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SUMMARY

ORDNANCE TARGETS
JAPANESE NAVAL PROJECTILE FUZES

Tt seems to be a fair criticism of Japanese naval projectile fuze
designi to say that until World War II the designs were usually over-elaborate
yet tended to underestim&te the importance of safety.

During the war, difficulties in production and the influx of scien-
tific university gradustes into ordnance fuze design appeared to influerce
s fuze design towards greater simplification. At the same time, many problems
I that arose as a result of service experience and the demands of higher naval
5;§ut?grities were attacked and solved competently and in some cases with orig-
cinallty =

Some (German informetion on fuze design was available up to the be-
ginning of World War II, and foreign influence is apparent in the clock work
mechanism of the Japanese Time Mechanical Fuze and in the use in some fuzes of
Schnerder, Mauser and Vickers' designs. It is suspected that their fine shut-
ter, centrifugally operated, safety and arming device is derived from German
sources.

During the wer, there was little if any connection or exchange of
information on fuze design between Japan and Germany.
; )
During the last few years, projectile fuze design was devoted chief-
1y to the following investigations:

1. Explosive Trains

8. Development of a detonator {primery initiator of mercury ful-
minate 20%, potessium perchlorate 40%, and antimony sulphide 40%).

be Development of non-gaseous powders for powder trains to replace
black powder.

These investigations started in 1937. A fairly comprehensive list
of different powders tried is given in Enclosure (A). The barium
oxide (Ba0,) mixtures were not entirely satisfactory owing to either
hygroscopiC characteristics or because they became fluid during com-
bustion and were affected by centrifugal forces when in flight.
Better results were obtained by covering the Balz with a mixture of
raw rubber, pine-resin, and pauloronia oil.

A mixture of lead oxide (Pb30,), barium chromate (BaCr0,) end sili-
con (Si) and also No. 14 in“the table in Enclosure (A) gave go0d re-
sults {(though the former was low in calorific value), The most suc-
cessful powder, however, was No., 15 in the table in Enclosure (4).
Tt worked accurately at barometric pressures between 10mm, as mea-
sured by a mercury barometer, and 10 atmospheres, Combustion was

NTJ -L-0-17




retarded 3% at 21,000 revolutions per minute and the burning speed
at low temperatures varied 0,05% per degree centrigrade dovm to
-20°c., A storage test at 359C in humidity of 80% for six months was
gsuccessful. The: purity of the lead oxide and lead chromate (which
was made from Pb{AC),) was importent, and an igniting power of sili-
con and lead oxide was required.

These results were a definite a@vance in original research.

2. Pime Mechanical Fﬁ;es

Variation of components to meet the varying characteristics of accelera-
tion, etc., in different guns, and the design of sub-assembly to function
on impact against light duralumin plate.

3, Rocket Fuzes
Desigh and improvement of rocket fuzes "ab initio". 4

Other résearch projects which did not involve so much time but which were
interesting in many respects were the development of ant i-submerine fuzes
~and the improvement of rifle grenade fuzes,

0of particular interest was the employment of & non-geseous powder column
as & safety and arming device in Type 3 small percussion fuze, Mk II.

The procedure for inspection and proof in relation to the designs appears
tc have been quite sound.
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INTRODUCTION

An attempt was made to cover the development of fuze design in the
Japenese: Imperial Navy with respect to projectile and rocket fuzes, At the
first interrogation confucted, Technical Captain AKAGAWA, stated that all fuze
drawings:and all books or pamphlets on fuzes had been destroyed in August 1945,
.

It beceme necessary, therefore, to interrogate various Japanese
technicel officers and civilians, with the assistance of an interpreter, and
to gradually build ur & picture of Japanese fuzes and their development as a
whole,

The Japanese habit of using the. same Japanese technical word to mean
two or more different things in different contexts, and the practice of dif-
ferent branches of the services using different words to mean the same thing,
combined with an unsystematic method of nomenclature and sevsral different
ways. of" describing dates, all helped to confuse the picture with unimportant
detail.

~ Several reports on various fuze. investigations and triels, contain-
ing drawings and pamphlets, were discovered in a warehouse at YOKOSUKA. The
whole. contents of this warehouse are being shipped to the United States for
" investigation. The few pamphlets found to date have been sent to the Washing-
~ ton Document Center and are listed in a later section of this report.

. The small schematic diagrems included in this report have been re-
moved from an elementary pamphlet obtained from Technical Iieut. NISEIDA of
Kure Arsenal. All the informetion with the diagrams has heen translatcd and.
transferred to the figures in this report.

No fuze drawings. are known to have been found except & few manufac-
turing drawings of components which have been listed and forwarded to the
S L Washington Document Center and the drawing of a Type 13 Mk I fuze which is in-

SN cluded in this report as Enclosure (B).

As it was impracticable to obtain samples of fuzes (in all but a few
types) to break down for examination before writing this report, its contents
ars hased almost entirely omn the statements of Japanese officers and civilians,

. It is hoped that this report will give a sufficiently broad picture
‘of projectile fuze development, so-that, with the statistics included here-~

with, end exumination of samples sent to the United States, all necessary in-
formation on Japanese neval projectile fuzes will be available,
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‘THE REPORT

Part I - GENERAL REMARKS

In the Imperial Japanese Navy, fuzes were designated apparently without any
gsystem until about 1944, As a result, during the war when there was & large
influx of inexperienced persomnel in the Japanese establishments, confusion
was very prevalent. In an attempt to correct this, a new system of designe-
tion of fuzes was developed and put into use. This system, although bettsr in
itselT than the previous confusion, did not, in fact, cure the trouble. The
reagson for this was that all the older personnel continued to use the names
with. which they were femiliar and the new personnel used either the new desig-
nation or the o0ld designation, depending upon whom they had worked with.

The new classification and designation of fuzes adopted in 1944 attempted to
show by’ the type number of the fuze what the function of the fuze was; and to
some degree attempted to show in what type of guns the fuze was used by the
model number” or the merk number. Here agaln some confusion arose as the mark
was supposed to be an obsolets term but wes, at times, used instead of the
word model.

Projectile fuzes are classed as'follows: (1) Percussion Fuzes (P.F.) -- (a)
Instenteneous (I.P.F.); (b) Delay (D.P.F.); (c¢) Double Acting (D.A.P.F.). (2)
 Time Fuze (T.F.) =- (&} Mechamical (M,T.F.}; (b) Powder (P.T.F.); (c) Chemical
(C)TQ?.). )(3) Combinetion Fuze (C.F.) -~ combinations of above two. (&) Time
Tube (T.T.). )

Ir the new designation, the foilowling meanings were given to type numbers:
Type 5 - Speciel Fuzes for Rockets; Type 4 - Mechanical Time Fuzes; Type 3 -
Powder Time Fuzes; Tvpe 13 - Base Fuzes. In the case of time fuzes, the model
numbers had the following meanings: Model 0 - used in major caliber guns;
Model 1 - 0ld Type Projectiles; Model 2 -~ for Type 98 Guns; Model 3 - for new
projectiles with 13 caliber radius head; Model 4 - for Army type projectiles;
Model 5 - for Type 5 Guns. ’

In general, the Japanese fuze design was sound up to & point, but perhaps they
slightly underestimated the necessity for safety. For example, although they
employed safety devices tc prevent the striker or mechanical perts from fune-
tioning until after the fuze had been fired, they did not consider the possi--
bility of the explosiwve train being initiated by the detonator through some
eccident, and until 1944 took no precaution to seal any flash from the detona-
tor, That year, after recovering a British gaine, they designed a gaine to use
with their time mechanicel fuze and with this galne they placed a shutter he-
tween the detonator and the train of explosive.

There were, however, some interesting features in some of the fuzes; their
base fuze for A.P. projectiles was of simple design and its delayed an ,
feature appears to be sound and effective, - It consisted of five shutters that
opened progressively. (It is quite possible that the Japanese obtained the
idea of this shutter from the Germens). In the case of the time mechanical
fuse, it 1s considered from & visual exemination of some ezamples that these
were well constructed and probably should have glven &s good an accurgcy &s
Allied fuzes. Actually & lesser degree of accuracy was demanded by the Jap-
anese in specificdation Tequirements and it is considered that the degree of

- accuracy demanded was not sufficient for effective fire. Details of develap=-

ment and functioming of fuzes will be given in succeeding paragrephs.




Part II - BASE FUZES

The general development of Japanese base fuzes is shown by the brief chart
that follows.. The name of the fuze, its date of adoption into service and the
reference to [figures in the report are given. The fuze shown in square brac-
kets [ 7] ipjone that was only developed in the experimental stages but was

not yet adopted for service,

- Type 13 | IPF Mk I (Figure 1)
| (1929)

.
.Type 13 DPF Mk IT (Figure 4)
' (1925)

. Type 13 DPF Mk III (Figure 5)
(1925)

. L;Type 13 DPF Mk IV (Figure 6)
. (1932)

_Type 13 DPF Mk IV Mod. 1 (Figure 6)

(1932)

. /

Type 13 DPF Mk V (Figure 7) « Type 13 IPF Mk I Mod. 1
(1941)

(1941) (Figure 2)

Type 13 DPF Mk V with cap (Figure 8)

) (1942) !
| | [%ype 13 DEF Mk T Mod. 2
~ Type 1 DPF (FPigure 9) (Figure 3)
(1941) .

Type 13 IPF Mk I Mod. 1 (Figure 2) fuze gave trouble owing to the break-
down of mercury fulminate during storage resulting in blinds. The fuze was
improved by altering the initlating powder to a mixture of mercury fulminate
and lead azide. This flashed to lead azide and tetro.

Type 13 IPF Mk,l (Figure 1) was the fundamental design from which delay base
fuzes. for larger callber guns were deveioped. 'These were Type 13 DFF Mk 1I,

‘Mk III and Mk IV (see Figures 4, 5, and 6 respectively). These differed from

the Type 13 IPF Mk I only as far as the delay setting was concerned. The de-

lays, which consisted of black powder, were-0.08, 0.2, and 0.4 seconds respec-
tively. These fuzes were used for a long time without any essential modifica-
tion except in the case of Type 13 DPFF Mk IV which was altered to Type 13 DFF

Mk IV Mod., 1 (see Figure 6). This modification consisted of having some black
powder inserted in a channel from the first detonator to the relay 1n order to
make ignition of the relay more certaln.

When the 18" Type 94 (sé;called LOcm gun) was designed, it was necessary to
make several alterationa to the base fuze, They are as follows:

- 1. 'Thée booster was reduced in size in order to aveid the possibility of
it being fractured on hitting the armor.
2. The: second detonator was made smaller and of e different shaps,
thereby giving a better surface contact with the booster.
3. The connecting screw between the booster and the fuze was altered ir
shape,
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Type 13 Mark 1 Instantaneous Base Fuze

Sect X-X

Figure 1

Date Adopted: 1924

Total Wt: 955.4 gm*l.5%

Body
Gaine

Primer

Primer Retaining Plug
Striker

Interlocking Delay Pawls
Interlocking pPawl Pin
Interlocking Pawl Seat Ring
Setback Pin

Setback Pin Spring

Base Plug

and 13. Set Screw

Safety Pin

Guns Used With

45 Caliber Type "AN" 20cm
50 Caliber Type 41 15cm
L5 Caliber Type 41 15¢cm
LO Caliber Type 41 15cm
L0 Caliber Type "AN" 15cm
50 Caliber Type

Explosive: Compounents

Primer -« Mercury Fulminate .....

1.4 gm
Gaine - ShimoSe seecsccessccosnee
: 16.5 gm

L5 Caliter
45 Caliber

L0 caliber
50 Caliber
50 Caliber

Projectiles Used With

3rd yr lhem

- 20cm Gun,
20cm Gun,
15em Gun,
15cm Gun,
15¢m Gun,
lhiem Gun,

licm Gun,

A.P. Shell Mod 1
Common Shell Mod 1
Common Shell Mk 3 Mod 1
Common Shell Mk 2 Mod 1
Common Shell Mod 1

A. P. Shell Mod 1

A, P. Shell Mod 2
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Type: 13 Mark 1 Modification 1 Instantaneous Base Fuze

g Figure 2
Oecr ¥-%: s

Date Adopted: Dec. 1941

Total Wt: 957 em¥1.5%

. Body
Gaine
~Auxiliary Booster
Primer
. Striker
6. Interlocking Delay Pawls.
‘Interlocking Pawl Pin
Interlocking Pawl Seat Ring
Setback FPin
‘Setback Pi) Spring
‘Base Plus
Base Plug 3top Screw -
- Set Screw
Safety Pin
~and I6. Plug
Detent

Guns Used With

e 3 B . 1
> ¢ ‘ : L5 Caliber Type "Armstrong"” <20cm
, o = < 50 Caliber Type "Vicars" 15¢m

:.1.—_@ 50 Caliber Type 41 15¢cm
|

J 45 Caliber Type L1 15cm
: -+ , 1 45 Calibver Type "Armstrong" 15cm
177 | L5 Caliber Type 41 15cm

: @51/ 50 Caliber Type 3rd yr "
e B

‘Explosive Components Projectiles Used With i L

Primer - Ex'plosTi:_ver Powder .... 40 Caliber l5cm Gun, H.E. Shell Mod 1

5 0.13 gm 15c¢m Gun, H.E. Shell Mk 3 apd 4
Tead AZide cvescvecoes lhem Gun, Capped H.E, Shell Nod 1
- 0.1 gm lhem Gun, Cepped H.E. Shell Mod 2
TetryLl cececss Ol gm lhem Gun, Cavpped H,E. Shell ¥k 1
Aux. Booster - Tetryl cecdeeess ) ~
1.0 gm -

Gaine: ~ Shimose ...... 0.0 gm
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‘Iype 13 Mark 1 Modification 2 Short Delay Fuze (EXperimental)

Figure 3

Total Wb: 957 gm
Delay Time: 03 seconds

“Sect X-x

Boay
Base Plug

‘Strinker Seat
Strinker

Pawl Axis
Interlocking Arming Delay Pawls
Spring

Striker Guide
Primer Holder
Gopper Disc

No. 1 Primer

Delay

Spacer

Aux, Booster

No. 2 Primer

Set Screw

Set Sorew

Gaine

Guns Used With

45 Caliber Type "Armstrong"
50 Caliber Type "Vicars"
50 Caliber Type 41

- 45 Caliber Type 41
{SB 45 Caliber Type "Armst.rong"
wis 50 Caliber Type 3rd yr

. EE losive,c°m£°nents ' Pro“ectiles Uﬂed With

. No. 1l Primer - 3 Component Ex- 4O Caliber l5o0m Gun, H.E., Shell Mod 1
e DPlosive Charge ceeeceee. = l5cm Gun, Mk 3 and 9 H.E, '‘Shell
s Bl&ck’POWﬂer e v 0 ee PR B lhcm.Gun, Capped H.E. Shell M°d1>
i~ Delay = Black POWAST ...... = licm Gun, Capped H.E., Shell Mod 1
Explosive Powder ., — ihom Gun, Mk 1 H.E. Shell
Relay - Fine Black Powder..0.08 -
Nb. 2 Primer g'Tetryl .....0.10
, E Lead Azlde..0.10
Aux, Booster - Tetryl ..... 1.0
Gaine - ShimDSe'...@-......Bo.o
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Type 13 Mark 2 Short Delay Base Fuze

Figure 4

" SECT X-w

Date Adopted: Dec. 1925
Total Wt: 1373+1.5%
Delay Time: ,08 seconds

Body

Galne

No, 1 Primer

Primer Holder

Striker -

Tnterlocking Arming Delay Pawls

Interloc 2 Pawl Pin

Interlocking Pawl Seat Ring .

Setback Pin .
Sethack Pin Spring

Base Plug

Base Plug Stop Screw

Set Screw

‘No, 2 Primer

Primer Holder

gtriker Seat Ring

Delay Holder

Delay 6!
Spacer -

Aux. Booster :

Primer Retaining Plug
Safety Pin

Guns Used With

50 Caliber Type 3rd yr 20cm

" Explosive Components Projectiles Used With

No. 1 Primer - 3 Component Explosive 50 caliber 20cm Gun, Capped AP Shell
Chal'ge sowse e 00035 gm B
- Black Powder ... 0,015 gm
Delay -~ Black Powder ..cvecceese ==

\NOQ- 2Primer - Tetl‘YI PR RN olh5 Sm
: Lead .A.Zide sevee 0.35 gm
Aux., Booster - Granular Shimose. 2,17 gm
Gaine - ShimoSe .e.eccescecaces 29,0 gm
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\1(

Explosive Components

No, 1 Primer - 3 Component Explosive
) Charge 000008 0OCSVEe
Black Powder .ccceece

Delay ~ Black POWAET sesecococcccoss
NO. 2Prim31' hand Te'bl'yl LI N I R R A B Y N B B N A )
Jead Azide ..ciceceens

Aux, Booster - Granular Shimose ....
g G'-aine - Shj-mose 90O BSOS SSEOIBLOICEIEPREOETSRSES

' Type 13 Mark 3 Short Delay Fuze

-3, No. 1 Primer

0.035
-0.015

0uk5
0035
2.17

Figure 5§

Dec. 1925
1373 en¥ 1,54

0.2 seconds =

Date Adopted:
Total Wt:
Delay Time:

1. Body
2. Gaine

L. Primer Holder

5. Striker

6, Interlocking Arming Delay Pawls
7. Interlocking Pawl Pin

8, Interlocking Pawl Seat Ring
9. Setback Pin
10, Setback Pin Spring

11, Base Plug
12, Base Plug Stop Screw

13, Set Screw
14. No. 2 Primer

15, Primer Holder
16, Striker Seat Ring
17. De lay

18. Delay Holder

19. Spacer

20, Aux,., Booster

21, Primer Retaining Plug

22, Safety Pin

Guns Used With

45 Caliber Type 3rd yr LOcm
L5 Caliber Type "Vicars" 36cnm
L5 Caliber Type 41

36em

Projectiles Used With

40cm Gun, AP Shell Mk 5
36cm Gun, AP Shell Mk 5

BEBE BE
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; ' 7ype 13 Merk A Short Delay Basc Fuze

il
i

Explogsive Components

No. 1 Primer -3 &cmponent Explosive
h ' Chal‘ge ®9 00 RSBEDSES e

. Black PowdeT seesecces
Delay - Black POWAED “ceeecsssccsssse
Ignition Charge - Black Powder .....
No. 2 Primer - Lead Azide ceesceceece
- Tetlfyfl:.....-.........
Aux, Booster - Granular Shimose ....
G’aine - ShimOS‘ﬁ.—t'..-'.;.e-......-_-....

0.035
0.015
0,08
0.9
0.35
O.45
2.17
29,0

(é;so Mark 4 Mod 1)

Figure 6

‘Pate
)_y;*fi

'cf:otal Wt: 1355 ent 14

Adopted:; Jan 1932
(Mod 1 - June,1932)

‘Delay Time: 0.4 seconds

Body

Gaine

No. 1 Primer

Primer Holder

Striker '

Interlocking Arming Delay Pawls
Interlocking Pawl Pin
Interlocking Pawl Seat Ring
SetbackiPin

Setback Pin Spring

Base Plug

Base qug Stop Screw

Set Screw

No. 2 Pyimer

Primer Holder

Striker;Seat Ring

Delay i
Ignitlion: Chamber Cover
Aux. Booster
Retaining Plug

Safety @in-

i
Guns Used With

[y
i)

¥
i

Ccaliber Type 3rd yr LOcm
Caliber: Type "Vicars" 36cm
Caliberfmype L1 3b6em-
Caliber Type 3rd yr 20cm

CaliberiType 3rd yr Mk 2 20cm

IS
H

H 1,
b

I Projectiles Used With

T88 AP
T91 AP
T88 AP
T91l AP
T91 AP
T88 AP

Shell
Shell
Shell
Shell
Shell
Shell

40cm Gun,
w hOem Gun,
i 36em Gun,
' 36em Gun,

M 2 20cm Gun,
50 Cﬁl 20cm Gun,

BEEBEEEE
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Type 13 Mark 5 Short Delav Base Fuze

= ‘ . » ; Figure 7

h Date Adopted: Oct. 1941
‘ Total Wt: 1289 em™1%
V_Delay Time: 0,4 seconds

QeeT AKX 1. BOd:V'
2. Gaine
3, Auxz, Booster
he No. 2 Primer
5. Delay Train
6. Delay Filling Plug
70 NOW l Primer
8. Primer Holder
9. Copper Cup
10, Interlocking Arming Delay Pawls
11, Interlocking Pawl Pin
12, Interlocking Pawl Seat Ring:
13. Striker
14. Igrition Chamber
15. Setback Pin
16. Setback Pin Spring
17. Plug
-18, Detent _
19. Striker Seat Ring
20, Set Screw
21, Base Plug
22, Base Plug Stop Screw
23. Plug

vv[ ¢!

iyl

Guns Used With

T9L LOcm

Projectiles DUsed With

Explosive Components

. T9L LOcm Gun, T91 AP Shell

No. 1 Prlmer - 3 Component Explosive
Charge et s 0RO 0 OL—
Black POWAEY +..cee0.0,014

Delay - Black Powder
Ignition Charge - Black Powder ..... 0.48
No. 2 Primer - Lead Azide cveeeceees 0.10
Tetryl Q0 G 0 50 900600 ans olh
Auxj BOOSteI - Tetryl.............,. 110
G-B.ine hand Shimose ® 2 0000080000000 0000 zl,o,o

BEEER %‘E
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Type. 13 Mark 5 (with Cap) Short Delay Base Fuze

Figure 8
Datej Adopted: Jan. 1942
Tota?%l, Wt: 1293 gmtig

Delé% Time: 0.4 seconds

l.@?Wooden Seat
2. ;. Booster Cap
i )

(Eibept for the above
this Fuze is the same
ag| Type 13 Mark 5)

#ins Used With

45 Calibexn Type 3rd yr
45 Calibei Type "Vicars®
L5 Caliber Type 4l

|

1
i

%
“v{\
Projecitiles Used With

%
40cm Gun i Type 91 AP Shell
4Oem Gun;;Type 1 AP Shell
36em Gung Type 91 AP Shell
36cm Gunj Type 1 AP Shell
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Type 1 Short Delay Beuse'l; Fuze
N Figure 9
@ Dai;e.gAdopted: Oct. 1641
To{;a:’iL Weight: 265.5 gm
De;fl.a:; Time: 0.1 seconds.

» Base Plug
b Body
» Firing Pin
No. 1 Primer
. Foil Plate
, 6., Primer Holder
» Interlocking Pawl Seeat
» Interlocking Arming Deley Pawls
Interlocking Pawl Pin
Interlocking Pawl Spring
Delay
@ Primer Holder
. Delay Holder
Delay Holder Plug
Gaine

Projectiles Used With

8cm Gun, Type 1 AP Shell

Explosive Components

No. 1 Primer - 3 Component Explosive Charge
- Black Powder
Relay - Black Powder COlUMN ..aseceeecscecrccccacaons .08 gm
Delay - Fine Black Powder
NO. 2PI'ime1‘ - Lead. Azide 'EEEEEEE N U I NI BB A BY A AU I A R
' TetIYLl seceocsevecccosorsansasassasces
Aux. BOOSter - Tetryl 0 5 00 €S ST OEEOEE OO CENIOREONsIIN 1.0 gn
Gaine -Shimose 0P 9 000 BB OSSR SSCRCERNORRsasre 7.2 t}%
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This fuze was designated Type 13 DPF Mk V. The Type 13 DPF Mk V fuze (Figure
7} was sn improvement on the previous fuze and the Fapanese naval authorities
were determined to use it for other major caliber projectiles. When this was .
done, an air,gap was left between the smell booster, and the main filling of -
the projectile, which was designed to take a Mk IV Ifuze. This gap was filled B
by a wooden cap which was secured to the fuze, FuZes used in this menner were ;
called Type 13 IPF Mk V, with cap (Figure 8). ;

R During World War II, complaints were received from: %everal officers that the
L - base delay fuze in use and even the instantaneous base fuze in use, were not
‘effective against llghtly armored ships or merchant ships. The fuzes that
were in use during the war were the instantaneous and the Mk IV Type; the Mk
IT and Mk III type of short delaey fuze had gone out. of favor as. it had been
‘discovered that the delay became inaccurate after qtorage.

"The Navy Technical Department developed two ideas.[AThe first was a delay per-
cussion fuze, giving a delay of .03 seconds and thia fuze.was called Type 13
DPF Mk 1 Modification 2. The delay was obtained by having two layers of bleck »
powder; one layer was fine grain powder and the othsr pulverized powder. The
length of delay depended upon the ratio of thickness of the two layers, This
fuze did not get into service (see Figure 3). The uther idea thev develovned
was a double actlion fuze in which it was intended L release a safety device
after the first impact on armor or water., After this the striker would func-
__tion on a second impact on a partition plate of & compartment or with the side
5 of a ship after passing through the water. This idea was not developed suffi-
d ciently for them to obtain success in the case of a fuze passing through the
water but they obtained some degree of success in t%eir experiment against twe
parallel steel plates.
. »
The Type 1 DPF fuze (see Figure 9) is designed for Type 1 8cm.AP projectiles.
It is attached to the inside of the projectile head!and acts in the same men-
ner as an ordinary base fuze., Its delay time was Oml seconds. This delay was
‘decided upon in order to fit both theé case when the proaectile struck a sub-
marine directly, or when it passed first through the water, The explosive
.train is the same as for Type 13 DPF Mk V (see Figure 7).

i Base fuze bodies were madg of Vénadium Chrome steel with a breaking strength
Lk of approximately 75 kg/mm* and the striker was made of stainless steel., It
& ‘was a three-sided pyramid shape with a sharp point.  In some of the base fuzes,
R a lead disc was inserted in the rear of the striker to cushion the shock of

e discharge. This was quite successful, but was discontinued to simplify manu-
facture. o , ,

All fuzes were supplied to ships separately from the shell, wrapped in waxed
paper, This meant that the shell hed to be fuzed on. board. In the case of
base fuzed shells the adaptor had to be unscrewed; a dummy fuze had to be un-
screwed from the front of the adaptor; the live fuze screwed into the front
face of the adaptor, and the adaptor then rescrewed into the shell.

e ° “' i, Part III ~ IIME MECHANICAL FUZES
. : {

After World War I, the Japanese ‘Navy used Krupp®s deeigns for time mechanical

= fuzes. ' All the necessary plans were destroyed, however, in the earthquake;
after thls they used & clockwork mechanism whlch they admit is practically of
Rheinmetal design, but claim that the remainder of the time mechanical fuze is
of their own design, The time mechanical fuze vas one of the few fuzes which
‘was made and assembled by a private firm (Hattori Clock Compeny). The more
common practice was for all fuze vomponents to be assembled at Navel Arsenals.

From samples seen and from enswers to interrogetions, it appears that the

essentials, (the clockwork mechenism and the assdciated hand, striker, safety
lever, and brake) were of standard design while the different types vary chief
»1y as regards shape, weight, and details of the hammer, centrifugel block &nd

20
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explosive trains.

1. loed Tests:

* %k %k k 3k

Notes On Manufacture

Materials
Body: Brass, tensile strength: 40 kg/mm?
Striker: Stainless steel,

Mechenism plates: Free cutting brass {copper, zinc and lead) nickel
plated. 4
Brass (except in case of fuze for high veloclty

Clockwork traing
where super duralumin was used).

! gpecification Requirements

Spring Original Length | Compressed to Ioad
Starter .
gpring 1lmnm 8.4mm 1.0 - 1.4 kg
striker

Spring 1l+mm 905mm 3-8 - LI»CS kg
Hammer :

Spring 10mm 7. 5mm 3 -4 kg
Phospher Height of

Bronze Corrugations

Tensioning : 1.2 - 1.8 kg
Washer 1.7mm 1.2mm at a radius of 80mm

Ioad test on wheels to test caulking of wheels to arbors

Wheel No. 2 - Must support more than 60 kg
‘Wheel No. 3 - Must support more than 22 kg
Escape Wheel - Must support more than 12 kg

ras Shear test on shoulder of striker

A shear test of 160 kg is applied to the cut away part of the -
striker (the notch into which the safety lever fits)-

Safety of Fuze in Bore of Gun

A leaf spring secured to the clockwork mechanism plates presseco
against the inside of the time setting ring, and when the time set-
ting ring is turned to certain positions the spring engages in a
notch cut vertically on the .inside of the setting ring. The position
and length of the leaf spring are so arranged that the fuze cannot be
set to & lower time setting than 0.8 seconds {equivalent to a shell
travel of approximetely 720 meters in the case of medium guns, or to -
a lower setting than 2.0 seconds in the case of fuzes for hattleship
mein armament gunsh '

Accuracy of Fuze -

The centrifugal block is tested in manufacture to spin out at 10,000
RPM. B EKIN

i
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.n,

3
The accuracy of the tuze is tested by runningiit at the time setting
for 20 seconds. Specificaiion requirement igi/that it should be ac-
curate to plus or minus 0.5 seconds (this does not appear to be a
sufficiently accurate standard for an anti-aileraft fuze),
One fuze in 200 is subjected to a drop test bgfore the accuracy test.
For this drop test, the fuze is screwed into 4! 10 kg plug which is
" dropped 10 feet 5 inches onto a four ton ste «| block, (This test was
arrived at empirically by comparing the resulls on copper pressure
gauges subjected to this test and to firing, ﬁfom & gun, inside a
hollow fuze). i
! i3
The development of time mechanical fuzes is shown in the following
brief chart. Fuzes enclosed in a square bracket were those which did
not leave the experimental stage. Fuzes usediﬂuring World War II
have a W after their name, I
* % K ok % ;

[l
i

Chart of Development of Time Mechaﬁical Fuzes

Type 89 TMF (Figure 10) (old desﬁgnation)
(1930) 4
d

‘ Type 91 TMF (old designation)
4 2
- Type 91 TMF Modif. 1 (Figure 11) (old dgsignation)

A}
{iy

- ﬁ
Type 98 TMF (Figure l§3 (o1d designation) (W)
(942) ﬂ

S
|

. J i
v :

- o ’ [?ype b TMF-Mk Ii] g

o
Type O TMF (Figure 13) (old
(1943) . designation) (W)

| - | Ny
v X
Type O TMF Modif 1 (Figure 17) : Type 4 TMF Mk I (Figure 14) (W)
(0ld designation) (W) ' f (1944)

Y V. . ‘
[%ype L TMF Mk V (Figure léi]

v
Type L TMF Mk O (W)

I I v | )
E‘Iakazima. T}li)e TMF (Figure 18] EI'ype L TMF Mk IIJZI Type 4 Combination Fuze
' ; , 7 Mk I (Figure 19)

)

The first mechanical fuze developed by the Japanese Navy, with the assistance
of the Hattori Clock Company, was the Type 89 MTF (Figure 10). As a result of
experiments with Type 89 MTF, modifications were made to it, chiefly to in-
crease the strength of the striker and the accuracy of the clock. The result
,was the Type 91 MTF. It was then decided that it was necessary to guard sgainst
explosions in the bore and since the Japanese technical officers did not con-
sider the mechanical clamping of the firing needle sufficiently reliable they
introduced a 0.4 second delay of black powder in she bottom of the fuze (Figure
11). This fuze was called Type 91 MTF Modif. 1 and became the standard MTF
for a long time, (A good description of the Type 91 fuze is given in MEIU #4
report "Japenese Projectiles and FuzZes" dated 19 January 1945). The accuracy

22
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6)— " = = CL L. Locating Pin
L ' C P) 5, Lock Ring
S 6. Setting Cylinder

Type 89 Mechanical Time Fuze

Figure 10

Date Adopted: July 1930
Total Weight: 57C gm
Time Setting: 0-55 sec

Setting Screw
= : 3. Set Screw

(M
n
.

- 7. Setting Screw g
8. Spring N
9, Paper Covering g -

10, Nose Cap

11. starting Pin

12, Starting Pin Spring

13. Sstarting Pin Nut

Guns Used With ' Projectiles Used With

14. Primer Holder -
15, Primer i
16. Magazine

17. safety Pin

18. Instruction Paper
19. paper

it

50 Caliber
50 Caliber
50 Caliver
LQ Caliber
L5 Caliber
50 Caliber

Type 3rd yr Mk 2 20cm Mk 2 20cm Gun, Time Practice Shell

Type 3rd yr 20cm 50 Caliber 20cm Gun, Time Practice Shell
Type 3rd yr 1l2,7cm 50 Caliber 12,7cm Gun, Time Practice Shell
Type 88 & 89 12.7cm AA L0 Caliber -12,7cm Gun, Time Practice Shell
Type 10th yr l2cm ) 12.7cm Gun, AA Time Practice Shell I
Type 88 1lGem AA 10em Gun, AA Time Practice Shell .

Explosive Comporénts

Primer - 3 Component Explosive Cﬁérge evees 0.06 gm
Magazine - Black POWAET scsevecchassessneaes 3.0 gm
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|
B
Type 91 Modification 1 Mechenical Time Fuze

Figure ..

bate Adopted: Jan, 1932

] | Total Weight: 577 gm
= C " Time Setting: 0-55 sec

Q d 1. BOdy

: ; Setting Screw
Set Screw
Iocating Pin
Lock Ring
Setting Cylinder
Setting Screw
Spring
Paeper Covering
Nose Cap
Starting Shaft
Starting Shaft Spring
Starting Shaft Nut
Primer Holder
Primer
Megazine
Delay Disc
Paper
Paper
Tin PFoil
Delay
Relay
Delay Holder

) Safety Pin

(:3 Instruction Paper
26, Paper :

= Guns Used With - : ~ Projectiles Used With

50 Caliber Type 3rd yr Mk 2 20em Mk 2 20cm Gun, Type 91 HE Shell
50 Caliber Type 3rd yr 20cm Mk 2 20cm Gun, Type 91 Time Practice Shell
50 Caliber Type 3rd yr 12,7cm 50 Caliber 20cm Gun, HE Shell
50 Caliber Type 88 & 89 12.7cm AA 50 Caliber 20cm Gun, Time Practice Shell
L5 Caliber Type 10th yr 12cm AA 50 Caliber 12,7cm Gun, HE Shell
50 Caliber Type 88 1l0Ocm AA 50 Caliber 12,7cm Gun, Time Practice Shell
_ 50 Caliber 12.7cm Gun, Illuminating Shell
40 Caliber 12,.7cm Gun, Time Practice Shell
12¢m AA Gun, HE Shell
12c¢m AA Gun, Time Practice Shell
10cm AA Gun, HE Shell
1Ocm AA Gun, Time Practice Shell

Explosive Components

Primer -~ 3 Component Explosive Charge
Magaz;pe - Black Powder

_ ¢ +.3 sec |
Bore Safety Delay Time - 0.4 seconds | —,25 sec

I8
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actually obtained in firing trials gave a mean error of about plus or minus
0.15 seconds, but the manufacturing specifications only call for an accuracy
of plus or minus 0.5 seconds,

The Type 98 MTF (Figure 12) was designed for use with the Type 98 High Veloci-
ty 65 caliber gun. It was subject to greater acceleration and rotatiom, so
the clockwork mechanism was strengthened by using super duralumin instead of
brass for the gear wheels, and the welght of components that functioned due to
inertia was decreased, The Type O MIF (Figure 13) was designed for use in ma-~
Jor caliber guns. In this case the weight of the components that functioned
due to inertia was increased. In the case of both of these fuzes, a special
safety flash gate was incorporated in the bottom of the fuze in place of the
delay fitting. This, among other things, improved the accuracy of the fuze,
which had formerly been affected by variations in the delay times, TiLe ex-
ternal shape of Type 0 MTF wes not changed, but the Type 98 MTF had a more
pointed ballistic cap,

It became desirable to simplify the manufacture of the MIF during the war and
it was intended to improve the safety of the fuzes in the bore., At the same
time, the new designation for fuzes came into effect, The Type 91 MTF Modif.
1 (Figure 11) was modified to the Type 4 MIF Mk I (Figure 14) and the Type 98
MIF (Figure 12) was modified to the Type 4 Mk II. The safety pins were abo-
lished. The safety flash gate at the bottom of the fuze was replaced by a
simple magazine of black powder., A gaine, given tL> title of Type L gaine,
incerporating a safety shutter, was designed after the Japanese had recovered
a British gaine. This was the first time they had used g safety shutter be-
.tween the detonator and the main explosive (tlhey claimed that they suffered
‘such bitter disappointments and troubles in experimenting with this gaine that
it would be unjust to accuse them of copylng the British gaine).

#¥hen the Type I 12.7cm gun (afterwards called the Type 5 gun) and the Type 5
10cm gun were designed, a Type 4 MIF Mk IIT and a Type L MIF Mk V (Figure 16)
were designed with a front vertical angle of 23.509. The chief difference be-
tween these two fuzes was that tre latter had » smooth white metal setting
ring which would have been gripped by the teeth of the fuze setter. {Note:
Figure 16 is not quite correct as the Safety flash gate should not be shown at
the bottom-of this fuze, 4 prlain magazine should be shown instead).

The use by the Allied Forces of radar, particularly for night firing, led the
Japanese naval authorities to the conclusion that it would be necessary to ime
prove their illuminating projectiles to assist them in fighting at longer
ranges at night, This was to be a temporary measure, for use during the period
when their radar was comparatively ineffective#“ For this purpose, they de-
Signed the larger caliber illuminating projectiles for use in main armament
guns, and decilded that Type 0 MTF Modif. 1 (Figure 17) would be used with these
shells, this fuze having a possible time setting of 100 seconds. To achieve
this they slowed down the rate of the clockwork’ pallet simply by altering the
pallet weights. ’ . i

The Japanese Navy Technical Department was now confronted with what they des-
cribed . as "The Sphinx in their Pyrotechnical Circle", This was the fact that
& very large proportion of the fuzes fired from:larger caliber guns with illu-
minating projectiles (and aliso with incendiary orojectiles) were blinds,
After lengthy,investigation, they concluded the'; the trouble could be traced
to the comparatively large precession of these ‘iynamically unstable major ca-
liver projectiles around their trajectories, ! that this, at times, counter-
acted the centrifugal force acting on the centrifugal block, As a result, the
centrifugal block tended to close on the strikei and at times prevented the
striker from moving onto the detonator. The Tyﬁe 0 MTF Modif. 1 was further .
modified by removing the centrifugal block, endithis new type fuze was called
Type IV MIF Mk O, Both these fuzes had a safety shutter at the bottom of the
fuze, as they were designed for use not only wiilh HE projectiles but also with
special projectiles such as illuminating and in%endiary projectiles, in which
= L
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. Type 98 Mechanical Time Puze
& j g el
b
I
l+

Date Adopted: June 1942

Total Helght: 717 em

Figure 12

Time ¢ ettlng: 0-4L5 seconds

Body
Iodk Ring
Gear Ring
. Seliting Cylinder
., Nosze Cap
3 Plug
Gedr Ring Keying Screw
Fiter Washer
Spring
Starting Pin (HAMMER)
- Starting Pin
Starting Pin Nut
e NO» 1 Primer
- Shutter Holder
No., 2 Primer
Copper Plate
Shutter Stop Pin
Shutter Axis
Centrifugal Shutter
Shutter Spring
Spacer
Base Platse
Spacer Retaining Plug
Clock Werk

LI

Guns Used With

A ‘ ' : 98 1lOcm AA
IolCOOIUICICHE 98 8cm AA

ot
Projectiles Used Wﬂth

Type 98 lOcm AA Gun, Test HE Shells
Type 98 .8em AA Gun, Test HE Shells

Explosive Componenﬂs

No. 1 Primer - 3 Component Explosive Cherge .e..... 0.06 gm
Relay -~ Black Powder
No. 2 Primer - 3 Component Explosive (harge N s 07 gn




RESTRICTED

Type O Mechanical Time Fuze

Figure 13

Date Adopted: TFeb, 1943
Total Weight: 307 gm
Time Setting: 0-55 seconds

Body

Setting Screw

Set Screw

Locating

Iock Ring

Setting Cylinder
Setting Screw

Spring

Nose Cap

Starting Pin (HAMMER]
Starting Pin Spring
Stamting Pin

No, -1 Primer
Centrifugal Shutter Eolder
No, 2 Primer

Copper Disc

Shutter Stop Pin
Shutter Axis
Centrifugal Shutter
Shutter Spring
Spacer

Base Plug

Spacer Retaining Plug
Fiber Washer

Clock Work

Guns Used wWith

Various Guns of 20cm and above

Progectiles Used With

¥

Mk 2 20cm Gun, Illuminatlng%Shell npH
Type O HE Shells for guns of 20cm and above.
Type 3 HE Shells for guns oi 20cm and above,
¥{.
T Explosive Componénts

No. 1 Primer - 3 Component Exp1031ve Charge sesassses 0,06 gm
Relay - Fine Black Powder
No. 2 Primer -~ 3 Component Exp1051ve'Charge evecessss 0,07 gm
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01d Designation ~ Type & .
Type 4 Model 1 Mechanical T aiFuze

Figure 14

Total Weight: 585.5 ga

Time Setting: 0-55 seconés

Body
Setting Screw
Set Screw
Locating Pin
Lock Ring
rSettlng Cylinder
‘Setting Screw
iSpring
iKey Hole
_ Iose‘Cap
11, btartlng Shaft
12, “3tarting Shaft Spring
13, 3tarting Shaft Nut
lL.JPrimer Holder
15, iPrimer
16, 1Base Plug
17.JT1n Foil
18. Paper
19. Magazine

: ﬁ'ﬂ’ I : Fﬂ = 4 20, uloch Work

" Guns Used With Projectiles Used With

Caliber Type 3rd yr Mk2 20cm Mk 2 20cm Gun, Type 91 HE Shell
 Caliber Type 3rd yr 20cm Mk 2 20cm Gun, Type: 91 Time Practiee Shell
Celiber Type 3rd yr 12.7cm 50 Caliber 20cm Gun, HE Shell
) Caliber Type 88 12.7cm AA 50 Calibver 20cm Gun, Time Practice Sheli
| Caliber Type 89 1Z2.7cm AA 50 Caliber 12,7cm Gun, HE Shell
;5 Ccalibér Type 10th yr 1l2cm AA 50 Caliber 12.7cm Gun, Time Practice Shell
Caliber Type 88 1l0cm AA 50 Caliber 12,7cm Gun, Star Shell
) 40 Caliber 12.7cm Gun, Time Practice Shell
1l2c¢cm Dual Purpose (Gun, HE Shell
12cm Dual Purpese (Gun, Time Practice: Shell
10cm Dual Purpose Gun, HE Shell
10cm Dual Purpose Gun, Time Practice Shell

Exp1031ve Components

Primer - 3 Component Explosive Charge esee 406 gm
Magazine: - Fine Black Powder i

28
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"Type.d" Gaine (Used With Fuzes Not Considered Bore Safe)

Figure 15

Total Weight: 273 go

Rody

Primer Holdsr
Closing Plug
Shutter Holder
Copper Plate
Shutter Axis
Shutter Spring
Shutter
Copyper Cup
Paper

Shimose

Paper Liner
Primer

No. 1 Relay
No. 3 Relay
No. L Relay
Lead Azide
Tetryl
Shimose

No. 2 Relay

Guns and Projectiles'ﬁsed With

Type 91 Modifieation 1

Explosive Comppnﬁnts

“rimer {- Lead ' Azide.
' ¢ Tetryl
No. 1 Relay - Tetryl
No. 2 Relay - Tetryl
No. 3 Relay Tetryl
No. &4 Relay - Tetryl
Gaine Shimose

i
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01d Designation - Type 1 I
Type L Model 5 Mechenical Time Fuze

Figure 16

Time Settirg: 0-45 seconds

Bady

Iock Ring

Gear Ring Cylinder
Gear Ring

Setting Cylinder
Nose Cap

Set Screw

Set Screw

Fiber Washer
Tension Spring
Starting Pin (HAMMER)
Starting Pin Spring
Starting Pin Nut
No. 1 Primer
Shutter Holder

¥o. 2 Primer

Metal Washer
Shutter Stop Pin
Shutter Axis
Shutter

Shutter Spring
Shutter Seat

Base Plug

Shutter Retaining Plug
Time Clock

|

A

I
e
A

AN

Guns Used With Projectiles Used With

Type 1 12. cm Dual Purpose Gun Type 1 12.7cm Gun, HE Shell

Explosive Components

No. 1 Primer - 3 Component Explosive Charge ....... 0.06 gm
Relay - Black Powder
No. 2 Primer - 3 Component Explosive Charge ....... ©.02 gm
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0ld Designation -~ Type O Modification 1
Type L Modification E Mechanical Time Fuze

Total Weight: 607 gm
Time Setting: 0-100 seconds

:

01520 25 30 35 40 a5t ‘Phis fuze 1s the same as the
ool Locedbved oo o Type 0 Mechanical Time Fuze,
except for the increased
L weight of the pallet and the
inerease in the time setting
scale’ to 100 seconds.

i
N
§
i

@ © |

i
i
i

Projectiles Used With

Mk 2 20cm Gun, Star Shell -13
{(oTsT)

|
;f —
<= S
T‘,_ "
,7: <
< —
P om— e
~ —
<
o
L — <,
P ap—

Type ‘0 HE Shell for all guns
{20cm and above.

Type ;3 HE Shell for all guns
t20cm and above

i

1

!
o

' Guns Used With

All ﬁypes of 20cm and above.
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Type WAKAZIMA or Type W Mechanical Time Fuze (Experimental Only)

Figure 18

Total Weight: 599.3 gm s
Time Setting: 0-~35 seconds

o 8- g a8
6 1. Body
» - 4 2. Detent i
13 ; 7 3. Detent Spring
\ @ 4, Detent Plug
. ) ydum : 5. Set Screw
5 i -y ‘ 6. Gasket g -
. > : s 7. Lock Ring 8
‘ ~ . &) 8. Gear Ring :
= 15 i ; ; ) 9. Nose Cap
: T 10. Set Back Cylinder 3
% r ; ' 4/ 11. Cem Retaining Cup
ie ' 0 12, Screw
= w73 13, Top Plate
~ , & 14 . Top Clock Work Securing Plate .
D =TT § 5 _ 15. Middle Plate
- 16. lLower Plate .

17. Main Spring Housing L
18, Main Spring A

¢ 2
; X ‘ 12 g
; & 19. Central Shaft
T , P \\\W:) 20, Firing Pin
;g 21, Piring Pin Spring
a‘ 22. Cem

23, Through 28 Clock Work 1
- 29, Set Back Starting Pin 1

;“ 30. Set Back Pin Spring
1 31. Keying Pin

i 32. Primer Holder

4? 33, Primer

P 34, Brass Plate

0 35, Copper Plate

‘Explosive Components

Primer -{? Component Explosive Charge ....

0.06 gm
BlBCK POWGET ceeceesocceverssssces 0,00 gm



014 Designation - Type 'L Model 2
Type 4 Combination Mechanical Time Fuze

Figure 10

Total Weight: 609 gm
Time Setting: 0-55 sec

Body

Setting Cylinder
Lock Ring

Keep Spring

Base Plug

Nose Cap

Copper Disc
Securing Ring
Coupling Extension
Fiber washer

Clock Work Cover
Coupling Stop Pin
Range Setting Piece
Range Setting Piece
Central Shaft
Coupling

Coupling Head
Centrifugal Sterting Blocks
Starting Block Axis
Starting Block
Collar

Clock Work

Setting Screw
Primer _

Primer Holder
Magazine

Paper

Tin Foil

Guns Used With 7 Projectiles Used With

Caliber Type 3rd yr 20cm Mk 2 20em Gun, Type 91 HE Shell
Caliber Type 3rd yr Mk 2 20cm Mk 2 20cm Gun, Type 91 Practice Shell
Caliber Type 3rd yr 12,.7cm 50 Cal, 20cm Gun, HE Shell

Caliber Type 88 12.7cm Dual Pur-~ 50 Cal, 20cm Gun, Time Practice Shell

pose : 50 Cal. 12,7cm Gun, HE Shell

Caliber Type 89 12,7cm Dusl Pur- 50 Cal. 12,7cm Gun, Time Practice Shell
pose : 50 Cal. i2,7cm Gun, Star Shell

Caliber Type 10th yr 1l2e¢m Dual L0 Cal. 12,7cm Gun, Time Practice Shell
Purpose 1Z2cm Dual Purpose Gun, HE Shell

Caliber Type 88 1Ocm Dual- Purpose 1l2cm Dual Purpose~“Gun, Time Practice Shell

: 10cm Dual Purpose Gun, HE Shell
10cm Dual Furpose Gun, Time Practice Shell

Explosive Components

Primer ~ 3 Component Explosive Charge ...... 0.06 gm
Magazine - Fine Grain Black Powder ......... =




RESTRICTED

_ case the Type . gaine was not used, In practice, this shutter did not cause
blinds in @ similer manner to the centrifugal block and this can be attributed
to the better dynamical stability of the shutter in. its open pasition under
the influence of centrifugal force.

The Japanese: technical officers were quite satisfied with the Type 4 MTF Mk I
as a clock fuze, but as the war progressed, they were continually forced to
consider simplifying the fuze mechanism, in order to assist production. At
the same time they were considering designing a clock fuze that would give an
accuracy whic¢h would not be affected by the rotational speed of the fuze,

For this purpose they intendefi to set the pallet of the clockwork on the axial
1ine instead of .the -radial, 'This project was abandoned due to the opposition
of the more elderly end more conservative fuze designers. Some degree of
simplification was achieved in the design of the Wakazima Type MTF (Figure 18)
in which the firing needle was placed on the axial line of the fuze instead of
to one side. Experiments along these lines were stopped by the pressure of
other work., - . ‘

On some occasions, several destroyers fired anti-aircraft projectiles, fuzed
with MTF mechanism time fuzes, against enemy ships,‘and it was found that they
functioned as percussion fuzes (probably due to the shoulder of the striker
fracturing). Experiments were carried out and it was found that all mechani-
cal time fuzes would function as percussion fuzes against steel plates as thin
as 6mm., They could, therefore, be used in emergencies against warships.
(Note: This was one of the reasons why the delay feature was removed in the
case of Type 91 MIF Modif. 1 and replaced by an instantaneous megazine).

When the Japanese naval authorities decided that B-293 were not seriously deam-
aged by splinters, the technical officers were asked to deslgn e combination
fuze which would function on the thin duralumin plates of aircraft. Trpe k-
combinetion fuze Mk I (Figure 19) was designed for this purpose by Mr. T,
YAMAMOTO, working under Technical Lieut. NISHEIDA at.Kure Arsenal and was de~
veloped by the engineers of the Hattori Clock Company. In this design, the
percussion action is obtained by the inertia hammer  {(or starting pin) forcing
the hand down through the clock mechanism top plate. (part of which is thin)
thereby releasing the safety lever which can then move into & circulsar groove
in the top part of the hand. This in turn releases the striker. In experi-
ments, this fuze functioned at striking angles betwsen O and 650 against O0.5mm
duralumin pletes when the striking velocity was 300 meters per second or more,
The interval between striking and explosion of the detonator was less than one
thousandth of a second. This fuze did not get into production and, to date,

none of the fuzes heve been discovered except one hadly demaged semple, which

appears to have been fired. 5,

i
-

Part IV - NOSE PERCUSSION FUZES

In the Japanese Navy nose percussion fuzes divide into two distinct series,
The more interesting series was developed from Type; 88 and the other series
from the 5th Year percussion fuze, A brief chart of the first series is
given below as Part I of a chart of development of ipercussion nose fuzes,
Fuzes with a W after their name are those which werg in use during World War
II. Where known, the date of adoption into servicq¢is shown below the fuze,
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i
Chart of Development of Percussion Nose Fuzes, (Part I)

i

B
Type 88 PF (Figure 20) (old deg%gnation) (1928)

. Type 88 PF Modif, 1 (Figure 21) (old gesignation) (W) (1941)
(Renamj? Type 88 PF Mk I,(Figpre 21) (W)

-
Typéi 88 PF Mk II (Figure 22) (W)
i (1943)

{l

l -;?? Type 88 PF Mk IV (W)

i

WV :
Type 2 PF (Figure 26) (W) Type 88 PF Mk III (W)

(See Part II of chart) ‘ (19432)

”ﬁ;f . Rocket ﬁércussion Fuze (Figure 38) (W)

The Technical officers carried out many experimients with the Type 88 fuze to
determine its characteristics against armor ofj?arying thicknesses, at verying
striking velocities @nd at different striking angles. To their surprise they
found thet, although a fuze would function on plates of a certain thickness at
a certain velocity and striking angle, increasing the thickness of the plate
ceused the fuze to fail., This was, of course, due to the fact that a thin
plate would buckle sufficiently to cause the final resistance of the plate to
the fuze to be exerted along the axial line of the fuze. If, however, the
plate was too thick or the striking velocity was too high, the plate did not
-have time to buckle and the head of the Tuze was crushed sideways onto the
= striker, They pursued these experiments for a long time and arrived at the
conclusions which are shown in diagram form in Figure 20A., Their final con-
clusions can be summarized as follows: ,

1. Against plates thicker than 6 or 7mﬁ“ the Type 88 fuze can function
at any striking angle down to very nearly 80°, Against plate thickmess
of about 15mm, the effective striking angle is very much more limited.

2. - The higher the striking velocity, the smaller the range of striking
S angle at which the Tgpe 88 fuze would be effective,

3 The damaging effect of HE projectiles is greatest at striking angle:
between 30 and 50°., -

2]

L. With HE projectiles of medium caliber, steel plate thicker than 25mn
will only be dameged if the striking angle comes within-the effective
region as shown on the diagram,

In Fignre 20, the safety device of the striker head is shown in Item 9. If
the cap of the fuze (Item 11) is accidentally crushed, the smell rim on the 5
safety head of the striker will be sheared off. Therefore the externsl force .
will be taken up by the cap and the fuze body without & sufficient emount be- K
ing transferred through the safety head and the body of the striker to sheer
the five centrifugel safety shutters.
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Type 88 Instantaneous Nose Fuze

Figure 20 -

Date Adopted: 1928
Total Wt: 970 amf 1.5%

{18 1. Base Plug
‘2, Set Back Pin Spring
_@ 3., Set Back Pin
4. Detent
5. Pawl Seat Ring
2 6. Pawl Axis
7. Interlocking Arming Delay Pawls
8, Firing Pin
4 9. Firing Pin Safety Plug
J 10, Body
' 2 _ 11, Nose Cap
) 3 12, Set Screw
- 13. Set Screw
14. Geine
15, .Shimose
8 16. Primer Holder
17. Primer
18. Primer Cap
Set Screw

Guns Used With

Caliber Type 88 10cm AA
- - L5 caliber Type 1O0tL yr 12cm AA
: L0 Caliber Type 88 & 89 12.7cm AA
50 Caliber Type 3rd yr 12.7cm

Projectiles Used With

Explosive Components

Primer - Mercury Fulminate ... l.4 gm 1Ocm AA Gun, HE Shell AN
Gaine - ShimoSe ...ccesesas.s 16.5 gm 12cm AA Gun, HE Shell g

; 40 Caliber 12,7cm AA Gun, HE Shell .
50 Caliber 12,7em Gun, HE Shell
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GTIVE
ION

T

THICKNESS OF STEEL PLATE (MM.)

10° 20° 30° 40° 50° 60°
STRIKING ANGLES (DEGREES)

Figure 204
CHARACTERISTICS OF TYPE 88 - PF

The. Type 5th Year percussion fuze is not of muchginterest except as an exampie
of over-complication. The development of this fuze is shown .in Part II of the
chart of development of percussion nose fuzes.

In the case of the Type 88 fuze, it also became ngcessary to simplify produc-
tion and the Type 88 PF Modif. 1 was altered to the Type 88 PF Mk II (Figure
22). As many parts of the fuze as possible were altered from brass to steel.
The detent plunger was abolished and its function was performed by a spring
circlet around the five centrifugal shutters. At the same time, the Type 88
Modif. 1 (Figure 21) had its title altered to Type 88 PF ¥k I, in accordance
with the new method of designating fuzes, and this title was used to name
fuzes in stock which were of the old design.

As the Type 88 FF ik I was not sensitive enough for use against enemy positions
on land, another fuze was designed incorporating both the percussion principle
of the machine gun fuze shown in Figure 38 and the safety head feature men-
tioned above. The Type 88 PF Mk II (Figure 22) was modified in this manner
and called the Type 88 FF Mk IV. The Type €8 PF Modif. 1 (Figure 21), modified
in this manner was named Type 88 PF Mk IIXI. The former was used for medium
caliber guns and the latter for major caliber guns.

The rocket percussion fuze (FPigure 38) which is in some vays a primitive de-
sign of Type 88 PF Mk IV, is described in a later section.

37
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Type 88 Modification 1 Instantaneous Nose Fuze

Date Adopted: Dec. 1941
'Total Wt: 979 gm¥ 1,54

&

Base Plug
Set Back”Pin Spring

AAAAAAAA,

J%@

®

Interlocking Pawl Seat Ring
Interlocving Pawl Axis
Interlocking Arming Delay Pawls
Firing Pin

Firing P%n Safety Cap

Body 7V

Nose Cag

Set Screy

Set Screw

Gaine 'g

Shimose |

Aux, Boo~ter

Primer h

. Set Screw

i

Gu‘rl{s Used With

SECTION X Caliber ﬂype 88 10cm AA
‘ Caliber &vPe 10th yr 1l2cm AA
Cealiber Type 88 & 89 12.7cm AA
Caliber Wype 3rd yr 12.7cm

[Il
il
i

: - L
Explosive Comppnents Projectiles Used With

Same projecgl;es as Type 91
cessesacs Mechani*al Time PFuze
Lead AZ1G8 ceveennon : 120m Gun, Mk 4 HE Shell
. Tetryl suceceseccese _ 50 Caliber '2 Tem Gun HE Shell
Aux, Booster - Tetryl cceeeee *
Gaine - ShimoSe seceesececess 2
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Tvpe 88 Modification 2 Instantaneous Nose Puze

Figure 22

Date Adopted: TFeb. 1943
__. Total Wt: 912 gm

Seer. X-X

Body

Interlocking Pawl Seat Ring
Interlocking rawl Axis
Interlocking Arming Delay Pawls
Interlocking Pawl Spring
Firing Pin

Firing Pin Safety Cap

Nose Ceap

Gaine

Aux, Booster

Primer

Paper Liner

Shimose

Gung Used With

50 Caliber Type 88 1lOcm AA~
45 Caliber Type lOth yr 1l2cm AA
1,0 Caliber Type 88 & 89 12.7cm AA
50 Caliber Type 3rd yr 1l2.7cm
L5 Caliber Type 3rd yr l2cm
Type 98 10cmAA
Type 98 8cmAA
Also otlier small caliber guns

Explosive Components Projectiles Used With

Primer -~ 2 Component ExXplosive Type O HE 3hells for small caliber guns
Charge scesceseee 0O 50 calibern; 12,7cm Gun, HE Shell
Lead Azide secieves O " 4,0 Caliber: 12,7cm AA Gun, HE Shell
i Tetr¥l ceeevecscaces O 12 cm AA Gun, HE Shell
Aux, Booster - Tetryl ceeeee 1 $12 om Gun, Mk 4 HE Shell
Gaine = ShimOSe tececscesce 27 Type 9¢ 10 cm AA Gun, HE Shell
: it 10 cm AA Gun, HE Shell
8 cm AA Gun, HE Shell
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Chart of Development of Percussion Nose Fuzes (Part IT)

5th Year PF (old designstion)
(1916) (Figure 23 is nearly coxrect)

O .
5¢h Year PF Modif. 1 5th Year PF Modif. 2 ¢ 5th YEagigF Modif. 3
(1932) (Figure 23) © (1936) (Figure 24) . (1941) (Figure 25)

These fuzes influenced the design of Type 2 Eercussion Fuze
(Figure 26) which was simplified and reduced the use of copper in
favor of steel. (See Part I of Chart.)

TThe 5th vYear PF was modified to proauce slightly sﬂmpler designs in the form’
of the 5th Year PF Modif. 1, 2 and 3 (Figures 23, 24 and 25).

During the war, further simplification in design with substitution of steesl
for brass was carried out, leading to the production of Type 2 PF (Figure 26).
This fuze is, in its design, largely influenced by the Type 88 PF Mk II design
end was being introduced in place of the Type 5 Year fuze.

, Part V - SPECTAL FUZES;

The anti-submarine DAPF Mk I (Figure 27) is a most . elaborate collection of cam-
ponents teken from other fuzes and was apparently .lesigned in a hurry, due to
the urging of senior authorities. Meny difficulties were experienced with
‘this fuze. The first problem to overcome was the '7ery great power of the hy-
drodynamic pressure exerted on the fuze, After lengthy trials, this was over-
come by the comperatively simple pressure cap shown in Items 40 and L1 of
Figure 27. The other difficulty was due to the usi of non-gaseous powders ror
the time train., At first, the Japanese technicierns experimented with powders
guch as & mixture of barium peroxide and sulphur. ! In the case of this powder,
they found that it became liguid on burning and that centrifugal force moved
the burning powder about in its fluid state, causing either irregular burning
or complete extinetion. Finally, a powder consisting of & mixture of barium
peroxide, lead chromete and combustible matter was used with success. (This
powder did not become fluid during the period of c¢opmbustion).

More time was given to the designing of anti-submérine delay percussion fuze
Mk IT {Figure 28). The improvement in non-gaseous powder enabled reasonable
accuracy to be obtained in the burning of the powder pillar under all condi-

tions of deceleration through the water, 0

* _The first fuze used for rifle grenades was the 10th Year hand grenade fuze
(Figure 29). This started burning when fired and functioned after seven
seconds., It was not a successful weapon and a percussion fuze was required to
replace it. A percussion fuze called Rifle Grenade Fuze (Figure 30) was de-
signed with a simple shear pin as its safety feature. The safety factor wes
preserved at about ten by reducing the mass of the needle. This fuze was
later modified to RGF Mk I (Figure 31) and again to RGF Mk II (Figure 32) in
order to simplify manufacture. RCGF Mk II was sometimes called by the name
Type 3 Smell PF Mk I.

The Japanese Navy Technical Department was asked to develop a small rifle gre-
nade fuze having a definite safety device which would be removed after & cer-
tain length of time., This problem was solved by having & hollow cylinder of
smokeless powder preventing movement of the striker. This powder was ignited
at the moment of firing through a delay which contained the same cnemicals as
anti-submarine DAPF Mk I. The maximum compressive strain of the powder pillar
was about two tons and it was safe when dropped ten meters onto the earth.

The powder was the same as thet of the machine gun fuze,

il




RESTRICTED V O-117

Type 5th Year Modification 1 Instantaneous Nose Fuze

- Figure 23

ff?; _ : , ) 2 Date Adopted: June 1932
- 5 ' Total Wt: 463 gntl1.5%

J 1. Body
2. Nose Cap
i ==1] 3, Shear Washer
10 e am L, Washer Retainer
H ) : 5, Primary Firing Pin
- Firing Pin Cylinder

) Set Screw

9, Instruction Tag
10, No, 1 Primer
11, Copper Plate
12, Secondary Firing Pin
13, Piring Pin Sleeve
14, ¥iring Pin Cylinder
15. Secondary Firing Pin Assembly
16, Shear Wire
17. See No. 15
) L p 18. Gaine
B = ’ i i 19, No, 2 Primer

: : K i 20. Primer Cap

\\ i\ g
|l
T3

]

\\‘

iy > 21, Peper Cap

L N 22, Shimose

e ’ - 5 23, Asbestos Cap
& _ ! PR . 24. Paper Covering

Guns Used With

L0 Caliber Type 1llth yr licm
45 Caliber Type 323 yr l2cm
45 Celiber Type 1llth yr l2cm
40 Caliber Type 11lth yr 8em
40 Caliver Type 3rd yr 8cm AA

: Explosive Components’ 'Projectiles Used With
No. 1 Prlmer - 3 Componert Explo- L0 caliber lhkcm Gun, HE Shells
sive Charge .... © 1l2em Gun, Mk 3 HE Shells
.10 gm . 1l2em Gun, Mk 3 Mod 1 HF Shell
Tead AZide ceesass . 8cm Gun, Mk 3 HE Shell
0.05 gm

Tetryl ... 0,10 gm
Nc. 2 Primer - Mercury Fulminate

ceveesesse 1,40 gm
Gaine - Shimose (¢.ev.oea 20,0 gm

41
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Type 5th Year Modification 2 Instantanecis Nose Fuze
fi 1 \"

e
T”

Fizure 24

&) :

@ Date Adoptéd: June 1936
5 .

|

Y

D Body Il

@ Firing Fin Shear Washer
D Firing ¥in Cylinder
= .

@

Firing Fin

Shear Wagsher Retainer
3 6. Nose Cay

Set Scraw
2 8. Safety Rin

Gaine

Retaining Cylinder

Safety 3Sleeve

No. 1 Primer Holder

Shear Wire

Copper Plate

No. 1 Primer

Aux, Bonster

No. 2 Primer

Guns Used With

40 Caliber Type 1llth yr lhem
45 Caliber Type 3rd yr 1l2cm
L5 Caliber Type l1llth yr 1l2cm
L0 Caliber Type 1llth yr 8cm
L0 Caliber Type 3rd yr 8cm AA

Explosive Components . . Projectiles Used With

No. 1 Primer - 3 Component Explo- 4O Caliber lhem Gun, HE Shell

. sive Charge .seees 12e¢m Gun, Mk 3 HE Shell

' ' 0.06 gm i2cm Gun, Mk 3 Mod, 1 HE Shell
No. 2 Primer - Iead Azid® ..ccesee 8cm Gun, Mk 3 HE Shell

, 0,10 gm
Tetryl oo e -

Aux, Booster - Tetryl .... 1.0 gm
MMen%mwe“NHHUZLOmi%
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Type 5th Year Modification 3 Instantaneous Nose Fuze

- } . ) Figure 25

Date Adopted: December 1941

1. Body
2. Shear Washer
3. Firing Pin Cylinder
L, Firing Pin
5. Shear Washer Retainer
6. Nose Cap
7. Set Screw
2 - 8, Safety Pin
9. Booster
10, Retaining Cylinder
11, Safety Sleeve
12. Primer Holder
13, Shear Wire
14. Copper Plate
15, No., 1 Primer
16. Aux. Booster
No. 2 Primer

) &

Guns Used With

L0 Caliber Type 1llth yr lhcm
N 45 Cmliber Type 3rd yr 1l2cm
45 Caliber Type 1llth yr l1l2cm
L0 Caliber Type 1lth yr 8cm

T L0 Caliber Type 3rd yr 8Scm AA

Explosive'components

Pﬁojectiles Used With

No. 1 Primer - 3 Component Explo- 40 Caliber ﬁhcm Gun, HE Shell and Lod 1

sive Charge .... dlem Gun, Mk 3 HE Shell
0.06 gm i2em Gun, Mk 3 Mod. 1 EE Shell
ILead AZIGE coeveee "8em Gun, Mk 3 HE Shell & Mod.l
0,10 gm i2cm and 8cm Guns, Mk 1 and 2

No 2, Primer - Tetryl ... - " Mod 1 and 2 HE Shell
Aux,. Booster - Tetryl ... 1.0 gm .
G’aine -‘Shi.[.’lose oc.ooo:". 20.0 gm
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Figure 26

Date Adopted: Feb. 1943

~Total Wb: 430 gm

Body
Nose Cap
Interiocking Pawl Seat Ring
Interlocking Pawl Axis
Interlocking Arming Delay Pawls
Iaterlocking Pawl Spring
Firing Pin Safety Cap

8, Firing Pin
Primer
Aux,., Booster
Gaine
Shimose

Guns Used With

L0 Caliber Type 1llth yr lhicm
45 Calibver Type 3rd yr 1l2cm
L5 Caliber Type llth yr 1lZcm
40 Caliber Type 1llth yr 8cm

Explosive Components Projectiles._Used With

Primer - 2 Component Explosive LO Caliber lhem Gun, HE Shell and Mod 1
Charge seeeses 0.1 gm 12c¢m Gun, Mk 3 HE Shell
Lead Azide ..... 0.1 l2c¢n Gun, Mk 3 Mod 1 HE SheIl
TebTYl saceeesss 0o gcm Gun, Mk 3 HE Shell and Mod.1l
Aux, Booster - Tetryl ... l. 12¢m Gun, Mk 1 and 2 Mod 2 HE Shell
Gaine - ShinmosSe .eeesees 25, : 8cm Gun, Mk 1 and 2 Mod 2 HE Shell




RESTRICTED

.

Anti-Submerine Double Action Fuze

Figure 27

Total Wt: 1108 gm

1. Lower Body

2. Jpper Body

3, Striker Guide

). Base Plug

5. Primer Holder

6. Pawl Axis
Interlocking Arming
Delay Pawls
Spring
Striker
Striker Safety Ex-
tension
Nose Cap
Copper Disec
Securing Ring
Delay Holder
Stop Pin
Gasket
Relay Holder
Primer Relay Cover
Shutter
Spring
Spring Seat
Guide Screw

o Screw Iock Nut

Auxiliary Booster

EECEER |

84

No., 2 Primer Ignition Charge
Holder 3 Black Powder
Gaine 36, No, 2 Primer
Spring Washer 37, Tetryl

No. 1 Primer 38. Shimose

Relay 39, Fiber Washer
Relay LO. Water Proof Cap
Tgniter L1. Gasket

Delay 4,2, partition Plate
Non Gaseous

Powder

Guns Used With

12cm’ Short Cannon
Explosive Components 20cm. Short Cannon

No. 1 Primer - 3 Gomponent Explosive Chargeo..;... Projectiles Used With

o Ol

S Black POWAET ..ecceseesoses O34 gm l2cm Mk 1 HE Shell

No., 2 Primer - LeBd AZide .coceeccecesceses 0Qol 20cm Mk 2 HE Shell
Tetryl R R R R T I N ) o.l
Auo BOOSter—TetrYl @ 9 S 080 ¢ BB PG OGESOSPEPEODRE OSSN loo
Gaine = ShiMOSE secececcesocscvsavssscssascse 270
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Anti-Submerine Short Delay Fuze Model 2

Figure 28

- Total Wt: 1063 gm

Body
Fixed Striker
Fiber Washer
Steel Washer

- Movable Primer Holder
Anti-Creep Spring
Detent Spring
Centrifugal Detent
Detent Housing
Detent Holder
Fiber Washer
Primer Cap
Copper Foil
Primer Holder
Auxiliary Booster
Gaine
Paper Seat
Tin Foil
No. 1 Primer
Deley Train
Ignition Charge
No. 2 Primer
Tetryl
Shimose

Explosive Components

Yo, 1 Primer - 3 Component Explosive Charge ...... O.

Delay Traln—DelayPOWdel‘ S e nec0ossPNeOBIROICBIESECEOTOES 5
Tenition Charge ccecccccenscesceoess O

No. 2 Primer ~ Load AZide eceecscssccossssacsscsss O
TetrYl cececaccccsscacssvsnscseonsan

Aux, Booster - Tetr¥l ecceevcccccccsssovasscconnans

Gaine ShiflOBE eeeeoccosvccsasasnccssasses 270
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10th Year Tracer Hand érenade Fuze

Figure 2q

Body

Primer Holder
Primer

Firing Pin Spring
Firing Pin Body
Firing Pin
Fuze Cap
Safety Pin
Deley Train
Stop Plate
Detonator

Iron Sulfide_..........‘;‘é;.a... Lb
N /’
Delay Train - Granular Black POWIer ......., -
Fine POWAGT seveesiesesssesss 0,03 gm
DeLonBLOT seceececcntasaetoncacalsonsecaanes =
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Percussion Fuze For Rifle Grenade

Figure 30

Body

Primer Holder
Primer

Firing Pin Head
Firing Pin
Safety Fork
Open Circuit Pin
Nose Cap
Instruction Tag
Safety Fork Pull Card
Black Powder
Powder Train
Black Powder
Relay

Rifles used with: Type 38
Type 99

Rifle Grenade used with: Model 1

Explosive Components

Primer - 3 Component Explosive Chearge «....... 0.007 gm
Powder Train - Black Powder
. Relay - Black Powder
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Percussion Fuze For Rifle Grenaﬁe Type RGF Mk I
; 5‘;”-
i

i B

Figure 31

dy
‘imer Holder
Himer
.ring Pin Head
iring Pin

: N 6. ﬁfety Fork
) ( 7. "upen Circult" Pin
8. Nuse Cap
Ujiper Powder Column

S 10. Tiash Tube
. 11. Iiwer Powder Column
12, Instruction Tag

afety Fork Pull Card

Type 38
Type 99

Model 3

Explosive Components

primer - 3 Component Explosive Pharge ceseese 0,002 gm
Upper Column - Black Powder i
Tower Column - Black Powder i
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Type 3 Small Percussion Fuze Mk I or Rifle Grinade Fuze Model IT

Ty

j;f"""igure 32
I* §
f
Total Wt:i 35.8 gm
"a
i
Body
;, Nose Gap
Firing: Pin
Flrlng Pin Head
Copper: Cup
Tin Pliate
Primex’
Primer’ Holder
Safety Fork
Safety‘Fork Pull Card
"Open Circuit" Pin
Gaine -
Coppexr Plate
Cloth Washer
Tin Plate
Deton&tor
Tetryl
Relay "
Paper:
Instruction Tag
Paper
. Felt Pad

Rifles used with: Type 38
Type 99

Rifle Grenade used with: Model 3 Modification 1

Explosive COmponents

Primer - 3 Component EXplosive Charge
Relay - Black Powder

Detonator - Lead AZide ..ccvceesccq 3.2 M
Caine = TetTYl eeccocscaccscnsacess Lebt gM

i
W




H

1
i

Type 3 Small PercussioﬂfFuze Mk IT

. |
)
=

e
”&
EM©

CEEOSORDO

Rifle Grenade used with: Model

5i

:
‘

i
i

|

1, Boily
2. Impact Striker

3. Copper Cup

L. Copper Plate

5. Pagper

6. Cojpper Disc

7. Seftback Spring

8. Sejiback Firing Pin
9. Stiriker Screw

10. Washer

11. Noge Cap

12, Supporting Powder
13, Tin Foil

14. Copper Disc

Gaine

Topact Primer

17. Tin pPlate

18. Seitback Primer

19. Blsck Powder

20. Deilay Pellet

2l. Black Powder

22, Ignition Powder
23, 3 {jomponent Explosive Cherge
2L, Lend Azlde

25. Tefryl (Granular)

i

I

i
Rifles used with: Type 38
Type 9

(
3

e
lr'
!
I
|
!
f
11
1
!
i
o
i

Type 3 Model 2 Rifle Gronade ruze

Figure 33

Total Wt: 35.8 gm

Modification 2
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Type 3 8cm trench mortar was intended for the use of naval brigades and also
to be mounted on light ships for repelling diving aiteraft. For this purpose,
e -smell combination time and percussion fuze was designed. This was called
the Type 3 mortar” combination fuze. (Figure 3L). For this purpose, & mech-
anism similar to that in the Type 3 small percussion:fuze Mk II (Figure 33)
was combined with & time powder ring of non-gaseous powder which had to be
easily ignited by the flame of smokeless powder. For this, a powder of type
gimilar to barium peroxide and sulphur was satisfactory. The fact that it be-
came fiuid in the state of combustion did not cause any trouble owing to the
absence of centrifugal force. All parts of this fuze were shaped as simply as
possible. ’

part VI - POWDER TIME FUZES

The Type 89 anti-sircraft fuze (Figure 35) was the same as the Japanese Army
type fuze, It had four rings of powder and entailed’iseveral other complicsted
features. The object of the naval technicians was to develop & more simple
fuze in which the powder train would not be affected' by changing atmospheric
pressure or by the rotation of the fuze., They also wished to develop a sub-
stitute for black powder, as its hygroscopic nature is a serious defect in the
tropics. This led to the development of Type 3 combination powder and per-
cussion fuze, and development of these fuzes closelyj followed the results of
‘experiments with non-gaseous powders. The different models, Mk I, Mk III and
Mk IV of the Type 3 combination powder time and percussion fuze were designed
for various projectiles corresponding to the projectiles for which the Type 4
MTF Mk I, the Type 4 MTF Mk IIT or the Type 89 anti-aircraft fuzes were used.
Enclosure (&) includes e chart showing the development of powder trairs.

Part VII - ROCKET FUZES

When rockets appeared suddenly in service in the Japienese Navy, ignorance of
the ballistic characteristics of rockets misled the technical officers into
‘design of the rocket percussion fuze (Figure 38). They were, however, soon
convinced by the incidence of failures that the safety device consisting of
five centrifugal shutters was not suitable. They therefore designed the Type
93 DAPF (Figure 39), embodying the Schneider patent:which had been in use in
the Japanese Army for meny years., The chief problei: was to make the duralumin

 striker heads of the correct hardness so_that they would maintain their shape
and shear the copper pin as necessary., Investigatiin into this problem led to
‘the design of Type 5 instantaneous percussion fuze Mt I and a smaller fuze
Type 5 instantaneous percussion fuze Mk II. The defionators were the same as
those for Type 88 FF Mk II. The striker head of tha Type IPF Mk II was made
to protrude so that, on striking, it would work befire the shock of impact on
the fuze body had an opportunity to excite the second detonator into a low
order explosion. This was particularly necessary, &s the fuze was aesigned
for use with rocket hollow charge projectiless, g )

The Type 5 combination powder time and percussion rucket fuze ¥k I (Figure 40)
was infiuenced in design by the Type 5 instantaneous percussion fuze Mk I and
the Type 3 combination powder time and percussion fuze Mk I. The Type 5 com-
bination powder time and percussion fuze Mk II (Figure LOA) was influenced in
its design by the Type 5 instantaneous percussion fuze Mk II and the Type 2
mortar combination fuze, In these fuzes a. double ended detonator was held in
a central position in a radial tube. When the setback force of acceleration
ceased, two centrifugel bolts actuated by-centrifugal force released the de-
‘tonator. The detonator then moved by centrifugal force to impact against
either of two strikers, one set at each end of the padial tube, To overcome
the effect of tine comparatively large precession of Tockets while being cer-
tain of the centrifugal bolts opening at a low speed of rotation, and still
securing handling safety, it was necessary to design large centrifugal bolts
with strong springs. “
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Type 3 Instantaneous - Short DelaSJScm Mortar Fuze

i
i v }: Figure g4

Total Wt: ! 210 gm
Body |

Powder: Ring

Set Surew

Scale

5. Nose (ap

6. Set Screw

7. Fiber 'Washer

[ 13 8, Impeact Striker
Striker Screw
Tin Washer
Setback Striker
12, setback Spring
13, Tin Washer

14, No.l Primer

15, No. 2 Primer

16, Copper Disc

17. Primer Holder

18, Gaine

19, Brass Cup

20. Tin Foil

21, Fiber Cover (not indicated on sketch}
22, Ignition Powder
23, Dslay

24, Booster Charge
25, Supporting Powder
26, Delay Train

Ve
DGO WE "X@
o
O\
e o @

19y 27. Powder Column
20 28. Black Powder
3; ‘ - 29. Tin FOil

30. Cloth Washer

31, Washer

32, Tetryl

33, Safety Screw
34 . Rubber Seat

Use: Type 3 8cm Mortar HE Shell C

Explosive Components

No. 1 Primer - 3 Component Explosive Charge
- Black Powder ‘ -

No., 2 Primer - 3 Component Explosive Charge ...ccceveesesns
Black POWACIT . ceeeeoscenciocsossssanssansenne

0
0
Gaine - 3 Component Explosive Che8rge cccccececscccnvessaces O
= Lead AZide YRR R NI I A B A BN N R N BN B R A B R B B B N B BN BN ) 0

: 0

Tetryl 8 © 609 00600000580 0000 08088000 e8Ae00ER00000c0cs

53
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Type 89 Poinfed AA Powder Time Fuze

Figure 35

Date Adopted: June 1937
Total Wt: 670 gm
Time Setting: 0-30 second

l. Body

2. Wire Securing Pin
3. No. 4 Powder Ring
4o No, 3 Powder Ring
5 « Yoke

A, No, 2 Powder Ring
7. No. .l Powder Ring
8. Air Vent

Tension Spring
Pruqsure Ring
Groidved Collar
Holding Nut
Set Screw
Nose Cap
Copper Disc
Primer Holder
Primer Cup

‘Primer
. Tin Plate

Black Powder
Setback Spring
Striker Seat
Striker

Base Plate
Tin: Plate

Legd Out

Le&ad Out

Black Powder Train

Fel% Washer
Papar Ring
Paer Ring
Alutinum Cep

33. Cap(Retalning Wire

CJns Used With 1

)
\

O L0 Caliver Type 3rd yr 8cm AA

Pro;ectiles Used With

gcm Gun,; Mk 3 Mod l HE Shell

Explosive Components

2 ‘primer - 3 Component Explosive Charge «ﬁ- 0.0
(No.20) Black Powder seesessrecsasueiee

Delay Train - Mk 3 Delay Powder cecseeiiie =
Base Train - Black POWAET ....ceveveeadss 0460

B8
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O-17
014 Designation - Type !3 Model 2
Type 3 Mk 1 Combination Powder Time Fuze
% ' Figure 46
i Total Weight: 739.6 gm
¢ Time Setting: 0-35 sec
i 1. Body
W 2. Setting Lug
! 3. Movable Ring -

Setting Lug

i 5. Stationary Ring
- & 6. Key
7. Pressire Ring 27. Fixed Firirg Pin
8. Brass: Disc 28. Base Plug
¢ 9. Import Primer 29, Impact Primer
i3 Holdes: 30. Relay
. - @ ) 10, Coppei Plate 31. Iower Relay
. 3 o e i 11, Interlocking 32. Primer Mix
S x Arming Delay 33. Tin Foil
: . @ Pawls- 34. Fine Bleck
3 9 12, Pawl Axis Powder
o) 5 13. Spring 35. Delay Relay
Z 2 % 1k. Pawl Seat Ring 36. Fixed Delay
& ~ 15, Pawl Seat Ring Train
16, Striker Extension 37. Cloth Ring
@ , 2 17. Nose Cap 38. Tin Foil
- N ~Gi 18, Copper Disc 39. Relay
3 ~®@% 19. Securing Ring LO. Delay Relay
20, Set Screw L1, Igniter
~ 21, Delay Primer L2, Movable Delay
3 . d Holder Train
1 5 o 22, Copper Cup L3, Magazine
: { = \\\\fgfa 23, Copper Plate Ll,, Tin Foil
! jﬁ;7 :’i 2L, Brass Disc LS. Tin Foil
. ) : 2 ! D 25, Setback Spring L6, Anti-Flash
Gafé;%;>/ <<E§ED 26, Firing Pin Holder Tin Foil

Guns Used With

Caliber Type
Caliber Type
Caliber Type
Caliber Type
Caliber Type
Caliber Type
Caliber Type

3rd yr 20cm

3rd yr Mk 2 20cn

3rd yr 12,.7cnm

88 12.7cm Dual Purpose
89 12,7cm Dual Purpose
10th yr l2cm

88 10cm Dual Purpose

Explosive Component s

Same as Type 3 Model &4
Coubination Powder Time Fuze

Projectiles Used With

Mk 2 20cm Gun, Type 91 EE Shell -

Mk 2 2Ccm Gun, Type 91 Time Prectice Shell
50 Caliber 20cm Gun, HE Shell

50 Cal. 20cm Gun, Time Practice Shell
50 Cal, 12.7cm Gun, HE Shell

50 Cal, 12,.,7cm Gun, Time Practice Shell
50 Cal, 12.7cm Gun, Star Shell

40 Cal, 12.7cm Gun, Time Practice Shell
12c¢m Dual Purpose Gun, HE Shell

1l2c¢m Dual Purpcse Gun, Time Prectice shell
10cm Dual Purpose Gun, HE Shell

1l0cm Dual Purpose Gun, Time Practice Shell

55
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0ld Desigpatlon - Type 3 Model 1
Type 5 Mk L, Combination Powder Mime Fuze

Figure 37

‘Total Weight: 710 gm
€Time Setting: 0-35 sec

¢ 1. Body

i 2, Setting Lug

+ 3. Movable Powder Ring

" L, Stationary Powder Ring
B 50 Key

, 6, Pressure Ring

-+ 7. Copper Dise

© 8., Instant Primer Holder
i 9. Pawl Seat Ring

Interlocking 29, Instantaneous
Arming Delay Pawls Primer

Pawl Axis 30. Relay

Spring ﬁ 31, -

Impact Striker 32, Second Instan-
Nose Cap taneous Relay
Cover Disd 33, Primer ifix
Securing Hing 3L. Tin Foil
Striker Head 35. Black Powder
. Striker Eﬁtension 36, Delay Reley
Set Screw.: 37. Delay Train
Delay Primer .38. Cloth Ring
Holder v 39. Tin Foil
Copper Cuyp L0, Relay

Copper Plate L1, Delay Train
Brass Disc: L2, Relay
Setback Syring 43, Igniter
Fixed Firing 4L, Magazline

Pin Holder: L5, Tin Foil
Fixed- Firing Pin 46. Tin Foil
Base Plug i L7. Anti-Flash
Fixed Setting Iug Tin Foil

o ) ® S Guns Used With
~ 6I¢ A 2500 ) 25
2 @ 8o © O & Caliber 'I's ne 3rd yr 8cm Dual Purpose
Tsue 88 Tem Field AA
Caliber Tyne Vicars lscm
Caliber Tyne 41 l5em
Caliber Tyne 3rd yr licm
Caliber Tyoe 3rd yr 12.7cm

Powder Traln - Mixed Powder Prnjectiles Used With

Red Lead ....... 10 Red Lead ., 88% 8cm Gun Mk 3 filod 1 HE Shell

S11iCON sseese.. R0 Silicon ... 124 Type 90 Pointad AA Shell

ILead Chromete .. 60 50 Caliber 15iim Gun, Smoxe Shell Mod 1
Copper Sulphaxe . 10 50 Caliber 1Z2 7cm.Gun, Smoke Shell

Explosive Components i

Impact Primer ~ 3 Component Explosive Charge; BlachPowder
gay - Fine Black Powder s

Powder Ring - Train
‘ Re az
Igniter
Delay - Primer Relay
Magaz1ne - Mlxed Powder ~—

Granulated Mixed Powder
Fine Mixed Powder
\__Mixed Powder

Delay Primer - 3 COm%f{ent Explosive Charge ... O. ] gm, Black Powder .. 0.09 gm

Non~-gaseous Powder
Mizxed Powder

56
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Rocket Percussion Fuze
20cem Instantaneous Rocket Fuze

- Figure 38

1. Body
2. Striker Guide

3. Pawl Axis

L. Interlocking Arming Delay Pawls
5. Spring

6. Striker

7. Striker Safety Extension

8., Nose Cap

9, Copper Disc

10. Securing Ring

11, Gaine

12, Auxiliary Booster

13, Primer

14. Paper Liner

» Shimose

rd

Explosive Components

Primer - 2 Component Explosive Charge ..... 0.1 gm
Tead AZIiGE .s.ecevesscssocsscncesrss 0.1 gm
TELTYL eecocacsccnscassoenssvsasss Ol gm
AuX. BooSter = TetTYLl ceeececssssssscesenss La0 gm
Gaine - ShiMOSE seeeececsccossasasscsoscass 27.0 gm
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Type 93 Instantaneous or Short Del,ag} Nose Fuze

Fzgure 59

- Similar Fuzes Developed:
. (Laﬁge) Type 5 1 PF Mk I
6 (Small) Type 5 - 1 PF Mk IT
L s
@ : —® 1. Body
= ' S 2. Nose Assembly Retainer
: 3. Delay Pellet Holder .
v C) D 0 4, Firing Pin Assembly
< ' : ’ 5. Delay Pellet Seat
Gl : : . b 6. Copper Washer
e ) “ . < 7. Copper Plate
S ! 8. Copper Washer
& g i 5 9. Gaine
% 10. Paper
= v S s 0l 11. Shear Wire
- GoR 12, Delay Pellet
-V
L g )
sy HowITZER MomTam
Shoar Wire Diamster (wm}) 18 us 1.0
Arfi-cresp xrlnc Diemeter (mm) 0s 0.2

DELAY PGLI.ETS“ - —— o VH‘\ o
ot 009 010 1045
i

—

Explosive Components

Primer - Mercury Fuliminate 2
Potassium Chlorates St} o]
Antimony Trisulfate 5
Delay Pellet - Fine Grain Delay Powder ... O
Gaine - Mercury Fulminate eeeesossesceasse O
) 1

Myoa Powder ..... .



\

" 25mm MGF Mk V was designed without a striker, after long experiments with the

- a time powder train was directly initiated by the propellant. Below are some

RESTRICTED

.Part VIIT - MACHINE GUN FUZES

25mm MGF Mk T (Figure 41) was copied from a foreign fuze. 1la an endeavor to
Simplify production, the 25mm MGF Mk IV (Figure 42) wvas designed., This fuze
frequently gave prematures in the bore. This was for some time accepted as a
necessary result of simplifying production. When, however, a 25mm naval gun
fuze exploded after being dropped about 20cm, investigations were carried out
and a sensitive compound, cuprous azide, was found to be present., This led to
general alteration in the design of fuzes, in which everything made of copper
or brass was either plated or replaced by other metals,., The black powder pel-
et above the leud azide was found to be partly vhe cuuse of the chemical ac-
tion, due to its hygroscopic character. The fuzes modified to obviate these
points were 25mm MGF Mk I Modif. 1 (Figure 43) and 25mm LiGF Mk I Modif. 2
(Figure Li). -
The 6cm and 5cm gun had many old btype projectiles without fuzes. A fuze for
HE projectiles for these guns was designed, utilizing some ideas taken from
the 25mm MGF Mk I. This fuze was known as the 5cm gun fuze (Figure 45). The

25mm MGF Mk IV, It is believed that this did not go into production.
The gSmm.MGF Mk IV is a copy of the Mauser fuze.
' Part IX - ARMY TYPE FUZES

The Type 92 "for reduced charge” fuze (Figure Lf' was used instead of the 5th
Year percussion fuze when & reduced charge of propellant was used for indireect
fire, as the latter fuze was not certain in its action when fired witbh a smail-
er acceleration than normal. No other Army type fuzes were used during World
“War IT by the Navy except when naval brigades were armed with Army weapons.

Part X - TIME TUBES
The Japanese Navy used the term "Time Tube" to define a type of fuze in which
of their uses.

Short trench mortars (Short Trench Mortar Time Tube Mk I and Mk IT - Figure 47)
were intended to be used on board ship if all guns should be demaged and pro-
Jectiles should still be available. The intention was to load the projectiles
nose down into the barrels with a time tube in.place of the fuze, When fired,
the propellant flash ignited the time tube and a2fter an interval of tize, the
time tube ignited the explosive through a gain Mc I and Mk IT were inter-
changeable with Type 88 nose fuze, with all meafanical time fuzes, with Type 5
Year percussion fuze and with Type 2 percussior.,fuze. The delay po.rder was
the same as that used for machine gun tracers.” Type 4 time tube Ik 1 was de-
veloped as a temporary expedient to be used wiiji the 45cm rocket ater the
rocket percussion fuze {Figure 38) had proved unsatisfactory and before the
Type 5 instantaneous percussion fuze Mk I (Fig 39) had been designed. It
was to be used with an auxiliary initiator and d a delay of non-gaseous pow-
der similar to Type 3 time fuze,

for the 12c¢m anti-aircraft
The Japanese Navy experienced
ant bursting the motor and at
projectile while still on the
launcher, To prevent this, they placed a thin §infoil disc of 0.5mm thickmess .
on the outside of the time tube powder. This was sufficient to blanket the :
brief flash-caused by the propellant bursting the motor but did not prevent the § |
propellant from igniting the time tube powder under normal burning conditions.

Type 4 time tube Mk II (Pigure L46) was develop

rocket, It is similar to the Mk I but smaller
.several accidents due to the rocket motor prop
the same time initiating explosion of the rocken

Experiments were carried out attempting to use

n-gaseous powder for the time
tube but this was not successful as the lack ofilany form of residue or gas
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Type 5 Model 1 Combination Powder Tim> Rocket Fuze

i
3
i
it

Figure 40

1

;
Hody
Powder Ring

Setting Screw

Powder Ring

Key

Base Plate

ifovable Primer Holder
Nose Cap

%

safety Cup
istriker Cap

Ftriker Head

#rimer Spring
{mpact Primer

¥in Poil

Zhear Wire

lietent Holder
Jelay Striker
Spring Seat
jentrifugal Detent
ﬁbtent Spring
Set.Screw
Gentrifugal Primer
krass Plate
dppper Plate
lietonator Holder
Huxiliary Booster Holder
Giaine

Yasher

Howder Column
Hing

Jead In

Helay

Felay

Vagazine

Tin Foil

Powder Column
Isad In

Tin Foil
Detonator
Auxiliary Booster
Shimose

i

i
i

i

Use: Spin Stabilized Rockets
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Type 5 Model 2 Combination Powder%Time Rocket Fuze

5

Figure 404

3
)
v
i
i
i
i

\

Body

Powder Ring
Powder Ring
Key

Powder Train
Detent Cup
Fixed Firing Pin
Spring Se&t
Delay Primer
Centrifugal Detent
Detent Spring
Nose Cap
Striker Seat
Striker Cap
Set Screw
Striker Head
Impact Striker
Primer Cup
Tin PFoil

Shear Wire
Spring Seat
Striker Spring
Tin Foil

Gaine
Detonator
Movable Primer
Copper Plate
Brass Plate
Cloth Washer
Powder Train
Powder Column
Lead In

Relay

Copper Disc
Impact Primer

SECT. XX

Spin Stabilized Rockets
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1

| 7 25mm Machine Gun Fuze Mk I

Figure 41

Date Adopted: June 1937

Total Weight: L3 gm

%;J

1, Bowy

2. Defjent Spring Seat
@ - 3. Noie Cap

1 L, Co¥per Plate
C:L\\\; e 13 5 SeJurlng Ring

—‘ﬁ | 60 Ga"‘,%.ne

Q@ f 7. Auziliary Detonator
~T 8. Shutter Holder
{ l _ 9., Shutter

10. Shiitter Stop Pin and Axis
11, Shiitter Spring
iz, Shgtter Spring Seat
13, Detonator Holder
14, Def:onator
15. Tix Plate

R 16. Copper Plate
C}- I 17. Deient Spring

SRR R 18, De,ent
A 19. Striker ‘

o, 20, Sti*iker Extension

JA\E 21. Detent Plug
Coltlodium Paper
23. Feﬂm Washer

i

Guns Used With *ogectlles Used wlth

Ve

Secr XX

N
4

i

All 25mm guns t 25mm HE Shells
' L
Explosive Component(

Detonator - 3 Component Explosive Charge’ ...... ceeesss 0,06 gm
Relay - Black Powder ...................n.............. -
Aux, Detonator - Lead AZide .sviicevveceeioscatncareacss 0,16 gm
Gaine = TebIYLl cevveerrrcvorcorscnecnssnnofiacssenasnsases 0.70 gm

ol
i
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25mm Machine Gun Fuze (Instaentaneous)

Figure 42

3ody

Nose Cap
Cepper Disec
Gaine
Detonator

Tin Plate
Detent Spring
Detent
Striker
Striker Head
Detent Plug
Detent Spring Seat

Guns Used- With Progectxles Used With

All 25mm guns 24mm HE Shells

H

h
“1
i

Explosive Components

Detonator - 3 Component Explosive Charge ..A......... 0.06 gm
Initiator - Lead Azide: .....................U........ 0.82 gm
Gaine-Te'tI‘yl ® 8 600 s0L s RN NELELOEEBOOIGEOTS Q,\..Ol.l..o 0.09@.

@
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Mk I Modification 1 25mm Maqhine Guix Fuze

Figure 43

Total Weight: 43 gm

Body
Spring Seat
Nose Cap
Gopper Disc
Securing Ring
(taine
Plug
-#hutter Housing
uhutter
Shutter Stop Pin and Axis
Spring
Spring Seat
HDetonator
Jopper Cup
Tin Plate
fwopper Dish
ﬂrOetent Spring
‘Petent
LBtrlker
tstriker Extension
“hetent Plug

Guns Used With : files Used With

25mm Machine gun 25mm Machine gun HE Shell
L,Omm Mechine gun 25mm Machine jun HE Tracer Shell
' LOmm Mechine gun HE Shell Nod 1
17
i
o

Fxplosive Componeits

T

Primer - 3 Component Explosive Charpe ecesssenss 0.0
. Detonator - Lead Azide ............¢............ 0.1
Gaine - Tetryl sevesesestsecsenans eesenenscss 0.7
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Figigre 44
o
A

Total Weillcht: 42 gm

st
I’!

Body H
Sprln@ Seat
Nose bap
Copner Dise

Securing Ring
Gaine;

Detonitor Cup
Shuttpr Housing
Strikeér Extension

Gagket:
Detent Plug

Tin Plate

Primex
Coppe1" Cup
Tin Partition
Copper Dish
Detent’ Spring

Detent:
Striker

Gung Used With

25mm 'Machine gun
hOmm»Machine gun

v

Projectiles Used With |

25mm Machine gun HE Shell F
25mm Machine gun HE Tracer She 11
LOmm Machine gun HE Shell Mcod Wl
‘ i
i
19

Explosive Components

10
T

Primer - 3 Component Explosive Charge ..:..
Detonator - Lead AZIiGe veieeescscescecnatios
Gaine - 3, Component Explosive Charge ...5..
L(aadAZide .Cl........'.‘..‘.l'.lﬂbl
Tetrjl Ceeceecscconscennaiacneas e

i

1
i

RESTRICTED
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5cm and 6em Instantaneous Nose Fuze

; Body

Nose Cap

, Copper Disc

- Securing Ring

. Gaine

6, Detonator Retaining Plug
Shutter Housing

s+ Shutter

+, Shutter Stop Pin and Axis
. Spring

v Spring Seat

. Primer Holder

.. Copper Cup

Tin Plate

: Copper Dish
Keying Pin

- Guide Block

v Detent Spring

;' Centrifugal Detent
i Striker

+. Striker Extension
Striker Spring

‘ Detent Plug

,, Primer

« Detonator

Tetryl

Guns Used With Projectiles Used With
6em Cannon 6em Cannon HE Shell
5cm Cannon 5cm Cannon HE Shell

Explosive Components

Primer - 3 Component Explosive Charge ........ 0,06 gm
Detonator -~ Iead AZIiA€ sveeecencansocssccsss <. 0,16 gm
‘Gaine - TebTYLl cuieeeessoccncnassvossssssnsssss 0,70 gm
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Type 92 Instantaneous Nose Fuze (Speciéﬁ Small Booster)

Figure 46

Total Weight: 420 gm
I

I
i

Striker cuide
Upper Body
Stirrup Spring
Ferrule
Cantrifugal Blocks
Rataining Collar
Striker

Striker Head
Striker Cap

Creep Spring

Avx, Booster
Separator

Falt Washer
Copper Detonator Cup
Primer Holder
Primer

Felt Washer
Séfety Fork

ILower Body

it

ciuns Used With

Expilosive Components

Callber Type
Caliber: Type
Caliber: Type
CaliberhType
CaliberPType
Caliber Type
Caliber -Type
CaliberiType
Caliber  Type

Projecfiles

41 l5cm
"Armstrong" l5cm
3rd yr liem

3rd yr 12c¢m
"Armstrong" 1l2cm
L1 12cm

3rd yr 8cm AA
"Armstrong" Mk 1 &m
L1l 8cm

Used With

Primer - 3 Component Explosive 15em Gung Mk2 Mod 2 HE Shell
Charge .cesse 0,06 gm licn 50 Caliber Gun, HE Shell
Detonator - Mercury Fulminate .. 12cm Gun Nk3 HE Shell
_ 1.0 gm l2cm Gun | Mk2 HE Shell Nod 1 & 2
Aux, Booster - Myoa. Powder ..... 12cem. Gun - Mkl HE Shell Yod 1
1.2 gm 8cm.Gun Mk3 HE Shell
Gaine - Tetryl ceeeseene 10.5 gm+5 gm gem Gun, Mk2 HE Shell Yod 1 & 2
8em Gun‘ Mkl EE Shell Mod 1 & 2
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S Model 1 and 2 Short Trench Mortgr Time Tube
e Also Type L Time Tube Mk I and Mk 1T

AN Total ¥ 31

1} Body

‘24 Tin Foil

3» Celluloid Disc
'; Pelt Vasher

5, Paper

.. Ignition Powder
. .Delay Powder

. Booster Charge

i&rtars Used With

i 1 - Short 15cm
Short 12.7cm
Short 12cm

- 47.85[SPECIAL. F(MOD. |
_47[ARMY THRD(MOD.2]

Shells Used With

Model 1 -~ l5cm Gun, Type 0, HE Shell
L0 Calibver 12, 7cm AA Gun HE uhell
4O Caliber 12.7cm AA Gun, HE Shell Mod 4
12em Gun, Mk 4 HE Shell
12cm Gun, Mk 4 Mod L HE ShelL
12cm AA Gun HE Shell m
12cm AA Gun,-HE Shell, Mod 4
Model 2 - 8cm Gun Mk 3 NOd 1 HE'Shell
gem Gun, Mk 3 Mod 4 HE;Shell

Explosive Component?

f(“«

Ignition Powder - Yellow Ignition{Powder .. 1.5
Delay Powder - Yellow Illuminatini Powder.. 5.3
Booster - Black Powder ........e.{,?x;......... 1.2

EEE

el

Model 1 674 gm
Model 2 680 gnm
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' next explosive in the train.

part XI - BASIC RESEARCH IN PROGRESS

meant that the final flame was liable to flash: back instead of forward to the

When the war ended, the Nevy Technical Depdrtment was still pursuing the fol-
lowing studies:

1. Study of the dynamical foundation of detonation.

2, Investigation of the characteristics of rapid deformation or des-
truction of metal. 'y

3. To define quantitstively what the?;describéd as "shock™ and to find
the relation between the stability of detonators and shock.

L. To define the characteristics of any pyrotechnic powder by quunti-
tive methods. ) :

5. To investigate the characteristies of different flames as ignitors.

~ Part XII - TESTS FOR ACCEPTAN@E

A1l ammunition was accepted into service after examination by authorized in-
spectors who were officers in charge of the Inspection Sections belonging to
et.ch Naval Arsenal. The inspection officer in charge was undsr the chief of
the Ammunition Department in the Arsenal, but his judgment was supported by

* the Navy Technical Department in TYOKYO and he made bhis reports directly to
that office. In practice it was difficult for him %o oppose the opinions of
the Chief Officer of the Ammunition Department under whom he actually worked.

Acceptance depended.upon gauging of components, tesﬁing of loaded components
for sensitivity, and stability. Safety accuracies tnd functioning tests of
the complete store were then carried out. 1

For exaﬁple, one detonator in’each lot of 800 had tﬁ pass a sensitivity test
by firing when & striker of 42 grams was dropped frum 15cm on it.

In the foliowing paragraphs are given some examplegﬁof specification proof
requirements.’ b

e

1, Base Fuzes . Eﬂ

1l
I

Kind of Test Gun Shell | Charge i Target
Safety lhem/ .| Flat Strong f}Sand wall (pick up and
: 50 cal | Nose | i inspect)
In Bore 14/50 | HE Strong V' 6mm steel plate near
' ;o muzzle
) f?lzmm steel plate shot
Function 4,0/50 HE | Serviee | at angle 40°
: Dimi- . (for 31-TPF-I, two
nished i 8mm steel plates).

it
[

' Requi;éments:

I
Tor test of safety, fuze must not function. ‘f
For test of function, blinds should be below ﬁs%.

iy

70
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Semple: One of each 200 fuzes of same lot.

2. Mechanical Time Fuzes

p— PO e —— e ——— e

| Kind of Test Gun Shell i Remarks

, ! Drop fuze attached to

safety in i an irom block from
Bore k ' 2 m height.

, i Should not be dameged.

safety in Time Service | Should be safe
Bore AA Practice "

i Meximum acceleration
Accuracy T.P, i in bore corresponds
AA v to that of actual
gun
‘ A Rotatlng speed
Diminished corresponds to
R that of actual gunc

Reﬁuirements:

Tor test of safety, fuze must not function,,

Blinds should be less than 25%.

For test of accuracy, mean value should be. within 1.5 sec from ex-~
pected value, and mean error within +'0 5 sec of mean value,

Sample: One from each 40O fuzes of same lota

N.B.” For 4-MTF-0 (or 4-MTF-II), a 12.7cm/LO cal AA gun (or Type 98 8cm gun is
used so as to satisfy the same purpose in accuracy testing., For L—NTF-0 no
blinds are permitted. ’

3. Nose Fuzes

Kind of Test Gun . Target

Safety in 1kem/50 " sand wall (pick up and inspect)
Bore

=Safety in 12.7cm/ 6mm steel plate having a hole in
Bore 50 center so as not to impact
: with fuze; placed near muzzle.

hmm stPel plate, angle of 40O
Function 12,7cm/ | ° (for 88-PF- III and IV, shoot
' 50 at hlll or water surface)

chuirements: Thetsame as base fuzes,
Sample: One from each 400 of the same lot,

N.B. For 2-PF, 12cm/h5 gun with F.N. shell is used and 8em/LO gun with H.E.
shel
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Le Special Fuzes

Example: Anti-SUB-DAFF-I

e m e e et

-Kind of‘Test€ Gun Shell Charge o ~ Target

Safety in 1lhcn/50 F Strong ¢ | Sand wall (pick up
Bore Lo and inspect)

Service . - Sea surface at

4o various ranges

Function ;
= Diminished Lmm steel plate;
angle of 40°

Requirements:

Blinds should be less than 25%. oy
Delay time in the water should be S.f 1l sec.;‘

Sample: .One from each 400 fuzes of same lot,

5. The tests guoted above were obtained from interrogation of Lieut.
NISHIDA, employed at KURE in design and proofiof fuzes,

It will be noted that one of the tests was to ‘ensure that fuzes had not
armed by the time the projectile left the muz »zle of the gun., It is
understood that normally in base fuzes the prdzressively opening centri-
fugal shutters (five in number) did not start’ to move by the time the
projectile touched a plate placed at the muzzle of the gun, Vhen (for
experiment) the plate was placed one meter from the gun, it was usually
found that the first centrifugal shutter had * ened but not the second.

i
=




ENCLOSURE (A).

TABLE OF TRAIN POWDEB;Sx
Kure Navy Yard - November 1945

Compoaiti
®

Gombustion Speed **
(In groave)

i~; Property for
;7. Presarvation

B
U5(31%)
10

0.5

10mn/sec ~ 760m Hg
Sarnfsec — 300m Hg

Not gnod at high unpeu—
turs:dnd hoaldity.

55
15(75%)
30

3.3mn/s0c: - 760m Hg
2.9mfsce - 300m By

65
-'L5 (73%)

g u?;s “B[E<E

(328)

Bakslite powder
in place of car~
bon

Dispersion is large, ax-
tinguishing on trsject-
ory in 10 of teat.

Black powmder added
with Stearine @
Falnitine

About half that of
black pomdsr

Dispersion is large

2~3m/zec

Effect of pressure
is little

mahr.ly unsatisfactory

Igeiticn e alightly
altrieqls campared
with B.P.

Nearly the same as
No. 7

81.!.1!1.1] unsatisfactory
but darabls for 8 dayz In
50°C; 80%.

2saction w-l:
£,C04, XC1, KCXS,
e S S5

Non- Gaseous

5.26mm/sec - 760m
ow::-zmgg

In2 ammn, ita coobus—
tion Hpeed suidenly de-
;rcuud n much as to ba
tnabie 8 ignited.

Ons cover with Chlos
S is & Mtils betler,
memmmw&.

1,36/ sec ~ T60am Hg
3,70mn/sac — 200mn Hg

Ops cover with Chlas
g;m Ls a lictle betler,
but comld o2 be meed.

Hob‘x:cod againat mmidity

Orm cover with Culs
g is & 1iztls batter,
but could not e used,

Selac

c.oodnw“,sosuung;
as 7 days

i i

Ba

mocdo,
Cobustibla-
| Materiel

B
W e

oo, 50~60

Gocd st 400, BOF as log
as .79

Anti-Subsarine Fuse
Model I

30, 820, ace
(ay 40/8 HA gun, in )
89 AA fuze, 4 rds

P40, 10

B, B
cup(F15%
covsnd

‘| 36,40t 0,12 (20/8 HA

35.0540.26 (40/12.7 HA)
(In Type 3 Cocbinatien
fuse 10 rds)

!
|
I
|
i
i
|
|
i

rpe 3 Cagbinstica

Pb30;
Pe’S&

0203 .27

5.3m/sec

85 sec 8t norml temp.
80 sec at -18%.,

sy 0L 4050

Fo' 5!
Fo30y, 6050

b~ 5om/sec

P30, 22
Fe S 35
Gu0 22
Fo30y, 2

6,1% 0,L4om/sec - T60em Hg
610, 5mn/sec -~ L00m Hg

AP = 15000
Fuze set at 30 in division

cxidizer

PpOp, Pb30y,

Reducer (Oxidized material)

S, 81

For Example

I.PbO—hSi-
23 -Fe Si-CBO-FGBOA
'~ S - b
A-ij -Pasi cuPz

Controller of Combustion

CLosbroller ol LoemRaviod ..

€0, CuPp

(A: thesa series are d.tmcvl!)

to be ignited

For
81
3% o
Gun—cot!

ka1,
pb,o,,

Saxple

16.6
3310

'

% Degras of Carbonization
#% In atmospheric pressure, if not mnt.!.ucnﬂ
# 15% solution of Chlor gua 6ée added

o
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SECTION AA

ENCLOSURE (B)




NavTechJap
Document: No..

ND50-3870
Nn5o-3s71

ND50-3873
ND50~-3874

ND50-3875
ND50-3876

' ND50~3877

ND5 0-3878

ND50-3879

ND50~3880
ND50-3881

ND50-3882
ND50-3883

ND50-388L4

ND50-3885
ND50-3886

| ND50-3867

ND50-3868
ND50-3869

NDso-aéoo
ND50-3901
ND50-3902
ND50-3903

RESTRICTED

ND50-330&

i
LN

ENCLOSURE (C}

_1IST OF JAPANESE DOCUMENTS FOHWARDE@ TO WDC VIA ATIS

" Description
Experlments of Type 88 small 1nst&ntaneous fuze.

Report on results of test of Type 91 time fuze
reserve.

Results of surveillance tests ofvﬁype591 time fuze.

Results on time fuze used for 5cmxf1eld gun loaded
with high explosive.

.f{“’
Experimental investigation on "KU“UREN"
Tests on impacted ammunition components.

Experimental report on fuze used i or high chamber
pressure guns, 4

Type 91 time fuze revolutions.
Experimental report on fuze chamher for gas tightness.

'Experlmental report on fuze used’ for anti-loading
firing. ”

Experlmenta¢ report on safety seftlng of fuze firing
pin release. y]

Experlmental report on Vickers ije LOmm MG time fuze.
Report on storage tests of Type 01 time fuze.

Report ?n vickers Type 4Omm MG time fuze (Model "D"
fuze

" Experiments on Vickers 40mm MG t%ha fuze.

_Efficiency of Type 89 and Type 9lst1me fuzes and
their rate of fire.

Storage of Type 91 time fuze.
Reports on storage test of Type 91 time fuze.

Experiments on reasons for duds 1n Type 91 clock
fuze, Modification 1.

i

1 blueprint Type 5th year instan%aneous nose fuze.
1 blueprint Model 2 anti-subma:iéé fuze.

2 blueprints 13mm mechine gun fuée.

2 blueprlnts Type 91 mechanical time fuze.

L4 blueprints - detail of hOmm.time fuze.

ATIS No.

4047
40L8

4050
5051

4052
4053
LO54

L055
4056
T K057

4058

L059
1060
4061

4062
L,063

LOLL
LOL5
4046

L4174
4175
4176
4177
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Document No.,

ND50-3905
~ ND50-3906

ND50-3907

ND50-3908
ND50-~3909
© ND50~3910
ND50-3911

'ND50-3912
 ND50-3913
ND5u=391L
ND50-3915
ND50-3916
ND50-3917
ND50-3918
ND50-3919
ND50-3920
ND50-3921
ND50-~3922
ND50-3923
ND50-3924
ND50-3925
ND50-3926
ND50-3927
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ENCLOSURE (C), continued .-

Description
8 blueprints of componentg of Type 13 base fuze,

2L ‘blueprints of components of Type 98 mechanical
time fuzs,

“Investigation of sen81t1v1ty of prlmezs and detona-

tors at low temperatures,

I.ead rhodanide.

. o
Tough copper alloys containing no nickgl.
Barium peroxide. e

«

Research on formation of nitride coppe~ by combining
lead azide with copper and metals cuntaining copper.

Assays of nitrous lead. }{

Nitro copper. ‘ﬁ

"Experimental incendiary powder for Typs 93 15cm mortar.

Powder charge ror Rheinmetal 15cm gun:5
Operation of leading 30 second time delay fuze,
Type 91 clockwork fuze. |

Loading the Type 92 special reduced’ fus

Tests in Type 94 fuze.

Tests on detonators.

- Imported mechenical fuzes.

Tests of time fuze,

o
ol

Data on Type 91 Mk 1 HMod. 1 time fuze..:

Type 91 Mod. 1 time fuze. i

Type 91 clockwork fuze,
Tests of Type 91 time fuze storage.

Eroslon of metals contacting mercury fulmlnate,
picric acid, and black powder, '
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ENCLOSURE (D)

LIST OF EQUIPMENT SHIPPED TO THE ORDNANCE INVESTIGATION
LABORATORY, INDIANHEAD, MARYIAND

NavTechJap

. Equipment No. Item ,
) - JE?l-hO?O .E-1(a) Fuzes for Parachute Missile
' JELO-400L - 3rd Year Type Projectile Fuzes
JElO—hOOé/ Sth Year Type Projectile:Fuzes
: JElO—hllB 5th‘Year Type Mod 1 Combination Projectile Fuzes
:ﬁ 5;21-h390 éth Year Type Fuzes
i ?‘ JE10-4066 10th Year Type AA’Projectile Fuzes
e JE50-3326 13th Year Type Model 4 Fuzes
R JE50-3319 13th Year Type Mk 4 Fuzes
JE10-4005 Type L4 Projectile Fuzes
{ElO:hOlO Type 88 Fuzes '
J33-§23 Type 88 Fuzes
JE2-66 Type 88 Fuzes
Jﬁ2—117 Type 88 ;uzes
iEZ-llS Type 88 Fuzes
i 3E21-4069 Typé 88 Fuzes f?
< JE2144076 Type 88 Fuzes 5
N JE21-4057 Type 88 Mk 2 (TemporarjiDesignation)
- Firing Mechanism b
JE50-3317 Type 88 Model L Projecf;
JE21-AO72 /Type 88 ‘Model 4 Projecﬁiie Fuzes
JElO—hOlh Type 89 AA Projectile ﬁﬁzes
JE10-4053 Type 89 Time Fuzes
JE21-4117 Type 89 Time Fuzes

JE10-4052

89 Time Fuzes :

JE50=3321 Type

TE10-4011 Type 91 Projectile Fuzes

JE50-3318 Type 91 Projectile Fuzé?

JE21-4074 Type 91 Mod. 1 Mechanical Time Fuzes
Type 92 Fuzes :
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ENCLOSURE (D), continued

NavTechdJap :
Egquipment No. , Iten
JE3-32§ Type 93 Fuzes ’
’JE21-EO68 Type 93 Mortar Fuzes
JE21—j327- © Type 96 Fuzes 7
TE21-4073 ' Type 98 Mod 1 Mechanical Tine Fuzes
: JEZl-hO53 Type 99 Nose Fuze
JE21-4056 Type 99 Special Firing Mechanisms Model 1
JE3-325 “Pype O Projectile Time Fuzes
JE2-129 Type O Projectile Tiﬁé Fuzes
JE10-4112  Type O Projectile Time Fuzes
JEld-hb?Z © " Type 1 Projecﬁile Fuzes
JEBO-B}ZO Type i Puzes (25mm) L
JE21-4037(1-5)  Type 1 Special Long Delay Nose Fuzes
JE10-L4114 ; Type”2 Pféjectile Nose Fuzes
JE21-40414(1-2) i Type 2 Projectile Nose Fuzes
JE10-4111 Model 2 Anti-Submerine Projectile Fuzes
JE21-4038(1-7)  Type 3 Electric Firing, Mechenisms

JE21-4001(1) Vacuum Tubes PLSOV, UY6301x376LA for Use with
» ' Type 3 Influence Fuzse

TE21-4045(1) Type 3 -Model 2 Nose Time Fuzes

JE21-L04L6(2) Time 3 Model 2 Nose Time Fuzes
JE10-4001(1~50)  Photoelectric Fuzes (Type 3?)
JE10-4159(1) . Accessories For JELO-4001(1-50)

' JE50-3325 Mk 1V (Temporary Designation)
' Mechanical Time Fuzes»

JE50-3933 - Type L Combination Percussion Mechanical
: Time Fuze

JE50-3932 Type 4 Mk O Navy Mechanical Time Fuze
JE10-~4008 Type 5 Mod 2 Fuzes

JE10-4007 Type 13 Mk I Mod 1 Fuzes

JE10-4069 ) Type 13 No. 2 Projectile Fuzes

78
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NavTechdap
Eguigment No.

TEL0-4070
JElO-h07l
JE21-4071
JE21-4412
TERL-438)
TE21-439L
TE21-4393
JE50-3931

TE10-4003
JE21-4067(1-9)
“TER1-40LY9 -
= . JE10-4130
TE21-L41L
TE21-4392
jJE21—h37h
= JE21-4398
' JE10-4,054-4065
i f JE21-4333
- TE10-413k
~ TE10-4009
' JE21-4389
 TER1-L411
TE21-4113

- AOmm Time Fuzes

.

ENCLOSURE (D), contliujed
i
&
Item
N

Type 13 No. 3 Projectile¢ Fuzes

Type 13 No. 4 1’1‘03’ect17‘i
Type 13 Mk IIT Projectis
Type 18 (Experimental)#f
"RO" - 3 Fuzes :
"RO" - 3 Fuzes

Portion of Army Experi‘
Receiver ;

50mm Powder Fuzes
1l5cm Mortar Fuzes i
15cm Mortar Fuzes i

Transverse Pocket fuzeég

Experimental Type Smali%Model Fuzes

Short Delay Teil Fuzes;ﬁ

Experimentel Model, Tw?:Second Delay Fuzes
Assorted Projectile Fu%és

Assorted Projectile Fuzes

Rocket Fuzes |

Anti-Submarine Fuzes

Assorted Mortar Fuzes

" Assorted Mortar Fuzes

Assorted Fuzes






