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‘  ; ® 15 January 1946

hief, Naval Techm.cal Mission te Japan.
Chief of Naval Operations.

Target Report - Japanese Suicide Craft
' (a)"Intelligence Targets Japan" (DNI) of 4 Sept. 1945.

: 1l. Subject report, covering Target S of Fascicle S-1
of reference (a), is submitted herewith.

- 2 The investigation of the target t¥zet report were
accqmpln.shed by Comdr. R.H. Hedgecock, USN.
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S@P AND RELATED TARGETS:
JAPANESE SUICIDE CRAFT

Part I = SH - NS - Boats "

_ Only Type 1, Mod, 1, and Type 5 SHINYO boats were. actually used as-
cide special attack boats. Types 2, 3, 6, 7, and 8 were. in design and ex-
perimental. stages in an endeavor to atéa:ln, better performance. Type 4 was
never designated because of the superstition attached to "shi®, its Japanese
pronunciation, which can also mean “*death".

‘ . Type: 1, Mod. 1, & 5.1 meter, single-man, engine, 23 knot,
inboard motor boat,. ecarrying a 270kg explosive. cha -in\@he bow, was later
supplemented with the Type 5, deslgned as & "divisi ‘ ype 5 was a
6.5 meter, two~man, two-engine, 25 knot, inboard mot rrying a 270kg
explosive .charge: in the: bow, and equipped .

on ofithe.- %cgsgmmy
§ ee-engine 37 -
M. ‘This non-sulcide SHINYO
it 1, Mod, 1 SHINYO, each di=-
. Mbe: 5 ¥Js. The ‘I‘ype 8 waz not equipped with
a. bow charge, but instead bjecial 28cm launchable torpedoes. The
Type 8, 1like the Type, e S th radio.

L"" B - Wumallrorpedo" or "Ope Man Submarine”
ly an altered torpedoé having human ceatrol

and additiongsl i doaodky inserted between the torpedo warhead and the
torpedo engine. :

Only KAITEN Types I, 2&931815!’;1:2& and 10 were projected or built; thp:
o }

other numbered: types were never.

- KAITER Type 1 was an altered Mark 93, Mcd, 3 torpsdo. Type 6 w’a
distinguislied by a. modification of the forwerd air flask of Type l.
was an unsuccessful version of a KAITEN built as such, and not altered fr
torpedo, It was: propelled by gases: of combustion formed by hydrogen peroxi
hydrogen hydrate, fuel, and cooling water.. Type 4 was an unsuccgaminl attemp
to operate the Type 2 ﬁAITEN on conventional Japanese torpedo {@e Rely,
kerosene and oxygen. Unsuccessful Type 5 mersly contained a mg s
the: forward air flask of Type 4. Type: 10 was a success :
Mark 92 electric. torpedec, but was: perfected too date f
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th Section (Ship Construction) of the Navy Technical
Department TOKYO,
KAIT%gK§ Second Section (Torpedo) of the Navy Technical Department,
0,

fJapahese Personnel Who Assisted in Gathering Documents ere Inter-
viewed*

For SHINYO and KAITENs:
_ A, KATAYAMA, Constructor Admiral, IJN,

K. YADA, Constructor Captain, IJN..

For SHINYO Only:

 of SHINYO Boat Design
from its beginnin
T. KOYAMA, Civilisn En fourth Section, Navy Technical
- Department, who ha N Bsign of small boats since 1934.
He supervise ) P the SHINYO Boat hulls designed

JN, designed the Power Rocket

ce Captain, IJN, directed KAITEN design from its

R. NAGANO, Engineering~Lt. Comdr, , designed the No. 6 Engine ‘b
from the Type 2 and 4 KAITEN. In 1938 he studlied internal com-
bustion engines for one year at the Technlcal College in
Dresden, Germany.

_Related Report:

NavTechJap Report, "Japanese Torpedoes and Tubes, Article 1
and KA?TEN Types", Index No. 0-0l-l. (Contains complete da
KAITEN) »
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LENGTH 3.0 mete ‘
D‘SPLA(EMENT 40 tos
B.HP 201
SPEED . 22 knots

© FUEL oy .
RADIUS OF ACTION
TORPEDO
ROCKET
RE
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NavTechdap Report, "Japanese Infra-

ment, and Manufacture of Infra-Red t",

mation on night direction of the SH ts "on a beam" from a hilltop con=-
trol station. Thls method, similar t

air-lines, to indicate y S
this might compensate £ : sibility caused by the pilot position
Lo esented many "bugs" which were never

PART IX :
"HUMAN TORPEDO* OR "ONE-MAN SUBMARINE"

applied to Japanese naval craft, signified a long range
he enemy ship without fail due to the steering by the
e torpedo",

eported tc be pientiful because of fast promotlion, special privileges,
e promise that their family would receive about ¥ 10,000 as a posthumous
award, No doubt, many of the pilots wers in no position npt ¥plunteer.

In the initial phases of training, the volunteers wers requd
boats entirely by periscope and magnetic compass.

Six KAITEN were carried on top of I-class submarines. Tubes
sub to the lower hatch of the KATTEN and remote Ladsls

mother-sub allowed the KAITEN pllots to mesn the , on their

. Journey without the mother-sub having to surlag w* also transported
on various "landing transporting craft”. b ' { aves were being
constructed along the invasion cgasts o

facing into a harbor or bay awa . o KAITEN were located
in each cave, resting on launchi urn, were supported by
rails extendlng to the water's e

)

) ¥ e successful Type 1 KAITEN was in production.
298 93, Mod. 3 torpedo (Figure 10). The warhead was
enlarged to carry 1550kg O0®explosive, which could be detonated by the Tyre 2
inertia-type pistol (Figure 24), or by an electric mine fuse controlled from
the pilot chamber (Figure 25). Inserted between the warhead and the torpedo
engine compartment were the forward compartment, the control compartment, and
the after main body. The Forward body contained the air flask (i), the steer-
ing air chambers (D), and the forward trimming tank (E). The Type 93 torpedo
was inserted into the after main body over the rear trimming tenk (F). The
center contrel chamber conbtained: a hand operated retractabls periscope
a vertical movement of 70cm; an upper hatch (G); a lower hatch (H), usg
a KAITEN pilot to enter his craft from an I-class mother-sub through agm
tube while the mother-sub was submerged; batteries under the pilgdats
run the electric gyro through a small A.C. motor generater set
al steering; depth control; controls for starting, spee
safety release for the impulse firing pistol; and the fl
tric fuze. The engine section was similar to the Type 93,
having enlarged vertical and horizontal fins (K3)
tical and horizontal automatic control rudders (M
tiecal rudder (L), was in the vertical fin ( o

® to run asbout one meter below
look with a retractable periscope,

Oxygen emitting scdium peroxide was carried pur air in the
pilot's chamber.

22




£ S NOLIVY
tr sanfsy

Nid WALYIA
“

'
43G0NE WOLLIGA ONLLTNBIO-ONYH . n
. nuviiag 4AGNVHO T3N3

8
0151 GHItId
.9
GUBH dVA

RESTRICTED




RESTRICTED

Speed, range, and other 1mportant"har ristics are listed in Table II.
Since the KAITEN was designed to haf@ a h longer range than ths Type 93
- torpédo, the alr-driven Type 93 torp as replaced by an electrically
driven gyro (Figure 20 and Table IIT) ca .n front of the pilot. The

current for the gyro was syas hase A.C. motor generator set, which,
in turn, was driven by s Foa. The pilot could steer by hand or set

his course on the gyro pfot. air from chambers (D) operated the ver-

er
tieal rudder to put _the W ’ th& course set on the gyro pilot. Depth was
maintdined by th _ s . @yring setting against seawater pressurs.
: crated the horizontal .rudders to keep the
L of zero to 35 meters. Sensitivity of the depth
be 50cm. During the last part of the run, the pilot
1 to about five meters, The trimming tanks were ad-
2 the KAITEN on the mother-sub and were not ad justed

: OO-meter test depth, the Type 1 leaked at this depth,
ly withstood a 60-meter test depth.

vwas of iariable spee&, controlled by the pilot, and could achieve
- &a.ma um - of 30 knots. ‘ ’

C. Type 2 KATTEN (Figure 11), By December 1944, two tfgt 2 (Figure
11) were ready for test. Having been built from the keel u and not
adapted from a torpedo, much better characteristics were oxXPALe le II}.
They were tested on land, but were never sufficiently psrfect to e them
a water running test. ) _ :

The Type 2 KAITEN was designed to use hydrogen j 1d% hy"pgen hydrate,
fuel, and cooling water to form the gases Qf "

The main englne, designated Engin , 3 gPCspecially for this
installation. A board composed of 2 M- ine epgineering personnel
met and lald down the general ol this engine. These specifica-
tions, being "3rd degree secre . . the end of the war. However,
‘Res NAGANO, the chief designepd® P ¥, recalled from memory the speci-
fications as follows: 3 of - eTs, each with its own crank;
cylinder diasmeter, 185 ' ) RPM, 1500; propeller RPYM, 750;
welght, 1500kg; engine atmospheres of external pressure; dia-
meter’ of enclosing circullx ) r external water cooling of the engine,
about 1500mm; combustion D ed the engine was to be at 25 atmospheres
pressure and LOOCC. _ :

The diesel ‘engine design section at KURE, under supervision of R. NAGANO,
worked 18 hours a day for two weeks, during August 1944, and turned out

the manufacturer®s plans, By November 194l the rirst models were set up for
testing by steam. Some modsels used cast iron cylinders and some used bronze.
The crank case was cast steel and the pan was welded steel. Slide piston
valves supplied and exhausted the cylinders. Construction of the engine wag
light. The entire engine was immersed in cooling water. The combustion
(Figure 14) and the hydrogen peroxide spraying nozzle (Figure 15) are e

ed in Enclosure (4).

The first external pressure test of 13 atmospheres defor
pen, necessitating,reinrorgement. .
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The first load test was made 20 Wkmospheres steam pressure, 300°C, with no
back pressure because the holl PT er shaft exhaust was not fitted. The
engine developed. 1508an, The cad@iron cylinders showed wear, but the bronze
o Weized,. L&Per the actual gas test was made with the
propeller shaft. It was never possible to get
down tE2 t¥ 3 atmospheres. The lowest value of back pressure
s, cgibined with 25 atmospheres pressure, the highest com-
Wsiafround feasible, produced an acceptable compremise of
SCion gas flnw was- never steady and leaks developed in
-ogen  peroxide tank and lines,

f completion of the steam test in November 194k, crders were let
ve different places for mass production of this engine. When the contracts
@ cancelled im April 1945, after the discontinuance of the Type 4 KAITEN,
about 200 units had been constructed.

The after propeller was driven by a single hollow Zro shaft, and & mitre
gear attached to this shaft through e mitre gear the counter rotat-
ing forwerd propeller. : k :
The Type 2 KAITEN embodied several new design feature ot

The: electric gyro was not changed, but the "off cour ig from the gyro
directional pilot was designed to actuate ir slide ve which transmitted
the signal to-an oil hydraullic system, W turn act®eted the vertical
rudder. The steering air chamber wes use ac@ate the slide valve,
since it was fesred that oil would _as WLEE low temperatures and be un-
suitable for the pilot siggal ' ; ing hydraulic oil pump was
attached to the main engil S } i

The spring-actuatea depth y horizontal rudder by means of a
hydraulic system to which o " alisure was supplied by the oil pump

mentioned above. 01l 3 ; g o raise and lower the periscope
through a.r 5

d in the Type 1L

The same Type : : p (Figure 24) and electric fuse (Figure
25) that hed $Type 1 KAITEN were also used on the Type 2 model.

" The Type 2 KAITEN gned for & depth of 100 metsrs and actually with-
stood 60 meters wh sted, after being converted to the Type 4 KAITEN. Ref-
erence to Table II will show that the Type 2 KAITEN was larger and more powe
ful than the Type 1 and was designed for much greater range and distance.

Finally, after repeated unsuccessful attempts to eliminate "bugs", the Ty’b
2 XAITEN was abandoned.

@

\ ¢
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D. Type & KAITEN, Betwee. y and March 1945 five Type 4 KAITEN (Figure
12) were tested and finally ed., The Type 4 design was develeoped in an
effort to operate the Type 2 the kerosene and oxygen fuel success-
fully used in the Type 93, Mo . edo. The main outer dimensions were

6. engin d control equipment were used, but the fuel

Y utii}z kerosene and oxygen in place of the hydrogen-

Aont of fuel carried permitted the installatlion of an
n v ¥ of the 1500kg one previously used, while still keeping
of the Type 4 KAITEN 200kg less than that of the Type 2.

e Type 4 developed 12C0 hp, but in the water test made only 20
as its specifications called for a maximum speed of LO knots.
steady flow of gases of combustion to engine No. 6, as well as
dack pressure, seemed to present difficulty.

Japanese concluded that there were too many difficulties to be overcome in
he Type L KAITEN to make further work upon this model worthwhile, in view of
the fgct that the Type ; KAITEN was already in successful mass production.

E. Type 10 KAITEN, After abandoning the Type S.gn e L KAITEN, che
designers next turned to an electrically propell ¥ i, the Type 10 ‘Figure
13). They may have been influenced by the considergio at sufficient stor-~
age batteries were available. ‘

Table II shows the Type 10 KAITEN to be about one-th thl 1ze of the Type 1
and to have only 300kg of explosive. Thodm 3 a minimum amount of
change from the Type 92 torpedo. The cjii-ge ed by an electric fuse
installed in the cockpit or by the Typ@l? ine a tol ‘which fired on impsact.
(Figure 24). A front battery cong ‘ and ajBteering air chamber were in-
stalled aft of the warh ’ g the pilot was located aft of
the forward battery cham iring switch; engine starting
switch for the constant-s : irive the KAITEN at one speed of 7
knots; hand directiona Y 11 periscope which was fixed werticelly ~
but which could ro : arting valve for the &ir-drivea gyro
(Figure 18) T Y of the KAITEN. The remainder of the after
part of the ’ ' ot of the Type 92 torpedo except for the
addition of gdEK ! 1 ® hand rudder and the enlarging of the
horizontal and L

This KAITEN had & * hatch but no lower hatch; henc3, it was not possible
for the pilot to S@¥8r the KAITEN from a mother-sub wh'le the mother-sub wasg
submerged., .

When underway the Type 10 KAITEN ran at the depth set on the depth gear.%‘he
spring versus water pressure depth gear actuated the horizontal rudder by
means of alr pressure.

To use the periscope,'the‘pilot would stop the engine, and the
‘buoyancy would bring the KAITEN to the surface. The free float
was approximately in the middle of the small conning tower.

The pilot could not read course degrees from his statiog
KAITEN was started and headed in the right dirediion g
through the periscope, the air gyro for automat N

by a control handle 1n the pilot control room. sraticll wvas quite simi-
lar to the course gyro being started when a i om & torpedo
_tube., If the pilot wanted to change the co gyro had been
started, his hand-operated vertical dde as

small vertical rudder operated by © r
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repared by Lt. Comdr. R. NAGANO, IJN)

rgy source of the torpedo, hydrogen peroxide, producing oxy-
estigated: :

entrated solution of hydrogen peroxide (Hp0, about 80%) is
vith the concentrated hydrogen hydrate ((NHz)2H0 about 8 about one-
in guantity, the temperature rises to nearly 1,0000C, and & great quan-
y of oxygen gas is produced. We intended to use this reaction in driving
jthe*eng;ne.'When we mixed these elements in the following ratio:
' Hp02 (NH2) 2H20 ~; fuel :
10 1.0 1.5 :
we obtained a combustion gas which contained over 7 sateéd steam. The

rest was CO2, CO, Hp, Np, etc. at a temperature of a O7000C, Hence,
we could apply this reaction and drive the engine of & ‘

At‘rirst“we'appliéd 1t to Type 93 pedO@nd ohtaified, as & result of
the low-speed braking test on land, the{@ollowige r ts:

WAL TEN Type 2 was very urgent. We continued
M) designated Engine No. 6) for the Type 2
the following results:

e in combustion chamber  20kg/cm?2
horsepower , 1600 hp
quid efficiency . 900 hp sec/kg

The final tests, i.e. runn

ing tests, were about to be made, but they weré“
never carried out. - - ;

The type or/combustion device which is shown in the appending figures
(Figures 14 and 15) had good characteristics.

Independently, the investigation to use concentrated nitrig
alcochol hed commenced and the experiment on combustion was gein
factory results had not yet been obtained. -
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NQ\OSURE (8)

Mmc APPARATUS
FOR TORPEDOES ,
pplicable to KAITEN as Noted)

er the supervision of Capt. K. MIMIZUKA, IJN)

iN.data only was not removed from this data because the
remnainder would be -incomplete. :

eWypeof steering apparatus used in Japanese torpedoes were of the
d torpedo type. The most typical one is the Type 4, Mod. 2 used for
ype 6 or 8 torpedo. As shown in Figure 16, the flywheel was driven by an
turbine and the air passage to the steering cylinder was controlled
through a small slide valve which was regulated by an sccentric pin set on a
vertical axis, !The revolutional speed of the flywheel s about 15,000 RPM
and it was maintained by means of an air jJet,

_ With the advent of the oxygen torpedo, which h y long range, &.
more powerful. gyroscope.was required and the Type 9 3 eloped. For this |
type, the flywheel was enlarged, the speed of revolut o rotor raised
to about 18,000 RPM, the accuracy of bearings was imp d, the direction
maintaining capacity was greatly increaseigl t adoption of a new
type controlling valve which utilized th : diaphregm slide

.valve and air-slit intercepting ring broge tory result. The detalls
of this system are illustrated in ; ¢ ation of the reducing
valve and the steering cyldnder § : ' pe body, and the use of the
rubber spring ainimized t G19@Evantal uence- of engine vibration upon:
the gyroacope. This type w

On the contrary,.
.suitable for T

elmost the s ial torpedo service, except for the
possession of vi : anism and the air Jjet device. The prin-
ciple feature

The greatest ent in recent years in the capacity was made in the
"development of the N tric drive gyroscope. The rotor was driven at a speed
of about 20,000 RPM by means of a three-phase A.C. device. Five minutes wers
required to attain maximum speed of rotation from starting. Delicate ball
bearings, which had high grade accuracy, were used in all axes, especially¥” the
horizontal ones, instead of the cone-type needles used in the Type 98. '
Owing to the above-mentioned improvement, these gyroscopes had sufficient
ability to maintain their axes in one direction for about 10 hours with 1ittl
deflection. Due to the lack of quick starting, this gyroscope was pot used fo.
torpedoes, but for small underwater weapons such as KAITEN, etc,
useful as a compass., This type required a motor-generator, batt
accessories, i '

, Further, the Type 93 torpedo was equipped wi
which permitted the torpedo to take a circular ¢o
sired running. The outline of the mechanism is ill
clearly seen from the Figure, alr was sent to
by the action of a cam (C) at the end of thegdlhs
that cylinder inter:iepted the air pa steering cylin-
der. Only the air from the reducing s\ cylinder, push-
ed the piston of the steering cylind P
turned the torpedo in only one directio

31
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