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SUMMARY

CHARACTERISTICS OF JAPANESE NAVAL VESSELS
ARTICLE 6 - SUBMARINES, SUPPLEMENT I

This article is supplementary to NavTechJap Report, "Characteristics
of’ Japanese Naval Vessels", Article I, Index No. $-0l-1l. The additicnal de-
tails supplied in this article are chiefly concerned with Japanese attempts %o
increase the submerged speeds of thelr submarines and the attempt to speed up
the production of submarines by shifting to HA-201 class design.

Owing to the Japanese liberal use of technlcal terms, some data oG-
tained during the basic investigation of this article does not agree complete-
ly, but as the result of cross-checking, it is felt that the data in the en-
closures are the correct figures.



RESTRICTED

TABLE OF CONTENTS

SUMMATY eseoresacecsesossccssesossssasasssoscsasososssossstasccscscsanccss
ROFEIENGOS soscocseossssscesascasoscssssscossssossssessconsensosssonsastse
List Of BNOlOBUTEB «coacccccssvssscscscscssvseossoncassnssssssssscscsscnns
TOEIOAUCELON +osesenenononesensssnsosncssssssasasssssssssensnsnsassnns
The Report ..
Seetion I Supplementary Notes on I-201 ClasSs ceeeveccccosccnes
Seétion II Notes on HA-R201l ClaSS cesesssocesscscacsssscssccncne

Section IIT Brief Survey of liidget SUbmArinesS seeescessecescnans




RESTRICTED

REFERENCES

Classes of Submarines Examined:

I-201 RO=- 62 All types
I..155 HA-101 of
I-361 HA-201 + midget subs. -

Japanese Personnel Interviewed:?

At Sasebo Navy Yards:
Capt. MORIKAWA, IJN, Hull Constructor,
Capt. Y. OSHIMA, IJN, Machinery Officer,
Capt. K. YADA, IJN, Submarine Constructor.
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INTRODUCTION

- The descriptions and data for this article are the results of the in-
vestigation by Comdr. Furze, BN, on behalf of the Commander in Chief, 3ritish
Pacific Fleet, and by Comdr, P, E. Greenwood, USN, An attempt has been mace
to avoid duplication of material contained in Article 1, but some duplicztion
will be found since the investigators and Capt. A.M. Morgan, USN, who prepared
Article I, visited the same sites.

a
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THE REPORT

PART I - SUPPLEMENTARY NOTES ON I-201 CLASS

A. Hull Form

The hull form is different from all other large submarines and closely similar
to the KORYU and HA-201 class hull forms,

The vessel depends for her high underwater speed on carefully streamlined hull,
large motors, and high-capacity battery. The high-capaclty battery has an ex-
tremely short life, but this has been compensated for by installing a Schnorkel
to permit submerged propulsion on the engine rather than the continued use of
the battery while crulsing.

The fundamental features of the hull form are that the pressure hull is
carefully streamlined and of varying section throughout, without any parallel
cylindrical portion; and that the maximum cross-section of the ship is the
actual pressure hull plus the casing, as shown in Enclosure (B).

The arrangement of the main ballast tanks is such that they do not increase
the eross-sectional area appreciably. The tanks are as follows:

#1 M,B.T., = built around the torpedo tubes.
#2 P, and S, - internal.
#3 P. and S.

) - inside the casing, very high up.
#4 P, and S,

#5 M,B.T., = similar to #l1 but built around the stern,

The space inside the casing, above and between the port and starboard main
ballast tanks and buoyancy and fuel oil tanks, floods through openings along
the sides of the casing. The streamlined flaps, to fair these openings when
submerged, are not now fitted. The water in this space drains away through
specially fitted pipes as the vessel surfaces.

B, Construction

Submarines of this class are the only large or medium-size Japanese submarines
to have welded pressure hulls; in the smaller HA class and the midgets the
hulls are welded, but in other large submarines only the external tanks and
superstructure are welded.

The portable plate over the engine room is riveted.

Weldiﬁg of the hull was done by hand, and about 5% of the length of welding
was X-rayed.

An internal test by 35 1b/in2 air pressure was carried out upon completion,

Since the sections of the pressure hull vary at every frame throughout the
submarine, each plate had to be moulded to suitj hence, this hull does not lend
itself readily to mass production or pre-fabrication., Considerable welding
had to be carried out when the pre-fabricated sectlions were assembled cn the
wayse
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Pressure hull plate thickness varies from an average of 22mm throughout down
to 20mm and 18mm at the ends. The conning tower plate is 36émm thick.

The angle bulb internal framing of the hull in the center part of the ship is
made with a varying depth of angle, having a web of considerably greater depth
at the upper part of the hull where the plating is weakened by the access
holes.,

The forward bulkhead of the torpedo room is a casting,and the four torpedo
tubes also are held in a single steel casting generally similar to the bulk-
head, but of oval shape,

C. Diying Time

Diving time was quoted as being 50 seconds, whereas it was hoped, on designing,
to obtain a diving time of 30 seconds., The addition of external fuel oil tanks
above the water line and the practice of flooding the ballast tanks in the cas-
ing when on the surface reduced the diving time below 50 seconds, but no actual
figures were available.

D, Automatic Trim Contro, r D epi

This installation was. made in the earliest submarines of the class, but was
discarded as impracticable for this size vessel. It is installed only in the
midget submarines at present.

E. Forward Hvdroplanes

This class submarine was originally designed without forward planes, but small
planes were added during the building period. They improved control at slow
speeds and while firing torpedoes, in addition to alding in diving. These
forward planes are rigged in or housed when operating at high speed while sub-
merged.,

F. Schnorkel

The Schnorkel is fitted for one main engine operation on propulsion or battery
charge while submerged. This is an important factor in the design since it
partially eliminates an undesirable factor of the high-capacity storage bate

" tery, namely its short life. By lessening the demand on the battery for slow
speed cruising submerged, the 1ife of the battery 1s extended considerably.
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PART II - NOTES ON HA-201 CLASS
A. General Statisties

This is a small type submarine which was being built at the SASEBO Navy Yard
at the war'’s end. Nine boats had been completed at that time.

Length Overall [ EEEEZEEXEEEXE R X RN I AN N NI I I I N I N A RN NN SR N] 53 meters
Displacement = Normal SUPfaCE sossceccsscsveseccsssss 380 metric tonms
- Submerged IFEEEENE RN NI NN NI NN NN NN IR N] 440 metric tons

Speed = SUrface .oesscesescesossossoncscrosccsscesscsscsace 10.5 knots
- Submerged IEEEEEEREEEEEEEII I S A A I I I A I DU B B B A A IO 1300 hlots
Complement 'II'.l.O.'...Q."l.....l’.‘......-. 3 Officers and 19 men
TOrpedc tUDES cesecessccasssccssesscscscasesssssnacse 2 tUbES forward
TOI‘pedoeS 2900500000000 0000CRGIOIOCSIOINORERLIECOETCTES 4; 2 in tubes, 2 in fwd room

This submarine was designed for mass production with a maxirum amount of pre-
fabrication. The pressure hull is cylindrical for a large portion of its
length; it is welded throughout. There are six sections in the pressure hull:
the bow, the center group of four, and the stern section. All shop welding 1is
downhanded. This is maintained by mounting the sections on rolls,

Item A of Enclosure (4) is a sketch of the building area for the HA class sube
marine at the SASEBO Navy Yard., The building period for these vessels was 108
days. The first 12 days were used in assembling material and rolling plates.
The next 12 days were spent constructing the hull in sections on railroad
tracks in buildings at the head of the building ways. The following 12 days
were devoted to fitting out the sections in tunnels. During the next 24 days
the sections were assembled, and the engines installed on the marine railway
on the bullding way. The earlier submarines had the forward and aft sectlons
riveted to the all-welded middle section; however, the riveting was discarded

for welding. The remaining 48 days were devoted to completion, fitting out,
and trilals.

The welds on the pressure hull were X-rayed. Most of the welding was done by
15 and 16 year old students. The test depth was 330 feet, but the depth

gauges read up to 150 meters, and the Navy Yard Constructors insisted that this
was a safe working depth,

B, Hull Form and Construction

The streamlining for underwater speed was obtained in much the same way as in
I-201 class. The cross-section was kept as small as possible, and the main
ballast tanks were arranged so that they hardly increased the cross-sectional
area beyond the mid-section of the pressure hull. The maximum width of the
hull was approximately only one foot greater than the diameter of the pressure
hmll. This did not incliude the span of the midship hydroplanes and the aft
stabilizer fins. )

The arrangement of the main ballast tanks is the same as in the I-201 class,
.one bullt around the bow, one around the stern,and two inside the casing on
each side of the ship. ihere is no internal M,B.,T. All kingstons and vents
are hand-operated. Wfff :

. i
The casing and superstructure are carefully faired off, and fittings are re-
cessed as much as possible, The bridge is narrow, with no anti-radar slope to
increase the frontal area. No antlerazdar coating is applied.

The interior of the submarine is one single comparitment with domed bulkheads
at each end. The number of fittings and the amount of equipment were reduced
to a minimum to facilitate mass production.
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Ce Control of D h and Directio

The aft hydroplanes are large and are fitted at the trailling edge of the ex-
~tremely large stabilizer fins,which are considerably wider than the maximum
hull width, The midship planes are small and are controlled by hand from the
control room, where they are situated below the center of the hull. These -
planes cannot be housed and project out farther than the staPilizer fins,

No automatic features for control of depth or trim are fitted in this class
submarine, but automatic steering is installed.

D. Machi

Complete engine data is contzined in the statistical sheet in Enclosure (E).
The main engine is a low power unit of moderate performance, suitable for mass
production and not requiring too highly trained operators. The engine is of
monobloe construction with four-stud heads, Each head has two exhaust valve
boxes which can be removed without removing the head,and two inlet valves buiit

into the head,

The engine outboard exhaust valve has three operating gears. One shuts the
valvej the second squeezes it tighter; the third jams it still tighter.

An auxiliary driving motor is fitted for very slow speed surface cruis at
high efficlency and endurance, It drives through sixteen V=belts withiggred-
uﬁtiog ratio of about 3:1. The driving gear is clutehed to the main shaft
when in use, :

Surface and submerged trial results are given in Tables I and II,

TABLE I
SURFACE CONDITIONS
Arpature Circuit Knots RPN Arpature
Total Amps.
Auxiliary Drive 2 126
3 167
8eries 4 208 240
g 249 400
[ 290 570
7 331 800
8 372 1,140
- 9 213 1,600
10 453 2,200
Parallel 1 499 2,800
12 536 3,450
13 578 4,200
13.5 995 4y
13.9 4,700
TABLE II

SUBMERGED CONDITIONS

Dri(e Knots RPM Fuel

Kg/Day
Auxiliary Motor 60 Amps, 2 100
Diesel-Electric 73 Amps, 3 128
118 Amps. a 158

Direct Drive by Engine 5 189 192 !

6 220 312

7 251 432

8 281 576

9 313 720

10 345 912

11 383 1,272

12 330 1,872

12,2 436 1,992

- .10

S~
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E. Torpedoes, Tubes, and Attack Instruments V

Two 21" torpedo tubes of standard design are fitted forward., No torpedo der=-
rick is fitted topside, but a skid is installed for loading torpedoes. Four
torpedoes are carrieds two in the tubes; two in the room. Equipment is pro-
vided for reloading. .

The gyro setting equipment is manually operated by a setter who receives the
angle from the control room on a follow-the-pointer system, No automatic
spindle retractor is fitted. Tubes are fired electrically from the control -
Io0m,

An angle solver is installed in the control room with all manual inputs except
the periscope bearing, which is fed in automatically from a transmitter on the
periscope, .

The periscope is 23'4" in length and is monocular, bifocal (1.5 x 6), fitted
with a sky search. The diameter of the tube is léOmm. The periscope is in

the control room, running up through a dome which is a part of the pressure
hull., A raised platform is provided so that the periscope observer may stand
with his head in the dome and get the maximum height of scope.
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PART III - BRIEF SURVEY OF MIDGET SUBMARINES
A. Principal Types

There are three different classesj each has different operational functicns.
In no type yet reported has there been any arrangement for divers to leave or
re-enter the submarine underwater, as in the British X-Craft and "Chariots",
to cut through netss,etec.

c . True miniature submarines of conventional type with compara-
tively high surface and submerged performance. Armed with two muzzle=-
loading 15" torpedo tubes.

Class 2. These are much smaller, with shorter range and lower perfor=-
mance. They carry two 21" torpedoes slung in external slideways, point-
ing aft. They are usually fitted with a large warhead for making a su-
icide attack after launching their torpedoes.

Class 3. These are the human torpedoes, with very high speeds but only
short endurance and unable to recharge or to patrol. They are fitted
with a very large warhead and no other armament and are definite suicide-
craft. (See NavTechJap Report, "Japanese Suicide Craft", Imdex No. S-02).

B. I Bow T

The original pre-war types are described in former reports on the subject and
in ONI 222-J under the names MATO and KO-HYOTEKI. A number of ezperirental
types or models were built with the diameter and displacement gradually in=-
‘ereasing. Various engines, drives,and tank arrangements were tried. At the
end of 1944, the type had reached a stage where 1t was possible to standardize,
and mass-production was started at KURE and YOKOSUKA. This 1s the KORYU class,
of 59 to 63 tons displacement., The main features are external msin ballast
tanks, good streamline form, and high endurances. Direct-drive and diesel-
electric drive were tried, but the standard type was diesel-electric. Single
and double propellers were trieds the standard adopted being a single propel-
ler with torque-correcting planes on the horizontal tailfins. Air condition-
ing is fitted. The battery has wooden chocking and bedrers, and non shock-re-
sisting mountings are fitted. It has been reported that at least one HA-101
class submarine (HA-108) was fitted up to service KORYU midgets, carrying ten
18" torpedoes for them and a tripod for hoisting their bows out of water sc
that their tubes could be reloaded.

c. Types with External Torpedoes and with or without Warheads

These were mmch smaller than the types described above., They were called
KAIRYU class. and three variations of them were described in NavTechJap report
"Characteris%ics of Japanese Naval Vessels, Article 7 - Submarines - Supplement
II*, Index No. S-01-7. The mass production model was the second type described
in that report. These were made on a conveyor belt system at YOXKOSUKA. The
large midship tank was for main ballast and not for fuel as reported previous-
1y. The frame spacing was about 12" and not 21", The battery cells were pro=-
tected from shoek by being mounted on a 3/8" sheet of sponge«rubber; chocking
was of wood., The engine was adapted from a commercial model which had a cone-
type clutch, This was changed to eliminate the clutch, An end plate was bolt-
ed to the flywheel and, through a Crookes Joint, was attached to the shaft
which connected directly to the gear box through another Crookes Joint, The
engine clutch was incorporated in the gearing. The tail clutch was similarly
incorporated in the gearing between the motor and the propeller. No radar wes
fitted, but a W/T aerial was fitted in some of the KATRYU class.
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ENCLOSURE (A)

LIST OF HA-201 DOCUMENTS FORWARDED TO THE BUREAU OF SHIPS VIA ATIS
: (ATIS No. 3071)

NayTechJap No. Description

ND10-2000,1
ND10=-2000, 2
- ND10=2000.,3
ND10-2000.4
ND10-2000,5
ND10-2000. 6
ND10-2000,7
ND10-2000. 8
ND10-2000.9
ND10--2000. 10
ND10-2000,11

© ND10-2000.12
- ND10~2000.13
ND10~-2000,14
- ND10-2000,15
ND10-2000.16
ND10~-2000.17
ND10--2000.18
ND10~2000,19
ND10-2000. 20
ND10-2000,21
- ND10-2000, 22
ND10-2000,23

ND10-2000.24
ND10-2000,25
ND10=-2000,26
ND10=2000.27
ND10-2000, 28
ND10-2000.29
ND10-2000.30
ND10-20C0, 31
ND10-2000,32 -
RD10~2000.33
ND10-2000,34
ND10-2000.35

ND10-2000.36
.ND10-2000.37

Layout of Bldg. Area ]

General Design Data (in Japanese)

Translation of B(1)

Engine Data

Armament, Electrical, and Electronic Data

General Krrangement ﬁlan

Displacement and Characteristic Curves

Displacement Caleunlations

Heserve Buoyaney Curves

Capacity and CG of Tanks

Con;gol Room (side view, fully equipped as of 20 March
194

Arrangement of Officers' and Crews' Quarters

Torpedo Room Arrangement (Elevation)

Torpedo Room Arrangement (Plan & Section)

Auxiliary Engine Room (Side view)

Torpedo Loading Arrangement

Ballast Arrangement

Main Tank Flooding Piping Arrangement

Ventilation System

Ventilation Duct Arrangement (Plan & Elevation)
Oxygen and Air Filter Arrangement

Main Tank, Vent Valve and Low Pressure Air Piping
Speclal Alr Intake Cylimder for Battery Charging, Gen-
eral Oatline of

Salt Water Piping - Schematic

-Salt Water Piping - Arrangement

Fresh Water Piping - Schematic

Fresh Water Piping - Arrangement

Voilce Tube Arrangement

10,000 Calories/hr Freon Gas-~Type Cooling System
Steering Rudder Shafting Arrangement

Horizontal Rudder & Fittings

Diving Rudder .

Area Around Horizontal & Vertical Rudders

Vertical Rudder & Fittings

Details of Inner Hull #6 Block - Supplement (Horizon-
tal Rudder Control Gear)

Partial Revislon of FF

Inner Hull #6 Block - Supplement (Manual Control for
Horizontal Rudder)

Detalls of Hull #9 Block -~ Supplement {(Vertical Rudder
Control Gear) o

Plating Arrangement of Inner Hull

Plating Arrangement of Outer Hull

Torpedo Tube Casting & F7 Athwartship Bhd.
Superstructure Detaills

Ballast Keel

Inner Hull Details No. 1 Block

Inner Hull Details No., 2 Block .

Inner Hull Details No. 3 Block, Battery Room

Hull Details No, 4 Block, Aux. E.R., and Control
Station

Hull Detalls No. 5 Block, Main Engines and Main Moter
Hull Details No. 6 Block, Aft End -

L I T R T I I I N NN A |

ND10-2000.38 -

- ND10-2000,39
ND10<2000.40
ND10-2000.41
ND10-2000,42
ND10~2000.43
ND10-2000.44
ND10-2000,45
ND10~-2000,46
ND10-2000,.47

ND10-2000. 48
- ND10-2000.49

13




NavTechJap No.

ND10-2000, 50
ND10-2000.51

RND10-2000.52
ND10-2000.53

ND10~2000.54

ND10-2000.55
ND10-2000,56 .

© ND10-2000.57
' ND10-2000.58

RESTRICTED

ENCLOSURE (4), continued

Description

Hull Details No. 7 Block, Part of Torpedo tubes

gull Details No. 8 Block, Periscope, Radio Ant., Amm.
oist ’

Outer Hull Details No. 1 Block .

Outer Hull Details No., 2 Block - Supplement 1 - Hydro-

phone & Sound Gear

Outer HullDetails No. 2 Block - Supplement 2 - Main

Tank & Kingston Valve

Outer Hull Details No. 2 Block = #1 Main Tank

Outer Hull Details No. 2 Block - Part Revised #1 Main

Tank

Outer Hull Details No. 3,4,5,6,7,8, Blocks, Outer Hull

Tanks and Falrwater

Outer Hull Details No. 9 Block




-?

RESTRICTED

SECTIONAL VWIEWS -looxkiNnG Foreo

3 Ton FPERrMARIiENT
Buoyarncy

Nad P Mo ks Yy
OrT marz MET :“7_

Loey
Srosaes

T7AB/I1ZER Firvs

()

loTOR-RoOm

arsr
arK

LWL ) No SMBT

GENERAL ARCANGEMENT

Moroa Koom %
Lus Ore CeLmn
{v8micaring
-3

EXTEBNAL FROILE

NoTE: DETAILS OF Sreen Aes Mor AccueAre

i | STA8/LIZER-FIN
| ARRANGEMENT AN

LINE OF MAX/mum WinTH OF Huer Crrem

TAano&nm'
Moroe

N

| Movoe Brare gFr | CLran a
\Los. Ors Lo




|

z ENCLOSURE (B) |
| ~ 1-201 GLASS |

SECTIONAL
PerISCOPE TYPE
. £AVAR MAST |
Tetescorre)  PERISCOPES MNo.33 No.3 7 AZS
u\ Na 43 SCHAORREC Jey. Bev. ' /
MBT
s Trercac FrAd
(3
onee oINS Fomr Feoobms, b

CASINGE

M2 Barrery

OFT
i

H
ol ['& 8
g H
Mo & s Vanrs 7 Krosx No.d s Vavrs Na 3 Buoravey Ts
7o Fozs. Cavrm€ _“ONT -
AND AFY END OF TANK r r S Z
Btowir
Nesarve ALY
_ Sromes, £7¢ ACCOMOOATION Svovancy (;‘:'c-m’ ‘::
: 7
Masiks -G8 fuofed it e
DreI4L | Aox. N/
: No.2 BATTERY |, NAnA No./ BATTERY AN
//\
70 ’/ \‘
- ¥ 24 las./0" /
\ 0.FT. =/ ALT AT !
} o
AN LUBRICATING ~ : ! ' A
CATING orsn TANK
I
Vad
2
YenTs A
» 5
P % e =
——————————————————————————————— —md T . Mo 3 -
== e - ~
} ~‘~~~/!°--,-¢P/5 'i’f_—”" | ““-s__AIAJ’/:M.A‘Z‘_,———“ i S. e ”
! _am e ! e SETET L ! AN
tag. ~— ~ OO KmeeronsT =~ ~0Q 100 - =~ "~ Qe 0 TTm=- QQ . -~ Frie -
Eggg Toies For FLOODING AND DrAminG CAsine Ao TAnks Ae& Acone Tres SPace
U~ w2 o
PEESSURE HoLt L AT
i RN
LM T~
L oo
CAN
(Ll
= \ /\ N <
N ~ |‘\ / coLs \ / '| Als e - N 1
[ inc |STokset Wasam [ Sr0es |Sawms b Seer t |
) AY / 1 s ' N
S —d ./ A |
) AN // 1.\, AW B
; N Ly o N\ ks @ o) wwre
! 7N N VENT i i
1 (Y ] 7N [
L 1 / \ f \
\ P '. / A
|| Gaecey oo " ! w/T
‘\u// N b 1 :/I : : ]
Y y N
I OF7 iaer.
- ;

-t
52




Borionae  WEWS - Looking AFT

Vewrs At
woex Toserver

No. 2 Poer
Broyparcy

OYANCY TKS No. 2 Bcy. TKS.

&

Mo / Bey Tx.

Fopser hwe.

Hreropnone (A-L¥)
CamPy.

S VENT VAacye
Opegaras
ALe A«f Bey. Txs

\\ ; 1
| Yewrgy  Fore!

ool /\ Thin

Axatl! \




RESTRICTED

CooLiNG
Cott.

-t

rTa;r.aua
CORAETING
pPLAaNES

\u o ‘ J
N }"'
NSEE

Szerional Vizws Ave Loo

Sowig MavE PE
TYPE ZADAR

-

INDuc T on
ExrausyY
——Fair foer = l' BT
Mt ’\AOTML - der
BEAIRATRT 4 STEOLX
Barrazy ! B
, i ,
"—”—( [
Ned of.1. GICET [,
=22 S
e e ——
\ HomizoWTal Fids CuRVED O
ONE Sips. PFLAT oul OmHes To
CompECT TORGUE
[ i ti
% Al ; L”‘"» r -
—d T 4 \ — "*—‘li e B
= i
C - T
¥ [jq.J




JRE  (C)
U’ Clase

(¥¢!
p
[
~t
.
or.

o
e Ee A e et U]

[ — \
i i

L Looking Fomrwarp

h
!
|
|
i
|

>

MAvE PERIS COPE Fezspes
E&ﬂ%iﬁ%ng N poME

i PucTion
3 HausT

| . — %
| g gl : \{\// E
13 i 5T WEL VBT ?

OXRE 4 i - ~ }
T

—J BatTERY

i

- — L ' ] - =~
—ong TR

j ET Lus AUK  Gutex pviG e o.pT
oL

1ARK




PERITCOFE

BALLAST @
I

i

"KAIRYU" Midget Submarire

MaIn HATCH l

i
N
PNy

I

|1
R
CARRIER SUBMARINE

"RATTEN" OR LABGE RUMAN TOX




$-0i-6

R Building Dates plagment -
Submarine Subs of Class | General Type arbed [Finished {Standard [No Normal Surf.| keserve 0.7.T. Schmerged (L
No. How Remaining of 3/¥ Fuel} Tons |Trim Tons Pgil Toos Tons 231"
I Mine Layer
121-124 Transport 1923 1927 1140 1170 : 1450 1350 275
I . : -
152-160 1925 1930 1635 1720 1500 2160
166-167 Kedium Size
I and Speed
161~165 1926 1930 1635 1726 150y 210C
Fleet
I Submarines
1-6 1928 1933 1635 1955 2500
I
168-175 Medium Size 1932 1936 1680 1780 1550 2440
v . High Speed
I 3 Fleet
176-185 Submarines 1934 1539 1630 1830 2130 2600
- I Z
- 1-8 1937 1940 1950 2325 5100 B
1 I7 2 136 1 1934
5.17-19.20 : Large Size 93 1941 2210 230 650
25~40 High Speed 2610 325 : 365
I . I 47 Crulser T
16.1820,22 Submarines 1934 1942 2180 2550 3220 3560
I Wil s
9=10 §. 1941 1943 2440 2420 3630 4150
1 Nil ;
11-12 3 varrier 1942 1944 2445 2955 3565 415C
1 %
‘ 5§;53 E~E Supply 1941 1943 2100 2560 3140 3560
[.X2]
i o
5;55.6 E 5 Carrier 1942 1944 2140 265¢ 3180 3650
T TI3 B ,
13-14 g¢ Crusier 1943 1945 2640 3600 3390 4760
: T a3 ]
| 351-356 ] §crusier 1943 1945 ggig 3520 3520 4250
[}
I I. 0
400-401 '400-401 E.; Cruiser | 1944 1945 3560 4660 5400 6400
I
361-370 M;dium S;z;e | 1942 1944 1470 1780 1§70 2210
o
I Submarines
371-372 1942 1945 1660 183C 2240
1 I - High Speed
201 oclass 2015§02 Submsrged 1944 1945 1070 1290 1310 1400
! 2
g
33-34 Smaller 1935 700 960
N Coastal
‘RO RO 50 Short
35-50 Range 1938 1944 965 1100 11590 1440
RO
1101117 1942 1944 525 600 620 780
RO
500" Germasn 1942 1943 740 900
750 Tonsa
1 .HA High Speed
201 class - I Submergsd 1944 1945 325 350 380 240
. - _ | Coast Defense | i
BA: - R &
101 ‘class o | Naval - 1944 1945 370 430 490
U 48
olass_ g 8 | vy 1944 1945 290 346




o
\
ENCLOSURE (£), continued .
: Surface Propulsion and Main Machinpexy
’ General Type <
: . Dimensions Diving
Submerged |[Length Over-|Length Between|Maximum DIa. of |Max. Width| Mean Draught |{Mean Draught |Diving Depth (#%.)[Diving Tize Tall Form
Tons all feet Perpendiculars|Pressure Hull~ft.| or Beam |Normal Surface/With Max. O.F. T“te‘yvmrking (Seconds}’
1860 273273 255% 24r-gn 14180 20t-8n 250/200 50 Fartial TH
2100 - - 325 3107 261 161-8n 200/175 60 Partial I8
2100 325 310? 261 ‘1618 200/175 60 Partisl DE
2500 325 3107 301-81 167 300/250 50 ' Pertisl DE
2440 350 3357 271~4n 151-4n 300/265 60 Partisl IH
2600 351 3357 271-4n 15t-4n 350/265 45 Pertial DY
3100 364 340 3014 171-6" 330/330 40 Partiel DE
3650 362 3407 31 17t-4n '350[ - 50 Partinl DH
3560 364 340 30t-4n 171-10" 356/ - 60 Partial D
4150 315 365 311-8" 171-10" 330/330 60 Parciel DE
4150 375 565 31v-8n 171-10" 330/330 60 Partisl DH
3560 362:. 3652 31 17180 330/ - 6 Partial DH
3680 362 3452 311 171-8n 330/ - 60 Partisl ®
4760 . 315 365 19! 381-4n 191-3" 201-8n 330/ - 50 Partial DH -
with bulges
4290 370 360 201 331-8n 20t-5m 300/350 50 Partial .DE with =
. double externels -
6400 401 387 Not Circular 40t 211-10" 24160 330/330 50 Partisl DE with
thick upper part
2210 246 2307 181-3n 291 15t-10" 250/250 50 Partial DE (exzcept-
ion;-_l%y broad coar:
A lires
2240 246 2307 29t=7" 161-20" 330/330 50 Partlsl TH
Width across
. 1400 263. 253 19140 19t-4n 171-6" stern fins 370/3170 deslgn 30 Sipgle hull saddle
. 301-9n trisl 50 tepk in casing &
- ternsnd
243 2307 221-4" 10t-10"- 250/250 &0 Partisl DE
1440 268 255 231-40 131-4n 265/265 50 Partisl DH
780 203 180 201 nr-gn 250/250 §0 Partisl D%
Maximum width across stern fins or across midship hydroplanes is 1771-6"
440 1174. 1609 121 13141 1Lt-4n 121 330 claims 30 Pertisl DE {1 com="
- . to dive 500 pertxent)}
490 149" 140 12t-9n 207-4n 136" 330/330 50 Saddle tazk {3 com-.
rartzents)
346 137 13t 10t 3307 Spddle tazk

(i

20




T ey — JDp—
4 \!
Ezl)
€6l Used for|Construction of |Average Thicknesa| Frame |Metacentric Helght]letacentric Zeight Tons per laclk ¥comzt O
ressure Hull Irmarsion Tons 1w

Pressurs Ru:il

of Pressure Rull

Spacing

GM(surface) Feet

BG {submerged) feet

Medium Rivetted
¥edium Rivetted JAn 27.5" 15.7"
Medium Rivetted .4 ®
Medium Rivetted
Yedium Rivetted
Medium Rivetted
D Quality Rivetted
D duality Rivetted .18 31.5" 15.4n
D Qualisy Rivetted
]5 Quality Rivetted
D anlity ~ Rivetted
. Me.dium Rivetted 27.5" 14.5"
Medium Rivetted 22.1" 17.71"
. Medium Rivetted 1.06" 234" Seavy Norzal' 238
. 17.3  18.4
o Medium Rivetted 44.0" 19.7 150
‘D Quality Rivetted 1.08" 234" 46.5" 24.5 196
Medium Rivetted 63"
Medium Rivetted
~ Medium A1l welded .87 gg;"to 13.5" 5.73n 5.8 61.5
Medium Rivetted )
Medium Rivetted .
Medium Rivetted
Medium A1) welded 68w 180
Y¥edium All welded .b2sn 19.0" 10.0"
Medium All welded




i ———
’ RESTRICTED
|
411
pf[Average Thickness| Frame {Metacentric Helght|Metacentric Height Tons per Inoh [Moment to Ghange] Complement FPeriscopes- Nusbew
i of Pressure Hull|Spacing|GM(surface} Feet |[BG (submerged) feet Inmereion Tons|Trim 1" Tons Ft.|O0fficesrs & Men{fitted. Langth
|
: 2
-47n 27,57 15,7 Designed 80 2
: Y
J4n [ Designed 80 2
94
Designed 82 2
96
: 2
2
2
.78n 31.57 15.4" 95 H
95 2
i 2
2
27.5n 14,5% Dasigned $0 2
= 12 130 33149
22,90 17,7 Designed 38 2
14 132
1.06" 234n Heavy Normal 138 143 Designed 108 2
17.3  18.4 14 135-112 el |
44,00 19.17 150 2 i
1.06" 234" 46,57 24,5 196 21 174 2
491
W63" 11 175 1-301
) 1=261-9%
- 1 175 2
B 20" to 13.5" 5.73n 5.8 61.5 7. 45 2
253" 261-9*
i 2
. 9 64 2
2
LG8 18 Design 3 19 i
4 30 2314
.625n 19.07" 10,0n 21 1
23140
16 Army 1




RESTRICTED

. l‘sow Torpedo| Stern Torpedo| Relomd jNuibsr of | Particulars of JNumber of |[Low ingle ”25mm'cﬁhs[! “PesSengers 5011d cerzo
Submarine Tubes Tubes Torpedoes|{ mines ¥idgets carriedi Alrcraft : : toms
No. = A N . H

T

A 4-01n 2 mine 4 42 Nty Nil 1-14Qmn . 20
121-124 ) tubes i

I 6-21" 2-21" o gt 1-14Qzm
152-160 .
266-161

I
161-105

6-217 2-217 - R o140

4-21" 2-21% 3 1-140om

4-21" 2-21v ‘ N2 1-140m3

fw21" 1-140mz

6-21" : 1-140nx

1 | ge1m X - TSR 1-140ma
15.17-19,26 :
25-45

[ g . 1~140mz
- 8=217 ! 2 kalten J .’l 14]
16.18-20,22| : forward

24.;6-47.48
9-10 .

§u21n ] 1-140mm

I 1-140mm

‘I
11-12

I g-21n ’ : 3 1-140mm 1 twin f
52-53-55 .

1 B g-21n : ) 1-140mm 1 twin
54-56-58 -

- r - ’ X 2 triple

13514 e boz1n : : 1 single

gez1m 1 : | 2 twin 120/13¢

I -
351356 , - _
. o = ’ Catapult ( 3 triplé
s00ta0r Boarr . Stripped 1 single

Y

7 "ok 2= 1 or more 60 intr.
361f}70 R or\sl" . 40 extr.

Ril : 110

L. I,
-371-372

: ‘ ' T o 2-25mm
2011;31555 : -z . (bhousing)

RO - a-21m
. 33-34

" RO 42210
35-50

RO . 4-217
101-117

RO
500

HA Limited by Volume
Rather Then weight
201 class Rather | eligh

21% zen

“HA
101 class

= T
! 50 men 132 intr.
: 18 extr.
olass ; .
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EXCLOSIRE (E),

continued

Surface Propulsion and Main Maehinery

{Fretght

- _Main Batteries

} Id ocarzo[Gasoline and
‘bons Liquid Tons

i

Tyo6 & el
Ro. of Cell

Total
Voltage

No. of
Cells

Capacity per Cell
{1 br rate) Amp. Br.

Total No. of Par-
allel- Sectlons

Total Capacity (1
hr. rate) Amp. Hr.

Total Capacity (20
hr, rate) amp. Er.

Total Welght with
Strepping Tons

20 20

240 | 480

1,250

5,000

240

2,500

5,000

2.500

5,000

2,500

5,000

2,500

5,000

2,500

5,000

2,500

5,000

5,000

10,000

5,000

10, 000

5,000

10,000

5,000

10,000

" Type 1 MK13e

5,600

11,200

22,400

Type 1 !klie

5,600

11,200

22,400

Type 1 MK13e

5,600

11,200

22,400

365/450  |Type 1 WE13e

2,800

11,200

22,400

Type 1 UX13e

5,600

16,800

35,600

{Type 1 uk13e

5,600

11,200

22,400

ETypa 1 wk13e

5,600

11,200

22,400

T
;speoial D.

&

660
{20nra)

18,800

23,800

.
T

{ Type 1 X130

2,800

5,600

11,200

Typo 1 !klzo

2,800

5,600

11,200

Type 1 u¥130

5,600

5,600

11,200

.Speoial e

hr 4250

hr 2125

1
8 hrs 6200
1
8 nrs 3100

8 hrs 40007




e - i e
.. ... .. _Eleotric Propulsion . R 1 . .Submerged Performance ke Surface_ Speed
n | 8ingle or Tan- |Total S.H.P. of| Type of MotorjAuxiliary{Full Speed Propoiler[GRuising Endurance| Full Speed | Total Engine Yodelf Stroke
rs| dem Armatile all motors Motor HP Drive (Knots) R.P.M. Enots-Miles (Knota} S.H.P .
. Tandem 1,200 6.5 5knts-20mi 14,5 2400 Type RA A 4
. Mark 1
Tandem ° 1,800 8 190 5-45 19 6000 Type RA sA 2
Tandem 1,800 | 8.3 190 5-50 19 000 Type RA Ty
¥ark 2-
Tendem 1,800 g 3-65 11 6000 | Type BA | SA%é
| . B Mark 2
Tandem .~ 1,800 - 8 550 22.9 8g00 Mark 1 DA 2
. 365 ¥odel 8
Tandem -~ 1,800 8 5-50 22.9 8900 Mark 1 DA 2
' ' 3-65 Nodsl B
Tandem 1,800 8 3-60 22,9 11400 Mark 1 DA 2
. Model 10
Doutle 2,000  |Type 5 8.7 3-100 23,9 12800] Mark 2 DA 2
Model 10
Tandem T 2,000 TType 5 ’ 8.8 5-60 23.9 12800 | ¥ark 2 DA 2
¥odel 10 :
Tandem 2,500 Type 8 ’ 8.8 3-50 23.9 12800 | ¥ark 2 TA 2
— ¥odel- 10
Tandem 2,500 |Type 8 8.8 3-90 17.7 |e700 | mark22 | sa e
_ Model 10
Double 2,500 Type 8 7.5 3~-100 17.7 4700 Mark 22 SA 4
Model 10
Tandem 2,500 Type 8 7.5 3-105 11.7 4400 Mark 22 SA 4
Model 10
] Tanden 2,500 Type 8 5.5 3-108 17.0 4000 Mark 22 SA 4 =
- Model 10 =
Tanden 2,500 Type 8 6.3 3-100 15.8 7100 Mark 22 @l 7
Model 10 ]
Tandem © 3,300 1 [ 2900 3-60 19.7 1900 Matk 22 sae ) . 7
(50rpm) ¥odel 10 .
Tandem 1,500 = Not 6.5 3-120 13.0 1900 Mark 23 SA 4
| b |pasted o) i
Tunden 1,500 : 6.5 3120 13.0 2700 Mark 23 a4
. 000 19 designed 600 5-1.00 15.5 2800 Type XA TR
Tandem % 16.3 to 11 3-150 ;
Tandem —r ’ 8.48.4 3.5-90 18.9 4300 T
1,200 8.4 5-45 19.7 1100 Mark 22 SA 4
Tandenm » ¥odel 10
T h 8 - 3-60 14.2 14200 | Mark2¢ | Sa 4
g ‘ p Model 6
19-20 | 400 HY MAK an s |z
Tandemn 1,256 Type. 32 | V-Belt 13.9 600 2-100 12.2 triall 400 8A 4 B
=1 3-1 triax
: . e .
=  Tandem 150 ) 5 2.3-45 10 2007 !4 i
| Gearsd 355 i L 45 4-18 .5 !




 RESTRICTED
RESTRICTED

Submarine

.

“ Main Engines
No. ij Fuel Injection{ Reversing or License or Number of | Bore | Stroke| Diesmeter of
b | System Non Reversing | General Design | Cylinders | (mm) {mm) | Piston Rod
T A -
=12, 5 Blast No Reverse - M.A.N. 6 450 | 420
) S
- I b .
i 152-160, +  Blast No Reverse Sulzer 8 540 | 570
J 166167 - - .
! i S RS
162=165" .. _Blast Reverse MJ,ALN. 10 T 530 | 53C
SR | -
1-6" : Blast Reverse M.A.N, 10 5301 530
[ R § Co : .
L] 168-1751 Blast Reverse Sulzer 8 4701 ag0 176
| 17e<185 || Blast Reverse Sulzer 8 4701 450 17¢
: i T
S X ‘il Blast Reversa Sulzer 10 470 1 490 1170
S
1 15,17-19.20 | Blast Reverse Sulzer 10 470 | 530 170
25000 :
SR \Iv: ) 1 .
.- 16.1820;22. ;| - Blast Reverse . Sulzer 10 470} s30 170
9-10 ‘- Blast Reverse Sulzer 10 L4701 53¢ | 17C
a i A ,'
nfiz Jerk No Reverse M.ALN, 10 . 430 | 450
52“;3‘ ( Jerk No Reverse M.A.N. 10 430 | 450
55 E : i
: 51;{56 Jerk - No -Reverse M.AN& 10 430 | 450
1554 Terk No Reverse M.A.N. 10 430 | 450
’ f351£356 . - Jerk No Reverse M,A.N, 10 430 | 450
: :'1»00514!.11 B} Jerk Reverse 10 430 | 450
402 . ’ )
} 3615370 Jerk Reverse M.A.N. 8 370 500
‘37113;2, Jerk Reverse M.A.N. 8 370] 500
L ‘,ZOiIélassv” “fF Jerk Reverse M.2.N. 10 300] 380
Jerk
Jerk No Reverse M.ALN, 10 430 | 450
Jerk No Reverse M.AN. 6 310 380
g'go Jerk
i
HA ‘o : .
: Afrless No Reverse Japanese 6 300 | 1350C
o Jerk
HA- O Airless: No Reverse Japanese 6 300 350
101 clags: Jerk :
- Bosh ., No Reverse Japanese 6




/ " BNCLOSURE (£}, continued

curfese :ropiilsion cua -uian wacnhinery

Diameter;or Supercharge HP Requirement| M.I.P.| B.M.E.P. | Mechanical Effects Zx-| I.H.P.| B.E.P. Vayimum Riri
Piston Rod Pressure i Yor Blower ] ,cept Blower Motor (%) { Pressure {1bs.

65 . " 80 1500 1200

Eng. driven 41 88 . .| 3400 ! 3000

80 3750 3000

80 “ 3%50 3000

3 lbs, ™. - . ) .. 8o 5550 4450

3 lbs, n . 7 : ‘ 80 5550 | 4450

i
§
'

4 lbs. ' 82 16950 | 5700

4 1bs. ' ] 84 17650 | 6400

6 1bs. 84 17650 | 6400

6 1bs. _ : ' 8¢ 7650 | 6400

6 1lbs. ' ' 84 ' ;2800 2350

About 5 1bs. : ' ’ 8a 1 2800 2350

About 5 1bs. ©. . ) . 54 2800 2350

About 5:1bs. 8L 81 , 2700 | 2200

About 5 1bs. ’ 80 2500 2000

‘About 3 lbs. © 100 81. . 2370 | 1925

About 5 1bs, 80 " {1180 | 950

80 1180 950

90 1500 1350




S-01-6

! Exheust Piston Material | Piston Circulating CIrculéting and Vibration Tot Wi .
" Temp. (OF) Cooling Water Lubricating Pumps Damper (Dr;])- ’i’éﬁg; W;:gntag?gslg
840 Uncooled Salt
Uncooled ) Salt |
840 . Uncodled Salt
840 Uncooled Salt
] ATuminum body ]
740 2 Steel crowns 01l cooled Salt 54 27
sf 49B : _
Eluminum body
740 2 Steel crowns | 0il cooled Salt 54 27
. _ ‘8f 49B - . :
Aluminum body R - -
140 2 Steel crowns .| 0il cooled Salt 26.
|- srasm . : Ly 6.3
ATuminum body ] -
740 2 Steel crowns | Oil cooled Salt 75 29.T
S sf 49B i 9.2
Aluminum body : '
740 2 Steel crowns 0il cooled| -Salt
- " st 498 | 5 29.3
B Aluminad body i .
7490 2 Steel crowns 0il cooled Salt 75 29.3
sf 498 : R
840 01l cooled| Salt Engine driven & 41.5 40
. i electric pumps
840 0il cooled Salt Engine driven & 41.5 40
. . o electric pumps
-8:10 . 01l cooled 3alt Engine driven & . 41.5 ) 40
Steel Crown ‘ electric pumps 0il pump type .
. gf 49B ) . ) damper. (and .
800 CI sSkirt 0il cooled Salt .Engine driven & vulean clutch) 41,5 43
Fe 19B : 5 electric punmps . .
820 011 cooled Salt Engine driven & 0il pump type 41.5 46
i electric -pumps
170 " 0i1 cocled| 'Salt Engine driven & 011 pump type 41.5 48
v i ; electric pumps :
710 CI Fc 19B Uncooled 'Salt Engine driven Vuleap oil . 16.5 39
. ,and damper
710 CI Pc 19B Uncooled alt Engine driven . 16.5 39
Aluminum or CI | Uncooled alt
r
!
810 Steel Crown 01l cooled| :S&lt 41.% az
CI Skirt . Lo S0
840 ¢T Fc 198 Uncooled Salt
1720 cI Fc 19B Uncooled Salt Engine driven None 4.7 26
720 CI Fc 198 Uncooled ‘Salt Engine driven. | None 4.7 3¢ .
|
750 Uncooled ;Salt Engine driven None ]






