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SUMMARY

SHIP AND RELATED TARGETS

CHARACTERISTICS OF JAPANESE NAVAL VESSELS - ARTICIE 7
SUBMARINES, SUPPLEMENT II

This report describes the various types of Japanese submarines and
the noteworthy equipinent installed on them. A more detailed description of the
I-400 aend HA-Z2@1l class submarines 1s given than has been provided in Artiecles
1 and 6 of the series on. the characteristics of naval vessels. Detasiled in-
formation is provided on the hull and engineering equipment.
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INTRODUCTION

On the advent of the Jeapanese surrender, Commander Submarine Force,
Pacific, sent two units to Japan to exploit submarine targets. One of the
units was under the command of Capt. L. S. PARKS, USN, Commander, Submsrine
Squadron Twenty, and the other was under the command of Capt. S. P. MOSELEY,
USN, Commander Submarine Squadron Thirteen.

These units maede a comprehensive study of the Japanese Submsrine
Force and submitted their findings in the from of two separate reports, one
from each unit, to Commander Submarine Force, Pacific, with a copy of each to
Chief of Navael Operations. The two reports are very complete, They were msade
immediately after the surrender by experienced submarine personnel in all
ratings and with the facilities of submarine tenders to analyze and operate
equipment. Further, the actual Japanese officers and crews wers available for
careful questioning by equally qualified personnel of the U.S. Navy submerine
force., The reports include a wealth of technical information which otherwise

- would not heve been obtalned.

In order to make the final report of the Naval Technical Mission to
Jepan as complete as possible, those parts of the above reports which have
reference to hull and machinery cheracteristics and technical information on
equipment have been extracted and combined into this one article. It is de-
sired to meke due sacknowledgement to the two squadrons for the assistance thus
rendered in prepering the report of the Mission.

Since the ordnance and electronic equipment hes been made the subject
of separate reports of the Mission, very little of the excellent meteriel on
these subjects found in the two squadron reports has been included in this
article.




THE REPORT

Part I - SUBMARINE FACILITIES, YOKOSUKA NAVAL BASE

The Navy Yard at YOKOSUKA, Japan, in addition to being a general repeir
base and assembly yard for all types of midget submarines, had, as a separate
entity, a submarine base. The function of this base differed radically from
the type of submarine base set up by the United States Navy.

Its primary function was apparently to house and subsist submarine crews while
their submarine was being overhauled after a war patrol. In addition to this, L
some repairs were made directly at the base. These included all submarine Ja
battery work, minor machine work, and miscellaneous small repairs. 1In general, E
overhauls and major hull work, including dry docking, was done at the Navy
Yard proper. The coordination of responsibility was very vague and seemed to
be left to a great extent to the submarine commanding officer. In other words,
the submarine officers supervised and controlled their own overhauls and re-
fits. At the time of writing this report the base was about three quarters
.underground and seemed to be in a transition period during which repeir Facil-
ities were in some confusion pending complete transfer underground. This be-
ing the case, it was impossible to compare the efficiency of the base as a
whole with one of our own. In general, however, it may be gtated that subma-
rine work was definitely not unified under one command, that transportation of
materials from shops to submarines was poor, and that inefficiency was preva-
lent on the base.

There seemed to0 be no lack of supplies either for general use or for repalrs.

There was no tender present at this base. Interrogation of prisoners revealed
that only one submarine tender was left to the Japanese Submarine Forece. 4%
the close of the war, tenders, as a whole, were not thought very important or L
of very high efficiency. This was further proved by the fact that the Japa- -
nese had converted several of the tenders into general cargo carriers before o
the close of the war. They apparently did not set up a mobile system of sub- S
marine repair but depended almost wholly on their bases for the maintenance of E
their submarine force. The following photographs show the type of cave stor=
age and work shop being currently set up when the submarine base was being
taken over by our forces.

Figure 1
GENERAL VIEW OF SUBMARINE EASE




Figure 2
OUTSIDE POWER PLANT

Figure 3
OLTSIDE BATTERY CONSTRUCTION SHOP
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Figure 8
AYHONITION STOWAGE CAVE

Large. caves were used for ammunition and stowage of delicate
_gear. These caves are of double construction: a concrete
‘structure fabricated inside a rock cave with an air space

between for ventilation. dir is fed in from a smaller pas-

sage tunneled over the large cave. Note indiscriminate
stowage. of pouder, detonators, and miscellaneous gear.

Figure q
AMMUNITION STO%Gk CAVE
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- . Figure 12
GENERAL VIEW OF MIDGET SUBMARINE BASE, MISAKI, JAPAN
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Part II - OPERATING SUBMARINES AND THEIR USES AT THE CLO3SE OF THE WAR

The Japanese Submarine Force haed apparently been divided into two strate-
gic groups at the close of the war: The first group was composed of long
range patrol submarines; the second group was coastal submarines used for de=-
fense of specific points in the Emplire and for cargo carrying over short dis-
tances.

In order to carry out thelr mission and combine the function of attack and
transport, the new I-14 class and the I-400 class were designed as a composite
type patrol submarine, whose function was; both cargo carrying and attack.

They are described in detail because it is believed that they show the latest
trends in Japanese submarine design and because inspection of the older type
submarines shows no new inncovations and nothing which was not known to our in-
telligenae prior to the writing of this report. The I-369 class was designed
specifically as a cargo carrier and is described briefly herein.

The Japanese Submarine Force as a whole functioned as an integral part of the
fieet, its compomnents operating directly under the Admirals in charge of the
several fleets., Unification of material and operating procedures was achieved
through the General Staff in TOKYO. Each Fleet Admiral or District had a sub-
marine liaison officer on his staff who advised on the operations of the sub-
marines of that particular unit and maintained liaison with the general staff
in TOKYO. This seemed to be an inherent weakness in the command structure,
for 1t subordinated submarine operations to local needs and tactical situa-
tions and precluded the use of submarines as a unified strategic force.

o

Part III - I-400 AND I-14 CLA3SS SUEBMARINES

Figure 14
I-401
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A,  1-400 Submarines: Hull Construction and Arrangement :
Purpose:

rc:.-, Y

e

‘The I-400 class of Japanese submarine is designed primarily for transpor-

tation of supplies, fuel, and planes %o outlying islands.
~ General characteristics:

Length overall (approx) .......‘.0.............3'....0....'. 400 ft
Maximm beam (approx) ......0....0'0.'.I.'.....'.'I.g........ 40 ft
Distance keel to top of shears (approx) *vsesessscececsceseas 56 Ft
Mean draft (approx) '....C.'.G.C'G.I..l...-.‘....0..5... 24 rt 6 in
Displacement, surface (from POW) ©aceeccssenassesss. 5700 long tons
Test depth '....I.0...l-.’...I....o....'......'.' 100 meters (528 ft)
Pressure‘ hull e thickness C@®cececrsvesrv®soeooes 3/4 111 tO l 1/16 in.

frame SPACIiNg ececececsecceseasceess 60CHM (23.6 in)
Complement seceecccececsevsocencoscane 21 officers, 170 enlisted men
Completed (£Tom POW) cecessccsccececeersconcoonns,oss February 1945

Propulsion:

Maximum speed, surface* #90secsvenssrscsecsssacanccss 19 plus knots
Cruising - speed, surface ®ecceseccecsasscencsscscsssssene 16 knots

TANGO (ADPPTOX) eevereccoaconcccanccacennnn, 20,000 miles
Speed submerged ®emerccectesrrrcecccssesscacceccecsees 5 50 7 knots
mgines ......00'.....'.'.......... rourmee’ 2250 s.H.P. each
Generators ®ecco0sececsssssnsscsecs LWO &uxiliary' diesel, 400 KW sach

Main motOI‘S @0 0000006000099 0000000C0000000000000e00 two, 1600 K?I each
?ropellel's Oocoaoooooooo..o---o..c..t‘toocc...lc.o....o-.ooo-oc. twc

*Direct engine reduction drive on surface.
Armament:

Torpedo tubes Secrsccseccscsesasacssscsvesersanesssas 8lght forward
Deck @ms -)145mm (5.7 in) Poeb0c0r20000000ce000crnvoncssse ONG aft
2omm - triple mounts $00scccssesncosssscserncsees ThTEE

single mount esateseevoessetestnsescccanes ONG

Sea planes 9000000000 0s0cr0rrerr0rcrrtsccorecssrsesttsseneness foul'!k

*Three in hangar assembled and one disassembled and crated.

Pressure Hull Construction

1, Of primary interest is the design of the pressure hull. There are

two torpedo rooms forward, one vertically above the other, each contain-
ing four tubes. The contour is that of a vertical figure eight with the

common side being of structural strength. The forward bulkheads are of
B8 ft. 6 in. diameter and are dished outward to & constant radiuns., The

radii of the %two lobes of the flgure eight increase as the after bulkhead

is approached. At the bulkhead the pressurse hull is a eirecle of 18 £+,
6. 1in. diameter.

& longitudinal centerline structural bulkhead runs from the after bulk-

head of the forward torpedo room to the forward bulkhead of the after
compartment of the pressure hull. :

In the two pairs of compartments aft of the torpedo room, the eross-seg-

tion varies from a circle at the forward end to a horizont
at the after end, having the longitudinal bulkhead as a common side.

two intersecting circles are of 9 ft. 6 in. radius maximum and have a
common chord of approximately 16 ft. 9 in. at the after end.

2}

al figure eight

The cross-
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section is uniform and of the above dimensions in the next three longi-
tudinal watertight spaces which inelude the following: Battery compart-
ment, port and starboard, with living quarters above; control room to
port and auxiliary room to starboard; main engine rooms, port and star-
board. )

From the after bulkhead of the engine rooms, the cross-~section tapers ir
the maneuvering room toward the after bulkhead. The cross-section be-
comes somewhat heart-shaped due to the rise of the after keel. There is
a flat inner keel of about three and a half feet total width..

The exact geometric contour of the cross-section in the forward part of
the after room has not been determined because of inaccessibility. It
appears to be eircular in the upper half and tapers toward the keel. The
-after compartment, which contains crew's quarters, steering gear and op-
erating gear £5r stern planes, is the longest compartment in the pressure
hull, being 61 ft. 3 in. in length. The cross-section fairs almost to a
perfect circle at the after end of 8 ft. 6 in. diameter.
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Figure 19
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The pressure hull has a thickness of 1-1/18 in. amidship and from .7 in.
to .75 in. at the ends. It is of double-butt strap, riveted construction
throughout. The external longitudinal straps are intercostal with the

" frames., Although the riveting appears to be good in general, there ex-
ists the definite impression of careless construction. The construction
in the wviecinity of hull openings and fittings appears to be inconsistent.
For example, around a hatehk trunk in the engineroom a large doubler
plate is secured by riveting to replace the pressure hull plating cut out
for the trunk opening. In other places the external pressure hull frames
are greatly increased in size adjacent to a hull opehing, the fitting for
which appears to supply sufficient strength to compensate for pressure
hull removed. The other extreme is shown in both enginerooms. The hull
opening for the exhaust line from each inboard engine was cut on the same
clroumference as that of the outboard engine. A change in design moved
the inboard exhaust valves and hull openings approximately two feet aft.
The mothod of closing the holes first cut was to install a lapped exter-
nal plate with a single eircle of rivets in one arc. Another example ex-
ists in the after compartment, port side, where a 3 in. fitting through
the hull had been removed. Closure was effected externally with a lapped
Plate and external fillet weld only. Also pressure hull bulbous frames
aie jolned by a lap riveted joint, reversing the direction of the lower
flange.

The pressure hull frame spacing 1s 60 centimeters or about 23.6 inches.
The spacing 1s not too consistent, varying plus or minus a half inch from
that flgure. The frames are of the bulbous angle type 3 1/2 in. by 9 in.
size.  About every six frames is a 3 3/4 in. by 9 1/4 in. bar frame. The
framing is another example of a general characteristic of failure to uti-
lize the strength of the structural steel per unit weight to the full.

e The hangar will house four airplanes. There are two long pressure
proof stowages of about 5 1/2 feet in dlameter, port and starboard to
hold pontoons and/or wings. The hangar is 11 ft. 9 1/2 in. diameter with
a length of 102 ft. 3 in. and is approximately 15 in. to starboard of the
centerline. PFrame spacing is an average of 60cm but the variation is
greater than on the pressure hull. Internal frames are T-var with 3/4
in., by 3 1/4 in. flange and 2 1/2 in. web. The wrapper plate and frames
are welded construction fhroughout. The internal framing is interrupted
in the lower arc by the track for airplane launching carriags. Over this
portion, there are external frames which are in turn secured at the pres-
sure hull at about every fourth frams. The hangar door is a weldment and
hung on a riveted vertical hinge to starboard. It can be opened hAydirau-
lically through a piston and bell-crenk arrangement or manually from the
deck by means of a rack and sSpur gear. Watertightness is obtained by
means of a 2 in. wide rubber gasket inserted in the door. A gagging de-
vice is installed on the port side.

3e The conning tower i3 of 8 ft. internal diameter with a cylindrical
Length of 20 ft. 3 in. The two end-bells are of approximately 8 ft. ra-
dius. The centerline of the conning tower is approximately 6 £t. 10 in.
to port of the centerline of the ship.

’ 4, There are seven hatches leading into the pressure hull of 25 1/2 4in.
I.D. '

8. Aft port side of fwd. torpedo room. -

b Fwd. end of second compartment to starboard (crew's quarters).

C. From conning tower. .

d. From hangar to starboard auxiliary room (opposite control room).
: - (19 3/4 in. diameter).

e, Starboard enginsroon.

f. Port engineroom.

2 After room.
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Se There are four doors of 31 1/2 in. diameter in the longitudinal bulls
head; namely, in the third compartment from forward, between the control
roon and the auxiliary room, between the two enginerooms, and between

the port and starboard maneuvering roor.

General Arrangement
1. Topside

Q. The bow planes completely house in the superstructure and over-
lap each other in the rigged-in position. The planes are rigged out
by rotation about a vertical axis through approximately 140 degrees.
The electriec rigging motor 1m the overhead of the torpedo room ro-

. tates the planes through gears and shafting which runs thmugh a
duct in the upper part of #L M.B.T. Rigging requires about twanty
séconds, Power for tilting 1s furnished by an electric motor in the
torpedo room overhead driving an A-end hydraulie pump. The B-end
hydrauliec pump has & worm gear on the rotating shaft which in turn
extends through the pressurs hull-at a sharp angle and 1s conneeted
tc the tilting bell crank between the two bow planes. The planes
will tilt 30 degrees rise and 35 degrees dive, When the planes are
tilted the rigeing axis of the planes also tilts. The relative mo-
tion in the rigsing shafting 1s accommodated by means of a universal
and a slip Joint. There is hand power operation for tilting from
the control room by means of a clutch arrangsment in the forward
room. The bow planes appear to be comparatively small for this size
of submarine.

Figure 20

I-400 SHORWING HOUSED BOW PLANES
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b. - There are forward and after capstans operated mechanically
through gearing from electric motors within the ship. There is pro-
vision for hand-turning with bars from topside. The anchor windlass
. operates from the same motor as the bow capstan through an extsrnal
clutch arrangement.

Ce The airplane track and catapult 1s slightly to starboard at the
hangar end and converges toward the centerline at the bow. The cat-
apult: track from the launching position is 85 ft. 4 in. in length.

The catapult operates by use of a compressed alr piston. Below the
catapult track are four H.P. air flasks of 150kg/cm? pressure which
conneot in parallel to the alr piston flask. A plston rod extends
from the air plston forward and connects to a moving carriage having
- multiple sheaves. Two wire ropes are connected to the catapult car,
led over two sheaves on the end of the catapult, and rove through
the movable and stationary sheaves in the cable chamber. When the
catapult is fired the piston and movable sheaves travel aft about 8
fv. to 10 ft. while the plane carriage travels forward about 70 ft.
to 75 ft. The arresting gear fer the carriage consists of a heavy
wire rope which is<led around movable sheaves that are restrained
by spring tension. When not in use, the launching cable is stowed
in the cable chamber, a pressure proof door of about 15 in. dismeter
is gecured, and air pressure is bled in to keep water from leaking
into it during submergence. ;

: Figure 21
I-400 BOW VIEW SHOWING CATAPAULT
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d. The plane boom is on the port side abreast of the after part of
the catapult. It 1s very bulky and from an estimate based on cable
-gize appears to be about five ton capacity. The length of the king-
post -is 28 ft. 4 in. and of the boom 38 ft. 10 in. The boom is
mounted 15 ft. 10 in. above the kingpost lower pin. It is raised by
gearing and shafts from a motor inside the ship. Hoisting 1s by
cable and drum driven by an internal electric motor.

RESTRICTED
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Figure 22
ATRPLANE BOOM, I—4_01

€. An elevator forms part of the track from the hangar to the cat-
apult. Stowage is provided below the ramp leading to the catapult
for plane catapult cradles. There are two wing sections of the deck
which might be called elevators to be used in connection with the
.port and starboard pressure proof stowages. A section of deeking is
hinged at the forward end, A hydravlie piston allows the after end
to. be lowered to the. length edge of the stowages to facilitate han-
dling of heavy gear.
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Figure 23

EXTERIOR VIEW
FORWARD PART OF HANGER, I-40c

Figure 24
INTERIOR VIER OF HANGAR, I-400

NRL (M) 3094

Japanese SEIRAN Type Airplane. This is the type plane cur-
rently carried by these submarines. The photograph shows a
trainer with wheels - when carried floats are fitted. This
isvessentially a JUDY with folding wings and tail assembly.

Plans for future submarines were made discarding this air-
plane and substituting the sulcide BAKA 53 type of: jet
propellednbomb.
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Figure 25
SEIRAN TYPE AIRPLANE

fe A gun ammunition scuttle is installed in the port superstruc-
ture fairwater. It is vertical and extends from the magazine which
is below the after part of the control room.

e A 105mm deck gun is mounted on thé main deck aft.

h, - A radio mast 43 f£%. long is installed abreast of the gun and
after room hatch. It is raised by an internal electric motor, gears,
and ‘endless chain attached. to the lower end of the mast below the
pivoting point.

i. There are three triple 25mm mounts, one forward of the conning
tower and two abaft on the superstructure deck on the center line.
“There is. also a single 25mm abaft the bridge and off the center line

to port.

Je There are five shears on the center line of the conning tower.
From forward they are for the attack periscope, the high angle peri-
gcope, the vertical antemnna and secondary SD antenna, the SJ and the
SD in that order. The latter two do not holst and are about two
feet higher than the forward three. There 1s an RDF loop forward
and to port of #L periscope which can be hoisted.

k. A "gehnorkle" is installed on the starboard side of the conning
tower. It is raised hydraulically and is exhaust and intake for
auxiliary engines only. ’




Figure 26
. ’ SCHNORKLE INSTALLATION, I-400
‘1. There are five sets of large pressure proof binocular TBTs
‘mounted on the bridge. Although heavy, they are well balanced and
"are 20X.

2. -Arrangement of Pressure Hull Compartments from Forward to Aft.

Ae In the upper and lower torpedo rooms there are WRT tanks in the
after port and starboard corners. The chain locker is on the star-
board side just inboard of WRT and increases to about 4 ft. B in.
diameter at the upper walking flat,.

There is a drain pump on the upper flat to starboard and forward of
WRT. A trimming pump is .installed in the lower torpedo room. Ime
pulse f}asks are inside the pressure hull.

) Figure 27
UPPER TORPEDO ROOM, I-400
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Figure 28
LOWER TORPEDO ROOH,

b.  The #2 port and starboard compartments are crew's quarters with
tanks below.

Figure zg
LIVING QUARTERS AMIDSHIPS, i-400

Ce The #3 starboard is for crew's berthing and messing. There are
three W.C. in the forward outboard corner. The # port has a sound
room in the forward outboard corner, then officers’ galley, followed
by warrant officers berthing for six warrants. There are 60 battery
cells each under ‘#3 port and starboard walking flats.




Figure 30
CREWS MESS ROOX, I-400

d. The #4 starboard compartment is/ for crew's berthing with 120
battery cells and 10 battery water tanks below the walking flat.

Thé #4 port compartment is officeré' quarters and wardroom with 120
battery water tanks below the flat,

Figure 31
OFFICERS MESS, I-400

NeL it :5 Y5
Total battery water tank capacity is about 1820 gallons, plus four
gravity tanks.
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€. The #6 starboard contains crew's galley in rforward outboard
corner with a storeroom immediately aft. Abreast of these spaces
‘and inboard is the turbo-blow which discharges through the longitu-
dinal bulkhead into the low pressure blow manifold in the control
room. JImmediately aft of the turbo-blow, the #. periscope hoisting
mogor is secured to the overhead. Two auxiliary engines with gener-
ators on the forward end are mounted with passageway betwaen. Two
auxiliary distribution boards are installed, one in each after cor-
ner. A hatch trunk, with upper and lower hatches, leads to the
hangar from just forward of the outboard auxiliary generator. A
¢old room and bilge pump are located below the walking flat forward.
The #5 port contains the hydraulic vent manifold on the forward
bulkhead and the L.P. manifold on the longitudinal bulkhead forward
and aft of access to the starboard compartment. Main and auxiliary
gyros are installed in the athwartships center of the compartment
Just aft of the trunk leading to the conning tower. The #2 perli-
scope and vertical antenna trunks are immediately aft. )

The pump room below the forward third of the control room contains
trim pump, drain pump, two ventilation exhaust .blowers, and consid-
srable piping and valves for the two pumps, to the negative tank,
and to both port and starboard auxiliary tanks, Nos. 1, 2, and 3.

In the remainder of the compartment, the radio room, radar room, am-
munition scuttle with magazine below, and storeroom are outboard of
the passageway. Ship's office, shower, access to magazine, engi-
neer's log room are inboard of the passageway. The ammunition scut-
tle is supplied in the magazine.

peL (7“;) 30943 Figare 52
- ‘ CONTROL ROOM, I-400
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Figure 335
CONTROL. ROOY. I-acc

o The #6 port and starboard compartments ar practically identi-
cal but to opposite hand. There are two main >wuzines in each com-
partment with reduction gears at the after end, Thers is a hydrau=
lic elutch between each engine and its pinion in the reduction gears.
Auxiliary: equipment such as alr superchargers a 4 circulating water
pumps are electric drivem. There are ventilatica blowers in each
forward corner of each compartment. There is a bilge pump in each
engine room which can take suction from that compartment or the ma-
neuvering room. At the after end of each mein engine is an evapo-
rator which utilizes the heat of engine exhaust fcr operation. The
evaporators also have slectric heaters,

Figure 34
PUMP ROOM I-g00
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Figure 35
CRE¥'S LIVING SPACE, I-400

Figure 36
=~ ENGINEROOM, I-g400




=

Figure 37
ENGINEROOH, I-400

Figure 38
RADIO KOOM I-400
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[:48 The #7 port and starboard compartments are almost identical but
to opposite hand except for a storeroom in the after part of #7
starboard.

The control cubicle is outboard of the passageway and Taces inboard
in each compartment.

There are two air compressors in each compartment.,

Duplicate systems of two hydraulic pumps are installed aft and in-
board of the passageway in the port room with replenishing tank
overhead. Four hydraulic accumulators in parallel are in the lower
flats on the port side. The motor on each side is in line and the
armature is connected with the shaft from the bull gear and the tail
shaft by means of mechanical square-tooth clutches, one forward and
one aft of the motor. A friction brake is installed abaft the after
cluteh on each side.

h. The after compartment is crew's berthing in the forward two
thirds of its length. Aft on the port side are the electric motors
and mechanism to operate the stern planes. Further aft and on the
port side is the steering motor and mechanism with hydraulic rams to
the rudder yoke port and starboard. Air flasks are on the starboard
side aft. A trim pump is on the centerline and the draln pump out-
. board st the forward bulkhead. A submerged signal ejector is lo-
cated Lo starboard of the centerline ir the overhead of this com-
partment. It is fired by air. There are interlocks so that the in-
ner door cannot be opened unless the outer door 1s closed and vice
versa, and the air firing valve cannot be operated unless the outer
door is open.

i. Alr flasks are mounted indiscriminately throughout the ship ine-
side the pressure hull. They are under bunks, mess tables, in
storsrooms, and on the overhead.

h The conning tower has steering control and hydraulic vent mani-
fold for the last group of tanks to flood before submerging. The Dg
mast is on the port side forward of #1 periscope. The torpedo anzle
solver is on the port side slightly aft of the vertieal antenna
mast. Sound and radar equipment is in the after portion of the conn-
ing tower.

Tank Arrangement and Capacities.

&, The exact shape or boundaries of all tanks are not known and
have not been determined at the present time. Because of non-svail-
ability of plans, it will be necessary to dock the vessel and entsr
the various tanks to ascertain the exact dimensinns. However, the
location inside or outside of the pressure hull, aprroximate longi-
tudinal location, and capacities except for MBT are knowin.

Internal External Adjacent to Compt. No. (Capacity Metric Tons

Forward of
#1 {Forward
#1 (Af%)

(Middle)
%i (Aft)
5 (Fwd. End)

#5 {Aft)

#5 (Aft)

ig {MiddLe)
{Art)

Aft of #8

54 b4 b4 b4 b4 b4 P4 B M4 B
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Tank Internal External Adjacent to Compt. No, (Capacity letric Tons

# P.W. S S * #5 (Stbd. Fwd.) 11.643
#2 F.W. X ﬁs (stbd. Mid.) 15.711
#3 FeW, X 5 (Port Aft Inbd.) 13.790
. - #4 PW. X #5 (Port Mid.) 15.711
Total 56.855 - 15,100
gals.
NFO #1 X’ #2 Port 68. 330
NFO #2 X #2 starboard 70.138
NFO #3 X #3 Starboard 79.472
NFO #4 X #3 Port 79.472
NFO §5 X ﬁa Aft Starbeard 42,094
NFO #6 X 6 ATt Port 42.094
NFO #7 X #6 Aft Starboard 43,447
NFO X #6 Aft Port 43.447
NFO X #7 Starboard 76.490
NFO #10 X #7 Port 76.490
; NFO #11 X #8 Stbd. Fwd. 85,682
NFO #2 X #8 Port Fwd. 85.682
NFO A3 X #2 Starboard 41,344
NFO #14 X #2 Port 45.977
NFO A5 X #3 Starboard 20.844
NFO #18 X #3 Port 20,844
NFO 7 X #4 Starboard 19.721
NFo #18 X #4 Port 19.721
NFO #19 X #5 #5 Stbd. Aft. 112.106
NFO #20 X #5 Port Aft. . 96.044
NFO #21 X # #7 Starboard 22,447
NFO #22 X ' #7 Port 22,118
NFO #23 X #8 Twd. 108,304
z : Total 13228.306 - 408,000
gals.

# BT X iz Stbd. ATt. 34.679
#2 FBT #4 MBT X 3 Port Aft. 35.459
#3 FBT X #4 Stbd, Fwd. 42,365
#4 FBT #5 MBT X ¢4 Port Fwd. 42,365
#5 FBT : X 6 Stbd. Fwd. 40.847
#6 FBT #L1 MBT X #6 Port Fwd. 40.847
#7 FBT X #6 Stbd. Mid. . 43.990
#8 FBT #12 MBT X #6 Port Mid. 43.990
Total ¥BT 324,542 - 100,000

gals.

NFQ 1322.508 - 408,000 gals.
Total Fuel 1646.848 - 508,000 gals.

#1 L.0. X #4 stbd., Fwd. 12.619
#2 L.O. X #4 Port Fwd. 12,819
#3 L.0. A #4 Stbd. Mid. 17.548
#4 L.0O, s §4 Port Miad. 17.548
#5 L.0, X 8 Stbd. Mid. Outboard 12.692
#6 L.0. X #6 Port Mid. Outboard 12.692
# L.0. X ze Stbd. Mid. Inboard 13,610
#8 L.O, X 6 Port Mid. Inboard 13.610
#9 L.0. X #6 Stbd. Aft. 4,229
#0 L.0. X #6 Port Aft. 4,229

Total 121.396 - 35,000
gals.,
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VYariable Water Tanks.

Adjacent to Compt. No. ~ Approx. Capacity {long tons)

Aux. Stbd. C.R. : 27.5
1 Aux. Port C.R. 27:5
#2 Aux. Stbd. C.R. 31.5
#2 Aux. Port C.R. 31.5
#3 Aux. Stbd. C.R. : 34,4
#3 Aux. Port C.R. 34.4
# Neg. (Torp. Compensating) F.T.R. 9
#2 Neg. : Pump Roon 21.6
Safety . None -
‘Forward Trim Lower F.T.R. (inside) 8
After Trim Aft Compt. (inside) 8

As noted, there is no safety tank; the auxiliary group is used for
this purpose. - .

The #1 negative tank, according to POW information, is flooded on the
the surface and dry submerged as is the large negative tank. When
torpedoes have been fired, and trimming water has been shifted for-
ward after reloads are made, the #l negative tank is flooded for the
remainder of the patrol thus allowing forward and after trim tanks
to have about equal amount of water. The #1 auxillary tank, port
and starboard, is above #2 auxiliary. The #3 auxiliary is the next
tank aft outside the pressure hull.

General Comments.

1. All topside surfaces, and probably all of the hull, are covered with
an anti-sound substance. Tests should be conducted unless this covering
ig found to be similar to that discovered on several German U-boats. It
has a somewhat resilient foundation of synthetic rubber or asphalt with a
thin cement or plastic covering. Adhesion between the rubber and cement
is good. Adhesion to metal is falr in general but there is little re-
gistance to impact or abrasion.

2. The main induction and hull ventilation piping topside 1s considera-
bly different from standard U.S. practice. There are three disc~type
valves in the perforated metal fairwater above the superstructure deck
and abaft the conning tower. The forward valve supplies air to the port
main induction which is connected to the port engine room hatch trunk
above the lower hatch which is left open. The upper hatch 1s closed at
sea. A branch leads off from the induction and enters the pressure hull
forward to supply air for battery and hull ventilation supply con the port
side of the ship. ;

The second induction valve supplies air to the starboard induction piping
which leads vertically down the port side of the hangar, under it, end
aft on the starboard side to the engins room hateh. A branch line sup-
plies air to the starboard hull and battery ventilation system. Just be-
low the valve disc in the bridge superstructure the "schnorkle® induction
supply branches off with a separate stop velve.

The third disec valve in the superstructure is hull and battery ventila-
tion exhaust. The exhaust line from starboard crosses to port under the
hangar, joins the port exhaust line, and goes vertically upward alongside
the hangar to the valve. A4l1l lines entering the hull have inboard-oper-
ated external backing up valves. The schnorkle sxhaust piping branches
off the two auxiliary engine exhaust pipes above the outboard valves.

The two combine and the single pipe leads up the starboard side of the
hangar to the schnorkle exhaust.
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Although the connection of the main inductlion, port and starboasrd, does

. eliminate two openings in the hull, there is the distinct disadvantage of
“inability on the part of operating personnel to close the lower hatch
should a casualty occur to the topside valve and allow a large stream of
water to enter the submarine on diving.

3. The method of securing sectionsof induction piping is of interest.
The sections are flanged and riveted with large spacing of rivets. The
flanges are evidently bevelled and then welded. After welding they are
heavily peened or caulked at the joint to a depth of approximately an
eighth of an inch and three eighths wide, Sectlions of hatch trunks are
joined in similar menner. There 1s no doubt when any joint has been
peened.

4, Lubrication of all topside operating gear for cranes, universsl
joints, valve operating gear, windlass, ete. 1s accomplished by use of
grease cups. Operating personnel have been notably remiss in the sppli-
cation of topside lubrication.

5. There are tank top drains bullt through the tanks,

6. There are large buoyancy tanks forward and aft which extend up to
just below the main deck.

7o Hooks have been welded to all topside hatches for installation of a
depth charge securing bar Jjust below the hateh seat. All accesses to the
pressure hull have double hatches.

8. The torpedo loading hatch corresponds to the escape door on our for-
ward access trunks. The lower hateh 1s offset forward slightly and
tilted up at the forward end to accommodate the torpedoc. This eliminates
an opening through the pressure hull.

9. EKnown locations of ballast are:

a. Along the longitudinal bulkhead in #2 port and starbosrd com-
partment.

b. In the stowage-locker in the starboard auxiliary engine room.
c. Topside aft just forward of the after topside tank.

10. ,There is much evidence that the Japanese leave samething to be de-
sired as pipe fitters. On all sizes over approximately 1 1/2 in. disme-
ter the pipes have wrinkles in the inner radius.

11. The torpedo tube outer doors are opened by shafting through the tor-
pedo room forward bulkheads the power for which is either by hand or
through an air motor mounted on each tube.

The method of securing sections of induction Piping is of interest.

12, The steering is controlled by shaftlng and gears from the control
room to the tilting box of an electrically driven hydraulic pump in the
after compartment. As the control worm gear is rotated, & traveling nut
moves up or down. A link is pivoted on the traveling nut, the after end
of which i3 connected to a spring-loaded bell-crank follow-up system
which does not operate until the rudder.steering rams move, and tae fcr-
ward end is connected to a bell-crank which operates the tilting dlate.
As the port ram moves forward or aft, the follow-up system returns the
tilting plate to the neutral position. The hydrsulic discharge 1lines are
connected so that there is a pressure on opposite ends of both rams for
either direction of rudder movement. Emergency steering utilizes msin
hydraulic power direct to the rudder rams. Steering SUatio“s ars cn the
bridge, the conning ‘tower and the control room.
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13. Stern planes operate on the same principle as the bow planes tiiting;
namely, electric motor, hydraulic A-end, hydraulic B-end, and worm gear B
and rack on the tilting rod. However there are two stern plane electric- :
hydraulic A-end sets, either of which may be used through a manifold to
drive the one B-end. In addition, there are two hand wheels which
through gears and shafting can be used to operate the stern planes using
the worm. and rack after the hydraulic system has been thrown cut by a
cluteh. QOontrol stations are from the control room or after compartment.
Stern planes have a thirty degree angle of tilt, rise or dive,

14. Trim Control. There are two internal trim tanks of about eight tons
capacity each (from POW), one located in the lower torpedo room in the
after part and one located in the after room toward the after end of the
compartment. It has been mentioned that there is a trim pump in each of
these spaces. From each tank there is a suction line running to the re-
gpective trim pump. The discharge from each pump and another line to
each tank join in a common sluice line before passing through any bulk-
heads. The three-way connection is through a ckeck valve so that the
discharge from one trim pump must go to the other trim tank, A relay
starting box in each room is turned to the "ON" position when 1%t is de-
gired to operate the system. The actual starting and stopping ot the
punps is from the control room. The only valve in the common sluice line
is in the control room; .although not opened for inspection, it must be a
check velve. When the operating lever is in neutral, neither pump is

0 running. Throwing the lever in one direction or the other rotates the
check valve so that the flow of water can be allowed from' the respective
pump which has been started by a contact maker on the check valve cperzat-
ing rod. Vent Yines from the forward and after tanks meet at a three-way
plug valve in the control room. In the neutral position it allows either
tank to vent and the other to draw a suction. Air at about 85 1bs/in2 is
‘connected to this valve. With the plug rotated to either extreme posi-

tion water can be transferred by blowing one tank and venting the other.

15. Automatic Buoyancy Control. The automatic buoyancy conircl hes fre-
e quently been misnamed the automatie trim. The system consists essential-~
T 1y of a control unit, two auxiliary tanks, and two pneumatically operated
flood and discharge valves. Balancing is normally done, according to
POW, at a depth of between 130 and 165 feet. No reason was given for
this procedure.

The control unit contains a piston which 1s acted upon by sea pressure
from the bottom. The desired depth 1s set by means of a hand wheel &nd

" when the unit 1s in operation, an electric motor adjusts spring compres-

o sion in the piston ceylinder through a rather complicated differential

. gear train. POW reports indicate the motor gear feature provides & damp-
ening effect on the operation; however, the mechanism was not disassem-
bled to verify this statement.’ A lever is gecured with the top of the
plston as a fulcrum. One end of the lever is rigidly mounted and the
other extends between two sets of electrical contactors. A differentisal
pressure on the piston, between sea pressure and spring pressurs, ceused
it to move up or down, thereby completing an electrical circuit through
one set of contacts at the end of the lever.

The two sets of contacts lead to two solenoid air valves, the operation
of which opens a flooding valve %o #. auxiliary tank or a discharge valve
from #2 auxiliary tank. The two valves to auxiliary tanks are located in
the control room and have a common overboard connection. Only the #1 and
#2 auxiliary tanks on the port side are connected to the balancing systers
The air-operated flood and discharge valves are of the piston type and
have a hand wheel adjusting and locking spindle to regulate the rate of

water flow. ) '
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The #2 port auxiliary tank contains water and has an alr pressure on i%
of between 115 and 225 1lbs/in? from the regular blow ccnnection. ‘When
the submarine goes below the depth set, the upper set of contacts in the
control unit is closed by the piston lever. This actuates the solenoid
. _valve allowing 225 1bs/in? air to open the discharge valve from #2 auxil-
“fary. Since the original pressure in the tank is above that of sea pres-
gure, water is blown out until the submarine reaches the correct depth
and the solenoid circuit is broken allowing the discharge valve to close.

It is evident that the system will "hunt", especially if the submarine 1is
not almost in a state of neutral buoyancy for a given depth when it is
put into operation. Personnel aboard do not appear to be familiar with
the details of the equipment. The POW commanding officer stated that in
operation, the balancing equipment made considerable noise., Based on in-
formation available and without testing the equipment in submerged opera-
tion, a preliminary appraisal is that the overall desirability is to be
questioned.

16. The outer hull has comparatively small dead rlse for a submarine =ze-
cording to POW information. For the length of the straight keel, there
i1s an outer ballast keel on the center line of the ship. It is about &4
ft. wide adjacent to the hull, 2.6 ft. wide at the bottom, and ebout 1.3
ft. deep.

17. Most of the auxiliary equipment appears to be somewhat complex, pri-
marily in the number of valves, switches, and indicator lights . As pre-
viously remarked, the piplng systems are rather extensive and it is be-
lieved that sdditional effort on layout could have simplified most in-
stalletions. This impression may be due in part to forelgh workmanship
and to the fact that this is an experimental class of submarine in which
design work was rushed.

18. The I-401 is a sister ship and almost identical. This description
applies to either submarine.

B. T-14 Submarines: Hull Construction, Arrangement, and Characteristics

Purpose:

‘The Japanese submarine, I-14, is designed for transportation of supplies,
fuel, and planes to outlying islands as well as for offensive action. It
should be noted that this submarine 1s a new vessel and does not correspond to
the old I-14 class. -

General Information Books were available on board. The following informatiocn

. has been obtained from translation by the POW commanding officer of portions
of these books, by interrogating various members of the crew, &end by observa-
tion.

General Characteristics:

Length - o0verall cecececcssscescccano Cesecnns £t
between PerpendiCUlarsS cecsesesscssscsenssscensceses 05 £L
pressure hull 'EEEEREEEE RN N E N I R B R AN R B I B S IR B B B 305 ft

Beam’ maximum ..QOD._..I.'.l.I....Q'O.....Qoll...l'...'....ll 58.4 ft

Pressure hull diameter, MAXIMUM scavescasescsscssossacsness 15,05 TL

Main deck width, maximum .cveeececescoservacnsnsasccnsasces 26.25 £

Mean draft — normal 1084 eecesessvsscssssssasencssccsssasesecs 19.3 £

FUL)L 1083 evecsccscscsvcscsssasssssscsasssssnass 207 TL

Displacement, surface - normal load .eeeseessssccesas 3540 long tons

full 1083 seveccacencscsccesss 3830 long tons




="

mmg S

Test dePth cececceccsccsosccossscsescsascsssscecsosssescncsccacas 328 Tt
Pressure hull - maximum thickness at midship section ..ce... 1.06 in
frame spacin? [EESEEEENRENNNN R E X B BN B I N N B I S 254 ln

Tons per ineh irmersion - normal 10840 ccessevsccsecescssccsacos 1B.4
ULl 108A secescacccccscscetesccsccacs 17, 3
Moment to change trim one ineh - normal load ..eveseece.. 363 £t/tons
PULL 1083 eeeeversesess 349 Ft/tons
Moment to change trim one degree submerged c..cosessee 139.5. £t/tons
Keel to main deck = DOW ececcsccsssncssasasessncscsscsassosese 00eld IE

midship Section ecececceccsesncssesocase 2B.55

. stern ...t'..l..l..l--onl.!o.t.'o'ooo.. 22 65

' Height - from keel to - top Of conning GOWET eeescscescacoss 44,3

bridge AeCK coeccesccevssecascascesss 45.6

#1 periscope, Taised ecec.eccecoccsess 74,6

#2 periscope, ralsed ciesescescccnes 74.6

vertical antenna, raised ceccescsces 7601

RDF, 181960 cceveccsccssncscsoscneesae 98¢5

from main deck to radio antenna mast aft ccececaces 42,5
Number Of sSmall DOALS ecececcscocsccsrscscsccscescsscscsencsancnscesecss ONE
Anchor ..'..'..0......'.l'.l.l..........Q‘..O!..OD..Q-.!. l 385 tons
Complement 20000000808 0800000000000000s0000ss0s 15 Offlcers, 112 men
BULlt AL cecescccescssssssssncssavecssesscssssssscsss Kawasaki, KOBE
Keel laid 89 0826000002 0e0EseaVP 0SS SEOITSIPGCEOIOIOSIBRDITSTOEAEERGREOS Febma"‘y 4 1943
LauChed ...00\‘..QO..Q.Q.Q....Q....O..OQOOOIQ....D.. November 30, 1943
Completed (from POW commanding OfficeT) seysescesocss APTil 16, 1945
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Propulsion and Endurance:

Cruising speed, SUTLACE ceevssesssossscescssscssncossccssss L2 knots
_ Endurance - submerged - at 5 knots {BDPPTOX) seececsecesasss 25 hours
at 3 knots (appProx) eecescessscssss 35 hours

surface - at 12 knots ceoesecosecscscreans 17,000 nmiles

FOOQ cocevsccsnsnssesnssscscesassa 30 davs - 25 tons

Oil bt fuel FPEREEREEE N E X R ar iy 3 By B R R I Y B B B A R B B R SRR O B AL B B I 335 OOO gallons
JUD. ececcacaccccsscossscscssesnesncscenssssses 19,200 gallons

W&ter - battel‘y‘ I EYEEEREEEEREN I I I I BCE N BN RN IR BRI I l 160 g&llon%
" PTESN eceseccnccravsccnncnssassscavssccssceosss 5,720 gallons
Maximum speed « SUTTACE caecsssscssscesessosscsasscnscesssse 17 knots
Submerged B8 8D 28 800000 ¢80 ORSEDAIG SIS ENNSS sknots

Main storage battery seececcsesscacseeses type 1, Mod. 13. 240 cells
cccscssssssareasssesscssssss 1N two compartments

GENETALOTS eeesescsccsseacssesscsare LWO auxiliary diesel 450 kw each
Main motors, €lectTiC sccecsasssees LWO special Med. 8, 1100 kw each
Type of drlve Cecesvsacesssss direct, main motor in llne of shafting
ceseessceseconces with shafting with mechanical clutch
essesssssssssecass TOrward and aft, no reduction gears

Main engines eecececessecsesss two Mk, 22, Mod. 10, 5200 S.H.P. total
Propellers 'Q...Q;Q.......Q.l'.l..'i..'..@..'....ﬂ two three-bladed

Armament: i

TOrpedo tUDES ceeacescossesosscocssscasossnssss 6 typs 95, 20 in, bow
TOTPEAOCS caveesnsosencscssacescsssass 18 total, type 91 and type 95
GUIS evecvecsoaccscssnsssossvescaases LWO triple 25mm; one single 25mm
Amunition CG....:..‘O...Q.l".'...‘.D.Q..ll...'O. 11’200 I‘Ou.nds 25mm
ALTPLANES coecesessssosnsssssssss LGWO Seaplane patrol, speclal S-type

W
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Construction.

1. The pressure hull is riveted, double-butt strap construction with
circular cross section except in the forward torpedo room where it is
oval. PFPressure hull plating varies from a thickness of 1.08 inches in

- the constant diameter middle section to .B867 inches in the forward torpe-
.60 room and to .71 inches in the after compartment. The diameter of the
pressure hull is 19.03 feet maximum, decreasing to 9.03 feet at the after
bulkheed of the after compartment. At the forward bulkhead of the torpe-
do room the majJor axlis is vertical and 1s 9.82 feet with minor axis equal
to 9.32 feet.

Prane spacing is 23.6 Inches and the frames are of the bulbous angle type
with a depth of 9.06 inches amidships and decreasing to a depth of 7.88
inches forward and 7.1 inches aft. Approximately every fourth frame is a
built~up 2~bar of slightly greater depth. However, there are so many
openings in the pressure hull that the heavlier frame spacing is by no
means constant.

The pressure hull is designed for a test depth of 328 feet. The POW com- -
manding officer stated that, although he had never done so, he would have
little hesitancy in going 20 to 30 meters deeper if the occasion deman-
ded. He also stated that the submarine became about five to six tons
heavy after 15 hours submergence at a depth of around 165 feet. The riv-
eting is at least average but where two sections pressure hull framing

are joined, the joint is lapped and riveted with the flange of the frame
reversed. Reinforcement around hull openings, as on the other submarinas,
does not appear to be too consistent.

The riveted hard patch over the engineroom has a clear opening of 4.1l
ft. by 2.79 ft. while the hard patch over the wardroom country 1s 3.12 rt,
by 1.475 £t. There are no soft patches.

There are six access trunks into the pressure hull, all with double
hatches. The hatches are all of 25.6 in. diameter with the exception of
the access through the hangar and the conning tower hatch. The conning
tower hatch is 24.6 in. diameter., The access trunks are located in the
following compartments: .

o Torpedo room.
b. Crew's compartment, forward.
C. Control room, from conning tower.
d. Auxiliary engineroom, from hangar.
0. Main engineroom, upper hatch is in after end of hangar fair-
water.
t. After compartment.

The watertight bulkhead doors are circular, 31.5 inches dlameter, and

have a locking ring for watertight closure. The pressure Gtrunks between

the conning tower and the control room are of the following diameter and
. plate thickness:

Hatch trunk 61 inches «867 inches
#1 periscope trunk 41.0 inches .867 inches
#2 periscope trunk 18.25 inches «867 inches
Vertical antenna trunk 16.55 inches +867 inches
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s The axis of the hangar is 9.52 ft. above the top of the pressure
hull on the ‘centerline. It is 11.6 ft. diameter, 65.6 ft. long, with
plate thickness of .985 in. Prame spacing 1s 23.6 in. The construction
and supports are similar to that on the I-400.

3. The conning tower ls %o port of the centerline of the ship. The
axis of the conning tower is 16.55 ft. above the top of the pressurs
hull. It is of B.2 ft. diameter, 22.4 ft. long, with 1.1 in. thick end
bells dished to a 9.84 ft. radius. The connection of the end bell to the
conning towsr wrapper plate is a Tee-joint; double fillet weld, The end
bell extends approximatdly 3/4 in. beyond the wrapper plats.

4. There are two pressure-prcof airplane float stowage, one to port
abreast of the hangar door and one to starbdoard forward of the hangar.
They are of 4.27 ft. diameter, 26.6 ft, Iongy snd .867 in, thick,

Se The outer hull is the boundary for saddle tanks around the pressure.
~hull. Along approximately the middle fifty percent of the ship are port
and starboard "blister™ or "bulge" tanks.

The outer hull tank plating, except for external pressure tanks, is from
«238 in. t0 276 in. thick along ths vertical sides. The pressure tanks
outside the pressure hull are #., 2, and 3 auxiliary tank port and star-
board, negative tank, #3 and 4 fresh water, and the lub oil tank adjacent
to the motor room. Plate thickness .985 in. The A-strake of the outer
tank varies from .394 in. to .788 in. in thickness and the top strake
varies from .55 in. t6 .63 in. in thickness near the midship section to
reducs hogging and sagging. The main tank frames have a web thickness of
«315 in. with depth varying from 2,76 in. %0 3.94 in., Longitudinal
3tiffeners of 7.86 in. depth run from frames 48 to 149 in the outer tanks.
Frame space in the main tanks is, in general, 19.7 in. There are thirty-
four bulkhead sections in the outer tanks, not ineluding pressure tanks,
of .276 in. thickness.

. The bulge tank plating is from .876 in. to 433 in. thick. The deadrise
of the outer tanks is comparatively small. A ballast keel is Pitted to
the vertical keel. It is 3.94 ft. wide at the %op, 2.7 f£4. wide at the
bottom, 1,35 ft. deep, 252 ft. long, and is filled with "wood and ireon®™

_according to a POW. The plate thiokness of the ballast keel is .394 in,

Bilge keels 24.6 in. wide run from frames 81 to 122.
Arrangement.,

1. The topside arrangement is very similar to that. of the I-400 pre-
viously discussed in some detall. The major differendes are:

e Shorter alrplane hangar, two planes instead of four.

b. Two triple 25mm mounts on the superstructure deck instesd of
_ three.

6. No deck gun aft and no ammunition scuttle.

d. Long radio mast aft is on the starbcard side.

8. Main deck edge forward is of less breadth and more irregular.

The main deck is teak except for the extreme ends which are light plating,

2. 'The compartments within the pressure hull are of conventional vro-~
portions and are from forward as follows:

. Torpedc room.

b. Porward crew's compartment, with battery below.
Ce Officers' quarters, with battery below.

d. Control room, with large pump room below.
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Auxiliary engine room.

Main engine room.

Maneuvering room, with motor room below.

After crew's compartment, with steering and stern plane gear.

Figure 41
I-14

Figure 42
TORPEDO ROOH, I-14
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Figure 43
TORPEDO ROOM, I-14

: Figure 44
 FORWARD CREW'S QUARTERS, I-14
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Figure 48
DIVING STATION, I-14

32%2LY

’V(L{M)

s gt 3
T wm =




14

Vo

o
/47
LS

2
2
-
&

Figure 50
PUMP ROOM, I-14
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Figure 53
PUNP ROOH, I-14

Figure 52
AUXILIAR?’ ENGINEROOYM, I-14
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Figure 55
HAIN ENGINEROON, I-14

Figure 56
MANEUVERING ROOM, WITH MOTOR ROOM BELOW, I-14
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Figure 57
AFTER CREW'S COMPARTMENT, I-14
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Figure 58
AFTER CREW'S COMPARTHENT, I-14
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' Figure 59
AFTER CREW'S COMPARTMENT

The enclosed sketches, made from the ship's General Information Book,
give the location of most important equipment, internal and external
tanks, and a profile of the topside. The actual arrangement in the con-
t§01 §oo§ and pump room differs slightly from the prints in the instruc-~
tion book. ’

The tests for strength and for tightness of compartments and tanks are
_given in the General Instruction Book. The tests are considerably less
rigid than those imposed on our new construction submarines.

General. Comuent.

1. 'The I-14 is covered with the same anti-sound coating as the I-400
and I-401.

2, The hull ventilation piping external to the hull and the main indue-
tion system is different from that on the larger submarines. A single

. main induction line originally ran from a topside valve to the main
engine hatch trunk similar to that on the 1-400. The valve and piping
have been removed and the opening in the engine room trunk patched. A1l
air for the mailn engines is supplied through conning tower hatch. The
POW commanding officer stated that air velocity through the conning tower
is noticeably high. At present there are two medium sized valves, side
by side, in the fairwater abaft the conning tower. The port valve sup-
plies air to the hull ventilation and battery ventilation bdlower. Just
below the topside valve a branch line, with stop valve, leads to the
schnorkle for the auxiliary engines. When the schnorkle is used, the
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hull ventilation supply line in the auxiliary engine room is opened to
provide air for the engines. The starboard valve receives the exhaust
from the hull and battery ventilation exhaust. The schnorkle exhaust
l1ine branches from the normal auxiliary engine exhaust lines outside the
hull, and runs to the topside piping adjacent to the bridge fairwater.

113{,? 3. Lubrication of topside gear including bow planes, capstans, anchor
% ‘ windlass, hoisting boom, radio mast, and valve operating gear is acoom-
v plished with grease cups.

&, The torpedo loading hatch forward is combined with the forward
access trunk and eliminates an opening in the pressure hull.

Se There are poppet tanks in the torpedo room for firing torpedoes
which rill after the torpedo is fired. The vent to each tank is closed
manually when water comes out. The commanding officer stated that the
weight of water in the filled poppet tank plus that in a filled torpedo
tube was equal to the weight of a torpedo and water around the torpedo in
the tube. The water in poppet tanks is elther pumped overboard or dis-
charged into the torpedo compensating tanks.

7 N . 6. Torpedo tube outer doers are opened @y hand or by air motors mounted
st on individusl torpedo tubes.

7 The steering system is of the same principle as that described for
e the I-400. An emergency powar scurce is also provided by mounting the

B stern plane electric motor in line with the stesering elsctric motor so
that they can be connected by a mechanical clutch should either motor
fail. The features of hydraulic A-end pump, two piston rams, and follow-
up gear are identical with those previously described.

The POW commanding officer stated the following with respect to the turn-
ing circle: :
ae Submerged at five knots with 20 degrees rudder:
Starboard - 640 yards.
Port - 530 yards.

b. Surface at 12 knots with 15 degrees rudder: 850 yards.

The discrepancy between port and starboard submerged turning circles is
caused by the moment of resistance of the conning tower and bridge struc-
ture mounted to port of the centerline. It was stated that it was neces-

O sary to carry seven degrees right rudder submerged tc steer a steady

S ‘eourse. It was evident that the commanding officer was aware that rudder
P ‘ had to be carried but was not positive of the figures.

',; ‘8B. " Bow. plane rigging and tilting is similar to the installation on the
1-4000 A i

9. gtern plane operation is identical in principle. However, instead
;s of a second motor and hydraulic A-end pump, the steering motor through a
N . clutching arrangement may be used as a standby source of power. There is
i no hand-power stern plane tilting station in the after room.

10. The tr¥im control is identical with that on the larger class subma-
rine, having forward and after trim pumps, trim tanks inside the pressure
'hull, common transfer line and common vent and blow line, with all con-
-trols in the control room.

1l. The buoyancy control system differs only in that # and #2 auxiliary
tanks on the starboard side are utilized instead of those to port.

59



RESTRICTED

12. A submerged signal ejector is installed in the overhead of the after
compartment. The signal 1s ejected by alr.

13, The designed high pressure air volume is 685 cubic feet at 3150 1lbs/
in® contained in 50 air flasks stowed in various compartments within the
pressure hmll. There are actually a total of 55 high pressure flasks
aboard; they were not counted. The flasks are charged uslng from two to
four of the alr compressors located in the after part of the maneuvering
TOOm.

14. The fuel oll compensating system is of interest. The clean fuel oil
tank 1s below the engines inside the pressure hull. There is no single
expansion tank but each fuel tank has a small coampartment in the bottam
to which the compensating line from the topside pressure header box is
connected as described by POW, a gooseneck pipe extends from the compart-
ment in the tank to the lowest point in the tank. If a small lower dif-
ferential pressure exlsts in the tank as opposed to sea pressure, causing
the tank to decrease slightly in volume, the salt water expansion com=-
partment in the bottom is of sufficient volume (about one ton) to prevent
fusl oil being forced overboard through the compensating line vent while
submerged. - The reason given for this construction was that the tank bot-
toms are so flat that considerable fuel oll capacity would be lost in
providing an adequate depth of salt water seal.

15. The commanding officer estimated that it was possible to carry from
20 to 30 tons of cargo, excluding the hangar, but he had no definite
maximum figure. o :

16. .The POW commanding officer made the following remarks:
8o "Phis submarine, she is too blg, yesi”

b.  No knowledge of the magnitude of metacentric helght, although
he knew what it meant. With main deck awash, which condition occurs
upon surfacing and when submerging before #5 and #6 main tanks are
vented, the submarine is a little "tender". When requested to am=
plify, he stated that a roll of 30 degrees to either side could be
expected. His practice was to use plenty of high pressure air on
surfacing. The stability on the surface, especlally initial stabil-
ity, should be good because of the wide beam as a result of the
bligter tanks. : .

G. Diving time was stated to be about fifty seconds. There 1is
some question as to when thls period starts. Vents are hydrauli-
cally operated but the hull ventilatlion and exhaust must be closed
by hand. All main tanks between the outer and pressure hulls have
flood valves; blister tanks do not. :

d:;. Diving angle 1is ordinarily eight degrees, although sometimes

20 degrees. The observation was made that other small fleet subma-

rines used a 20 - 25 degree down angle in a normal dive. On the

I-14, if &ll vents are opened simultaneously, she will submerge with

a five degree up angle, Consequently, the vents are so arranged

that, with the hydraulic manifold in the control room, #1 and 2 bow
.tanks, #1 and 2, #3 and 4, #7 and 8, # and 15, and #10 main tanks
- are flooded. It is to be noted that these are grimarily forward
tapks. Immediately afterward, tanks #5 and 6, #13 and 14, and #11
and 12 with controls in the conning tower are vented. It 1s impor-
tant that the second group be floeded with no undue loss of time or
the bow will go under while the after portlon retains positive
buoyancy with unpredictable results.
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- Because of relatively small bow planes, and probably alsoc sterm
planes, depth control is difficult. This 1s a major weak point in
design in the opinion of the commanding officer. At three knots,
displacement must be within one ton of neutral buoyancy and at five
knots within two or three tons; otherwlse depth control cannot be
maintained. The use of the automatic depth control was limited te¢
balancing or Thanging" as he termed it. Although the initial empli-
tude of depth variation was frequently as much as 23 feet, the -
mechanism soon brought the boat to a constant set depth. Balancing
was done normally between 130-165 feet.

Lo There was some doubt about the cruising range. The computed
distance using estimated efficiencies was very close to 17,000 miles
as stated. However, he stipulated that it must be a fairly calm
sea and then occasionally some fuel oil leaked out of the tanks,
whether through leaking tank structure or 1ll-fitting fuel bvallast
tank flocod valves was not known. ,

17. There 1is considerable auxiliary equipment bullt into Japane sub-
marines which is never used.

18. This submarine, as in the other modern types inspected, is a com-
bination of good and bad shipbuilding, meticulous detail and complicated
design, simplicity in main propulsion, carelessness in upkeep, radical
departures from previous practice, and utilizatlion of the oldest forms
of mechanical advantage in operating gear.

I-400 Submarine: Main Engine and Drive Accesgsories

1, All four maln engines are Japanese bullt, following closelr, with a
few exceptions, the original M.A.N. design of their standard direct re-

versible, single-acting, four-cycle, supercharged, 10-cylinder in:line,

diesel engine. '

2e The cylinder bore is approximately seventeen inches, the stroke ap-
proximately elghteen and one~half inches. The I.H.P. developed equals
3090. .

AT B

Figure 60
MAIN ENGINEROOM, I-400 .
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The B.H.P. at full engine speed, (510 rep.m.) is approximately 2250, con=-
gidering a mechanical efficiency of about 73% with the engine in good
over-all material condition. The maximum piston speed at full engine
speed is approximately 1550 feet per minute. The fuel oil on board has a
specific weight of .87 and is probabdbly below our standard Diesel fuel of
19,000 B.T.U. per pound. The fuel consumption per engine at crulsing
speed on four engines, 410 engine r.p.m., 245 propeller r.p.m., ship's
speed 16 knots, 1s seven metric tons per 24 hours, which is approximately
86.5 gallons per hour per engine. )
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Figure 61
. CRANKCASE, MAIN ENGINE, I-400

3. The main engines are arranged in two entirely separate enginerooms.
The two compartments are slde-by-side (a sort of parallel lay-out split
by a longitudinal and watertight bulkhead). Mein engines No. 1 and 2 are
located in the starboard engine compartment. The lub oil sump tank 1is
placed between the two engines in both engine rooms; each sump is split
in two halves by a fore and aft bulkhead, but interconnected by means of
a sluice valve to maintain the sump tank levels even. The normal amount
of lub oil carried in the sump tanks 1s approximately 730 gallons.

4, The engine is seourely held on the foundation by the conventional
method of a series of holding-down bolts, inboard and outboard side.

- Large tie-rods of approximately two and three-quarters of an inch diame-
ter pasg from the crankshaft lower bearing saddle to the top of the en-
gine "A" frame. The lower main bearing half is provided with a removable
bearing shell, white metal,lined. The main bearing cap has the white
metal 1ining poured into it, secured with proper dove-tailing. In case
of bearing metal failure, the entire cap has to be replaced. A distance
piece and shims provide the proper oil clearance, The cap is held in
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Figure 62
STARBOARD NAIN ENGINES, I-go0
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Figure 63
MAIN ENGINE, I-400
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place with two large jack screws. There are eleven main bearings: bear-
ing No. 11 is the engine crankshaft thrust bearing. The main bearing
diameter is approximately 10.66 of an inch. The crankshaft is force-feed
lubricated and approximately 25 feet long. The shaft journal dismeter is
approximately 10.63 inches. The crankshaft and connecting rod lub oil
supply header is entirely separated from the lub o0il line feeding to pis-
ton cooling, and drains back into the cranRcase immediately after comp-
pleting its own circult. At the engine operating end of the crankshaft =z
torsional vibration damper of an approximately thirty-eight inch dlameter
i9 attached to the crankshaft. This damper 1s similar to the fly=-wheel
type used on our ten=-cylinder Fairbanks and Morse engines, but includes a
feature of spring-loaded pistons, eight in all, which counteract hydrau-
lic pressure supplied by the detached engine ludb oil pump. (Note: <the
marit? of this particular damper should be investigated by our experts at
home.) ' .

Figure 64
VIBRATION DAMPENER, I-400

Se The camshaft is of the bullt-in type, being driven by means of
proper gearing off the crank shaft at half speed. The ahead and astern
canm assemblies are attached to the camshaft in sleeve units and operate
the rocker arms and cylinder head valve gear via long push rods and roll-
ers. A pneumatic-hydraulic operated Servo motor will 1ift fulcrum arms
and &1l valve gear c¢lear of the camshaft to allow for longitudinal shifs
of cams when reversing; a connecting cam and lever will also reverse the
fuel injection pumps.

6% The engine cylinders are individual assemblies, grouped together and
secured to the engine "A" frame by means of long studs, approximately two
inches in dlameter, holding cylinder and cylinder head to "A™ frame. The
eylinder bore is 16.93 inches, finished to proper tolerances, and re-
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cessed on top for cylinder head seal ring. The cylinder jacket 1s sea
‘water-cooled; the water flow is directed from the inlet at the lower end
,of the oylinder upward to the cylinder head, exhaust valves, and exhaust
manifold. The cylinder wall surface receives its lubrication from foree
feed lubricators. !

Figure 65
CAMSHAFT, MAIN ENGINE, I-g00

7. The oylinder head carries all valve assemblies such as fuel injector,
two intake valves, two salt water cooled exhaust valves, an air sterting
valve, a cylinder relief valve, and an indieator cock mounted on the out-
board side of the cylinder head. The crown clearance between the piston
top (when on top dead center) and the cylinder head face equals .44 of an
inch, or approximately seven-sixteenths of an inch. The supercharge
manifold outlet duct and cylinder head intake valves are facing inboard.
The exhaust valves and manifold face outboard. The ¢ylinder heads are
provided with core plugs and flanges for access %o cooling spaces,

8. The main engine pistons are cast and machined all over. The top is
not of the conventional cup-shape, but has a fairly wide flange and flat
center. The flange rim has four machined-in recesses, apparently to
-clear tne intake and exhaust valves. The four upper rings with step
Joints are fire rings; the remaining two are oil control rings. The
wrist-pin is approximately six and one-quarter inches in diameter, free
floating in wrist-pin bushing. The piston is oil-cooled; the oil is sup-
plied from the detached lub oil pump via feedheadsr and the conventional
grasshopper gear to the cooling chamber in the piston head, which provides
positive piston-head area cooling. Each grasshopper linkage is equipped
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Figure 00
TOP OF MAIN ENGINE, I-400

with a medium-sized surge tank to minimize the inherent pumping action.

A tell-tale box with glass face 1s mounted on bulkhead to observe oil
flow to piston cooling assembly. There are also two copper wear rings
peened into the piston wall, one below the fire rings and one about one
inch and a half from the end of the piston skirt. The piston diamster is
approximately 16.916 inches; piston over-all length is approximately
twenty-four inches. -

9. The connecting rod is forged and has a wrist-pin bushing made of
bronze, and lined with white metal. The inside diameter of the wrist-pin
bushing 1s 6.296 inches. The crank pin bearing upper-half 1s of the re-
movable shell type, whereas the connecting rod bearing cap is one plece
with the bearing metal poured in and held by proper dove-tailing. Re-
placements apparently are not so precise as to omit hand-fitting and
scraping. The oil clearance is adjustable by means of shims., A bronze.
distance plece 1s also placed between the upper and lower bearing halves.
Lub oil is fed to the connecting rod through sultable oil passages from
the crankpin journal to the comnecting rod bearing and wrist-pin.

10. The cylinder intake and exhaust valves are a cast body and machined
to permit interchangeability of certain parts. The exhaust valves only
are provided with sea water cooling. The valve seat is the standard 450
and disc type, nineteen and three-quarter inches long, with a five~inch
head diameter, and a 1.103-inch stem diemeter. The intake valve has a
three~quarter inch larger head. . :

11. Each cylinder has its individual fuel injection pump of the cam-

" operated, steel dlock type, The pump body 1s bolted to a cast pedestal
and consists of the followlng parts: pump roller and guide, plunger and
barrel, and adjustable suction and discharge valve (by~-pass control).
"The suction and by-pass valve are operated by an eccentric pawl mechanism.
There is alsc attached to the pump body & relief valve and a special con-
nection to take the pump pressure reading. A micro-gauge is furnished
for this detail. The injection pump pressure delivered to the high pres-
sure fuel line is approximately 400kg/cm? or 5600 1bs. per square incn.
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The fuel booster or supply pump is driven directly off the engine, gover-
nor end. The fuel injection nozzle body is steel and machined over-all.

. The lower valve valve body is detachable. The nozzle tip 1s integral
with the lower part of the valve body and has eight drilled spray holes,
equally spaced. The nozzle has an inlet and outlet connection for fuel
0il cooling of the spray valve. There are two differential pressure fuel
passages leading to the lower spray valve. This particular arrangement
is to produce bvetter atomization. The escape fuel returns under pressure
through the spill line, (which 1s equipped with a surge dome and metering
valve) to the day service tank, which is located overhead the engine.
This particular tank is of small capacity, approximately six hundred 1i-
ters, or approximately one hundred fifty-six gallons. The fuel of this
tank is supplied from the normal fuel tank on service via compensating
pressure and passes through a battery of fuel oll strainers, (no purifier
is installed in the fuel oll system). As a precautionary messure to pre-
vent sea water from entering the service tank, a box, apparently aquipped
with an electrode, is installed in the transfer line, and a light wired
fgom the electrode will show red over the throttle stand as a waraing
signal,

Figure 67
SIDE OF MAIN ENGINE, I-400

12. A cylinder relief valve is instalied in each cylinder head letting
only the discharge goose-neck protrude above the head. The relief valve
i3 set to open at 65kg/cm® or approximately 925 1bs. per square inch.

13, PEach cylinder is furnished with an indicator cock loeated on the cy-
linder head exhaust side. All cylinders are also fitted with a reproduc-
ing linkage and cord hook to facilitate taking of complete cylinder dla-
gram and draw cards.

14. The engine air starting system 1s completely pneumatic. The air-

starting timing-spider is mounted on the camshaft after end. It consists
of cam, rollers, small pistons, control cylinders, and pilot air lines.
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As the cam contacts .each roller as per timing sequence, the small piston
1s moved, and air of high pressure, but of small volume, is admitted to ‘ &
the actuating valve, which, in turn, will open the air-starting valve, so :
designed as to admit air of greater volume, but lower pressure. Then the
starting air 1s allowed t0 enter the c¢ylinder and move the Trespective
plston downward.

Figure 68
HAIN ENGINE, [-400

15.° dotached motor-driven engine supercharger is of the vaned rotor
: "-delivers approximately five pounds pressure above atmospherie,
at 3000 T.pome At low loads up to 300 engine r.p.m. the supercharger is
usually not eut in until the veranier at engine throttle shows about *5.5mm

- 1ift on suction valve.

-Figure 69
MOTOR DRIVEN SUPERCHARGER, I-400
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16. Due to the long high pressure fuel line from the injection pump to
the injection nozzle, which introduces a considerable timing lag, the
beginning of the pump stroke is advanced 299 before top dead center. The
suetion valve 1ift continues for 17°¢ before the by-pass valve opens to
let some fuel escape. The fuel cam roller clearance at the base circle
of the cam is standard; the valve gear tappet clearances are set %o a
clearance of 2mm, or approximately .080 of an inch. The fuel pump stroke
equals 20mm, or approximately 13/16 of an inch.

17. The engine governor mounted on the engine after end 1s actually only
an overspeed governor of the centrifugal type. As the engine overspeeds,
the fly-balls move out and move the spring carrier upward, counteracting
the. spring tension above. It is set for a 40 r.p.m. overspeed, and acts
upon fuel control, reducing the fuel supply until the engine resumes
normal speed. If operating properly it should not shut the engine down.
on overspeed, but only reduce the spsed to normal. The fuel throttle at
the forward end of the engine, with its two vernier scales, one for fuel
pump suction valve lift control and the other for the fuel by-p&ass con-
trol, actually handles the fuel to the engine in relation to loed and
speed.

18. Cylinder lubricators apply the lub oil for lubricating the cylinder
walls and piston. These mechanical lubricators are, in nearly all de-
tails, similar to our makes (Manzell, etc.). The lubricator tank has a
sight glass indicating its oil level and should be checked for reflll at
least twice a watch. v

19. The lub oil purifier (one in each engine room) resembles the De
Laval type, and outside of periodical oleaning snd oiling, needs 1little
maintenance. )

20. The general layout of the main propulsion plant is as follows:
gtarboard engine room main engines No. 1 and 2 rotate counterclockwise as

viewed. from the clutch end of the engine, looking forward. The port en-
gine room main engines No. 3 and 4 turn clockwise, looking forward from
) : .

Figure yo
JAW CLUTCH BETWEEN ENGINE AND MAIN MOTORS
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the after end of the engine. ¥ach engine is driving its respective re-
duction gear pinion in the same direction, while the bull gear (or main
gear) and propeller shaft are turning outboard to propel the ship ahead.
The power ig transmitted to the shaft and three-bladed screw from the
main engines through an oil elutch (Vulean type) and reduction gears.
Both engine rooms and motor rooms are nearly identical in layout. From
the clutch and reduction gears the propeller shaft passes through a bulk-
head stuffing box, and steady bsarings. Two positive jJaw clutches are
interpgsed, one before and one after the main motors, which are arranged
n tandem.

- The shaft thrust bearing is similar %o our Kingsbury thrust bearing de-
sign. The shaft stuffing box at the last bulkhead appears to be made a
1ittle more elaborate than ours.

2l. The englne jackling gear is “etween the after engine end and Vulcan
cluteh. It is of the 3¢ \r ana w.~m type design, motor driven. Each
engine gear can be separastely sngaged and disengaged.

22. All engine accessory pumps sucl. a3 the lub oll pump and clutech £ill-
ing and sea water pump a: detachsc -nd separately driven by electric
motors. Only the fuel ol voositer pump is attached to the engine.

23. Apparently the Japanese usse gum rubber indiscriminately, and in such
places where oil will cause the natural rubber to deteriorate too rapidly
most gaskets around the engines should be replaced with synethetis rubber,

24. The. salt water lines apparently are tinned, and carry zine or cast
iron spools at the flange joints to combat elsectrolysis. BHowever, the
-engines, too, should be further investigated for installation of zines
arocund cylinder liner and cylinder head jacket water spaces.

Figure 71
EVAPORATOR, I-400
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25, During a recent crankcase inspection everything was found in normal
condition, and no engine varnish was observed around piston skirts, whioh,
Af present, would usually indiocate poor lub oil, bad pistion rings and
foul combustion, or a combination of all three.

26. ZFEach engine exhaust header has an evaporator installed batween the
engine and the inboard exhaust valve. This evaporator is also provided
with an electric heater comnection.

27, On the propeller shaft, betwsen the thrust bearing and packing
gland, is a positive screw-type brake, probably to keep the idle propel-
ler from turning when propulsion is effected by only one propeller.

28. All main engines have two exhaust valves, one inboard and one out=
board; also, a large muffler and spark arrester is inatalled under the
superstructure for each main englne.

Figure 72
INBOARD EXHAUST VALVE, I-4q00

29. Thers are no oylinder exhaust pyrometers lnstalled. However, there
is a pet cock in each cylinder to permit the taking of a smoke card,
whieliwill give some approximate indication of the condition of the ex-
haus¢: from each cylinder. ' :

30, The salt water temperatures from cylinder jackets will have to be
observed closely to prevent jacket water temperatures in excess-.of 12007,
so as not to allow possible salt deposits in restricted passaged. Also
observe regularly the lub oil temperature gauges on top of the piston-
cooling oil tell-tale box.




RESTRICTED

, I-400
Figure 74
AUXILIARY ENGINE, I-14
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D. I-14 submarine: Auxiliary Engines

l. The auxiliéry engines aboard the I-400 and I-401 are identical to
those of the I-=14. The plant layout differs in this respect, in that the
engines are installed end for end wlth the generators faeing forward.

2. The engines are single acting, four-cycle, six-cylinder, and are
utilizing generator cooling alr discharge to effect some superchkarge
pressure probably slightly above atmospheric pressure. The enginss were
built by Mitsubishi, following basically the M.A.N. design.

3.  ‘fhe piston diameter is 310mm or approximately 12 13/64 inches. The
piston stroke equals 340mm or approximately 13 13/32 inches. The engine
- rated sveed as per name plate is 630 r.p.m., but has been reduced to 610
T.p.m. apparently for better all around operating performance, which, of
course, also redugces in a direct ration, the 450 kw peak load at 630
Tepem. The cylinder firing order is 1, 3, 5, 6, 2, 4, as per name plate.
The valve timing Is marked on the rim of the flywheel to match the
degrees of travel with a pointer in the conventional manner., Following
is the valve timing as per instruction plate mounted on sngine:

‘Oylinder Number: 1 2 3 4 5 6

Intake valves cpen: 13 14 13 13 14 13
Inteke valves close: 53 52 54 52 Bl 52
Exhaust valves cpen: 41 43 44 43 44 45
Exhaust walves closed: 2l 82 23 22 22 20
Starting air valves open: 2 0 1 0 0 g
Starting alr valves closed: 125 124 125 125 124
Fuel Injection pump compression )

:strbke starts : 30 29 29 28 30 29
Fuel punp spill valve open 0 1 0 2 1l 1l

Note: A1l nuwmhers abbve are degrees 501.

i PO

Figure 75
ATXILTARY ENGINE, I-14
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The auxiliary engine is to be considered a sonstant-speed engine. The
auxiliary engines on the I-14 are so installed as to have both operating
stande facing forward, the D.C. generators are mounted on the after end
of the engines. The starboard engine exhaust header is on the inboard
side. The port engine exhaust header is on the outboard side. Both
engines rotate counter oclockwise. The fuel consumption for 1000 amperes
equals epproximetely 100 liters or approximately 28 1/2 gallons. The
auxiliary engine room is located forward of the main engine rooms, on
each one of the three I-boats.

4., The general lines of construction and design of the engine fremes
and elemeatary engine parts are similar to those of the main engines.

a. The engine "A" frame is of cast alloy steel with certain secon-
dary appendages welded on to the ™A% frame.

b. Tie~rods extending from the bottom of the main bearing saddles
to the top of the engine "A™ frame held the under slung crankshaft
saddles and "A" frame firmly together. Crankcase and "A™ freme are
‘gsecured to the engine foundation with a series of holding down
bolts, the body bound bolts being spaced in proper relation to the
through bolts, between inboard and outboard flanges of "A"™ frame and
engine foundation.

Se The engine crankshaft 1s forged of nickel chrome steel, Approxi-
mately 11 feet, 6 inches long. The main Journal diameter is approximate-
ly 8 5/16 inches. The crank pin journal diameter is approximately 7
inehes. The D.C., @enerator armature shaft flange is bolted to the crank-
shaft flange at fly wheel end of shaft. The crankshaft is supported by
seven main bearings of which No. 7 next tc¢ the generator 1s the engilne
thrust bearing. Similar to the main engine bearings, the lower saddle is
provided with a white metal l1ined removable bearing shell, whereas the
main bearing ocap has the white metal lining poured into the cap theredy
forming one integral part. The main bearing cap is held tight by means
of jack serews, between top of cap and "A¥ frame. The crankshaft bear-
ings are force feed lubricated.

6. ‘The camshaft is of the bhuilt-in type driven off the crankshaft at
half speed by means of proper gearing. The cams are keyed to the shaft,
except that the fuel lnjection pump cams are bolted to & serrated flange
and spacer to allow for radial movement of cam about the shaft axis to
facilitate advancing or retarding of the fuel injection timing.

7 The cylinders are separate units and each of the 3lx units i3 se-
curely held to engine "A" frame by means of long studs secured in A"
- frame. There are six studs per cylinder extending from "A"™ frame into
cylinder head. Slseve nuts are used with a square insert %o recelve a
square bar extension wrench in place of the conventional hexagon head
nuts, to hold cylinder and cylinder head together. The cylinder walls
and piston rings depend on the oll splash alone for lubrication. The
eylinder jackets are sea water cooled.

8. The oylinder -heads are cast ‘steel, sea-water cooled and ocarry the
individual assemblles of two intake valves, two exhaust valves, one fuel
injection spray nozzle, onme air starting valve. OCylinder relief valve
and indicator cock are of the "Y" connection combined valve type.

9. The pistons are the conventional trunk type ané are cast and ma=-
chined overall to an approximate diameter of 12 13/64 inches. The piston
. rings are cast, machined and of the step joint type. The pistons are not
lube oll cooled and the lubrication provided between the piston and cyl-
inder bore depends on the lube o0il gplash alone.
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Figure 476
AUXILIARY ENGINE, I-14

10. The connecting rods are forged of alloy steel {nickel and chromel.
The length from the center of the wrist pin bushing to center of crankpin
bearing is approximately 27 3/4 inches. The connecting rod crankpin
bearing diameter is 7.086 inches, the upper half of the connecting rod
bearing is a white metal 1ined detachable shell, whereas the connecting
rod cap bearing has the white metal poursd inte it; properly bonded and
-held in place by dove=talling. A brass distance piece and shims to ad-
Just the lube oll clearance are placed betweern the upper and lower bear-
ing halves. The wrist pin bushings are bronze; machined overall to a
diameter of 4.944 inches, and provided with proper oil holes and oil
grooves. The lubrication of the piston pin 1s force~feed coming from the
erankshaft through drilled passeges.

l1l. Each cylinder has its own individual fuel injecti.n pump, consisting
of the following parts: base, pump block, fuel pump cam, plunger guide,
cross head with roller, pump plunger, pump barrel, suction valve, dis-
charge valve with high pressure fuel line and fitting, by-pass or spill
valve with adjustable linkage control and vernletr scale, and pump relief
valve and vent cock. There is a fork attached £o the roller guide for
hand priming of fuel injectlion pump. The injection nozzle differs in de=-
sign from that of the main engine in that it has only one high pre-sure
fuel line leading to injector, compared with the two differential pe
pressure lines on main engine injectors. The stem operating spri: z of
thg auxiliary engine spray valve is pre-loaded with approximately 450kg/
" em® or approximately 6300 ibs./in2. MThis counteracting spring pressure
i1s overcome by the fuel pump injection preasure. TFuel is forced, and
thereby atomized through eight small equidistant holes in the spray noz-
zle tlp. The auxilliary engine injection nozzle is not o0il cooled. A
vent plug and return line is attached to the side of nozzle body. The
‘fuel supply for the eylinder injection pumps come from the service tank
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via the service pump (better known to us as the fuel booster pump), at
approximately 1 1/2kg/om2 pressure or approximately 20 1bs./in2 through
common and constant pressure header. The fuel passes through a strainer
box (one for each unit pump) before entering the fuel injection pump
‘suction valve, which is open in accordance with pump timing sequence.
"With the suction strpke completed, the pump cycle continues building up
t6 proper injection pressure; with start of fuel injection and start of
spill valve opening etc. The injection pump relief valve is set at 500
. kg/cm® or 7000 1lbs./in2.

12, The fuel throttle linkage on starting keeps the pump spill or by=-

pass valves clogsed and the injection pump suctlion valves open until the
governor, which 1s a combination of constant speed sontrol and overspeed
governor, taekes hold. During engine operation evidentiy the governor

acts only upon the spill valve control permitting more or less fuel to

escape and return to service tank., The overspeed governor controls the
percentege of overspeed and should mainly act during sudden load changes -
te maintain a rated speed of approximstely 610 to 830 r.p.m. The fuel L
and constant speed control governor is a BAydraullc and mechanical com=-

bination with the overspeed governor bullt into the sams housing. The

overspeed governor is of the fly-ball type counteracting spring temsion.

A small air dome is mounted over the hydraulicec part of the constant speed
governor. .

Figure 77
AUXILIARY ENGINE, I-14

13. The cylinder intake valves are equipped with a guide or deflector
plate, which is apparently necessary due to the construction of the air
inlet passage in the cylinder head. The proper positioning of thid de-
flector plate in relation to cylinder head inlet passage is importanmt,
and is accomplished by means of a pilot pin mounted to intake valve
rocker arm assembly and a guide plate secured to valve stem and spring
retalner plate. If assembled correctly the guide pin will enter a
matched hole in guide plate. The intake valves are not sea-water cooled.
The valves are operated by the conventional push rod and rocker arm gear. -
A fabricated supercharge duct is mounted to the air inlet side of cylin-
der heads. ‘
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T : 14. The cylinder exhaust valves have a smaller valve head than the in-
e take valves and do not require a deflector plate. The valve operating
. = ' gear is conventional execept that the exhaust valve rocker arms consist of
a long "Y' shaped fork. The exhaust valves are sea-water cooled. The
fabricated exhaust header is also sea-water cooled and is bolted to cyl-
inder head outlet side. Directly above the exhaust header i1s the high
vent line for the engine r.coling water.

15. The engine ailr starting system incor@orates the same design features
as that of the main engines. The starting air supply comes from the main
engine room storage bottles.

16. The cylinder relief.valve and indicator=-cock are combined and built
1ike a "Y" connection. The cylinder relief valve is set for gressure in
excess of approximately 65kg/cm2 or approximately 900 1lbs./in2.

17. The lube oll cooler has salt water supply as ita cooling medium and
is of the tube bundle type construction.

NR L[M) 3095
Figure 48 ( 3995

AOXTLTARY ENGINEROOM, I-14
18. The auxiliary engine lube o0ll stmp tanks are located outboard of

each engine. Maximum capacity is approximately 2000 liters or approxis
mately7520 gallons.

S 19. General notes: Each of the outboard crankcase covers is provided
E with a breather. Also, a one inch crankcase vent pipé runs from the
e crankcase along each cylinder to a height approximately four inches above
i the cylinder heads, a fine screen is soldered over the upper end of the
= vent pipe. The engine jacking gear design is the same ring gear and worm
type ®s used for the main engines.

N - 20. The lube o0il sea-water and fuel service pumps are attached to the

' engine at the engine operating end, located below the engine throttle
stand. The operating pressures are: lub. olil pump, 2kg cm?; fuel oil
service pump, approximately 1 1/2kg/om?; sea-water pump, 1 1/2kg/cm2,
which is equivalent to approximately 28 to 30 1bs./in2 for lube oil pres-
sure, and approximately 20 1bs./in2 for fuel oil service and sea-water
pump pressures.
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21. The auxiliary engine sea-water suction can be primed via a connec-
tion from the detached main engine sea-water pump. The engines are not
equipped with exhaust pyro meters only smoke test oboks are furnished.

22. The Japanese operating personnel apparently maintained their lube
oil temperaturss around 60 degrees centigrade or approximately 110
degress I'shrenhelt, and their eylinder Jacket water temperature around
50 degrees centigrade or approximately 90 degrees Fahrenhelt,

23, [Pron all information available, the service and reliability of their
:auxiliary engines have not been altogether satisfactory.

' Figure 779
CONTROL STAND AND GAUGE BOARD AUXILIARY ENGINE, I-14

1-400 Submarine: FElectrical Plant

1. Mein motors. The main motors are four in number, with two motors
having the same field frame and armature shaft. They are located in sep-
arate compartments, port and starboard as the submerine has a longitudi-
nal, watertight bulkhead running almost the full length of the boat.




Figure 80 ]
4 7 HAIN MOTOR, I-400
The motors are of a conventional design having a double armature on the
same shaft and using the same field frame. There i3 a commtator at each
g end of the armature. The bearings are a pedestal type with white metal
shells and are an integral part of %the mo%or.

Figure 81
HMAIN MOTOR, I-g00
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The shunf fields are divided, one set at each end of the motor, drawing
a total of fifty-five amperes. The flelds are connected in series for
normal operation.

without a more complete dissassembly of the motor, it is impossible to
examine the motor for interpoles, poleface, and series windings.

The brush arms are twelve in number at eash end, with ten brushea per
arm. They are arranged in a single row, with individual brush temnsion
springs. The springs are of a colled type with the bottom face of the
spring pressing downward giving the brush its temsion.

Nemeplates, instructlon books, and blueprints were not avallable. Con=-
versation with Japanese engineering officers and enlisted electricians
educed the following information, which from eppearances sesms reasonably
eorrect.

hp 1650

Volts. 340

Armature amps 2600

Field amperes 55

r.pomo 50 - 290
Temperature rise ‘Unknown .
Weight Unknown l

7

The cooling system is separate with sheet metal dnets leading from the
main motor to the blowers. Bach blower has its own motor, a total of
four being installed. The alr ls cooled by colls using sea-water as the
cooling agent. Whether the ecolls are of double construction is uot known

at the present time.

There is one olirculating water pump for the four motors, however the
engine ciroulating water system can also be used.

Figure 82
SHAFT CLUICH, I-400
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The lubricating oil system 1s a pressure feed to the bearings with a
sump under each motor. There are two detached lub oil pumps, ome in
each motor room. The oil i3 cooled by coolers using salt water from the
main motor air cooling system. There 1s also a gravity tank in the ma-
neuvering room, which is apparently used for priming the system, but
might be used in an emergency for the bearings. A hand pump is used to
£i1l the gravity tank.

There are two positive Jaw clutches 1n each motor room. One between ths
motor and the propellers, the other between the motor and the shaft lead-
ing to the engine room. These clutches are manually operated by a per-
manently installed system of belleranks and hand screws.

2. Main control cubicle. The main control cublcle 1s a split system,
having two ldentical cabinets, one in each maneuvering rocm, port and
starboard. The maneuvering rooms are located above their respective
motor rooms, with a non-watertight deck between compartments. PRach cubl-
cle apparently controls its own motors, and is only connected to the
octher for the slow position which puts the four motors in series.

The cublcles are neatly enclosed but not of pleasing design. They are
simply constructed, with .removable panels for easy access. The operating
station is dead front, with opserating wheels and handles connected by
shafts o the switches inside.

The switches are pneumatic with solenold control valves, using approxi-
mately seventy pound alr to close the switch. The switohes and buses

seem light for the current they must sarry. There was scme evidence of
heating about the panel, scorched paint showing in several places.

Figure 83
MATN CONTROL CUBICLE, I-400
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Figure 84
MAIN CONTROL CUBICLE, I-400

The front of the panel has four major pleces of operating gear.

The selector which has fivepositions; series, parallel in the
back position. The reversing of the motors is accomplished by this
selector through reversing the shunt field which is done when the
.selector is thrown from the ahead position to back.

' The motor starter lever is located underneath the selector and
is nothing more than a wheel with six positions. Turning the wheel
in one direction cuts out three steps of armature starting resist-
ance, comming back to the stop position and turning the wheel in the
other direction cute in two steps of starting resistance across the
armature circuit. This is used for dynamic braking thus facilitat-
ing the use of the motor clutches. (CXD) Forward are two large
wheels which are connected to the shunt fleld rheostats. These are
of a conventional type similar to any of our ordinary rheostats.
The resistance wire for the rheostats is wound on porcelain insu-
lated spools. In addition there are the necessary ammeters, volt-
meters and a double scale ammeter for the shunt field.

The system does not appear to be interlocked as the selector can be moved

from any position at any time without the motor starter being in the off

. position. There is a reverse current relay which will kick the batteriles
off of the line Aif the engines fail. The only apparent overload protec-
tion is on the battery breakers. B

Se Main storage batteries. The main storage batteifies are located in
four separate bub ad jacent compartments forward of the control room.
Fach battery is composed of one hundred twenty cells, a total of three
hundred and sixty being installed. Two batteries are complete, one in
each compartment, port and starboard. The third battery 1s located in
the next two forward adjacent compartments, sixty cells on each gside.
These batteries are set in tanks somewhat similar to our submarines, that
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is, arranged in rows with a catwalk down the center and a watertight but
not pressure proof deck with access hatches between the tank and the com-~
partment above. The only lining for the battery tank appears to be pitech
with several coats of paint. There is considerable space below the dat-
teries which is used as a bilge. =

L]

]

Figure 85
MAIN STORAGE BATTERY VENTILATION, I-400

according to information gleaned from Japanese opsrating personnel, each
cell is rated at ten thousand ampers hours. This figure seems high but
might be correct. Looking at the tops of the plates through the ventila-
tion holes, they appear as ordinary paste plates, with wooden separators.
Bach cell has thirty nine plates and sixteen %erminal ports, eight posi-
tive. PFrom the top of the plates to normal electrolyte level is 1.38
inches. The outside dimensions of the cell are thirty two inches long,
thirteen and a half inches wide, and forty one inches deep.

The battery ventilation follows our design in prineiple, and differs oniy
in details. Standpipes admit air from the compartment to the battery
tank. There are two exhaust connections near the end of each cell, using
what appears to be three-quarter-inch garden hose. These in turn lead
into the branch exhauist trunks. There is only one air intake which is
loeated in the center of the cell, which would tend to cause the air to
pass over moat of the electrolyte surface. A special cap is provided for
watering purposes,

There are two ventilation blowsrs located in the pump room, each with its
own motor. All the exhaust trunks are brought to the suction side of.
these blowers. From there the exhaust 1s either to the engine rooms or
overboard.

Thera is one hydrogen burner installed in the pump room. Its detail or
operating characteristics are not known at the present timse.

Three hydrogen detectors are installed in the battery compartments. Rach
dstector has a piping- arrangement whereby the gas from any battery may be
read at each instrument. These instruments are of excellent workmanship

and should be fully investigated for accuracy and reliability.
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Figure 86
VENTILATION PIPING, MAIN STORAGE BATTERY,. I-400

_ Figure 87
HYDROGEN DETECTOR, I-g00

Battery water to the amount of approximately 1800 gallons is carried in
tanks outboard of the outboard rows of cells in each battery tank.
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Figure 88
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4. -Auxiliary generators. The auxiliary generators are two in number
and located Eforward of the starboard main engine room.
They are ruggedly constructed, separately cooled, single commutator ma-

chines. They are rated at 1250 amperes at 325 volts, with an engine
speed. of 610 T.Ppel. :

The: generator on the port side is connected to the port battery buss, and
the: starboard generator is oconnected to the starboard battery buss,
. through circuit breakers. There is a buss tie between the generators.

Sa Liégting circuits. The lighting circuits are two in number ard run
the. entire length of the boat on the port and starboard gide. The light-

- ing voltage is 220 direct from the battery through a manually operated

" rheostat which cuts the battery voltage down to the proper value. One
rheostat is located in the port maneuvering room. The other rheostat is
located in the starboard battery compartment. Of particular intsrest are
the various lighting'switch boxes; they have four positions, two off, one
fused: position and one non fused position for emergency use. or depth
charge attack. -

& I.0. system. There are two I.C., motor generators delivering S50
volts, 50 cycle and rated at 7.5 hp 7 k.v.a. They are of standard de-
sign and look the same as any of our comparable machines. They are sup=-
plied from the battery and are controlled manually.

There is: a small starting and distribution panel located in the. compart~
ment aft- the control room.
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Figure
AUFILIARY GENERATOR, I-400
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7. ~Main power ccnnections. The main battery cables run from the manen-

- vering rooms forward on both sides of the boat to the switch panels in

each battery compartment: This arrangement might be considered as a loop
with the ends opening in each maneuvering room.

Any or all batteries can be connected to this line by air switches, lo-
cated in switch panels in the battery compartments and having their pilot
circuits controlled from the port mansuvering room. This arrangement

all ows: the: operator to select the batteries he is going to use for any
glven evolution.

Fire-Control Equipment on Japanese I-Class Submarines

1.. Investigation reveals a fire-control system for the control of tor-
pedo firing only. There is nothing provided for the control of gan fire.

2.. Installed in the conning tower 1s an angle solver which,receiveé
both manual and electrical inputs and resolves them into torpedo gyro
angle: which. is transmitted to receivers at the torpedo tubes.

3. Examination of the torpedo angle solver proved that although it ine

corporates a time motor, evidently used as a time index reference, it has
no: integrator and therefore cannot generate range or bearing. This: fact

establishes the instrument as an angle solver and not a data computer.

4.. Inputs to tha;angle‘solver include:

" a. Torpedo-'Speed - (26 - 56 knots) introduced manually.
b. Target Speed -~ (5 - 40 knots) introduced manually.
Ce Torpedo Spread - (plus or minus 100) introduced manually.
d. Target Angle - (00 - 1800 R & L) introduced manually-.
e. Range - (500 - 4000 meters) introduced manually.
f. Own Ship's Speed - (0 - 10 knots) introduced manumally.
2o Relative Target Bearing - (00~ 3600) introduced manually or
electrically.
he. Time - Introduced by motor.

S The output from the angle. solver is gyro angle with spread intro-
duced. Maximum gyrc angle 120° right or left.

6., Mounted on both periscopes housings and geared to the periacopes are
selsyn transmitters which, through the medium of a selector switeh,
transmit Relatlive Target Bearing to the angle solver. The input on Rela-
tive Target Bearing from the periscopes controls a follow-up motor within
the angle solver which gives an automatic and constant value of Relative
Target Bearing. This value may be cranked in manually if so desired.

Te Torpedo Gyro Angle, corrected for spread, is transmitted to tha tore
pedo room by four (4) 220 volt selsyn transmitters located in the base of
the angle solver. This value is received by four (4) selsyn repeaters,

- each repeater serving two torpedo tubes. It is duplicated and introduced

to: the torpedo gyros by & manually operated follow~the-pointer system.
It was noted that the polnters can be matched with gyro setting spindles
disengasged. Spread may be appiied manually at each tube.

S;T A Battle Order Transmitter (selsyn) is mounted in the conning tower.
It transmits orders to selsyn repeaters in the upper and lower torpedec
rooms. !

9. The system described above has the inhersnt weakness that torpedo
gyro angle is solved only for instantaneous inputs. In other words, the
there is no position keeper and the inputs to the angle solver must be
computed. through a plot or by other means.

$-01-7
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Figure o3
TORPEDO ANGLE SOLVER, I-400

Figure o4
TORPEDO ANGLE SOLVER,
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FN The armement cnnsists: of deck gun end ten 25mm A.A. guns, except in the case
b of the I-14, which mounts seven 25mm A.A. guns and no deck gun.

Figure 95
DECK GUN, I-400

= ' Figure 96™
AA GUBS, I~q00
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5.7 in., Dack Gun .

1., The deck gun is a 'single purpose, wet type gun using dag amrmnition
- capable of 45° elevation and 5° depression. It is mounted well aft on a
ralatively light pedestal and capable of train through 3600,

&s The breech mechanism is a lever operated horizontal aliding blook.
It does not possess any characteristic which would classify the gun as a
raplid fire weapon.

Figure g7
BREECH OF DECE GUN, I-go0

. Figure o8 -
BREECH OF DECK GUN, T-goo’
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3. The gun appears to have been made by the "built-up" process, having
a bors of about 5.7 inches.and an overall length of 17 feet and 7 inches
or about: 31 calibers. Although there are vertical and horizontal seribe
marks on: the muzzle face, the presence of a llner is nct obvious and it

is felt thaet the acribe marks are for use in conjuncticn with the mmzzle
disc used in boresighting. The bore 1s not chrome plated.

4, The gun seems to possess the conventional spring-hydraulic counter-
respil system. Both spring oylinders and hydraulic piston ares mounted
atop the: gun.

Se The elevating and training mechanisms asre mounted on the left side
of the gun resulting in the elimination of that portion of the sight ycke
which spans the gun as 1n American construction. The range scale is
graduated to 15,000 meters, ranges being sent tc the gun by phone. The
sight deflection scale is graduated from O to 90 right and 0 to 130 left.
It is provided with a moveable reference mark which i3 provided with two
~ scales, one of which is thought to compensate for drift at ranges indi-
~ecated while the other is thought to provide means of setting deflections
spots.

Figure g9
DECK GUN, I-400

6. Ready powder 1s available in individuval watertight tanks at the
breech of the gun. Projectiles. and additional powder are provided from
a hydraulic ampunition holst located on the port side of the hangar olose
to amidships.

.92
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i Figure 101
A4 MOUNT, I-40a
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Automatic Weapons

1., The automatic weapons consist of three triple and one single 25mm
A.A. guns, resembling the American Army (M-1) 40mm gun in general appear-
ance. They are reccll operated, simple bolt action guns capable of
firing about 150 rounds per minute. Training and elevation 1s accom-
Plished by conventional gearing with the exception of the training hand-
wheel. It rotates in a horizontal plane such as the steering wheel of an
automobile. - ' -

: 2o Recoil is taken up and counter-recoil accomplished by means of two
counter~recoll springs enclosed in cylinders and mounted one on each side
of and parallel to the gun mechanism at the breech end. The recoil rod

18 anchored to the gun while the cylinder is anchored to the carriage.

Figure 102

I-1y, I~400, I-401
. 25mm BREECH
e Se The polnter, on the left, and the trainer, on the right, are pro-
, vided with seats which raise or lower when the gun is elevated or depres-
sed respectively. This feature provides easy access to the conventional
open ring sights. ' ’ .

B 4. Firing is.accomplished by means of the conventional foot firing
machanism on the pointer's side. The motion from the pedal is transmit-
ted to the firing pin sear through a series of rods and linkages passing
through the left trunnion.

5. Ammunition is provided in clips of 20 to 30 rounds each. Seven such

. clips ere stowed in each of the pressure-proof stowage tanks readily ac-
3 . cessible to the gun. The general rule seems to provide one such tank for
each gun barrel. ' :

N
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Figure 103

Figure 104
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Figure 106
TUBE NEST, I-401

Torpedo Tubes on I-l4, I-400, and I-401
Figure 105
TUBE NEST, I-14

H.
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1. Number of tubes. The I-14 possesses six (6) tubes forward, and none
aft. The 1-400 and I-401 each have eight (8) tubes forward and’'none aft.
The eight tubes are split into two four-tube nests in separate rooms, one
above the other.

2. Torpedoes carried. The I-14 carries ten (10) reloads in the torpedo
room, making & total of sixteen (16) torpedoes carried. The I-400 and
I-401 carry four reloads in each torpedo room, plus four rsloads ir the
crews' compartments immedlately aft of the torpedo rooms, making a total
of 20 torpedoes carried.

3 Tnbe construction. The tubes are not aquipped with rollers. Thsre
are six lands running the length of the tube, two at the bottam, onz on
each side, and two on top. The gulde stud of tha torpedo is positioned
between these twe upper lapnds.

Figure 107
INTERIOR VIEW OF TORPEDO TUBE

4; Doors. The imner doors are similar to ours, with normal lecking
rings. The outer doors are operated by a revolving shaft, evidently with
worm and quadrant. Power for the operation of the outer doors is sup-
plied by an air englne which rotates the operating shaft through a gear
train. The details of shutter construction are not known. A ocluteh is
provided to disengage the air engine for hand operation of the outer
doors. The inner door is equipped with a normal tail stop.

1 Se Inner-outer door interlock. The outer door cannot be opened whsn
= the inner door 1s opene ecause a lug on the breech locking ring opens
. a relief valve on the alr supply line to the alr engine. It cannot be

. ‘opened by hafnid because another lug prevents placing a wrench on the end

of the operating shaft. The inner door cannot be opened with the outer
door open because a rod operating on a worm on the shaft (which actuates
the tops for the air engine) protrudes into a lug on the breech locking
ring.
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' Figure 108
TORPEDO TUBE ACCESSORIES

64 "Sgindles. The gyro setting spindls {one for each tube) is located
about. egrees. left of top centerline. It is engaged by hand, but is
retracted by alr supplied from the impulse system. It does not retract
automatically when the torpedo is fired. It may be retracted from the
bridge by solenoid operation of the retraction control valve.

The depth setting spindle is engaged and retracted by hand. Retraction
is not automatie. There is no interlock protection.

- There are no speed change spindies.

There are two spindles which engage the torpedo approximately 10 feet
forward of the breech end on the right hand side. They engage and re-
tract by air and are equipped with indicator flags. -They have no inter-
lock protection. Their purpose is to open the stop valves of the tor-
pedo at the time the tube is made ready for firing. This 1s necessary
because the Japanese use oxygen in their torpedoes and, naturally, have
no facilities for charging them aboard ship. With the stop valve of the
torpedo closed until the torpedo is ready for firing the leakage is kept
to a minimum. These spindles are rotated by a hand wheel which revolves
the spindles in the tubes on one side of the torpedo room.

A spindle protrudes into the tube immediately above the stop spindles.
This spindle is engaged by hand and is for the purpose of supplying ven-
tilation ailr for electric torpedoes. It is connected to the low pressure
alr supply. : :

7, . Stop bolt. The stop bolt itself is located forward of the forward
_bulkhead of the torpedo room. It is operated by fore-and-aft movement of
‘a shaft which is evidently equipped with a single piston. The air for
operation is supplied as part of the impulse system.




Figure 109
- TORPEDO STOP VALVE CONTROL

‘Be gyro setting control. Each torpedo room 1s equipped with two gyro
‘getting regulator indicators, one port and one starboard. It is neces- '
-sary to mateh pointers, using hand power to turn the spindles. The spin-
:dles on each set of tubes operate togsther from one handwheel located
beside the indicator. Each tube, however, is equipped with a clutch on
the gyro setting spindle so that it may be disengaged from the other
~tubes. This permits setting up individual gyro angles on the torpedoss
for spreads. Once the clutch 1s re-engaged, the spread is maintained
when angles on the whole nest are set.

9. Poppet valves. The poppet valves and water checks are in the same
bodies at the aft, outboard end of the tubes. It is not known whether
the poppets close with or against sea pressure. The poppets are operated
by impulse air and are an integral part of the firing system.

10. Poppet tanks. FEach tube has an accompanying poppet tank. These
- tanks hold about 70 gallons and are located immediately behind the tubes

in the torpedo rooms. They are equipped with sight gages which indicate
how full they are. There are no poppet emergency stops between these
tanks and the tubes, but 1t is possible to close the tank vents which
vent the tanks into the hull ventilating system. The tanks are allowed
to £ill each time a tube is fired according to interrogation. Inasmuch
as they can only drain wlth gravity through & 2 inch line into the bilges
or forward trim tankyg, it is considered possible that they might not be
empty by the tlme the tubes were reloaded and ready again for firing.

1l. Impulse bottles. The impulse bottles are locaved immediately aft of
the poppet tanks. There are no impulse reducers.




RESTRICTED

F

1gure 110

W
:
5
2

1gure 111

F
POPPET VALVE TANKS




RESTRICTED = §-01-7

12, - Impulse contrcl system and firing valves. The rough sketch of the
firing and poppet conbtrol system enclosed with this report demonstrates
the prineiples of operation of the firing system. The impulse bottles
are charged through the firing valve. The impulse air is restrained by
air -balance in the firing valve. #L firing trip is actuated by solenoig
from the bridge or by hand. This releases the ailr from the stop bolt
chamber (not shown on the sketch) and from the top of the imner firing
valve. Thls releases impulse ailr in sufficient volume to start the tor-
pedo down the tube. When the tail of the torpedo strikes the #2 firing
- trip (which extends into the tube as part of the tripping latch mecha-
nism) the air is releassd over the body of the main or outer firing valve
-body. This gives the torpedo a further impulse. When the alr in the '
“impulse bottles has dropped to a pressure set on the impulse cut-off con-
“troller (a master valve with pistons for each tube), the controller trips
‘and releases lmpulse air to clese the impulse cut-off valve and to open
the poppet valve through the poppet control valve. When the poppet tank .
"%s full, shifting the position of the poppet control valve {located
"beside the proper poppet tank) closes the poppet valve.

: VWhen'firing»water slugs it is necessary to operate #2 firing triﬁ by hand
-.from. the outside of tube. An impulse pressure of 30-40 kg with a cut-off
-pressure of 17-204kg appear to be normal pressure for firing water
- slugs. |

~ 18 Interlock protection of firing system. A worm on the outer door
operating shart moves a crogs-lever on top of each tube which performs
the!following functions: With the outer door closed, the stop bolt op-
erating rod cannot move aft and thereby 1ift the stop bolt. The #2

o firlng trip cannot be operated. The tripping latch is in the railsed po-
“sition and does not drop until the outer door is opened.

- Interlock protection for the #1 firing trip is provided by the worm seg-
~-ment on the outer door operating shaft whieh prevents opening the inner
door with the outer door open. Once the trip has been actuated it is
locked open until the cuter door is closed, at which time it may be re- e
turned to the ready position. e

"It bas previously been noted that there is no interlosk protection for
any of the engaglng spindles. There is also no interlock protection for
the drain valves.

14. Tube flood and vent system. There are no outboard vents for the
tubes, Each tube 18 equipped with a combination tube vent, WRT blow--WRT
vent, tube blow cross-over valve. It 1s thus possible to blow the tubes
full of water from the WRT tamks, and blow them empty to the tanks from
one operating statlion at the breech end of the tubes. It is also possi=-
ble to pump the btubes dry by pumping the WRT tanks with the torpedo room
service pump and venting the tubes. In the I-14, which has one torpedo

o roonm, it 13 evidently common, K practice to drain the tubes directly to the
bilge and then to pump the bilge. The drain lines are quite large and
permit quick flooding and emptying of the tubes. There are no reflex

: : gages on the inner doors. Drain cocks in the bilges indicate 1f the

. . tubes are 4ry. ’
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Figure 113
TORPEDO TUBE DRAIN MANIFOLD

13. WRT tanks. There are two WRT tanks located within the torpedo rooms
on: the outboard after ends of each submarine. These appear to be quite
large tanks. They are equipped with a sea chest and connections to the
torpedo room gervice pump as well as to the tubes.

16. Hazards. These tubes are by no means fool-proof. It is possible to
open The outer doors with the drain valves open. It is possible to have
charged the impulse bottles with the poppet valve in the open position.
When this is done, 1t is necessary to fire the system artifically by
turning the impulse cut-off controller up to a pressure above the impul se
pressure, which closes the impulse cut-off valve and supplies air to the
poppet valve. It is possible to fire a torpédo with all the spindles
engaged. It is also possible to fire a "dead"™ torpedo if the stop valve
spindles have not been engaged and the torpedo stop valve opened.

17. Electric torpedo service. PRach torpedo room is equipped with one
electric torpedo charging panel for two tubes. There is also an auxilia-
ry panel in each room which is, according to interrogation, for the
purpose of heating the torpedo batteries. The torpedoes may be charged
in the tube, but the inner door must be opened for ventilation exhaust.
No provision for hydrogen burhing is evident. The heating wire evidently

 passes through a plug in the inner door rather than through a roller snd
cutter sueh as we use. The Japanese crew indicates that these submarines
have never carried electric torpedoces. -

18. Evaluation. The Japanese are evidently not worried about pressure
in the boat. The lack of outboard vents and presence of so much air-
operated equipment must introduce large quantities of air into the sub-
marine.’ o

The air operated outer doors are nolsy, but the operation appears to be
‘very reliable. Although the tubes had evidently not been maintained very
carefully, all the equipment worked properly. The operation of the gyro
setters was noted to be remarkably free. ‘

»
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Figure 114
ELECTRIC TORPEDO EQUIPHENT

The simplicity of the firing and poppet control system is worthy of note.
Impulse air controls all the necessary functions for firing, including
retracting the gyro setting spindles. Supplementary air is necessary
only to:operate the outer doors and to engage the torpedo stop valve
spindles.

The impulse system appears to be very satisfactory, but it is not known
what characteristics of torpedo ejection result from its use.

T-14 Submarine: Engine Timing Procedure

1. Prepare engine for operation via Jacking gear: engage jacking gear,
open all indicator cocks, and cpen all fuel injection pump vent plugs.

2. Jack engine only in direction of rovation (Main Engines on I-14 a
not reversibdle). ‘

Firing Order STARBOARD ENGINE - ,10,5,9,4,7
PORT ENGINE ,10,4,8,2,6

Due/to the fact that we sre dealing with a 4-cycle engine there are 72°
of ecrank travel betwean firing impulses of each of the ten cylipnders.

e Set vernier pointer of suction valve throttle linkage and escape oil
throttle linkage on zero. Remove inspection cover plate from face of
pump housing. Put special gauge plate across face of pump housing. The
angular cut of 230 on gauge will pass through center of suction valve
operating link; if not, adjust via turnbuckle until angular gauge will
pass through center of link. The escape valve operating linkage is
checked in the same manner, except the angle on that gauge is 420, Any
necessary adjustment is made the same way.
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4. - Set hoth pointers on suction valve and escape valve linkage vernier
scales to match figure "8"; then trip linkage to disengage pawls from

‘contact plns.

Se Reset both pointers to figure "7" on vernier scales. Mount a dial
indicator fixture with swivel arm to pump housing face. Secure it witb
four small wing nuts. Contact escape valve plunger with inner end of
swivel arm and secure outer end of swivel arm to a pipe line directly
beneath; the proper size tension spring is furnished for this purpose.
The clearance taken up by this method should register on the indicator
dial 3.06mm. At this point the crankshaft should be in a position of
40° B.?.B.C. The pump suction valve plunger at this same time should .
indicate on the dial indicator an opening of .9Cum. As the crankshaft:
travel reaches & position of 18° B.T.D.C., the pump suction valve is =
shut and the clearance between operating arm and suction valve plunger,’.
which was O up to this point, increases to the predetermined clearance. - .

When the crankshaft, during its travel, reaches top dead center, the fuel - .-
~ escape valve (ean also be referred to as by-pass valve) starts opening,

letting excess fuel spill into the escape header, whence it eventually
returns to the service tank. During the 189 injection period, the fuel
pump plunger has traveled Bmm upward.

6. Fuel pump plunger actually begins to build up injsction pressure
approximately 29¢ to 31° B.T.D.C. to compensate for the time lag due to
the long high pressure fuel line from pump to injection nozzle.

7. The valve timing is marked on the flywheel. The pointer znd mark-

ings can easily be observed through a large inspection cover.

8. . It is to be born in mind that this is a 4-cycle engine and that the
injection pump timing takes plate during the compression and firing
stroke. Upon completion of all timing operations, make sure and disen-
gage the jacking gear and close all pump vent plugs ineluding cylinder
indicator cocks.

9. Note: 1In the event a fuel injection pump becomes air bound, there
is, on the side of the fuel injection pump, a hand priming attachment,
and a vent plug orn fuel injection nozzle body for the purpose of bleeding
off all air in lines and pump chamber.

Low-Pressure Blower on I-14 Submarine
1. . Name plate data.from D.C., motor and l.p. blower:

8e Motor -speed range as marked: 4250/4300 r.p.m.

b. TVoltage range as marked: 220/250 V.

c. Ampere range as marked: . 1930/1650 4.

d. Power output as marked: 460 E.H.P. .

e. Maximum volume as marked 220 cubic meters per minute or approxi-
mately 7768 cubic feet per minute.

£, Maximum discharge pressure range: 0.55 to 0.65kg/em2 or ap-

‘ proximately § to 10 1bs/in2.

g+ Maximum time limit for continuous operation, 30 minutes.

h. Maximum temperature 50 to 800 centigrade or 1220 Fahrenheit to
1760 Fahrenheit."

2« The low pressure blower (turbo type 3 stages) and motor are mounted
solidly on a common foundation by means of holding down bolts; the
foundation is welded to the inner hull. Motor armature shaft and rotor
shaft are held by three bearings. The center and after bearing lube oil
sumps are interconnected with a lube o0il line running to and from both
sumps. The sumps are built into the attached bearing housings. Two
small low pressure circulating oil pumvs of the gear type are built in
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TURBO BLOW MOTOR
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the after bearing housing. The center bsaring is also the thrust bearing.
The forward bearing is separated in all respects from the center and
after bearing, and is equipped with its own small pump. A flinger of the
secrew type is installed to prevent oil leakage. The conventional type
labyrinth seals are installed at both casing ends and between casing and
the three stages to prevent leakage from housing ends and between the
three stages. There is a 2 1/2 inch diameter pipe, (possibly to help in
equalizing the thrust) interconnecting the blower discharge and intake
gide. The air flow from intake side through the three stages to the air
from stags to stage follows the logarithmie curve. The rotation is
clockwise and a vibrating reed tachometer (similar to our frame type) is
mountgd on top of the D.C. motor. The pressure gauge is calibrated in
kg/cm®; the Blower case consists of top and bottom halves.

3. The starting operation of the blower is as follows: Turn the small
voltage rheostat on controller box all the way down in a counterclockwise
direction. Throw in the power switch on auxiliary board opposite blower
on port side. Put the ready light on which will give the operator at the
blow manifold in the control room a light signal. Start moving the con-
troller handle through its stages of speed ranging from O to 4; ellow
‘enough lapse of time while passing through each phase to permit the
amperage to settle out. gring voltage rheostat to the desired voltage
and motor speed. -

4, The blower dlscharge pipe leads from the blower dirsctly urward and
via a large gate valve to the blow manifold, which has the necessary blow
connections with stop valves to all 15 main ballast tanks. A blow line
drain apers off from the mailn blow supply line into the bilge and has a
drain valve installed slightly above the bilge. The blower was made by
the Fujl Electrical Manufacturing Company. The serial number is 320828.

K. Periscopes

1. Midget submarine periscopes. The only periscopes in Japanese sub-
marines which could be called truly Japanese are those installed in the
midget submarines and suicide torpedoes. These periscopes are the only
ones definitely known to be manufactured in Japan and even they follow
Germen design very closely. These periscopes possess very good coptical
qualities, having a change of power {1.5° x 6°9) and a range of elevation
of from 10° depression to 200 elevation. The midget submarine periscopea
are approximately 10 feet long by 3 1/2 to 4 inches in diameter, while
the suicide torpedo periscopes sre four feet in length and 2 1/2 inches
in diameter. The midget and suiclide submarine periscopes are rigged with
hoigts for raising and lowering. Both periscopes train through a full
3609 circle. Although theSe small periscopes appear to be crudely manu-
factured by American standards they are considered well designed for
their projected use. .

2. Large periscopes (Not installed on any submarines): The larger
periscopes {(those of 27 to 40 feet in length) found at shore installa-
tions and not installed on any boat are all of German design and manu-
facture, It is possible that one of these instruments {a 10° z 1.5°) is
Japanese made, but if s, it-has all the characteristics of a German made
Carl Zeiss periscops.

3, Large periscopes {Installed on the I-14, I-400, I-401l): TRach of the
three l-class submarines surrendered to Submarine Squadron Twenty, is
equipped with two periscopes of German make, approximately 40 feet long
and 7.872 inches in diameter. Both the attack periscope and the large
head, 3o called "Night Scope", appear to be sxcellent instruments both
optically and mechanically. The attack periscope elevates 20° and de-
presses 10° and is an improvement on the American design in so far as the
tapered section is concerned being only 1.235 inches at the window. It
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is doubtful, however, if this instrument possesses the all round effi-
ciency of an Ameriéan atback periscope. Both the night and attack
instruments employ a split lens stadimeter attachment whioh swings into
the line sight over the observer's eyeplece. :

The night periscope is quite similar in appearance to our own radar peri-
scope with a tapered section of approximately 4 1/2 inches in diameter
with the: head section 3.560 inches at the window. The general mechanical
characteristies are the same as the attack scope, but night scope has an
elevation of 800 and a 10 power optical system. The diopter setting is
fixed at plus-2. The attack scope, on the other hand, is equipped with
ad justable focus. )

* There are two features incorporated in these two periscopes which might
be of benefit to the U.S. Submarine Navy. One is an azimuth sight

. arrangement which projects a portion of the azimuth circle into the fleld
of view of the periscope eyepiece for the purpose of reading the bearing
while still keeping both eye and periscope trained on the target. The
-other, which is of vital interest to both operating and repair personnel,
is the ingenious hull gland packing. This packing 1is similsr to the
-Garlock Chevron design but is a complete ring of heavier construction.
4, Commentary: In general, it is felt by this aetivity that the Japa-
nese made periscopes are inferior in both quality of workmanship and
utility to the newest types now installed in American submarines; and
that the German menufactured instruments, although excellent optically,
are not as well adaptable to all around cperation.

' In addition to the six periscopes installed in the I-14, I-4C0, and I-401,
the PROTEUS has on board one attack periscope and one night periscope
which will. be turned over to Naval optical experts for disassembly and
analysis. ;

'I-14 Submarine: Anschutz Gyro Compass Equipment

There are two complete Master Compasses installed on the boat, elther one

- of which, through a switching arrangement, may be used to transmit the
compass heading to the repeaters. The equipment for both compasses con-
sists of forty-two separate units as follows; and are marked with the
seme letters as shown. »

Al - 220 v.D.C. supply switch which selects the supply from either bus to
either or both compasses. There are two switches, one for each compass,
in the unit.

A4 - 50 v. 50 n. gupply switch. There are two of these units, one for

each compasse.
: . /

A6 - 3 pole single throw 120 v. - 333 ~, supply switch for the water pump

There are two of these units.

B2 - A fuse panel and jot. box for the A.C. and D.C. supply, gyro supply,
follow-up panel supply, water pump supply and a transformer for the alarm
unit. Two of these units.

¢ - A unit consisting of three ammeters to measure the current in each
phase of the gyro supply. Two units.

002 - Is a damping cut out switeh and indicator. One unit for both com-
passes. :

D2 - Is a switch panel with two double throw multiple pole switches and
two indicating lights. By the switching arrangement either compass can
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be operated from either M.G. set. The indicating light shows which gen-
-erator is being used. One unit. g

E - Is a Starting switch for the motor genexﬁtor. Two of these units.

F2 - Motor Generator. The D.C. motor operates on 220 v.D.C. The gen-
erator generates 120 v.A.C. 333 cycles. The speed of the set is 3330
r.p.m. Two units.

X - Master Gyro. The sensitive element is sealed within a brass sphere
which floats in a low gravity liquid. On the top and bottom and around
the horizontal circumference of the sphere there are carbon contact sur-
faces which evidently make contact thru the floatation liquid to the con-
tacts on the frame which surrounds the sphere and whleh is kept in align-
P ment with the sensitive element thru gearing to the azimith motor. The
o - ' : contact surfaces on the sphere make connections to the gyro rotors, damp-
- ing coil, and a large horizontal coil wound around the lower inner sur-
face of the sphere. A circular tank surrounds the top of the gyro sup-
port frame and contains the balllstiec oil. The north side of the tank is
= connected by a tube, thru magnetic valve chamber in the bottom of the
frame, to the south tank. The gyros are mounted at right angles %o each
other and are connected together with a link arm mechanism on the top of
the zyros. The bearings are lubdrlcated thru winking with oil from the
- 0il sump in the bottom of the sphere.

: Figure 117 e
¥ . : ANSCHUTZ GYRO COMPASS, I-14

The head can easily be disassembled in two parts. The upper part con-
tains the single and 36 speed cards. The lower part has the supply and
transmitter jack plugs mounted on it -« a vertical column of six slip
rings which bring the gyro supply, the damping entout and follow up eir-
cuits to the sensitive element. The cooling water is piped through this
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part of the head passing thru & rubber hose which has a pinch cock type
of valve to increase or decrease the amount of cooling. The valve is
operated by a thermostat. The water flows through a coil immersed in the
floatation liquid and located just above the sensitive element. The

- normal temperature of the system is between 30° and 40° centigrade.
_Above this temperature another thermostat closes an alarm Switch causing
the alarm to scund. The follow up 'motor, a type of synchro, is mounted
on the upper part of the head. The ExW and NxS levels are mounted on the
upper part of the head and are brought on scale merely by placing the
required weights around the head. In other words the whole compass with-
in the gimbal system is leveled by this operation. There are two of
these units., ' s

12 - Is the water pump and is operated from the gyro supply 120 v.A.C.
333~ . Two unlts. ) '

M2 - Is the elecironic follow up panel and seems to operate on the phase
shifting principle. Two units.

N2 - Is-the transmitting panel. An A.C, motor with two windings, one of
which is energized directly from the gyro supply, and the other from the
follow-up panel, is -geared to a selsyn type transmitter which trensmits

directly to the follow up motor and therefore the compass cards are not

corrected for lat. and speed errors. The transmitter is also connected

to Sv, the lat, and spesd corrector unit. The transmitter and repeater

system is energized on the stator from the 50 v. - 50 n.a.c. supply.

Two of these units. )

Sv - Is the speed and lat. corrector unit where the heading to the re-
peaters, by the use of a selector switch, can be transmitted corrected
for the speed and lat. error, or transmitted uncorrected. The unit con-
sists of two synchros one of which records the uncorrected headirg. This
synchro has to be synchronized with the compass card reading manually,
because of the gear ratio involved, between the transmitter and the com-
pass card, 360 revolutions of the transmitter equals 1 revolution of the
card. This synchro is geared thru a gear shifting mechanism to a second
synchro which, when selected, transmits the corrected heading to the re-
peaters.: The correction is made by finding the number in the table on -
the cover of the unit which is at the intersection of the speed and lat.
desired.. By turning the crank on the correction mechanism and watching
the indicator until the desired number comes up, -the relative position of
" the correcting transmitter is changed so that the proper correction is
made in the repeaters. Two of these units.

N - Is a repeater panel containing the fuses and switches for each re-
peater. : Two units. .

N3 - Is a selector switch through which the heading from either compass
may be directed to the repeaters. One unit.

0l -‘Is'an alarm unit. The audible klaxon operates when the floatation
l1iquid gets too hot (about 40°C). The visual indicator, a lamp, shows
that the gyro supply is energized. Two units.

Pl = Is a junetion box bringing the damping cutout switch and indicator
supply from both compasses to the damping cutout unit. One unit.

"Rz - Is a repeater junction box. A4Also contains a rheostat for dimming
repeater lights. Five units.

S2 - Is a repeater. Five units.
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An“esuxiliary compass supply system is also included in the system. It is
an electronic device converting battery D.C. to A.C., energized from the
lighting supply. Meters record the voltage, current and frequency of
each phase thru a selector switch. There is also a voltage and frequsncy
control unit. The output of the unit is 120 v. - 4 amp. 333 cycles.

Figure 118
ANSCHUTZ GYRO COMPASS

Figure 119
ANSCHUTZ GYRO COMPASS
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‘M. Main Trim and Compartment’Drain Pump

R I The primary function of this two stage centrifugal pump (similar to
the Gould pump) is to service the auxiliary tanks. The pump manifold is
also provided with cross connections to permit using this pump as a com-
partment drain pump if emergency conditions require it.

* 2o The pump is shock mounted, wood and rubber are used as snhockmounting
material. Large flexible couplings are interposed, between suction and
discharge lines, pump strainers and valve manifold. The Japanese method
and design of flexible mounts as found aboard the I-Class boats appar-
ently disregards the correlated idea of also sound proofing the ship aux-
jliaries., The pump 1s located in the pump room approximately 4.5 meters
below” the water level.

3e In series i6peration the pump capacity‘aﬁ 1800 r.p.m. equals S0
metric tons per hour at a discharge pressure of 9.55kg/em?. The approx-
1mate”maximnm depth for operaticn in series is 100 meters. -

4. in parallel operation the pump has a capacity of 300 metric tomns
per hour at a dlscharge pressure of 1.5keg/cm? and 1800 F.p.m. pump speed.
The maximum depth for parallel opq;ation is approximately 19.5 meters.

5 The priming pump is mounted on top of the pump motor housing. The
pump assembled welghs 594kg and was manufactured by the Minohara Co., of

Japan.

Figure 120

TRIM PUMP, I-400

‘Ne Forward‘Togpedo Room and After Room Trim Pumps

Each room has a centrifugeal single stage pump of 60 ton per hour capacity at a
' discharge pressure of l.5kg/cm® above suction hg. The maximum pump speed is
o 2200 r.p.m. The power required to drive the pump at maximum load equals 20
' h.p. per pump. .  The starting switch and rheostat are installed in the same
compartment with the pumps but the control mechanism for handling the output
of either punmp is in the control room and conslists of a control vaive and hau-
dle; to direct the flow and quantity of water pumped between forward end after

12
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trim tanks, as the fore and after trim of the ship necessitates it.
‘mote pump operation control station is in the control room and operates on a
The after room pump is connected o sea via cross

‘'semi-antomatic principle.
The shoek mounting of these pumps

connections and & hand lifted check valve.

is in all details similar to that of the main trim pump. )

O.

Engine ﬁbom Bilge Pump

This pump is a four stage centrifugal type and has a capacity at 2300 r.p.m.

of 10 tons per hour with a maximum discharge pressure of 6kg/cm=.
can also be used via the proper crossconnections on the main drain line, but

normally discharges into No. 11 fuel ballast tank.

R.

Drain Pumps

No. 1 is located in the forward torpedo room and No. 2 in the pump room.

pumps are of the reciprocating 3 eylinder type and are in their overall con-
struction similar to our drain pumps (Portsmouth type).
pump is 30 metric tons per hour and the maximum allowable pressure equals 12

kg/cma. The maximum speed equals 112 r.p.m. Both pumps are shock mounted

similar to the mount used on the trim pumps.
-tank, torpedo compensating water, the bilges and will pump the forward trim

tank to sea., Pump No. 2 in the pump room when used for any of the above men-

The pumps service the W.R.T.

tioned purposes is to be lined up with the main drain line and then cross-

A.

Pu

connected by opening the proper valves on manifold.

Part IV - OTHER TYPES OF SUBMARINES

Midget Submarines

Type I = Mi@gét Submarines with Torpedo Tubes.

08e:

Offensive weapon, short range.

Genleral Characteristiocs:

Length Overall P8 O 00 0800000 A0ENIOECOR OISO ESSOSTOICREOIROOST 85 ftein
Beam .......‘.‘..-‘...'.l.....l..l...OO..‘.I..'....'I'O 8 ft 9 1/4 in
D]’.‘aft (‘approx) - heavy 00000000000 0%2000000s 00 sesos0ven 7 ft 9 in
B light SO 0 000068500 60800V SLSSSsense e 6 ft s,in
Displacement heavy (appPrOX) seevcseccsssscescsscsncssssaseans 70 tons
Height conning tower above Keel cccecsescecseccsccnscasccenace L3 L
Pregsure NUll seecsceccececsscsossssscccscssscessssoces 6 £t 8 in I.D.
Periscopes,‘......C....'.'.l...'..ll.o..l... one 5'66 in OID.’ 10 ft
: ' 6 00 P8 CBONPOBOOEE B OO SN GLCOENEBBNOES 6 in long. (6.0ﬂ°5:)
complement L 3 B IR BRI B B OR A BE B BN BB NN BE 2R B BE BE L BE BE BN CNK AR BN B BN N BN BB Y K- BN N N Y four tO six

Propulsion:

GONEeTatOY eeessceesessssscssssescessssconssess ON€ Six-cylinder diesel
Main motor eseseccccescessses ONne connected t.: propeller shaft through

esesseccssscessesssses Articulsied double reduction gear.
Battery cells (apDrOX) ececesseccescccsc: -osscssosesanesses 100 Small
Propeller coeseccocccccsscscccessscces O & 5 1/2-in diameter, 3-bladed

Armament:

Torpedoes 56086 008800 000000000000000000000800COIOCROCEOIOITEOCOTTETSTS tWQ 18 in

$-01-7

The re-

This pump

The eapacity of each
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Figure 122
HIDGET SUBMARINE, PORT SIDE VIEW
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Figure 121
MIDGET SUBHARINE ON BLOCKS




S : : Figure 125
R MIDGET SUBMARINE, BOW VIEW

Figure 124
ACCESS HATCH TO CONTROL ROOM, MIDGET SUBMARINE
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-  Comnstruction

1. Pressure hull is 5/8 in. thick and consists of four sections of
welded construetion. The sections are bolted together with inserted as-
bestos or ribre zasket. Frame spacing is 12 1/4 in. The frames are 1
3/4 in. by 2 5/8 in. angle.

B The pressure hull consitutes the maximum beam. The parallel middle
body is-about 25 feet long. The submarine is well streamlined.

Se Vertical and horizontal stabilizer fins with rudder and stern plane
sections are installed just forward of the three-bladed propeller which
is on the axis of the pressure hull. There are no bow planes. As viewed
from asiern the cross-section of the fin is flat on the counter-clockwise
at the forward end with respect to the axis of the submarine to counter-
act the rotating effect of the single propeller.

4, There is a bow bouyancy tank forward built around the upper half of
the pressure hull. There are two free flooding holes on each side. The
single vent at the after end is operated by hand from the control room.
It is probable that this tank is used primarily for compensating with or
without . torye&oes in the tubes,

" B Two main ballast tanks arse built into the superstructure forward and
. aft of the conning towsr blister. The vent for the forward main tank is
inside the falrwater which forms part of the blister while the vent for
the after tank 1s in top of the superstructure and well aft. The section
of the superstructure around the conning tower blister is free flooding.

The after body 1s free flooding.

Figure 125
BATTERY COMPARTMENT LOOKING FORWARD

Arrangement B

1. The forward section contains two muzzle-loaded torpedo tubes mounted
vertically, one above the other on the centerline. There are a high
pressure air flask and a torpedc impulse flask on either side of the
tubes. PFiring valves for the tubes are opsrated from the control room.

N

116
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) | . The tubes have a portable 4-dog door which may be secured externally on
. . . the muzzle of the tubes for trial runs when torpedoes are not aboard.

Preo F NH 7F 55_

Figure 126
CONTROL RQOM, FORWARD PORT

NH 5 eS e

Figure 127
CONTROL ROOM, FORWARD STARBOARD .
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2e The control room is located directly below the single access hatch.
In this area are located a gyro in the forward port corner, the periscope
on the centerline forward with cable holist drum to starboard, automatic
and manual control for the stern planes in the forward starboard corner,
- . steering controls aelong the port side, motor for periscope hoist and
o - reciprocating drain pump to starboard amidships, a radio receiver in the
after starboard corner, and an air conditioning coil in the after port
corner. A six-valvé air manifold is secured to a "periscope well"” eylin-
der J.f about two foot length which protects the periscope eye-piece and
operating gear in the lowered position. Piping for alr, hydraulic oil,
fuel and drainage systems fill the lower section. There is a ballast
tank in the lower portion of the control room inside the pressure hull.

Wf oTe Z£ /!/H /£ 7

$-01-7

Figure 128
ENGINE, LOOKING MW

Se The engine compartment is separated from the control room by a

" watertight bulkhead and door. It contains the six-cylinder diesel wlth

: , the generator at the after end. A fuel tank is located on the port side
o7 " extending two~-thirds the length of the compartment. A hull ventilation
- ' ‘blower is secured in the forward starboard overhead. Immediately aft is
the hydraulic oil replenishing tank and hydraulic pump. Main power
switches:and busses are in the after Starboard corner. An air condition-

. ing. compressor of about 1/4 ton capacity is located in the after port

‘ corner.
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Figure 130
ENGINEROOY, LOOKING FOR
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Figure ‘129
ENGINEROOM, LOOKING FORWARD
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4. Abaft the engine room is the after battery compartment separated by
_ - a watertight half-bulkhead. Fuel tanks are outboard of the batteries s -
B inside the pressure hull. “ ' ,

Figure 131

ENGINEROOM, LOOKING AFT

Figure 132
ENGINEROOY, LOOKING AFT
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Se The: motor room is separated by a watertight bulkhead and door. The
main motor drives the propeller shaft through an articulated double re-
duction gear.

General Remarks

1. The periscope is hoisted bx an electirc-driven double reduction worm
and gear drive to the cable drum. There is a clutch arrangement which
allows the second worm and gear with cable drum to be disengaged and the
first worm and gear engaged to a shaft which has an eccentric on the
lower end for actuating a small Teciprocating drain pump. .

2 The hydraulic oil pressure is supplied by an electric~driven single-
gear pump. Therc is no accumulator. Discharge piping from the pump goes
through: the pressure hull just forward of the bolted joint in the after
part of the engine room, extends completely around the hull for cooling
purposes, and re-enters the hull in the same vicinity. A single supply
line leads to the control Toom with individual return lines from various
equipment to the replenishing tank in the engine room.

3. Steering is accomplished from the control room through a push-rod
and bell-crank arrangement. The upper and lower rudders are not mounteé
on a single stock but are secured to an athwartship vertieal yoke. Povier
is supplied either by hand or by a hydraulic pliston with a manvally oper=
ated sliide control valve.

4. Mechanically the operation of the stern planes is comparable to that
of the steering system. .The operation of the control valve for the
hydraulic piston is a combination of automatic and manual control. The
automatic. feature affects both trim and depth. A piston is exposed to
sea pressure on the lower end and to & hendset s$pring pressure on top.
The piston is connected to one side of a lever and a heavy pendulum is
supported on the opposite side of the fulcrum. Movement of the hydraulic
piston slide control valve is through a slotted arm and sliding block,
which is: spring loaded, connected to the pendulum. The purpose of the
spring-loaded slotted arm is to reduce oscillation. With the above sys-
tem, if the depth of the submarine is geater than that set by spring
tension on: the piston, sea pressure moves the piston up which operates
the hydraulic control valves and moves the stern planes to "rise”. On
the other hand, if the boat takes an up or a down angle, the pendulum,

in remaining in the vertical, operates the control valve in a direction
to move: the stern planes in the proper direction to bring the boat to an
even keel. Obviously, it is necessary that conditions of neutral buoy-
ancy and good trim be obtained at a desired depth before the above system
can possibly operate satisfactorily, since it controls only stern planes.
Through: & hand-operated laver which increases or decreases the tension of
an additional heavy spring attached to the lever on the depth-piston side
of the fulerum, manual control over-rides the effect of the automatie
feature.

5. There is no ‘air compressor. The alr flasks forward are charged
through a charging connection in the conning tower to the air manifold
in the: control room. e

X8 The vertical antenna can be raised about 4 1/2 feet from the control
room manually by means of worm shaft and traveling nut secured to the
mast.

7. The hull ventilation valve abaft the vertical antenna is operated
manually. The main engine exhaust valve immediately aft in the conning
tower fairwater is also manually operated.

122
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8. . A radio antenna about 10 feet long is stowed to starboard and abaft
the conning tower. It 1s raised through ninety degrees by means of worm
and quadrant gear.

9., A ballast keel extends below the contour of the pressure hull. It
is: filled with lead. With the center at about the forward end of the
conning tower, the length is 29 feet. Cross section is 13 in. by 6 in.

T0. The. submarine appears to be fairly well designed. Construction is
fair. Freedom of movement within the submarine and accessability are
very restricted.

11. No submarines of this type were found %o be in operating condition.

Type II - Midget Submarine, carrying External Torpedoes.

This type of midget Submarine, by development and construction, falls into
three classes:

Glass 1. (Designation number less than 1000).
Purpose:

Offensive submarine, shoxrt range.

General Characterlstics:

Length overall,.Q....Q...OCC.l.Q.o.o..OGDO.u|........0i..lll.. 55 rt
BeamA...I.'....&....IO...GIQ......00.....00.....0..l.....4ft31n
Pmssure hull, diameter .Ql....o...o...-...'......«..0'0.0 4ft sin
Hull thickness .QCI....:.~'..I.I..DI.O..ltll....'..“.l’.ln... 3/8 1n
Displacement (8DDPTOX) ececceessceacscscecoescessencssscsvscsas 20 tons
Periscope 0.......0...O...‘....‘..'.6.C.......I...O.'I..'.QQ.... one
Complement .....l..'..l............ﬂ....ll'.........q......c... two

Propulsion:

Diesel 00906000800 86000°0C00E020000FPCQRIGOICRISITIBIORBSORTCGES one Six-cylinder

M&iantOI' 20 008 PSP ECIVNP0ETEPCRICEIOPOCOROERRREOCOREIVNTARRNRIIESTIPIOSTSETS one

PI’OpBlleI‘ 48 008800008800 000800060608C00e00 one S-bladed, 51 in diameter
Battery ZroUD eecccsesscessesse One of approximately 50 small cells

Armament:

TOrpedoesS secececscesssecss HWO external 21 in, 25 ft, 2 3/4 in long

Bow warhead (which can be omitted) fitted inside conical structural
bow section,

gonstruction

This type submarine is of welﬁed construction and is made up of three sections

which are bolted together.
long and of 4 feet, 3 inches external diameter.
form of a truncated cone and is 6 feet, 6 inches in length.

conical and of l4 feet, 10 inches length. Frame spacing is 21 inches and
pressure hull thickness 3/8 inches.

Arrangement and Genersal Remarks

ih A warhead is inserted in the bow section. This can be omitted but
upon what occasions is not known.

123

The parallel middle cylinder is 32 feet, 10 inches
The bow section tapers to the
The after body is



Figure 134
HIDGET SUBMARINE, PARTIALLY SUBMERGED, STARBOARD SIDE

Figure 135
HMIDGET SUBMARINE, STERN VIEW




Figure 136
MIDGET SUBMARINE

Figure 137
MIDGET SUBMARINE IN CAVE




it gt b i s

v

RESTRICTED

39

Figure 1
BOW SECTIONS OF MIDGET SUBMARINE

gure 138
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2, A for,tabie fuel tank of pressure hull diameter is installed in the
after portion of the bow section followed by a semi-circular tank of 1
foot depth.

Figure 140
BATTERY COMPARTHENT

Figure 141
LOORING FORWARD FROM OPERATOR'S POSITION
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Se THe control section contains manual operating gear for upper and
lower rudders, stern planes and forward planes which are abreast of the
conning tower blister. All planes are mounted in stabilizing fins. Op-
erating valves for air, fuel, and water systems are primarily located in
this area. APt of the operators seat is hand-operated periscope cable
hoist with a down haul on the starboard side. A blister on the top of
the pressure hull immediately aft of the access hatch contains the peri-
scope, hull ventilation and supply valve, and engine exhaust valve. Both
valves are opened and closed by a single operating lever connected to
spring-loaded push-pull rods. -

Figure 142
LOOKING AFT FROM PERISCOPE POSITION

Figure 143
LOOKING AFT FROM FUEL TANK

-
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4. The main fuel tank is abaft the periscope and is of rectangular
shape filling the lower half of the hull cross section; it is portable.
The engine is installed on the centerline. Circulating water is supplied
tlirough the pressure hull just forward and to port of the engine. Inlet
and outlet valves are operated by a single lever from the control section,
A small fuel tank is abaft the engine with a small lubricating oil tank
mounted on the forward side.

S. The engine is connected to the motor through a reduction gear and
shafting which runs through a duct in the after fuel tank. The motor
connects to the propeller shaft through a second reduction gear. There
is a trim tank aft of the motor reduction gear.

6. Ventilation and engine air supply enters the submarine through the
upper and forward valve. The engine alr suction is through a sheetmetal
duct from the forward end of the battery compartment to the engine air
manifold. Suetion can also be taken from the boat. The engine exhaust
discharges through the hull above the after end of the engine and is led
through an external pipe to the after valve in the superstructure.

7. There are three sight ports in the access trunk; dead ahead, to port
and to starboard.

8. Two external torpedoes are secured at about 359 port and starboard
of the keel by means of bevelled wedges on the torpedo fitting into
tapered slots built out on the hull. The torpedoes are loaded with the
warhead. aft and fired astern. There is a single stop and firing bolt on
each side which is operated from the control section inside the subma-
rine.

¢lass 2. (Designation numbers from 1000 and from 2000).

IV P

Figure 144
MIDGET SUBMARINE, PARTIALLY SUBMERGED, PORTSIDE




. Figure 145
"MIDGET SUBMARINE, STARBOARD VIEW

Figure 146
CENTER SECTION BEFORE ASSEMBLY
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Figure 148
LOOKING AFT FROM OPERATOR'S POSITION
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This model of midget gubmarine differs from that described as Class 1 in
minor details only. Pressure hull construction, dimensions, power plant, and
arrangement are practically identical.

Differences from Class 1:

1. The main fuel tank amidships is elliptical instead of rectangular in
cross-sections.

Figure 149
LOOKING FORWARD FROM AFTER END OF FUEL TANK

2. Beginning with midget submarines early in the "1000" group, the
small gyro compess forward of the operator's position has been omitted.
Instead of the gyro, an external magnetic compass is mounted in the for-
ward part of the conning tower blister fairwater. A light is installed
inside the pressure hull in a tube directly below the compass. The ccm-
pass card is reflected by mirrors through an adjacent tube to a frosted
glass screen directly in front of the operator.

The adjustment of magnets for compass compensation must be accomplished
externally with the external bolted dome removed.

3. Thers is But one eyeport to starboard in the access trunk. The port
one was omitted and one dead ahead blanked off by the gyro.

0




Figure 150
ENGINE CONPARTHENT
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Figure 151
TAIL SECTION, LOOKING AFT




Figure 153
HIDGET SUBHARINE ON BLOCKS, BOW VIEW

(Designation numbers starting with 4000C)
o Figyre 152
'MIDGET SUBMARINE ON BLOCKS, PORT SIDE

Clagss 3.




This class of midget submarine is in general similar to classes 1 and 2.

Differences from Classes 1 and 2:

1. There are no known instances of warheads installed in the bow sectiaon.

2. The parallel middle body is three frame spaces longer, 63 inches,
making the overall length slightly less than 60 feet. Bow and tail
structural sections are interchangeable with the other classes.

3o fcrward horizontal fins and planes have been moved about five feet
forward of the conning tower blister, which is in the same position with
the other classes.

4. The externally fitted magnetic compass has been omitted.

5. The.amidship fuel tank has been relocated forward of the operators
position, which is made possible by the extended parallel middle body.

Figure 154
LOOKING AFT FROM OPERATOR'S POSITION

6. A second periscope is installed aft of the original periscope and
the hull supply and engine exhaust valves. The second periscope has no

holgt but is lifted by hand and the yoke is supported by short cables to
the overhead, - B )

7. Complément is probably increased to three. It is possible that this °
class of midget submarine is used for training purposes.

The one-man midget submarine in general is not impressive in design or layout
of piping and miscellaneous equipment. No submarines of this type were found
in operating condition. ‘

1
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FORWARD TORPEDO ROCH LOOKING FORWARD

Figure 159
SUBMARINE ASSEMBLY TUNNELS, KURE
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B. Japanese Submarine R0-58
Purpose:
Offensive submarine.

The RO-58 was campleted in 1923. It 1s obviously used for training pur-
poses. or coastal patrol at present.

General Characteristics: (from ONI 41-42)

Length .-....V......a....‘.......'.°.°.°°‘..‘°..'............. 250 tt
Beam PO S 0 Q0 00 00000 SO0 SDBHTES OB 00083 SEICNHOHNOSESSESOD 23 rt, 6 in
DTAft cevessecosscaccssessnscsssvespacecescssoneccecssrcansenaee 13 £t
Displaoement, SUITHCO secccsscscsscacscssssconsscssnceceese 589 tons
Armament - torpedo BUDOS ocosecsescecscsssenncccesss foOur 21 in, bow
torpedoes [FX X E X E XN EN NI NN NN NN NN N A N A NN N NN W) eisht
BURecoececeseasssssssscnscasceees ONO C.P. 3 in 15, mounted
esesssssosvensssscanasce fOIWard on bridgﬁ deck level

complement ..‘............;...-.o'.ﬂ'ﬂ.......'.'0.........0..... 65
Pmpulsion - 0103613 eccescesncssscacnsscs TWO Vj.ckers, lZ-cylinﬂer
motors OO 8 8 8320600000800 000083808 00P90S%06ca00068880 fonr

mel 20 000 0 20O P I VOGO O O DOQEREICOETOENICOOO OISR OPSSBROOIBIBOOROSELISES 65 tons
Horsepower - suﬁace 'YEEREEREEEENEN NI NN NI NN N NN N BN BN NI NI N N RN N ] 2400
submerged [EEEEERNNXENR NN I AN NN N B AN BE R N B N N N R NN NN 1200

Speed o SUTPBGO ceceesceccsscseonssassassessscssascoscsces 17 Knots
submerged P QG OGO 0 ORI ROOCOEBTODPOO SO0 BSOSO ITOCNTERIY 10 nots

'The pressure hull is of riveted construction and appears to be in good condi-
tion. The submarine is not in orerating condition and would require sn exten-
sive refit.

F_ijure 161
STERN VIEW, MAIN DECK, RO-58
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Figure 162
GENERAL VIEH, RO-58

Figure 163
TFORPEDO TUBE NEST, RO-58
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Figure 164
HAIN ENGINES, RO-58

Figure 165
TORPEDO ROOM LOOKING AFT, RO-s8
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B : Figure 166
S , CONTROL ROOM LOOKING AFT, RO-58

Cc. Japaness Submarines HA-101, HA-102, HA-104

‘Purpose:
cargo carrylng, slow-speed submarine.

General Characteristics:

Length ‘-..l..........’..'..’..G'..'..'9.".'.'...0'0.. 145 ft’ 11 in
Beamq maxim‘lm ...l0...........00...0.‘.00.Q...c.ool 20 ft’ 6 1/2 in
Pregsure hull ooooo.o-.-.o-oooc”ot-ooooo.o.to.o-on'oo 12 ft, 9 in I.D.
Test depth .'...'.0..........Q..........'a...Q...Q..‘..'.O... 5% ﬂ
Draft (est) .O......'....’..0...0.......0.......n............ 10 ft
Bridge deck (above WL) ecevceeccosscssccecesecscccesenvss 5 f£%, 7 in
Hei@t of shears (above WL) e."'.‘......Q.....Q.u....... 9 ft’ 8 in
Displacement (©St) eeseccascosscssssescoccoscsscscsssssness 400 tons
complement (est) .........'.....G.i..@.c.ﬂ.......ﬁ...ﬂ..'.‘ 50 to 40
Propulsion = 316881 eceeesscccccssccsscecescscceas ONO six~-cylinder
MOLOY ceccvosecsncsscssesnsonncoeoesesscescesoncescoss one

p'ropeller ShAft ecseccesesscscscscsosnceascscscssses ONO

Armament = ZUNS cecceceecsccccccsnces one 25mm forward, one 25mm aft
torpedo tubes .Qno.....ooo..'a.o.c...o...lo.on.ol.. none

Hull Characteristics

The pressure hull is 5/8 inches thick and is all-welded construction.
The ship is divided into three watertight compartments. There is nothing of
unusual interest in the construction of the pressure hull. These submarines
are definitely a masgs-production model. ;

1
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Figure 170
CONTROL 'ROOM LOOKING AFT,. HA-104

gure 169
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.é'igure 171
ENGINEROOM, HA-101 CLASS

General Remarks

1. The general impression is that this type of submarine was designed
to be built as quickly and economically as possible. The small single
engine power plant places it in the slow speed class.

2. The main cargo carrying hold is the forward compartment. There 1s
a 3 foot, 3 1/2 inch diameter hatech forward for loading purposes.

e The steering gear is of the worm and traveling nut type which moves
the single link to the rudder cross head. It is driven by an electric
motor.

Figure 17z
AFTER ROON STEERING GEAR, HA-101 CLASS
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4. The bow and stern planes are operated by hand power through shafting
from tlie control room.

“ 5., HA-101 and HA-104 are equipped with *schnorkle".

"B APR equipment is directional but“the‘ship must be swung to obtain
bearings. .

Figure 173 -
AFTER ROOM STEERING GEAR, dA-101 CLASS

7e All three submarines are covered externally with an anti-sound coat-
ing as described for the I-400 class. Its effectiveness is not known.

8. It is not recommended that these three submarines be placed 1ln. oper-
ating condition. A major overhaul would be required which would be con-
siderably complicated by the problem of obtaining missing parts for aux-
iliary equipment. -

Figure 174
GENERAL VIEW OF BRIDGE STRUCTURE, HA-104
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Figure 175
BRIDGE DECK LOOKING AFT, HA-104

Figure 176
AFTER PORTION OF BRIDGE DECK, Fi-1c4
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D. Japanese Submarine I-369

Burpose:
Cargo and fuel carrying submarine.

General Characteristics:

Length, overall ... ceccssceses 246 £t
Bea.m YR EEFNFENNN NN NN N ] L] L] s 0000 s 50 ft’ 8 1n
Dr&ft (est) XN RN NN eeeacesosscoes 15 ft
Displacement {(est) . cesssees 1200 tons
Pressure hull cecees . 18 £t, 53 in I.D.
Ccmplement (est) oo o0 I » cescescessescus 80
Propulsion -~ diesels two eight-cylinder

motors . ecesesscosssess GWO
Torpedo tubesS ececsce . . ecesces two forward

~Figure 177
I—369, OBLIQUE VIEW ALONGSIDE DOCK
RO-58 in foreground
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Figure 178
I-369 BOW VIEW

Figure 179
I—369, QUARTER VIEW
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MAIN DECK, STERN VIEW

I—369.
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gure 184

Fi
VIEW FROM BRIDGE LOOKING AFT
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Figure 185
INTERIOR VIEW OF BRIDGE, I-36g
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Hull Characteristies

The pressure hull is 5/8 inches thick and is'of riveted construction.
There is nothing unique in the design and for that reason no further investi-
gation was made.

General Remariks

1. The main cargo carrying spaces are the forward room and the compart-
ment aft of the control room. From forward the compartments are: Tor-
pedo and cargo room, living quarters, control room, cargo and crew's com-
partmeht, engine room, maneuvering room, and after compartment.

Figure 186
TORPEDO ROOM LOOKING FORWARD, I-36g

Figure 187
TORPEDO ROOY LOOKING AFT, I-369
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Figure 188
CONTROL ROOM HIGH PRESSURE AIR COMPRESSOR

Figure 189 )
ENGINEROOM LOOKING AFT, I-369
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Figure 190
ENGINEROOY LCOKING FORWARD, I-369

2. Steering gear is of electric~hydraulic double cam type with followe
up gear. Control is by hand power from the control room.

3. There are two large fuel tanks aft, external to the pressure hull,
one of which extends above the main deck. The arrangement of tanks in
the ship was not determined.

1

Figure 191
MAIN DECK, STERN VIEW



§-01-7

RESTRICTED

4, The after cargo compaitment had an endless chain elevator installed
for unloading stores to the main deck. -

Figure 192
AFTER CARGO COMPARTMENT, I-369

Figure 193
CARGO LOADING HATCH, VIEW FROM ABOVE, I-359




Figure 194
CARGO LOADING HATCH, VIEW FROM BELOW, I-369

Se A _"schnorkle" is installed.

Figure 195
SCHNORKLE VERTICAL PIPING, I-36%
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6. The exterior is covered with the usual Japanese anti-sound material
as described for the I-400.

7e It is not recommended that this submarine bs placed in operating
- condition as an extensive overhaul would be required.

Main Propulsion Equipment - 1.369, RO-58, HA-101

1. The main propulsion equipment and installation lay-out aboard the
I-369 is somewhat similar to that of the I-l4 with the exception of less
power, cheaper equipment and all around workmanship of rather poor qual-
ity. .

2o The engines are designated as type 23 and appear to be the common
single acting, four cycle, non reversible and non supercharged, eight-
cylinder diesel engine with a cylinder diameter of 370mm, a piston stroke
of 500mm, maximum speed of 360 r.p.m. The approximate horsepower output
is 1400 B.H.P. Engines are Japanese bullt and designed; the total weight
per engine when dry is approximately 32730kg.

3., The power transmission from engine to propeller is direct, no reduc-
tion gears or hydraulic clutches are used; only the necessary positive
jaw clutches between engine and main motors and tall shafting are in-
stalled. The main motor output is 600 K.W. per side. An exhaust heat
evaporator is installed in each engine exhaust line.

4, The RO-58 is powered with two 12 c¢ylinder, four coycle, single act-
ing diesel engines of the Vickers type and were bullt by Mitsubishi,
Japan under an English license. The maximum engine speed is 380 r.p.m.;
the S.H.P. developed per engine is approximately 1200. These engines
can at very slow or low speeds be operated on four or elight cylinders
only, by means of cutting the fuel supply off to the cylinders to be
idled in accordance with the timing sequence.

5. The HA-101 is powered by a single six-cylinder, four cycle, single
acting and direct reversible type (medium speed diesel engine). The
c¢ylinder dlameter is 300mm, the piston stroke is 350mm, the maximum speed
is 500 r.p.m., normal ships speed 10 knots and the engine weight when dry
is 9,90kg. Engine output 4L00 S.H.P.

E. I-201, I-202
Built at EKURE
I-201 I-202

Completed 2 February 1945 1) February 1945
Keel laid March 1944 June 1944

Purposes:
Offensive submarine, high speed submerged. Singie hull type.

Characteristics:

Lensth w OVEraAll eecssvesescsesscccocescssorocessecncscec 79 meters
between perpendiCulars ccccececsccscocssecssescsce’b meters

Pressure hull .eececececsscscscccsscscssssssss 59.2 meters

Eeam, MALN eceevscsscecncsescssscssescssccscsnscessseccossco 9.2 meters
Pressure hull dimeter ..........D.......v...‘.....ﬁ....’ 5.8 meters
Draft (stbd) = DOW cevocccscscceccescces 59356 meters; 5-532 meters
BLETN ceceevecsccsnscescnssnsssscsscsnescesn 5-705 maters

Displecement - SUFTACO seeccescssscsssssssccsscscessssssoss 1305.83
h submarsed FEEEEEEENRNENERIERENN NN RN RN RS NEN N NN N 1503'13

Test depth .‘..................‘.........-...'...D..'..Q.r 110 m‘aters
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Diving time to periscope depth cceceecaccessscenceereas. 50 seconds
Main engines ccceceesccecceos two MAN Typs, single aocting, four-cycle
6scsseessvececsnses 1500 B.H.P. each, 2700 S.H-P. total
min motors OO0 8 S0 OO0 S 000 S 090N OINCSTENSESDBEES four Type E, 5000 hp total
Battory sscoecccsecsscocscesscescsscsessss Special Type D, 2088 jars
Fuel 611 00 @ G068 000 P I POe 2P OTEEPL QLB OOEP PP CNO eSSBS ERee lhk tons
Fresh water 00 OG0B S OO P S B.OGCLOCROICDS SN SIQGENPNOSOESENOOODEPTRNBOES 7.356 tens
Provisions O PP COP 60O IO OTES OO SO SDOPOD PP S EOSOOSsEPESENNOOTE one mnth
Range-at 11 knots O 8 0000080000 OPECRNCADOONADRETYBREOOIOLERYS 8000 miles
’ &t 6 knots OO 5 &0 000G OO NO SO S AT s eseRORPLBSEGEEPSD 15000 miles
&t 1.5 knots ® 0 0 06O O SO0 CEN O OSOSSLBSOOSSeEBTANOIRIODOLLDS 60 hollrs
Speed = BUPLACO esecesccssccosssnsensssscssons 150‘&3; 170103 on battary
submerged, £or 50 mInutes cscseceecccscecccccacsvrascae 1043
Torpedo tubesS eececceceaccsssscsasess foOUr bow, 53cm, Type 95, Mod. 3
TOTPEAOES ccsesverccacocsscccosacnasassancssssse 10 Type 95, Mod. 2
DOCK GUNT ecesvvecsesscsocccanvecsscncccascsnnesoses LWO 25mm Type 90
Gun‘amunition 9509 P OO SR PIOETVWOOPOOISOSSOORPNOINRPICOOPOrRORPOSISESN looo rouﬂds
Periscopes - Type 88, Mk 3,Mcd 1 special, 8 mMEtBr ceevvevseccsaes ONG
: Type 88, Mk L,Mod 2 special, 8 meter ..ceceesecees. OREO
Personnel 0 0@ 8O0 OGO OO P S O 806000 P OPSSPORPESEOIESIOESIEAENOS 7 officers’ Asw
Auxiliary equipment
BEcho sounding equipment scceccecevsnssccesrececaccscncccoes OO
GYTO COMPABS sasecrssecsss 008 Type 3, Mk 2, Mod. 3 (Amschult)
Magnetic compass ecesscecscssccccscecsccss. 0RO Type 4, Mod. 1
Speed 108 ccecvescs. One Type 92, Mk 1, Mod. 1 propeller ty pe
Wake recorder (DRT) .ccecesesscscsccaascsss 008 Type 26, Mod. 2
Sounding machine ....c.cccoe.. 0n8 Type 99 (Submarine Special)
steering control ® @ 9 8 aT SO SSPD S OOHS0 S0 GSPEENCEsSSEIIORa automtic
Balancing apparatus (std tyDP6) eesvecccsecnccvess.ss Automatic
Drain pump fcontrol TOOM) ceoecsssescess COOtTifugal - 2 stage
surface ~ in S€ries .eccseceiscescssee 125 tons/hour
in parallel ..csccessceese. 300 tons/hour
submerged (110 meters), parallel,..... 30 tons/hour
Trim DUMD eseceescscosssnsesesssss Teciprocating, 30 tons/hour
HPair system 0 00 S0 ® QOO B OO0 O SEOSEINOOCPOEIPIOEEOEAEDPOSIODES 215 kg/omz
IJPair System @0 00O 60 PP S0 LV GO PSSO BUESEOOSOPEOONSOIBDTONEOTTRES 50 kg/cmz
Staebility characteristics (standard condition):
GM (bea-m) O 00 000 SP 0 RS N0 A0 ¢O0OHSE e PPeSOREs RSOOSR G 0.3‘} meters
GM (long) O P 0 GO 0BG 0O 9O OO SO L O OIONNCSOeEEPOEOENRQCON 1[’7 meters
GB (SUDMETZeAd) essvsscsccecossnsescescccessesasess o146 meters
Moment change trim 1CmM .ecccesnescccascccaccaaes 7.4 ton msters
Tons/cm IMNEISiOR coceescoscsciossscscassarennonrsonscsces 2028

General arrangement of compartments.

a. Torpedo Room (Fr. 19% - 38). In the torpedo reoom four torpe-
does are stowed on the lower level and two torpedoes outboard on the
walking flat. There is the usual arrangement of torpedc firing
equipment with impulse flasks, poppet tanks, and compensating tank.
The forward trim tank of nine ton capacity is on the centerline just
forward of the after bulkhead. Crews bunks are installed over the
upper torpedo stowage.

b. Crews Quarters (Fr. 38 - 49). The crews quarters contains the
sound room in the forward starboard corner with crews' W.C. in afier
port corner. #2 fuel oil tank which is inside the pressure hull
extends along the port and starboard sides and below the walking
flat in the forward half of the compartment. The negative tank, of
3.86 ton capacity, is just forward of the after bulkhead and om the
centerline. The speed log 1is on the centerline immediately forward
of the negative tank. The remalnder of the space aft of the #2 oil
tank is filled with high pressure air flasks and navigator's state-
room.
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 Ca Wardroom and Control Room (Fr. 49 - 78). The wardroom and con-
trol room are not separated by any form of partition. DBelow the
walking flat is the forward battery compartment, with #3 01l tank
below, followed by #1 auxiliary tank to starboard and #2 and #3 aux-
iliary tanks to port, with the after and smaller battery space fill-
ing out the remainder.

Above the walking flat, officers' country extends to about Iframe 56
followed by the radio room to starboard and the refrigeration com-
partment and echo ranging control room to port. From frame 6l to
frame 70 are the air menifolds, battery ventilation supply and ex-
haust blowers, and trim pump to starboard, gyro, periscope and ver-
tical mast trunks on the centerline, and I.C. boasrd, mein motor com-
trols, bow and stern plane controls, main drain pump, and drain
manifold to port. The after part of the cocmpartment contains store-
room and galiey to starboard with room, ammunition mesgazine, and
officers' W.C. to port.

d. Engine Room and Maneuvering Room (Fr. 78 - 112). The engineer-
ing space is of conventional Japanese arrangement but with no struec-
tural bulkhead between the engines and motors. The air compressors
are aft of the split control cubicle. Lube and fuel oil tanks are
below the machinery level. The hydraulic pump and accumulator are
ahead of the port engine.

e. Steering Room (Fr. 112 - 120). The steering room contains
electric driven worm and traveling nut type steering machinery and
the electric-hydraulic-worm and rack stern plane operating mechanism.
Below the walking flat in the forward end is a storeroom and the
after trim tank extends from frame 116 - 120 to two-thirds the
height of the compartment. Air signal ejector is mounted in the
overhead.

Tank arrangement and capacities.

Tank Location

Internal or External
frames

Capacity
metric tons

Stern 10

#1 Buoyancy

15,264

#2 Buoyancy
3 Buoyancy

#1 Main tank
2 Main tank
3 Main tank
I, Main tank

#1 Residual water in Main tanks on. surfacse.

#1 Aux. tank
2 Aux. tank
#3 Aux. tank

#1 Torp. Comp.
#2 Torp. Comp.

Fwd. Trim
Aft. Trim

Negative

28 - 37 P&S
37 - 46 P&S

11 - 22

4,6 - 67% P&S
67% - 88 P&S
111 - 132

6& 69 Stbd
6l 66 Port
66 - 69 Port

26 - 29
29 - 393
332 - 38
116 - 120

L7 - 49

2l.744
20.76¢
57.77
39.407
27.892
25.724

.518
Mt Total 1%%?%5‘

11.0

21.631
8.170
2.853
8.635
9.001

3.863

total
total
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Fresh water

%l 0il tank P&S

7.356
cubic meters
10.304
b5.62k
5.861

2 011 tank
3 0il tank
), 0il tank 37.992
5 01l tank 102 35.671
#6 01l tenk Port 110 X 7.281
#7 0il tank Stbd 110 7.281

PAPIPI I B

Light fuel oil 88 (overhead) 0.750

#1 Lube oil 82+ Stbd : 7.84L0
#2 Lube oil 82% Port 7.840

Settling tank 9C 2.414

Main lube oil tank - 93 B&S ' 9.500

Lube oil for shaft 102 - 105 DP&S 2,616
bearings

3. Arrangement external to pressure hull.

a. The superstructure is very well streamlined. The only objects
whieh project are the forward and after capstans and the irregulari-
ties around the upper after end of the bridge fairwater. Deck bits
can be housed, the two 25mm guns and stands fold below the deck, the
periscope and vertlical antenna supports are streamlined and the
covered bridge and conning tower fairwater are of smooth contour.

b. The #2 and #3 buoyancy tanks, #2 and #3 main tanks, and #6 and
#7 fuel oil tanks are built into the sides of the superstructure.

Ce A ballast keel extends from frame 35 - 101. It is 0.8 meters
wide at the top, 0.6 meters at the bottom, and 0.3 meters in depth.

d. Distances from ballast keel to:

Main deCk =~ DOW cessceacsnscovsssscsosnocs meters

. 7.2
midship ceeceverereceriecavecncenscnnness 7.0 meters
SLOIND coeeestceccscetosscnsssnnssvsnsanees O.2 moters
Top - periscope ShearS scecesssscestssscsscscsssnees 12.5 meters
raised DPeriSCOPE ceeececceccesecsccscssssassacsss 16.5 meters
conning tOWeT ceciesccccesssesnscecscsseanscas 8.85 meters

s eres v

8. - There is a total of filve hatches.

Conning tower, diameter ......ciectvncccroveccnss

Control room, dlameter ......cccceveee.

Torpedo room - crews' quarters, diameter ......c.eeievev.. 650mm
ONZINe TOOM scececsovesssssocosnsanas

L N N

Pressure hul; and conning tower.

8. The pressure hull is of welded design, being of circular cross-
section throughout.. The maximum diameter is 5.80 meters and taper to
2.78 meters forward and aft. The pressure hull is 22 meters in
thickness over the middle 3/h of its length and is 18mm thick at the
end sections. In construction the pressure hull is prefabricated
into eight sections and then assembled. Hull plating is designated
as Type 2, the characteristics of which are not known; it may be
safely assumed to be mild steel,
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* be. ‘The pressure hull framing iz internal and is in general of the
bulbous angle type with spacing of 500mm and 650mm. The first frame
of the pressure hull 4s at frame 21 and the last at frame 118.

¢. There are patohes at frames 56 and 71 for removal of batteries
and hard patches over the engines and ocontrol cubicles.

d. The only pressure bulkheads are at frames 38 and 78.

e. The conning tower is flat on top and somewhat oval in plan
cross-section. Length is 3.35 meters, beam l1l.7 meters, and height
2.7, meters. The side plating is 32mm in thickness and some splinter
protection is clajimed although it is mild steel.

L. By deflecotion measuremeats at 100 meters, the oconning tower was
determined to be the weak point In %the structural design, having a
Jateral deflection of émm. Deflection of the bhull as measured in the

}

General Remarks.

a, Although this design of submarine has achieved its purpose of
high submerged speed, the general layout, especlially with respeot to
trimming moment, was not accomplished without difficulties. After
$he I-201 had conducted trials, a considerable modification to the
tank arrangement was necessary. As originally built, fresh water
wes carried in #1 port and starboard fuel tanks. Whether fuel was
carried in the fresh water tank is mot known. The #2 and #3 port
and starboard buoyaney tanks were added as were #6 and #7 fuel tanks,
The #f2 port and starboard main tank forwerd bulkhead at frame 55 were
romoved and the tanks extended to the after end of #3 buoyancy tanks
at frame 46. An additlional torpedo compsnsating tank was installed
in the torpedo rcom below the walking flat between frames 26 and 29.
'his considerable modificetion left a surface trimming moment forwardg
although the submerged condition wa3s deemed satisfactory. To correct
the surface condition, three tons of ballast were added to the bal-
last keel at about frame 97 and a pressure thres ton buoyancy tank
added in the starboard superstructure at frame 107 to restore the
gsubmerged trim.

The internal tank construction is of irregular shapes, primarily to
utilize all possible space; however, it 1s antirely possible a more
satisfactory arrangement could have been made which would allow more
ease and simplicity in construction.

b. 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

sipgle stem and yoke by hydraulic power.

Ba Prior to the installation of the additional buoyancy tanks and
sxternal fuel tanks, hydraullcally operated shutters for the free
flooding openings in the superstructure forward and aft were in-
ptalled. After submerging the shutters were closed to provide a
more streamlined surface. It 1s claimed that the submerged speed
was increased 0.5 knots. :

d. The original design specified lntermittent chain welding of the
internal frames to the pressure hull and the I-201 was so construct-
ed, As a result of a lecture on welding by one Dr. Schmidt, a Ger-
man, the welds on the framing of the I-202 and subsequent submarines
of this class were continuous,

F a3

& *
Byt
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P. The telescopic type of ®achnorkel™ was installed on both the
X-201 and I-202 while it had not been installed on the I-203, which
is still at KURE, because of cessation of hostilities. It was
stated that at "schnorkel™ submergence depth, it is possible to run
ne main engine at full power; however the speed under this condi-
ion is limited to five or six knots because of the structural weak-
ness of the extended "schnorkel™. At XKURE it was stated. the
"schnorkel® was designed for a submerged speed of seven knots.

b oS The usual topside rudder has been omitted. The rudder is of
the underhung balanced type. The stern planes are abaft the propel-
lers. The stern: fins, which measure 9.2 meters from tip to tip,
installed Jjust forward of the propellers provide additional horizon-
tal stabllity at high submerged speeds.

8. Although the electric-geared bow plane rigging is standard, the
vilting is slightly different. The eleotric tilting motor drives a
worm and rack through a reducticn gear. The tilting rod, into which
i1s machined the rack, conneots to & bell orank sttached to the hori-
gontal shaft supported in bearings in a small eylindrical blister
installed on the centerline in the overhead of the pressure hull.
The other arm of the bell erank is connected to second bell crank on
the bow plane shaft.

h. Automatie steering, whioh is accomplished through selsyn con-
trol of the electric stesering motor through suitable contacts, main-
tains the set course to within two to three degrees uader the best
eonditions of wind and sea.

i. Ho anti~sound paint was applied, in order to hold submerged
resistance to a minimum.

J. This I-201 class carries approximately 60 tons of fired ballast
of which 24.5 tons is secured below tho air flasks abaft #2 fuel
tank and 13 tons 18 secured in the ballast keel.

¥ain propulsion equipment of the IY-20]1 Japanese submarine.

a. The main propulsion plant 18 similar to that of our old S-boat
class submarines. Two ten-cylinder, direct reversible, suparcharged
Four cycle, singles acting, MAN type diesels are the prime movers.

The main engine driving power 1s conducted to the propeller shafts
via a vulean oil cluteh and reduction gear. The double ended large
main motors, two per slde, are arranged in tandem with a positive
Jaw cluteh before and after the main motors. Immediately after the
?scond poaitive jaw clutch are the propeller .shaft thrust bearing
similar in design to the Kingsbury thrust bearing), and the frictioam

_drum type shaft brake. The brake permits propeller shaft clutching
‘operations while underway.

b. The noteworvny feature, high submerged speed (16.3 knota at the
one hour rate), is attained by a special battery and large main
motors. The main storage battery, designation Tyg; D (midget), con-
aists of 2088 battery Jjars, two c¢slls per unit. e forwmard bettery
well houses 1396 units, the after bvattery well, 694. Both battery
compartments are located below the control room, and are separated
by a watertight bulkhead. Access hatches are fitted to the contrsol
room deck. The battery jars are mounted in a horizontal position to
save space. The batteries are ventilated by the compartment venti-
éation method. Verbal information gives the 1life of the battery as
0 c¢ycles. .
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- T Engine room and the main engines.

There are two air starting bottles, one outboard of each engine, capacity
18,301 cubic inches, maximum pressure 2240 1bs/in2, Four lubricating oil
tanks, two sump tanks (or "drain tanks™, as usually referred to by the
Japanese), and two storage tanks are located in the engine room. On the
port and starboard sides respectively, (forward end of engine room), are
the heavy fuel oll separating tanks. Fuel oill under pressure from the
compensating system passes through these tanks to be cleared of sludge
and sea water, before passing on to the day service tank via a standard
basket type dual fuel filter. Two light fuel 0il tanks are located in
the engine room about midships. One tank (gravity), is secured to the
overhead, the storage tank is mounted on the engine room deck. This fuel
is of much higher B.T.U., value and is intended only for cold weather
starting, - The fuel ir all normael tanks is type 2 oll of a specific grav-
ity of .87 to .93, which is similar to a falr grade of bunker C fuel.

The two maln enginses are MITSUBISHI, Mark 1, diesel engines, built at
YOKOHAMA, Japan. The engine cylinder dlameter is 300mm, or approximately
11 51/64 inches. The length of piston stroke is 380mm, or approximately
14 13/64 inches. The engine mean effective pressure is given as 7.5
kg/em2, or approximately 106.65 lbs/in?, The maximum engine speed at
full power is 675 r.p.m. 1500 brake horsepower is developed at full
T.p.m.

_The fuel consumption at full power 1s approximately 89 gallons per hour.
The lubricating oill consumption for the same time and load combination is
approximately seven gallons. This high lubricating oll consumption 1is
due either to engine design, poor engine mechanical condition, or the
wrong information from ship's force.

The engine base plate 1s secured to the foundation by a series of through
type and body bound holding down bolts, spaced in proper sequence. _The
engine base plate, cylinder blocks, and "A"™ Praming are cast and machined.

The engine cranksheft of the I-200 class boats 1s a one plece forging
made of alloy steel, as compared to the two plece forgings in the I-400
class. The lower main bearing saddles are the under slung type and are
securely held to the engine frame by means of tie rods. Ths bearing caps
are held in place by the conventional jack-screw method, two screws per
bearing 6ap. The bearing metal 1s a white metal composition. The crank-
shaft journal diemeter is 195mm, or approximately 7 19/32 inches.

Thé erankshaft torsional vibration damper is mounted on the operating end
of the engine. . It embodles the same design principles, but differs
slightly in construction from that of the I-400 class torsional vibration
dampers.

The camshaft 1s housed inside the engine ™A" frame and carrles all valve
‘eams for shead and astern operation. The valves are’ operated from the
cams via push rods and rocker arms. The power and speed transmission is
via gearing from the crankshaft. The camshaft speed is 1/2 the crank-
shaft speed. The engine cylinders are cast with removable cast iron
liners. The cast iron machined trunk type piston is oil cooled via the
conventional grasshopper linkege arrangement. The piston is equipped
with five fire rings, and three lubricating oil control rings. The piston
pin bosses are machined to close tolerances. The plston pinp is held in
place and prevented from floating sideways by locking caps and bolts.
The connecting rod is of forged steel; material spec. (nickel-chroms).
The crank and bearing diameter is 195mm, plus oill clearances, or 7 19/32
inches. The white metal lined piston pin liner has a diameter of 130mm,
or approximately 5 7/64 inches. The distance between bearing centers is
~ 720mm, or approximately 28 5/16 inches. The cylinder heads are cast and
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carry all the valve gear and accessories. The air intake valves are of a
larger valve disc dlameter than the exhaust valves. The two intake and
exhaust valves are not of the individuel cage type. To remove one valve,
the entire cylinder head has to be lifted. The fuel ipjection valve is
of the spring-loaded type, and 1ifts with the oil pressure overcoming the
spring pressure. The injection nozzle body is fuel oil cooled, the inlet
end outlet connections being located on the nozzle cage securing flange.
The cylinder pressure relief valve and indicator cock are of the combined
type. The air starting valve is of the pneumatic type. The alr starting
timing spinder is mounted on the camshaft end.

The timing mechanism consists of cam, roller, small pilot pistons, coantrol
cylinders and pilot air lines. The timer, or cem, upon starting, contacte
each small piston-roller as per air starting sequence. The small piston
is moved and air of high pressure but small volume is admitted to the
actuating valve, which opens the large cylinder starting air inlet valve,
thereby admitting starting air of larger volume, but lower pressure, into
the cylinder, forcing the respective piston downward.

Each oylinder is equipped with its own high pressure fuel injection block
type pump, straight plunger and barrel, with suction valve 1ift and by-
pass control. The fuel pump throttle linkage is directly connected to
the suction valve 1lift and bypess control levers. The fuel injection
pump test pressure is 600k%/cm2. The normal operating pressure is 180
kg/em2, or approximately 2620 1lbs/in2. The cylinder relief valve is set
for pressures in excess of 65kg/cm?, or approximately 9101bs/in2.

The exgine is salt water cooled and Jacket water temperature in excess of
115 to ir ™ should not be tolerated. The over-all length of the engirne
is approximately 18 feet. All accessories, such as salt water pump, lub-
ricating oil pump, and fuel oil service pump, are attached to the engines.
The engine fuel throttle operation is manual. The engine overspeed gov-
ernor of the flyball and counter spring tension type is attached to the
engine end to guard agalnst speed surges above 700 r.p.m. The engine is
supercharged by means of a BUCHI type exhaust driven supercharger with a
discharge pressure of 0.5kg/em2, or approximately 7 1bs/in2; at full
blower speed, 11,500 r.p.m. At the speed of 8600 r.p.m., the supercharger
is capable of moving a volume of air equal to 7250 cubic meters per hour
at an air temperature of 179C. The blower was also built by Mitsubishi
and carries the type designaticn 960 x L5. The exhaust gas turbine end
is directly connected to the centrifugal type compressor. The engine
exhaust 1s piped to the exhaust turbine vie the upper and lower exhaust
headers. The cylinder exhaust outlets are arranged in the following rman-
ner: Cylinder nos. 1, 8, 9, 3, 4, and 6 lead to upper header, and cylin-
'ders nos. 7, 10, 2, and 5 to the lower. ZFEach exhaust header is subdi-
vided into two sections by a longitudinal full lenth plate to actually
form four headers. This arrangement creates a multiplicity of exhaust
pipes and is probably done with the thought of causing a pulsating or
variable pressure in the exhaust piping so that during the peried of
scavenging the pressure in the exhaust manifolds is, relatively speaking,
considerably reduced, thereby creating s larger pressure difference be-
tween supercharger inlet and exhaust header pipes which should result in
a violent rush of air through the cylinder combustion space from air in
inlet side at inboerd side of engine to the outboard exhaust headers.

The intake and exhaust valves are permitted to overlap during the exhaust
stroke to allow better scavenging and cooling of certain engine parts.

Sections of the turbine casing, including the exhaust header shells are
sea water cooled. The exhaust turbine wlll operate continuously at an
exhaust temperature of 5500C., or approximetely 10220F. Temperature
ebove that are detrimental to the turbine. These engines are equipped
with exhaust pyrometers (type YEW), similar to a Brown instrument.
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No auxiliary engines are provided, and battery charging is accomplished
_with the main engines. There is no piped main air induction, the air is
taken in through the conning tower and during surface operations on the

 main engines, the watertight engine room bulkhead door has to be locked
open. The submarine is equipped with a telescopic type "schnorkel®. The
variable height equals approximately three meters, which permits battery
charging, and perhaps one engine operation submerged. The speed of
advance while using the "schnorkel"™ is limited to five knots. The intake
side is sealed by means of a ball type float, which will rise into its
gseat upon contact with & body of sea water. The top of the "schnorkel”
exhaust stack is shaped like a gooseneck and ties 1n to the regular
exhaust piping, which is provided with en inboard and outboard exhaust
valve. he "schnorkel" intake is piped finto the regular hull ventilation
system. The engine room also contains the two lubricating oil coolers,
and the following suxiliaries:

One Lube 0oil purifier (Delaval type)
One Lube 0il stand~by pump

According to instruction, the svand-by pump can be cross-connected and
used as a fusel -transfer pump. The sea water stand-by pump is mounted on
the forward engine room bulkhead. The electric evaporator is placed mid-
ships in the after section of the engine room. It is of small capacity,
1/2 metric ton per 2 hours, approximately 150 gallons per day, and has
no vapor compressor. The vulcan type oil clutch is mounted on the after
end of the engine, between engine and reduction gears. The oclutch has a
3% slippage factor. The single type reduction gear ratio between engine
pinion and propeller shaft bullgear equals 1.268. The propeller r.p.m.
maximum on engine propulsion is approximately 533. A worm gear arrange-
ment is attached to the shaft to facilitate jacking of the reduction gear.
The engine reversing mechanism is in most detalls similar to that of the
I-400 class main engine.

The mein motor room houses the port and starboard control cublicles and
four double ended main motors, two per shaft. The maximum output of
each motor end is 625 hp ., delivering when necessary a total of 5000 kp
to the propeller shafts when on battery power. The m&in motor casings
are of welded construction. Eight main motor air coolers, capacity of
300 cubic meters per hour, are installed, four per side, and are located
outboard of the main motors. Eight motor driven detached fans circulate
the cooling eir between main motors and coolers. One lubricating oil
cooler and two gear type lubricating oil pumps are provided for the main
motor shaft bearings and shaft thrust bearings.

Following is the pump motor name pléte data: Four hp, four pole, 1200
r.p7m.é 24,0 volts, 152 amperes, normal pump pressure 1,.2kg/om? or 16.8
lbs/in<.

There are two single stage main motor air coolers(sea water pumps), of 15
metric toms capacity at lkg/ecm? discharge pressure. In the motor room is
also located the largs bilge and drain pump which services both the motor
and engine room. The name plate data is as follows: Six stages, turblae
type, four pole, 220 volts, 96.5 amperes, speed 2,00 r.p.m., capacity 15
tons per hour discharge pressure in series operation 15kg/cn? discharge
pressure.

The propeller shaft revolution counter drive is of the chaln drive type.
The stern tube- packing gland has a sort of planetary gear arrangemsnt to
facilitate even pressure when taking up on the packing. The two propsl-
lers are of the three blade type. The diameter is 1850mm, or approxi-
mately 73 inches. The pitch is 1170mm, or approximately 46 inches. Pro-

. pellers for the I-200 class submarines have been made of both manganese
bronze and of 'a non-corrosive steel similar to stalnless steel, for exper-
imental purposes.
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The I-200 class submarines, while operating on the surface on battery
power are supposed to make 17.4 knots at the one hour discharge rats.
According to the best information available, the full 5000 hp main motor
power (when on battery power and main motor propulsion) san not be uti-
lized due to cavitation and structural hull and tank design shortcomings.

F. I-36 Submarines: Main Propulsion Equipment -

Phe submarine I-36 was completed at Yokosuka Navy Yard in October 1942. The
surface displacement 1s approximately 2600 metrlc tons, submerged approximately
3260 metric tons. Ship's draft 5.2 meters. The present maximum surface spsed
is 22 knots. Designed spaed 23.4 knots, The total fuel capacity is 800
metric tons grade No. 2 fuel. The crulsing radius at 16 knots is 12,500 miles,
The lubricating oil capacity is 53 tons. The fresh water capacity is 26 tons.

The madr engines were bullt by Tama Shipbullding Co., OKAYAMA, Japan, and com-~
pleted 16 December 1941. From all available information only the I-36 and
I-47 are equipped with ten cylinder, double acting, alr injection, direot re-
versible dissel sngines. The engines are of Japanese design, but the besat
design features of the Swis-Sulzer, MAN and Lachman D.A, diesel engine can
easily be detected. The engine is approximately 11 meters long, or 36 feet,

6 inches. The total weight of one engine is given as 150 metric tons which
figures approximately 43 pounds dead weight per hp. The cylinder diameter is
470 m/m o approximately 184 inches. The piston stroke is 530 m/m or 20 51/64
4inches. The meximum engine speed is 350 r.p.m. {designed speed). The maximum
shaft horsepower delivered per engine is 5650. Total on two engines is 11,300
shp. The maximum m.e.p. at full load equals Bkg/cm? or approximastely 112 1bs/
in?. The fusl consumption is approximately 50 metric tons per day for two
engines at a speed of 20 knots. The lubricating o0il consumption is given as
30 liters per metric ton of fuel.

The engine air 1s taken in through a seriss of louvers spaced around the port
and starboard top level of the cigarette deck. Two large main trunks provided
with the necessary outboard valves direct the air flow into the main induction
pipe. The air enters the engine room aft of the engine through a large open-~
ing in the inboard piping approximately 2% feet above the engine room deck.
The inboard pipe is provided with a flapper valve near the large inlet elbow.
The inboard piping tapers off into the bilge to form a drain line port amd
starboard side. This air induction piping arrangement appears to be rather
gsound as there 1s little presence of rust due to salt water spray.

The holding down bolt arrangement for the main engine bed rlate is conven-
tional. The engine "A" frame is held to the bed plate by 12 lopg tie-rods of
approximately 3% inches diameter extending from lower bearing saddles to the
top of the "A™ frame and cylinder blocks. The main bearings are white metal
lined, the lower shell is of the removable type, the cap has the white metal
poured into it to form an integral part of the cap. The main bearing cap is
secured by means of a wedge type lock, departing entirely from the common jack
screw method of holding the cap secured. The plston is of the three section
type, upper crown, center section and lower orown. The piston is equipped
with five upper and five lower fire rings of the plain ocast iron type. The
piston is o0il cooled via the conventional grass hopper gear and hollow piston
rod. 01l enters the piston cooling chamber through the inner tubing and re-
turns through the outer passage formed by the tube ocuter wall and pistomn rod
inner bore. The piston rod outside diameter is approximately 6 11/16 inches.
The outer surface has a high polish finish. The piston rod stuffing box coa-
tains the spring loaded sectional packing rings and fire rings, a total of 12
rings. The entire stuffing box assembly is very similar to the type used on
the Hamllton double acting engine. The division cover contains the cil wiper
rings.  The o0il to stuffing box is supplled by splash and a forced feed line
for stuffer cooling is attached. The crank shaft is hollow and the openings
between crankmwebs are closed off and made o0il tight with suiteble end plugs.
The crank pin journal diameter is approximately 12 inches. All crankshaft and
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connecting rod lubrication is forced feed. The connecting rod upper shell is
removable, the lower is part of the connecting rod cap. The connecting rod
fork eyelets are babbitted and carry the crosshead bosses. The crosshead
slipper guides are placed in the center and between the heavy engine "A™ frame
upright sections. The threaded piston-rod lower end passes through the cross-
head and is secured with a large lock nut at the bottom of it. The ball and
socket joint is not used with this corosshead assembly. Large air domes are
attached to the piston cooling inlet and outlets to reduce pumping action in
grass hopper gear. The cylinder lubrication is feorced feed. The amount of
lubricating oil fed to all cylinders can be adjusted by simply changing the
length of plunger stroke on all lubricator pumps (simfler to our MANZELL type)
via the stroke control shaft. All pump cranks ride in a slotted bar which
econtrols the pump stroke by changing the relative position of the control lever
on the throttle quadrant. The cylinder heads upper and lower are shapsd like
a flange type cover. The upper head carries the injection nozzle cylinder ro-
lief valve set for a maximum cylinder firing pressure of 50kg/cm2 and the imdi-
cator cock. The lower cylinder head carries two injection nozzles, the air
starting valve, lower oylinder relief valve and indicator cock. The piston
cocling linkage pivot arm carries the reducing mechanism to facilitate the
taking of full indicator cards. The upper linjection nozzle spray tip has 10
equidistant holes drilled in. The lower nozzle has only six spray holes in-
the tip so spaced as to spray the atomized fuel in the shape of a lozenge to
prevent fuel spray from touching either cylinder wall or piston rod. Both
apper and lower nozzles have high pressure fuel and high pressure air connec-
tions. The fuel emters the nozzle at approximetely 50kg/cm? pressure. The
high pressure air enters the nozzle at a pressure range from 60 to 80kg/cm?
depending on engine speed. The injector stroke and timing can be controlled.
An adjusting link is attached to the upper injector operating rocker arm for
1ift control and a timing adjustment linkege runs the full length of the engine
- with a connection to each injector. The injector spring tension is alss

ad justable. The lower injector control 1s less elaborate and consists of an
ad justable arm and lever only. The high pressure spray air can be coatrolled
individually to each cylinder. The two cylinder four-stage air compressor is
mounted direct to the forward engine end and is driven off the engine crank-
shaft. The pressure between Btages are: first stage lkg/cm?, second stage
7kg/em?, third stage 30kg/cm2, fourth stage from 60 to maximum of 150kg/cm2.

The high pressure air compressor is provided with the necessary inter and
after coolers and alr separators. Besides the 150 liter high pressure injec-
tio0:i alr supply bottle there are four air starting bottles of 300 liters ?each)
capacity, maximum pressure 160kg/cm? per engine.

The engine throttle stand is mounted forward of the engine and carries in a
neat arrangement the high pressure air compressor control, engine starting and
stopping levers, fuel throttle with vernier adjustment and engine reversing
gear. The en bloc fuel injection pump is located below the throttle stand.
The plunger lift control mechanism is operated from the stand. Above the
stand are mounted all gauges and indicators lncluding the piston cooling tell-
tale box. The following pressures are maintained during operation:

Engine cooling water (seawater) .......eveeeessccscesccsss l.5kg/cme
Piston c001ling 01l ececececcccssccacsconscssossesasssesassess hkg/om?
Blower bearing oil EREEREEEEREEREEE R W N NI NN SN NN N NN A I R LR A 0.5k8/cm2

. The scavenging air is supplied by a detached electric motor driven rotary type
two-stage blower. Motor power required at full speed 750 hp, r.p.m. range
1750/2700, The blower capaclity is 15 cubic meters per second discharge pres-
sure absolute 0.7 to 1.0kg/cm?, The engine scavenger header 1s on the inboard
side of engine. The single exhaust header for upper and lower cylinders is
mounted on the outboard side of the engine. There are three rows of cylinder
intake and exhaust ports. The upper and lower rows of intake ports are )
equipped with stationary scavenging air check valves, six units per row of
ports,; which permit air to enter but prevent air from being expelled as the
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‘piston sweeps upward building up a cylinder pressure above that of scavenging
pressure. This method of controlled scavenging may have a good advantage over
the rotary valve type.

The engine crank shaft is equipped with a torsional vibration damper similar
to the type used on &ll their multicylinder engines.

The engine reversing mechanlism differs from their conventional type. The cam-
shaft 1s not moved longitudinally. A lay-shaft carries, on eccentrically op-
erated arms, two sets of cam rollers for the injection nozzles and air start-
ing valves. Turning the lay shaft through 90° will change roller contact from
the ahead to the astern cams or vice-versa., This operation can be performed
hydraglically or by hand. The time required by power is approximately five
seconds.

The engine is not provided with an exheust pyrometer. Direct reading engine
Jacket water and lubricating oil temperature mercury thermometers are the only

guide.

All necessary pumps are detached except the fuel o0ll service pump. Three lub-
ricating oil pumps, one per engine, and one standby are located in the lower
flats. The lubricatling oil standby pump can be cross-connected and used as
fuel transfer pump. Two large lubricating oil coolers are located between the
two large sea water pumps and lubricating oil pumps. One Delaval type lubri-
cating oll puriflier is provided for both engine lubricating oil sumps.

The evaporators have a capaclty of five metric tons per day per unit on exhsust
heat operation. When operating electrically heated the capacity drops to 0.75
metric tons per unit.

" Engine speed equals propeller speed. The propeller drive lay-out is simple;
two malin engines, two positive jaw clutches, two maln motors, one thrust bear-
ing and one shaft friction brake per side. The tailshaft diameter is 300mm.
The propellers are the 3-blade type, no information on pitch and prop diameter.

The main motor data is: 500 hp per motor at 220 V x 37104, time limit 14

hours. Maximum overload 1250 hp 220 V x 4710A for 10 minutes. Continuous
rating 900 hp 220 V x 3300A. Minimum parallel load 380 hp 220 V x 1370A.

Series maximum uzo hp 220 V x 16904,

Pher used as a generator kw output:

430kw equals 24,0 V x 1790A
600kw equals 240 V x 25004
850kw equals 250.290 V x 3400/2930A
600kw equals 340 V x 17654
770kw equals 340 V x 2260A

Yhen using only ome 9f the two main motors 1500 amperes is maximum. Maximum
field amperes 54. Maximum armature temperature 850C. Field coil temperature
maximum 90°C. Interpoles meximum 90°C. Commutator maximum temperature 900C.
The main motor maximum bearing temperature is 750C. Four main motor air
‘coolers are provided to handle the cooling air. Separate motor driven fans
move the cooling air.

The following table is used for the various speed combinations:
knots r.p.m.

-Slow speed 6 105
Half speed . 9 130
Stbd. No. 1 12 170
Stbd. No. 2 14 200




The forward and after battery compartments each contain 120 cells.
24,0 volts, 10,000 ampere hours for.eight hours.

- the 450kw Mitsubishi eng

No. 1 Battle speed 16 235
No. 2 Battle speed 18 270
No. 3 Battle speed 20 305
No. 4 Battle speed 21 340
Full speed 22 i 350
Back full 14, on engines:
Submerged speed ) 8, maximum

The ship usually maneuvers on the main motors.

The ship is equipped with one auxiliary engine. This engine is identical to
ines as described in the I-400 class boats with one

exception, no "schnorkel" is installed on the I-36 to facilitate battery
j} 'charging submerged.

G. HA-201 Class Submarines*

l.

General Characteristics

The HA-210 type Japanese submarine was designed for mass production
evidently to be used in coastal defense.
officers and 19 men.

8. Principsel dimensions:

Length - Dverall QOB PGS0 2920009000308 90s0Ss0ITRSTEISISETIE 53 meters
8t Wel. coeccecscsoscnvsecosscssnssovsssss 4400 meters

Breadth = BAXIMUM eececcvccncrosssocsocanscsenasceacss 4 meters
at W-Lo © 8 6800680080088 EE00EeEs OO0 SRSOCTLITTEINE 3met6r3

Height from keel to top of - bridge side plating ... 7.1 meters
periscope shears ..... 7.94 meters

Pressure hull Aiameter ..ccececessescsscsscaceccsses 3,00 meters
Displacement - surface, standard .coscececevee. 325 metric tomns
, SUDMErEed eeccsesecscsscsscssses 440 metric tons
Surface, Aiving trim ccececnscceevscocvasscaces 376 metric tons
Mean draft 0000060 FAPEELEETCEEESS$060m00008000003s0s0is0re 3.1} maters
Test GEPth ccececccencccacscsscsaccncaccosnsncscnnse 100 meters

The surface crulsing range was 3,000 miles at 10 knots, with a maximum
speed on the engine of 10.5 knots.

“*Tnformetion obtained from inspectionm, instruction books, and interrogation.

b. Tank capacities:

[ Main 0il Tanks Capacity
1 {cubic meters)
N #1,2 7.82L4
i 3sk 9.606
! 5,6 9.307
Gravity oil tank 0.150
Heavy oil separation tank 0.070
Heavy oil accumulation tank 0.519
Light oil gravity tank 0.300
Main Ballast Tanks Capacity
(tons)

2 14,658

21 31.058
3 15.870
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Capacity

It was manned by a crew of 3

Maxinum submerged speed was 13 knots.

.
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Port and Stbd Aux. 9.852
Negative (%) 3.642
Porward Trim 8.846
Aft Trim 4,070
Water Tank (%) 1.497
Lube 01l tank 2.422 cubic meters
01l collection tank (%) 1.182 cubic meters

2. Hull

. The hull is primarily designed to cut down all water resistance in
order to gain increased submerged speed. Topside fittings, including
capstan, cable reels, anchor, etc., are recessed into superstructure deck.

The conning tower i8 narrow and streamlined. The width of the fairwater
is determined by the width of the access trunk. The fairwater encloses
the periscope, radar mast and "schnorkel" supports, and fuel header box.

The pressure hull is lijmm thick; it is constructed of six prefabricated
welded sections. All sections are welded together except the forward and
after ones, which are riveted. Access hatch and periscope trunks are
secured to the hull by welded and riveted Jjoints. All pressure hull
framing is internal and of angle-bar type. Welding 1s average to poor.
There is the usual Japanese type ballast keel.

Only two accesses are provided:

Torpedo loading hatch.
Conning tower trunk.

There is no water-tight bulkhead inside the submarins.
Coﬁpartmsnt arrangement is as follows from forward to aft:

Torpedo 'room

Sound well

Radio and radar room
Control room and pump room
Engine room

405 liters of air at 250kg/cm? are contained in four air bottles, two
forward and two in the engine room.

Reducers are installed to provide the following pressures:

Engine air start 70kg/em? engine air start
Ship's service 50kg/cm? impulse, WRT, Aux., whistle
Low pressure 12kg/cm? tube doors and head

Main ballast tanks are blown with high pressure air when submerged, with
engine exhaust when on the surface.

Main ballast tanks #1 and #3 are provided with hand operated kingston
valves. #2 main ballast tank has flood openings. A single hand operated
valve opens four kingston valves in #l1 main ballast and a single hand
operated valve opens two kingstons in #3 main ballast. #1 and #3 main
ballast tanks have single vents, #2 main ballast has a double vent. #1
and #2 vents are operated by a hand wheel and shafting from the control
room. #3 vent 1s operated separatsly by a hand wheel in the control room.

The trimming system connects forward trim tank, after trim tank, and
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auxiliary tank. The centrifugal pump is used to shift water internally
and the reciprocating pump is used to pump water overboard. There is no
trim manifold.
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The drainage system is a single line running fore and aft with bilge
suctions to all bilges. The trim and drain lines are cross-connectsd.

The diving planes (rudder area 2.08 square meters) are located amidships.
They are operated by hand power-through a pinion and worm gear. They can
not be rigged in.

The stern planes (rudder area 4.l0 square meters) are hydraulic power
operated through shafting to the diving station. Hand operation can be
used.

The rudder is divided, above and below the hull, and is operated by an
electric motor. Hand power can be used. The upper rudder has a surface
area of 1.25 square meters, the lower, 2.62 square meters.

Ground tackle, one 200kg anchor and 200 meters of 1l6mm wire, is man
bhandled. There is a davit and hand capstan.

The periscope Type 88, 7 meters, Mk 4, Mod, 1, 10-1.5 magnification, 1is
operated by electrically powered cable hoist with a stand-by hand hoist.
Periscope bearing is transmitted electrically to the torpedo engle
solver..

The radio antenna mast is similarly operated with remote control buttons
in radio room.

Submerines subsequent to HA-215 have schnorkel which is hoisted by hand
power through external gears and cable hoist.

The conning officer stands on a small circular platform about four feet
above the control room deck. His head and shoulders extend into a trunk
in the pressure hull which forms a seml-conning tower extending four feet,
four inches above the pressure hull.

Hull ventilation is provided by one blower which takes a suction from
both ends of the submarine. When submerged, the air may be forced
through the air conditioning plant before belng discharged into the con-
trol room. While on the surface the air is discharged to the control
room or overboard via a canvas trunk up the hatech.

In HAele/to HA-214 engine and hull air supply is through the hatch.

There is no refrigeration or commissary storeroom. The galley is a hot-
plate and a basin behind the engine. There is no crews messroom. A
smell table with three stools in the after port corner of the battery
compartment is the wardroom. :

" There 1is a head in the control room, Fortunately, it has a heavily
dogged, rubber gasketed, air tight door.

‘3. Main . power

The. EA~201 submarine is direct drive with one main engine and one
main motor on a single 5 3/8 inch shaft, and a crulsing motor which
delivers power to the main shaft by a belt drive. There are mechanical
jaw clutches forward and aft of the main motor. The 3-bladed propeller
has a diameter of 1.5 meters.
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Main Engine Characteristics

TYDPE eecascscsesssscs fOur-cycle, single acting, non-reversible
: teecescesssavscasesss BiX-cylinder, solild iniection diesel
b'h.p. v.."...-..’....‘79.0........0.‘....'0 hoo charsing 500)
ripcm- ......Q..0.0“...5.‘..5.'....00.C.'I..O 3[&0 (chargin& 500)
Bore ’........‘....'..'......-......ﬂ».......O.....'.'.....A300m
Stroke ..'..‘.....o'......'........ﬂ....‘..0............. 350m
Maximum Oylinder,pressure scetess000cE00ssscRs ORISR TS 60k8/cm2
Wéight 0000006000680 00000086806000608006000000060000 1l tons (approx)

The fuel transfer pump is the standby Lubeoll pump.

The engine may be started electrically or by air. The air starting
spider is on the after end of the engine. There is no govermor or over-
speed trip on the engine.

cTheianine.is salt water cooled.

The main engine exhaust can be used to blow main ballast when on the sur-
face.

Surface Speed Table

T.D.l. Knots r.p.m.

180 8 295
205 9. 335
230 10 375
250 11 415

The main motor is a double ended armature type, mounted directly on the
main shaft aft of the main engine.

Main Motor Characteristics

Tym ..l.‘..ﬂ...l.l...‘..l..0.0.0'.0..0..‘. special E. mdell
Capacity ececedecessceccescsosasses motor 1250 hp at 600 r.p.m.,
Il.‘.OW.."...'O"‘.l..... generator 330 kw at 500 r'P.m.

VOlt8 eocnvescrensecsecvsscocsscece motor 218, generator 265-330
Amps ...IO....").O.....‘..OO.ll.." motor “700 at one hour rate’
ceoecevaessssesscsssessessceasees Zonerator 3500 continuous
ToDolle cocecsscessssnscccsescosssases MOLOX 600, generator 480
Field ...0...00..&.'0.0...C.lo..l'....‘...-l.."... Sh\mt wo‘md

PO].BS .ol..'..o..‘00000......ec.oo’ic.'.l.000..0.00.0-‘..0.0 ten

Pach armature 1s cooled by a large separately driven centrifugal fan
forcing air over the armaturs and through salt-water coolers in & closed
system.

All motor and genmerator coantrols are on the power panel on the port side
in the-control room.

The cruising motor is a 32 hp motor located on port side of main shaft
abaft main motor. It delivers power to the main shaft by means of a 12
belt "V-belt™ drive. The driven pulley 1s concentric with the main shaft
and may be clutched to the main shaft by a positive Jaw type clutch
through a quill shaft arrangement. When the cruising motor 1s being used
“ for propulsion, the tail clutch between "V-belt™ drive and main motor 1s
disengaged.

[
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Speed Combinations:

i - - ’ cmising thOI‘ 060 6060606080008 00000600000060000c¢sssstas 90-230 r.p.m.
Main motor - Series ...eccsecccoscccccssencssces 180-400 r.p.m.
P&r&llel IR RN E R NN I NN NI N I N 350—600 r.p.m.

Submerged Speed Table

Knots T.p.m. Knots T.p.m.
1.5 90 7 325
2 115 8 365
2.5 135 9. 410
3 : 155 10 450
L 200 11 500
5 24,0 12 540
6 280 13.3 600

According to the instruction book, HA=-210 to HA~217 bave Type 33 and all
later boats Type 12 main storege battery. IFach consists of 120 cells
arranged in two groups, starboard and port, of 60 cells each, all con-
nected in series. Cells in each group are arranged in four rows of 15
cells. Cells are lead-acid type, 2.0 volts each.

Type 33 Discharge Characteristics

Rate Capacity Amps Low Volt Limit
40 hr 7,000 175 1.82
120 hr 6,800 340 1.82

8 br 6,240 780 1.80

4 hr 5,720 1,430 1l.74

2 hr , 5,080 2,540 1.68

1 hr 4,250 L 5250 1.50
50 min 4,030 L,836 1.50

Characteristics

Iype 12 Discharge

Rate Capacity Amps low Volt Limit
o 40 hr 5,800 155 1.82
. i 20 hr . 5,600 280 1.82
. N ™ 8 hr 5,000 625 1.80
Yo L hr " 4,300 1,075 1.74
o 2 hr r 3,500 1,750 1.68
1l hr 2,750 2,750 1.62

Charging Characteristics:

0o g Rate is cut when voltage reaches 290. Finishing rate is held
untll voltage reaches 330.

Stopped
500 hp Starting

4,00 hp.

Voltage 265 295 265 295
Starting rate 1,240 1,120 1,000 900
Aux. load 100 100 100 100

Amps in battery 1,140 1,020 00 800
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Uhderwax
Speed 10 9 8

Generator start- :
ing rate - 265 V 200 300 350 350 325 265

_Generator start-
‘ing rate - 295 V 180 270 310 310 290 235 190

Aux. load - 100

Initial charge record sheet of HA-207 shows 1.300 sp. gr. Shore based
battery shop personnel stated Japanese batteries have 1.260 to 1.280,
usually the latter. Operating personnel in HA-207 reported 1.230 gravity
= and that they charged when gravity dropped 100 points. Initial gravity

/ for only charged observed was 1.117. Final gravity was 1.230.

. Power leads from the main battery are connected at cells No. 1 and 120,
the outboard after cells in each group. Power cables lead directly to a
panel in the control room with no disconnect switches.

There is a center tap between cells 60 and 61 which supplies 110 V cur-
rent to electromic equipment.

Batteries were poorly wedged and a few cells had no apparent lateral sup-
port. ‘ i

The battery has individual cell ventilation, a hydrogen burner and a
hydrogen detector. There is a "No. of amp-hrs Remaining™ geuge on the
main control panel. , »

The hydrogen detector has a selector switch with five positions: off,
zeroizer, each side of ventilation duct and the compartment.

Ventilation discharges tc the control room or overboard via a canvas
trunk up the hatch.

There are four battery water tanks about 14 x 14 x 6 next to the skin of
the ship on the port side behind the bunks. Battery and fresh water
tanks have the same filling connection. :
There 18 a water purification unit between the fresh water tank and the
battery water tenks. It contains charcoal. It is bypassed when battery
water tanks are filled from outside the ship.
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gure 1

Fi
HA~z01, OBLIQUE VIEW

Figure 199
Hf—201, BRIDGE STRUCTURE




Figure 200

Figure 2u1
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Parf V - Miscellaneous Reports

Ae Japanese Production Methods. 5
A survey of machine production and tooling at the Yokosuka Submarine Base
shows the following:

1. Fixtures and jigs as used in the U.S. for production of quantity
were not in use; however, the machines in the shops were so placed that
each phase of production for each item had only to be moved to the next

mgchine for completion.

2 The precision tools were of American and Swedish patent design of
Japanese make.- The power tools of mostly English origin, and the milling
mechine, turret lathe, etc., made by such companies as Brown & Sharp,
landis, and Gisholt, all American concerns. y

3 Very 1ittle care was given the finish of the products. More care
wes given rather to accurate dimensions and performance of the finished

parts. ‘
b The graduations of all precision tools were metric. Of these preci-

. 8ion tools there was an abundance. In many ceses, the tool cribs were
stacked better than the tool oribs of many large American machine shops.

5 Inspection of cutters, etc., showed that great care was taken to use i
these cutters to the utmost of their efficiency and length of service. :
In many cases, flutes were ground and relined in order to use them far =

beyond the limits the manufacturer intended.

6., Very little rust or deterioration was found in the shops, even those
that had been housed in caves in the hills back of the base. They all
-showed distinct proof of very recent use, and of production having been

stopped suddenly.

B. Celestisl Objects Observation Calculator.

1. The Japanese submarines I-400, I-401, and I-14 were equipped with an
observation calculator manufactured by the Yokosulka Arsenal Navigatlon or
Instrument Experimental Department. Essentially, the instrument solives
the astionomicel triangle mechanically by means of a system of calibrated
scales and arcs so that a celestial object's position may be fixed. That
. is, three dimension movement is obtainable and the location of the observed
body ie set on what might be imegined as a celestlal sphere. Having
observed a celestial body by sextant, the navigator computes the local
hour angle, determines the deéclination, and assumes a latitude. The
. instrument then takes the place of any system of navigation as HA-21L, or
" a Ageton, 80 set as to determine the computed altitude and azimuth. The in-
puts of local hour angle, declination and latitude may be set on the
instrument in a matter of several minutes depending on mechanical skill
of the operator, and the computed altitude and azimuth may be read instant-
;_ ly. A serles of sights previously computed by HA-214 were checked on
B - this instrument and average error in computed altitude was about one min-
ute (i.e., one mile) and azimuths were correct to nearest degree.

2. Deseription of: Instrument: The instrument s permanently mounted in
a wooden case 1l inches x 11 inches x 1k inches. Referring to sketch,
showing two views, a calibrated disk or plate (A) 1s free to rotate about
a verticel axis by means of an Endless Tangent Screw. This perfect cir-
cular disk is calibrated in degress from 360 to 180 and O to 180. A
vernier on the screw enables operator to set local hour angle to nearest
minute (vernier calibrated O to 60). Fifteen seconds could be easily es-
timated. A declination scale (c) consisting of an arc is mounted with

192
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its axis thru center of disk A. MNovement of A swings arc C with its
rlane perpeadicular to plane of disk A. Another disk B (latitude sc&le)
is mounted with its axis perpendicular to axis of arc C apd disk A. Fixed
to disk B is an arc D and an arc E for altitude and azimuth respeetively.
The axis of these arcs remain parallel to plane of disk B at all timas
and any rotation ¢f disk B rotates axls of arcs D and E. Further, the
axis of D 1s fixed perpendlcular to axis of E. A veraler and syepiece on

-arcs C and D are free to move and may be locked in position and proparly
matched together by noting a small unit In eyeplece of D is concentric
with a small circle of eyeplece C. The latitude scale B is marked O to
900 morth and south with endless tangent vernler 0 to 60 minutes. The -
declination scale C is marked from O to 800 gorth and south with travel- o
ing endless tangent vernier 0 to 60 minutes. A marker fixed on arc D v
enables azimuth to be read to nearest degree on scale E. -

3+ Thus, the instrument is capable of three dimensional positioning of
a point in space (the eyepisces aligned). This point represents the
observed body en a celestial sphere. Given the local hour angle which
includes the assumed longitude, an assumed latitude, and a declination of
a star, sun, moon, or planet, the object is fixed and it can have but one

correct altitude and azimuth.

: Figure 212 Figure 213
T CELESTIAL -OBJECTS CALCILATOR, FRONT VIEW CELESTIAL OBJECTS CALCULATOR, FRONT VIEW



0LV SLOArd0 TVIIST130

vrz aundiy

MIA 30

DECLASSHHED

M3IA - INOYA

3OS 30NV

Ton oo (D

ﬂg_._,.::,::.,.._,::: T

P

Q=

TIv0S NOILYNI @/
<,

®

=

TIV0S JANLLV ! Q\

P

indiinimiim Q

_EGNLOLV

qarnanos (@

Quittimantnn




(BESURSSIFIED

C. Analysis of Electronic-Propeller Type Log

g < The Underwater Log as examined in our sample equipment and installed in
o the I-400, 1s electronic-mechanical. A sword arm extends a few feet through
- the Imll, rigged by means of a chain fall and cable. This sword arm is of

- rouid cross=-section, approximately three inches ln diameter.

Figure 215
SHORD ARM

Contained inr the end extending to sea is a small propeller.

Figure 216
PROPELLER END OF SWORD ARM
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B Initial signal is received from the sword arm propeller. This propeller, when i

T caused to rotate by vessel's movement through water, mekes and breaks contact i
o - " %o ground esch revoiution. This pulsating make and break of contact is trans-

: mitted, through a single lead, from the sword arm to the grjd lnput of an

o oscillator tube.” Osc¢illation, or lack of osclllation, 1s dependent upon rela-

-tive position of the propeller shaft in the sword arm.

|

b

Figure 217
OSCILLATOR AMPLIFIER

Pulsating osciliationa are then amplified through power output tubes and an
" output transformer. The amplified signal 1s transmitted to the windings of a
polarized relay.

Figure 218
AMPLIFIER RELAYS
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Jontacts of his relay make and break a D.C, circuit to a small motor. & com-
-mutator on the motor shaft is so designed that every impulse of the'polarized
‘relay causes the motor to step a, partial revolution, much the same as does a
-~ ®gtep-by-step™ motor. B

-The shaft of this motor 1s spring coupled to a gear train and differential.
-From the gear train, a small magreto 1s driven, the output voltage of which
activates voltmeters calibrated in knots. Thus speed is obtained.

Figure 219
- MASTER TRANSHITIER

_The spider gear of this same gear train drives a selsyn transmitter operating
on 50 volts-50 cyles. Transmissions are then piped to counters recording
total nautical miles. Thus, distance is obtained.

Speed recordings are transmitted to knot calibrated repeater from the small
magneto previocusly mentioned.

“bistaace is transmitted from counters, through step-by-step contacts to the
vessel'!s Dead Reckoning Tracer (DRT) and distance repeaters.

y
Actual toraque ﬂbcessary in driving selsyn-transmitter and step~by-step con-~
tacts is supplied by a small motor attached to the main gear traln through a
‘mechanical differential. Outside torque may then be applied, via the differ-
ential, without @isturbing original speed of the gear train.

Minor parts and their uses in the system follow:

Rotary switch starting panel, facilitatinz operation of the system from either
of two power sources. :




Figure 220

[
&
]

Figure 221,
DISTANCE RECGRDER




Figure 222
DISTANCE REPEATER

. Figure 223
STARTING PANEL

Voltage:'dividex’s; developling the voltages necessary for operation of the system
by s8plitting 100V motor generator output..




Figure. 224
VOLTAGE. DIVIDER-

Fuse panel, for the several circuits of this equipment and the 50 volts=50
oycle output: ¢transformer.

Figure 225
FUSE PANEL.

The method used in this log, i.e., obtaining a signal from movement through
the water, differs greatly from the method adopt:-1 in elther Pit or Bendix
Yogs.:
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Integration 1s very similar. Construction and design are very satisfactory.
The theory appears sound.

This activity has observed also, a few logs apparently identicel in theory and
operation with Bendix Log, though miniature in comparison. Models examined

‘werzs 40 knot units approximately 1/3 the size of our 25 knot Bendixz equipment.
These logs are machined and finished to & higher degree than any Bendix Log

worked with.




ENCLOSURE (A)

LIST OF DOGUMENTs FROM SUBRON 20 SHIFFED
TO WASHINGTON DOCUMENT CENTER

No. 3283

Torpedo Reco:d Books

ND-50-1159.1
ND=50-=1159.2
ND=-50~1159.3
ND=50-1159 .4
ND-50~1159.5
ND-50-1159.6

‘ND°50'115997

ND~50-1159.8
ND-50-1159.9
ND=-50-1159.10
ND-50-1159.11
ND~50~1159.12
ND-50-1159.13

6th Year Type
8th Year Type

Type 2
2 Special
89

Mod.
Mod.
Mod.
Mod .
Mod.

Special

W R

Type 95, Mod. 2 -
Various Obsolete "Fish-shaped Torpedoes”

Torpedo Gyro Record Books

ND-50~1159.15
ND-50-1159.16
ND~50~1159.17
ND-50-1159.18

’ND-50‘1159019

ND"50-1159 . 20
ND=-50~1159.21
ND-50-1159,22
ND-50-1159.23
ND-50-115902h

ND=-50~1159.25
ND=-50-1159.26

4th Year

4Lth Year, Mod. 2
Type &4

Type 2 .,
Type 92

92, Mod. 2
91

Type 98

Type 98, Mod., 1

Explanation Book For the "Specially Attached
Warhead of the Type 89 Torpedo®

Firing Records, Mod. 90 Torpedo

Torpedo Engine Test (blank)

Overhaul and Adjustment Records for the Following Torpedoes:

ND-5°'1159027
ND=50~1159.28
ND-50-1159 ° 29
-ND=50-1159.30
ND-50-1159.31
ND-50-1159.32

ND-50-1160.1
ND-50-1160.2

ND-50~-1160.,3

- ND=-50~1160.4

ND-50-1160.5
ND-50-1160.6
ND-50-1160.7
ND-50~1160.8
ND-50~1160.9
ND-50-1160.10

6th Year Type Approximately
8th Year, Mod. 2 Approximately
8th Year Approximately
Type 91 Approximately
Type 91, Mod. 3 Approximately
Type 2 Approximately

Monthly Wage and Hour Record, i9hl
Nav. Inst. (Aux) Insulation Resistance
Compiletion Log

- Storage Battery Working Manual

Algebra Geometry Triangulation, I-14

#2 Compression Pump Op. Log

Electricity Instruction Books

Practical Wireless Manual, I-1J.

Engine Room Watch Record .
Electrical Handbook - Navy Enginesr School
Electrical Department Breakdown Record

202
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25
10
10
10
15
10

- DOCUMERTS - NavTecﬁJap Document No. ND-50-1160 ATIS Document No. 328L

' JAPANESE TORPEDO DOCUMENTS - NavTechdap Document No. ND-50-1159 ATIS Document
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ND=50-1160.11
ND-50-1160.12
ND-50-~1160.13
ND-50-1160.1L4
ND-50~1160.15
ND-50-1160.16
ND-50~1160.17
ND-50-1160.18
ND~50-1160,19
ND-50~1160.20
ND-50-1160.21
ND=-50-1160,22
ND-50-1160.23

ENCLOSURE (4), continued

Record Book for Intercepted Signals, I-14 (Blank)
Electrical Installations and Instructions I-14
d.c., Motor Used with Special Mod. &

Cooling System and Storage Battery Instructions
Standard Condition Operation Record, I-14
#, Air Compression Pump, Op. Log (Elect. Dept.)
Electrical Appliances, I-li4
Applied Electricity Instruotion Book
Elementary Electricity Notebook
Electrical School Notes
Radar Detector lLog (Blank)

3 Pump Op. Log

1 Compression Pump Op. Log

= P R

INDEX OF CAPTURED PRINTS, DOCUMENTS, AND FUBLICATIONS
TORPEDOES AND ORDNANCE, GENERAL:

1.

Firigﬁ Doetrine s?lans, Methods, Tactics] Tables:
- NavTechdJap Document No. ND-50-1161 ATIS Document

Index No.

No. 3285

ND-50-1161.1
ND-50-1161.2
ND-50-1161.3
ND-20-1T61.5
ND-50-1161.56
ND-50-1162 .7
" ND-50-1161.8
ND-50-1161.9
ND-50-1161.10
ND-50-1161.11
ND-50-1161.12
ND-50-1161.13
ND=50-1161,14
ND-50-1161.15

S/M Torpedo Type 89, anti-capital ship,
opposite course

S/M Torpedo Type 89, anti-cruiser,
course, bow shot

Plan (D), anti-capital ship, stern

Plan (D), anti~capital ship, stern shots

Plan (B), anti-capital ship, stern shots

S/M Torpedo Type 95, anti-capital ship,
opposite course, bow shots

S/M Torpedo Type 95, anti~cruiser, same
course, bow shot

S/M Torpedo Type 95, anti-cruiser, opposite
course, bow shot

S/M Torpedo Type 95, anti-capital ship,
same course, bow shot

S/M Torpedo Type 95, anti-cruiser, opposite
course, bow shot

Specigl Plans, anti-capital ship,
broadside MOT

Special Plans, anti-capital ship,
broadside MOT

Special Plans, anti-capital ship,
broadside MOT

Speclal Flans, anti-capital ship,
broadside MOT

Plan (D), anti-capital ship, bow and
stern shots

same

shots

2e Firigﬁ Ag;le Charts:

- NavlechdJap Document No., ND=50-1162 ATIS Document

No. 3286

ND-50-1162.1
ND-50-1162.2

. Target
I ) . : Speed

S/M Torpedo, %6 year type" (1940) 14 knota

"6 year type"
"5 year type"
"5 year type®

S/M Torpedo, {(1940) 16 knots
S/M Torpedo, (1940) 18 knots

ND-50-1162.3
' 8/M Torpedo, {1940) 20 knots

ND=50-1162.4

203




ND-50~1162.5

. ND-50-1162.5.

' ND-50-1162.7
ND-50-1162.8
ND-50-1162.9
ND-50-1162.10
ND-50-1162.11
ND-50-1162,12
ND-50-1162.13

ND-50-1162,1L
ND-50-1162.15
ND-50-1162.16
ND-56-1162,17
ND-50-1162.18
ND-50-1162.19
ND-50-1162.20
ND-50-1162.21
ND-50-1162.22
ND-50-1162,23
ND-50-1162, 2L
ND=50~1162,25
ND-50-1162.26
ND-50-1162,27

" BNCLOSURE (4), continued

1940)

type"
1940)

type™
(45K)
(45K)
(45K)
(45K)
(45K)
{45K)

22
(45K)

2
date) 6

date) 6
date) 8

S/M Torpedo, "6 year
S/M Torpedo, "6 year
S/M Torpedo, Type 89
' June 1940 12
S/M. Torpedo, Type 89
June 1940 - 18
S/M Torpedo, Type 89
June 1940 20
S/M Torpedo, Type 89
June 1940 20
S/M Torpedo, Type 89
June 1940 22
S/M Torpedo, Type 89
June 1940
S/M Torpedo, Type
June 1940
S/M Torpedo, Type {no
S/M Torpedo, éno
S/M Torpedo, no
Torpedo, (no date) 10
Torpedo, (no date) 12
Torpedo, (no date) 12
/M Torpedo, (no dete) 16
Torpedo, (4 coples) 12
Torpedo, {4 coples) 14
Torpedo, (4 copies) 16
Torpedo, (3 copies) 18
Torpedo, 20
Torpedo, 22
Torpedo, 28

Type

Type
Type

Problem Tables:

3. Firi
- ﬁa%%echfap Document No. ND-50-1163 ATIS Document

- No. 3287

HD-50-1163.1
ND”50"1163 ] I
ND-50-1163.3
ND-50-1163.}
ND=-50-1163.5
ND-50-1163.6
ND-50-1163.7
ND+50-1163.8

e

1929

1935 '

S/M Torpedo Type 95, anti-capital ship,
June 1941 (11 copies)

S/M Torpedo Type 95, anti-cruiser,
-June 1941 (13 copies)

S/M Torpedo Type 95, anti-capital ship,
June 1941 (3 copies)

S/M Torpedo Type 95, anti-cruiser,
June 1941 (5 copies)

Table Supplement, anti-capital ship

Record Books:

— NavTechJap Document No. ND-50-1159 ATIS Document
No. 3283 '

ND~-50-1159.27

Torpedo Gyro (23)

ND-50-1159.28 Torpedo "fish like" (20)
ND-50-1159.29 Torpedo, "6 year type" (1)

5.' Ordnance Blueprints: Design, Construction, and Assembly:
- NavTechJap Document No. ND=-50-1164 ATIS Document

No. 3288

2L knots
26 knots

knots
knots
knots
knots
knots
knots

knots
knots
knots
knots
knots
knots
knots
knots
knots
knots
knots
knots
knots
knots
knots
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As5
A-6

A-14
A-15
A-16
A-16
A~17
A=17

A-17
A-7

A-8

A-9

4~10
A=11
A-12
A-13
A-18
A-19
A-20
A-21
A-22
A-23
A-24,

Index No.
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ND-50«3164.1
ND-50-1164.2

ENCLOSURE (4), continued

Powder filling device

Battery, for slectronic motore
Floating Mine, YOKOSUKA Type, Mod. 1

133
6

6. Torpedo Batte Blueprints: Design. Construction, and Assembl
- NavTechJdap Document NO. ND-50-1165 ATIS

Ne. 3289
Type ‘92 torpedo

ND-50-1165.1
ND-50~1165.2
ND=-50-1165.3

Destroyer torpedo'headg Mod, 1=-2-3
Fittings, destroyer torpedo head starter

TRUCTION, ASSEMBLY

ELFCTRICAL, BLUEPRINTS: DESIGN, CONS

1. Storaﬁe Batteries:

aviechdap Document No. ND-50-1166 ATIS Document
No. 3290

1

ND-50-1166.1
ND-50-1166.2
ND-50-1166.3
ND=50-1166.4
ND-50-1166.5
ND-50-1166.6
ND'50-1166 -7
ND-50-1166.8
ND-50-1166.9
ND=50~1166.10
ND=-50-1166.11
ND=50-1166.12

© ND=50-1166.13

ND"50"1166 . llf
ND-50-1166.15
ND°50“11660 16
ND-50-1166017
ND=-50-1166.18
ND-’5°"1166 919
ND-50-1166.20
ND=50-1166.21
ND=50-1166.22
ND=-50~11656.23
ND-50-1166.24
ND=50-1166.25
ND=50-~1166.26
ND-50-1166,27
ND=50-1166.28

Prints #1 to 1000
Prints #2300 to 1300

Prints
Prints
Prints
Prints
Prints
Prints
Prints
Prints
Prints
Prints
Prints
Prints
Prints

1400 to 1500
1500 to 1700
2000 to 3000
2000 to 2100
2200 to 2300
2300 to 2400
2600 to 2900
2900 - to 3000
3000 to 3500
4,000 to 6000
5000 to 5200
5700 to 6300
6300 to 6700 -

Prints #6700

Mk. 1-2 (Prints

Mk. 1 speclal mod.

Mk.
Mk.
Mk.
ml
Mk,

Model "M", Speclal "GOE™ Model
Battery record, shore bases in

Batterles:

2 e Techyes Posume
- = NevTechJap

ocument No

No. 3291

ND-50-1167.1

ND'50-1167 . 2
ND‘50-11670 3
ND-50-1167 .14
ND~50-1167.5
ND-50-1167.6
ND-50-1167.7

Mk,

m.
m.
Mko
Mk.
Mk.
m.

3

3 Mod. 11=-12
3 Mod. 16-17
3 Modo 18-19
3 Mod. 22-23
Mk, 5
Special ™" Type

South Pacific

1 Mods. 1 through 6

(Pri
1

Mod. 2 (for I-class S/M)

nts #4,00-600)

1l Mod. 2 - special
1 Mod. 2 through 7
3 Mod.

1
3 Mod. 2
3 Mod. 3

 Document

#1000-3000)

. ND=50-1167 ATIS Document

62
6
66

Index No.

Index No.

112
109

108
164




ND-50-1167.8
ND=50-1167.9
ND-50-1167.10
ND-50-1167.11
ND-50-1167.12
ND-50-1167.13
ND-50-1167i1k
ND-50-1167.15
ND-50-1167.16
ND-50-1167.17
ND-50-1167.18
‘ND-50-1167.19
ND-50-1167.20
ND-50-1167.21

(Prints #50-100)
(Prints #100-150)
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_Mka Modc )

8/M Type, new model
I-23, and ventilation
For motor vehicles

No. 3292

ND-50-1168,1

ND-50-1168.2
ND'50‘1168 3 3
ND"’50".1168 -[4'
ND‘50‘1168 . 5

ND-50-1168.6
ND-50-1168.7
ND-50-1168.§

ND-50-1168.9

" ND-50-~1168,.10
ND-50-1168.11

ND-50-1168.12
ND-50-1168.13
ND-50-1168.1}

Aircraft battery, Mk. 3, Modss
21-22-23 and Air Mod. 3

Dry cells

Lead zinc cells

Battery exhaust, S/M (Prints #1-200)

Battery ventiletion system and )
fittings s/M

Battery exhaust and ventilation, S/M

Battery ventilation, S/M

Secondary Battery, vemtilation
systems, Mk. 1 through 6

Battery terminals, fittings

Battery fittings and meintenance plans

Battery Assembly Tools, Mk. 1
Mod. 12-13-15

Battery tools, S/M

Battery tools, Mk.:l Mod. 12-13

Battery water purifier, switchboard, etc.

110
120
116

30

2
121
32
175
29

5
186
9
201
2L

ete.:

3. Miscelianeous Battery - Cells, Ventllation, Fittines
- Navlechdap Document No. ND~50-1168 ATIS‘Document

2

ND-50-1168.15 Sulphuric acid regulator assémbly 115
ND-50-1168.16 Seawater batteries, depth charge
. training, etc. 192

Le Miscellaneous:
- NavlechJap Document No. ND-50-1169 ATIS Document
No. 3293

ND=50~1169.1
ND-50~1169,2
~ND=50-1169.3
ND"50'1.169 ° 14'
ND-50-1i169.5
ND-50-1169,6
ND-50-1169 . 7
ND-50-1169,8

ND-50-1169,9

Index No.

Switches and relays, construction
and assembly plans

Miscellaneous electrical circuits,
systems

Amplifiers, circuit breakers,
electrical assemblies

Megnetic detector, construction
and assembly

Alarm systems, circdits

Ventilation testing systems

Motors, general arrangement,
assembly, design

S/M Control-Bridge electrical
circuits, system ‘

Sound filters, antenna
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BRCLOSURE (4), continued

Steering indicator, switchboards

4 bundlies:

155
-ND-50-1169.11 Indicator panels, Junction boxes,
circuits 162
ND-50-1169.12 Electrical Underwater Log -
Mod. 92 179
ND-50-1169,13 Miscellaneous small motors 187
ND-50~1169.1L4 I-44 - S/M electrical equipage -

‘ _ detail general arrangement 195
ND-50-1169.15 I-15, I-29, I-31 - S/M electrical systems 198
ND-50-1169,16 H. SS Class midget S/M electrical

plans Oxygen and Hydrogen Testing
Equipment 118
ENGINEERING AND HULL BLUEPRINTS:
1. Submarine, Assembly and Maintenance Blueprints and Publications:
- NavTecEjap Document No. ND-50-1170 AT1S Document
No. 3294 Index Ko.
ND=-50-1170.1 I Class 1l bundle
ND-50-1170.2 SS Class (KORYU Class) 2-3 man
ND-50-1170.3 H Cless (KAIRYU Class) 5 man 4 bundles

2. Miscellaneéus Equipments, Design, Constructicn and Assembly:
= NavTechJap Document No. ND-5%-1170 ATIS Document

No. 3294 ‘
ND-50-1170.4 Machine tools, various cutters
ND-50-1170.5 Assembly tools, Mk. 1 Mod. 14
ND-50-1170,6  Shaft Assembly, gastesting instrument
engine bed layouts
ND-50-1170.7 Synthetic rubber fittings, mfg. plans
ND-50-1170.8 Gear and shaft (prints and tolerances)

ND-50-1170.9
ND=50-1170.,10

3.

Gear and shaft (prints and tolerances)
Anti-vibration mounts

No; 3295 ‘

ND-50-1171.1
ND-50-1171.2
ND-50-1171.3
ND-50'1171 ° 14‘
ND-50-1171.5
ND-50-1171.6

_ND-50-1171.7

ND-50-1171.8
ND-50-1171.9

ND-50-1171.10 Chart of Cargo carried by Bubmarines to outlying

ND=-50~1171.11
ND=50-1171.12

Unidentified Instruction Book (I-14)

I-1, W.Q. & Station Bill

I-14 Ships Regulations

I-1L Standard Casualty Procedure

Machinery Allowance List I-14

Electrical Schematic (I-14)

Instruction Book for aircraft lauching (I-1%)

82
106

105
113
130
131
157

Stowage of Avlation Gasolime on board submarines (I-14)
Inventory of equipment on three Japanese submarines at

YOKOS

Japanese Beases. v
Signal Book (Edition I)

.Signal Book (Edition II)

NAVIGATIONAL: AEROLOGIGAL: METEROLOGICAL BLUEFRINTS:

Note:

Asterisk (*) indicates those files containing only

blueprints of one particular equipment as specified in the
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following index.

ENCLOSURE (4), continued

All other files contain items mentioned,

and numerous others - a wide variety of similar and dis-
similaer equipment.

The following illustrates the variety of articles included:
anemoscopes, barometers, dead reckoning tracers, fathometers,
dynamometers, magnetic, electric-magnetic and gyro compasses,
wind vanes, dynamic pressure indicators, coil stabilizers,
underwater logs, miscellaneous meteorological and naviga-
tional instruments, magnetic detectors, magnetometers, gas
cooling systems,

Various Equipments, Instruments; Aldes - Design, Construction and
Assembl
NavTeohJap Document No. ND-50-1172 ATIS Document

‘No. 3296

ND-50-1172.1
ND-50-1172,.2
ND~-50-1172.3

ND-50-1172.4
ND-50-1172.5
ND=-50-1172.6

ND-50-1172.8

ND-50-1172,9

ND-50-1172.10
ND=50-1172,11
ND=-50-1172,12
ND-50-1172.13
ND-50~1172.14
ND"50-1172 015
ND-50-1172.16

ND=-50-1172.,17
ND-50-1172.18
ND-50-1172,19
ND-50-1172.20
ND-50-1172.21
- ND=50-1172.22

ND-50-1172.23
© ND~50-1172. 2},

ND-56-1172.25

ND-50~1172.26
ND-50-1172.27
ND-50-1172.28
ND-50-1172.29
ND-50-1172.30

ND=-50-1172.31
ND=50-1172.32
ND-50-1172.33
ND=50-1172.34
ND-50-1172.35

Anemoscope, wind vanes, barometers, ete.

Gyro compass, wind vanes, binoculars

Gyro compass,parts, miscellaneous Mks.
and Mods.

Barometers, fathometer, motors, magnetic
compass

Miscellaneous tools for assembly of
pavigation instruments

Miscellansous tools for assembly of

' navigation instruments
Magnetic and Gyro compass, barometers

" Electro-Magnetic compass, magnetometers

Relays, regulators, gyro compass

Chronometers and parts

Pit log, various units

Compess relays, starting panels

Gyro speed: error modifier, underwater log

Wind vanes, barometers, anemoscope

Underwater logs and parts

Signal lights, compasses, harometers,
range finders

Underwater logs, speed-direction dials

D.C, Motors, various models

Navigational Instrument wiring systems

* Gyro compass assembly.

Fathometer, range finder, wind vanes

Steering controls, pressure indicators
circuits

Keels and Keel fittings
Magnetic and Gyro compass and parts
Chronometers and parts, barometers
Magnetic Gyro compass, underwater log
Gompasses, barometers, wind vanes
* Gyro compass equipment
Anemoscopes, meteorological instruments
Gyro compass, electrical fittings,
circuits
Fathometer, underwater log
Gyro compass, lookout instruments
* Gyro compass and repeaters
Magnetic compass, underwater log
Underwater keel log, S/M Mod. 92
{complete)

Index No.

35
36

37




Ra'smi ‘_

ED=-50-1172.36
ND-50-1172.37

ND-50-1172.38
ND-50-1172.39
ND-50-1172.40
ND-50-1172.41
ND"50-117201&2
ND=50-1172.43
. ND=50-1172.44

ND-50-1172.45
KD-50-1172.46

ND-50-1172.47
ND-50-1172.48.

ND-50-1172.49
ND-50-1172.50
ND-50-1172.51
ND-50-1172.52

ND-50-117%.53
ND-50-1172.54
ND-50-1172.55
ND-50-1172.56
ND-50-1172.57
ND-50-1172.58
ND-50<1172.59
ND-50-1172.50
ND-50-1172.61
ND-50-1172.62
ND-50-1172.63

ND-50-1172.64
ND-5°-1172 L] 65

ND-50-1172.66
ND-50-1172 ® 67
ND-5Q~1172.68

ND=-50-1172.69

ND-50-1172.71
ND-50-1172.72
ND-50-1172 . 73
ND-50-1172.74
ND-50-1172.75

ND-50-1172.76
ND-50~1172.77

ASSIFILY

ENCLOSURE (.4),. continued

Inelinometer, spirit levels

Anemoscopes,for aircraft, wind vanes,
barometers

Magnetic and Gyro compass, dynamometers

Compasses, range finders, direction finders

Underwater log, chronometers, range finders

Underwater logs, capacity meters, condensers

* Compass assembly

Gyro leveling mschine

Steering mechanisms, signal lights,
meteorological

‘Anemoscope, wind vanes, barometers,

compasses
Gyro Compass for sound equipment, wind
vanes
Gyro compass Mod. 5,
S/M Depth Gauge wind
recorders
Gyro compass repeaters, Mk.
Gyro compass Mk, 3, oscillating switches
* Gyro compass Mod. 97 and fittings
Wind Tunnel (50mm), signal lights, selsyn
motors :
Gaa cooling equipment, gyro compasses
and charts
Fathometer Type 90, Mk. 2 Mod. 1 Gyro
compasses
Gyro electric circuit charging equipment
Transmitting gear boxes, Type "G", Mk. 2
D.R.T. underwater log
Chronometer, YOKOSUKA Type, Gyro Compass
Mk, 2

Mod, 2, wind vanes
vanes, temperature

3 (complete)

Gyro compass, A.C. motors

GByro compass, Type 1,Model 3, Mod. 1

Gyro compass Model 9§, wind vanes

Gyro compass speed error regulator Mk. 3

Barometer, underwater log Type 92, Model 1

Gyro repeaters, wind vanes, barometers

Gyro, YOKOSUKA Type, Model 5, Mod., 2,
motors

Gyro compass Model 15, Mod. 2, battery
charging equipment

Gyro compass, underwater log Type 92
Model 1

Gyro Compass, Model 98, electrical
circuiss

D.R.T. Type 96, signal lights

Gyro compass "AN" Type, Mod. 3

- barometers, anemoscopes

Gyro compass Mk. 2, underwater

* Gyro "SU" Type,

Magnetic and Gyro
fathometer

Fathometer Type 99, Mod. 3, underwater
log, Type 3, Mod. 1 .

Spirit levels, comnection boxes,
thermoscresn

* Gyro compass emplifier Mk.

Gyro reversible motor box and

log Type 92
Model 2, for destroyer
compass, Underwater log,

3, gyro parts
connections
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ND~50-1172.78

ND-50~1172.79
ND-50-1172.80

ND-50-1172.81
ND-50-1172.82

ND-50-1172.83

* ND=50~1172.8%
ND-50-~1172,85

ND-50-1172.86

ND-50-1172,87
ND-50-1172.88

ND-50-1172.89
ND-50-1172.90

ND-50-1172.91
ND-50-1172.92
ND-50-1172.93

. ND=50-1172.94
RD-50-1172.95

ND-50-1172.97

DECLASe:

ENCLOSURE (4), coniinued

Anemoscope Model 96, keel log Type 92
- Model 1, Mod. 2
Gyro compass parts "AN" Type, Mk. 3
Binogular spirit level attack use, signal
lights
‘Underwater log Type 92 binoculars
Gyro "AN" Type, Mk. 3 and parts,
tracking instrument
* Gyro "AN" Type, Mk. 3 and fittings
Pilot ballong, anemoscope, meteorological
instruments
8/M forward gyro room circuits
Anemoscope Model 91, underwater log Mk. 2

Underwater log Type 92, Mk., 1, magnetic

compass, Type 93, Model 1

.Anemoscope Type 97, Upper eir observetion

instrument

A% Gyro compass compensators, parts

Underwater log, Model 92,. gyro compass,
Mk, 2 (W.T. cases)

- ¥ Gyro -longitude compensator

Gyro: compass "SU* Type

Gyro compass "SU"™ Type, Model 3, spare
parts

Gyro compass "AN" Type, Mk. 3

Meteorological instruments (various) an
plans ‘

Fathometer Type 99, gyro compass, Type 1,
Model 3

Gyro ocompass, simple "AN" Type

MISCELLANEOUS:

= and Su

1. Blue rints of Design. Construction, Assembl ly Lists:
= NavTechJap Document No. ND-50-1195 ATIS Document
No. 3297 :

ND-50-1195 . l
ND=-50-1195.2
'ND=50-~1195.3
ND-50-1195.4
ND~50-1195.5
ND-50-1195.6
ND-50-1195,7

Miscellaneous supply lists

Lead dust separator

YOKOSUKA S/M Base, bullding plans
Windlass for winding glass pipe

Supply list, spare partws

Alrcraft parts numbering book (9 copies)
Personnel Records

kL
77
132
127
151
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ENCLOSURE (B)

LIST OF DOCUMENTS FROM SUBRON 13 SHIPPED
TO WASHINGTON DOCUMENT CENTER

S - GROUP 1 - BATTERIES
) 7

&

No.

i3.

i5.

16.
17.
18,
19.
20,
21.
22.
23.
2h.
25.
26.

27.
28,

29.
30.

32,

380

. Speciflcations for phenol-resin (bakelite), SASEES.

~ NavTechdap DOcumenf No. ND-50-1140 ATIS Doocument
No. 3146

’

Contents

Method of suspending batteries while installing in submarines.

Performance date MK 3 Model 3 and Mk. 3 and Model 4 batteries.

Battery suspension device.

Wooden distilled water tank.

General data on assembly D.C. battery blower.

Arm used for battery suspension with fittings.

Print, metal part sulphuric acid pump.

22cm cut out valve used for exhausting battery gas.

28cm cut out valve used for exhausting battery gas. (2 copies)

Regulations for section in charge of battery charging and maintenance.

Characteristics and handling of storage batterles, d-ted 1939.

Ordinery paint and acid proof paint for submarine batteries.

large model submarine storsge batteries (rough notes indicating fnfor-
mation regarding these - recovered from Battery Shop, SASEB0.)

General information book on storage batteries, SASEBO.

Record of battery installations. (May be helpful in War Records Divi-
sion of ships arriving and departing SASEBO during war.)

Four copies distilled water tank, capacity 1,150 liters.

Blueprints of parts for Model 3 water purifier.

Layout of battery manufacture and repailr shop, SASEBO, steam piping.

Bolt caster for Mk. 3 Model 4 storage batterles,

Blueprints of welding tools for Mk. 3 Model 4 battery, SASEBO.

Blueprints of bolt caster for Mk. 3 Model 4 batterles, SASERO.

Chart of generator used ln charging secondary batteriles, SASEEO.

Blueprint of use of ebonite distilled water tank, SASEBO.

Storage battery exhaust gas ducts. (2 blueprints)

Terminal connections for Mk. 3 Model 4 battery, SASEBQG,

Terminal cgnnections for Mk. 3 Model 3 storage battery {2 coples),
SASEBO.

Blueprint of separators (possibly wood), for Mk. 3 Model 3 storage
battery, SASEBO.

‘Water filling connections for storage batteries (4 coples), SASEBO.

Method of wedging submarine batteries, SASEBO.
Blueprint notes on improvement in ‘battery instelletion methods, dated

1943.
Method of installation of storage batteries (group 2).

:Plans for contalner for charging batteries of Type 92 (electric)

torpedoes (4 copies), SASEBO.
Secondary battery room. zPart 2).
Hydrogen gas tank and fittings (4 copies), SASEBO.
Assembly and plans for Mk. 5 Model 8 storage batteries, SASEBC.

" Specifications for battery water distiller.
~HA-126 initial battery charge and discharge.

Four coples of blueprint of adjuster for mixing hydrogen gas and air,
SASEBO. .

Shore connection power supply box for submarines, two copies.

Hodel 6 blower arrangement for battery ventilation, SASEBO.

Three coples electric blower plan 280 (240/330 v), SASEBO.

~ Alr flow meter diagrams and data, (2 prints), SASEBO.

Formula for making ebonite pipes for discharge of battery gas.
Ratios for sulphuric acid and various specific gravities, SASEEQ.
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ENCLOSTRE (B), continued

" GROUP 2 - TORPEDOES v
‘ - NavTechdap Document No. ND=50-1141 ATIS Document

No. 3147 =
No. ‘ Contents

l. Test results Type 91 Model 3 torpedo, 30 July 1944, KURE.
2. Progress record Type 93 torpedoes, KURE.
3., Theory of depth mechanisms.
L. Torpedo History and Development.
5. Torpedo instruction book with diegrams.
6. Two coples torpedo instruction book.
7. Instruction book, torpedo tube mounts. :
8. Workman's notebook, test information, Types 91, 95, 96, and 98 torpe-
does, KURE. .
‘9. Listing of various parts of Types 93 and 95 torpedoes, suicide tor-
pedo shop, KURE.
10. Germen table of torpedo parts, SASEBO. :
~ 11. Rough sketeh of Type 93, Model 3 torpedo, showing air, water lines,
etc,, .
12, 'Notes on Mk. 6 torpedo engine, taken from plant manufacturing sui-
clde torpedoes, KURE, dated December 1944. (2 different note-
‘ - books, -made by 2 different workmex).
13. Blueprints of oxygen charging plant, SASEBO, where oxygen torpedoes
were charged. Frints include manner of compressing air and
making oxygen by fractionating column.

GROUP 3 - HYDROGEN DETECTORS .
- Nav eehéap Document No. ND-50-1140 ATIS Document
: Ko. 314

'gg. ‘ _ Contents

1. Four pamphlets on hydrogen detector (Wheatstone bridge type), used
on Japanese submarines.

2. 'British pamphlet on hydrogen detector.

3. Blueprints for hydrogen detector.

4. 8Six coples of hydrogen gas detector conanections.

2. Hempel type hydrogen detector (parts 1, 2, and 3 included), SASEEO.

6. Hempel type hydrogen detector (6 copies).

7. Diagram of Model 1 hydrogen detector, SASEBO.

8. Sketches of gas tank used with hydrogen detector, SASEBO,

GROUP 4 - KORYU (5-MAN) SUEMARINES ,
v " = Navliechdap Document No. ND-50-11,0 ATIS Document

No. 3146

'Eg. : : ) Contents

l. Complete set prints and data.-
2. Production blueprints (not complete) teken from shop.at. Kure Neval
.y ~ -Dase, where 2-man, 3-man, and 5-men submarines were being fab-
4 ricated, (not annotated).

1

212
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ENCLOSURE (B), continued

GROUP 5 - KAITEN (SUICIDE) TORPEDO
: - NavTechdap Document No. ND-50=1140 ATIS Document

No. 3146

1. 'KAITEN sulcide torpedo drawings and instructions for increasing heat
{?) in combustion pots, taken from Dainiu factory, branch of
Torpedo Department, KURE.

2. Details of KAITEN, Types 1, 2, and 10, drawn by KAITEN expert, KURE.

3., Negatives of blueprints, of Type 2 KAITEN, showing full detail.
Removed from debris at photographiec shop, torpedo development
building, KURE. :

GROUP 6'- 3T=-2 MODIFICATION 1 RECEIVER )
- NavTechdJap Document No. =50-11,0 ATIS Document
v No. 3146

. Contents

Three sets test results and current dlagrasms, receiver.
:Circuit drawing, receiver. _

circuit drawings, receiver, for operator's use.

Circult drawings, exciter. ]
Drawings of power source, receiver and rectifier (2 prinmts).

GROUP 7 - SUBMARINES - GENERAL
» - NavlechJap Document No., ND-50-1140 ATIS Document

No. 3146
No. ' Contents
General charts ‘and displécement tables of the following submarines:

I-201 £-351
I-400 I-351 and I-352

Rules for ventilating submarines (on wooden board).

Log of submarine HA~216.

Characteristic data of all types of Japanese submarines obtained
.from Japanese Naval Engineers at SASEBO.

Characteristic data of various types of Japanese combatant ships,
obtained from Japanese Naval Engineers at SASEBO.

GROUP 8 - GENERATORS '
‘ - Navlechdap Document No. ND-50-1141 ATIS Document
No. 3147
No. Contents

Test tables and detailed blueprints compound-wound generator.

Blueprints Nos. 5 to 86 inclusive, of 570 kw, 900 kw, oil-coolea
generator, SASEBO.

‘Information on Mk. 2 electric-motor generator, SASEBO.




ENCLOSURE (B), conttnued

GROUP 9 - RADAR o |
- NavlechJap Document No. ND=50-1141 ATIS Document
No. 3147

No. . ‘ Contents

l; Radar imstruction book for type temporarily designated as Pype 3,
Mk. 1, radar Model 3 {ships and small craft%.
2. Blueprints of Modél 1 rectifier (possibly for radar gear).

GROUP 10 - HULL
~ NavTechJap Document No. ND-50-1141 ATIS Dccument
‘No. 3147

No. . Contents

1., Blueprint listed as "Automatlc Hanging Apparatus.® This appears to
‘be autbmatic balancing control, possibly borrowed from Italians.
_Printed in English and Japanese. (Might bear more investigation.)

2. Construction blueprint, showing fitting out for the after part of
submarine (Hull No. 4911) engineroom, KURE,

3. Construction blueprint showl fitting out for amidships section of
submarine (Hull No. 4,9il) engineroom, KURE.

4. Blueprint of Hull No. 5461. Modificetion and overhaul of bridge

: ~mechanisms, KURE, ’

GROUP 11 - I-201 '
- NavlechJap Document No. ND-50-1141 ATIS Doocument
No. 3147 .

No. Contents

1. Auxiliary method of rigging and tilting bow planes on I-201 class
submarines.

GROUP 12-- MISCELLANEOUS FUBLICATIONS
_ = NavlechJap Document No. -50-114) ATIS Document
No. 3147

No. ~Contents

1. ILaws of Buoyancy, Righting Arms, etc., with Japanese, English and
German index, glossery, KURE.

2. Germsn text: Das Wasserstoffsuperoxyd, Eigenschaften, Herstell

‘Verwend by Dr. Oscar Riﬁgﬁﬁ, printed in Germany in 1938,
(Hydrogen-peroxide engines).

3. PFPhysics book taken from Kure Experimental Torpedo Building.

L. Six catalogs listing the scientific books and treatises which com-
prised the library at Kure Naval Base. (Library itself was
evidently either destroyed or removed.

5. Amounts of submarine displacements and graphic lines relating to

’ buoya?cy and righting arms in various situations and conditioms
of trim.

6. Conversion table for hydrogen gas, SASEBO.

- 7. Data on degaussing of ships, evidently in msin drydock, SASERO.

8. Alterations to be made to Hull No. 54,61, KURE.




GROUP 14 -

ENCLOSURE (B), contlnued

-.MISCELLANEOUS BLUEPRINTS, PLANS, etc.
- -50=-1141 ATIS Document

No. 3147

- i

Contents

Print of parts of oxygen-gas generator. (No indication on print ir
related to German oxyger engine.)

Blusprint of performance data, new Type RIPPLE (?} commutator, SASERO.

VWater cooling mechanisms (?), Hyll No. 4601

Deck oribulkhead fittings for Mk. 4 telemotor, also other telemotor
prints.-

Diagram of gasoline motor-generator.

Blueprints of chronometers.

RO-500 .
- Na%Tecthp Document No. ND-50-1142 ATIS Document
No. 3148

Contents .

Main Engine Imstructions (2 volumes).
Flectrical Instructions (3 volumes).
General Piping Arrangement.

Main Engine and Exhaust Line Arrangement.
kiain Propulsion and Shafting Layout.
-Lube 011 Piping °

Fuel 01l Piping.

Cooling Water System.,

GROUP 15 - RO-68
- NavTechdap Document No. ND-50-1142 ATIS Document

N_o.

1.
2.
3.

No. 3148
Contents

General Hull Arrangement.
Main and Auxiliary Engine Systems.
Main Engine and Shafting.
General Instruction Book.

- Eleetrical Wiring diagram.

16 - HA-101 "
- Navlechdap Document No. ND-~50-1142 ATIS Document
No. 3148

Contents
General and Hull Instruction Book,

Electrical Instruction Book and Wiring Diagrams.
Machinery Instruction Book.




‘BENCLOSURE (B), continued

GROUP 17 - I-l21 |
aviechdap Document No. NDuSO-llha ATIS Document
No. 3148 »

No. : Contents

1. Submarine Instruection Book, Volume 6.
2. Engineering Instruction Book.
" 3. Electricel Instruction Book.

GROUP 18 - I-z%
avIechdap- Document No. ND-50-1142 ATIS Document
No. 3148

“No. Contents

1. General Instructions and Information Book.

GROUP 19 - 1-202 '
avlechdap Document No. ND=-50-1142 ATIS Document
"No. 3148

No. Contents
1. General Hull and Electrical Instruction Book.

'GROUP 20 - J-201
= NaviechJap Document No. ND-50-11L2 ATIS Document
No. 3148

Contents

General Arrangement and Instruction Book.
Machinery Instruction Book.

Electrical Instruction Book.

Auxiliary method of rigging and tilting bow planes.

A

"GROUP 21 ~ HA-201 éBLUEPRINTS[ ‘
) aviechJap pocument No., ND-50-1142 ATIS Document

No. 3148
Contents

General Arrangements.

Hull Sectilons, .

Capacity of Tanks. |

Tail Clutch. i

Engine Switchboard Arrangementa
Arrangement to prevent oil tank leakage.
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- ENCLOSURE (C)

LIST OF JAPANESE EQUIPMENT DELIVERED
TO COMSUBPAC BY SUBRCN 13

PERISCOPES
Type Model Modification Length

Carlzeiss p
Carlzeiss

N T RIS A

(;ppcial)

[+
o
N10hLPJF&'#ﬂ?f'un»\»un»umN
© [
FEFTSASS

G T N O N 1 i ot ot

97 ’ ' Special 106"
97 2 Special 106"
No neme plate 106"

EXERCISE HEADS (Torpedo)
Model Modification

93 (=mall)
93 (large)

96 (same as 95 Model 2)
A .
\ Total
~ WARHEADS (Empty, for Type 95 Model 2 Torpedo)

Total
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ENCLOSURE (C), continued

TORPEDOES
Type Model Modification

k=]
Q

-6th year
6th year
6th year

--8th year
8th year-
L

89

(special)

93 o -
(Temporary designation Type 94)
94 _

N AW

4
95
96 ‘ .

{ Temporary designation Type 2)
Type 2 -

(Temporary designation Type 2 special)

“Type 2 special

Gipwv\uh:nn»\»\»\»\»\n\»\n\o¢-huavdxu\»\nuro“»\nu: I

GYROS (Torpedo)
Type Modification
_German Mk. 4802
Germen Mk. 4804

" 4th year -
Lth year

Total 5%%

BATTERIES (for Torpedo Exercise Heads)
No.
76

 Total 1'%;




ENCLOSURE (C}, contlnued

EXPLODERS (Torpedo)
Model . ‘Modification

1
2 .
3

CTRNE OO

g
E
5

BATTERIES (Submarine, and Accessories)
Assembled

HHHHH'?

Not Assembled

13
15 '
Total

Hydrogen Tester
Battery Water Cleaner

1
1
1
L.
9
1
1

TOOLS (Torpedo)

Total 3% Boxes

IGNITERS (Torpedo) &

Two boxes, 312 each Totel 624
DATA COMPUTER

Boxes marked "Data Computerr® o Total 2 Boxes

219




ENCLOSURE (C), continued

“TORPEDO GASKETS
For Torpedo Tzﬁe No,

No. Boxes

6th year
8th year

Total I%

TORPEDO SPARES
Torpédo Type No.,

6th year
8th year

Assorted
Total

Miscellanseous Spaie Parts
. {in labelled wooden chests)
-Torpedo Spare Parts Charts

SPARES (Torpedo Exericse Head)
For- Type No.

3
3
1
1l
2
9
20

Boxes

1

6 Chests
18

Boxes

6th year
94
Total

TOOLS. (Special Torpsdo)
For Type No.

1

Y
2

Boxes

6th year
89
91
93
95 )
’ Total

TOOLS (Test, Torpedo)
Fof’Type 95 Torpedo Total

T00LS (Ready, Torpedo)
For Type 90 Torpedo Total

2 Boxes




ENCLOSURE (C), continued

T00LS (Alr Valve, Torpedo)
For Type 93 Torpedo Total 1 Box
TOOLS (Exercise Head, Torped¢é)
For Type No. Boxes

6th year 2
8th year , 2
93 1
Total T

TOOLS (Gyro, Torpedo)

For Gyro Type No. Boxes

Lth year
Lth year and Type 92

Totel
TOOLS (Exploder, Torpedo)
For Type 90 Total 2 Boxes
TORFPEDO ACCESSORIES AND TEST GEAR

Name Quantity

Pressure gauges

Sinker mechanisme (Exercise Heads)
Torpedo Taps and Dles-

Charging lines

Charging leads
. Propeller locks

Depth testing stands

Gyro testing stands '
Propeller cover for 6th year type torpedo
Propeller cover for type 90 torpedo

P I N

RADIO, RADAR, AND SOUND
Type 93 - Sound Gear

Box & of 6 v . Receiver

Box 2 of 6 Receiver

Box 3 of Seventeen Sound Heads
Box &4 Four Junction Boxes
Box 5 . Three Junction Boxes
Box 6 of Two Junction Boxes




ENCLOSURE (C), contlnued

_Mod. IIT - Sound Gear N
Box 1 of 4 o Receiver - Indicetor
Box 2 of 4 Driver ‘ i
\ Box 3 of 4 . Rectifier
- Box 4 of 4 Eight Junction Boxes

Alr Search Radar_”

Box 1 of 2 Transmitter .
Box 2 of 2 : ~Receiver Indicator

Type L4 - Sound Gear

Box 1 of 3 ! Receivef Indicator

Box 2 of 3 ' Assorted Parts
Box 3 of 3 : Microphones
Radio
Box 1 of 1  Three Portable Transmitters

Miscellaneous Sound Spares

Box 1 of 1 - Sound Spares




ENCLOSURE (D)

LIST OF JAPANESE EQUIPMENT
DELIVERED TO COMSUBPAC BY SUBRON 13

A. TORPEDO ' Quantity

m Alreraft and Midget S/M Torpedoes:
- : Type 2 - 17.7" dlameter
Type 91 (special 8 vames) - 17.7"
Type 91 - 17.7" dieameter
Type 2 special
Submarine Torpedoes:
Type 96 (02 fuel) 21" diameter
Type 95 (recently developed) 21" diemeter
Type 92 (electric) 21" diemeter
s Cruiser or Destroyer Torpedoes;
Sl Type 93, Model 1, Mod. 3 (long) 24" diameter
= Type 93, Model 3 (short) 24" dlameter
Human Torpedo:
Minus warhead and conning tower
Heads:
Exerc¢lise, complate, 24" diameter (overall length
_ differs)
Exercise, complete, 21" diameter (overall length
differs)
Exercise, complete, 17.7" diameter (overall length
differs)
Exercise, cutaway
Warhead, empty
Afterbodies, cutaway
‘ Engine, shaft, and propeller (Type 93)
" Batteriesi
Type 92, 1li.section
Type 92, 13 section
Cells, individual ' - 60
Miscellansous parts (cutaway) 19
Gyros- 29
Gyro, electric 1
Gyro, rotor ¢ 1
Exploder pistols ‘ 19
Exploders ] 10
Flooding devices
Depth recording mechanlsm
Engines (completely separate)
Depth indicator, electric
Charging gauge
Torpedo firing lock, Type 92, Mod. 1
Torpedo tools
Torpedo Firing Aids:
TDC (mechenical, electrical problem keeper)
Iswas
Slide rule type iswas

H OWW WL wWWwww

HiH HOREREW N W

bexas

HHEEF WHRHD DWW

ORDNANCE

8ea Mine, Chinese
Mine depth and firing control, Chinese (cutaway)
Mine depth and firing control, Chinese (complete)
Mine, Japanese (BuOrd designetion "APRICOT")
Mine, Japanese (temporary BuOrd Type "AKEBY")
complete - 3 section

Y ]
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DECLASSIRIEY

ENCLOSURE (D), continued

Quantity

Miscellaneous mine parts 1 box

Sea mine record books (Japanese) 21 publice-
Peravane, explosive (empty) tions
Depth charge firing mechanism

Japanese mine (charge case, control and housing)

Anti-radar window bombs

Projectiles

RADAR, RADIO, SOUND, AND ELECTRICAL

Radar:

Transmitter Type 3, Mk, 1, Mod. 3

Recelver, Type 3 Mk, 1, Mod. 3

- Receiver Power Supply, Type 3, Mk. 1, Mod, 3

Indicator, Type 3, Mk. 1, Mod. 3

Detector E-27

Frequency meter (for use with Typs 3, Mk. 1, Mod. 3)

Antenna, radar detector-

Transmission line, antenna

Miscellaneous spare perts

Radio:

Transceivers

Receivers

Frequency meters

Receliver colls

‘Receliver tubes

Receiver leads

long wave condengsrs

Volt-ammeters

Head phones

Motor generators

Motors

Thyrotron tube

Cathode ray tube

Wheatstons bridge, precision meter

Compensating resistor

Filter

Remote control box

Voltmeter

Receiver battery set

Amplifisr -

D.C. transformers

Leng wave lengthening coil, Experimental Model 18

Powsr supply units, receiver

Amplifying filter

Electronios kit

Miscellaneous tubes and leads

Radlc spare parts

Transmitters, meteorological, parachute type (tem-

‘perature-pressure-humidity via separate

» frequencies)

Sound' "
Sound oscillator panel L
Sound amplifier g%”
Sonar amplifier, Type 93 :
Sound bearing evaluator, Type 98, Mod, 2.
Sonar bearing evaluator, Type 3, MNod. 2
Sonar phasing mechanism

bt

'—J
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ENCLOSURE (D), continued

Sonar phasing mechanism, temporsary Type 3, Mod. 3
Sonar bearing transmitter
Sonar recelver keylng instrument
‘Sound beering transmitter (repeater)
Sonar ranging control board
Soner phesing mechanism (small)
Sound heads
‘Sound heads, portable
Sound amplifier filter
Sound microphone gear, supplementary
Spare parts, Type 3 echo ranglng
Sound bearing recorder
Tool Box, sound training instrument
Sound powered phones
Magnetic Detectors:
Electric magnifier for magnetic detector
Indigator for mag. detector
Alarp devies, mag. detector
Senslcivity instruments, mag. detector
Deflaection needle instruments
Elsctrical:
Meggers
Control box
Gyro compass
Gyro compass repeater
Gyro compass, S/M hull type
Gyro compass spares and spider element
Fuse tool kits

N RE NS U e WD RN

ENGINEERING AND HULL

High pressure air gauge
Inclinometer
Pit log: .
. Units comprising complete set
Sword arm sSpares
Miscellaneous spares
‘Tegt set

R N

Periscopes:
‘S/M Atteck, 33°' 7.872" dlameter
s/M Search’
Midget S/M
Midget S/M (suicide)
Eyeplece attachments #20
Periscope spare parts kits
Night vision aides. periscope
Binoculars:
30x, mount type
r30115x2° mount type
22.5x2,59
20x, mount type
.20x120, prismatic, mount type
20x3¢, mount typs, experimental
151801h° mount typ
15x49, prismatic mount type (large)

MR PWEHR nE R
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ENCLOSURE (D), continued

15x4°, prismatic mount type

15x mount type

I-class S/M mount type:

10-5

8x30

Field periscope type

Telescopes -

- Telescopes, with eye piecse
Binocular Mounts:

TBT type

Miscellaneous mounts

Binocular tool kits
Range Finders:

#11

Large portable, bubble type
Small portable, single lens
Bombsight, for aireraft carried on S/M (#5982)
Gunsights
- Battle Comm. glass 10 and 20x
Mioroscope, Welziar
Microscope,camera, universal, Zeiss
Mioroscope examlining board
Engraving machine, telemeter
Spectometer, Zeiss
Spectometer, Swiss mfg.
Telephotograph and tripod
- Interferometer
Optical light measuring instrument
Interferometer
Cameras:
‘ Periscope
Sighting
. "Jena" photographer, attachments for
Diopterlens set
Miscellaneous optics (prisms, lens, etc.)
Navigational Instruments:
Midget S/M magnetic compass
Bearing converter ;
Parallel rule and protractor
Parallel ruler, roller type

b -
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