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TYPE 100 RIFLE GRENADE DISCHARGER

1. OENERAL

This now type grenade discharger was recdvered in
SOLOMON Islandgarea, It appears %o have been de-
signed for use with 7.7 mm Type 99 Rifle. Tests
revealed however, that 1% can also be used with 6.5 mm
Type 38 Rifle. The unusual feature ls that no speclal
ammunition is needed as ordinary ball rounds are used
to dlacharge the grenade., Thils feature would enable
the rifle to be carried with discharger attached for
Ingtant normal use or as & grenade dischargsr. The
improved type or "Kiska" hand grenade 13 used, as types
91 and 97 grengdes will not fit into the discharger.
None of the known types of signal flares can be used.

2, DESCRIPTION (Figs 1-3)

The dlscharger has an overall length of 8% ins and
wolghs 1 1b 9 ozs.

It is compogsed of four parts:-

(a) barrel, (b) cartridge tube, (c) body, (4) attach-
ing clamp.

(a) Barrel: Conaists of a one piece cylindriecal tube
4% ing long with an internal dlameter of approximately
13 ins, and walla 3/32 in. thick. The barrel appears
to have been conatructed from a very high grade steel.
The rear_end of the barrel is necked down to approxi-
mately 1% ins and 1s threaded with a gtandard right
hand thread for 3 in, to allow it to be screwed Into
the body. The interior 1s smoothly finished.

(v) Cartridge Tube 2 This is constructed from the
game grade of gteel ag the barrel and 1s highly
polished on the internal and external surfaces. It

is 4-3/16 ins long, with an internmal diameter of 5/16
in, The rear end also has a right hand thread for
approximately % in. to allow 1t to be screwed into the
body in the same manner as the barrel.

(¢) Body: Conslsts of a rgctangular steel block
appraxImately 5 ins long, 1% ins wide and 1 in. thlck.
The raised housing at the front end is drilled and
threaded to allow the dlscharger barrel and cartridge
tube to be screwed into place when the dlacharger 1s
aggembled. The rear end of the body 1s slotted to
allow 1t to be slipged over the rifle muzzle. A gas
port approximately % in. in diameter is drilled through
the top of the housing and 13 covered by a sliding cap.
It 1s thought that when the discharger 1s used wilth

6,5 mu type 38 rifle, this port 1s closed to utilize
the full amount of the gaa generated; but when used with
7.7 rm type 99 rifle with the consequent lncreased
powder charge, the port 1s left open to allow part

of the gas to escape.

(d) Attaching Clamp: This 1s camposed of two half
circular pleces o% %hin gheet steel, sheaped to fit
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around the outside of the rifle barrel and inside the
discharger body., These two parts are held together,
on one slde only, by a strong flat spring which is
riveted to the clamp. The spring has a downward pro-
joecting ear at each end, to which ia hooked the chain
used in attaching the discharger to the rifle.

OFERATION

a) Fitting: The clamp is attached around the muzzle
:(af)the rifle behind the ?‘oresight. The slotted rear
ond of the body then slides over the clamp. It 1s
thought that the chain, attached to the clamp, 1s then
hooked over the bayonet lug. Part of the chain was
miaging from the dlscharger exemined, but in the firing
test, it was found that unless the dlscharger was
gecured to the rifle, the gas preasure would blow it
off,

(b) Fiz-ing: The safety pin of the grenade 1s withe
drawn a e groenade is ingerted into the diascharger
with the fuse pointing towarda the front end of the
rifle, The fuse 1s not struck before ingerting the
grenade lnto the dlscharger as 1t is armed by force
of setback due to the explosion of the propelling
charge, causing the welghted striker %o move back
agalnst the primer cap. The rifle 1s almed and the
ball round fired. As the bullet passes through the
cartridge tube of the discharger, porition of the
propelling gas is diverted upwards into the dlscharger
through a connecting gas port betweon the cartridge
tube and the diacharger barrel. This gas strikes the
bottom of the grenade and expels it from the discharg-
er,

FIRING_TESTS

The tests were conducted with 7.7 mm Type 99 and 6.5 mm
Type 38 {long, medium & short) rifles. The grenades
were fired from each rifle at angles of 30 and 45
degrees respectively, the angles belng checked by
gunner's quadrant,

No, of Gren- Rifle Uged gle of Range
ades fired levation | Yards
- dogrees
1 Type 99 7.7 mm 30 132
1 "o 45 118
1 Typo 38 6.5 mm (long) | 30 102
1 oo " 45 97
1 " " " {medimm)] 30 111
1 n voo” " 45 103
1 " "o (short)| =0 117
1 " woo " 45 108

It can be seen from these figures that the 6.5 mm Type
38 Short-Rifle gives a slightly longer range than
elther the medlum or long rifles of the game type.
This 13 due to the fact that the expanding gases have
a shorter dlstance to travel before they impinge
afainst the bottom of the grenade. The average range
with 30° and 45° elevation wag 106 yds with 6,5 mm
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WOODEN & INVERTED BALL AMN.

1.

2.

3.

FIRING TESTS

GENERAL

Small quantities of 6.5 mm rounds fitted with ocrude-
1y shaped soft wood bullets,regularly turned wooden
bullets and inverted ball ammunltion have been re-
covered in the Solomon Islands area. It i3 lmown that
wooden bullets are used with weapons such as Spigot
Type Grenade Diascharger and Hollow Charge Grenade
Digchargers

TESTS

The reaspective rounds were fired to determlne the
tactical use and accuracy. Type 38 long Eifle was
used agalnst a target 15¥ ins long and 15¢ 1ins high.

Results:
(a) Wooden Bullets (Fig 1).

Round No. Range Effect
1 25 s Miss
2 " ya Miss
3 ® Mias
4 15 yds 8%ruck target sldeways
4 ins from centre of
bulls eye.
5 n Miss
[ " Struck target sideways

Impact 4 ina from centre
of bulls eye.

(b) Inverted Ball Ammuniticn (Fig 1).

Round No. Range Effect
25 yds Hit sideways on upper left
" hand corner of target.

2 " Mias

3 " Slight tendency to corke
acrew.

4 " Miss

5 " Hit in centrs of target
and showed tendency to
corksorew.

CONCLUSION

It can be sesn that the sole use of wooden bulleta
a3 anti personnel ammunition, even gt very short
ranges would bs lneffective due to erratic ballistic
qualltles and materlal of the missile.

950Y/Ak
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FIRING TESTS - TK/A AMN

(a) The tests wers canducted with a view to ascertain
ihe effect of ammun’tlon embodying the Hollow Charge
princlple. The latest date of manufacturs of 75 mm
Hollow Charge Shells recovered is Cctober 1943, For
comparison purposes a simllar serles of tests was also
conducted with the 75 mm gun in USM4 Medium btank.
Hollow Charge Rifle gronade was also used during the
tosta.

(b) A further serles of tests was carried out to
detsrmine the effects of Japanese 37 mmn Tk A Gun
and Type 99 Magnetic AP mlne.

(a) The main targets for tests described in para

1{a) above were two USM3 Light tank hulls {(face
hardenad), placed at right anglss to line of fire.

The sides were 1 in, thick and turrets 1-1/4 ins

thiek. In addition, laminated armour was made by
wolding three doors from engine compartments each 1 1n.
thick, on the sides, glving a total thickness of 4 ins.
The face hardened sides of the first and third pleces
were oubtward and the second plece wag lnward.

Kaval high benglle hull plats was also used. A lamine
ated - shléld 4 ft. long 3 ft. wide and 3 ing thick was
congtructed from six 1/2 in. steel plates.

(b} The target used in tests para 1(b) above con-
alsted of USM3 Light btan: with face hardemnsd armour.

RESULLS (Figs 1 - 11)
{a) Jap 75 mm Type 41 Mountaln Gun: Consolldated

roports of tests and comparison wifth US 75 mm Msdiunm
tanl: gun are shown In Table 1.

(b} Jap Hollow Charge Rifle Grenads (Figs 1, 2, 3, 5)
The grenades were fired from a riflie grenade adaptoer
on a long 6.5 mm type 38 Rifls, at a rangs of 20 ydas
with rounds (i) %o {v) and 100 yds with round No {v1i)
Carsridges used were improviged wlth wooden bullets
and paper wads.

{1) Tiped with reducsd charge in cartridge - Resulis;
dud,

(11) Strueck sides (1 in. armour) - Clean penstration
3/8 in, to 1/2 In, in dlameter and removed a
punching,

(411) ?anatr?ted 1-5/8 ings of 4 ins. lemlnated armour
fig 2).

(iv) ?engtrﬁted 2-1/2 ins of 4 ins laminated armour
Pieg 2

{v) Strucl turreb (Fig 5) = Complate penetration of
1-1/4 ing armour with hols 3/8 Ins in diameter
at front and 5/8 ins dlameter at rear. The
angle of impact was at least 15 degrees. Small

9503/
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marks from metal gplatter could be seen on
ingide of turret, 18 ins from polnt of pene-
tration.

(vi) Paper bullet used with full cherge range 100 yds.
Grenade passed over the target in erratic flight
with precessicn around the centre.

(¢) Jap 37 mm Tl/A Gun (Fig 11): Results of tests
are incorporated in Table 2. These are in addition to
report in AMF Tech Int Sum No. 3.

(d) Jap Type 99 Magnstic Tk/A Mine (Fig 11): In
teats conducted at Aberdeen Proving Ground against
homogeneous armour, 1t was found that this mine would
completely perforate 1 in. armour but not 1-1/2 ina

of armour unless additional explosive was used. Two
tosts were made of single mines on 1 in. aide armour of
a M3 Iight tank hull., In each case &a gection of the
armour as large as the mine was blown into the tank
with great force. In one instance, the plece of
armour blown from the sponson side struck the side
and ricocheted back 150 yds. Placed on 1-1/t ing
turret armour, a single mine broks in the armour,
leaving a hole about 2 ins in dlameter. No armour was
thrown into the tank In thls case but damage in the
turret interior would have been severs.

CONCLUSIONS

The 75 mm Type 41 Mountain Gun would be effective
&gainst light tanks at ranges encountered in South
Pacific area, using any type of ammunition. Hollow
Charge and AP HE round easily penetrated the turret
and side armouwr. HE rounds sheared rivets, damaged
turret race, destroyed track and suspension and
ruptured sponson and top plates.

It is noteworthy that AP HE rounds exploded where 1t
gtruck armour, although all rounds that hit the ground
wore duds. The short delay base dstonating fuses of
AP HE rounds functioned perfectly on penetration of the
armour, the shells bursting just after penetratlon.
Both lnstantaneoug and short delay Type 88 fusea wers
used with Hollow Charge Shells; the lnstantansous fuse
was found to cause the greatesr penetration of armour,
The ateel cartridge cases ugsed iIn the Hollow Charge
shells functioned gatlsfactorily. The obturation

was good, they extracted easily after firing and no
cracks were noted in the walls of the cases. The
exterior of some of the cases was badly rusted and had
to be scraped before use.

As regards 37 mm Tk/A Gun, results Indicated that it
would be effectlve against 1-1/2 ins of armour at 100
yds or againat 1 in. face hardened armour at ranges up
%o approximately 500 yds. As In cage of homogensous
armour the type 99 magnetic mine 1a effective agalnst
face hardened armour up to but not including 1-1/2 ins.

(SOURCE:~ AC of 8, G-2, USAFISPA)







TABLE ) {Continued)

P1lg | Round|Range Ammunition & Fuse Target Penetration [Slzs of General Remarks
No. No. Hole
4 5 100 AP, HE 4 ips laminated - - Made & slight dish in
plate the plates.
(b) 75 ym gun in US N4 Medium Tank:
- 6 100 APC M6l Side of tank Complete - Went in one side and
near bottom out the other and rico-
cheted over the hill
1 7 " " 4 ins laminated - - Broke off gection of all
plates three attached plates
and tore plates off
tank. Deflected and
penetrated side of
sponson, came out at
bottom of sponson, pene-
trated side agaln near
the tracks and left
tank through the bottomd
1&5 8 10C | HE - Instantaneous Turret - - Turret dented - broke
in top plates and lifted
tuwrret to certain ex-
tent ~ get fire to tank.
1 9 " HE - Short delay Sids of tank be- - - Blew out large section
low sponson of side.
1 &5 10 " APC M 61 Turret Complete - - Angle of impact approxi-
Both sides mately 5 degreeg.
of Turret
(¢} Japanese 75 mm Type 41 Mountain
Another undamaged Gturret amd hull uged as barget.
1 & Turret Complete - Shell burst ingide

Rt

100 ‘ AP, HE

turret.

- 1T -



TABLE 1 (Continued)

Fig
No.

Round
No.

Range

Ammunitlon & Fuse

Target

Penetration

Size of
Hole

Gensral Remarks

(a)

12

13
14

15

16,17,
18

19

20

Japanese 75 mm Type 41 Mountain Gun

100

300

300

HE - Delay

HE - Ingstentaneous
AP HE

HE - Delay

AP, HE

AP,HE

HE - Ingtantansous

Turret

Side plate

Turret

Side of tank

Tank

S5ide armour

Tests against Navy Hull plate.
1 - IHC - Instantaneous

3 ins laminated
Navy Hull plate

Complete

Complete

Complete

1-1/4 ins dle-

int
a1 R

Little demage - bent

dovn top of tank armour
leaving space between
turret race and top of
armour.,

Sheared rivet heads.

H1t at approximately 30
degrees. Burst inside
turret and started fire.
Blew off pistel port

on other glde of turret.
Blew off track and return
roller in centre. DBlew
out bottom plates of
Iponson, Force continued
upwards breaking tank top
plates.

Three mlsses - two short
one long - &8ll ricocheted
over hlll, Bage detonat-
ing fuses falled %o func-
tion on impact with
ground

Impact at 5 to 10 degrees
and burst lnside tank.

Blew off rear bogies and
idler

1
t
b

1



TABLE 1 (Continued)

Range

Amrnnition &
Fusge

Target

Penetration

Size of Hole

General Remarks

Fig |Round
No. No.
7 & 9| 2
8& 9| 3
10 4

|

HC « Short Delay

AP.HE

HE - Instantaneous

3 ing laminated
Navy Hull plate

Not complete

Complete

Cone shaped
hole 1~1/2 ing
in diame ter at
point of entry
and 1-3/4 1ins
deep

Clean pens-
tration

Sufflclient velocity re-~
mained after penetrat-
lon t0 allow shell to
strike earth behind
plate and ricochsted 100
yds back and 50 yds up
a hill., The BD fuse
falled to function.

Cauged slight indentat
ion on front of plate.
No penstration,

- €T -
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2. = JAPANGSE 3718 TK/A GUN =« A.P. FIRING TEST3

Round o Rarce Angle of Impact Targst Penetration General Remarks
1 1¢0 yds | Approx normel M3 Lt Tank - Penetrated 1 in. Detonated ingide
sice Armour
2 " " " M3 Lt Tank - Fenetrated 1-1/4 Partial penetration inside
turret ins armour and turret opposite entry.
° detonated
3 " 1" 60°%from " " - Gouged out armour to depth of
normal 1/2 in., ricocheted and deton-
4 it 1 250 1 wn_ ated.
side - Detonated outside ~ Pilece of
armour 1 in. in diameter was
; ; o punched out of side.
5 20 113 Lt Tank - penetrated 1 1in, Detonated insgide tank
side side armour
6 350 yds | Normal " " - No penetration - hole 1 in, in

dlameter punched 1n armour

Several other rounds {ired at 350 yds renge miassed the target.
Damage would not have disabled the tank,
Fragnentation was poor in all cases.

and detonated.
grownd at acute angles.

Some rounds struck the bogle wheels
A11 rounds detonated even when striking soft

3/BB
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70 MM _MORTAR TYPE BARRAGE SHELL

FIRING TESTS
Addendum to reportg in AMF Tech Int Sum Nos, 6 & 11

GENERAL

Tests carrled out revealed that the shell travels to
an approximate height of 1700 ft before the canigter
and bomb tubes are ejected. It was also discovered
that the bomb tubes do not detonate when the parachutes
open as wasg previously believed but are apparently
intended to detonate when the parachute cord 1s struck
by a fast moving object such as a part of an alr-
craft.

TESTS

A total of flve rounds were fired at an elevatlion of
approximately 75 degrees. One round falled to eject
the canigtera fram the shell dues to failure of delay
train ignition. The smoke of the black powder delay
train, which 1gnites the expelling chargs, 1s plainly
vigible during flight. The shells were nolgy in
f1ight and burst in the air, ejecting the canlsters
which in turn ejected the bomb tubes after a very
short delay.

All inert compononts drifted on parachutes to the
ground, close to the firing position, the heaviest
gection, viz. the shell case, taking about 30 seconds.
In only one ingtance did a bomb detonate in fllght.
The bomb tubes drifted slowly to earth and landed
about 1/2 mile from point of firing at intervals of
approximately 30 yds. One of the bomb tubes detonated
poerfectly when a pull of 15 to 20 lbg was exerted

on the parachute cord.

The following detalls of the tests were noted. The
figures given for altitude of burst may vary up to 5%
due to the use of improvised equipment.

Altitude Time of Flight Time of drop of

Round No. of Burst of Projectile Bomb Tubes
1 1520 f% - -
2 1700 £t 7 seconds -
3 1680 ft 8-1/5 " 2 ming 32 secs
4 1660 ft 7-4/5 " 2 ming 40 sscs

Round No. 3 did not burst until after 1t had reached
the helght of 1ts trajectory and had started to drop,
thus accounting for the increased time of flight. The
time of drop 1is glven for the first tube to hit the
ground. An interval of several seconds exlsted between
tubes in each instance. From this data 1t has been
estimated that the muzzle velocity of the weapon was
350 £t per second and that the bomb tubes drop at a
rate of approximately 10.8 £t per second,

CONCLUSION

It would appear that this weapon could be effective
against low flying aircralft if used in sufficient
quantity to produce a barrage of floating bomb tubes

(SOURCE ;- USAFISPA)

9503/CC
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bage, a gection 6,5 mm long parallel with the shell
body, and a forward gsection 3.5 mm long which slopes in
to the body.

The body 1s threaded Internally at its mouth %o

receive the head, and has a shoulder below the threads.
The cavity in the body is 51 mm in internal diameter
for a depth of 134 mm, from which point it narrows to
an approximately 42 nm diameter flat base, 166 mm from
the mouth of the body. Thls shape is closely followed
by the bursting charge.

(c¢) Bursting Charge: The explosive charge is cast
into a shaped cardboard wrapping and is inserted into
the shell body. There 1s an axial cavity in the

charge with an exploder pellet at the base and a metal
liner lining the remalnder of the cavity. Plg 3 shows
the external appearance of these components. The
wrapped charge weighs 528 gms after removal of the lin-
or .,

The metal liner 1s enamelled black and ig made in two
parts, a flanged steel cone whose wall thickness de-
creages uniformly from the flange to the apex and

a c¢ylindrical aluminium tube of uniform wall thickness.
The dimensions of the liner are:-

Total length - -- -- -- 126 ™m
Diameter of flange -- - -- 65 mn
Internal diameter of -- - — 50 mm
mouth of cone
Thickness of flange - - ~w 1.9 mm
Thickness of wall of cone
6 mm above flange -~ - w- 1,47 mm
25 mn above flange -~- - -~ 0,97 nm
44 nm above flange ~- -~ ~= 0,51 mm
Internal included angle
of cone  —= ==  ao  —n .. 27°
External included angls
of cone -~ - - - - 309

The two portions of the liner are sgecurely joined in
the following manner. The apex of the conical sgection
is perforated to take the cylindrical tube., A
circumferential rib 1s formed 72 mm from one end of
the tube to act as a seating for the cone (Fig 3), and
that part of the tube which projects inside the cone
(about 8 mm long) is expanded agalnst the internal
wall of the apex.

The cardboard wrapping of the explosive block covers
the sides and base, and also that part of the axlal
cavity which houges the exploder pellet. The wrapplng,
which 1s made of cylindrically rolled paper, has a
wall thickness of 0.5 mm and an external diamoter of
60 mm., For approximately 120 mm of 1ts length the
wrapping remains cylindrical, and it 1s then tapered
away to a dlameter of 42 mm, This is done by serrat-
ing the end of the cylinder and by securing the ends of
the gerrations over a cardboard washer which forms the
base, A second cardboard wagher covers the ends of
the gerrations and appears externally at the base. &
cardboard cylinder 27 mm long and 18.5 mm internal
dlameter which passes through the washers at the base
and is held by them within and co-axial with the
wrapping, forms a pocket for the receptlion of the ex-
ploder pellet.

9503/C
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The explosive charge 1s cast directly into the shaped
wrapping, a former being used to shape the axial

cavity which subsequently receives the metal liner.

The explosive used is a mixture of Trinitrotoluene
(T.N.T.) and R.D.X. (Hexogen or Cyclonite) 1in the
approximate proportions of:- T.N.T. 60%, R.D.X., 40%.
The exploder pellet, after Insertion into the base

of the charge, ls prevented from moving forward by the
inner end of the cardboard lining which 1s slightly
congtricted, and also by a small quantlty of a shellac
varnish on 1ts walls, In this position there 1s a
space betwsen the base of the pellet and the base of the
exploglive charge which 1s filled by a cushlon consigt-
ing of a disc of woven woollen cloth, a paper disc and
a layer ofparaffin wax, The flat base of the charge

i3 then covered by a whilte paper cap which extends
partially up the tapered wall.

The explosive charge, after lnsertion into the shell
body, is held co-axial with 1t by means of paraffin wax,
which formg a contlnuous coating over itg base and a
partlal coating on 1ts walls, The upper surface of the
explosive charge 1s level with the shoulder at the
mouth of the shell body, so that the flange of the metal
liner rests over the ghoulder. A thin wax-impregnated
cardboard washer covers the flange of the liner and
upon thils screws the hollow head, thus lockling the
flange against the shoulder.

The markings stencilled in white paint on the wrapping
of the exploasilve block are translated asi~

"Pype 2. Armour Plercing Shell, Bursting
Charge, July 1943."

The aymbol for "u" is printed beside the date, in
black i1nk, and the 1deograph for "Fire" 1s printed in
purple ink on the opposite slde.

(d) Exploder Pellet: The exploder pellet 1s of the
same Type aa used in the Japanese 1/3 Kg. H.E.
aorlal bomb, but contains a greater welght of explosive.
This indicates the use of a higher denslity of filling
to eliminate get-back on firing.

The pellet consists of a cylindrical flat-bottomed
aluminium body, Fig.4, 18.5 mm diameter and 25.5 mm long,
into which ig pressed 6.23 gm of R,D.X. (Hexogen or
Cyclonite). A cylindrical cavity is formed centrally
in the explosive to accommodate a flat-bottomed alumini-
um cup 16,5 mm long and 9 mm diameter, having a wide
flange formed at its mouth which covers the surface of
the R.D.X.

The cup 1s a reinforced type of detonator. In the base
of the cup 1s 0.42 gm of Pentasrythritoltetranitrate
(P.E.TeN.) and above thlg is pressed an inverted
aluminium reinforcing cup with centrally perforated

flat base, containing a dise of woven silk and a
preaged layer of lead azide weighing 0.39 gm. The base
of the reinforcing cup, after ingsertion, 1s 4 mm below
the level of the flange, and is held in place by means
of a cannelure rolled in the wall of the cup immedlately
above 1t.

Above the flanged cup is a cardboard washer, a disc

of woven si1lk lacquered blue, and an aluminiwm washer
with a central 6 mm dlameter perforation. The mouth

of the aluminium body 1s rolled over this washer to
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complete the asseubly,

The only markings are the symbol for "hi", stamped on
the bage of the body and on the flange of the cup, and
the symbol for "wa", printed ia purple ink on the base
of the body.

The pellet is initlated by the flash from the nose
fuse, which passes through the blue-lacquered silk disc
and the sllk disc in the reilnforeing cup and ignites
the lead azide. This detonates the P.E.T.N. which

in turn detonates the R.D.X.

(e) Fuge: It ia not known what nose fuse 15 used

with Thls shell, but the Type 88 D.A, fuse fits the fuse
hole., With thls fuse there ls an alr gap of approxi-
mately 180 mm between the magazine of the fuse and the
exploder pellet. Report by HQ USAFISPA on firing

tests of the shell described herein statss that both
Type 88 Instantaneous and delay actlon fuses have been
succesafully used with this shell. These tests are
reported separately in this Summary.

(f) Markings on Shell: The shell 1s painted black
internally and externally, and has a 9 mm wide red band
at the fuse hole and a 9 mm wide ysllow band round the
body, the lower edge of which is 71 mm from the driving
band. Other markings, in white paint, ineclude the plus
~ minug sign ¥, 1ndlcating that the shell is up to
the ballistic requirements in woight, the symbol for
"ta", and the symbol for "wo" enclosed in a circle,

Stamped markings aroe:-

On the nose -4 (ta), occurring twice, and "694"

On the body-4# (ta), occurring twice, "694", and other
characters which are translated as "Osaka Army
Arsenal March 1943",

Fig 1 was taken from MEIU report to illustrate round

complete with cartridge casge.

{g) Cartridge Cage: (Source:- M.E.I.U.)

The case for the Hollow Charge Shell containg a
Propellant ard Primer which are the same as used with
75 mm AP Shell" described in AMF Tech Int Sum No.7.
The dimensions of the cases used with these two types
of 75 mm rounds are also the same, the differonce In
the rounds belng that the case used with the Hollow
Charge projectile 13 made of steel Instead of brass.
Firing tests reported by USAFISPA indlcate that this
new type of case 1s satlsfactory; no cracks were
noted 1n the walls of the cases and the cases extracted
eaglly after firing.

Markings on the cage "18,9" stencilled in green
indicate September 1943. On base of shell case 1a
stamped date of manufacture, characters representing
"0Ogaka Arsenal” and an 1llegible character which
probably means "Iron".

{SOURCE :=~ MUNITIONS SUPPLY LABORATORIES
through MGO Branch & M.E.I.U.)
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TAIL FUSE  B-7(A)

GENERAL

Thls fuse was recovered in New Guinea. I% is an emmy
type tail lmpact fuse and can be threaded into the
Japanese 250 Kg GP bomb. As an impact fuse, it 1s
unusual in employing a spring loaded striker and
trigger release system somewhat simllar to the clock
in the Japanese Navy aerial burst bomb and projectile
fuses. The apring loaded striker gives more positive
action on light lmpact.

DESCRIPTION (Figs 1-4)

Fuse consista of the vanes, upper fuse body, spacing
ring, lower fuse body and the gaine.

The striker, springs, screws and nuts, anti-blnding
gtuds, trigger and three spacers are all made of steel.
A1l other parts are brasse.

(a) Vaneg: Conslst of four blades, each with a round
hole and are locked to the arming spindle by a set
acrew 1n the hub. A small anti-binding stud protrudes
below the hub.

(b) Upper Fuge Body: Lower part of this portion of
the fuse 1s Lhréaded to match the fuse pocket. Above the

threads 1s a flange %o rest agalnst the end face of the
tall cone. The body above the flange 1s conlcal except
for six wrench flata, In this conical section are two
vertlcal holesg for the safety fork. A small antl-
binding stud on the top of the body engages the one on
the vanes. The safety fork 1s of standard army shape
with two prongs that fit dowmn between the blades of the
vane into the two holes in the body. The fork is tied
in place by a plece of string attached to its top.

The arming spindle 1s a round shaft threaded at the top
with right hand threads to attach to the vanes.

Finer left hand threads at the bottom fit into the
inertia block, These ars the only left hand threads In
the fuse, The smooth aspace between the threads 1s
broken by a flange at about the centre of the spindle.
In the unarmed poslition, the flange bears against the
top of the spacing ring and serves to posltlon the
arming spindle so that the vanes are just close enough
to the fuse body,

In the armed positlon, the flange prevents the gpindle
ané vaneg from falling out of the upper body.

(c) Spacing Ring: This ring serves to hold the
inertTa block down against the creep spring, reducing
the distance the block has to move on impact. An
extenslon, on top of the ring, is threaded exbternally
to f1t into the upper fuse body. The ring and extension
are centrally drilled to accomodate the arming splindle,
The ring has three vertical holeg for the screws which
atbtach it to the lower fuse body and two spanner holes
on the side. The bottom of the ring contains a circu-
lar recess around the arming spindle hole to house the
top of the inertla block.

3/DD



- 3] -

(d) Lower Fuse Body: This part houses the firing
mechanlism and primer cap. It 1s & solid cylindrical
block threaded at the bottom for the gaine adapter,
Accomodation 1s also provided for striker, inertia
block, inertia block key and three assembling screws.
The Individual parts which fit into the lower fuse body
are - lnertia block and creep spring, inertia block
koy and 1ts spring and spring retalnling screw, assembl-
ing screws, striker, firing spring. primer carrler and
the gaine adapter.

The trigger and spring are mounted on the top of the
lower fuse bodye.

The lower end of the cylindrical inertia block 1s
gtepped down to a smaller dlameter to serve as a gulde
for the creep spring; the upper end contains a key
glot, It 1s threaded internally from the top to take
the arming spindle and fits on top of the creep spring
into a hole equal to 1ts larger diameter.

The inertia block key consists of a small pin with an
enlarged head to bear agalnst its spring. It is

placed into the lower fuse body through a side hole

80 that 1tg smaller end fits into the slot in the
Inertia block. A small spring 1s positioned behind it
and compressed by the gpring retaining screw which
threads into the side hole flush with the lower fuse
bodye.

Three assembling screws and cylindrical stesl spacers
poslition the spacing ring at the proper distance from
the lower fuse body. The screws pasas through the

lower body from the bobttom and protrude out the top.
Three small nuts are used to hold the spacing ring
agalnst the spacers.

Lower part of the striker hasg a flange for the firing
apring and the uppsr part is slightly flattened on

the sides to fit into the smaller elongated top
portion of the striker hole. A notch in this flattened
portion engages the trigger; the upper shoulder of the
notich ls bevelled to exert a cammlng actlon against the
trigger, tending to force it out of the notch. The
flring spring fits around the striker in the enlarged
lower portion of the gtriker hole.

The primer in a copper cup 1s crimped into a primer
carrier, The carrier gcrews into the bottom of the
striker hole, The galine adapter 1s a brass ring thread
ed externally to gcrew into the lower body and internal-
1y to take the galne. There are two spanner holss in
the lower face.

The trigger 1s a flat lrregularly curved key pivoted

on a acrew threading into the top of the lower body.
One end bears against the trigger spring. The other
end, 1n the cocked pogition flts in the striker notch
and bears agalnst the upper part of the inertia block,
thus preventing the trigger from pivoting. The trigger
spring is a piece of piano wire anchored at one end in
a small hole in the lower body. It 1s bent around a
small pin so that the other end fits against one end
of the trigger and tends to make the trigger pivot.

(e) Gaine: This 1s a standard Army type similar to
the A=2(a) galne., It is a brass cup threaded external-
1y at the top to screw lnto the galne adapter. The
lower portion contains the cyclonlte sub~booster; a
lead azide core 13 pressed into the top of this charge
to serve as detonator. A small cup contailning a
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black powder relay 1is threaded into the top of the
gaine. Although no booster was found, presumably a
booster charge in a brass cup throads into the lower
body below the gaine adapter and fits around the galine.
The fuse is assembled by working the striker and
trigper Into the cocked position, inserting and keylng
the inertia block, and then sscuring the spaclng ring
in place with the agsembling screws. The inertia
block 1s thus partly depressed agalnst the creep spring.
The arming spindle and upper fuse body can then be
attached and the vanes screwed to the arming spindle.

GENERAL DATA

Fugs Characteristlcs?

Walght of fuse complete -~ -— -- 713 gms
* " jnertia block -~ @ --  ~- 16 gms
"M ggpiker N 1.8 gus
" primer B 30 gn
" " ‘galne complete -~  -- - 13,95 gms
" " plack powder relay  ~-  -- .28 gm
" " Jead azlde detonator --  -- «27 gn
" " gyelonite gub-boostber - 1.29 gms

Lengbth of fuse over~all with gaine -- 4-5/8 ins
" aaine . e == -~ 15/16 in.

" " Fugg above fuse pocket threads 1-1/4 ing
fuse below fuse pocket threads
(less gaine and booster con-

tainer) -- o --  -- -~ 3 1ing
"M griker - me - -~ 1-3/16 ins
v " 4nertla block --  ~-- -~ 15/18 in.
Diameter of fuse body above threads -~- 2 ins
Diameter of fuse body below threads -- 1-7/16 ins
Diameter of galne body  -- -- -~ 7/16 1n,
External threads of fuse body:
Outgide dlametor - --  1-13/16 ins
Length of threaded portion -- 5/16 in,
Threads per inch - - 8

External threads of gaine:

Outside diameter - - 5/8 in.

Length of threaded portion -- 7/32 in.

Threads per inch . - 36
MARKTINGS

Stamped on the fuse body above the threads are charac-
ters meaning "Osaka Army Arsenal, July 19439,

Painted in opurple ink on the galne is another set of
characters being translated as "lsad azide".

OFERALION

On release from tho alrcraft, the vanes rotate the
arning spindle clockwise unacrewinzg it from the
insrtia blocl, which is lceyed to provent rotation.

The flange of the arming spladle prevents spindle and
vanes from coming complately off the fuse body,

On imnact the inertia block moves dowvn agalngt the
creep spring, Az soon as tho top of the block slinks
flugh with the top of the lower fuse body, the triggsr

9503/D
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13 free to pivot under the influence of the trigger
apring and the camming actlon of the striker notch,

It pivots clear of the striker and permits the firing
spring to fire the striker into the primer.

The primer flash ignites the black powder relay on

top of the gaine. The black powder flash sets off

the lead azide detonator; the detonating wave initiated
by the azide detonates the cyclonite sub-booster which
in turn willl detonate the booster.

REMARKS

This fuse with 1ts spring-loaded striker makes for a
dangerous UXB. Since the vanss do not fall away and
the arming spindle may go back down into the fuse body
on Impact, 1t 1s never safe, in the case of a UXB, to
agsume that the fuse is unarmed. It should further
be noted that separation of the spacing ring and lower
fuse body, by peruitting the creep spring to force the
inertia block up and bring lts smaller diameter opposlte
the trigger, allows the itrigger to plvot and releaas
the striker. No drastic action should be taken which
might shear the assembling screws while the fuse is
3%111 in the bomb,

(SOURCE:~ M:E.I.U.)

CORRIGENDUNM

AUF Tech Int Sum No. 14 Pages 17-23, 7.7 mm (JUKI
MG) Ammunition,

This should read 7.7 mm A/C MG Arrmunition,
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TAIL FUSE B-T7(A)

FIG 4
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50 MM TENTH YEAR TYPE A" FLARE

1.

2,

GENERAL

This flare was recovered in New Guinea 1in September
1943. According to the translation of the label on the
container, 1t 1s used as a flare. However, considerable
incendiary effect would be caused by the f1illing which
burns wlith an intense whlte flame, emission of the
flemes being facllitated by four groups of porte in

the body.

DESCRIPTION (Figs 1 ~ 3)

The flare congists of a brass cagse, hemlspherical at
the ncse, containing the flare filling. The lower end
of the case is closed by a base plate, into which
screws a cylindrical propellant attachment.

(a) Cage: The case 1s 22 S.W.G. brass increasing %o
18 S.W.CG. at the nose and ia covered with clear lacquer.
Four groups of ports, each of seven small circular holes
pags through the case near the base., Each group is
covered with a dilgc of metal foll and a disc of tissue
paper, The casing 1s firmly attached to the base plate
by crimping of the brass and by three screws. There 1s
no copper driving band. The aluminium alloy base plate
1s plerced near 1ts edge by two dlametrically opposlte
holes 1ined with brass bushes containing delay pellets.
The pellets are 3.5 mm in diameter and 15 mm in length.
Between the imnner surface of the base plate and the
incendiary f£11ling 1s a felt disc which 13 plerced by
two holes opposite the delay pellets,

The ignitlon mixture pellets are immediately above the
delay pellets and project about 5 mm into the main
filling, with vwhich they are in direct contact.

(b) Propellant: This conslsts of a gteel casing which
screws into the base plate and holds a 31 S.W.G., copper
cup contalning the propellant charge. Six gas escape
ports pass through the sides of the steel casing.

A steol plug, holding the percuasion cap, acrews into
the bage of the propellant unit. The plug 13 centrally
plerced by a firing pin hols.

The lower compartment of the cap contalns a detonating
compogition and connects by two small flash holes with
the inner compartment contalning a black powder primor.
The lnner surface of the plug is sealed with waxed pap-
or. A centrally perforated steel dlsc geparatss

the primer from thepropellant charge. Two keyholes

are provided on the sldes and on the baso of the propell-
ant unit,

(¢) Analyses:

(1) Flare Filling:

Potassium Nitrate - 49%
Alwninium -- - 2274
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| KG SMOKE GENERATOR MODEL 4

GENERAL

This generator, recovered in New Guinea, was manufact-
ured 1n 1940 by Naval Technical Laboratory.

DESCRIPTION (Figs 1 & 2)

(a) Construction: It ia oylindrical in shape and

is painted on the outside with a clear lacquer.

The generator 13 constructed of 29 SWG tlnned iron

and the seams are all rolled, pressed and soldered.

On the top of the generator is a 1id pressed out

of the same materlial. Thers 1s evidence that the 1lid
was originally gsealed to the generator with asdhesive
tape. On removing the 1id the wooden striker block

1s exposed, Thils block appeared to have been originally
coated on the upper surface with a striker compoailtion,
The under surface of the striker block is recessed %o
fit over the match head which 1s protected by a
cellophans pad.

On the top of the gemerator, beneath the striker block,
are stamped the number "34" and the letter "A",

In the centre of the top of the generator 1s a hole,
dlametier 15 mm, which is surrounded by a slightly
depresged shoulder. Into this hole, and resting on
the shoulder, 1s pressed and soldered a lead alloy
dome shaped container., In the centre of its upper
convex surface ls a small circular hole through which
the match head protrudes. The bottom of thila con-
tainer ia enclosed by a layer of tlssue paper, and the
match head, which 1s approximately 7 mm long, extends
down to this surfece. Surrounding the match head

In this conbtainer 1a the primer composition.

The ignltion mixture 1s in a hemispherical tin con=-
tainer which 1s soldéred into position under the match
head and primer composition, and thus projects into the
smoke mixture. On the side of the generator, near

the top, are two oval smoke ports, 13 mm by 6 mm, which
are goaled with tinned 1ron soldered on the outside,.
General Date:

otal welght ~-- - 1160 gms
Weight of Filling - 990 "
Length - - 21,1 cm
Diameter - - 53 cm

(b) Smoke Mixture: Thia mixture ls grey and molst,
smelling strongly of carbon tetrachlorids.
Analysls showed the camposition to be:-

Por Cent
Carbon tetrachloride ) - - 3T,
Hexachlorethanse )
Zino Oxide - -- - -- 38.7
Zine - -- - - 22,1
Zine Chloride -~ - -- - 1.2

Kieselguhr -~ -- - - 5.4
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(c) Match Head: The match head 1s a dark greenish

grey material welghing 0.3 gnm.
Analysis gave the following approximate composition:-

Match Head Per cent
Potagsium Chromate Z0
Antimony Trisulphlde 50
Ferric Oxide (by difference) 20
Organic Binder 0.6

() Primer Composition and Ignition Mixture: These
have the same qualitative composition. The primer
composition welghs approximately 0.3 gm and contalns
the following:-

Per cent
Potagsium Chlorate 42
Aluminium 29
Ferric Oxide 28
Organic Binder 0.8
Antimony Trisulphlde trace

The ignition mixture 1s tightly packed and welghs
approximately 2.8 gms. In the mixture a red and a
metallic powder can easily be distinguished.
Analysils showed a considersbly lower percentage of
potagsium chlorate than in the primer composition:-

Per cent
Potassium Chlorate 12,7
Aluminium 43.8
Ferric Oxlde 43.0
Organic Binder 0.5
Antimony Trisulphide trace

(e) Translation of Label: Tabel attached to 1id of
generator 1s translated:-
1 Kg Smoke Generator, Revision 4
Manufactured Lecember 1940
Naval Technical Laboratory."
Another label on the side of the generator is trans-
lated:-
Use_and Handling of 1-Kilogram Smoke Generator

I, Uso.

a, Remove Cap.
b. Light match head by striking with scratch board
wlthin cap.

II. Precautiony in use.

a. Because of pyrotechnical emlssion, wear work
gloves, and turn face away when igniting.

b. Do not subject to shocks until sufficient smoke
1s produced after ignition.

¢. Do not shake up and down. There is danger of
exudation of the carbon tetrachloride in the
mixture if the smoke compound 1la strongly
active.

d. Radius of smoke dlscharge ls approximately 2
metres. Do not use smoke near inflsmmable
objects because of the pyrotechnical dischargs.

8., When producing smoke on ships, place in wash
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buckets.

III. Precautions
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in storage.

a. Store in location of low bemperature and
humidity as much as possible.”

FUNCTIONING TRIAILS

One gemerator was tested.

For 4% minutes a greylsh

white smoke was discharged, mainly escaping through

the centre hole In the top.

The oval smoke ports

opened but appeared to become blocked periodically.
The progress of the burning of the smoke mixture could
be followed by a blackening of the outside of the

generator.

COMPARTISON OF REPORTS

Thls model generator has also been reported by 42nd
Chemical Laboratory and Munitilons Supgly Laboratory.

Comparlson of these results is shown

table =

n the following

COMPARTISON OF RESULTS OF EXAMINATIONS
12nd Chemle-[ CD 2/1 Rust
pl Lab Coy (Aust) CW Lab
CMTR_No.24 ort No24] Folio 43
ate of manufacture | Dec 40 ec 40 Dec 10
Total welight 880 gnm 1074 gnm 1160 gm
eight of smoke
fiiling 752 gm 936 gm 990 gm
Smoke mixture:-
Carbon tetrachloride 35.7 32 34,6
(some HCE)| (some HCE)
Metallic zine 28.3 27 22,1
Zinc oxide 30.2 34 36.7
Zinc chlorlde 1.6 2 1.2
Inert material 4.2 5 5.4
Kleselguhr)| (Kiegel guhr
Ignition mixture:-
Aluminium .- a7 43.8
Ferric oxlde - 41 43,0
Potassium chlorate - 12 12.7
Organic binder - -, 0,5
Antimony trisul- - - trace
phlde
Primer compositlon:-
ATuminium - 37 29
Forric oxlde - 32 28
Potasslum chlorate - 31 42
Organic binder - - 0.8
Antimony trisul- - - trace

phide

(SOURCE:~ 2/1 AUST CW LABORATORY, RAE)
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| KG_SMOKE GENERATOR MODEL 4

FIG 2
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RIFLE OIL

CHARACTERISTICS

Sample of Japanese rifle oll was found to have the
following propertles:-

Specific Gravity 60°F. -- 0,928

Viscoglty -
Centigtokes at 70°F, -- 310
(Comparable with SAE 30 engine oil)

Saponification Value - :
ng KOH/g  -- - -- Leas than 1

Ash % - - == -— Trace

Sulphur and phosphorus were found to be present in
negligible quantities only. The o0ll does not con-
tain compounds of the halogens or nitrogen.

None of the addltives commonly blended with such olls
wore detected and 1t therefore appears that the
sample i3 a straight mineral oil.

Thia would explain 1ts poor performance in the
corrogion tests.

(SOURCE:- MUNITIONS SUPPLY LABORATORIES)
through MGO Branch










- 91 -

TYPE 90 SPEED & COURSE ANGLE

1.

CALCULATOR

GENERAL

(a) This calculator was the subject of a report 1ln
LHQ Tech Int Sum No., 5, pages 72~79, The followlng
amplification should be read in conjunction with Part
C of that report, and is published in order to remove
cortain confusion that has arisen regarding theoretic-
al principles governing the use of the apparatus.

(b) The speed calculation is based on a principle
which 1s only an approximation, As a consequence of
this fact, the resulta obtained are inaccurate most

of the time (depending on the angle of approach and
eleva;ion of target), the maximum error being as great
as 13%.

(¢c) The calculations are based on the assumptlon that
the target 1s moving in a horizontal plane, keeping
speed and direction constant, The instrument 1s
therefore inapplicable for climbing and diving targets.
I
(d) In all references it has been stated that the
apeed 13 measured and expressed in seconds., This 1as
correct in so far as the apparent, measured speed
1s concerned, The calculated speed, however, ag
finally obtained from the speed curve, 1s not ex~
pressed 1n seconds, but In metres per ascond., Apparent-
1y thls fact has been overloocked and, as a result, the
maximum speed beyond which the apparatus cannot make
any indlcation has been detsrmined as being 500 metres
in 5 seconds, or 224 mph. Thisg 1g incorrect.

LIMITATION OF MEASUREMENTS

() The greatest target speed that can be measured
by the instrument is 180 metres per second, which is
402,6 mph., The minlmum speed 1imit 1s 5 metres per
second, or 11.2 mph. The spsclal features of the
calculator do not allow, however, applying the full
range between 11 and 402 mph. for any position of the
target with respect to the apparatus., Thia 13 a con-
gequence of the princlple of measurement on which the
instrument is based. Brilefly thls principle 1s as
follows: When observing a target through the telea-
cops, the observer sees, besldes the target, the cross
hairs and the two concentrilc ellipses on the reticle
of the instrument, The larger (smaller) ellipse isg
the pro?ection of an lmaginary circle of radius 500
metres (250 metres) at an altitude of 3000 metres
above ground level and at an elevation of 45°, The
speed msasurement 13 made by observing the time
required by the target to fly from the cross halrs to
the circumference of the ellipse, This measurement
is in fact a measurement of angular speed., The critic-
al angle of observation (the angle formed between the
rays passing through the cross hairs and the edge of
the ellipse) remalning constant for constant angle of
approach 1t ig clesar that for constant target



