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SUMMARY

SHIP AND RELATED TARGETS

CHARACTERISTICS OF JAPANESE NAVAL VESSELS
ARTICIE 1 - SUBMARINES

This article describes the various types of Japanese submarines used
in or constructed during the war.

It has been prepared with an effort to provide the type of informs-
tion which is of general interest to those involved in the design of submarines,
While all classes of submarines are listed and thelr characteristics tabula-
ted, the assembly of complete, detailed descriptions of the submarines has
been omitted. This data can best be obtained from the plans listed in enclo~
sure (A), from the reports of Submarine Squadrons 13 and 20, and from the plans,
photographs, and informetion books forwarded by those activities.

The information includes a history of the development of the various
classes of Japanese submarines and comments on the more interesting types,
the more interesting Teatures, and the less interesting features. Novel in-
stallations are deseribed where arpropriate,

.. The afficle is chierly concerned with hulls and machinery.
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 REFERENCES

A. Subnarines Examined at YOKOSUKA, KURE and' SASEBO:

I-401 Special, extremely large submarines built for bombing the
Panama Canal and pos31bly large United States cities.

- I=1k Special large submarlnes built for bombing targets at closer
range. ;

I-369 large transport submarines {cargo and personnel).

= . RO~58 ‘01d copies of British "L" Class., Used for training.
HA-101 Small transport.
I-47 Mode;ate siée, cruiser or patrolvsubmarines.
HA-205 Small, high speed submerged, coastal defense submarines.
. I-201 Moderate size, high speed submerged, patrol submariges,
RO-50 Moderate size, conventional, patrol submarines.
‘B Japanese Personnel Interrogated:

. (a) Comdr. FUJIMORT of the Submarine Staff (Operational),

"(b) Constructor Rear Adm. KATAIAMA Head of General Design (form-
< erly of the Submarine Design Sectlon)

‘} : - (¢) Coastructor Capt, NAKAMURA Head of the Submarine Design Sec-
B : tion. ;

{d) Constguctor Lt. Comdr. TERADA, Asst. to Capt. NAKAMURA.

(e) Comdr. (Zng.) IWANO, Head of the Storage Battery Section.
(f) Others at TOKYO. '

Commanding officers and other officers of submarines visited.
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i

INTRODUCTION

i

The information in this article was obtained from the following
sources: the examination of the various types of Japanese submarines at YOKO-
'SUKA, KURE and SASEBO, JAPAN; the intsrrogation of Japanese technical officers
and other Naval officers at these places and in the Navy Ministry in TOKYO;
and the inspectlon of data obtained from United States Submarine Squadroas 13
and 20, ’

o The interrogations in TOKYO were highly productive. Information was
cbtained not only as to how things were done but why. Incldentally, it is
understood that during the latter part of the war surface=-ship production was
largely abandoned in favor of submarine production, and that Adm. KATAYAMA de-
voted the largest part of his tiie to this work. In view of the fact that
about 13 classes of submarines woere produced during the war, with many special
types within classes, the need for this is readily understood. The designers
complain that they were overwhelited with the multitude of classes, each con-
sisting of relatively few submarines.




THE REPORT

1. Development Historxl

When the war began, the following classes of Japanese submarines were under
gsoastruetion: :

a. Large cruiser submarinss (I-9 to I-12 Class).
b. Small cruiser submarines (I-15 and I-16 Classes).
(1) With planes (I-15 Class).
(2) wWithout planes (I-16 Class).
“Fleet submarines (I-176 Class), -
Medlium submarines.
(1) RO-35 Class. -
(2) RO-100 Class,

The large cruiser submarines of the I-9 to I-12 Class carried a small scouting
piane and had a long radius of action (16,000 miles at 16 knots). Ths I-11
was fitted out as a squadron flagship and carried extra communication facili-
ties. In 1942 changes were made in the type (I-il) in which the double-acting
two-cycle engines were changsd to single~-acting, solid injection four-cycle
engines. This was to permit increased production and involved s reduction in
power from 12400 SHP to 4700 SHP with a loss in speed of from 24 knots to 17.7
knots, However, as the new engines were smaller and weighed less, fuel capa~-
city was increased 37 tons by tankage in the engine room (water-compensated
but not pressure-resisting) and the cruising redius was increased to 22,000
miles at 16 knots, '

The small cruiser submarines of the I-15 and.I-16 Classes were cf high speed
(24 knots) and moderate radius (14,000 miles at 16 knots). They carried 17
torpedoes and could also be used as fleet submarines. In 1942 the engines in
these classes were also changed as. in the: large cruiser submarines and for the
same reason. The fuel was likewise increased and the range increased from
14,000 miles at 16 knots to 21,000 miles at 16 knots. Tue modified subaarines
of these classes are the I-52 and I-54 Classes respectively. The speed was
rreduced from 24 to 17.7 knots as in the larger submarines. {The resistance to

' propulsion of both large and smell was, by coincidence, the same because the
increased displacement of the large submarines was accompanied by an increase
in length). ~ , , .

The fleet submarines were high speed (23 knots) ships with emphasis on sase of
operation, due to size and simplicity, and with greater maneuverability, due
to less inertia, The cruising radius was less than with cruiser submarigpes,
being about 8,000 miles at 16 knots. The type was started when the war broke
out and building continued until August 1943, at which time it was stopped to
concentrate on submarines which could be built in a shorter period of time
(RO-35 Class). ‘

The nmedium submarines of the RO~-3% Class were preceded by tvwo experimental
submarines, the RO-33 and RO-34 biit were under construction at the deginniang
of the war, In the R0-33 Class, the engines were solid injection, four-cyecle
but greater speed was desired in the RO-35 Class and a large solid injection,
four-cycle engine was developed. This engine used a supercharger of s=mall
capacity, driven by an electriec motor rather than by exhaust gas. This engige
became the standard for practically all Japanese submarines. In 1643 more
submarines of the R0-35 Class were under construction than of any other. Theyr
were considered very satisfactory.. At the same time, submarizes of the 20-100
Class were under construction for use in the coastal defense of outlvinz is-
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lands. The object in making the submarines small weas to pericso the coastruc-
tion of large numbers. The planning officer (General Boarc) had wanted nigh
submerged speed in the RO~100 Class but. speed of bulldlng necessitated build-
ing ordinary submarines. I1b is said that the R0-100 Class was successful both
in defensive operations and on the high seas. ¢ In the SAIPAN action, they
attacked ships on the east side of the  island.

By this time the losses in German submarines had become so great as to lead
' the Japanese to go to high submerged speed submarines. Thus, early in 1943,
the design of the 1-201 Class was started. Building began in karch 1944, and
“ continued to the end of the war. An effort was made to complete one ship each
month. In addition to high submerged speed, quick diving time (30 seconds)
was desired but only a 50 Second diving time realized. Bowplanes were used
during diving although not intended for the purpose.

Also, approaching the end of the war, and motivated by the need to build sub-
marines in a short building period, a small high speed submarine {(HA-201
Class) was designed. This began in the middle of 1944. Emphasis was placed
on ease of building and high underwater speed. Materials were becoming cri-
tical and therefore only one engine, motor, and shaft were included. The
design work was quickly done and constiruction .started esrly in 1945. The
first submarine was completed in May 1945.

The foregoing covers the conv wtionalitypes of submarines. In addition, thers
were the following "special suomarine classes’:

a. Large types with bombing planes (I-40J Class)

b. Supply (gasoline and bombs) (I-351 Glass)

¢. -large transport (cargo and personnel.) (I-361 Class)
d. Small transport (HA-10l Class) ‘ )
e. Midgets . .

The design of the I-400 Class was started early in 1942, construction was be-
gun in February 1943, and the first ship was completed late in 1944. The
I-401 and I-402 were completed early in 1945 (I-403 was cancelled and I-4OL

- was destroyed during construction). These carried three bombing planes, were
of large radius (34,000 miles) and were designed for an endurance of 120 days.
Consideration was given to protection from machine gun fire by making the con-
ning tower and upper part of the pressure hull of heavier plating. than other-
wiseirequired. They carried eight torpedo tubes forward. The building of
such large ships required so much time and cost in labor and materials that it
was discontinued and, as a substitute, the I-13 Class was modified to serve as
bombing plane carriers but with a shorter radius of action.

Supply submarines of -the I-351 Class were in aesign prior to the war. They
were for carrying gasoline, bombs, emuunition, provisions, etc. to service
seaplanes of the Daltel type (actually these planes carried persoannel to SAI-
PAN and TRUK). ' Construction was started in 1943 and the first ship completed:
in 1945. The second was destroyed during the bombing of KURE on July 28, 1945,
‘These submarines were intended to be @ssentially a floating base for planes.
They were of low speed (15.8 knots) with & moderate radius (12,000 mlles at 14
knots). The gasoline carried was considerable (365 tons) and was safely in
tanksge outside the pressure hull and separated from the hull by ballast tanks,
It could be supplied quickly. The gesoline pump room was in the after part of
the conning tower with the motor in the C.T. gonnected by a shaft. A water-
tight bulkhead separated the pump rocm from the C.T.

»n
i
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- The large transport submarines (I-361 Class) were in design in the summer of

- 1942 and were intended for the purpose of carrying personnel to the Pacific
islands. The capacity was 120 armed officers and men. The design was hasty
and stock machinery was accepted as the authorities wanted to build large
numbers in a short period of time. The result was that low speed was obtained
{13 knots) and only a moderate radius (15,000 miles). Coastruction began
early in 1943 and 10 were completed before discoantinuing in summer of 1944.

At about the time construction began (early 1943), the original purpose of the
ships was changed to the carrying of provisions. Again in 1944, the purpose
was again changed so that in addition to cargo they could carry gasoline. This
latter change resulted in the I-372 which was built without torpedo tubes but
with gasoline stowage in main ballast and |fuel o1l tanks. The I-371 was later
similarly modified. These ships had a reduced radius by reason of the loss in
fuel oil capacity. However, in order to build submarines 1z a shorter build-
ing period, these were discontinued in the summer of 1944 and smaller trans-
port Submarines of theé HA-101 Class undertaken.

In the small transport submarines (HA-10l Class) it was also necessary to use
ready-made machinery, and the main engine, main motor and storage battery were
of this sort. Also, a maximum of cargo capacity was sought (60 tons)! and a
result of these factors was a sacrificing of speed and crulsing radius. 4
speed of 10 kpots surface and five knots submerged was obtained. The cruising
radius 18 3000 miles at 10 knots, In further regarc¢ to the cargo, the limit-
ing factor is volumetric_capacity-xather than welght availability. Construe-
tion was begun late in 1944 and 10 ships ﬁere bullt by the beginning of 1945
at which time the tygé was discontinued in order to concentrate on Koryu's and
on the high submerged speed classes, HA-201 and the I-201,

! The midget submarines have developed from%the pre-FEARL, HARBOR two-man sub-
‘marine to the Koryu built during the last part of the war and having a crew

* of five men. The two-man subusarines (Ko Hyoteki's) were pure submarines; that
is, they were for Submerged operation only and no engines or generator were:
installed. The battery was charged from cutside sources of power. These sub-
marines were intended to be carried on surface mother-ships. For this purpose
speclal ships were bullt; these were the CHITOSE, CHIYODA and NISSHIN. They
were completed ln 1936-1939, They were néver used for their proper purpose
and were later converted tc aircraft carriers. The NISSHIN wes sunk in the
war near OMAESAKI -(a peninsula just south of FUJI). These special ships were
of about 12,000 tons surface displacement and had a speed of 29 knots (except
the NISSHIN, which made slightly less than 27 knots)., The higher speeds were
cobtdined by turbine drive in tandem with the diesel drive. (The NISSHIN did
not have this type of propulsion unit.) here were two diesel engines cn each
of two shefts, with Vulean clutches and reduction gears. The operation of the
machinery in tandem required skill. These ships were intended to operate with
the fleet; each carried 12 Ko Hyoteki's wngch were launched at the stern. For
the PEARL HARBOR attack, however, five submairines of the I-16 class were spe-
clally fitted to carry one two-man submarine each. All five two-man submarines
were successfully launched and all were lost, The "I" class submarines all
returned. Lleutenant IWASE, senior commander of the two-men submarines, re-
ported by radio that he had successfully attacked a battleship of the Arizona
slass, . f

From the two-man submarine was developed a four-man submarine also calied Eo
Hyoteki heving diesel electric drive with a L0 SHP engine. This submarine
could opsrate on thz surfece and charge batteries. It was intended for de-
fensive use at bases. ‘




$-01-1 o RESTRICTED

In March of 1945, a five-man submarine called |"Eoryu" (this is the only type
called Koryu) was developed. The size was greater in order to provide for

more satlsfactory surface operation. It has diesel-electric drive with a 150
SHP engine. Building in large quantities wuslundertaken and the purpose was
the defense of the home island of JAPAN. Taede submarines were to operate

from bases and were not carred on submaerines. | They have speed of nine knots
on the surface and a range of 1300 miles. They have a‘speed of 16 knots, for

L0 minutes submerged.

Kaiten, or human torpedoes, were developed by}the torpedo people rather than
the submarine people. They were suilcide torpedoes carrying one man. Essent-
ially they are a btorpedo with a special compartment for a man.

, ; |

The Foregoing brings ouft rather forcibly the wpakness of the Japanese in re-
gard to submarines, Changes in type and changes in characteristics within
types were S0 frequently ordered as to prevent! either orderly design or con-
struction. Undoubtedly much of this was caused by the course of che war but
much appears to be the result of imporper staff work (planning). In any case
there was a considerable loss in production by cancellations and the product
was not stabilizedvsufﬁiciently to eliminate the defects normally incurred in

new designwo.’ | i

" 2. Qutstanding Features

In the various classes, there are many features in common. Many of these dif-
fer conslderably from the corresponding features of United States submarines,
while the British and German influence is seer., When each is considered care-
fully, it is found that tiere is little of actual technical accomplishment in
these features, and few items of possible value to the United States. The out-

standing features are: , :

8. Radar and sound protective coatings. The entire hull and outside
decks of most Japanese submarines other than those of the high submerged
speed classes, I1-201 and HA-201, are coated with a black substance for
this purpose. The Japanese advised tha% the above-water and below-waier
coatings differ although they look alikei, The above-water coatings are
for radar prctection and the below-water ccatings are for sound {echo
renging) protection. The principle involved is stated to be the iner-
ference of the reflected wave with the direct wave (as in optical coat-

" ings). The effectiveness would therefors be expected to be limited to &
"parrow range of wave lengths and this range would depend on the thickness
:¢f the coating. The coating is apparently applied with a trowel and pre-~

ants a rough irregular surface which increases propulsive resistance. In

he I-4L00 class, the loss in surface spesd is said to be one knot. The
underwater coating is said to contain hardening materials and to be cover-
‘ed with anti-fouling (paint. It is understood that ComSubRon 13 has ob-
talned samples of the materials and the foimulas.

. High speed submerged submarines using high-capacity, short-1ife stor-
"age batteries and sacrificing deck ermament. The Japanese stated that
these submarines were nseocessary because |radar had rendered surface oper-
ations of diminishing practicability and demanded that emphasis be placed

on submerged performance.

“Co Direct drive electric motors. These are practically all Japaness
submarines, are of the double” armature type, and look very much like
United States' motors of the SS-417, 435 and 475 classes.

d. Smell belt drive motor for low speég, quiet, submerged crulsing.
These appear in the latest submarines, as. in the German XXI design, and
the Japanese state that they obtained the ldea from the Germans.
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6. Double hatches. All submarines oXcept the smaller are fitted with
double access hatches, with a trunk between. While not necwessary, this
feature appeals to operating personnel by reason of the added security.
The torpedo loading hatches are similar to those in our earlier V-class.
The torpedo loads through a door and a trunk into & hatoh. There is an
access hatch at the top of the trunk.

Features of Interest

. Riveted construction.

be Hydraulically operated bow and stern diving gear, stering gear, vent

. - valves, amlidships flood valves, schnorchel hoisting, and hangar

, door opsning and closing.

G. Schnorchel (periscopic type) for auxiliary engines only.

d. (1) Redar similar to SD. :

- (2} Radar similar to SJ.
(3) Radar detectors. :
Spot mierophone type of sound gear.
Rudder - upper as well as lowsr.
Sound isolation {crude). ‘
Schock mountings. ;
Convex bulkheads in pressure hull and oconning towers.
Torpedo tubs poppet valves.,
Torpedo handling of overhead trolley and carriage type.
Trimming and drainage pumps at ends of ship and amidships.
Automatic ballast control for stop-trim.
Automatic depth control. .
Water-tight doors and hatches same as German. :
Bulb c?ann?l pressure hull freming (outside in double hull subma-

rines),

Waste heat evaporators,
Turbo blowers {large).
H.P. air compressors similar to German.
Anxiligzy engines installed.
Bow torpede tubes only.

il

Elevater type atteck periscope (10X and 14X)

Night periscopé (10X and 13X).

H.,P. air flasks inside pressure hull.

Heand operated inboard and outboard engine exhaust valves.

Bogine induction and hull ventilation supply outboard standpipe.

Battery ventilation exhaust and hull ventilation exhaust standpipe.

Outboard (standpipe) valves hand operated.

Main hydraulic power plants with Vickers type pumps, and accumula-
. tors similar to those in United States' submarines.

Periscope hoists electricai with cable drum in recess in periscope

. trunks - motors outside of trunks.

"Fireman-pole" type of CT to CR ladders - require removal tn permit

: closing lower hatch. ‘

Large lookout binoculars (20X), »

Closed cell battery ventilation similar to United States but with

power supply to battery tanks, .

Power operated torpedo tube muuzzle doors.

Alr expulsion type water closeths.

Horizontally rigged bow planes.

Unusual fuel oil filling and compensating system.

High tensile ("D"-type) steel employed insome classes.
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Comment on Features of Interest

., In the later submarines, all welded construction, or nsarly so, was
employed where the material used was medium stesel. In some, however, "D"
steel, & high tensile steel developed from the British "Ducal® steel but
with a lower yield point, was used, With "D" steel welaing was not at-
temped because of fear of cracking. "D" steel is a .20% carbon, 2.5%
manganese steel of the following characteristics:

¢ si Mo P s ' yield Pt. , Ultimate  Elo
30 .05-.30 1.5-2.5 .04 max .03 max LG =55 ¥g/mm® 65 Kg/mm? 1

b. The bow and stern plane and steering gear hydraulic pump tilting
blocks are controlled by shafting from the control room. This shafting
i1s used for hand comtrol by declutching e% the end compartments. In some
ships this can be done pneumatically from the control room, Shafting is
similar to our old shafting with seme universal joints, except that a
multiplicity of such joints is used to avold adverse effect of hull de-
flections. - :

Ce Vent valves in some ships are piston operated and in others are Ccp-
erated by hydraulic motor located outside of pressure hull, with bhydrau-
lic pipes running outside. Flood valves amidships are operated by hy-
draulic motors.

d. Schnorchel mast is periscopic type, with float valve in induction
similar to early German design. Raising is by hydraulic gear similar to
British periscope hoist {catapult arrangementj. This was adapted in
about the middle of 1944, having been observed by Japanese in a German
submarine visited at Singapore. It was designed only for use with the
auxiliary generator engines and was installed on nearly all submarines.
Speed was limited to four to five knots.  No troubles were repcrted.

€. Hangar’doors are operateﬁ by hydraulic pisvon, with crusshead, lo-
cated outside pressure hull with no arrangement to prevent escape of cil
which passes piston - considerable leakage observed in operating.

f. Sound isolation mountings are of compression type with motor and
auxiliary on common bedplate but with piping connectioas short circuited.
The latter consisted of a rubber pad between bolted flanges, with & guard
around flanges and rubber isolated from same.

e Shock mountings are"#ery flexible and while not visible, are pro-
bably rubber in shear.

h. Convex bulkheads in earlier types wére castings similar to the

German design; in later designs the bulkhead plate is welded to 2 cyling-

prical ring which in tura is riveted to the pressure hull.

i. Torpedo tube poppets are similar to the German and therefore to tie
Duteh from which the Germans are adapted and to ours from the same source
The torpedo tubes are standagdized at 18" and 21" (45cam, and 53cm). AR
impulse pressure of 35 kg/cm< is used and the poppet opens when the pres-
sure drops to 18 kg/om?. It 1s closed msnually when an individual mea-
suring tank is filled, as shown by sight glass - overflow goes to another
tank. The measuring tank compensates for the loss of weight incident to
firing a torpedo.

Jo The englne ijnduction is lead to the trunk between the upper and low=-
er engine room hatches and thence into the ship through the lower hatehn.
This avoids a -hull opening.
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k. The I-201 class (high speed submerged) have two electrie stills,
sald by Japanese crew to be made to German design with a capacity of 120
gallons each per day, They had not used them because of power consumed,
The ships had not made any patrols so it is assumed that water was obta-
ined From the beach.

1, The Japanese submarine designer"' (Rear Admiral KATAYAMA) said stern
torpedo tubes were not used because to fire would require too great a
gyro angle (he assumed ship headed towards or parallel to target).

| .

m, The elevator periscope has a large well {about rive feet dias.) in
which there is a platform which is picked up by the Deriscope lower ex-
tension as the periscope is raised, and on which the periscope operator
rides up and down in the trunk, The vertical distance usable is only a
few feet, The head is small (about 1% inch in die.) and the length of
he small portion appears to be greater than that in the German periscopws
but less than in ours. Both the PROTEUS and the EURYALE have several
"afuples on board for return to the United States. -

o. The night beriscope is conventional except that there is a device
used for obtaining range at night, the working of which was not unders-
tandable even with an interpreter,

©. ' Piping (air ang hydraulic) has cone joints., High pressure air is
entirely within ship, probably because of leaks. The air manifolds in
control room look like and are arranged similar to German's except that
there is in addition, a turbo blow manifold with globe type valves,

Pe Closed cell battery ventilation is used except in I-201 c¢lass {high
8peed submerged) which heg small battery cells. In this class there are
2088 jars, sach having two cells, and the open cell type of ventilation

18 used., Power 8upply is by longitudinal ducts at the sides undex the

~battery tank top, thence down ducts between the frames to the bottom of

the tank. Power exhaust is by a centerline longitudinal duct under the
tank top., This ventilation is intended, by the circulasion provided, to
8erve as cooling and ventilation. In the latep submarines of the class,
larger and fewer cella are used and conventional closed cell ventilation
is employed.

e ;Power'operatéd torpedo tubes muzzle doors. In the earlier Japagese
submdrines the operation is by an electric motor driving hydraulic puap
and with the o1l piped to a plston. However this permitted leakage wien

the nuzzle doors were closed at shallow depths because of leakage of ‘oil

“by the piston, They then substituted a hydraulic motor for the pisten

but due to the difficulty of manurfacturing sufficient hydraulie pumps for
thelr needs were forced to abandon this system and use Pasumatic motors :
to opesrate the doors. In the latest olass (I-201), the doors.-are hand
operated.

r. Bow'pléne rigging in alilsubmarines is horizontal, with one plane

"above the other, similar to earlier United States submarines. The planes

themselves are of a poor shape, being thin at the edge all around aand
nearly semi-circular in plane view,

8, Fuel oil rilling and compensation system. There is & headbox in the
superstructure, supplied with water from the main engine circulating
water system, and leading to a manifold in the engine room. From the
manifold the compensation water 1s led to each fuel tank by separate
lines outside the bressure hull. In the bottom of each fuel tank is a
amali expansion tank to whieh the water is supplied. From the expansion

tank ‘to the fuel tank is a goose-neck to put water in the lower part of

' the fuel tank. For fuel filling, there is a Pipe from the bottom of the

expansion tank in each fuel tank leading up through to the fuel tank
diregtly out of the tank top through a valve, and overboard. The Diping

13
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i
*1g from three ﬁo four inches as necessary to permit fueling at the rate
of 50 to 100 toms per hour, according to jthe size of the submarine. The
fuel from each fuel tank is led 1into the :ship by individual lines outside
the pressure hull %o a mapifold in the engine room. The systea seems 1o
have little merit except for qulck fuelling.

5 Moré Interesting Classes

a. 1-201 Class. High submerge speed submerines for patrol use. Stand-
ard dIsplacement 1is 1,070 tons, surface displacement 1,291 toas, The
outstanding features are the streamline exterior, abandonment of deck and
superstructure guns {except two single housing' 25mm machine guns) and
their high submerged speed, designed as 19 knots and realizing 16.3 to
17 knots. The surface speed is 16 knots. The battery lire is short,
being rated at 100 cycles but realizing oaly about 80 cycles, - Thls bat-
tery was replaced in later ships under construction by 300 cycle batiery,

also of high capacity.

b. 1-400 Class. These are the large bombing plane carrying suvmarines.
The standar Splacement is 3,560 toms, normal surface displacement
L,663 tons and emergency surface displacement 5,547 tons. The surface
speed is 19.7 knots and submerged speed seved knots. Three submarines

were completed in late 1944 and early in 1945 but were probably nat used.

They carry three bombing planes each weighing about four toas, having a

speed (without poatoons) of 290 knots and carrying a bomb of 0.8 tous or

one 18" airplane torpedo. with the pontoons they can carry & 250 kg

bomb.” It is pelieved they were intended (crulsing radius 34,000 miles at
16 knots) for bombing the Panama Canel and cities of the United States,

. The 'intent, according to the Japanese, was to launch the plane without
floats and have the planes return to the submarine and crash (ditch) in
the sea., The planes would be abandoned and the pilot rescusd. The ships
also carry elght torpedo tubes forward in two. torpedo rooas (one above

the other).

Ce I-13 Class. These are large submarines which were coanverted from
the I-9 Class still under construction to simulate the I-400 Class which
was too costly in labor and materials to continue. They carry two bomb-
ing planes and have a shorter radius. The conversion was made by adding
another layer of ballast tanks outboard of the original ballast tank to
pecover reserve buoyancy and freeboard and obtain the stability need by
the addition of the largr airplane hanger. The standard displecement is
2,640 tons, surface normal displacement is 3,603 tons, surfesce emergency
3,894 tons. The surface speed is 17 knots, submerged 5.5 knots. The
eruising radius is about 20,000 miles at 16 knots.

N

a. HA-201 Class. These are small {376 ton surface} coastal defense
submerines carrying about 20 men and having nigh submerged gpeed (13
knots). The surface speed 1s 10.5 knots. There are two torpedo tubes
forward. The submarines are substantially all welded.

e. RO-35 Class. These submarines are of interest (only RO-50 remains)
because the arrangements are, contrary to the usual Japanese submarine,
well worked out and compact. Also, because the general arrangement is
similar to that of United States submarines. They are of moderate size,
standerd displacement 965 tons, surface normal 1,108 tons, surface emerg-
ency 1,190 tons. They have a speed of 19.7 knots surface and eight knots
submerged. They carry four tubes forward. The designers are proud of

this class.
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Dstalls of the Classes (Characteristics)

a. I-1 to I-6. Built 1926. German design. Small cruiser submarines.
None remain. B

Displacement, Standard ....cececcevoeceescsccoscsacssccsceansess 1,995 tons
7 L@ngth ...g...o..oto.oaiocd.eo.on-o-o.-.loco-oonoo..o.o.o.-.- 9705 metel‘s
Bem ..O..l......ﬂ..ll.....-‘I.O..D...l...o.....ll'.‘.l....l.. 9.2 meters
Draft ......0OO.QO.ICO...Q....ll..e'....‘IO.Q.I'C...Q........O h’s meters
Submergence d0PHLh eeeeececscsvcecscostesscceseccncsassassensass 75 mEtErs
Divins time I.O........’........d'cl.dl‘.la.'..l‘.....c.l.-.-. 60 sacends
Speed .....I').0.00..0'..‘.."....4....0..0..'0..0......0‘-.-...l... 17 8
Torpedo tubes, FOTXWATA .eessccccssccecsccccscccacccronsavcccccceeses POUL

aft ‘0.0....0...Cl.ﬂ.‘-.DQ.B'.OO_....IOCDOI.30.."".'. wo
Battery .0....&.0..‘.0.e.ll..‘..s.o-..l‘l., h’ooo AH; 1&80 cells; 2‘.0 volta
Engines ...........l...l.......b..o.l.l.l.‘ﬂ.......‘ four cycle; 6,000 SEP
Hull .O‘QGOO..QOOOCCOOQQOOOQ..Ol...o'l.’...o'......."-m.. rivet’ad’ double
RBNZO ceaceceoscessccaccacanssrcssossascsscsseass 20,000 miles at 10 knots

b. I-7 and I-8. Built 1933. Large cruiser type. None remain.

Displacement, 8%ANAATA ce..evececcoccconsccccasssssseccacsacss 1,995 tons

" NOTmMAl SUTTACE sescececcsessoreccsssncnscassssas 2,525 tons
Length 000-.0.9‘;-a.o-..'00-0.0-..n'.c.o.u.ooao-loool-.o-.--co 109:3 mﬁters
Baam eno..00..2)‘01:.0-'00-uo-o.c.ooooo’o-co-.oonoolnctoo-a--to'.- 961 meters
Draft l-;:..0...0.\.0‘..1".....l..‘........0.5"...'.......!... 5'26maters
Submerged 6NAUrANCE c.ecesccersrcosassssoscesosse 20 hours at three knots
Submergence GOPHH eccoecsocscccrsrssocscsscscsssesccvsscsocasass 100 meters
Submergence tIME coeecssecesesacsnccesctcncoccossncaasssssecse OO0 Seconds
Speed ..0.......0..'..C.I.......l.....I'..'O.l..'..lﬁ.b.'..CI.O...D. 238
TOrpeGO HUDBE cevecesoscecorsscconsscsctscscscsesenescnssncess 81X forward
Plaf®8 coesvsscesescocecscessscacesrsassssscssscccascaccsanscoesccessocse ONO
Battery €00 808000 Q 0P CQCIPOPOCOENOERNVCOEOESIBBNOIOIBES 5,000 AH; 1}80 cells; 2‘}0 volts
Engines ....ceoiecivcecccctesesacessacsaces. LWO Gycle diesel; 11,200 SHP
Hull ccececcccncceccoscesnencsaancsscacecenss "D" Steel - riveted, double
Range Il..‘.ool‘..l....‘...C..l....JQOOOOOO...... 20’000 miles ELt lo mots

c. I=9 to I-i2. Built 1941. Large crulser type. None remain.

Displacement, standard ...ecsescsccvesccecccccocccaconccsnanse 2,43 tons

i HOTMEBL cevcecceensoscssocasescscvcccccsennnsassne 2,919 tons
CHOIEZONCY eccasccscorecscccsscocncccnenssesnaseas 3,029 tons

:;" ; Submerged 8600000800000 020000e0000900080ss00aascsan 4,11#9 tOnS
Leﬂgth c.ooo.o..-.o0-.0-..0.......0--....-n.o-o.cco'now.oo.- 113.7 meters
‘ Beam ...’...O..9.....0...00...............0.3..'.'."'.......0!! 9.5 meters
Dr&ft ..oo.o.oo..o.oo--.c-o-occ-oocutnoooc-noooo.-eo..o-...ne 5’.36 meters
Submerged eNnAUIraNCE .....cssscsesssscescscsssssss 30 hours at three knots

» Submergence AePLN cceececccoccccssasasvsoscnsssvevscennsencess 100 meters
i Submergence tImMe e.ecescscsesosccecsscnsscsvceoncscnscasesssse OO SECONAS
SPGEd .....l.'ﬂol‘.9...'.....0.'....l...l‘..f.l.....".al.."..l.l. 24/8'8
JTOorpedo LUDES .c.cocecscencucerassssssssscasosccncsasssccssonses SiX forward
Planes o......Q‘OGQ....‘.........‘..ue..ll......0.'....0‘!.0.0..00..@. One
BOLLOrY ceceeeccecaccecccssoscesnsssansss 10,000 AH; 240 cells; 240 volts
Engines ....l'....‘o.s.'...llﬂ'...0"..0‘0......... two cycle; 12’1&00 S@
Hull cocceeecececescaccrscsesnancnesasesaasess "D" Steel, riveted, double
Range B..'.I.D..Q.'....i...'...lo;.......l...... 16’000 miles a-t 16 knots
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" d. I-13 and I-14. Built late 1944 end early 1945. Special purpose
i ‘submarines. I-l4 remains.

Displacement, 8tandard .eecereeecceccccencvssccsacssaacsssscsss 2,640 tons
: normal 'YEEEEREEEENEERERX NN NI I A I B I BRI R I N B AL AR B I BN 3'603 t"ons
OMOTEEONCY eccscscasscsseccssssovssosccssssssssso 3,894 tons

: SUDIMOTEEA «evvcescnccnonsasapsancaacsnccsssasens 4,762 tons
Len‘gth OA"'O......I..II00-...l-...'0‘...0.;{..'.0.....'.l.l.. 113l7 met‘ers
} .o....‘e...o'.llt0.-'......0...00:).‘0...00...'000...... 356 reet

i PH .ﬂ!..-....QQ...Q....Q.C..CQ.l.l.n.'.OO!Q...OI..OO.‘... 305 i,eet
Beajm'."n..o.Q.C...l.0“0..0'l.O.Q.‘...’...Oﬂf_ICIO.........0.0. 1107 metlers
Draz‘rt’ nomal .‘.....0“0-.0‘.."...........d';....l.-O......... 5.89 me1.lers
- OMOTEBICY eccvosscsccscsscsssossossrseaesossscsssssosssscsose 20,7 feet
Submerged eNAUTANCe cce.sssecescsscececssecasssese 20 DOUrs at three knots
Submergence G8Pth cesceescrecscccacceccercsecccscsrscccscncane 100 meters
Sub.margence time 00000 ce0sssessssnssnsorercess0ORssBsCsseRRSTT 50 seconds
Speﬁld @00 60 C NS 0 0G00IV GP 00O CPGO0CEOSSI00 08000000 OCOSIDEESILICOEIOSTSITDS 17/5-5
RBNEE .vecoeecescccccccescasscscessessss 20,000 miles at 16 knots, 90 das.
mel ...0...0.‘..'..l....l..v.....Q....Qi.-0.‘..0‘....."‘- 335’000 gallon
TOrpod0 HUDES secsccnscccacsacsvoscscsssnsnsasees 31X Type 95, 21" forward
Torpedoes 0 P C SO OGO 6928600830 060CS600 0800008008000 0s0es o0 18’ T}’pes 91 8..1'1(1 95
ALirDlanes .cececsesscscosessesssss LWO Seaplane patrol, special "S" oclass
Battery c.cecececesc-asee Type 1, mod 13, 11,200 AH; 240 cells; 240 volts
MOLOPS coecseccsossecasvesneaes LWO Special mod 8, 1,100 KW, direct drive
BOiNO8 oeeeceescsscssoscsnessss LWO mk 22, mod 10, four cycle, 4,4L00 SHP
Aux. Engines ........ll....C.Q.....AOOO.D..}i.’i.......l."‘..l.'. 2 -L}5OKw
Propellers ......’...0......0.‘....l......."'l.’...&..I."Il 2 had 3 blade
Hull, type ocoo-_-_3_;o-_nooo.-o'o.coouoe.eo.'o- medim Steel, I‘iveted, dollble
© 7 maximum A1emeter c.cecesccccrececccscsssscescsscescaseses 19,03 foet
maximum thicCKnesSS ceecceceecccesssses 1706 diminishing to .867771" aft

frame Spacing. .eoecescscssescesssocsseas 234 circular cross section
esceessscesssassasssssosccss 8Xcept in forward torpedo room

i cecsesencesecssscansssesnss (intersecting cirecles, with one

. ecesescoscscscsonsceseassssnsss LOrpedo room over the other)
Complement .ll.......u'.".ﬁ.e..l......l'....ll.. 15 ofricers a.nd 112 men
GUNE covvoccaoscesssansesscsasescnscseses WO triple 25mm one single 25mm
mmunition .Ac......'.D..O.'I..l'.'l.J.."CB.‘I..‘-.I.. 11’200 romds 25m

‘8. I-16, I-18 VI-203AL:?2, I-24, I-4,6, I-47, I-48. Built 1940. Small
erulser susmarineﬁ. I-4’/ remains.

Displecement, standard sceccecescosscscesscscesasscacsscsscsnes 2,180 tons
: - normal‘0.0.‘.0‘.0....'.....0QC.D.QOO‘....Il..I‘. 2’553 ‘bons
OMOTEONCY ccccssecrcnsssencossosssconseascassees 3,215 tODS

L SUDMOTEZBMA eevecsccocssssnbecsassncaascscossassas 3,561 tons
Len.gth ..,......OOQC.OQIQGOOO'.0.0.'0."'...oéﬂ..."‘.'..o.l... 10903 me‘bers
Beam ........QQB00...l‘.‘l'.o'...........000‘...0...!...‘..... 9.1 me.bers
Dra-ft ...0l.'..‘eo.....0...l..'..'B.l'...ﬂe..ll..o.l....l'..‘ 5.3b meters
Submerged ONAUTANCE cescecsscsscscesscesscessssss 20 hOurs at three knots
Submergence AOPLN .cccecececvscasescssssscrcsccnssscsccsssases 100 meters
Submergence time .cececcecesccccsoevscccescocsesssreanscrccrcaee 60 seconds
speed -ao..ooooo-..n.oo.Oos.t.o..o.n.ono.olo..o.c.o..-c.-onc;t-o.. 2#/8.5
Torpedo TUDOS seccevcscsnscscescssnsnsscsccsncsssan eight forward, Type 95
TOrpPOdO6S cecesesscscsascsscsssssscacssesscscsessessesss 20 (12 for reload)
Small SUDMATINGS .cceeccscecscscscsscsssasnsoees ON6 two-man submarine aft
Battery cca..oooouooo‘rocooq.o.o.o‘-i--ooo-a 10,000 AH; 21&0 cells; 21}0 ‘VOltS
Engines oooo-o.oo-.oo;‘o.aooco'.onano.ooo-oooc.l-.oan. two cycle 12,1}00 SE
HUL]L cececovccocsccnenasnsnccesssanceccensansase "D steel, riveted, double
Range .....O...C..‘..0.......'.........,.‘IQOD..... ll‘-’ooo miles at 16 knots




Notes on I-47

The forward torpedo rooms are located in intersecting circles vertically
one above the other as in the I-400 class. Framing in the lower torpedo
room is inside, although double hull. The reason given by the Japanese
is that the space between the inner and outer hulls is inadequate for
proper framing and that, therefore, the outside framing of small scant-
lings was supplemented by inside freming. The inside framing is of Z-bar
section. ‘The pressure bulkheads are formed of intersecting vertical cy-
lindrical surfaces with vertical stiffeners at the traces and with a sub-
stantial horlizontal box girder. The stiffeners are welded to the bulk-
head and the bulkhead welded to a flange ring riveted to the hull.

Provision is made for carrying six Kaiten's on deck (two forward and four
aft). These are entered at sea through Hatghes at the bottom and pipes
to squarines. Forward the pipes lead to the forward battery compartment
hatch”trunk between the upper and lower hatches. Similar arrangements
~are ineluded aft. Additional pressure hull openings are thus avoided.

The main engines have detached 750 HP motor driven scavenger blowers which
can be cross connected.

The bridge is closed and at the top of the covered position forward is a
binocular periscopic turret for lookout work - it is heavy and is trained
by gears, manually, .

f. I-1 I-17, I=-1 I-2 I-25 to I-45. Built 1940 {concurrently with
I-Ig ¢lass). omall crulser submarines. I-36 remains.

Displacement, standard Teeccectseccetitstostatnaarnarraveseces 2,212 tons

normal ....0'Ol..OQII.O..O..'!DO.‘.!.‘I..I..-..a 2,612 tona

CIOI'ZONCY ecvececsccesscosssscossassoconcsacessse 3,233 tons

BUDMOIEOA 44 eeeceesscosaioocesoocsnnosnssnnenss 3,653 tons
Length .......0'......0....0I.Q.Ol..ﬂ..‘.ﬂt'..u.l..l'..l.... 108.7meters
Beam l...........‘...'-....o@Olll'..‘o.l.'....l....o..lll...... 9.3 meters
Draft Q--oooou'.o-ooo-0-..0ooooo.--oooo.cc-co-c.-aocl.oc..u..a 5.19 meters
Submerged eNAUTANCE .v.iv.enecocercscccoccscasoss 32 hours at three knots
Submergence depth ®06ccesrssecnscscncsosssssencscsassasansescas 100 meters
Submsrgence time Stcsscresctcccsseseccesssscccnsscnssasesseres 50 BECODAS
Speed ...D.‘..'......0............"0..'......0....l.l.......l..‘. 22/8.7

*Torpedo tubes tecesccccsccsccocerccscsescoscacssacss BIX forward, Type 95

Planes oooo;.oo.oooollo--o-.-.-o...not..ono-..---o-oooo..ooo-.--oc’oo ons

B&ttery ao'oo.oaoooona.ooo.nooo.c. 109000 AH; 2‘#0 cellB; 2hOVOltB Type 13
Bngine e..ccecoveccesccaccnces 2 X 10 cylinder, two cyele, double acting,
0.0..-.-oo.ooo-ooo-.vc-oo‘ono.oc reversible, 9’090 meach. Sulzer
$seeresccceescestttcccscasccsccsas type, direct drive, 12,400 SHP,
'...0000...'.II.O............GD 'eight 15 metrio tons Or b3 lbs/hp

Aux. Engines ....eccevccevccscscens 1 X 6 ecylinder, four cycle, solid in-
08 0000006000000 00000800080°P0CARBDD Jeotion. sima acting, 675 HP

Main mOtOrsS ...cccceecseeseseces tWO double armature, 1,000 HP, Types Five
Hull ......... "D" steel, double, riveted. Pressure hull thickness 22mm,
Fuel'o...ooo..-oo.ooio-oocoouoo.oooooao;-.‘--ooo-ocoo-ooo....o-o.o 800 tonﬁ

Range ..'...........O.....G.....0........‘...... lh’ooo miles at 16 knots
*Principal difference from I-16 class.

8. I=52, I-53, and I-55. Built late 1943. Small cruiser submarine.

Displacement, standafd teccceccesocsssssccecsvesccssccsesennso 2,0  sODB
noml ...0.0..0l.'.I.0....0‘.0...G...l....-...c 2’50/ tons
emersency ....l..."..0..0.60.‘0...'.'......o... B,Ml tons
BUDMOTEOA +coeeeresivecesncceccocsoncancacanonss 3,561 tons
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7 meters
....000....0..0ll....l‘n.. 9.3 mﬁters
tecessecceressaso Del2 meters
... 33 hours at three knots
. 100 meters

oo.‘no.a90.00'..0.009.0..000(‘.0 108.

Length d-oo--o:Qr;:oooooo.ooo
Beam. ...OI...O.Q.Q.I.Q.O.'Ql‘.......
Dr&ft OOI....0.'0‘0.-00....Q.l...ﬂ'.t{.'.o.n
Submerged endurance ceecsassssesescsssrecsase
Submergence depth Meccssosacstssseesesesresevsssecoreos TR
Submergence time teecesccesvsessssensesssasanesosenasatnos e 60 seconds

.e 1707/6.5

Speed ...l........Gi....IOIQ.'I‘III....E....l.l...‘.;.....‘I..O

Torpedo tubes ........'...U..l......".......'. six forward’ Type 95’ 21"

Small submarines’........................................ four Kalten aft
ees 11,200 AH; 240 cells; 240 volts

Battery ..00.;.......6........0035..’.

ENgines eecceessccsscccccocossnconacce 2 x 10 cylinder, four cycle, super-
cveooontooco.-o.o-.coo----o.o- charged, non-reversible, 3,550 IHP
seveesesseasasesscssscsscsee each, 4,700 SHP, total, direct drive

- 6 cylinder, four cycle,

-Aux Engines .....................‘..0..-..... 2
: 1id injection, 600 KW each

eescecessse S0

MOLOTS coescoessssscsnccosccscsse two double armature 1,250 HP, Type eight
riveted, double, medium steel

Hull 0.0..0"...0..5.".&....l...........‘o

Fuel .'005.......’...."..Q....I.O...'..'.'.C...l.l...... 800 tons (est.)

Range .0.......0..00.l..'...O..l..'.-..‘....c.l. 27,000 miles at 12 knots
21,000 miles at 16 knots

sesssssaescoe 19

cesoeosscscassvnseOees sl

uo...n.ot.o.oo..o..oI.Qt.t..oooo.too.ooon.

Torpedoes eesscceccacocecss
Gun .i.DO.»...!...l.‘.c..’...o.l..
Periscopes 0..-&.....'...0...'.0. One
complemant .ooo.lo.cn‘.-o’o.-o.-ooooo.-.ooo-ooo-o

h. I-54, I-56 and I-58. Built early 1944. Small cruiser submarine.

Displacement, standard toeeececcesssasensascssssasseresnsssnssoe 2,140 tons
i nom&l ...‘,Q.OI..Q..Q......'..0.......8...‘.0'. 2,607 tons

; OUOTEONCY -ecosvecccsecasrsscvesssocuccaccccnncs 3,184 tons

! SUDMETrZOd eecsecccsosacecossscsocsosecvesonccsones 3,687 tons

Length ‘.O..‘....'....ﬂ.......le...‘l.o‘.......l..l.l".l.n. 108.7 meters

Be&m .ocoo-oo-o-ooooo--noa-.oo-o-ol'-coooooouoooo-oo-oo-ooen.- 9"3 meters

Draft ;.coo..-oo%.l.oc.o...oonoto‘.-.on‘.o..“ooo.w..oo-t-on' 5'19 meters
Submerged endurante ..eceescsseccssesovscoscnsvcs 35 hours at three knots
Submergence depth teeeesasecesssscssvsssssvaosstasoearons oo 100 meters
Submergence tiME evrecccesrescsannsoe 60 seconds
Speed ...l....l..'.l’.i..."...‘..Ce.ll..‘..o..ﬂ.’....Il...o‘... 17'7/6.5
Torpedo tubes eeesesescesccasssssansessosssescsn e six forward

one

*Planes n-n-.-00.on-oooo.-.-.ooao.cnoonco-l'-l.oole-o...oo.oa.c.ouoo.-l

Small SUbMATYiNeS seececcsssccsssssccsccorosencrscnencsy s four Kaiten aft
Battery io.oo--ooo.o;;ooonono-;eonom.-.a. 11,200 AH; 2.0 cells; ZLO volts
four cycle, L,700 SHP

Engines .lO"l...'..'ﬂDl.l.'.".'l.l...o'.".'."..

Hull --oo---'-o.oooo-nnocoe.oon.co.o-onuoo. medium Steel, riveted, double

Range b.-noo.o..o.l.oo.o.n.etoibooton-.oo-.oon.n 21,000 miles at 16 kllC'tS
*principal defterence from I-52 class.

i, 1-121 to I-124. (01d) Built 1927, German design. Mine laying sub-
marines; cergo and gasoline carrying.

ootoou'o..o-.-oncooco.o

-Mk 3, one-Mk 4, 10 meters, 10X, 1 X
12 officers and 130 men

ess 060000000 COCEaRSIOIRROOOOSS

Displacement, StANndArd eecscsesessscsscecascssscanssrossroseone 1,142 tons
normal .--coooo-.ooo-ooooo.-oenoooencooo.o---u.- 15169 tons

@METEENCY +sscesscsssvssoossanncsecnsnroestsoons i,gg% gons
CE R RN B NI AL ’ OnS

s es 82 meters
veecesessssoessessecsee 7.3 meters

sesosesssss l4s39 meters
60 meters

teceescesssssscusssnceessesnee 60 seccnds
cesesceesccessecess e J-I+05/6'45

Length QO....'...0........-...G..IG_I.‘.

Beam 5o...o-o.-o-aooo-oo.ooo.o-co-o.-o.

Draft ...'.l......O......l......0."....."...'.!.

Submergence depth escecescecsssssesansooecoesseeesrcecon oS

Submergence time .ccececccccccces

Speed .....Q."......Q...l..l.........O'll

Torpedo tubes teeocsceccsessesscsosessrecccoasesoesenas oo four forwsard

Torpedoes ‘.O..Il.........I’I'l...........o'l..-l.o...'...." eight tntal
two aft

Mine tl-lbes -o..oo__ooou‘.aloa'.lcc...-ooc.ooo....n..nonocn--o-o.o.o

18
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Mines .lIl...'.....oﬂ.l..l‘.lOl0.......ll.u.-.-.........Q-l.-..- Lp"2 total
BALLOIY ccecececannsconsessccocannncasooens 5,000 AH; 480 cells; 240 volts
ENgINesS .cceecescessseccconccassces LWO = MAN, four cycle, 2,400 SHP total
Range .0-..0-0000t-ooo-o-oo.---o--o.ooo..o-ooo--.‘ 8,000 miles at 12 kﬂots
Fuel (lo..._....ﬂ.-.D....G......I........'l...OOO.I........'Q’IO. 228 ths
Hull sevceccoceassoscnsesssasnssss medium steel, riveted, semi-double hull
Cargo .....'t.(‘."l.....'.‘o‘..l..'oo...l.'I.I.-..n.n..o..u-o..' 20 tons

Gasoline

om...oo-..uoo-e-c.oooaaooloocoo-o..cauaeon--c.-..oon--oo 20 tOﬂS

Je I-153 to I~-167. (01d) Built 1927. Fleet submarines (Patrol - later
used for training)

Displacement, standard teesesesrcecboscecccssesesrncencsscasas 1,635 tons
v DOIMBL eeveoceencoaocecsesanccasocncaneannceness 1,720 tons
Length ﬁ.--cnooo.ooooooo-..ocnnuo-ooco-o-oao--ootn.o.-o....-.oc 97 meters
Beam .....I'....’Q...'.."'..ﬂ..'lﬂ.o......‘......'.-.-..-.I.I 7‘.8 meters
Draft .Q0.-..00.l.0.c..o.....u.o--olc-.oo..‘o..ot----owo.-n.- l".82 meters )
Submergence dePth t.iuveeieiieeroceiennnoererienceeannnnnnnnon... 60 meters
SUbMETrgence time .....eeeeeceeeorononncnnnnncassoonnonn .. 60 seconds
Speed 0.....‘..“0.0..'l....i'.'.'....-..'Il....ll...‘l\.'.!.la"....‘19/8
Torpedo tUDES seeieceeenesssasenracososcsnasaacensee Six forward, two arft
BALEOIY toeeetecenssccesiocnsonseanencness 5,000 8H; 2L0 cells; 240 volts
Engines .‘..:‘0......Q...'..l‘l.‘.i.'...l.'...l.l.l... two cycle’ 6’000 SE
Hull, type ....... medium steel, riveted, semi-double (like saddle tanks)
thickness MR I R

Range $etvescccccsstecnsonessesscsccasnsccsssses 10,000 milas at 10 knots
" k. I-168 to I-175. Built 193L. Fleet submarines.

Displacement, normal ®eceesescsseesosecsesese

submerged
Length sieeeencecccocnas
Beam l..l&......ll....'l
Draft desec00000s000sese
Submerged endurance ...

C@e0srens00000ses 1’785 tons
....’......0...............‘.......'.. 2,4#0 tons
.o.ocv.ov-.oo.-..le-oo.o-o--oc....oo lob.? meters
0.‘........Ol...'D..I'...'.'C..l...... 8.2 meters
$er0cretsttcacesstcsuvrtcscecnnsnseaa 458 meters

#eccscesscecsvenncssesses 22 hours at three knots
Submergence depth Prertecstccorsnercstasscececssetesannsescnees 75 meters

Submergence time Se%cecesscccescscrnnscsssacassecesseevsncscses D0 Seconds
Speed ....'.!‘0‘..0O.....'...".'...o......l0‘.0.0.....’.‘..'...0..'- 23/8
Torpedo tubes cecssvcccsssrasescscccecsssscnaessaes fOUr forward, two aft
BAtLLOTY soesecocenscvcoconosncnncesescnesas 8,000 AH; 236 cells; 240 volts
Engines ....'l.....O.'00'..0...'...0....‘..0...0."0 two C}’Cle, 9,000 SEP

Hull ..ccencncnsecncacsosenccceconsscacesse medium steel, riveted, double
Range .0l.....‘o....‘......‘O..........O.C'O.'I. 14’000 miles at io knOts

1. I-176 to I-185. Built 1942. Fleet submarines.

DiSpl&GGmBnt, St&ndard e.o..'oo.-su-b..o.oo.oo-n-.oo.o..-ooloo 1,630 tOﬂS
normal $revreccctvcoestectessisnsoccanacsaasssne 1,832 tons

OMOTZONCY oevveeocscossanssasosennncnessnnnoesns 2,130 tons

submerged seecccsvcertctteratennsestsscanasesaas 2,602 tons

LeIlgth ...’C.'.........OIO..‘...‘.......'..IQ.‘..IDO.....I.I. 105l5 meters
Beam O........‘.I...I..OIOQ....0'.'I..9......O.Dl..l..l..'l..a. 8.2 meters
Drart‘ .....'..9...ca'l.......cl.......C......l...lo...o..o.l... 14"6 meters
Submerged endurance $vecccssconrsssescccsscenscscee 10 hours at five knots
Submel‘gence depth ....0.......0.....'......."'.'....'...'..... 80 meters
Submergence time $etesncttossrecssesccassscsesnscransssnreass 45 Seconds
Speed’ surface ...l..'CQ......OODOQIIOIOOOODOQI.l'...'........'l.l. 23/8
Torpedo tubes '.l..".l.........I..Q'O..ll..lBl.'....I..‘l!.. Six for-ﬂard
T BALLOTY ciceccnccrctcccnceccvncncccnnosnes 8,500 AH; 236 cells; 24,0 volts
Engines or....I.Q..l..I..........‘...t..l..l......l.‘ tWO Cycla, 89000 SEP
Hull l...ﬂ.'..Q..O.'.l.........'..'....0.'. medim steel, double’ riveted
Range ll..l.......D'.Q.I...I.l..:....o'..n....a.. 8’000 miles &t 16 n.ots
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m. I-201, I-202 and I-203. Built 1945. High speed submerged subma-
rines.

Displacement, 8tandard eccecessccescesesssscsscenssccrsoccsccccscce 1,070 tons
normal e 98 5 9668000000000 e88000E880e00C000 00000040 1’291 tOnS
submsrged 08000000 C030CPeE0EPIREEN00000000CEIGIIOCITOETNTT® l,hoo tons

Length OAf.o.laao..o-o.oooao-ooa----.o-ooo-oo.ooe-oo-oo--c.oo.. Z meters

B ..’0.....‘...........‘...l........l...’ﬂ.‘.........'.. - meters

Bem ...n‘...ﬁo.‘.....‘..‘..............‘.'.'.II.G.V....'.....' 9.2 meters

Diameter, pPressure hUll .cesecesesececccscsccccecoscccssccccnas 5.8 meters

Draft ..'.‘....‘...'..-...'.....-......o.....-"0....'...l". 5.26 meters

Submerged 6NdUTANCe secceesesssscescssscsscssscsoss 50 hours at two knots

SUbmergence A6Pth .eeeecescecccccsscsscsscassvosccaocsscacasnas 110 meters

SUDMOTEENCE’ £l eeeesssessesossscnssssscassosasosocssascsanse IO seconds

Speed .....ﬂ......................9.0..’0’......0..’.........;..... 16/17

. TOrpedo©S .ecosseccssssscaseessssonscocsorsssctosesssns 10 Type 95, Mod 2
. Torpedo tubes te-vessreesesesascsssasesss four forward, Type 95, Mod 3,217

Battery: 2,088 jars, 1,396 in forward and 694 in aft, both under
CR with WT bulkhead between. 4,176 cells in 36 parallel
lines - 232 volts. 100 ecycles. 600 AH each at 2C hour
-rate, 520 AH at one hour rate. Same as used in early
Koryu's. Total AH at 20 hour rate 23,760; at one hour
rate ,720. Being replaced by a new battery because of
short 1life (trouble before first patrol) and because of
ventilation problem (cells overheated and some fires).
New battery same as new Koryu and HA=-201 class battery
at KOBE, SASEBO'and SENSHU. 480 cells, 120 in series,
24,0 volts, 300 cycles, 27,200 AH at 20 hour rate and
17,000 at 1 hour rate., WT of old battery 80 kg per
cell, total 167 tons. WT of new battery LOO kg per
cell, total of 192 tons. ’

ENZiNeS eseesosccvsssesss tWo - 10 cycle, direct, reversible, four cycle,
cecocccescasssassesssss Supercharged, single acting MAN type with
teesccesesseceassss Vulcan clutch and reduction gears, 2,750 SHP.

Motors e s 986800000000 RSERGGGEOOBRROCESEOTS double &rm&ture, two on each Sh&ft

0 scceeesecssscsssesscInssceressecetsn each 1,250 HP, total 5,000.

HUll eseocoeccecesosacesse, medium steel, welded, single, with saddle tank.

Fuel oil CPeewsesessoe00cesnsneesscs00ssesRsRlORPEESIIOEOINITSIOICTRTTSEO 144 tons

Frashwater ..0..09....l.....;..............B..GI..........l.. seven tons

Stores; ProviSiONnS ceseecscecscesssssessesrasonsssosrsersasssoncass 30 days

RANZE ocssoseivesccsesssssscsasossssssscosssnsoses® 6,000 miles at 14 knots

.‘.0...."......'0.000..0......'0...!0....0 8,000 miles at ll k—nots
M eeeesecceseosacesacesecancsasscessesssses 15,000 miles at six knots

Guns -;o'-o-o---.-o..-o...n’o-oonuo'o tWO'- 25mm Type 96 on dGCK, housing

Ammunition €5 0600000000000 2c0E00E00000Q0NEsILIRSGRSIPRECEOIOIOIOIOICTOIOITCTSTF 1,000 rOundS

PeriSCODPeS ecesescsescsssccs One Type 88, Mk 3, Mod 1 special eight meter

cosesvesssensescs One Type 88, Mk 4, Mod 2 special eight meter

Complement ceecoeccscssscssccssscscssccvcscsssesss SO7ON officers, 45 men

Bow plane rigging .cccsseesccescceccscocs electrical, slow and very noisy

Forward torpedo room forward bulkhead .. cast steel, welded to a boundary

. . ring which is welded to the hull.
VONES coeceeasscossassvssasessssssssesccasas hydraulic of the piston type
Auxiliary Equipment: :
Echo Sounding Equipment ceccsesasasesasececsasescssasssssnnsssss ONB
GYTO COMmPESS seescessesssseasssss One-Type 3, Mk 2, Mod. 3 (Anschult)
Magnetic COMPASS cesesasascscccesscassssssscescese ONO Type L, Mod. 1
Speed Log esessoevs 8000000 One-Type 92, Mk l, Mod' l, propeller type
Wake RecOTAST (DRT) eeeecseacsccoscsassasassssss ONB=Type 26, Mod, 2
Sounding Machine ...ceceececcessccss OnO=Type 99 (Submarine Special)
Steering Control ecceccocoscssscvcesossssccssssssoscncssce automatic
Balancing Apparatus (Std TYPe) eeeccecccsscscsasecesascsss Butomatic

20" -
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Drain Pump (Control ROOM) eevvesescococennnnn. centrifugal - 2 stage

) Surface - in Series c..ieeveesceececennenese 125 tons/hour

in parallel c..c..ccecveecccecaces 300 tors/hour

Submerged {110 MBtETS) veeecocesss parallel, 30 tons/hour

Trim DUMD eeeceseccccoceccccecanneccoossas reciprocating, 30 tons/hour

IiPairsystem ..II...O.I...'..‘......'....-.............. 215 kg/cmz

1‘" LPair System ................'.ﬂ..'.....................' 50 ks/cm2
Stability Characteristies: (standard condition)

GM (beam) .........Q..........’,.......I..‘..'".0'...'....... o.3bm

(long) cc...ooo.'o..ooooo-on.-.ot....a-l0.....-.0...0’.'.0 1"7. o

(SUDMETEed) eveeeeeeeecccesoes
Moment change trim 1 cm.
Tons/cm immersion .......

D’O'........"....l.......... .lhém
®ececcececsrescnsscessacsses 7ol tOn meters

...I.o'o.'..'....l‘.ll....u"'......‘. 2'28

The pressure hull is of welded design, of circular cross-section. The
maximum diemeter is 5.80 meters and tapers to 2.75 meters and 2.78 meters
forward and aft. It is 22 milimeters in thickness over the middle three
fourths of its length and 18 milimeters thick at the end sections. In
construction the pressure hull is prefabricated into eight sections and
then assembled., Hull plating is medium steel. The Pressure hull framing
is internal and is in general of the bulbous angle type with spacing of
500 milimeters and 650 milimeters. The only pressure bulkheads are at
frames 38 and 78, :

Although this design of submarines has achieved its purpose of high sub-
merged speed, the general layout, expecially with respect to trim, was
not accomplished without difficulties. After the I-201 had conducted

~ trials, a considerable modification to the tank arrangement was necessary
in order to shift the C.G. of the ballast tanks, As originally built,
fresh water was carried in #1 port and starboard fuel tanks. Whether
fuel was carried in the fresh water tank is not known. Port and star-
board buoyancy tanks #2 and #3 were added, as were #6 and #7 ruel tanks.
Port and starboard mein tank #2 forward bulkhead at frame 55 was removed
and the tanks extended to the arter end of #3 buoyancy tanks at frame L6.
An additional torpedo compensating tank was installed in the torpedo
room below the walking flat between frames 26 and 29, This considerable
modification left a surface trim forward although the submerged condition
was satisfactory. To correct the surface condition, three tons of pal-
last were added to the ballast keel at about frame 97 anda a pressure
three ton buoyancy tank added in the starboard superstructure at frame
107 to restore the submerged trim.

The vent pipes leading from the four tanks of the #2 and #3 buoyancy
group connect to four valves arranged in a Square between the after ends

of the #3 group. The four valves are operated by a single stem and yoke
by hydraulic powsr.

Prior to the installation of the additional buoyancy tanks and external
fuel tanks, hydraulically operated shutters for the free flooding open-
ings in the superstructure forward and aft were installed. After sub-
merging the shutters were closed to provide a more streamlined surface.
It is claimed that the submerged speed was increased 0.5 knots.

The usual topside rudder was omitted. Large stern trins, which measure
9.2 meters from tip to tip, are installed forward of and above the stern
planes for horizontal stability at high submerged speeds,

The I-201 class carries approximately 60 tons of fixeu ballast of which
24.5 tons i1s secured below the air flasks shaft #2 fuel tank and 13 tons
is secured in the ballast keel.

n. I-351, Built 1945. Supply (sasoline, bombs, etc., for planes)
submarine.
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Displacement, Standard ...ceeceeccsecennccorsesoosersasosores 2,650 tons
nomal o..’/coo.o..--00.000..0--.0..'0"‘li'..... 3'512 T’Ons
submerged ..B.,..'...lh.'..s-......‘..l......c.... ‘*,290 tcns

Lensth ...o.ﬁ..‘."l.’.....-...B....l.'.'.'....0.0.0-.0.0-0...0 lll metﬁrs
Beam ..0..QIIOIDUOOOIQOI.......O..0......'.I'.O0.0.'.‘.II.... lo.l maters
Draft .oO.o....O....l..G....‘I'I.O.QO'D.........‘Dl........... 601‘# meters
Submerged endUraNce .eecesssssvscscssccoocccoorcs 33 hours at three knots
Submergence depth cevscessvescosasesso0sessscevscsuenessror Vs G0 meters
SubmergenCG tj.me OOOOOUOOCSl....J...0...'.0.'....l'...'.l.....s 50 Egconds
Speed, surface .......l'.’...'.'......l.-l....l.o.&lﬂl'..".l'll 15.8/613
TOrpedo TUDES eceeceecscoccoccscovocrsosonanecpasrsrssssl®s s four forward
BALLOBLY ecvescscscnsacasonsccnsces 11,200 AH (total) 480 cells; 2L0 volts
Engines ..O.....O...OOO.I"...‘..'....C.....O....ll four cycle"3’7oo SHP
HUll eccecsseascscccesessssccessscsssscsesccsss medium steel, riveted, double
cargo ‘AGCOC.C....‘0.............0....“‘.........-Itl..ﬂ.‘.-....ll 80 tons
Gasoline .I....'.c..\...‘.I'.....’9..........‘.....0..9'..'....-.. 365 tons
Range 90..'..9...00.‘...'0'Il..o.'.‘l...".....l. 12’000 miles &t lh knoss

0. I=-36l to I—SZ_,L Built 1944. Transport (cargo and personnel) subma-
rines.

Displacement, standard ...ececcceccocesvossscscansspedocnocss 1,470 tons
~L:::10rmal .oc......t'.l.‘.a.'o-...0.-0..0100-w‘§-... 1,778 tons

GIMETEOICY eoceosccssocsorsescrsesssasioanssoccscce 1,869 tons

SUDMOTEEA +esecesssssscscssasssescscsesencosoncs 2,214 tons

Length eeececscosseecasasssvessansseeasoeuoseassots oot oo 73.5 meters
Beam Iel'l.!l..l...‘.'.’....“.'.-.l!l'o.'.'l..l.......\l.‘..;‘ 8.9 meters
DIGEL occoeeesesscssscavoasssssssssessasvesasesscnnconncensss L .76 meters
Submerged endUraNCe ceccescscrscsverseasscscacsasce 40 hours at three kaots
Submergence dePth cececcecsceecssccsccsaucarocccsooncrooncocrons 75 meters
Submergence time e.ccessoccsscscccnscccscccscocncconorrioress 50 seconds
Speed 0..0....'.........'..I...l.l...c.".l’c..‘.‘.l.....I'...-.ln- 13/605

Torpedo LUDOS cosecccesscrscccsoccsccccscncone 0 or two forward (Type 95)
Small SUDMATINES eceecovssssccscccasrocsnsescncnosrecssse four Kaiten aft .
BALLOTY secoeccccaccscsosccssoncsscnu-once 6,000 AH; 360 cells; 2L0 volts

ENZines .cevocesoescccsccnnoss 2 x 8§ cylinder, four cycle, single acting,

teeeecesesssesasorsess GoOtal 1,850 SHP, reversible, direct drive

MOLOTS seeesecssasscsassasssacsancssscsecns two double armature 750 HP each
Hull coeesseeseebesesnO 0O SO medilm Steel, I‘ive‘bed, semi‘double hull

PETriSCOPSS .sescoecssocscsvosaccesacscsnsscs one—Tﬁpe 88, 9m and one Type
..C..l.l.....i...D.l.'...l.l.l..l....o 8 » 8m; bOth lOX andlx
COmMplement seseecccseccecssacscncosccscnncorocsccss 11 officers and 75 men

100 tons (60 inside, 4LO outside)

292 tons

Range -.IO..Ool...'../QOOOOOOOQ..0...'.'0....'.\,0 15,000 mileS at lo knOf:S

The ships differ from the usual Japanese submarines in that the stern
planes. are electrically operated.

One ship of the class is said to have had an anti-escort weapon, consist-
ing of four p.p. tubes about 25" diameter and four foot length recessed
4n upper deck at 20° to vertical and carrying self-ejection mines.

The cargo space is in the forward torpedo room and the compartment aft of
control room. In the after compartment there 1s an endless chain convey-
er sloping up to a cargo hatch. There is another hatch in this compart-

ment which is about four feet in diemeter.

Tiie - flood and vent valves are hand operated.

The superstructure side plating slopes inward toward the centeriine and
the conning tower fairwater plating slopes outward. The Japanese state
that this is an anti-radar measure of limited effectiveness.

|
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Compensation for cargo is by means of tankage under the cargo space which
is divided into sections by transverse bulsheads. Each subdivision has a
cargo hatch. Cargo is carried both in and above the tankage.

P I-371 and I-372. Built 1944.  Transport submarines.

Displacement, Standarf ..eescscececccecccssecsarvssossocccncss 1,660 tons
i norm&l oo’-ooooo..'oco-ooouoo--o-'oon.onoo.oo-o-o l’_926 tons
submerged ..I.....ﬁ'..l.‘I...l.l....."......... 2’239 tons

Length cecvceccatiacecocceccnsorncesancscnonssnsssscsracsassess 74 meters
Beam ‘0..‘-.‘{1’...005.llll‘..?.ﬂl......ﬂ....'....I...'......OOCCOC 809 meters
Draft}noot,:o...olobloo.ooo.o-o.eooo-..-.oouoo-b-oolo'auo.t-.- 5.05 theI‘S
Submergence GePth csevcecocsosserccssesccsscsascascscascsnsvess 100 meters
Su}bmergence time 0."‘00."0!...0‘..l‘..l.........0..0...0..0... 5osec°nds
Speed oooo..a,-.0..-uoo-ooo.c-a.o.-.o--‘c.c--ooooo..'o‘coc-n-oc.oo 13/6.5
B&ttel‘y eseiecscscsssrorsceececesssesvenee 6’000 AH; 360 06115; 2‘}0 7011’-8
Engines L A R R N E R NERENENNERNENREN NN N EE RN NN NN NN N RN NN four cycle' 17508@
Hull ®6e23I30evsesevanecerOREe medium Steel, riveted &nd weldedp Semi-double
ce»rgo 00CIOQOCOQ...-9.0..00..0...o.‘lGOOOQQQlOOOIOODOOOInO..'.e. llo tonﬂ
Gasoline o.o-ooo..oao-.o-oou.o.aooooo-ooaono.oonna.ot.o..ou..o.. 150 tons
Ranse .......00...0..0'....l."....'....-.'..o.,i. 5’000 miles &t 13 mﬂts

:q. I-400, I-40) and I-402, Special submarines.

Displacement, SHANAATA «ccesesssoseascccsonssrsosscsasccnsnses 3,560 tons
noml ...0Q.'..Q.....OQ.'...Il.l....‘o.g‘....... b'663 tons

GMBTZONCY cccuvecceccascssvsassesccsccnessasancs 2,547 tons

- submerged 0'..l'.'..'D'B.....D...Q.....l.o...... 6,#00 tons

Length .o.'...oﬂ'l..l...l"oll.O0.0.0.0..'....l..‘.l.ll'.‘ll..' 122 meters
Beam o..o...o.ootclot..'o--oonuooo.nue.t.c-oo-.!oooob-..--.o..‘. 12 meters
Draft .O....‘.QQ.OCIOI.‘...l......lcﬂ‘0.-...05\‘!...........0... 6.58 meters
Submerged enduranee ceeececcecccccscecssscacsesse 30 hours at three knots
SUbmMErgence A8PtH cceeerrocoscenceroncnssoonsscesocccocncesnse 100 meters
Submergence tiMe ..cc.cccesecscesesovosrssecssscnsnoonscccscess HO Seconds
Speed ...o..n.l.-.tll..ot.l-..-o.n-o..'o-O.Qo.....-cso..-o.o..-... 1907/7
TOrpedo BUDBS .iveccovecsossnccsosevocoacooscncansosososeese eight forward
Planes seeccciecscosossescscerosacacescoscsannneassonas Lhree and Catapult
Battery,....O..l.....I.l.ﬂ'.l.‘..l.o....o 11,200 AH; 360 cells; 21*0 volts
Engine LA AR R NN EENRENNERNNEN N NN RNy four GYClB, 7700 SHP total h-lO
‘ €0 0000000000000 GsLse0000es 0RO cylinder MAN Supercharged engines
Anxo Engines ® 280006000000 FCENOICILIEIODRICESIOICEOGCIEOPOBNOOESSH 2-6 leinder hOO kw
Main MOUOTS seececvossccsscosccesssccss LWO double armature, dirsct drive
Hull ®0000000000000e0sescescscssvssscscnccsenscs LV steel, riveted, doublse
Range ..O.....l...'......l.ﬂO..l..'.B.l...QD..I.. 34}’000 miles at 16 knots

Notes on I-401

1. The deslgners stated that the large size of this class was necessary
because of the size and number of the airplanes, the size of the airplane
hanger, the necessarily large catapult, and the required large radius of

action, 34,000 miles.

2e The hull was formed by intersecting circles {except extremities) in
order to obtain an adequate metacentric high {by beam) to 1lift aircraft
aboard and to provide a satisfactory engine room arrangement with four
engines,

3. Alrplane engines were pre-warmed in the hanger (access by hatch into
ship) by circulating hot lubricating oil.

L. Bow plane tilting ~ hydraulic - tilting block controlled from C.R.
Hand operation by shaft. Declutching pneumatic. Drive is B-end Vickers.
Bow plane rigging electric ~- chain for hand rigging.

23 |
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5 Forward torpedo room forward bulkhead dished outward ~ welded to
ring - ring riveted to hull - stiffeners installed. Tubes are bolted to
bulkhead like Girmans.

6. Torpedo rooms are two, one in each of two intersecting circles with
strength (strut) deck between - intersecting circles merge-just aft of
tube breeches-into a single circle.

Te Tubes have poppets like Germen. Muzzle doors operated by pneumatic
motor. Breech doors like ours. Tubes are steel, riveted.

8. Hull riveted with double butt and seam straps. Butt straps continu-
ous, seam straps lntercostal. ;

9. Gyro setting locally by "follow. the pointer™ system.

10. Torpedoes load into lower torpedo room by resoval of section ofr deck
and struts at each frame (similar to torpedo loading hatch}.

11. Drain pump in upper torpedo room - reciproceting type - sound iso-
lated. - '

12. Inﬁernal chain locker for anchor.

13. Windlass electric.

<14, Trim pump ia lower torpedo room - centrifugal - single stage.

15. TFlood valves hand operated except for middle four tanks (7,8,9 and
10) and two negative tanks which are operated through gears by hydraulic
motors. Hydraulic ventis. lnternal WRT tanks.

16. An alr capstan for torpedo handling is provided in lower torpedo
room, with cable run to upper room. '

17. Torpedo tubes very close together, lower room LOre S0 than upper.
Center to centers, upper room 560 milimeters, lower 520 allimeters -
Upper room tubes extend forward of lower room tubes 1O suit shape of bow.
18. Hand tilting of bow planes, even at rest in water, very gdifiicult.

19. High pressure air manifold said not to have leakage trouble. Valves
dismantied end examined showed no unusual features.

20. ‘Advised that 7 MC system is ezcellent.

21. Centerline (strut) bulkhead in way of horizontal intersecting cir-
cles has vertical stiffeners on each side - welded.

22. One turbo blow - tremendous.

23. Main engineé hydraulically clutched through reduction gears t¢ sharft
(two on each shaft). Detached auxiliaries.

24, One small four stege centrifugal bilge pump in each engine rooam.
25. All high pressure air inside ship.

26. Hatch covers have a skirt about one inch long extending down in
opening, past the seat. This is to center the hateh and should nelp to

prevent blowlng gaskets.




Iwo hull ventlilation supply and two hull exhaust blowers.,
‘ édgquaﬁeeappearing air conditioning.
29i qur,large air compressoés (like German).
. :30; ,Aftef compt has trim and drain pumps similar to those forward.

31l. Stern diving gear. There are twin Vickers hydraulic puaps eacii with
a motor, in after compartment. Hand coantrol is aft with twin wheels.

BZ;V’Steerihg - single §umps - double rams.

-33} 'Main'hydraulié plant - tﬁo-pumps - rour.accumulatbrs. ko pilot
valve, Accumulator trips by-pass valve at bottom of cycle.

34. Conning tower, horizontal cylinder off centerline (to avoid undue
height if placed over hanger). nd bulkheads convex outward - welded to
- ring - ring riveted to hull. ¢.7T. frames internal "I" beams with cne
- half of faying flange removed. Other half riveted to hull,

35; Voice‘tubeé -'many = plug cocks for W.l'. integrity.
36.  Patcheé'on_pressure hull - riveted - lapped. (common)

’ 37; C.T. hatch trunk of welded construction but connected to hull
riveted flange.

r. I-EOQ and I-504. 01d cargo submarines which had passed from the '
’ ~1talians to the Germans and thence to the Japanese. About 1200 tons.
s. R0-33 and RO-34.  Built 1935. Middle class submarines.

Displacement, standard sestcecenessceecsestsoscscssiessccacanscaa 700 tons
: . DOIMAL teceisesertertesstnanrcansossssssnnnconeses 960 tons
Length‘..Cn...'..“.‘;."h....l.G.“Q..O'.OO....O....'l..l'.... 73 meters
Beam l...l".l......'.I.ﬂ....l‘..'l.l...l.‘oﬂ..l'.....'.l..al. 6.7 meters
Draft I....O.l...‘(.l...0.....l..'....lll..ﬁ.'.......aI'sl.'. 3.25 meters
 Submerged enGUIANCe «evceesssssscscesencscesconsns 25,7 hours at 3,5 knots
Submergence depth Pesccscccartrerscoccpercsssscseennsassssesese 75 meters
" Submergence time “cesscccssssesecscsrensscssesencccsnscenesnes D0 Seconds
Speed .‘...-.I,ﬂ..'l.OIIQI...‘I.‘...‘.l............l.'.OOIOIOOC..l‘g. 18.9/8.k
Torpedo t'«ubes i-o-u.euu.-.oocoo-c-o---oo.c-ccoocooto--.-aa.. follr fomrd
Battery l'........‘..I...l..'....'...ﬂ.l.l. 5,000 m; 2“-0 cells; 240 volts
Engines ..l‘l..OC-QCOOICIOOll.'.o'.‘.........!..'.... follr cycle’ 2’800 Sm
Hull eaooﬂ..o"ool..c...oilioo'l..on.'. medium Steel, riVeted, Semi-double
RANZE +cceneneoscsaessrsenscecsnsnenncnes 3,000 miles at 16 knots (about)

t. “ RO=35 tbzRO—SO. Medium class patro; submarine. RO-50 remains.

Displacement, STANAATA +oeeeceeevanncososonecasnconsasnnnesnenss 965 tons
’ DOTMAL e aeessoesvseceeenssececnoasnonncoonnoeesss 1,108 tons
CMOTEOICY eevcecccsaocccsasacsnssssccnsnsssscess 1,190 tens

SUDIMOTIZEA «vovoeeeceansnccoocroasenacanccossenss 1,544 tons

Length ..-.no..o.cooo.c.coo.ooootnoo.o.---o-ovcou.u----.-..-- 80.5 meters
Beam .-o...IIO...'..l...Cl....I..0'.06...Oi.l.....c....l...ﬁ‘.' 7.0 meters
Draft ...ooc.-ooc-co.n.u..o..000.00.0-.0-...D.-.o.-oo‘o.ocn..n h.o meters
Submerged ONdUIANCE ..eeessececcersesscscocceses NLiNO hcurs at five knots
Submergence depth QBL....ll'l.l.i.'l....!.iott.l.'..ib‘....ll.. 80 meters
Submergence time $etesscecrosrtssosrsecssscancssesnssnossnssss 50 Seconds
Speed o.u.oooc.o.-oooo-o.o.‘..o.oo-.--o---ooa-.o.o-e.-a--.covoo.oo- 1907/8
TOrpedo tubesS ...ecevec.vcsvecescssscacasceess fOUr forward, Type 95, 21"
Battery .ccccevececctaciiannacsenscasoanss 6,000 AH; 240 cells: 240 volts
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Engines po-oco".-;-oeo.ompccvooo..-... 2 X lo Cylinder, four cycle, non-~
) eeecosesesssesepesecvoe reversible, supercharged, 4,200 SHP total
MOLOTS cecvscscscsscnssssnccone two - double armature, 600 HP each, Type 8
Fuel .C’.O.........o--..o..llo.ll...l..l.....l'...."l.lll'.l." 216 tons
RADEE «cccvsecrososasscasssssssssnssncsscsononcss 5,000 miles at 16 knote
.0..0!..0..Q...'ID'.0.0.Q..IIQ...OOQ..Q... 13,000 mile:s at 12 knots
COMPLOMENt «ecosocososenssssorsanncersssensnces s nine officers, 64 men
HUL] cecescoscesecosessesscsscsescevcne medium steel, riveted, semi-double

Note on RO-35

The conning tower 1is formed by three vertical intersecting c¢ylinders in
which the common ohord struts are at the top and at the walking Tlat.

The load is carried to the struts by vertical stiffeners, ouytside, at the
traces of the intersections.

4. RO=57 to Eu=59.(01d). Built 1922. Medium cless submarines. Copies
of Br sh "L" Class.

Displacement, stancard tececesmasscssceseseccasesctnsscsccnsooos 889 tons
Length 0 e 660G OGO S PR R B I M BRI A so8 O 00000 . R B N A oo o ® 900 76.2 meters
Beam ..OOB..."..................0'..'......l..‘.'.'.l'.’..... 7.1 meters
Draft .O..O.'l.."......l'......l..'....l.............ﬂ.w'... 3.96 me;ers
Submergence AePEh seeesessscscsesascssacasceccccnocrersensoosts 60 meters

Submergence time teeesesssescecsacssessesesesosartsonsecesecens 60 seconds

Speed IO.....IQ.I........O.II.l.l....OI..00'..'.9-'.....'.'.....00.. 17/8
tesesss four forward

Torpedo tubes J R R R CE R R R R R L

Battery .ﬂe.....'...“.'..’..'......C..-..."..".0.... 21“0 cells; 2l+0 volts
Ensines .oooe..o-.o.-o!.QOQ.O..G..QD.QOoo'onlut.ooo four 0ycle, 2,400 SEP
Hull oo-.;;oo-oonc-o-uooocooo'--o Semi“high tensile, riveted, semi-double

These submarines are very old. They ere equipped with a marker buoy (ver-
tical cylinder). The conning tower is a small gvertical ellipse for acc-
ess only. It has eyeports.

v. RO-60 to R0O-68 (01d). Built 1923. ljedium class submarine (odiffed
British "L" Class Design). :

Displacement, standard Covesesssscestossessvorsesnsssesessonsens 988 tons
Length ...eo.coouo.c.t-o..too.t.‘-eco.oocn-o---nlo--uo‘.o.'n. 76.2meters
BOEM oevcesesocssscossscassessossosooscssrssocosasenconssassssss 7.3 meters
Draft ...'.5.......Q".IO.I.Q.."."..l.l.l.!.'.l."......"'. 3.7lmeter5
Submergence depth W veoesemsesscssscesssasvsaessenssoseserec s 60 meters
Submergence time Vevesesecsscesascesressnsestasssoesosesensones 60 seconds
Speed ‘I?0.0....'l.'l.lf.......IIQ'O....O.Q......'.ll..'....'..t.'.-.. 16/8
Torpedo tubes teeeees.ecessosseacsesscsesssesereusesoo ety six forward
Battery ‘Q'.l'..Q...l.....'l...'..‘..l.ol.“'..l..... 2h0 cells; 21#0 volts
ENZINeS seeesseosoccsoscscsasoascnssensaaonesees s four cycle, 2,400 SHP
HUll eocosscasscsssssesncensancasss Semi-high tensile, riveted, semi-double

Differs frbg British "L" Class in that there are six torpedo tubes for-
ward instead of four. It was used for training.

w. RO=-100 to RO-117. Built 1942, Medium class submarines.

1
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Displacement, standard te0s0secatsenascscenentrnscncsennsascssss 525 toOns
ROPMAL eeeveececraseencanonssescaseosncanseonanses 601 tORS

CLBIZLNCY soeeesssrssasssarseessacssscssensssssses O18 tons

i SUDMEIZOA ¢eeesececsooeseaceascanooncaosnnnnsenens 782 tons

p T 60.9 meters
me..n.“.“,“.”.“.”.w.”.“.”.u.u.u,n.”."."..&Omaam
Draft
Submerged €AQUIBUCE eeeosssrccerscncssssancsessess 20 OOUrS at three knots
Submergence depth Serecrsssesttcrttcsrevscsassesracserssnseness 75 meters
Submergence time $esessoeeissssrecesaranrrssesesncsssaoescensss OO Saconds
Speed O.'..'.l...."l..l..c.'.'.'...;.l.'...l'l....l..Q..l..l.ll.‘ 110.2/8
Torpedo tubes Setssecttccrrensesetessccacansescsnnsssserssess TOUr forward
Batlery cecececcacnccncoecscancessnnnceess 6,000 AH; 120 cells; 240 volts
BNZINES scecvercocroceasocssasontcanranccssonnseess fOUT cycle, 1,100 SHP
HUll ©8C0ees000 00000 r0000%00000 000000 medium Steel, riveted’ Semi-dOUblB
Range c.oeveseestncceecteononacnseneannas 4,000 miles at 12 knots (about)

X. RO=-500. Ex-German U-511, delivered to Javan in September 1943.
Used for training. :

Yo HA-101, HA-109 and HA-111l, Built 1944. vTransport submarines (no
torpedo tubes), ‘

Displacement, standard Tesececstssessssascrvecnsencesrsnsascasseas 370 tons

DOIMAL 4 oeeeorerorsassonscesnsoseosnsonsocnascases L28 toas

SUDMErZed et ovevecnseeeennansssasscascnnannsennes 492 tons
Leﬂgth ooo-oeoo.oofwo-'octon-u.ncooo-o-o.oo---n-ono-o.a-.o-ng h4|5 meters
BOAM 4cuevocseeoseeasecnoncsasaoconcaonsssensennenasnnanenn. .. 6.1 meters
o L, .04 meters
Submierged enduUraNCe seeecesseroesvacorsocsnsonseees 20 hours at 2.3 knots
Submergence GePLh ceeeieeseessrercosceoecennearoscsesoscnncanoess 100 meters
SUDZEIEENCEe TI11€ ovesonsvacscesoanceoosenseasesoennneennnnnn. .« 50 seconds
Cowplement siv.coceencessscsssoscscecasaesnagonses SiX officers and 36 men
SPEEA ¢ ieteneneeanaooneoencaanssesesosasaeansocnncenssononsscecnssen 10/5
BAbbery ceciericreecrsesseenccacnoasonnees 3,400 AH; 120 cells; 240 volts
ENgines vecssssacassssseeee ONEe to six cylinder, four cycle, direct drive
3 Py 150 gp
Fuel ...‘..'..0.0....‘..lQ‘.l.‘...l.Bl...l.........'....l’.l...... 70 tons

RENEE ceevnecocsosersvosarstaconcsnsssoscsncocosnss 3,000 miles at 10 knots

cecccrerrcticnsssecnctscnsesanserscnnsss 4,000 miles at eight knots

Hull soeieeceicnereennncaeeenseas medium steel, welded, 13mm, saddlc tanks
Periscopes .eiciveiceeiietieiinesncacsss.. One Type &8 six meter 10X, 13X
CarZ0 tivevsrerecesnssoconnenssssssencenneaas OC tons (limited by density)

Some ships of this class can carry ten 18" torpedoes in superstructure.
This is the case with HA-108 in which eight are forward of the conning
tower in two layers of four and two are aft of the conning tower, over
the engine room. The HA-108 is also able, by Zeans of a portable tripod
hoist at the stern, to 1ift the bow of a Horyu for reloading torpedoes.

In this class, thé vents and floods are hand operated; the planes are al-
so hand operated. The steering gear is electrical.

The superstructure and conning tower fairwater plating are sloped as in
I-369 as an anti-radar mea3sure.

FO OB 000 Les 200000000000 00000800000000000000e0tEo0cvosascaes 3.51 meters‘
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z. HA-201, HA-205, HA-207, HA-210 and HA-216. Built 1945. High speed
submerged. Coast Defense.

Displacement, Standard .cceceescscsecceccncrrsccssncronsocnsocs 325 tons
"NIOTTEL ceccessesscesaosssssosstsasssccssssesvssvccssonans 282 tons

. SUDIMETEEA cessseessesssssoostsssrsnservesaccsssscns 440 tons

o LengthOOI..".l‘-..'..l.et.l.0.50.........0..'.00}0".0.tl.-.e.g 53 meters
. Beam .l..OO....Q...I...'.....l..l-l...l......'.D.D.....l'-'.'..‘ meeters
Dl‘aft o;....nc..‘0....noo.....oootoclbo.n-oooo‘...o-o‘.l-l..o. 3.1}1& meters
Submerged: eNAUTANCE eeescsccssessseocsceocccccccoss 50 hours at two knots
" Submergence depth 60868088000 000s 800800 esocsss0stsssssrsstane 100 meters
Submergence {ime teiescecossessssacssasessesteesantesessasano 30 s econds
Speed .o.l.l'.l.........l..'l.....'.....‘l...l.‘l.l’lllll.......l.. 1005/13
TPorpedo tUDES .coveosscesocscrscscsossacnncccss two forward, Type 95, 21"
TOrPedOeS +ssecssaceccsossrscscsssonsssscsnassosossons tour total, Type 95
BALEETY ceecoisbinececscsascssscccssccccnse 6,700 AH; 120 cells; 240 volts
ENEine c.cececsavessscssscmsssccss ONO to six cylinder four cycle, single
eeseescececessesesessarcsasseess BCting, solid injection, 400 SHP

MOBOT oceseacenscanscansseasssessnsss Single, 1250 HP Type E, Mod. 1, and
' e iveveeesssassesencssses 8 32 HP bolt drive motor for slow speed
Hull, t¥yDPe secseecsccccsncces medium steel, welded, single with saddle tank
AlAMELOT +eceescoscocssacssnsesassssosconnsosencssnacacsse 3.6 meters
HhiCKNESS sevesveesscccacccescrereccosssssncaasscensoneoros ey 14mm

Fllel -(pooonzlo-onoc-o-'ooo.-ao-.o.oo.-o‘-'-.--o-o'o--ooo-oon-«... 21-}.1 tons
RaBNZE «oociivooses teieeeee-ssesessasesssssssscasan 3,000 miles at 10 knots
PETriSCOPe ‘tesscccssssrrssanscscssers ONC Type 88, sevsn meter 10X and 14X
Propeller ceeececscsesecsccccsasccscscs OO three bigde 1) meter dlameter
COMPlOMENt cceessnssosascssossansecsossaseccescossos three officers, 19 men
Bulkhe8dS escecsccssresccscssonsesssssces IO interior strength transverse

In this class, the hull has been designed ror high submerged speed with
all fittings in superstructure rocessed. The bridege is narrow and
streamlined. A"Schnorkel" is Titted. The hull is built in six prefacri-
cated sections and welded together except that the forward and after sec-
tions are connected by riveting. The framing is, of course, inside the
pressure hull. There are no bow planes. Small, hand-operated planes are
fitted amidships. The stern planes are large and hydraulically operated.
The steering is electrical.

aa. Koryu - Midget (Biting Dragon) Type "C".

TeOuAe esesvossenasoscssncssaonssesascsecscaosasconrecrsonsas 26,6 meters
Beam oioo.‘.oOoc;.....0..o-.lo..o.l....‘....n'.l.'..l.ocao'no. 2.01+ meters
DIABFft eevocesececsscosscesssssssssacsnssssonccsscscsscssssccncses two meters
DOPLR sevcveoccosnsacssonacsecssccsscacccasoascsoncoscoseenss 3.93 meters
DiSPlACEMONYL eeeseossnscsssscssascaccascccassnocscesnocscoocs 59,334 tons
RES6TVEe DUOYANCY soescesscesscscsssscsnscsnossensscsscccacsnnoess seven tons
Main }V.Iotor OOCQi.....Q.O."........Il.l...l....ﬁ.'..!..' 600 SI‘I}’, lBoORPM
Geﬂel‘ator Q.lI.’.Oll..-0."lo."l...l...oa!.....l.l.lll.'t.I.!Ilnaco. 100 K‘I‘I
Batteries ..'.....'Q........"‘....O.l'..‘....l.......I.'..l&‘.l.lu... loo
Fllel Oil -'noaoo.-.on.oo.'on.ooco.o.oo.co.--eno-ooooooo-n.oc.noo L}.5 tons
Lub Oil oo-.--.--.ooo.-oc-oco.o.-.cnonoo-a-o.n-:o-o--cc---...o.. 009 tons
Range, SUTTHCE cecessccssssssacsnccrssccnsccnas 1,300 miles at nine knols
 SUDMETEER oeecescscscssssssssssasssssaascce 4O ninutes at 16 knots
tiecescecsnsvessensssceencsssanssses ONE hour at 15 knots
teeeceessessseessesssssscssssess fOUur hours at 8.5 knots
ceeeseassssasnessetsssrsrsosaanans 20 hours at 4.5 knots

t e ereeecessssssevesssscavsvasenses LO hours at 2.5 knots

Torpedo tubes “eeeceoess © ot reveesee-essesescsvesses two - 45 cm (187)
COMPLEMENt «oevsosvssresoscccsasocacssassonvanonsevosrencascnsanssse five
Submergence depth ceceoncscssecscesassssccvscosacnccocsocconnns 100 meters
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bb, Kaiten - human torpedo. Developed by torpedo designers, rather than
submarine designers, Essentially a Type 93 torpedo with a compart-
ment for the man,

Welght cuciceornereeeeneeienenaconnobonsaceceannsnnnsnsoess AbOut 16 tons
Warhead welght ......coevveveecccaceinseseccnnnnecoe 1u6 tomns picric acid
oSPEBA L ueaescrseccnrarisoascorssseccvressseccccsceccces 10 knots - 30 miles

" l..0..0.....-.l.0.0l.'.o.......'ﬁ’.D.l'..'....l 35 krlots-l2 miles
T oxygen and kerosene

Claim six submarines sank 16 ships off Cebu in late 1944.

7. General iﬁfo;mation.

a. The Japanese strength calculations for circular hull sections are
based on the column formula in which the pressure hull frame and the
plating (30t) are assumed as the column. In addition they have experi-
mentally established a family of curves similar to ours. In sections
which are coned, they igrore the radial component of the longitudinal
pressure load. 1In the case of hi'll sections consisting of intersecting
circles, the supporting column at the common chord is designed to with-
stand the resultant along the chord of the tangential stress in the cir-
‘cles due to compression.

b. ' In the development of the design of the high speed submerged subma-
rines, I-201 and HA-201 classes, considerable research was undertaken to
insure adequate directional stability. This was done with models and the
ship tests later confirmed the accuracy of the data obteined. The use of
‘bow planes at high speed submerged wes not contemplated (even in the I-201
class in which fitted) because the center of pressure had to be aft of
the center of gravity. The bow planes were installed at the demand of
the operating personnel to permit control of the submarine at low speeds
submerged and while firing torpedoes to resist broaching,

It was found that the I-201 class could obtain stability of direc-
tion without fixed fins or planes. These are located abeve and forward
of the stern diving planes. They are of high aspect ratio and large. )
Their shape is that of an isosceles triangle with the base at the Lull,
Many shapes were tried in the effort tc move the center of pressure aft
"with as little expense to resistance (drag) as possible. The models were
small and were self-propelled. Considering that a plus moment causes an
up angle, it was found that at speeds up to about 18 knots, the moment
was slightly plus but that at 18 knots the curve crosses the axis and be-
comes rapidly negative (down angle). The shape of the stabilizing fins .
was developed so that the negative moment would be small up te 20 knots.
These even keel tests were followed by tests in which the submarines were
at various up and down angles from zero to five degrees,

The results of these tests are shown on the following page.

It is seen that with two designs of stabilizer having the same negative
moment at zero degrees, one cesign results in a stable ship and the other
is an unstable one. In the stable ship, as the angle of the boat changes,
the moments change 8o as to oppose the change in angle or the boat., The
reverse is true of the unstable ship, ‘

The stern planes were large having & ratio of planes area to maximum
projected waterplane area of 1l:45 or 1:47 (designer's memory). In ordi-~
nary submarines, the plane areas are based (as in United States subma-
rines) on a ratio to waterplane area of 1:65 for bow planes and 1:55 or
1:60 for stern planes,
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¢s Where submarines carry gasoline external to the pressure hull, the
gasoline is in tankage against the outer hull and separated from the
pressure hull by a main ballast tank, in order to avoid gasoline leakage
into the ship. The gasoline tank is of medium steel and of completely

welded construction.

B " d, The Japanese name for the *Schnorkel™ is "underwater charging system™
€. The organization of the Navy Ministry was as follows:

(1) Prime Minister:
Secretary of the Navy
(a) Assistant Secretary of the Navy
(b) Construction of Ships
' (e}, Construction of Airplanes
(2) Under the Assistant Secretary:
(a) War Affairs
(b) Education, or training
c¢) Supply
d) Surgery
e} Law
f) TFinance
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(b)
(c)
(a)
~{e)
T r)
%s)
h)
(1)

Under "Shi
YESAKI):

(a)
(b)
(c)

(3) Under "Construction of Ships" (Vice aAdmiral (Eng) SHIBUYA:

General {control

Finance (only for ship construction and repair)

Ordnance, special steel, and ammunjition
Torpedoes and mines

Electrics, wireless, and sound

Ship construction and repair

Machinery construction and repair
Navigation and optics

Material control

P Construction and Repair" (Vice Admiral (Const'

Planning (Capt. NISHISHIMA)

General Design (Rear Admiral (Const) KATAYAMA)
)

Detail Design (Capt. (Const) MAKINO

Under("?eneral Design":
a

Submarines (Capt. (Const) NAKAMURA)

(1) Lt. Cér. TERADA (large submerines)

(2) Lt. Ccdr. OAKT (Koxryu)




ENCLOSURE (A)

LIST OF DOCUMENTS FORWARDED TO BUREAU OF SHIPS

Title

I-16 CGlass:

(a) Outboard Profile
(b) Inboard Profile and Sections
{c) Deck Flans

I-36 Class (I-15 Class):

(a) Outboard Profile and Deck Plan
(b) Inboard Profile and Sections

I-176 Class:’

(a} Outboard Profile and Deck Plan
(o) Inboard Profile and Sections

;fzél Class:

"(a) Inpoard Profile and Deck Plans

I-400 Class:

Inboard Profile

Qutboard Profile and Deck Plans

Midship Section

Inboard Profile and Deck Plans
before lengthening Airplane
Hangar

Catapult Arrangement Plan

RO-35 Class

(a)] Outboard Profile and Deck Plan
(v) Inboard Profile and Sections

HA-101 Class:

Inboard Profile, Deck Plans and
Midship Seotion :

HA-201 Class:

Inboard Profile, Deck Plans and
Sections
f

I-400 Airélane Crane:

17 Drawings and four Descriptive
Booklets, giving general
" arrangement and details,

I=351 Class:

Inboard Profile, Deck Plans and
Se¢tions. ‘

NavTechJap
[OCUr3at "NU.

ND50-1147.1
ND50-1147.2
ND50-1147,3

ND50-1149.1
ND50-1149.2

ND50-1150.1
ND50-1150.2

KD50-1151

ND50-1152.1
ND50-1152,2
ND50-1152,3
ND50-1152.4

ND50=1158

ND50-1153.1
ND50-1153.2

ND50-1154
RD50-1155

RD50-1156.1
to
ND50-1156.21

RD50-1157






