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37 MM HE/INCENDIARY SHELL

1. GENERAL

It 1s suggested that thils ammunition may be Intended
for use In a 37 mm alrcraft cannon because of the short
length of the rounds as compared with the HE round

for the 37 mm Tk A Gun Type 94, together with the use
of a mora powerful exploalve in the shell, The complete
round 13 173 mm long I(c]efu:md) and welghs 741 gua.

2. DESCRIPIION (Flgs 1 - 2)

(a) Cartridge Cage: The drawn brass cariridge case 1s
of the flanged type. Inslde the head 1s formed a deesp
boss drilled and threaded (13.25 mm major ilameter
1.4 mm piltch, right hand) to take the percussion
primer.
The primer is of the sane type as that uged in 105 mm
Howltzer ahell and described 1n AMF' Tech Int Sum No.l7.
The cartridge cage 1s noecked at ths mouth and is secured
to the base of the projectils by & deep continuoua crimp.
The case 1s coat2d iInternally and externally with a
clear lacquer and has the followlng dimengiongi-

Length .. .. .+« . . 111 mm

Diametor of.flange .. .. 47 mm

Thicknegs " " . «.2,25 mn

Diameter above flange ee 44 mn

" at shoulder .. 42.5 mm

" " mouth .. .. 37.75 mm

Longth of neck .. .. .. 32 mn

(b) Propellant: The cartrlidge case contalns 60.1 gna

of a nitrocelluloss powder in the form of rectangular

flakss measurling approxlmately 4.5 by 4 by 0.5 mm and

having an uneven graphlited surface.

The compogltion of the dried propsllant la:-
Nitrocolluloss {graphite coated).. 98.5%
Diphenylamine .. «¢ <+ ov e« 6%

5itg
100.Y
(Moisture and volatile matter represented 23 of the
propellant).
The propellant also contalns a green dye. In the char-
ged cartrldgs case, the propellant 1s covered by a
cardboard 114 to which l1s attached a length of tin-
lead dscoppsring foll welghing 1,32 pgna., A strip of
cardboard 10 mm wide acts as a spacer botwesn the 11d
and the base of the shell, ’

(¢) Shell: (1) Construction: The shell has a
separate head screwsd on to the body. The cylindrical
gtecl body is not streamlined at ita base and its
dlameter increases noar the mouth to form a front band.
A copper driving band is attached to a knurled groove
near the base and a 1 mm deep cannelure is provided for
the attachment of the cartridge casa. The mouth of

the body d1s 3Intoernally threaded to take the external
thread of the steol head {(27.75 mm major diameter, 1.0
mn pitch, right hand). The head 13 internally threaded
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at the nose to receive the nose fuse (16 mm major

diameter, 0.9 mm pitch). Two spanner flats are formed

on the head to facilitate assembly.

The dimensions and welighas of the shell and of its

camponents are given below:-
Length of shell (defused) ce ee .. B8 mm
Length of shell (fused) ee es aw 107.5 mm
Dlameter of body e ae se s we 36.5 mm
Diameter of front band .. ... s . 36,75 mm
Diameter of driving band cr e e 37«75 mm
Width of driving band .. e ee e 10.5 mm
Digtance of driving band from shell base 23 mm
Thickneas of shell wall in front of

driving band ce e ce e e 5 mm

Thickness of ghell base ee ee e 1(1).5 nua
Radius of ogive (approximate) ee e« 13 c.r.h.
Welght of complete shell (plugged) .. 429 gms
Welght of complete shell (fused).. .. 462.25 gns
Welght of explosive charge .. .. .. 2£9.0 gms
Welght of incendlary charge .. .. .. 8.0 gma

{11) Filling: A 12 mm increment of an incendiary
composTETon §s pressed into the base of the shell body.
This increment welgha 8 gms and has the following
composition:-

Barium Nitrate 46.8%
Magnesium Metal 32,48
Aluminium Metal 16.5%
Wax Covering 4.3%

100,0%

Above the incendlary composition 1s pressed a 22.4 gus
increment of RDX, the top of thls increment being level
with the base of the screwed head. The head 1s filled
separately with 6.6 gms of pressed RDX. A paper liner
coversg the top of the filling and lines a cyllndrical

reocess 8 mm dlameter and 13 mm deep which ls formed in
the f11ling to accommodate the fuse magazine. The bage
gﬁ‘ the filled head 1s covered by a 26 mm dlameter paper

aC.

(d) Fuse: The percussion noge fuse used 1s of the
same Type as that used on some Japanese 20 mm HE/T AA
Shells and welghs approximately 36.25 gma. The transit
plug 1s mede of black moulded synthetic resin and has a
trangverse screw-driver slot in its head. A character
moulded on the head and translated as "M1" is probably
an abbreviation for "Migi" meaning "right" and indi-
cating a right hand thread.

MARKTNGS

{(a) Shell: The shell 1s palnted black Internally
and externally and has a 5 mm red band at the nose and
an 8 mm yellow band 6mm in front of the driving band.

White markings were partially translated "t 3"
(1iteral) August 194§. Stagpeg mgrﬁiggaﬂgn tRge £9°
shells examined are as followsi-

Round No.] Head | Body Above Driving Band

1 6943 | 3333 | "to" - crossed cannons-June 1943
2 700 700 | "Ogaka" " " -Mﬁy 1943
3 728 7281 (?) " u "
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CONICAL TK/A HAND GRENADE

GENERAL.

This grenade which was recovered on Leyte Is
Philippine Group represents a new type of antil-tank
grenade and embodies the hollow charge principle.
Two sizes of this grenade were recovered, the
smaller of which 1s believed to be an experimental
model.

DESCRIPTION.(figs 1 - 3. )

The component parts of the grenade conslst of
(a) explosive charge.(b) cone (c) wooden base.
{(d) silk bag and (e) tail unit and fuse.

(a) Exglosivé Charge. This charge 1s cast in the
form of a truncated cone with a metal cone in the
lower end. In the upper end is a well to receive
the gailne of the fuse., Surrounding the galne 1s

a cast ring pellet. In the large size grenade, the
explosive is Type 94 and in the small grensde, it
is pentallte (50/50 TNT and PETN). A thin layer

of waxed paper surrounds the charge.

(b) Metal Cone. This component is 3mm thick. In
the large size grenade, the cone ls made of steel
and In the smell slze, aluminium is used.

(c) Wooden Base. At the bottom of the explosive
charge is a wooden base which is flst on top and
rounded at the bottom. There 1s a hole in the
base of slightly smaller diemeter than the dlameter
of the cons.

(d) Silk Baz. A white or olive drab silk bag covers
the charge and base of the grenade. A drsw string
1s fitted into the bottom of the bag when the
grenade 1s assembled and pulled together and tied

to form a cover at the bottom. A metal ring is
placed over the top of the bag and the bag is then
folded over the ring.

(e) Tall Unit and Fuse. A fuse adapter ring 1s
fitted inside the top of the explosive churge.

Four screws are threaded through the metal ring and
bag, and into the adapter, thus holding the parts
together.

Tied around the top of tle grensde is a tail made of
hemp to provide stability in flight and to direct
the grenade to strike the tank base first.

The fuse 1s constructed 1ln two parts which
are threaded together. The lower body has external
threeds fér screwing into the adapter ring and
Internszl threasds for recelving the galne. The
striker is held in position by a safety pin and
creep spring. The underside of the upper body and
the top of the striker are curved so that if the




Zrenede strikes at a slight angle, the striker will be
cammed down. The safety pin 1s pulled before the
grenade is thrown and on impact the firing pin overcomes
the spring and moves down on to the primer. The fuse

is not an "all-ways" action type, but will probably
function on a slight angle of impact., Further general
characteristics are listed as follows:-

Large Grenade Small Grenade
Length of grensde 3 ins 55 ins
7T Eay 14 1Ins -
" " fuse 1% ing lg ins
n " cone 3, 1ns 25 ins
Diameter of bLase 4§ Ins 4 1ins
" " cone 23 ins 2 ins
Gone angle, apex 30 cdegrees 3b degrees
Welﬁht complete 1.25 Kg .84 Kg
of grenade 1.14 Kg .76 Kg
" " fuse 42,3 gms 42,3 gms
" " explosive .87 Kg .60 Kg
N " cone 141,7 gms 42,5 pma
" " base 56,7 gms 50,0 gms
" " gaine 5.1 gms 5.1 gus

5. MARKINGS.

A naval arsenal merk ls located on the bag.
A label on the explosive charge of the large grenade
gives the following Informstion - "Bursting charge
for lsrge model hand - thrown conical grenade Type 94
Explosive, Lot 1, manufactured July 1944, cast July
1944, manufactured at 3rd Naval Powder Factory".

The label on the small grenade reads:
"Bursting charge for temporary designstion hand -
thrown conical grenade".

>

PERFORMANCE.

The following pertormance detall 1s extrected
from captured documents. The grenade should be
thrown from a distance of 10 metres (33 ft) and will
penetrate 70 mm of armour plate. The fuse willl not
function unless the mine has attained a veloclty of
10 metres per second and strikes a hard surface.

(SCURCE:- M.E.1.U)


























































































0Z MODEL AA CALCULATING
MACHINE

GENERAL.

This instrument 1s used with Type 88 75 mm Mobile AA
Gun - It was manufactured in March 1943 by The Optical
Industry of Japan Pty Ltd.

DESCRIPTION (Figs 1 - 15)

The predictor 1s mounted on an asdjustable tripod In

the centre of a four wheeled traller 12 ft 6 1ins long

6 ft wide and 7 ft 9 1ns wheel base - The traller 1is

S ft 6 ins high and has two $ide panels 4 ft 10 ins
long by 2 ft 6 ins which are lowered in line with the
floor when in action. Four Jacks on the trsiler are
used for levelling the whole equipment, The predlctor
was not in operating condition when received and
consequently its characteristics could not be determined.

The machine 1s built In a series of layers, the maln
electrical layout being on the top - Access to five
test points 1s obtained by measns of a removable plate
mounted on the top cover. Three transmitters are
provided for elevation, fuse and direction and are
located in different layers 1n the machine.

Access is provided for all electrical contact rings
and points by means of removable plates set into the
outside panels of the machine. Stops are provided on
electrlical slider movement, these stops belng similar
to those used by Vickers, Illumination of all disls
and pointers i1s by means of luminous paint, only twe
globes belng provided for 1llumination of the
telescopes.

All gears, spindles, taper pins and dowels appear to
be manufactured from mild steel. Great use has been
made of ball races probably in an endeavour to avold
the use of manganese bronze or gunmstal.

All castings appear to be aluminium alloy. The
telescope shaft 1s supported at each end by ball races
mounted in brackets. All windows are of shatterproof
glass set in rubber.

The timing of the constant speed motor 1s mede possible
by a mirror swinging across a window in the panel.

The winding hendle for the constant speed motor is
detachable. All slider movements are obtained by mcans
of rollers running in "Vee" shaped grooves and the

ma jorlty of the polnters are spring loaded. All panels
and covers are fitted with gaskets. Correction

ad justment knobs are of the push in and turn type.
Helght adjustment between the different layers in the
machine has been obtalned by the use of shims.
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3. CHARACTERISTICS.

(a)

(v)

Predictor Detalls

Helght 22"  width 21" Length 23"

Stand 39"  high

ingle of Sight - 10° to 3900

Present Eearing No Limit

Helght : 5,000 metres

Time of Flight 0 to 30 seconds

Gun Bearing No Limit

Quadrant Elevation 0° to + 90°

Gun Fuze 0 to 40 numbers

Muzzle Veloclity Unknown

Wind Direction Unlimited

Wind Velocity Unknown

Present Bearing 0 to 6400 mils,

Gun Besring 0 to 6400 mils.

Course 0 to 6400 mils.

Pine {Left and Right) 0 to 100

Present Elevation ~100 to *90°

Course -109 to *900 Graduated m1UP

Fine 0° to 109Graduated in degs

Ratlo 36 to 1

Quadrant Elevabion 00 to 900

Course 0° to 90° Greduated in 10°

Fine 00 to 10° Graduated in degs

Ratio 36 to 1

Cun Faze Graduated every .1 of
number

VERNIER CORRECTION

Dial Fngrevings.

Vertlcal Speed Dial 100 Gradustions, no numerals
Horizontal Speed Dial 100 Graduations, no numerals
Altitude AdJustment 5C metres, incresse and
Knob decresse numerals in stages
of 10.
Helght Measurement 0 to 100, numerals in stages
Matching of 5.

Dial Lower Trajectory O to 80, increase and decress
Fire numerals in stages of 20.
Elevation Dial -10¢ to + 90°
Constant Speed Motor, 84 R.P.M.
Timing Plete and
Indicstor
Horlzontal Speed Dial O to 150 Left and Right
metres per sec.
Vertical Speed Dial 0 to 150 Left and Right,
metres per sec.

Altitude Vernier Slow -5 to +5, Fast -8 to +8
Correction

Helght Matching Dial -100 to +90°
Guter

Height Matching Disl  0° to 10° Fine
Inner

ingle of Elevatlon 0° to 90°

Matching Dial
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0Z MODEL
AA CALCULATING MACHINE

FIG 7

CIHIART OF RIGHT .HAND SIDE
{(See Fig 6)

(A) Telescope Flange.
(B) Altitude Vernler Adjustment.
(C) Elevation Correction - Push in and Turn.
(D) Height Matching Dlal.
(E) Angle of Elevatvion Matching Dial.
(F) Angle of Elevation Dlal.
(G} Helght Speed - Change of Speed of Elevation -
Pull out and Turn.
(H) Elevation Handwheel - Down - Up.
(J) Angle of Elevation Handwheel - Decrease - Increase.
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(¢) PFilter Chamber: This is a cylinder approxilmately
37 cms long and 11.6 cms dlameter. To the dellvery end
is welded a slightly conlcal section with an eccentric
spindle bearing wlth packing gland and gland nut. To
the other end 1s welded a rim which has four hinged
atuds to attach the cover plate. It also has a roundsd
rim projecting from 1ts end surface which, by embedding
in a rubber gasket iIn the cover plate, seals the cham~-
ber. The cover plate 1s formed with a corresponding
eccentric bearing fitted wlth packing, a gland and gland
mit. It receives a cleaning shaft which 1s ghanked
with a square head. Seated below the plate and attachsed
by two screws to the rim of the chamber 1s a cast support
bracket which functions as a support for the screwed
head of the spindle. On top of the filter chamber, which
operates in a horizontal position are:-
(1) an inlet conaisting of a hexagonal nipple
gcrowed Into the body of the chamber to recelve
the high preasure comnecting hose, and

(11) a screw thread in the body of the chamber to
receive a 3 way elbow, to which 1s attached a
pressure gauge and an alr cock.

A connection similar to that in (1) 1s located on the
bottom of the fllter chamber for a drain cap. On
agsembly this corrsaponds with a hole in the bed plate.

{d) Pipe Clag Filter: Thls is in the form of a tube
33 cms long, 8.7 cma dilameter and approximately 2 cms
thick. Each end has a pressed metal cover flanged to
1t the outgide of the fllter tube and having a central
hole 3 cms in dlameter flanged inwardly over a short
internal sleeve; a raised beading 1s formed around the
edge of the central hole to match the gagkets on the
apindle., A riveted tube with 15 holes gpaced through-
out 1s assembled on and between the two sleeves.

(e) Wire Brugh: This conglsts of a plate 34 cms long
and 4,8 cuma wide curved across 1ts wildth. A central
portion 2 cmg by 28 cms iz mounted with brass brush

wire 0,13 mm in dlameter (39 SW3) that projects 3 cms.
Ons hole at each end of the plate provides a means

of extracting the brush from the filter chamber 1n which
1t 1s held by four guldes welded to the inside of the
filter chamber.

(f} Spindle: Two rubber gaskets, one recessed in the
screwes head of the spindle and another in a bearing
flange towards the other end of the splndle, provide

a means of sealin% the filtered water from the un-
flltered water. he spindle 1tself 1s formed as a
perforated tube with 1ts outlet as the filtered water
hoge connection. The gpindle is formed with a square
section near the outlet to receive the bearing., This
connection is sealed by packing, compressed by a screw-
threaded gland.

(g) Cage: The case is of 15.4 1itrea (3.4 gall)

capacity. According to a photographle reproduction
on the label bearing instructions for use 1t may be
ugad as & tank for the reception of filtored water.




























