slopej.

Sketches given in Figure 3 were those made by a Japanese destroyer cap-—
tain in illustrating his conning procedure. Actually, the haand plot for
determining the submarine's course and speed, and the lead angle was ig~-
practical and was determined by estimate. Note: Wake echos on oeam
targets were used to determine the submarine's stern from oow, the sub-
marine's consequeat course was determined entirely by sound of ecno, re-
corder traces not being recognized.

An alternate method of attack was in use, in which echo-raagilug was used
until the ship was within 8GO0 meters of the target at which iime speed
was reduced to six or eight knots, echo-ranging switcheda to listening,
and the attack made by attempting to run down the oearing of propeller
noises, and dropping chursges when intensity of sound indicated tae escort
to be over the submarine target.

6. Depth Charge Pattverns and Settings

The Japanese had no means of determining the depth of eneny  submarines,
and their depth charge patterns were designeda to cover all deptis within
the limitations of the depth settings on their charges. Side throwers
were used. Small patterns were used on doudbtful contacts. Doctrine
called for maximum patterns tc be dropped on contacts ¢lassified defi-
nitely as submarines. Destroyers eaguged lao coavoy worx viere capable of
carrying ninety depth charges and on sure coatucts droppea a putiern of
thirty-six. A sketch showing the design of the pattern in deptii is sbown
in Figure 4.
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TIME- RANGE PL§i>

“__CHEMICALLY TREATED
PAPER

FIRING TIME WHEN TRACERS PASSED
e RANGE RATE

Figure 3
CONNING PRUCEDURE AND TIME-RANGE PLOT

¥

Charges were set just prior to the attack, patteras in wiath were drocped
for the -center of the pattern to cover the expected position of the sud-
wmarine, and the size of this pattern varied with the numper of side-
throwers carried. The varraze was coapleted by dropping the remainder of
the charges from the stern racks.

Figure 5 shows a typical pattern used by the "coast defease"™ ships (KAI-
BOKAN), the counterpart of U.S. destroyer gscorts., ‘

7e Deep Submergence Attacks

As the Japanese were unable: to estimate the depth of the submarine target,
no specific technique had, been developed for attacking submarines that
took refuge in deep submergence. Maximum depth setting of charges usually
carried was 120 meters and & proportionate number of charges with this
setting was included in each pattern. ’

mQ" deep-~setting pistol for depth charges had been developed, but, appar-
ently, issue to ships had not become general and no specific doctvrine for
its use had peen developed.

Inssmuch as deep-setting pistols had been designed it is possible that
the Japanese were working on the idea of special procedure for this type
of attack. B

Influence and acoustic depth charges were in the process of development
but operating personnel were not familiar with thea.

T2
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TYPICAL DEPTH CHARGE PATTERN - DESTROYERS
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TYPICAL DEPTIl CHARGE PATTERN - COAST DEFENSE SHIPS

8. Lost Contact Procedure

The doctrine for regaining contact, after deliveriung an attack, required
the escort to continue on the attack course for approximately 1000 meters
go to 12 knots and reverse course to the right, returning to the area of
attack and skirting the turbulent area at a distance of about 500 meters,
searching by echo-ranging, and, if contact were not regained after cir-
cumnavigating the turbulent area, to steam back through the original
point of contact, stop and listen.

If, after running through the original point of contact, contact were not
regained, a single ship then steamed chords oi an expanding sviral. Tae
escort captain worked out his own courses at a speed Selected oy him, in
conducting the search. His search was predicated on a suowarine target
speed of 3 knots. Convoy group commanders usually limived this type of
search to twenty-four hours. An alternate type of single sulp search was
included in their doctrine and is illustrated in Figure 8.

13




Figure 6 .
ESCORT GROUP LOST CONTACT PROCEDURE
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o Figure 8
ALTERNATE SINGLE SHIP LOST CONTACT PROCEDURE
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. Figure 7
SINGLE SHIP 'LOST CONTACT PROCEDURE

Figure &
COGRDIVATING: ESCGRT GRULP LOST CCXTACT
PRCCEDI RE BY SINGLF SHEIP ~7CTORS
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If, however, a group of escorts were coordinating a search, the probable
submarine area was divided into sectors by the senior escort captain and
each escort searched its own area.

9. Coordinated Attacks

When the numoer of escorts permitted, doctrine required two or more es-
corts to coordinate sgttacks., The Flrst Escort Fleet Operating Plans re-
quired convoy group cogwanders to designate the escorts detailed to the
development of coantacts prior to sailing. This numver depended upon the
number of escorts in the convoy.

The senior escort captain took command and detailed tile order of attack.
If he had contact, he attacked first. Due to interterence, the other
escorts listened while he conducted his attack. After completing his
attack, he continued on for 600 or 700 meters, turned out to the right,
stopped, discontinued echo-ranging, and listened.

In the meantime, the second escort commenced his run by echo ranging,
dg}ivered his attack and turned out to port. ile then stopped, discon-
tinued echo-ranging and listened. %

fils run was followed by the third escort's run, ¢onducted in the same
manner, except that he lay to 2etween tae first two escorts after the
delivery of his attack.

The first escort had then returned and cowe in on his second rua.
(group's fourth rua}. »

Coordination was accowplished by ultra-high frequency voice radio, as
well as visual communications.

- 10. Air-surface Coordinated Attacks

Alrcraft were egquipped with green dye markers, which were used to mark
sightings, radar, or MAD contvacts for surface vessels. Commuanication
difficulties caused lack of coordination and this fact had been recog-
nized. 2Planes and ships were being equipped with voice radio and soae
progress was belng made in the direction of air surtuace coordinatioa when
the war ended.

1ll. Escort Vessel's Bridge Layout

A typidal escort destroyer's brildge layout was sketched by Lieutenant
Commander YASULOTO.

.12,  Ahead Thrown Projectiles

During interrogations, mention was made of a special anti-submarine shell.
This was investigated with the object of determining whether or not the
Jaypanese had developed an ahead thrown weapon similar to our Mark 11 Fro-
jector (hedge-hog). Captain S, YAJIMA, the head of the section designing
the shell, was called in for interview and it was determined that tiis
special shell was one to pbpe fired from the main vattery, its special fea-
ture veing a non-ricochet design.

His section was, however, working on ahead thrown 'rockets fired rrom
"rocket guns™ in salvos of five. The rockets were aesigned for a range
of 2000 meters, but were not successiul. Aaccording to Captain YAJTMa,
this was the only type of ahead throws anti-suvmarine weapons uader
consideration.
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@/ STORS AND LISTEN
@ STOPS AND LISTENS

L‘ -5TOPS AND LISTENS
GOES IN FOR 4TH RUN

Figure 10
COORDINATED ATTACKS - SUCCESSIVE BUNS
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BINNAOLE

PLOTTING
80X

PLOTTING OFFICER

PILOT HOUSE

Figure 11
ESCORT VESSEL BRIDGE LAYOUT
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B. AIR SEARCH AND ATTACK PROCEDURE

1. Organization and Discussion

/ |

Headquarters of the Grand Escort Fleet

TCKYO

l

I

OMINATO
Naval
District

AG 903

( TATEYAMA)

| Bastern

part of
Japan. (east
from SHIKOKU)

SASEBO
Naval
District

AG 951

( SASEBO)
Western -
part of
Japan,
ineluding
China
(north)

KURE
Naval
District

AG 934
{ SABKI)
Carrier
Corps.

Escort

Carriers

‘| First
Escort

Figure 12
AIR SEARCH AND ATTACK ORGANIZATION

Fleet -
{ TAKAQ)

First
Southern
Fleet

AG 901 (TOKO)
Formosa,

P Il, u
South Ch%na

AG 936 o
{ SINGAPORE)
French 1ndia,
Malay

Air group 934 supplied the pilots for escort carriers.

The various squadrons were divided among bases in their respective area,

each base being responsible for a given area.

It was believed tc Dbe de-

sirable to patrol the area each day but the shortage of planes necessi-

tated a.modification of the desirable plan wherein each base would patrol
its area if a convoy were reported to be nearing the area, cthnerwise they
would utilize their time for training. In fact, the shortage of planes
and pilots was a primary drawback to the whole anti-submarine war.

Poward the end of the war the Army trained in anti-submarine patrol, and
actually used the First Air Brigade (average streangth about 110 planes)
for partol in northernmost Japan. The VF carried one 15 kilo bomb, the
light bombers from 50 to 100 kilo bombs, and the attack planes carrled
from 30 to 50 kilo bombs. Each type plane had its own aree of operation
and 4id not operate together. At various times in other areas, the Army
aircraft would give some assistance to the Navy in A/S convoy escort or
patrol, but they carried no radar or other special equipmeant and were
quite unsuccessful. .

2. Search Plans, Land Based
& Discussion

The search plans outlined below are given in two categories, patrol
and search, the differentiation being that patrol was the pattern
flown when the presence of submarines had not been reported, whereas
search was flown in trying to locate a suhmarine which had been re-
ported to be in a particular area.

The following table is an example of the factors which were used in
determining the interval between search or patrol lines.
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Table I N
FACTORS USED IN DETERMINING INTERVAL BETWEEN SEARCH OR PATROL LINES

Condition Target Sighting or
Detecting Distance

_ |From 15 minutes |Near Presence of Submerged sub Zone of 400

‘lafter sunrise the sub certain seen thru water meters abeam
to 15 minutes base =
before sunset Presence not Perlscope 3000 meters
> confirmed

e

Far from base Surfaced 10 miles

Other than above, » Moon or sun side,
twilite or moonlite night. Surfaced 3 miles. Opposite
’ side, 1 mile

Surfaced or
neutralized by
< engine noise
Dark night : (sub intimidated 2000 meters
into submerging
by alrcraft
engine noise}.

Subaerged
- 120 meters from
Surfa.e or plane to sub.
submerged. (Improved later
with improvement
of MAD)

" Radar Surfaced

When there were large and small planes at the same base, it was
usuel to have the large planes carry out long range patrol, while
the small planes carried out direct escort or petrol of strategic
points.

b. "Patrol

The patrol plans in Figures 13 and 14 were used for visual search
only since it was the general opinion that Japanese radar was 80
poor it was foolish to use i1t when the visibility was good enough
foir visual search. The dimensions of the pattern varied widely with
conditions, air group, and plane used.

Line of bearing patrol was rarely used.

The pattern for night radar planes is shown in Figure 15. They
wanted the spacing to be smaller but they had insufflcient planes.
They also recognized the advisability of having the planes take off
from different fields in order to avoid the duplication of area
flown over, but it was not practiced because of poor communications
between: fields. :

Lookout sectors for the aerial observers in various Types of air-
planes are shown in Figures 16 through 19.




ALTITUDE

100-300M

., BASE

Figure 13
DAY PATROL PLAN (VISUAL)

7 2 MILES

) |2 mies

ALTITUDE 1000M

Figure 14
NIGHT PATROL PLAN (VISUAL)

Figure 15
RADAR PATROL PLAN.
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OBSERVER

Figure 16 - . o ; ‘ " Figure 17
LOOKOUT SECTORS USING JAKE LOGCKCQUT SECTORS LS1NG PETE

Figure 18 Figure 10
LOOKOUT SECTCRS USING FLYING FCATS “ LEOKA UT SECTORS USING K7k

The man in the observer’s seat was assigned

For particularly careful search, the duties of communications and navigation.

lookout was stationed in each blister. .-
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Figure 20 ; . Figure 21
DAY AND NIGHT SEARCH PLAN DAY SEARCH PLAN
(visvaL) © (VISUAL)

Figure 22 : ; . Figure 23
iWILIGHT SAARCH PLAN ‘ RECTANGULAR SEARCH FLAL
(VISUAL) : (VISUAL)




Figure 24 : Figure 25
RECTANGULAR CRISS-CROSS SEARCH PLAN GROUP SEARCH PLAN

~

\—/

Figure 26 . i
AREA. COVERAGE | Figure 27
GROUP SEARCH PLAN - : CARRIER ‘PASED SECTOR SEARCH PLAN
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NIGHT SEARCH

VISUAL SEARGH FOR
SURFACED SUB ]T‘”‘“G’"

VISUAL SEARCH FOR| a1
SUBMERGED SUB

Figure 28

"SEARCH PLAN AS USED' LY THE SAEKI BASF

-

Figure 29 = Figure 30

DIRECT ESCORT - SLOW CONVOY DIRECT ESCURT - FAST CUNVLY
(ONE. PLANE) (ONE PLANE)

1 — 4

i
{
pon [

[ X -, B SR o 4 4

Figure 31 - Figure 32
DIRECT ESCORT -- SLOW CONVOY ) DIRECT ESCORT - FAST CONVOY
(THO. PLANES) (TWO PLANES)
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Search
(1) Visual

Often a flare was used to mark the center of this patteran.
(shown Figure 22), One of the high echelon exhortations was to
fly all the legs of this search pattern on the side of the ex-
pected submarine advance, but apparently this was never done in
practice. 4

The length of leg X in Figure 23 varied with the object of the
search (periscope,submerged sub, etc.) and with the length of
time after the sighting thaf the search plane arrived on the
scene-~ the longer the lag, the longer leg X. Specific figures
were not available.

The area coverage shown in Figure 24 was ten miles on a side
when searching for a submerged sub, and 25 miles on a side for
a periscope. The markers were used when meintenance of posi-
tion was difficult. The first leg is chosen for:

(a) Smallest wind drift
(b) Course parallel to assumed sub's course.
(c] By eonsidering the height and bearing of the suan.

.{(2) Radar

Radar was seldom used for search because of the lack of confi-
dence of the Japanese in thelr equipment.

(3) MAD

Although the "higher echelons™ thought it advisable to use the
MAD equipment at night and suggested an altitude of from 80-~100
meters, it was used but rarely because of the low ebb of pilot
ability toward the end of the war. (See navTechJap Report,
"Tapanese Magnetic Airborne Detector®, Index No. E-1L4).

(4) Group

¢roup search was seldom used except in connection with MAD.

3. Search Plans, Using Carrier Based FPlanes

With the exception of the escort carriers which: will be covered later,
anti-submarine patrol by carrier aircraft was very uweager. According to
some reports the outer limit of ASP was 60 or 70 miles while accordiag to
others it was 150 miles, usually a sector search. But the ZEKES in the
Coral Sea Battle patrolled to only 15 miles. A token A/S cover for task
forces usually was malntained by torpedo bombers carrying only their
machine guns and ordinary {(not depth) bombs. Carrier pilots had no specisl
training in ASP.

Table II
USUAL RANGES OF ALTITUDES USED IN PATROL AND SEARCH (METERS)

Visual Only wWith Radar With MAD

Day patrol 100-800 | 1000 30-50 (carrier only)

24
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Visual Only With Radar With MAD

Night patrol |  200-500 11000 not used

Day search 300-~700 1000 30-50

Night search 5000 1000 80-100

L, Escort

It was the duty of the small aircraft carrier to provide direct escort

for convoys whlle the larger alircraft carried out long range petrcl of

the convoy lanes. They reallized more and more the value of aircraft iao
coavoy escort, but the aircraft became less and less available with tae
result that, toward the end of war when their ideas were the most ambi~-
tious, they were the least able to carry them out and had to be coatent
with modified plans.

One command authority promulgated the following.conditions under which
the line of advance would be patrolled rather than direct escort being
provided: .
a, When the prooabllity of the appearance of enemy subs is slibht
and there is no need for the disposition of direct escort planés.

b. When due to weather, etc., it is difficult to station direct
escort at night.

¢c. When at a great distance from the base.

Yhen direct escort was provided, primary stress was given to areas from
which enemy submarines could be expected to fire torpedoes, and secondary
stress was given to patrolling behind to prevent trailing.

The angle on the bow civered varied with the speed of the coanvoy and with

the air group supplying the escort. (See Flgures 29, 30, 31, and 32).

For slow convoys, (under 8-10 knots) some groups flew completely around

the convoy at a distance of 2-4 kilometers except astern where they flew

close aboara, whereas other groups never widened the angle to greater

than 90° on the bow. Likewise, for fast convoys some groups flew out to
* 90° on the bow whereas other groups closed the angle to 60°

The variation with convoy speed and alr group which existed using one
plane escorts applied also when two planes were used--some for high speed
coavoys, flying out to 900 and for slow convoys flying clear arouad
astern before reversing course.

At the beginning of the war the outer escort started close to the convoy
and spiralled upward and outward, but as the war progressed this station
became more stabilized. If only one plane were available, the out circle
was sometimes flown at 40 miles which was believed to be the limit at
which the smoke of the convoy could be seen by a submarine. If there
were a shortage of escort planes, the circumferential sweep was the first
to be abandoned. As the shortage of planes became progressively more
acute, the other stations were abandoned in the following order: (1) the
circumferential sweep, (2) the patrol to limit the distance from which a
trailing sub (assuming sub speed of 20 knots) could overtake the coavoy
or advance in its path, (3) patrol to the effective range of the sub-
marine's radar which was assumed to be 40 miles, (4) patrol to the limit
of visibility.
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20-30 MILES
ALTITUDE 1000~
2000 METERS

Figure 33

TWO PLANE CIRCUMFERENTIAL SEARCH PLAN

- Figure' 34
QRDER OF ABANDONMENT OF SEARCH PLANES




Land escorts using radar

>

usually flew a box around

the convoy at night.

"Eﬁéure 335
- .  LAND ESCURT SEARCH
' ° PLANE USING RADAR

Fawn patrol Ly one

plane to 150 amtiles.

Une plene at a radius

—~ ) of 20 miles, altitude

1000 meters, using

both eyesigat and radar.

' This patrol of 3 planes
' = ‘ ’ carrying. MAD was consti-

dered to be tne

nost

important, aeltitude

about 50 meters, day
only, from 1000 uaeters

ahead of lead escort.

Dusk patrol, 50-80 miles,

one plane.

Figure 3¢

CARRIER PLAYE ESCORT - DAY
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One radar plane at a
radius of 20 miles.

*Alvays" meintained.

: Figure 37
CARRIER PLANE ESCORT - NIGHT

~

v/

AT NIGHT RADAR PLANE
WOULD TAKE OVER

TWILIGHT VISUAL PATROL

Figure 3&
SEARCH PLAN AS USED BY SAEKI ASE
IN CONJUNCTION WITH OTHER BASES

28
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Carrier escorits (carrying only KATE) steamed in the convoy except when
launching or recovering planes.

If the dawn or dusk patrecl sighted a submarine, he reported and attacked,
then marked the place for alrcraft or surface vessels sent out from shore
bases (the escort carriers were always used near the shoreline), but ao
planes were sent out from the escort carrlers siace they felt they could
not spare them. If the plane making the circumferential sweep sighted a
sub, three or four planes were usually sent out to follow up the attack.
If one of the MAD planes made contact, he would be joined by one or two
of the closer escort ships for the attack, while the other two MAD planes
stayed with the coavoy (which would change course). ’

While the convoy was close to the base the plane stayed with it for the
longest period of time (about 2% hours), buv as the coavoy moved further
away the period bscame progressively shorter, the last and shortest being
about % hour. The aext base down the line would then take over the
escort.

5. Attack Procedures

‘The doctrine upon sighting a submarine was generally:
a. Target sighted at a aistance

Report

Attack
Circle
Mark

Report

Some groups recognized the importance of attacking at once upon sighting,
placing the emphasis upon speed rather than attaining good position for a
run, but other groups considered it more important to get into optimum

" position first, sometimes even dropping a buoy, then circling around to
the optimum position.

The optimum position was considered to be downwind, downsun, and dead
ahead., Further figures are given in Table III for several frequently
used types.

. Table IIT
OPTIMUM FOSITIONS FOR ATTACK APPROACH

“Altitude Direction

of approach

Speed of
Approaci

of Apprcach

Type run

700 meters

80 kts

dead ahead

500 glide

no

700 meters

80 kts

dead ashead

4L0° glide

ro

800 meters

90-100 kts

ahead

low level,
250-300 kts
cver target

sometimes
(observer)

A
The feason for the approach from ahead evidently was because the piiots
receﬂved no training in deflection bombing and figured the range as the

29
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only variable, Each type plane was equipped with a card, similar to the
one shown below, for figuring the range. For some planes, the lead was
shown in sight angles, while for others it was shown in meters. The
large type planes usually used a shallow glide and dropped a pattern at
an angle of about 30° to the submarine's course if possible.

Table IV
LEAD ANGLE CARD FOR FIGURING RANGE
(Partial Data)

Depth Headwind Tailwind
(meters) (knots) (knots)

6 4 i 2 L
"'008 O
—207 - 0

10

15

Table V is an example of how the factors governing the sighting point
were tLaken into account. Pilots were also advised to drop as many bombs
as possible since they frequently had a bad underwater trajectory, and
exploded at the wrong depth.

Table V
USE OF FACTORS GOVERNING SICGHTING POINTS

Target Sighting Point ) Remarks

On surface Center ; If possible

Periscope Center Parallel enemy's
) : - course

Seen thru water Ten meters ahead

Moving o0il slick| First attack 80-170 Aprroach as near
meters ahead of the most parallel to the line
recent 0il slick. Second of o0il slicks as

and later attacks same as possible. Try to
above 120-240 meters. (& guide patrol craft.
table showing lead for Bombing is to be
certain sub depth and speed carried out =2long with
was also used, computed on guiding.

the basis of the time it

took oil to reach the surface.

The depth bombs carried time rather than hydrostatic fuzes, and were set
before take-off on settings decided by the air group commander. The
gettings varied with conditions, being shallower when the expectations of
sighting a surfaced submarine or periscope were greater than ccntacting

a submerged sub., Where more than one bomb was carried, it was usual to
set the first one shallow, the next deeper, and so on. The tendency
throughout the war was toward shallower settings for aircraft depth bombs.

Examples of Japanese bomb loads are given below.
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ATTACK -

t
-

MARK TARGET

Osus | '

Figure 39
“COORDINATEL ATTACK PIOCEDURE USING *"MAD*

o)

Figure 41
OLD METHOD - MARKERS DROPPED

Figure 40«
PATTERN OF MARK ﬁRS

Figure 42
NEW METHOL - MAPKERS DROPPED
OVER CONTACT

New method--over contact, green
marker is fired estern at 120
knots hence drops immediately
over contact. At the same time
the white marker is dropped,

nence falls away from contact.
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MAVIS ' PETE LILY JAKE

60. ke (6) 60 kg(6) 60 ke(12) 60 ke(4)
250 kgl4) 250 ka(4) 250 kgl(l)
0ld type(6)

newest type(1l2)

Coordinated attacks were practically non-existent, except by planes using
MAD. If there were other aircraft in the vieinity when a plane had a
contact, they would fly to the scene, but would drop only if they couid
see the submarine. If the sub were out of sight when they arrived, they
“would return to their patrol without making an attack.

The -progedure in using MAD is outlined in Figures 39-43. In the new
method - over contact (Figure 42), the green marker is fired astern at
120 knots, hence drops immediately over contact. At the same time the
white marker is dropred, hence falls away from conbact.

“ ‘A MAD search usually consisted of 5 planes flying in formation. When one
made vontact, one of the adjacent planes stayed with him to mark the tar-
get while the others climbed and circled until there was enough informa-
tion from the markers to make a good attack. The marker planes marked
only - they made no attacks. When WAD was first used a green merker
_(fluorescent dye) was dropped when contact was made, and then a white
merker (aluminum) was dropped eway from the target, but later they de-
veloped the technique of dropping the white marker upon contact while at
the same time firing the green marker astern at the speed of the plane
(120 knots), with the result the green marker fell on the target and the
white one eway from the target instead of both away as in the old method.
They were continually improving their equipment; for instance, the range
-was improved from 120 meters (plane to sub) to 280 meters and they head
consideraeble faith in it.

The Japanese recognized the value of radar in anti-submarine work, both
for search and blind attack, but their equipment was so poor they had no
success in using it - for bombing. The image faded from the screen at 5
kilometers, so they ‘tried choosing a distance from the target at which
they still had good information, then noting the time, by stop-watch, it
~ took to fly half the distance. By flying a duplicate period of time they
would then be in the viecinity of the target, where a rattsrn of bombs was
dropped. If there was a moon, they made their approach with the moon be-
rind the target in the hope of being able to bomb visually when the target
was reached. They would fly great distances around a target in order to
get it into position relative to the moon. (See Figure 44.)

6. Surface-Air Coordination

Coordination of any kind by the Japanese seemed to be hampered by poor
communications, and the coordination between aireraft and surface vessels
in anti-submerine work was no exception. Had there been better communi-
cations, a full-fledged hunter-killer technique probably would have been
develop=d at a relatively early date, since there were many attempts to
extend the cooperation between surface vessels and aircraft. The only
organization organized for a "hunt-kill", however, was that of the 102nd
Surface Squadron and the 934th Air Squadron, which covered the area be-
tween Formosa and Shanghai.

When on routine patrol, the airplanes (ZEKES) flew over the area 20 miles
apart using both radar and eyesight. They also carried MaD to use in
following up a contact. For patrol, they usually carried two sixty kilo-
gram depth bombs, and for attack, one 250 kilogram bomb, ‘altho the 250
kilogram bomb was carried sometimes on'patrol. The depth setting was
fairly deep at first, but at the end of the war the setting was shallow

(about 10 meters). Thelr sweeps were day only, with the exception of
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pre-dawn take-offs., The ships {(patrol craft) operated half their number
at a time, patrolling the area behind the planes while the other half
. remained in port.

When a submarine was contacted, the aircraft made attacks and reportsd
by voice radio to the base. The ships were monitoring the aircraft re
porting frequency in order to get the first information available from
the aircraft, but could not transmit on the frequency in order to acknow=-
ledge the receipt to the aircraft. The base then would re-transmit to
the s?ips and dispatch planes equipped for attack (carrying 250 kilogram
bombs) .

Part III
“ESCORT OF THE CONVOY

A.  COMMAND
Major, long distance convoys were commanded by convoy group commanders who
were flag officers embarked in light cruisers as flagships. These officers

commanded both the convoy and the escort. The convoy proper was commanded by
" a captain, whose sole duty was to command the convoy.

Smaller convoys were commanded by captains who commanded both convoy and es-
cort.

Army“transports were made up into convoys by the Grand Escort Fleet, and while
in convoy were subject to the orders of the convoy group commander.

Escort carriers, when included in convoys, were also under the command of the
convoy group commander.

B. CONVOY FORMATIONS AND SCREEN DISPOSITIONS

Many differences of opinion existed in regard to convoy formations and the
dispusition of the screening units. Convoy group commanders formulate” =nd
issued their own plans and doctrine until the latter part of the war. o the
whole, it was recognized that a broad front was desirable and that maneuvera-
bility was a necessary factor. Representative formations that were used are
shown below.

C. SCREENING DOCTRINE AND STATIONS OF ESCORTS

In March 1944, plans were issued by the First Zscort Fleet in a publication

entitled "Number One Escort Fleet Operating Plans™. This publication wes

chiefly the work of.Captain UQZUMI and contained formations, sc¢reening, and
attack doctrine.

Inner screens and outer screens were specified. Inner screens were formed in
what was termed ring formations. They were not properly circular formations,
as escorts were stationed on relative bearings from ships in the convoy, and
at distances limited to between one and two thousand meters. This distance
was dictated by Japanese experience that U.S. submarines delivered their at-
tacks between these limits.

1. OQuter Screens

When escorts wereuavailable, outer screens were specified and the escorts
so detailed took stations approximately 10,000 meters ahead of the con-
voy. ‘ -

ey it

2. Horizon Sweeps .

When outer screens were stationed, dawn and dusk horizon sweeps were made
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Figure 43
COORDINATED~ATTACK PROCEDURE USING "MAD*

Figure 44
RADAR BOMBING PLAN
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Figure 45
REPRESENTATIVE FORMATION FOR SYALL CONVOYS
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Figure 46
REPRESENTATIVE FORMATION FOR LARGE CONYOY (1)




RESTRICTED

OESCORT
DESCORT

DESCORT .
{OD)

: ) Figure 47
- REPRESENTATIVE FORMATION FOR LARGE CONVOY (2)

. @
Figure 48

SCREENING DISPOSITION FOR 7 ESCORT CONVOY
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g .
"Figure 49 Figure 50

COIQVOY FORMATION AND SCREENING DISPOSITION CONVOY FORMATION AND SCREENING DISPOSITION

Figure 51 . ‘ Figure 52
CONVOY FORMATION AND SCREENING DISPOSITION CONVOY FORMATION AND SCREENING DISFOSITION
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Figure 53
"CONVOY FORMATION AND SCREENING DISPOSITION
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. Figure 54 Figure 55
CONVOY FORMATYON AND SCREENING DISPOSITION CONVOY FORMATION AND SCREENING DISPOSITION
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Figure 56 , m ‘ Figure 57
CONVOY FORMATION AND SCREENING DISPOSITION CONVOY FORMATION AND SCREENING DISPOSITION
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Figure 58

CONVOY FORMATION AND SCREENING DISPOSITION
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""Figﬁf;;ure 59 ) Figure 60
" CONVOY FORMATION AND' SCREENING DISPOSITION FORMATION FOR 28 SHIP CONVOY (MAX.)
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astern by one escort. In the absence of an outer screen, these sweeps
were made to cover the horizon limits of the convoy throughout 360°.
\/hen a shortage of escorts prohibited, the swaeps were confined to the
gector from which attacks were expected.

3. Patrolling of Stations

L Patrolling of stations was mandatory and was generally done at a speed .
= : of four knots over convoy speed. In faster convoys, the differential was _
. not so great. This lesser differential was imposed by the limitations of =

the sound gear at higher speeds.

L. Typical Screening Disposition

The sketch in Figure 48 describes one of the screening dispositions con-
tained in "Number One Escort Fleet Operating Plans" for seven escoris,
and indicates in detail the method of staticning screening units. This
disposition represented the desired disposal of escorts for maximum pro-
tection. Shortage of escorts, however, seldom allowed this disposition
to be used. There follows other formations and screening dispositions
econtained in the operating plans. They were obtained from Captain
U0ZUMI, former Chief of Staff to the Commander in Chief, First Escort
Fleet, and author of the afore-mentioned publication.

5e Sonar Screens

Sonar screens were based on search arcs of 60°, and individual seactors
to be covered were specified in the operating plans. The screens were
not interlocking.

A sonar screen for six escorts is sketched below.

60

AFT- / AFT-
FORWARD
TO MIDSHIPS

Figure 61 _
SONAR" SCREEN FOR 6 ESCORT CONVOY

The patrolling of stations was considered to ceover the gaps in the screen.

At first 1istening:was used exclusively, but echo-ranging replaced its
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use in the latter part of the war. Ships equipped with Type 3 and Type
93, alternated equipment every four hours.

6. Effective Sonar Ranges

The stationing cf escorts at a distance of one to two thousand meters

from the convoy was dictated by Japanese experience that U.3. submarines

generally delivered their torpedo attacks from points within these limits,
and was not influenced by the effective sonar range.

Rear Admiral Toshio AKIYOSHI,'former Chief of the First Section of the
Hydrographic Office, was fully cognizant of density layers and gradients
in sea water and their effect in deflecting sonic transmissions in echo-
ranging, thereby influencing sonar conditions. The Hydrograghic Office
had been asked for assistance in solving echo~-ranging rroblems, and had
responded by issuing two charts made up from statistical data which indi-
cated general seasonal conditions that could be expected.

These charts were named "Charts feor Soniec Ranging" (numbers 2775 and
- 2776) and were issued to all escorts. (See Enclosure (B) and NavTechJdap
Report, "Japanese Hydrography, Article 2" - Index No. X-18-2.)

Escorts were not egquipped with bathythermographs and made no tactical use
of such information as could be ascertained from charts; that is, the
effective sonar range for the locality did not influence the disposition
of the screen. This information was derived from answers given to the
question of what use was made of the sonic ranging charts. In all in-
stances the reply was that the charts were used for information as to
what sound range could be expected. It was apparent that the operating
personnel had not conceived the idea that effective rangss were a tacti-
cal factor, but it is believed that they may have influenced convoy
routes.

D. "RADAR

Escorts were equirped with radar for air detection, and later, some were
" equipped with surface radar. The importance of the use of radar by surface
ships to detect submarines was recognized, and a determined effort was made
to develop it, but because of inferior equipment and inefficiency of opera=-
tors, it was venerally ineffective. Surface ships were provided'with equip-
ment to detect radar being used by U.S. submarines. Bearings obtainsd were
considered to be accurate within ten degrees.

E. CCNDUCT OF THE CONVOY

Largze convoys were formed in two, three, or four columns, with 1000 meter dis-
tances betwesen columns when Sea room permitted. Maneuverability was stressed
and the convoys were exercised frequently in executing simultaneous turns.

Convoys zigzagged at all times when sea room permitted.

When coasting, special orders were sometimes issued to seek shelter in coastal
ports at night and to cruise only by day.

When U.S. task forces were known to be in thevvicinity, convoys were directed
to scatter.

F. DOCTRINm WHEN ATTACKED

1. General

When attacked by submarines, convoy group commanders usually executed si-
multaneous turns either towards: or away from the direction of attack.

i

4i
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They turned-away from sonar contacts or MAD contacts made by planes. In-
dividual ships sighting sybmerines, periscopes or wakes close aloard, '
were instructed to:attemphite ram. Notification of sightings was made
immediately’ to:the:conv up commander.’ Information on MAD contacts
was apparently. obtainegd. sual observation of the fact that the.plane
had dropped a: buoy; or;, 1tercerting its ‘report to its basee

When convoys were-attacked, .some group commanders required all escorts to
drop depth charges.to- K submarines down and to prevent further:attacks.
Scereening doctrine, howéver,, required the:escorts in the sector attacked
to drop. charges and to conduct offensive sweeps in the direction from
which the attack camé.  Other escorts remained with the convoy, which had
turned away. .-The number:of escorts-designated to- conduct offensive oper-
ations against the.attacking submarine: depended.on the total number of
escorts present. Doctrine reéquired them to remain with the contact as
long as it could be. maintained, and if contact was not made, to continue
the search persistently. :Convoy commanders usually limited the search to
twenty-four hours. T S :

2. Urgent Attacks ER ..

Urgent attacks were made only when'contgets were picked up st a range too
close to make a Jeliberate attack. A small pattern was diopped and the
escort maneuvered to make a deliberate attack. Other than this, urgent
attacks were prohibited by doctrine. Nany escort commanding officers in
the screen, however, in their excitement upon making contzct, did head
for the submarine and start delivering full destructive attacks, thus,

in effect, unconsciously making urgent attacks.

3. Deliberate Attacks

Deliberate attacks were made on all sonar contacts classified as subma-
rinse. Conning procedure is described in Part II, Section 4, article .5 of

this report.
G. AIR COVER

Air cover was occasionally provided by escort carriers for large imrortant
convoys containing twenty-five ships or more. Four 10,000 ton CVi's, were a
part of the First Escort Air Fleet, and each carried twelve Type 97 planses.

In general, air cover was provided by land based planes under the direction of
the anti-submarine air groups. From one to five planes, sorne equirred with
radar and some with magnetic detection devices, comprised the air cover for
econvoys. Small convoys were provided with one or two planes; large convors
“with four or five,

Communications were maintained between the bases and the planes. Communica-
tion between planes and ships was attempted but results were generally unsa-
tisfactory. In January 1945 voice radioc was installed and an effert to im-
prove communications met with some success. "Coordination between planes and
escorts was, on the whole, poor, and the plane did little more than mark the
spot for an escort if, by chance, the escort fcund the plane wiich had the
contact. When planes reported contacts, convoy group commanders would some-
times send surface vessels to assist and at other times would not. Rear Ad-
miral Mitsuhara MATSUYAMA stated that his escorts were never able to produce
results when he sent them to develop contacts reported by MAD equipped planes.

Part IV ]
THE ANTI-SUBMARINE VWARFARE SCHOOL

A. ORGANIZATION

The Anti-Submarine Warfare~School was established_and operated under a some-

42




RESTRICTED ' | e | | 5-924

what Involved dual command. - It was primarily under the command of the Com-
mander-in-Chief of the Grand Escort Flset. It was also under the command of
the Commandant of the Kure Naval Station, the reason being that an Anti-
Submarine Treining Center was established at SAEKI under the auspices of the
schonl; the tactical command of this group was under the Kure Coast Defense
Squadron which in turh was under the command of the Naval Station at XURE

B. MISSION

The mission of the school was to train sonar operators and sonar officers, to
develop and disseminate anti-submarine attack doctrine, to indoctrinate newly
commissioned ships in- ASW, and %o conduct ASW refresher training. Its mis-
sion was also to analyse the reports of all attacks made by escorts and to
criticize them. -

C. TRAINING PROGRAM -

When the school was first established, the demand for sonar operators and teﬁé
+« nicians was so great that the only program possible was to turn out personnel
at maximum rate. As soon as possible the school settled down to a program of
furnishing replacements for the fleet, and teams for newly commissioned ships.

D. TRAINING DEVICES

Sonar receivers and transmitters were set up in the school at YOKOSUKA. Re-
cordings of fish noises, water noises, sound transmissions, and|echoes were
avallable. There were no attack teachers or conning trainers, the clossst
approach belng a transmitter and receiver installed in a room over water, and
a small boat towing an underwater spar as a target.

E. TR4INING OF OPERATORS

s Enlisted men were trained in the operation and maintainence of sonar eguip-
.ment. After completion of the course, operators were sent to SAEKI and given
practical experience on board ship (usually newly commissioned ships to which
they were assigned as crew members) operating against tame submarines. The

~ length of the course at the school was seven months.

F. TRAINING OF SONAR OFFICERS

Sonar officers were trained in the theory and operation of the different types
of sonar gear, in plotting and in attack technique. The length of the course
for officers was six months. After completion, they were sent to ships at
SAEKI for shipboard training against tame submarines. ©One ASW school graduate
was sent to each escort. An attempt was made to send commanding officers
through the school for a command course, but due to the shortage of commanding
officers, only a small percentage attended.

G. ATTACK TEACHIRS AND TRAINING FACILITIES

There were no attack teachers. A tralning center was established at SAEKI for
the training of newly commissioned ships, and to give refresher training to
escorts when they were available between convey runs, but the pressing need
for escorts generally precluded them from this. Training at SAEXI was on
toard ship against tame submarines. ' _

The only training available to escorts was that of opportunity - echo ranging
against ships in the convoy, and occasional runs on tame submarines while ~
engaged in escorting them to departure points.

H. QZSSEMINATIOH OF DOCTRINE

Formulation of attack doctrine and development of attack procedure was a func-
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tion of the school. At first, as progress was made, bulletins were issued;
later, two manuals, "Text Book for Anti-Submarine Attack" and "Rules for Con-
ducting Arnti-Submarine Warfare", were issued to all anti-submarine commands.

Copies of all anti-submarine action reports were sent to the school for anal-
ysis and criticism of prooedurs. Mistakes, or better procedures were pointed
out to the commanding officer by letter or by personal discussion when possi-
ble . )

. Part V
THE GRAND ESCORT FLEET

:A' !—I-S-.Sloﬁ

This commend was charged with the responsibility of moving and safeguarding
shipping to and from the Empire. Iits functions were the masking up of convoys,
including transports for troop movements, designation of escort vessels to
the various subordinate commands, assignment of tasks, intelligencse, training,
protection of shipping and patrol of the convoy lanes, and the issuance of
_general instructions and directives to subordinate commanders.

B. INTELLIGENCE

The headquarters. of this command maintained liaiscon with the Intelligence Di-
vision of the Navy Ministry, and also maintained its own intelligence for the
location of U.S. submarines. This was done chiefly, by statistical data. The
. Japanese felt that their intelligence was good. Statistical information was
supplemented by radio interception from the Intelligence Division of the Min-
istry to a certain extent and by RDF, aircraft sightings and ship's reports.
U.S. submarine transmissions could be picked up, but the Japanese were unable
to interpret them. Submarines did not transmit often enough for interceptions
to be of value other than the fact that calls could be recognized.

C.  FLOT OF SUBMARINE MOVEMENTS

Bearings obtained by RDF stations were sent %o the Grand Escort Fleet in TOKYO
for plotting and analysis. Flots of the entire Paciflc area were maintained
and . sent via radio to appropriate Fleet Area Commanders. Radio communication
difficulties at times, hampered prompt tactical use of RDF bearings.

Sightings resulted in prompt coverage by planes, which were sent from the
nearest base operated by %the ASW air groups. Each naval base maintained a
sighting and intelligence center. Communications from all stations other than
“YOKOSUKA, was by radio due to the poor gservice of the Japanese long distance
telephone system. -

The Japanese believed that the Grand Escort Fleet could determine arrivals and
departures of ocertain groups of U.S. submarines, and predict their reappear-
ance upon the scene. Frinted intelligence bulletins covering expected arri-
vals and activities of U.S. submarines,.were issued to all escorts prior to
departure from port. - Escort commanders relied heavily upon these bulletins
and placed much confidence in them..

Special intelligence was transmitted to various fleet commanders for tactical
use. For example, Rear Admiral Mitvsuhara MATSUYAMA, related that in September
1944, he was in command of an eleven ship convoy enroute from Formosa to Ma-
nila, when he received a radio despatch from the First Escort Fleet Head-

. quarters advising him that two submarines were across his track. At about
0330, after moonrise, his convoy was attacked by submarine and two of his
ships were sunk.

The FPirst Escort Fleet consistently altered routing based on submarine posi-
tion information. -
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Part VI
RECORDS OF ANTIfSUBMARINE OPERATIONS

A. EVALUATION OF ACTION REFPORTS

Commanding Officers of escorts made up their action reports which were sub-
mitted by their group commanders to the First Escort Fleet Headquarters from
which the reports were forwarded to the Grand Escort Fleet in TOKYC for final
evaluation. Copies were submitted.to the Anti-Submarine ‘Warfare School at
YOKOSUKA for analysis and criticism. Similarly, reports of anti-submarine
action by aircraft were forwarded by air group commanders with photographic
evidence, via the chain of command to the Grand Escort Fleet for assessment.

Bulletins containing attack evaluations, were issued by the Grand Escort Fleet
Headquarters menthly.

Until the establishment of the Grand Escort Fleset, action reports were not
analyzed with a view of assessing damage, and claims were wildly exaggerated.
After its establishment, a board oconsisting of seven to nine officers was cone
vened at the Grand Escort Fleet headquarters. This board studied action re-
ports, correlated intelligence, and made decisions as to damage inflicted.

The Naval General Staff was represented on this board.

In assessing kills, the board used the following factors:

1. 0il and the length of time it continued to come up.
2. Debris
3. Insulating material
IR Buoys from submarines
5. Crew members captured

Pactors 1, 2, 3 and 4 were modified by intelligence factors. For example, a
wolf-pack would arrive and the Grand Escort ¥leet would become familiar with
the vessels'-calls. I1f a promising attack report came in and one of the calls
was no longer heard after the date of the attack, this factor would be used as
a weight factor 'to establish a successful attack. A careful account was kept
of losses announced by the United States of submarines presumed lost. This
involved another factor which entered into the final estimates. Members of
the board felt that their own operating personnel exaggerated claims and ar-
rived at a 33% reduction factor to offset this. They also believed that the
U.S. Navy reported only about one-third or one-fourth of its losses. They
therefore, divided their analyzed credited sinkings by three and multiplied
U.S. reported sinkings by three or four as a balancing factor to verify tioeir
results. 1

. Phe overall results were %that the evaluation of their results was exaggerated.
This exaggeration came chiefly from the inability of the escort commanding
officers and pilots to restrain themselves from injecting exaggerated claims
into their action reports, and in the inability of the high command to believe
that the U.S. would make truthful announcements of losses.

Their total of losses, based on announcements made by our Navy, was checked
against our actual losses and was in substantial agreement.

Commander SUGITO, with other officers who had been attached to the Grand Es-
cort Fleet Headquarters, reconstructed the estimate of sinkings credited as
- follows: -

From November 15, 1943
To December 7, 1944 161

From December 8, 1944
To August 15, 1945 53

Total for period

:-Tvl<\.‘,\,‘:4;¢;f__<,{-..“;e.rﬂm.,,:a B i "“,.,.,',
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Commander SOGAWA stated that the Naval General Staff believed that they ac-
tually had sunk about 120 submarines.

B. FUNCTIONS OF AIRCRAFT IN ASW

Japanese conception of the function of aircraft in anti-submarine warrare was:
1. Patrol of the convoy lanes
2. Close air cover for the escort of convoys
3. Offensive sweeps or patrols in coordination with surface forces

C. FUNCTIONS OF SURFACE ESCORTS

The primary missipn of surface escorts according to Japanese doctrine was the
direct escort of convoys. A secondary mission was that of offensive sweeps

in coordination with aircraft. This concept was forced by the lack of es-
corts, the vital necessity for getting shipping through, and the offensive and
successful opsrations of U.S. submarines and later, aircraft, from the U.S.
fast carrier task groups. Attacks were so constant and so serious that until
1945 no consideration was given to any other use than escorting convoys.

In 1945, however, an air surface "hunter-killer” group was organized. The
surface forces consisted of five "coast defense" ships (¥K4IBOK4AN) organized
as the 102nd Squadron and aircraft of the Shanghai Air Force, a squadron of
twenty Navy fighters based at Shanghai. These planes were equipped with ra-
dar end MAD and modified to carry depth charges.

Searches were coordinated by the commander of the 102nd Squadron, and the
method of operation was to dispateh two or three vessels on orfensive sweeps
between Shanghai and Formosa. From dawn to dusk flights of from /4 to 6 planes,
flew radar searches in line of bearing twenty miles apart, over thes same area.
Aireraft ccntacts were reported by radio to the base, then attacks were made
by depth charge runs using MaD gear. Surface escorts intercepted contact and
proceeded to the scene %o continue the attack until the submarine was de-
stroyed.

This was the only attempt made in the nature of special 4307 combined air-a
surface offensive tactics. ‘

D. FUNCTIONS 0? SUBMARINES IN ASW

Submarines were not contemplated for use in anti-submarine warfare in any ca-
pacity other than to attack if a contact was made. During the latter part of
the war, when it was learned that U.S. submarines were being used in air-sesa
rescue missions, an attemptf%as made to combat these submarines with subma-
rines. The Japanese did not, in general, consider anti-submarine warfare as
a function of their submarines.

E. FUNCTICNS OF CONVOY ICUTING

During the latter part of the war the Headguarters of the Grand Zscort
handled all routing to insure that convoys would receive air cover, b-
through certain areas at certain times; and to insure that the safest
were used based upon intelligence at hend. GChange of routinaz was 2lso u
to avoid submarines.

P. FUKCTIONS OF MINES

Cortrolled minefields were relied upon as the chief bharbor defenze weap
against submarines. Mine lines were planted across the Yellow S =3
fense measure against submarines. Minefields were planted to protect

voy lane off ithe NANSEIL SHOTO between KYUSHU and Formosa, according vo Jio
mander SOGAWA, which, combined with aircraft, lookout stations and loecl =

46




RESTRICTED

corts, offered considerable protection to this lez of the ccrnvoy lane.

The skétch below was submitted by him to explainvthe system.

KYUSHU

FORMOSA

Figure 62
KYUSHU, FORMOSA, AND NANSEI SHOTO MINEFIELDS

G. EVALUATION OF THE EFFECTIVENESS OF DIFFERENT METHCDS OF ASW

Surface escorts were considered highly effective in making kills.

Gréat weight was placed on the effectiveness of the searches made by anti- ,
.'submarine aircraft. <Confidence was growing in the effectiveness of 1D at-
~tacks.

Much confidence was placed in Japanese anti-submarine intelligence; rcuting
was considered to have been very effective in avoiding submarine atiacks.

Complete reliance was placed on the effectiveness of controlled mine fields
for harbor protection against subma.ines. The use of off-shore mine fields to
protect coastal shippring was considered effective.

Submarjines were not considered effective in the anti-submarine war effcrt.

Part VIIX
RECORDS

Persistent 1nterrogations consistently resulted in statements from all offi=-
gers attached to the staffs of the higher commands that on 25 August 1945 the
Grand Escort Fleet and its subordinate commands were dissolved and tkat all

action reports were destroyed by burning.

- Efforts to locate such records have been unsuccessful.

Enclosure (A) conteins extracts of action reports which Commander 30GAWA made
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in his notebook, while he was a member of the evaluating toard.
A reconstructed estimate of the sinkings puolished by the Grand Escert Fleet

was prepared by Commander SUGITO and other officers who had been attached to
the Grand Esdort Fleet Headquarters. The total is given in Part VI.

Enclosure (H), "List of Japanese Attacks on U.S. Submarines (claimed sinkings)"

of NavTechJap Report "Japanese Submarine Operations", Index llo. S-17, does noct - :
contain a true reflection of Japanese opinion of their own efforts. 3taff of- .
ficers freely admit that until the Grand Escort Fleet commenced evaluation in o
November 1943 credit was given to practically all claims and the list of sink-
ings was therefore grossly in error.
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ENCLOSURE (A)

ASW ACTION REPORTS FROM NOTEBOOK OF COMMANDER SOGAWA, IJN

(1) At 21°-51'N, 1200-43'E at 2215 on 7 August 1944, Subchaser #61 with its
radar intercept receiver picked up a high sensitivity electric wave of 165
megacycles. With its own radar it picked up an enemy submarine 600 meters off
its bow during the early warning search. During the search it picked it up
with its echo ranging equipment and at 2255 undertook a depth charge attack.
There were reports that ti.e results were very good.

(2) At 330-20'N, 124P-40'E at 2300 on 17 November 1944, the Coast Defense
Ship, DAITO, intercepted a 5675 kilocycle telephone wave. During its early
warning search on the following day, 18 November, it picked up with its radar
an enemy submarine at 0105 at 1000 meters bearing 20 degrees to port. Irme-
diately it sighted a floating submarine and carried out a depth charge attack
effective up to 200 meters with its echo. ranging equipment. There were re-
ports indicating that. the enemy submarine was sunk.

(3) At 350-27°'N,-1240-10'E at 1135 on 21 March 1945, the Coast Defense Ship,
UKITA, intercepted a telephone wave suggesting an enemy submarine, At 0526 on
the following day it picked it up at bearing 130 degrees, 8000 meters {the
weather was misty). At 0615 it sighted a submarine at 1500 meters, and, at
the same time, one torpedo trace passed it by. At 0618 gunfire was started.
The enemy submarine, still afloat, sped off at a speed of 20 knots and, though
followed for 2 hours, could not be caught. At 0708 a gunfire attack (5 rounds)
utilizing radar was carried out at 5000 meters. Radar sensitivity disappeared
at 0713 and the enemy let fly one rubber balloon for purposes of deception and

submerged.

(4) At 240°-42'N, 120°-40'E at 1410 on 21 February 1944, the torpedo boat,
HATO, picked up an enemy submarine. Utilizing its echo ranging recording gear
it proceeded up to about 150 meters and when it was almost at a point thought
to be directly above the submarine, it carried out a precise depth charge at-
tack (30 rounds). There were reports that it was definitely sunk.

{5) VWhile sailing alone and heading for the BUNGO Strait from PALAU at
320-10'N, 1310-51'FE on 29 May 1943, the SHINTO MARU (1215 grdoss tons, speed

9 knots) received a total of 5 torpedo attacks. Nevertheless, it successfully
avoided them and finally fired, getting one hit on the enemy's conning tower
and one on the part below it. Next, when it had sailed over the then sub-
merged enemy, large quantities of oil and bubbles were gushing forth. There
were reports that it was definitely sunk.,

"(6) At 26°-13'N, 122°-39'E at 1540 on 16 July 1944, magnetic detector equipped
aircraft of the escort carrier, SHINYO, detected a submerged enemy submarine.
According to reports the Coast Defense Ships, SADO and #7, which were in the
vicinity immediately carried out an effective attack and there were reports
that it was definitely sunk.

(7) On 18 August 1944, in the north strait at BALABAK, the UGA MARU (4433
gross tons; speed 9 knots) detected with its hydrophones the echo-ranging
sound which an enemy submarine was transmitting. It knew the submarine was
follewing it. By firing it pointed out the submarine‘'s approximate position
to friendly planes and craft which were in the area and started operations for
attacking and sinking it.

(8) On 17 November 1943, while returning from RABAUL to TRUK, the submarine
I-176 encountered an enemy submarine about 90 nautical miles south of TRUK.
It launched torpedoes, two of which hit the target. There were reports that

it was definitely sunk.
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ENCLOSURE (A), conttnued

{9) At 1230 on 7 November 1944, a converted picket boat {a small merchant
shipr of about 80 to 150 tons, armed so as to be capable of carrying out ob-
servation duties) discovered the tracks of an enemy submarine about 6000
meters east of EZAN MISAKT on HOKKAIDO. While being pursued, the enemy sub-
marine ran into one of our minefields. A great underwater explosion occurred,
and clothing and books (novels) which seemed to belong to the crew floated up
to the surfacs.

(10) At about 0900 on 6 November 1944, a SURABAYA-based reconnaissance sea-
plane discovered and attacked a moving oil slick about 60 nautical miles NNW
of SURABAYA. .On the following day the Minesweeper #12 detected an ememy sub-
marine at approximately the same location and carried out depth charge attacks
against it. ‘There were reports that it was definitely sunk.

Note: The results of an attack can be determined by considering such
points as: floating oil; the duration and quantity of air bubbles;
floating debris; the reasonableness of the method of attack; search
with echo-ranging gear after the attack; the condition of the enemy's
radio transmission after the attack; and whether or not any ships are
damaged thereafter in the area.




ENCLOSURE (B)

CHARTS FOR ECHO RANGING ~ ATTENUATION AND MAXINUN AUDIBLE RANGE

The following charts show the values of two constants "a" and "b" over large
areas of the Pacifie Ocean, in summer and winter, Chart No. 2776 being on the
larger scale. These two constants, which depend upon the physical character-
istics of the water, determine the speed of sound in water. Attenuation and
maximum saudible range equations are derived cn Chart No. 2775. Chart 2776
gives examples of the use of the charts., .

Note: Ghart 2776 hes been reduced photographically, sbout 50%, for
gonvenience in publishing.
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CHART FOR SONIC RANGING - ATTEHUATION & MA}C[MUh AUDIBLE
(JAPANESE HYDROGRAPHIC CHART NO. 2775 - 20 FEB, 1945)
MAP #1 - DISTRIEUTION OF a AND OF MAXIMUM AUDIBLE DISTANCE
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EXPLANATION OF USE OF MAPS

The following charts shows the stz=ts of attemmsa
arderwater sound waves (except for those going thr
: surface and bottom) which are propagacteu directly
: pound to the hydrophone, The attenuation of ac
-} . horizontal distances on the requisite ses surface is
ing mape (Map #1 for summer and Map #2 for winter)
Table I if the wvalue of %"a® is known for said sea
matter how good the sensitivity of the hydrophone wi:
broken red line on iMap 1, the distance of acoustie
mmerical value shown on the solid red line, N
ldmit of this distance of acoustic power is inf
gource of the sound end of the hydrovhone., The
are for cases where the depth of the source of the
the hydrophone 10 meters (or vice versa), If these
numericval values do not increase even though the
power increases. '
‘BGenerally in wintertime the ratio of successim
of scund waves from the surface to depth decreases
there is a maxigum speed of the sound waves as the
waves improves over the whole surface moves lower,
an absolute limit to the audible distance of dirvect
disappears or is limited to very special water surf
- there aere points where there is a lack of data omn
- northern Pacific, areas like those mentioned sbove
the numerical values in solid blue writing are the
verious points recorded.

®In these charts it is necessary to pay attent
they are for sound foree which is propagated for the
‘sometimes the force of waves reflected from the bot
‘of direct waves, This is particularly eo in deep we

: ias Gonparison of the state of attemmation of

the OGASAWARA Iglands and DAITO SHIMA in the summer
Becsuse according to Map #1 a=50 in the
Islands and a=10 in the vicinity of DAITO SHIMA, in
= : in Table 1 the force of sound at points where the h
source of sound is 900 meters decreases €9 decibles
unit distance from the source of the sound, In
vicinity of RAITO SHIMA at first a decrease of €9 4
meters, Accordingly, in sound detection at both
detection is possible nesr the OGASAWARA Fslands up
distance when the strength of the source of sound ,
- hydrophone and the strength of miscellaneouns sounis
be extended.to 2,000 meters near the DAITO SHINA,
(v) Assumption of feasible pick-up distance £
cussed in the following, ,
When the dopth of the source of the sound
hkydrophone 10 meters on the sea at 166° East, 450 B
: Mep #1 that you camnot pick up direews sounds at a Jor
1 than ] kdilometer. In this case, if Ly increassing
| | : 20 meters (making its actual depth 30 meters) you cal
o ) the increase of possible sound detection distance
. , 260 meters, the possible sound detection distance d
d , , ‘the numbers entered on the map within the area of
.r:::mt relation to the depth of the hydrophone and

v
R
RS




- ENCLOSURE (B), continued

"CHART FOR SONIC RANGING - ATTENUATION & MANIMUM AUDISLE RANGE
(TAPANESE HYDROGRAPHIC CHART NO. 2775 - 20 FEB. 1945)
MAP #2 - DISTRIBUTICN OF a IN WINTER
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On account of a lack of winte
data, the details of the stat
tion of sound waves in the cen
in winter are not clear, lev
proportion as the surface get
rate of successive diminution
of sound waves to depth decre
fore in the 1limits of audibil
map either there are no limit
point of view of theary or el
very small limits, Further,

of underwater sound waves ig

frigid zones there is no rem

ence between summer and winte

The numerical values shown by
show the values of a for the
recorded,
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temuation of acoustic power of
through reflection on the

1y from the source of the
oustlc power to the varicus
ce is based on the accompany-
r) and may be obtained from
ea surface, However, no

ne within the area of the

tic power 1s limited to the
evertheless, the maxismum
luenced by the depth of the
mmerical valunes on the map
the scund iz 5 meters and of
ese depths increase, the

e maximum distance of acoustic

essive diminution of the speed
ses markedly; the layer where
the propagation of aound .
er, and the area where there is
rect sound waves either
surfaces. In Map #2 although
on the central part of the

ove probably do not exist and
the vaimes of "a® for the

tention because, although
the most part under water,
_bottom is grester than that
ep water, -
n of the force of sound near
r follows, .
the vicinity of the OGASAWARA
s in the case of the former,
© horizontal distance of the
bles when compared with the
contrast to thig, in the 1
€69 decibles is shown at 2000 ,
th these points, if sound .
8 up to 900 meters horizontal
d, the sensitivity of the
s are the same, this should

[ 3
e for direct sounds is dise

is 5 meters and of the
© Nerth, it is known by
& Porizontal distance greater
the depth of the hydrophone
calculate from formle (3)
and if it 1s merely sbout -
e does not differ greatly from
f the broken red line and :
end of the source of the -

53

The attenmuation of the £
13 determined primarily by the
sound waves under water (the att:
medium is extremely slight),
trivution of underwater sound ws
represented by V and the depth

Vadcos (azeb) .,

In the above A, a and b are cons
When we get from (1) the
vaves, I/Io, which is the atte
directly from the source of the
which 1s the horizontsl distaree
hydrophone, and with h which is
with z which is the depth of the
relation with h or 2. We get

I/loa

S a&in (b

If we show the numericsl
shown in Table II, while Table I
because the direct waves in the
not exceed a certain fixed dis
waves 1s greater the closer to
to hear sufficiently with the =
cannot pick up these direct wave
- fexr direct waves, X, is as foll

X = 1 log

a sin (ag
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the force of sound which is propsgated under water
by the vertical distritution of the speed of the
(the attemuation based on the absorption of the
ght), Moreover, if the speed of the vertical dise
sound waves at a layer 10 meters from the surface is

e depth by z we get
ai ’P b) .oooo-oooo,o-.(l‘)

are constante for the plsces,

1) the vertical distribution of the speed of the sound
e attemuation of the force of sound propagated

e of the sound to the hydrophone, is compared with X,
distance of the source of the sound and the

which is the depth of the source of the sound and

th of the hydrophone, When it is greal - it has no

We get ' .

ese (2).
sin (h%ax ‘ '
ricel value for each horizontal distance, it is as
Table I shows this in decibel units, However,

s in the srea of the broken red line in Mep #1 do
distance (in this area the speed of the sound
oser to the surface), and even when you should be able
th the attenuation of force shown in Table II, you
ect waves, The masximum feasible picke-up distance

s as follows:
% .l‘..O(B)

ain (az) sin (az +

sin (az 4 b) =

+
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Ae Explanation:

Sound waves generatcd by underwater sound’sources will reach
a ‘hydrovhone either directly, or after having been reflecled fron
the sea surface or from the bottom of the sea, The density dis-
tribution of sea water varies, Consequently the waves received
(by the hydropnone) will vary in force depending on the path eash
wave has traveled.

These tables and chart will show the "geometric and optical”
attemation of the force of sound whose direct waves, surface re-
flected maves, and sea-floor reflected waves a2re received in zecc-

With this chart, if one knows the constant -a- ‘represented by a
blue line of uniforn value) dealing with the density distribution
of sea water, and -h- (represented by a red line of uniform valve)
then one can determine from Table I the attenuation of direct
waves and surface reflected waves at those places. This table
standardized the force of sound at a distance of onc meter from
the sound sourcé, and indicates in decibels the attenuation of the
force of sound as the distance increases.

The attenuation of direct waves is detemmined at long ranges
by -a- and the distance, and is independent of a value of -b- as
well as of the depth of the sound source and the hydrophone, How-
ever the attenuation of surface reflected waves will vary with the
depth of the sound source and the hydrovhone, Table I will show
several values in cases where the depth of the sound source is 10
reters and that of the nydrophone is 5 meters. In cases when the
depth of the sound source is ~h- meters and ah/10 plus b is less’
than 0, then attemuation will not vary uniformly with distance,
and at a certain cistance will be irreduceably small. This dis—
tance will fluctuate depending on the distribution of the densiiy

1 0 A M 11 A DO 00 At ) D o 18 My ) M. N D A N O O 0 I 4

i

ordance with the vertical distribution of the density of sea water.

T T T T T T O O O T L T L L O T N T OO S Y I T LD L L AT LS AL LA,

value; the rumerals within the perentheses
cases where b is less than C the force of
waves will be ruch szaller than the force
this case, even though the sensitivity of
there will be definite limits to the &
pick up direct scunds and surface reflected
the maximum limitations are related to the
source and the nydrophone. Table YT shows i
range for cases where the depibs of the
phone are respectively 10 and 5 meieTs. piq
sound source and the hydrophone are greater
will jincrease somewhat., Sea floor refle
characteristics.

In shallow waters sea Zloor reflected
same attenuation as surface reflected waves
depth increases, the effect of a and ben
force of sound gradually diminishes, In
mitted as spherical surface wmaves. 3Such &
of the depth of the sound source, e
order to conveniently compare the stvenuatd
waves with tlat of direct waves respestd
end of Table I for depths of 1000 meters
waters if the distance between the sound
more than several thousand meters, the £
flected wave will exceed thet of all others
mission of sound waves is accompamied by
losses due to reflection and absorption of
medium. For this reason in using these t
points in aind. The aoount, in most cases,

i)!‘ sea water~ In Table I the figure shows the minimum attenuatiort

;
: [ |
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CHART FOR SONIC RANGING - ATTENUAYI
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th mthoses shows tho distance. In B. Tllustration: . .lu;..fnn.n.u“.."u,.”u, YYre
0 :hﬁorce of the surface reflected Comparison of ‘the attenuation of the force of sound in June in the Ogasawara area
than the force of the direct waves. In 1400 E 29: N — depth 1000 meters (temporarily called P) with an area SE of the Kuriles P
sensitivity of the hydrophone is good 160° E 45° N — depth 5000 meters (temporarily called Q). |
t3 to the distance at vhich one can According to the distribution chart the values of a and b at P and & are respect- E
ace reflected sounds, Furthermore ively: at P. a equals 10 and b equals 25; at Q. a equals 30 and b equals mirmus 25. .
related to the depths of the sound According to Table.I, at P the attenuation of the Torce of sea floor reflected maves Vi
Table TT shows in units of meters the and direct waves at a horizontal distance of 3000 meters from the gound source is 7Z #
and 71 deiibels respectively, According to Table II at horizontal ranges above A ﬂ

f the sound source and the hydro-
deptls!s m:t ers? ;f the depths of the 1500 meters, sea surface reflected waves ara inaudible.
At Q direct waves are attenuated to 74 decibles at 1500 meters; sea £loor

ter than this the range
zimggooaierimctzd waves have no such reflected waves are attenuated to more than 80 decibels. At 2000 meters ses
' = surface reflected waves attenuated to 71 decibels. When the strength of the _ i
sound source, the sensitivity of the hydrophone and the strength of
miscellaneious noises are completely the same, if at P they are audible J

floor reflected waves exhibit roughly the e
e reflected waves. Nevertheless as the wp to 3000 meters, at Q the audible range will decrease to 2000 meters. 1
In such cases it is evident that the most effective sounds for

of a and b on the attemuation of the I
i ishes. In deep waters it is trans- listening to will be sea floor reflected sounds at P ard se: |)j

waves. Such attenuation is independent, surface re.tlected sounds at Q. f
source, hydrophone, a as well as b. In . /;' /

the attenuation of sea floor reflected

ks

waves respectively values are given at the My 1 ~
of 1000 meters and 5000 meters. In deep |
een the sound source and the hydrophone is / |
meters, the force of 'the sea floor re- | i
hat of all others., Of course the trans- ) ; / 1
accompanied by attenuation resulting from / v J i
absorption of ; 'er according to the / 1
using these tables and chart bear these 6/ — 1
t, in most cazses, is very small. ’ //) ,,:5’,»_ R / |
o 5 ]
ace Re— Sea| Surfafke Re— et
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CEART NO. 2776 - 1 JUNE 1945)

ATTENUAPTON & MAXTMUM AUDIBLE RANGE

DJACENT TO0 JAPAN

JURE (B), continued
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