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25 MM AA TK/A GUN
FIRE CONTROL MECHANISM
Addendum to reports in AMF Tech Int Sum No, 11.

FIRE CONTRQL

Two types of fire control are kmown to be used with
this weapon. -

(a) The simplest types are the spindle and ring
slghts (Fig 1). The only unusual feature is a range
gcale in the rear spindle sight, which 1s probably
used for range adjustment when firing against vessels.
The four rings of the front sight are marked 100, 200,
300 and 400 kph, apparently being allowances. for tar-
get velocltles,

(b} The optical and computing sight system is shown
in Pigs 1-3 pages 44-46 AMF Tech Int Sum No.ll. Fig
2 of this report shows 1n greater detall some of the
computling elements of this mechanism. Ko data is
avallable on the optical components of the mechanism,
The two sight mounts are linked to move btogether., The
fire control mechanism ls esgsentially a system of cams
and varilable linkages which automatically compute and
place on the sights, lead and supsrelevation, using
data supplled by the operator.

Tho computing mechanism ls baged on the assumption
that the shlp or gun position will br the target of
the aircraft and that 1t wlll pass over or near the gun
pogltion. The correct predlction cannot be made if
tho course of the alrcraft does not carry it over ths
gun position.

On the front of the computing mechanism 1s a "Self-
Speed" dlal callbrated in knots from O to 45. The
speed of the ship 1z set and the dial 1s locked In
position by a lock-nut,.

The angle of dive or climb i3 get on the dive

Indicator by manually tilting the representation of an
aircraft fus-lage to the proper angle. Angles of

dive or climb from O to 50 degrees can be corrected for
in this mechanism. Speed and distance scales are also
provided and can be ssen in Fig 2. The inner scale

is operated by the rear handle and is calibrated for
slant rangs in metres from 500 to 3800 (approx 1600 to
12700 ft). The outer scale is operated by the upper
handle and is calibrated for speed of target in kllo-
metres per hour from O to 380 (approx 230 mph). The
horizontal scale ig for angle of approach and is
graduated from O to 180 degrees both sldes of centre.
The angle of approach is set automatically. Ag the
guns are rotated, the motion 1s transmitted to the
computing mechanigm through a collapsible rod. The an-
gle of approach cannot be manually corrected; therefores,
if the aircraft 1s flylng on any course other than

one which will carry 1t over the gun position, the
wrong angle 13 automatically placed in the mechanism,

(SOURCE:~ AC of S, G2, USAFISPA)
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DUAL 40MM AA GUN

Addendum to Report in AMF Tech Int Sum No.l2, pages 3-7.

USES

Although thls gun could be an effective Tk A gun when
uged with AP rounds, the location and emplacement of
these guna in the Solomon Islands area indlcated that
they were not considered Tk A guns by the Japanease.
Thege weapons were so deeply emplaced and so slted that
thelr use as Tk A guns would be impossible. In addit-
ion, two of these guns were recovered from the vicinlty
of an air strip.

AMMUNITION SUPPLY

Several hoppers are supplied for each dual mounted gun.
These hoppers are equipped with small wheels. The
hoppers are wheelesd up the ramps on each side of the
gun, and snapped into place at the end of the ramps.
The wheels on the hoppers are seen on page 5 of the
above Summary (Fig lg whlle a clear illustration of

the ramp is shown in Flg 2 page € of the same Summary.

RANGE AND ALTITUDE SETTING DEVICES.

The central part of the fire control system shown in
Fig 3 page 7 Tech Int Sum No. 12 1s the small section
containing the AA Distance Drum (calibrated in metres),
the Horlzontal Distance Scale located at the bottom

of the Distance Drum housing, (calibrated in metres),
and a small colour scale at the left of the AA Distance
Drum. The AA Distance drum 1s geared to elesvaling
mechaniam of the guns so as to canse the drum to move
from the top towards the bottom as the gun is elevated
and in gpposlte direction on depression of the gun.

A two-slded polnter moves along both Drum and Scale.
Movement of the polnter is effected by rotation of the
handwheel shown at the left of the AA Distance Drum

in Fig 3 page 7 Tech Int Sum No.l2. A number of lugs,
mounted on the shaft of thls handwheel prevents rotat-
ion beyond a certain point in elther direction, thus
eliminating gear jamming,

At the 1left side of the AA Distance Drum a small colour
gcale is dlvided into equal slzed coloured segments,
the colours from top to bottom being as follows - 1ight
blue {(or white), red, dark blue, white dark blue, green,
maroon, light blue, green. A pointer, approximately
same wldth as one coloured division, moves undernsath
this scale., The functlon of the scale has not yet
been determined.

As the handwheel to the left of the drum is rotaied,
three visible motlons occur; the fuse drum setiing

1s changed, the polnter on the colour scale moves, and
the double pointer on the Horizontel Range Scale and

AA Dlstance Drum moves. When the handwheel is turned
so that the double pointer moves to the left a towards
decreasing ranges, the pointer of the colour scale moves
downward and the setting on the fuse drum 1s decreased.
It 1s possible that other motions are transmitted to
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TYPE 89 GRENADE DISCHARGER

FIRING . ANGLE INDICATOR

Addendum to Report in AMF Tech Int Sum No.,l Pages 36~40,
GENERAL

This device 1s used to ensure that the discharger 1ia
held at. the regulation angle of 45 degrees during fir-
ing.

DESCRIPTION (Fig 1 & 2)

Conaists of a band of 1/16 in. atesl 25/32 in. wide,
attached tc the barrel near the base, the band being
clamped in position by bolt and mut 1/8 in. by 1/2 in.
Trlangular shaped llp on the band is contoured to fit
the base of the barrel and is held in position by a
3/32 in. screw thus locking the indicator in place.

The number atamped on the top of the steel band coinocld-
o3 with the number on the discharger.

When the indlcator is in the correct position, a red
line on the =tsel band corresponds with the sightl

line on the barrel, A small indicator housing 1-5/32
ins in diameter and 1/2 in, wide 1s welded to the steel
barmd. 4 slot, 7/8 in. long and 7/32 in. wide is cut
in the slde of the housing. A celluloid ring on the
inslde of the housing serves as a window for the slot.
A horizontal red lins in the centre of the window
corresponda with a 1ine on the outside of the indicator
housing and thus forms the fixed firing angle.

The indloator conslsts of a triangular shaped hand with
a small lead welight riveted to the bottom and which
revolves on a threaded 1/8 in. shaft in the centre of
the indicator housing., The indicator hand shows through
the cellulold window and has a coating of luminouga
material for better visibility, The housing is sncloas-
6d by steel sorew ocap l-1/4 ins in diameter.

OPERATTION

The red horizontal line on the celliuloeid window 1a
ocentred on the luminated indicator hand. The grenads
discharger i1s then at the correot firing angle of 45
daegrees.

(SOURCE:- USAS0S)
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2.7 MM (.50 IN) A/C AMMUNITION

Addendum to AMF Tech Int Sum Nog 7 & 9.

GENERAL

Further examples of thls ammunition have been recelved
assembled in a dlalntegrating belt having normel type,
blued steel articulate links.

DESCRIPTION (Fig 1 - 8)

The rounds comprised HE/Incendlary (fused), HE/Incend-
tary (fuseless) and AP/Tracer rounds. Fig 1 shows

the belt assembly containing only HE/I (fuged) and
AP/T rounds. The first two rows in this figure con-
tain undamaged rounds bullt up by repetition of a unit
of two AP/T and one HE/I {fused) rounds. The third
row contains some damsgsd rounds in which the projectil-
es have been forced back into the cartridge case with
congequent distortion and bending at the shoulders of
the cases. The arrangement of types in the third row
followa no regular aystem. The actual sequence of
ty‘ges in the bslt as received 13 as follows, using
letters A B & C for HE/I (fused), HE/I (fuseless) and
AP/T rounds respectively CA, CCA, CCA, GCA, CCA, CCA,
CCA, CCA, CCA, CCA, CCA, AAACAACABAACAACAA,

It is of interest to note that those HE/I (fused)
rounds present up to the break In the regular sequence
are dated either Nov or Dec 1942 while after this point
they are dated either Feb or Mar 1943,

Distingulshing colour markings are situated at the
junction of the projectile and case and are glven
together with dimensions as follows:-

Colour Length Welght

HE/T (Fuged) White Band 10,7 cm 81.5 gms

HE/I (Fuseless) Black Band 10,6 cm 79.5 gms
AP/T White and

Green Band 10.7 cm 83.8 gma

(=) Cartridge Cases: Semi-rimless brass cases have
the followlng overall dimsnslons:-

Weight 37.5 gma (average)
Length 81 mm
Diemeter of Rim 19,5 mm

" " Casge ab-

ove rim 18.25 mm

Diameter at Shoulder 16 mm
A brass percussion cap 6.5 mm in diameter and 3 mm
deep is secured by ring punching in a cap chamber
formed In the head of the cartridge cege. The annulus
1s not lacquered.
The percussion cap containas 0.08 gms of a detonating
composition covered by a metal foll lacquered .. place,
Into which the Berdan type anvil deeply Intrudes. An
approximate analysis of the composition, which closely
resenbles British "A" mixture shows:-

Mercury Fulminate 36 ,4%

Antimony Sulphide 22.1

Potassium Chlorate 41.5%
{by difference) 150.%
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Two flash holes connect the cap chamber with the main
propellant chamber in the case.

The cases are crimped in different ways to each of the
three types of projectile., In the HE/I (fused) rounds,
three crimps are made into the lower camnelure of the
shell, in a position 6 mm fram the mouth of the case.
The mouth 1s rolled into the upper knurled cannelure

by six long almost contigucus crimps, and the junction
sealed by white palnt. In the AP/T rounds a similar
procedure ls followed, except that the three crimps
into the lower cannelure of the projectile are

situated 9 mm from the mouth of the case., 3ix, long,
almost contiguous crimps hold the mouth of the case over
the shoulder on the HE/I (fuseless) rounds, and the
junction 1s sealed with a black paint,

(b) Pr%ellmtz The propellant 1s the gsame in all
types & consists of approximately 8.8 gms of a tubu-
lar chopped graphited powder having the composition:=-

Nitrocellulose 95,0%
Diphenylamine 1.6%
Dinitrotoluene (by difference) 3,1%
Graphite 0,3
100,

Molstwre and Volatile Matter 1.0%

A strip of anti-fouling foil welghing 0.1 gms com~
posed of 6L.7% tin and 38¢ lead is present in each
cartridge case,

The individugal graing of powder vary in length
between one and three mm and are 0,76 mm in diemeter,
The central perforation is 0.12 mm in diameter giving
a web thickness of 0,32 mm.

() Projsctiles:

(1) _AP - Tracer: This projectile is 45 mm long,
13,08 mm In dlameter and welghs 35.5 gms (average).
It consists of an armour plercing core capped by a
lead sleeve, pressed into an outer envelope.

The envelope was made from gllding metal of type 85%
copper 15% zinc., D.P.H. ranged from 145 at the point
%o 110 at a position 3/4 in.from the base.

The core was made from a tunggten-chromium-vanadium
ateel including the followlng:-

Carbon 0,73%
Silicon 0,25%
Manganese 0.39%
Tungsten 1.94%
Chromium 0.60%
Vanadium 0,36%

The oore had been hardened, probably by water quenching,
the surface hardness ranging between D.P.H. Nos 660

and 810, The sleeve betwesn the point of the core

end the nose of the bullet had been wmde from anti-
montal lead containing 2,85% of antimony.

Two canmelures are present, the forward one is knurled
and the rear ons is pressed into a corresponding
cannelure on the core. A brass wagher, with a central
2,5 mm diameter perforation, covers the base of the cors
and is held by rolling the walls of ths envelope. No
markings were seen on the projectile.

A tracer composlitlion with its prlmer 1s pressed 1nto a
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cavity in the rear of the core and 13 covered by a
blus-lacquersed silk disc. The priming composition 1s
pressed with a conical shaped punch so as to present

a deeply concave surface for ignition, The total welght
of tracer and primer 1s 0.87 gms. The primer has

the approximate camposition:-

Barium Peroxide 72.6%

Magnesium Metal 20;95
o4
.

Wax, covering 4
98 i%

The tracer has the compositlion:-

Sodium Nitrate 45,6%
Magnesium Metal 19.5%
Aluminium Metal 10.2%
Wax, covering 2.,0%
Calcium Carbonate 21,7
99,0%

The tracer burns for 4,5 secs with a yellow flame,
following a preliminary green flash frou the primer,
The flame is only 3" to %" in length.

(11) HE - Incendiary (fuseless): The projectile

is 51 mm long, 13.08 mm In diameter and weighs 32.6 gms.
1t consists of the body and nose both of the gilding
metal type which screw together with a left hand
thread subsequently stabbed, A shallow spanner hole
is located on the nose., Fitted ingide the nose is

a hollow brass cup with a flanged base and cylindrical
walls terminating in an ogival polnted end. The
space between the noge and the cup 1is filled with
0.644 gms of a mixture of RDX {Cyclonite or Hexogen)
and PETN, in equal proportions. The cup is filled
with 0,987 gma of the same mixturo, making a total

of 1,631 gms of HE f1lling.

Inside the body is & stesl sleove closed at 1ts lower
end by a felt disc, Above this i3 1lightly pressed
1.07 gma of an incendiary wnixbture with following
compogition:~

Barium Nitrate 51,5%
Magnesium ) Alloyed 28.0%
Alwninium ) 17.5%
0ily covering on

Alloy 3.,0%

100.0%

The barium nitrate was in the form of small octahedral
crystals which are larger than the alloy particles on
the average. A braas screw plug with two wide clrcu-
lar flash holes screws down over the sleeve and is
itself covered by a cloth disc on to which screws the
filled nogse., The rounded base of the body and the walls
have a superficial copper coating as far as the
proninent shoulder. Deformation when the shell 1s fired
from a rifled barrel will be confined substantially to
thils section, as the nose section has a diameter of
12.65 mm. Deformation of the latter gection, con-
taining the HE filling, would almost certainly result
in premature detonation., Chemical analysis showed

both body sections, nose cup and screw plug to have
been made from gilding metal of the 85% copper, 15%
zinc type.
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90 MM HE MORTAR BOMBS

GENERAL

The bombs examined were of two types. The same type
of f1l1ling was found in the two types of bomb which
however differed in colour markings and lengths. The
bombs were packed in boxes in palrs with transit plugs
in position,

Two fuses, two primary and twelve secondary propelling
charges were present Iln each box. The general deslgn and
method of filling are related to that of the 82 mm HE
mortar bomb, The fuses used with these bombs are
belleved to be the same as those for 82 mm Mortar Bomb
degcribed in AMF Tech Int Sum No. 6.

DESCRIPTION (Figs 1 - 4)

The two types of bomb, which for the purpose of this
report are designated long and short types of bombas,
have the following weights and lengths:-

Short type:

Welght 11 1bs 73 oz
" of explosive 11b 7 oz
Length 362 mm
Long type:
Welght 11 1lbs 2§ oz
" of explosive 2 1bs 5% oz
Length 404 mm

(a) Short Type (Figs 1-2): Parts of this
of a nose adapter, body and tail,

bomb conslst

(1) Nose Adapter: Thls 1s 26.5 mm long and 51 mm
maximum dlameter . The basge la threaded externally,
45 mm outslde dlameter with 1.8 mm left hand thread
to serew Into the bomb body. A truncated conical
forward section terminates in a 32 mm dlameter flat
nogse, An axial hole drilled through the adapter is
threaded in two dlameters to take the fuse at the
nose with a 2 mm left hand thread 23.75 mm outslide
diameter and the exploder tube at its base with a
1.8 mm left hand thread 32,5 mm outslde diameter.
Two dlametrically opposite recesses are machined at
the nose to take a pin spanner. A grub screw is
used to retain the fuse.

The exploder tube has an external diameter of 30 mm,
internal dlameter of 26 mm and is 84,5 mm long.

The exploder pellet 1s a cylindrical cardboard
wrapped block 25.5 mm in dlameter and 68 mm long.

A cylindrical fuse recess 1n one end 1s 24 mm deep
and 14 mm In diemeter. A cardboard washer over
this end of the block and a felt disc over the
other act as packing and bring the total length

of the block to 72 mm. The wrapping 13 yellow and
stamped on 1t in black 1.k are characters which

are translated as "October 1942 ro Tetryl Picric
Acid", The meaning of "ro" is not clear.
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The wrapping contalns three preformed pellets of
explosive. Surrounding the fuse recess is a
perforated pellet of tetryl which has been pressed
in a heavily graphited mould, weighs 10.8 gms

and 1s 24 mm long., Beneath thls are two cylin-
drical pellets of pressed powdered plcric acid,
18 mm and 24 mm long, welghing 29 gms in all,

A pressed aluminium cup which fits into the
exploder block forms a pocket in the adaptsr for
the reception of the fuge.

(11) Body: This component has an oglval nose 51
mm long (measured along the axls), terminating in
a 51 mm diameter flat Into which screws the
adapter. The cylindrical bourrelet 1s 89.7 mm

in dlameter, 38 mm long and has four 2 mm wide

V shaped grooves machined in it to form five gas
check rings. At the base of the bourrelet is a
3light shoulder behlnd which the body of the

bamb ls machined down to a dlameter of 33 mm at

a distance of 156 mm from the shoulder (measured
along the axis). In profile this portion of the
body exhibits a slight curvature and is In fact a
long ogive., The shape of the cavity within the
bomb roughly follows that of the exterior with

a wall thickness of approximately 10 mm.

The f1lling of the bomb consists of 654 gms of cast
TNT confoming substantially to the British
gpecification for TNI Grade 1, and having a setting
point of 80°. The upper surface of the rilling 1is
15 mm from the mouth of the bomb body and is covered
by a felt washer.

A recess 1n the surface 30 mm in diameter and 79 mm
deep, accomodates the exploder tube,

(141) Tail: The tail unit screws on to the tail of
the body and 1s retained by thres stabbings. The
tail consigts of a steel tube 100 mm long, 34 mm
in diameter with 6 mm walla. The primary propellant
cartridge fits ingide this tube and is retained by
a gerewed ring, 30 mm outslde diameter 1.0 mm right
hand thread. Twenty-four holes 5 mm 1n dlameter
are drllled through the tube 1n ailx vertical rows of
four, Over every alternate row is spot-welded a
steel bracket shaped to form two tail fins with
retaining cllps for attachment of the secondary
propellant charges. In the base of each bracket,
four holes are drilled to colncide with those in
the tail tube. The overall diameter of the tail
unit 1s 89,5 nm.

(iv) Markings and Surface Treatment: The metal
parts of the bomb are chemically blackened. A

red band 8 to 10 nm wlde 1s painted at the nose

on the adapter and a green band 15 mm wide is painted
immedlately in front of the bourrelet. A 20 mm
white cross indicates that the bomb 1s from +

0,5% to + 1.5% above the specified standard welght.
The date of f1lling is shown asg 18,3, (March 1943),
An ideograph surrounded by a circle 1s translated
ag "great" or "big" but may be an abbreviation for
Ogaka. Markings stamped into the steel of the

body are tranglated as "Osaka Army Arsenal Septem=-
ber 1941". "Osaka" is also stamped on nose adapter,
nose of the body and the tall unit. The number
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the anvil are retained in the copper cap by conlng
over the wall at the open end.

The cartridge is charged with 15.2 gms of powder having
individual grains in the form of thin gsquare and
diamond shaped flskes approximately 1 mm by 1 mm by
0,25 mu.

The compositlon of the powder is as follows:-

Nitrocellulose 524
Nitroglycerine (by difference) 33,7
Dinitrotoluone 9.8%
Diphenylamine 0.9%
Potaggium Nitrate 3.4%
Graphlte 0.2%
Molsture and Volatile 0.3%

The three closling discs conslst of 1 mm cardboard
nearest the propellant, next 1s 3 mm black bakelite
and the third is 2 mm cardboard.

The junctions between the cloging disc and tube wall,
tube and brags head and between copper cap and brass
head are gealed with a nitrocellulose lacquer.
Markings on cartridges with bombs manufactured in
Nagoya and Osaka indicated "January 1943" and November
1942"respectively.

(d) Secondary Propellant Charge (Fig 4): Six
goecondary Increments are provided for each bomb. Each
charge 1s contalned 1n a bag consgisting of two sheets
of blue lacquered silk stitched togetler at the edges,
the seams being heavily coated with a nltrocellulose
lacquer,

The shesets are 65 mm by 65 mm Inclusive of two dla-
metrically opposite projections 33 mm by 8 mm. The
charge in each bag conslsts of 15 gms of a balllstite
type of powder in the form of thin square and diamond
gshaped flakes approximately 1 mm by 1 mm by 0.25 mm.
The composltion of the powder 1lg:i-

Nitrocellulose 57 .45%
Graphlte 0,15
Nitroglycerine (by difference) 41.4
Diphenylar.ine 1.
Moisture and Volatile 0.3%

The primary and secondary charges for each palr of
bombs are packed in waterproof paper bags together with
& small pln spanner for removing the screwed ring from
tho talls of the bombg. The bag 1y made of two
thicknesses of brown kraft paper, bltumen bonded and

13 black externally. The open end of the bag 1s gealed
with «a paper-backed adhesive tape.

(SOURCE :~ MUNITIONS SUPPLY LABORATORIES
through MGO Branch)
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Y KG_HE CLUSTER BOMB

GENERAL

The bombs, recoversd at an alrstrip in New Guinea, were
not found in a clustar, However, they are constructed
in such a mannsr that the nose of one fits into the
tail of another. This arrangement prevenis the fuse
vanes from turning and saves space; one bomb fused 1s
5% ins long and two fused bombs together are only 9z
ins long.

DESCRIPTION (Figs 1 - 4)

{a) Bombg: Bomb consists of a drawn gteel cup body
with cast steel nose welded in place. Sheet steel taill
2-15/16 ins wide, and 2 ins long congists of four fing
spot welded to the base of the body with #in.steel strutas.
'?e bomb 1s coloured black with 9/16 in. yellow band

z in, forward of the base and a % In. red band around
the noze., The type of sugpension is unknown but it is
aggumed that a cluster container is used.

All samples recovered were in sealed baxes of 25 bombs
and were filled with coarase sand. Traces of the
original filling consisting of a cyclonite mlxture were
st111 present after the filling had been steamed out.
Translation of the box label reads: "Fast Research
Laboratory Army (To) 3 Ammunition, Quantity 25." Each
bomb 1s stamped "Osaka Army Arsenal, November 1939%.
Genaral Data:

ength overall — — 2 ing

" of body - - 2% ing
Diameter of body -- - 21 1ng
Thicknsss of wall -- 3/64 in

Welght of filling Unknoymn (estimated approx 7 oz)
Total welght of bomb Uniknown (estimated approx 16 oz
Charge ~ welght ratio --  Approx 56%

(b) Fuse: Instantaneous impact nose fuse type A-6(a)
of coventional army design is constructed of brass with
exception of the steel spring and firing pin and copper
shear wire and nose cap. The fuge 1s screwed into the
nose of the bomb and secured by a grub screw. The
explogive train consists of & primer flash cap, two
relay pellets of black powder and cyclonite gaine with
lead azide core. The fuse 1s armed by 45 bturns of

the arming vanes. In operation, the steel firing pin
is held 1in the brass body by a soft copper shear wire.
The vane hub screws down on the portion of the firing
pin that extends above the fuse body. The vanes are
prevented from falling away in flight by a screw. On
impact the flring pin cuts the gshear wire and overcomes
the anti-creep spring to plerce.the primer. Two black
powder relay pellets cause the lead azlde core of the
galne to detonate the surrounding cyclonite.
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AA PARACHUTE BOMB

GERERAL

This device la designed for use agalnst alrcraft. It
conslists of a small bomb suspended fromu a parachute
by 164 £t of thin steel wire rope. The impact of an
aircraft striking the cable causes the bomb to whip up
and wrap the cable around the machine. The bomb then
evidently hits the alrcraft and detonates,

The fuge 1s an impact type desigmed to detonate the
bomb at any angle of impact except directly on ths
nose of the fuse. The bomb has a high loading factor
and blast damage at point of impact should be
considsrable,

I% can be launched by hand directly from an aircraft
by removing the top of the can in which 1t 1s packed.
The loaded container weighs in all 1730 gms (3 1ba

13 ozs; and the complate bomb aasembly 1248 gms (2 1lbs
12 ozs).

DESCRIPTION (Figs 1-4)

(a) Bomb: It conslsts of a simple cylinder closed at
both ends, the walls and base being made in one plece
with a smaller extension drawn out from the bass to
accomodate the base plug.

The nogse end 1s closed by a disc welded on to the walla
and a protruding threadsd collar welded on to ths disc.
The base plug has two screw threads of different
dismeters. The smaller thread on the forward end
takes a keep ring which 1s also threaded on from the
ingide of the bomb to hold the plug in position. The
larger diameter thread protrudes from the base and
takes the cable attachment. The nose collar 1s thread-
ed to take ths fuse.

The maln £illing is a cast mixture of cyclonite 40%
and T N T 60%.

Goneral characterlatics ars:- «

Welght complete without fuse -~ -~ -- 397 gus
" empty -- = == == o= == -~ 156 gms
Loading factor PO - 1+ IR )
Overall length ce ce e e em —e 413327
Diameter -- - mm mm ma e == e~ 2el1/27"
Wall thickness . e e mm me - 3/327

Fuse pocket threads:
Length of threaded portlon -- -- 1/4"

Outgide dlameter -= == =-- == -- 1=3/16"
Threads per 1nch -~ «- == -= -=- 24
Threads = -- - -~ == A1l right hand.

The bomb is black overall with a red band around the
nose collar which indicates a HE filling. Markings
gtencillied in white at the middle of the body indi-
cate "February 1943".

(b) Parachute Assembly: Thls conaists of a cable
attachment, the cable, reel, auxiliary parachute and
the main parachute.

(1) Cable Attachment: A swivel is designed to permit
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olese the fuse body.

(vi) Markings on the noge cap of the fuse indlcate
"February 1943 - Tokyo".

(v11) General detalls of the fuse are:i~

Welght of fuse complete -~ -- 115.7 gna
n " gtriker —— e - 9,35 gma
" " primer carrier -- -- 11.13 gms
" " primer - -— - 23 gm

" " galne complete -- - 17.5 gms
" " Jead azlde detopator -~ 27 gm

" " cyclonite booster -~ -- 2,54 gms
Length of fuse overall with galne 2-1/8 ins
: :; gaine  ~- - -- -- 1-1/16 ins

fuse above fuse pocket
threads-- 1-1/16 ins

Diamseter of fuse body -- -~ -- -- 1-3/4 Insg
" " gaine body -—- - --1/2 in.
External threads of gaine:

Length of threaded section 1/4 in.

Outside dismeter w— ~= 5/8 in.

Threads per inch - -— 24
Threads - —— = = =e All right hand.

ACTION

The container 11d is unscrewed, the safety pin removed
and the bomb 1s released. As it falla, the arming
vane rotates and unscrews the arming spindle after
ten revolutions. The vane and spindle then fall away
and leave the striker and primer carrier free, these
latter parts being held apart only by the creep spring.
Any force of inerfla directly in the axis of the strik-
er and carrier will force one part agalnst the other
and fire the primer.

Inertia in any other horizontal axis will cause both
parts to sllide toward one side of the fuse. The act
of moving into the narrower space exerts a camming
force on the domed ends and drives striker and
carrier together to fire the primer. ’

If the parts are moved toward the base of the fuse,
they will slide on the inward slope of the upper body
and be gqueezed together to fire. The flash of the
primer blows through the flash holes in the carrier
and the hole 1n the tody to the relay on top of the
gaine, The flash of the relay sets off the lead

azilde and 1ts detonating weve Initiates the cyclonlte
which in turn detonates the main filling.

Inertla causing the parta to move toward the nose
will not ceuse firing because the boss on the nose
cap bears against the striker ard carrier in their
normal position and prevents movement towards the
nose. This means that the nose of the fuse forms a
blind side which, 1t 1s belleved, will permit the
bomb to strike the ground without exploding.

REMARKS

Since the fuse 1s designed so that it will not fire
when bomb strikes on its nose, such bombs may be

found in an unexploded conditlon without in any way
having falled to function as designed. Consequently
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AA PARACHUTE BOMB

FIG 4
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32 KG INCENDIARY BOMB

GENERAL

The bomb examined closely resembles the bomb described
in AMF Tech Int Sum No. 8, pages 41-48. The maln
difference between the two bombs is in the incendlary
insert,

DESCRIPTION (Figs 1-7)

(a) Casing: The two sectlons of the casling are
the tall and body which are screwed together after
fi1ling., The cylindrical barrel of the bomb 1s made
of rolled 3,5 mm stesl gsheet, welded along its seam
and machined internally and externally. At its for-
ward end the barrel ls welded to a steel nose, the
junction being machined smooth., At its rear end the
barrel 1s internally threaded to receive the tall,
which 1s secured with two diametrically opposite grub
Jorews. Two U-shaped suspenslon lugs are provided
in dlametrically opposlte positlons at the point of
balance and in the same longitudlnal plane as the grub
gerews; the lugs are welded to circular steel plates
50 mm dismeter attached to the barrel by four rilvebs.
The steel nose 1s approximately hemispherical, has a
flat base and ls golld except for a deep fuse cavity
threaded at 1ts forward end to take the nose fuse. A
grub screw sltuated 12 mm from the nose engages in
these threads and serves to lock the fuse in position,
The fuse cavity extends to within 5 mm of the base of
the nose, lsaving a septum which 1s drilled centrally
and threaded to take a 278 mm length of 27 nm steel
plpe. Thls pipe screws in from the interior of the
barrel and forms an axlal container for part of the
bursting charge. The rear end of the pipe projecta
16 mm past the rear end of the barrel,

The tall of the bomb is coniecal, and 1s built up of
threo sectlons. At the forward end 1a a shaped
coupling ring, threaded to screw Into the barrel and
wolded at 1ts rear to a gheet steel cone, Four blind
spanner holeg are provided in thls ring to facllitate
the gcrowing~in of the tall., A second ring 1s welded
to the rear of the cone, and is threaded internally
to recelve the tall fuse, which is locked by a grub
gerew engaging In the threads. The taill i1s machined
internally and externally so that no wolds show. A
shoulder 1g formed Inslde the forward coupling ring and
holds a circular steel bage plate 133 mm dlameter and
2 mm thick having a central perforation 37.5 mnm
dlameter. The plate 1s secured to the shoulder by four
small bolts.,

Four fins are attached to the tall cone by five apot
welds on each, and the rear half of sach fin (project-

.ing past the terminatlion of the tall cone) 1s bent

through 23 degrees %o lmpart rotation to the bomb. The
fing are bracsed by four struts of clrcular crosa
section 4.8 mm in diametar, flattensed at each end and
attached to the fing by a rivet and a spot weld at each
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end.,

The casing of the bomwb 1s painted blue-grey wlth
gilver band 55 mm wide at the nose and at the tips of
the tail fing 30 mm wide., Two dlametrically opposlte
1 mm wide red lines run the length of the bomb from the
base of the gilver band at the nose to the end of the
tall cone, and are in the plane at right angles to
that of the suspension lugs. The interior of the
body of the bomb i.e, barrel, nose, screwed pipe and
forward side of stesl base plate, 1s painted with a
dark chocolate~coloured paint, under which, on the
barrel, 1s a red priming coat, The Infterlor of the
tall, including the rear side of the base plate, 1s
coated with a glosgsy black enamel,

Markings on barrel and tail consist of a character
and figures "84", printed in black palnt. Character
13 translated as "air". The number "84" and a
locating mark are stamped into the metal on each

glde of the joint between the barrel and the tall, to
the rear of ons of the grub sérews, The character for
"air" 13 also stamped 1in a circle on the circular
plate of the suspension lug together with a naval
anchor, Stamped on the base Flate near one of the
gecuring bolts 1s the number "84" with number "3"
gtamped near the diametrically opposlte bolt.

The weights and dimensions of the bomb and its
conponents are:-

Welght complete with transit plugs =-- 72 1b. 9 oz.
Welght without transit plugs - -~ 70 1b,13 oz.
Welght empty casing without transit

plugs -- -- -- -- -- 31 1b, 1 oz.
Weight explogive filling -- -— -- 3 1b. 5 oz.

(1498 gms approx)
Welpht f1lled incendiary ingert -- 36 1lb,
Weight empty ingert -~ - -~ 28 1b.12 oz.
Welght white phogphorus -- - - 7 1b., 4 oz.
Overall length -- -- -- -- -- 622 mm
Length of noge and barrel -- - -- 343 mm
Diameter of barrel - External -- -+-- 147 mm
Internal -- -~ 140 mm

Thickness of barrel wall -- - - 3,5 nm
Internal depth of barrel -- - -~ 256 mm
Diameter of flat at nose -- - - S7 mm
Diamster of noge fuse cavity -- - 80 mm
Depthi of nose fuge cavity -- - - 44 mn
Diameter of tall fuse cavity - - 43 rm
Diameter across fing - -~ ~- 147 mm
Diameter across fin tips -~ - -- 168 mm

(b) Transit Plugs: Transit plugs are provided in
noge and tall fuse cavitiss. The nose pluz consists
of a black steel body, hollowed at its base to receive
a lacquered wooden former. This 1s shaped to simulate
the base of the fuse and attached detonator, and is
held in the plug by two brass wood-screws. Beneath the
head of the plupg is a thick oil-impregnated leather
washer., Thers are no markings on the plug.

The tail plug consists of a brass body hollowed at its
bage %o receive a lacquered wooden former, which lsg
shaped to simulate the bage of the fuse with standard
gaine and 1s secured by two brass wood-screws., Six
blind tommy-bar holss are drillsd into the head. of

the plug, and beneath the head 1s a thick oil-impreg-
nated washer. Stamped 1nto the flat head of the plug
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open at each end, to accommodate the exploder tube
attached to the nose of the bomb.

The container, which 1s made throughout of 19 S.W.G.
gteel shest, 1s 137 mm di=meter, 271 mm overall

length and weighs 36 lba camplete. The circular

base plate with a turned up edge slips 1inside the

end of the container and 1s welded In position. The
axlal tube 13 269 mm long and 31 mm internal dlameter
and 1s welded at one end to the edges of a olrcular
hole formed in the base. The upper 25 mm of the con-
talner 1s reduced to a diameter of 117 mm by the
provision of a ghoulder, the plane of which isg at
right angles to the axis of the cylinder. The outer
edge of the shoulder 1s turned down to fit into the
cylinder and the inner edge ias turned up to receive

a c¢ylinder of smaller dlameter which forms the neck

of the contalner. The two joints so formed are weldsd.
4 circular cover 1a turned down at 1ts outer edge to
8lip over the top of the neck. A perforation in the
centre of the cover, the edge of which 1s turned down,
receives the upper end of the axial tube. The ecover
is soldered to the contalner and to the axlal tube.
Two filling holes 18 mm dismeter in the cover are
sealed by soldersd circular plates. In one of these
plates a central 2 mm diameter vent hole is closged

by solder.

The container 1a painted externally with a dark
chocolate-coloured paint, and internally with a shell-
ac type of varnlsh.

Inside the contalner are 168 steel pellets arranged in
21 rows of eight, surrounded by and filled with white
phosphorus., Around the outer wall of the contalner
and fitting bensath the shoulder are fourteen pellet
assembllies. Seven longer pellet assemblies surround
the central tube. Slackness betweon the assemblies 1is
taken up by two 3.8 mm dlameter stesl packing rods.

A slanting flat is ground on the upper end of each tube
of the longer assemblies.

After ingsertlon of the pellet asgemblles into the
contalner, the cover 1s scldered on, and the white
phosphorus poured im through the filling holes. (This
operation 1s probably conducted under warm water.,) The
£11ling holes are subgequently sealed. Due to a crack
having developed in the solder round the cover, about
90 gms of white phosphorus had leaked out and was found
betweon the barrel and the container when the bomb was
opaned, The total welght of phosphorus in the bomb 1s
7 1b. 8 oz.

The pellet assemblies conaist of lengths of steel pilpe
in which are cut 2 mm tranaveras slots leaving single
5 mm wide connestlons between the segments. nside
each tube are efight steel dumb-bsell shaped pellet coares
whose total length equala the length of the tube.

Two apots of solder, diametrically opposite on the
exposad faces at sach and of the tube, retain the cores
during assembly, but most of these junctions had been
broksn before the examination.

The core segments are machined fram bar, and have four
evonly spaced channels cubt “n the peripheries of thelr
heads, through which the pi ssphorus reached the inter-
ior of the pellets during f£11ling and later escapes
during burning. The farce of explosion 1s relied on to
break the pellst assemblies into segments without
dislodging the corea.
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D-5(A) NOSE FUSE

GENERAL

This fuse 1s an army, powder train aerlal burat type
incorporating an additionel impact feature.

The fuse in queation has been found filled with a
black powder magazine for use in 12 Kg Parachute Flare
and vigh a HE gaine for use in bombs up to 100 Kg.
Thirteen turns of the vanes arm the fuse.

The powder train i1s Ynitisted by an electrically
operated aquib which }s fired by a sliding contact as
the bomb leaves the alreraft.

DESCRIPTION (Figs 1 - 4)

The oglval shaped fuse 13 constructed of brass and
protrudes 3-3/4 1ns. The movable time ring 1s
graduated fram 3 to 40 seconds., The firing pins,
sgrix;gsi apring-washers and retalning screws are made
of ateel.

(a) Fuse for Use in Parachute Flare: Fuse body
conaists of elght parta:- Vanes and hub, upper fuse
body, fixed powder traln, movable powder train, lower
fuse body, squidb retaining collar, locking ring and
magazine,

The vane hub 1s secured to the upper fuse body by

two retalning screws which allow the vanes to rotate
but prevents them falling away.

The upper fuge body screws on to an internal adapter
ring, which Iin turn screws around the lower fuse

body. The upper powder train is fixed, being locked
to the upper fuse body by a key pin. Two apring steel
waghers between the upper fuse body and the fixed
powdsr trailn keep a working friction between the powder
rings. The lower movable powder train is separated
from its adjacent parts by two felt washers. Both the
upper and lower powder train rings slip down over the
lower fuse body. The squib retaining collar 1s an "L"
shaped ring fltting around the lower fuse body. The
kmurled locking ring threads on the lower fuse body
and gerves to lock the fuse into the bomb.

The magazine 1s fllled wilith large gralned powder and
has a 3/8 in. hole through its base to allow the flash
to reach the 1gnition charge of the flare proper.

The maln internal parts of the fuse comprise the arming
spindle, aerial burst flring pin, serial burst primer
end carrier, impact firing pin and impact primer,
carrior and safety am.

The arming spindle is 3~7/16 ins long with the upper
portlion threadsd for 1-3/4 1ns to turn through the vane
hub. At the end of the threaded portion is a 3/4 in.
flange. The tip of the lower portlon of the apindls is
forked. The gas operated aerial burst firing pin
shoulderson the forked tip of the arming spindle

which denles it access to the primer until the spindle
is raised.

In the unarmed position, the arming spindle flange
holds the impset (movable) primer carrier down and away
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from 1ts fixed firing pin by bearing against the safety
arm of the carrler.

The electrical components consist of an electris squidb
end gliding contacts. The aquib 1s 5/8 in.long with
two 5 ft. ingsulated szingle siranded copper wirea attach-
od and fits into the lower fuse body.

The sliding contacts are fixed to a rod 4-3/4 ins long
which 1s a non-conducter of electricity. External
brass contacta on one end are each conneoted to a
stranded wire 18 ins.long. The wires then pass through
the rod and are attached to the two leads from the
squib, A cord 40 ins long 1s also attachsd to ths end
of the contact rod, the other end of the cord belng
fastened to the flare, The rod iz evidently plugged
into the alrcraft so that the two contacts are inboard
of the corresponding female contacta on the alrcraft.

Dimenglons:
Overall length with magazine -~ -~ 5 1
Length protruding from flare body -~ 3-9/16 ins
Body dliameter -- - - -~ - 21
Diame ter of vanes -~ -= - -- 2-3/16 ina
Diameter, lower fuse body threads - 1-3/16 1ins
Threads per in. -- - b -- - 13
Magazine length -- -~ - -= == 1-3/16 1ina
Magazine body diameter - -- -- 11./16 in.
Magazine dlameter at threads -- -- 7/8 in.
Threads per in. -- - - -~ -- 24
Overall weight (fuse)-- -~ -~ == 1 1b,15 oz.

(1)

(11)

Markings & Packinz: The fuses are packed in
soparate cans, Q% per box with the sliding contacts
In one end of the box. Markings on the box and
can 11ds are translated "Type 1 Bomb Nose Time -
Impact Fuge."”

Characters on the fuse translated are "July 1943
Tokyo Army Arsenal.”

Action: Before dropping, the safety pin 1a
Tromoved after the armlng wire is insorted through
the vanes, the time settihg 1s made and an electric
gwitch cloged.

As the flare leaves the alrcraft, the sliding
contact rod is pulled out by the cord and-pasaes
through the contact points on the aircraft. The
agquib 13 thus fired and the powder traln initiated.
The spindle is then ralsed up to the armed position
by thirteen turns of the vanes.

When the powder train has burned, the gas generated
by the initiating pellet drlves the firing pin for-
ward ageinst the creep spring and into the primer.
A flasgh pellet then relays this %o the black pow-
der magazine.

If the asrial burst feature fails or impact occurs
betwoen the arming time and before the aerial

_burst feature operates, the fuse will function by

(v)

the auxillary impact firing feature. In the armed
position, the aming spindle flange is raised
sufficiently to allow the movable impact primer
carrier to move forward., On impact, it moves
againat 1ts spring and impinges on the fixed fir-
ing pin.

Fuge fitted with HE Gaine: Thlg fugse 1s ldenti-~

cal with the former except that it 1a fitted with the
HE gaine 1n place of the black powder magazine and the
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D-5(A) NOSE FUSE

FIG 2

{A) Veanes & Hub. (B) Upper Fuse Body. (C) Internal
Adapter ring. (D} Key Pin. (E) Arming Spindle.

(F) Flange. (G} Forked Tip. (H) Spring Washers.

(I) Fixed Powder Train. (J) Movable Powder Train.

(K) Felt Washers. (L) Lower Fuse Body. (M) Primer
carrier. (N) Creep Spring. (0) Aeriel Burst Firing Pin.
(P) Washers. (Q) Impact Firing Pin. (R) Creep Spring.
(8) Impact Primer Carrlier & Safety Arm. (T) Adapter Ring.
{U) Black Powder Cup. (V) Megazine. (W) HE Gaine.

(X) Squib Retainer Collar. (¥) Locking Ring. (2} Squib.
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Round | Type of Tank Poglition Regults Fig No.
No. and Track of Mine
13 (contd)

under track | beni, two
flush with | gulde blocks
ground, blown off.
Suspenglon
casting crack-
ed, one sus~
penslon bolt
sheared.

Phase 2 tests showed that single mines bent a bogle
wheel and completely severed a rubber track of a light
tank; bent a bogie wheel and partially severed a
stesl track on a medium tank. Two mines bent a bogle
wheel, cracked a suspension casting end partially
severed a steel track on a medlum bank,

(¢c) The third phase of the tests was made on a half-
track vehicle.

Round Pogltion of Mine Results Fig. Ko,

No,

10 On ground under centre{Windshield, steer- |12
aof vehicle ing wheel, eradiator,

floor plates and
sundry instruments
broken, crank case
punctured, trans-
mission Jammed 1n
reverse, Englne
would still run.

From this test 1t 1s concluded that a single mine
placed on the ground beneath the centre of such a
vehlcle would effect serious and extensive damage.

(d) The fourth series of teats was carrled out on
the hull of a medium tank.

Round | Position of Mine Regults [Fig. No,

Qe

8 Cover of driver's | Complete perforationd 13 & 14
hatch :

9 Top door to engine| Complete perforationd 15 & 16|
compar tment Engine seriocusly

damaged

14 Rear door to en- " " 17 & 1§

gine compartment

The above tests showed that a single mine would
completely perforate the driver's hatch cover and also
the armour protecting the top and rear of the engine
compartment of a medium tank with oonsequent damage to
the engine.

(SOURCE :~ ABERDEEN PROVING GROUND































9529/

1,

24

-3 -

CHEMICAL AGENT DETECTOR KIT

GENERAL

Conaists of four sets of detector tubes, a cylinder

for holding the tubes, rubber aspirator bulb, rubber
connecting tube, extra rubber atoppers, a file and
wooden carrying case. The kit 1s used for fileld
detection and identification of chemical warfare agents.

DESCRIPTION (Figs 1 -~ 4 )

(a) Aspirator Bulb: The red rubber bulb has a metal
valve on one end and a metal commector for rubber
tubing on the other end. The bulb ia 145 mm long,

50 mm in diameter (maximum) and weighs 93 gms.
Fastened to one end was 10 mm rubber tubing 22 cm in
length.

{(b) "Tube Cylinder: This part 1s made of light ruat-
proof alioy, and weigha 474 gms without the charcoal
£11ling. The cylinder is 62 mm in diameter and 200

mm longe With extensions 1 om in diameter for
connecting rubber tubing the total length 1a 262 mm.
The cylinder assembly conslsts of & removable tube
housing and a charcoel contalner. A 60 mesh brass
screen is soldered into the bottom of the charcoal
container. The charcoal l1s enclosed on top by a
removable rustproof 60 mesh screen, which in turn is
held in place by a rubber washer and a 2 cm long
retaining ring, which screws into place. The free end
of the retaining ring holds a red rubber stopper which
has five holes to hold the set of five detector
tubea. This stopper 1s the size of a standard No. 10
rubber stopper and welghs 55 gm, Three of these
stoppers were received with the kit, The holes in the
stopper are munbered from 1 to 5 with Arabic rumerals.
Arocund the top outslde of the charcoal container is
printed a geries of number combinations. A rotating
sleeve below this series has a window through which
may be read the interpretation of the results obtalned
after expoalng the tubes, when the window 1s brought
into posltion under the proper combination of numbers.
A translation of these interpretations 1s as follows:

Fumber on Chamber Translation of Characters
in Window
13 N Chemical
14 8 Chemical
23 3 Chemlical
34 N Chemical
12 Mugtard
1 (% )e3 Ademslte
125 Prugsic Acld
234 Phosgene
235 Prugsic Acid
1234 Muatard Gas
1245 Phosggene
1 (%) 2345 Adamsite
12345 Lowigite




