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JAPANESE LIGHT TANK.

General Devscription.

A Japenese tank csptured during the operstion at Milne
Eay has been brought to Australis and submitted to
thorough examination at the Dirsctorate of Armoured
Fighting Vehlcles Production.

For purposes of examination the vehlcle was dlsmentled
Fhotographs were tahen and assembly druwlngs mede of
importent units. These are inclvded in this Summary,
topether with 4 asserlprion of each asaenmbly.

The vehicle, viich 1s classed as a light tank, had been
put out of uction by demage to one of the rear track
idlers, and probably to one track, which was missing.
Penotraticn of the armour by anti-tank rifle fire ut
geveral places muy have Incapacitated the crew before
capture, particularly in thes case of one shot which
entered the hull In such a munner as to penetrate the
driver's hesad.

The general condition, for examlnation purposes, wes
unsstisfactory, because, although little deterioration
or corrosion had taken pluce and almost all the moving
parts were quite free, consldaruble equipment had been
removed, This {ncluded pructlically the whole of the
electrical geer and instruments, all the armament, and
u portion of the stowage. This should be kept in mind
when reeading the report since it hes rendered the work
proportionately incomplete.

The most notable feuatures of the tank are :-
(8) Exceedingly crumped fighting compsartment.

(b) High quality of workmsnshinp snd material. Excellence
of deslgn generually,

{c) Solidly constructed Cardon-Lloyd type suepension with
the weight of the vehicle supported by horizontal
compression springs, protectad by curved 4 mm., armour
plate.

(4

Adequate provision of exits for all personnel,

(o) Excoptlonally fine workmunship on all trsnsmission
components with extravegent use of self-aligning ball
bearings.

() All gears are profile ground, und matlng surfaces of
geur boxes and housings hand-scruped for accuracy,
Transmlssion gears are not case-hardened, but are
heat-treated to an average huardneass of 540 Vickers
D.pP. Y,

(g) Ball ruces ure elther of German manufacture or else
heve no nume or type nuwnber imprinted on them.

(h) Combinsd rivetted and welded construction of hull,
the whol» being bullt around & chunnel and sngle-iron
I rame.
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(J) Design generally very light. Aluminium and 1igh
alloys extenslvely used.

(k) Lightly armoured., Meximum thickness of armour 12 mm.
even for vertical plate at rear,

(1) Insaletion of the englne compartment agalnst heatl
from outslde sources and againat penetration of
engine heat into the crew's compartment.

{m) Woven sasbestos paddings, separated from the inslde
surfuces of the tank by an alr space, to prevent
dirsct radlatlon from the hull to the crew in hot

climates, and to guard the crew agalnst Injury when
truvelllng over rough ground.

<

Numerous vislon slits at strategic points, but
unprotected by glass visor blocks except directly
in front ol the driver.

(n

(o) kobust air cooled dlesel engine.
{p) High power-welight ratlo (25 H.P. per ton).

Figures 1 and 2 are photographs talten on receipt of the
vehicla, and show its general appearance from the three-
quarter front, and thres-quarter rear angles. Figure 5
15 a slde elevation drawing glving the leadlng overell
dimensliona. Flgure 6 shows the front and rear elevetlons.
Plgure 7 1s a sectionul elevetion along the longlitudlnel
centre line and shows the dluposition of the englne and
runsmission compouents in the vehicle., An "X-rsy"
drawing (Figu:e 8) asslsts in guaging the relutive
positions of varlous components throughout the venlcle.
From Flgure € and 7 1t can be seen that the engine
compartment, which also houses batteriecs, fuel tank, ofl
cooler, snd alr clesners, occuonies the rear third of the
hull snd 1s isclated from the @riving aund fighting
compartments by & heet Insulsting tulkhead. Access to
tne engline compartment lz obtalned through deoors in the
bulkheud. These Insulatlin, components are constructed
from a pressed wood fibre substance lmpregnueted to reslst
flre. The muterial will smoulder so long as heat from
an outslde source 1s applied, but will not burn by itself.
The medlum 1s approximately 1‘" thick for the bulkqeud
and 1" thick on the walls of the engine compartmsnt, [t
1s held in & framework of steel sectlons, and protected
from damage by fine mesh heavy gauge wire gauze. 4 report
on 1ts composition by the C.S. & I.i. is glven In Appendix
1.

The six cylinder, in-line type, alr cooled dlesel eagine
trensmits 1ts power through u multlple plate dry type
clutch.to a transfer box, the output shaft of which ls on
the centrellne of the tunk. A belt pulley attached to
tnls output shart tules power for a generastor mouantud in
the flocr of the tank and forms ons yoke of a neudle
roller typz universal joint wh‘ch drives the cardan cshaft,
This shuft, whlceh 1 only 163" long, passes through the
fighting coapuriazsut enclosed in a tunnel snd drives ths
Inpul shaft to the geur box throuph & sccond nesdlz roller
tyre universal, The gear box 1s hutlt Integral with o
bevel geoa rive uand lg locuted in the fronl of the tunk,
Th- At Trom tha bevel drive Lo talien to sach track

i clutehes, an fnternul geur voduction und ¢ 1

ture
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Truck centres 705"
Truack width 10"
Length of track ground ge"
Ground clearence 154"

Armament:

A11 armement had been removed from the vehicle prior to
delivery to the Directorate of Armoured Fightling Vehicles
Production, Mountings for turret and hull machine guns
however, were stlll in place and were found to be capsble
of 12° elevstlion, 16° depression und 224° treverse on
eitlier slde of the centre line. (For report on L.M.G.
tsken from tank, see Tech. Int. Summary No.2, page 30).

Armour Protection: Hull Turret
Front plates 12 mm. 12 mm.
Side plates Front 12 mm. 12 mm.
Rear 10 mm.
Resr plates 12 mm. 12 mm.
Top plates Pront 9 mm. 9 mm.
Rear 6 mm., {(Cupola 6 mm)
Bottem plates 9 mm.
Turret Ring Dismeter: 36"
Crew:

Presumably four persons, l.e., Commander Gunner and Losder
Machine Gunner In turret, Driver and Machlne Gunner at
freont.

Engine:

Slx cyllnder in-line typse. Alr cooled diesel., 20C - 250
B.H.P. at 2000 R.P.M., Capacity 14 lltres (855 cu.ins.)
Sump lubrication with large cepacity oil coocler. Dry
weight, less electrical accessorles and fuel pump, 1700 lbs
appr. Capacity maln tank: 23 gallons. Reserve tank:

6 gallons.

Gear Box:
Four lorward speeds and one reverse wlth manual control

from orthodox type gear shift rod. Ratlos {not including
splral bevel reduction}.

lst Gesr 2.93 : 1
2ng " 1.79 : 1
3rd " Direct

ath " 087 31
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and steering mechanism. (Ses Flguras 1 and 6).

Mounted at the rear of the side plates areo the track idler
wheels whlch are adjustable to enable the track to be
tensioned. The method of adjustment 1s dealt with under
the headling "Tracks and Suspension". A dummy floor is
provided 1n the driving position approximately 33" above
the bottom plate, to prevent the driver's feet from foul-
ing the rods of the clutch and brake operating mechanism.
Two cover plates, situated in the bottom plate under the
engine, allow the sump to be dralned and the two lubricat-
ing o4l filtering screens in the sump to bs cleasned. A
third cover plate under the fuel tank also enables this
component to be dralned and cleaned, No trapdoors existed
in the floor under any other compartments, with the result
that the bottom of the tank was fouled with oll, dirt, and
other refuse. Drewing, (Flgure 7) shows the thickness of
tne various armour pletes in the hull, and these thickness-
63 are also listed under "General Data" (Page 14. Ballia-
tic properties were discussed in L.H.Q. Tech. Int. Summary
Nos 1 & 2.

{b) Ammunition. Stowage & Equipment.

Flgures 13 to 17 are photographs showing the general layout
of the interior of the fighting compartment. Key letters,
tying up with lists for each figure, are provided for
further identification of the various items.

Ammunition for .the 37 mm. gun totals 130 rounds stowed as
follows:

A & B, In 2 banks of clips of six and nine rounds on the
turret walls, Figures 13 and 14. (The rack of
six clips was missing and Figure 13 shows 1its
location only).

C. In one bank of clips of twelve rounds in the super-
structure extension over the left hand track. (Fig.
15).

D. In one rack of six rounds on the left hand side
of the hull behind the hull gunner. (Figure 15).

E. Forty-elght rounds in a bin sabove the transfer
case. (Figure 16).

F. Thirty two rounds in & second bin above thtis,
(Pigure 186),

G. Eight rounds in e small bin by the engine clutch.
(Figure 16).

Ammunition for the machine guns 1s held in clips, each
containing approximately 30 rounds. A rack (H) for 39
¢lips (1170 rounds) is fixed In front of the hull gunner
Jjust below the gun (see Figure 17) and there 1s apparently
a space for another rack (J) holding approximately 60
cllips (1,800 rounds) for the turret gun on the left hand
ié?e of the hull just bshind the hull gunner. (See Fig.

A bell joint for the wireless amerial 1s provided. Item
(m) Figure 15 is a fire extinguisher of the pyrene type.
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wlth dlstribution pipes leading to an injJector in each
cylinder head, (See Flgure 20). By this means s drop of
lubrlcating oll is fed to each cylinder durlng the working
stroke, which occurs every two revolutions, the engilne
operating on the four stroke cycle., This oll distributor
is shown in photograph (Figure 24) but 1t was impossible to
estimate the guantity of oll fed to each cylinder because
the pump had been removed. The rotary vulve is drlven
through hellcal gears of 1 = 1 rautlo from the cam shaft.

(h) gylinder.

The cylinders are of cast iron, generocusly finned, and have
a long skirt projecting into the crankcase. The approx-
imate thickness of the cylinder wall 1s 12 mm, at the top
and 6 mm., at the bottom, whilst the cooling fins project
40 mm., (maximum) from the outside of the barrel. Four
studs, projecting through the crankcamse and provided with
nuts at thelr lower ends, hold the cylinders in position,
whilst circlips fitting into recesses in the crankcase
prevent the studs from fualling through when the cylinders
ure removed. These studs run the full length of the
cylinders, pass through holes drilled in the fins and
serve to hold the cylinder heads in positlon.

(J]) cylinder Heads.

These are cast from a light alloy (for composition see
Appendix 3 at end of report), are generously finned and
provided with alr ducts around the valve seats and cylin=-
der head bolts to give adequate cooling. (See section of
head, Figure 25). On the left hund side of the head the
injectors are fltted, belng held in place by the usual
clamp fitting fastened with two studs. The main body of
all the Injectors was mlssing but one nozzle had been left,
This 1s 1llustrated in Figure 26 &nd conslsts of & hollow
sheath Into which 1s pushed a short jet provided with two
smsll holes, (approx 11/1000" (.0015") dls.) through which
the fuel is injected, Short alr Induction manlfold plpes
sweep upwards on the left hand slde of the heads and connect
with the shset metsl munlfold which couples wilth the air
cleaner. Lubrlcuting oil injectlion nozzles ars screwed
into the right hand side of the cylinder heads. One inlet
and one exhaust valve are provided per head and each is
malntained in the closed position by two hellcal springs.
Cast lron velves guldes are pressed into the head (see
photogreph of sectlon head; Flgure 28). The upper end of
the guide bush 1sg chamfored and the lower end relleved.

A bracket to support the rocker arm shaft is bolted to each
cylinder head, one short shaft being provided for each
cylinder. These shsfts are surface hardened, presumably

by Nitriding to V.P.N. 950. Lubrication to the rocker arms
is by a grease nlpple In the end of each shaft. The rocker
arms themselves are steel forgings of a V.D,P. hardness No.
331, and the contuact tip which operates the valve 1s of
hardened steel V.D.P. 9560.

(k) Valves.

These are of the stsandard mushroom type. An analysis of
the steel in the 1nlet and exhaust valves 1s contained

in Appendix 3 at the end of the report and a sectlon photo-
graph is given in Flgure 28, Two vulve springs are provid-
ed foi- each vulve, the outer belng fabricuted from 9 gauge
wire wound on u pltch dlsmeter of 35 mm., the free length
belng 7% mm. with 8 coils including ons each end
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the sbove mentioned cup and bell.

The rear plate of the crankcase forms part of & housing
for the various gears which drive the fan, oll pumps,
cemshaft, and fuel pump. The cover for this housing 1is
of cast aluminium alloy end 1s held in place by studs and
dowels,

(p) Auxiliary Drives.

The arrangement of the gear traln is shown in Flgures 33
end 34. Referring to Flgure 33, the oll pump driven gears
D and E, 19 and 24 teeth, are of steel 286 V.P. No., the
msin crankshaft timing gear, B, 26 teeth, of alloy stesel
heat-treated to 430 V.P. No., the 1dler gear cluaster G .
and F 52 and 37 teeth, of ateel 285 V.P. No., the crank-
shaft fan driving gear, C 50 teeth, of 285 V.P. No., the
camshaft and fuel pump gears, A and J, 37 teéth, of steel
to 194 V.P. No., and the fan driven gear, H, 28 teeth, of
stesl to 285 V,P, No.; these gears are single heliscal 15°
hellix angle, 3% module, and work on centres shown in the
drawing, Figure 21. Wldths of the gears are as follows:-

Timlng gear trsain 24 mm.
Fan drive 28 mm.
011 pumpsa 18 mm..

Ko gaskets are used for joints in the gear case or else-
where throughout the engine, general oll tlghtness being
obtained by hand scraping or by surface grinding, which
method has been used for the top and bottom surfeces of
the engline crankcase.

(q) Crankshaft.

This 1s of exceedingly robust construction, the maln
Journals being 100 mm. dismeter and the blg end journsls
90 mm. (8ee photograph, Figures 35 and 36). Lubrication
is force feed to all bearings dy means of ducts drilled
through the shaft., WNo external balenclng 1s provided and
the throws are locsited at 120° to each other with the
exception of the two centre ones which are in the seme
plane. The big end and maln journals are not "hollow”

and the shaft rmns in seven lead bronze, steel backed,
-ehell type, bearings 100 mm. in diameter. The webs are
all of the same sectlion beilng 23 mm. in thickness and 132
mr.. width across the face. The rear end of the crankshaft
carries a timing gesr and finishes in & taper to which 1s
keyed s hellical gear driving the fan. The cranksheft is
surface hardened, the hardness beilng 550 - 600 V.P. No.,
on the journals and 250 V.P., No. on ths core. An analysis
of the materlial 1s given at Appendix 3.

(r) Piston.

These are of cast iron with three compression rings and
one o1l scraper ring above the gudgeon pin hole. They
have an oil collector ring with suitable holes drilled
through the skirt to facilitate the return of oil from
the cylinder walls to the sump. This oil return groove
18 turned below the oil screper ring groove, (see photo=-
graph, Flgure 32). The head ls recessed out to form &
turbulence chamber, the recess not belng concentrlc with
the outside of the plston. Three slots are cut from the
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outside dimmeter into thils recess, two of them accommodate
the valve heads and one allows the fuel spray uninterrupt-
ed passage into the turbulence chamber. These features
are adequately illustrated in Flgure 32. A large diameter
(44 mm.) full floeting hollow gudgeon pin is used end is
located by two circlips. The piston and connecting rod
assembly 1s shown in Figure 37. The gudgeon bearing in
the piston 1s unbushed and i1s drilled and grooved for
Jubrication purposes. Its bearings in the plston and
connecting rod have been stepped to provide a maximum
working area under pressure on the explosion stroke.
Provision for articulation of the connecting rod ls made
by leaving a gep betwsen the two machined surfaces. The
widths of the piston rings, which are of the concentric
cast iron type, are as follows:

Top ring. 5 mm.
2nd & 3rd

ring. 4 mm.
011 ring. 6 mm.

(s) Connecting Rod.

The connecting rod is of "H" section forged steel. The
bilg end 1s fitted with removable bearing shells of the
steel backed lead bronze type. An oilway 6 mm. in dia-
meter 1s drilled through the centre of the rod to convey
01l to the gudgeon pin. It communicates with an annular
groove around the outside of the bush and enters the’
bearing through & hole at the top, drilled right through
both rod and bush. Thla permits a jJet of oil to be in-
Jected into the underside of the plston to facllitate
cooling. A second ollway, smaller in dismeter (3% mm.),
is drilled on an sngle from the big end and dlscharges oll
on to the cylinder wall at the top of the stroke, when it
comas opposite the hole in the crankshaft. The hardness
of the connecting rod is 323 V.P. No., and the halves of
the big end bearing'are held togetheyr by four 12 mm. dle-
meter bolts, 256 V.P. No.

(t) Camshaft,

This 1a driven from the crankshaft by hellcal gearing
sltuated at the rear or fan end of the englne. It is
carried in four plain broneze bearings which are located

in the crankcase by dowels, End play is adjusted from

the gear housing cover plate by means of a thresded bronze
thrust pad provided with lock nuts. Thrust in the opposite
direction 1s taken between the timing gear boss and a .
flange on the rear end camshaft bearing. An illustration
of the shaft 1s seen in Flgure 31. It is case-hardened
all over, the hardness of the cams being 700 V.P. No., and
that of the core, 210 V.P. No.

(u)  Sump.

A cast aluminfum alloy dry type sump of exceptionally
light weight is used. The bottom surface 1s finned along
itas length to assist in cooling the engine oil. At the
front end rear two small cavities are provided and fitted
with gauze strainers (see Figure 38). From beneath thess
streiners o1l intake plpes lead to the scavenge pumps
bolted to the rear snd, (see paragraph "Lubrication
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Maximum H.P. transmitted at 2000
r.p.m. engine (3560 r.p.m. Fan)
and coeffliclent of friction 0.3 48 H.P.

Following is information on the probable delivery of this
fan against various resistances:

Fan _speed 3200 r.p.m.
C.F.M. H.Po Outlet velocity Total Fan Head.
4750 18.5 . 5200 14.5
7700 24.8 8500 12.4
9800 31.0 10800 11.0
11600 36.0 12780 9.0

(y) Cooling System - Air Ducts

The dlscharge from the fan, the location of which cun be
gauged from Figure 47, is conducted to the engine through
a tapered manifold, (Figure 48), forming one side of the
shrouding completely surrounding the cylinder berrels.
The outlet slde of the shrouds 1s bolted direct to the
hull (Figure 49), and covered by louvres (Figure 2)., The
duct work conslsts of light gauze steel sheet covered on
its outside surface with thin cork lagging, and a manually
operated butterfly valve, used to control the flow of air
over the englne in accordance with climatic conditlions,
can be seen 1ln Flgure 48.

GENERAL DATA : ENGINE.

On pages 50 - 57 incluslve physical characteristics of the
engine are tabulated. This tabulation can be sub-divided
into:-

General

Valves and Gas Velocities

Inertia Forces and Bearing Loads

Cylinders

Plston

Connecting Rod

Grankshaft

Lubrication System

Cooling System
Since 1t was lmpossible to run the engine, such character-
istics as Brake Horse Power und Brake Mean Effective
Pressure have been estimated, as also has the maximum
speed of 2,000 r.p.m. In the case of this latter charact-
eristic, 1t wus errived at by computation back from the
meximum reported speed of the vehicle, namely, 28 miles
per hour. It does, however, seam to be a very probable

figure for an qngine of thls slze, but the fact that 1t
i3 only an approxlmation must be borne in mind when
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considering other data, such as 1lnertia forces etc. which
1s dependent upon the engine speed.

(a) General.

Type number of engine 4302

Number and arrangement

of cylinders Six vertlcal

Bore 130 mm. ~ 5.118 ins.

Stroke 180 mm. - 7.087 1ins.
Stroke/Bore ratlo 1.382 ¢+ 1

Area of one plston 132.2 sq.cm. - 20.55 sq.ins.

Totel piston area of
englne

Swept volume of one
cylinder

Total swept volume of
engine

Clearance volume of one
cylinder

Compression ratio

Estimated normal B.H.P.

and speed
Estimated normal B.M.E.P.
Piston speed

Cu. in. of swept volume

per B.H.P.

Sq.in. of plston
per B.ILF.

area

H.P. per cu. in. of

swept volume

H.P. per sq. in. of

plston srea
Type of valve gear
B.H.P. per 1litre of
swept volume

(v)

796 sq.cm. - 123,3 sq. 1ins.

2385 cu.cms, - 146 cu,ins.

14,300 c.c. - 875 cu.ins.

170 ¢.c. -~ 10,35 cu.lns.

15.05 1

240 B.H.P. &t 2000 R.P.M.
:
110 1bs/sq.1n. at 2000 R.P.M.

2360 ft. per min.

3.66 cu. ins.
0.514 sq. 1ns.

0.275 B.H.P,

1.95 B.H.P.

Overhead valve rockers and

push rods.

16.8 B.H.P.

Valve Areas and Gas Velocitles.

Diameters
Inductlon pipes
Inlet port

Exhaust port

62 mm. - 2.44 Ins. dia.
€1 mm. - 2.41 ins. dla.
53 mm. - 2,087 1lns. dia.

at 2000 R.P.M.
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Exheaust branch plpes 37 mm. x 70 mm. tapering to
57 mm. (2.244 ins. dla,)

Cross Sectional Areas

Induction pipe 30.2 s8q.cm. ~ 4.68 s8q. ins.
Inlet port 29.2 sg.cm. - 4.52 sq. ip-.
Inlet vualve ( dh.) 19.2 sq.cm. ~ 2,98 sq. ins.
Exhsust valve { dh.) 16L6 sq.cm., - 2.58 s8q. ins.
Exhaust port 22.1 sq.cm. - 3.43 8q. ins.
Exhaust branch pipes 25.8 sg.cm, ~« 4.0 sq. ins.

Gas Velocities.

Induction pilpe 172.8 ft. per sec.
Inlet port 179 " L 1"
Inlet valve 272 " n "
Exhaust valve 315 " " "
Exhaust port 203 " " "

(¢} Inlet Valves (One per cylinder)

Outslide dlameter 68 mm. - 2,677 ins.
Port diameter {(in

cylinder head) 61 mmm. - 2.402 1ins.
Width of seating 3.5 mm. - 0.137 ins.
Angle of seatlng 45°

Radlus under valve head 20 mm., - 0.787 ins.

Lift of valve 10 mm. - 0.394 ins.
Dismeter of stem 11 mm. - 0.433 ins.
Over-all length of
valve 154 mm. - 6.063 ins.
Number of springs per
valve Two

Quter
Free length of spring 75 mm. -~ 2,874 1ns.
Length of spring in
position (no 1ift) 60 mm, - 2.362 1ins.
Mean diameter of colls 35 mm., - 1.378 Ins.
Gauge of wire 9 gauge

Number of colils a8
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Inertia, 1bs. sq. in piston

urea, bottom ceatre. 3660/20.6 - 177.6 lbs/sq.1in.
Weight of rotating mass of

connecting rod. 8,321 1bs,

Total centrifugal pressure

(2000 r.p.m.) 3550 1bs.

Centrifugal pressure, lbs,

sq. in plston area. 163 1bs./sq.in.
Compréssion pressure

(P V1.36 - constant) 590 1bs./sq.1n.
Probable maximum explosion

pressure 900 1bs./sq in. approx.
Diemeter of crank pln 90 mm. - 3.543 1ins.

Kubbing veloclty (mean at
2000 T.p.m.) 30.8 rt./asec.

Effective projected area of
blg end bearing. 65,8 sq.em ~ 10.1 sg.in.

Loading on big end bearing.
Top dead centre (1bs./sq. in
piston aresa) 421 1bs./sq.in.

Loading on big end bearing.
Bottom dead centre. (lbs/3g
in. piston area) 479 1bs./sq.in.

Load factor on blg end
baaring. Top dead centrs
(load x Velocity) 13,000 1bs ft.aec.

Load factor on big end

bearing Bottom desd centre.
{load x Veloclity) 14,700 " LA

(f) Cylinders.

Over-all height of htars
cylinder from top of base

chamber, 220 mm, - 8.661 Ins.
Depth of spigot at base of

cylinder 70 mm. -~ 2,756 ins.
Dismeter outside fins. 220 mm. - 8.661 ins.

Valve centres (between inlet
and exhuust) 72 mm. - 2.835 ins.

Thickness of flange at base
of cylinders, 12 mm. ~ 0.472 ins.

Number of holding down studs
per cylinder Four
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Diameter of holding-down studs.
Thickness of fins.

Mean thickness of cylinder
barrel

()
Type of piston

Piston

Diameter at top
Dlameter at bottom
Length

Ratio. Piston length/cylinder
bore

Number of rings per piston

Position of rings
Width of rings

Gap of rings in cylinder
(h) Connecting Rod.

Length betwesn centres

Ratio. Connecting rod/crank
throw.
Little end bearing type.

Gudgeon bush, projected area of |
bearing on gudgeon pin,

Ratio. Piston area/projected
area of 1ittle end bearing

Bilg end bvearing, type.

Big end bearing. Length
{actual)

Blg end bearing. Length
(effective)

Big end bearing, dlameter.
Big end bearling, projected
area,

Ratlio. Plston ares/projected

area of blg end bearing.
Number of blg end bolts,

Full diameter of bolts.

18mm, -reduced to 1l4mm.{ie.
0.709 ins.red.to 0.557
34mm.average-0.138 ins.)

5 mm ~ 0.196 Ins.

Cast iron {(recessed crown)
129 mm. - 5.079 1ins.
129.5 mm. - 5.099 1ns.

145 mm. - 5.709 ins.

1.118 : 1

3 plston rings,
1 scraper ring.

A1l above gudgeon.

Top 5 mm., Two intermed-
iate 4 mm., oll ring 6mm.
1 mm. - .039 1ns.

320 mm. - 12.598 ins.

3.85 1

Phosphor bronze bush,

24.7 sqg.cm. - 35.8489 ins

5.4 1

Steel shell, lead bronze

1lined
79 mm.

73 mm.

90 mm. - 3.543 ins.

65.8 sq.cm.-10.1 sq.ins.

2,03 : 1
Four
12 mm. - 0,472 ins.
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Cooling area of one cylinder 7.35 square feet

Cooling area of cylinder

head 2.18 square feet

Totul coollng area per

cylinder 9,53 " "

Ratio. Fan speed/engine speed 1,78 @ 1

Approx., output of fan st 2060

r.p.m. engine speed 10,600 c¢.ft/per minute
at 10" W.G.

(5) Transfer Case.

As the power unit is fixed in relatlon to the gear box
assembly, & transfer box has been used to couple the engline
with the propsller shaft. The box, photograph, Flgure 50
and Drawing, Flgure 51 1s made of cast sluminlum alloy in
two sections. See metallurgical report Appendix 3 Page 87
Eight 12 mm, studs are used to join the sectlons, which are
located by two dowels, and Jolnt surfaces have been hand
scraped and fltted with thin paper gaskets.

Three straight tooth gears running In oll are used. The
driving and driven gears have 28 teeth end the 1dler has 27;
the face width 1s 35 mm. and the pitch 5/4 module stub.

The gears are supported on each side by double row self-
aligning ball races, which in turn are located in push-fit
steel housings. These are provided with a combined oil-seal
and locating ring situated in the middle of their outside
diameter. The complste unit is then placed in the lower
section of the transfer box end is prevented from turning
by & small dowel. The one exception to this is the ball
race opposite the power intake side. Thils race 1s smaller,
has no oil-seal flange or dowel, and is located by an out-
side plate forming part of the ball housing, and secured to
top and bottom sections of the box by six studs. All ball
races with exceptlon of one referred to as above, are
identical. ’

Provision for any misallgnment of the box 1is by the use of

a toothed coupling conslating of an internal gear flange
plate mating with a spur gear having 1ts teeth chamfered

to allow universal action. This 1s filtted between the power
unit and transfer box, (see Flgure 50) and has 28 teeth,

5& module pitch, and 20 mm. face width. The output shaft

of the box carrles a driving plate coupled to the gear box
by & short unlversal shaft having a needle.roller type Jolint
alther end. A starter motor dog which was apparently not
used 1s located on the side of the power output gear remote
from the universal joint. An o1l filler and breather, drain-
plug snd dlpstick are provided. The average hardness of

the gears 1s 570 V.P. No., whilst the internal gear of the
coupling 18 220 V.P. No., and the gear ltself 294 V.P. No.

Composltion (and hardness) of sll maln trensmission gears
i1s the same and 1s glven in Appendlx 3.

Checking tooth loading of this transfer case agalnst B.S.S.
No. 436 we find that at maximum horse power and speed (220
H.P. at 2000 R.P.M.) the strength. value 1s 101% of that

glven by thls specificatlion, whilst the wesr value is 783%.
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This caused this face, and the base plate to soften consid-
orably and also decreased the cooling velocity of the ad-
Jacent zone during welding. By using this method, crack-
ing was advolded. Figure 67 shows the hardness figures
across the outside surface of a butt-weld.

While this method of welding face hardened armour overcomes
the cracking difficultles, 1t has a disadvantage of produc-
ing softened zones, adjecent to the welds, thus cesusing a
considerable reduction in the ballistic properties in these
places. The weld being soft in comparison with the face
hardened armour has ballistic properties which are &pprox-
imetely 20 to 254 Inferior to the armour but this was com-
pensated for by reinforcing the weld upproximately 15% on
sach side of the plate., All welds were of the austenitic
chromium nickel type which have proved satisfactory for

the wolding of armour. Two specimens were cut out for
examlnation, a Double Ves butt-weld and a corner joint.

The chemistry of these welds was as follows :-

Butt. Angle.
Carbon 0.18 & 0.33 %
Silicon 0,45 " 0,38 "
Manganese 0.75 " 2.50 "
Nickel 9.60 " 7.90 "
Chromium 16.1 " 5.2 "
Sulphur 0.01 " o.01 "
Phoaphorus 0,01 " 0,03 "

The rivet heads which were exposed to A.,P, fire had a
hardness of 220 D.P.H. The rivet holes in the armour

were drilled before hardening with only small tolerances
and the displacement of these holes due to distortion of
the plate on heat-treatment wes not critical as all armour
plate members were attached to a mild steel frame work and
thus secondary holes could be drilled at the required
points during assembly.

Track Links and Track Pins.

(a) Track Link.

The track link was an austenitic mangsnese steel of the
following composition -

Carbon 0.95 %
Silicon 0.65 "
Manganese 13,24 "
Nickel Tracs

Sulphur o.02 "
Phosphorus 0.056" "

Note that there are no stiffening slloys such as Chromium
in thls steel, The D.P.H. was 195 and thils and the micro-
examinatlon showed 1t had been fully softened by water
quenching from about 1060°C.

X-ray examination on a number of links showed that all
were sound castings.

The 1links are of the single horn type with a pltch of 3,8"
having 6 shear points in each of the 3 and 4 boss ends.
For detalls of construction ses Figure 69, The pins are
fully floatling, being prevented from sliding out by split
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APPENDIX 1.

Results of Exsmination.

Heat Insulating Material from Engine Compartment.

This' 1s a brown porous material which is effectively
firs proofed to render it both non-inflammable and non-
smouldering.

The materlal is approximately 1.2 inch in thlckness
and consists of compressed vegetuble fibres. It is not
possible to determine the exact nature of these flbres,
but thelir appearance suggests that they are of palm origin

The fire prooflng meterlal used 1s ammonium dihydrogen
phoaphate (NH4H2PO4) ore of the most effective fire-proofing
agents, and one that ls specified for a number of our own
service requirements.

A locally obtalnable materisl haviﬁg a simlilar structure
to the Jupanese material 1s Canite. Thls materlal 1is non-

fire-proofed, at present, but could be impregnated satis-
fectorily with the ammonium dlhydrogen phosphate,

APPENDIX 2.

Examlnation of Samples of Fuel and Lubricatling 0ils.

Samples were tsken from the fuel tank, engine sump,
transfer cese, gear box, and final drive, end thelr
physical characteristics determined.

The results of this work are as shown hereunder :-

Fuel 011

S.G. .B63
Color Dark brown
Cetane No. 46.

Diesel Index 47,5
Flash point 190%
In{tial bolling point 214%
Final " " 336°%
Pour point - 7%
Setling point -10°%

This {s a medium quality distillate fuel oil similar
to products used in thls country for the same work. Its
characteristics Indicate that it originated from California
or the Dutch East Indles.






- 87 -
but apparently contalns a high percentage of paraffin wax
which would account for 1ts high viscoslty index and high
cold tests. 4An oll simlilar to thls would be used for the
lubrication of cart-wheels and agricultural machinery.

The o1l from the final drive has apparently been refined
from a crude of high bitumenous conteant, and aleng with
that from the transfer case and the gear box 1s of very
poor quality. Its normal use would be for the lubrication
of shafts and axles where cheapness of lubricant was the
maln conslderation.

APPENDIX 3.

Metallurglcal Examination was carried out on the following
components:

1. Sump Case.

2. Gear Box.

3. Cylinder Heed.

4. Crankshaft,

5. Exhaust Valve &

6., Inlet Valve.

7. Exhaust Valve Insert.

8. Pinal Drive Plnion.

9. Bearing Metal.
Results obtained weres-
Sump Cass.
The analyats of this was as follows :-

Cu. 1.07, Si. 11.4, Zn. 0.17 remainder Al,
This casting had not been heat-treated but was in the "as
cast™ condition, and had & Brinell hardness verying between
69 & 73. It i3 a typlcal Al. Si. casting elloy.
Gear Box.
Analysls of thls was :-
Cu.4.27, 2n. 0.57, Ni, 2.02, Mg. 1.39 Remaindar Al.

Brinell hardness number was 91 to 96,
The casting had been heat-treated by quenghing from a
solution temperature of approximately 600°C, The nlckel
content of this alloy 1s rather high. The usual nickel
content of an slloy contalning 4% Cu. 1s about ,5%, but
the presence of this additional nickel would have a tendency

to ralse the U.T.S. end lower the elongation. However, as
this casting had not been age-hardened to any extent, the












- 91 -
APPENDIX 4.

Results of Examination

Rubber Tread from Bogle Wheels.

Physical Tests:
Japaness Light German Mk.111 M.C. Carrler

Tank. Tank.
Shore Durameter
Hardness 6 - 70 60 - 65 65 Min
Elastometer 60 - 69 55 - 60
Specific
Grsvity 1.53 1.81
Modulue at
feilure (lbs.
per sq. inch) 1900, 1270 2400

Modulus at 100%
extension. (lbs
per sq. inch) 814,759 -

Modulus at 200%
extenaion. (lbs
per sq.inch) 1440, - -

Modulus at 400%
extenslon (lba

per sq. inch. - 2170

Elongation at

treed, % 270,180 450

Adhesion to

hard base. - 8 - 10 lbs/in.

Chemical Teste

;cetone Extract

3.2 2,8
Alcoholic Potash
Extract, % 0.5 0.4
Total Sulphur, ¥ 2.2 1.25
Free Sulphur in
rubber, % N1l 0.3
2Zinc Oxide, % 26.2 34.7
Whiting, % 6.8 1.8
Magnesium, calcul-
ated as Magnesium
Carbonate, % 5.0

Carbon Black, % 22,6 15.4
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Physical Tests: {(Continued)

Japanese Light German Mk.1lll M.,C.Carrier
Tank Tank

Rubber Hydro-

carbons, % Approx. 33 46.65
Accelerator Gusnldine
type

In accordance with specification "Tanks 3A - Solid Rubber
Tyres - Genersl Use.

The canvas used around the base of the tread was approx-
imately equivalent to Australlen 18 oz. cotton duck.

Each of the two beads contalned 60 steel wilres {23 S.W.G)
arranged in four layers of 15 wires each; each bead was
wrapped with a cotton thread snd encased in hard rubber or
ebonite.

The rubber compound 13 well vulcanisaed and appears to be
particularly tough. It 1s noted that the percentage of
carbon black in relatlion to the percentage of rubber
hydrocarbons 1s higher in the Japanese materlal than in

the German materlal or in nommal tyre treads. This corres-
ponds with the lower modulus of elasticlty and the increased
hardness and toughness,
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JAPANESE 37 MM TANK GUN.

GENERAL DESCRIPTION.

This gun is part of the armament of Japanese Light Tank
reported in this Summary and 1s carried on trunnions
incorporated in the mounting. (Fig l.). The lnner
trunnions allow traverse, and the outer trunnions, which
are incorporated in the hull of the tank, permit the gun
to be elevated or depressed.

Treverse and elevation are both manually applied with the
ald of an adjustable shoulder rest attsched to the left side
of the cradle. (Fig 2.).

Breech mechanism 1s seml-automatic In operatlion.

An attachment on the left side of the cradle carrles the

sighting telescope, &and a plstol grip and firing trigger.
(Flg 2.). A sl1ding block with a glass window 1is used to
blank off the sighting aperture in the gun mounting.

ORDNANCE.
() General.

The barrel, apparently of auto frettaged construction,
is machined parallel for 154" forward from the breech ring,
and then tapers down to the muzzle with a pronounced short
muzzle swell. (Fig 3.).

The parallel portion of the barrel is csarried in a
bronze bush in the cradle and acts as a gulde during recoil
and run out. Rifling 1s right handed and has 16 grooves.

(b) Breech Ring and Block.

The breech ring 1s box shaped, and the breech block is
of the vertical sliding type.

Mounted on the right hand side of the breech ring is a
spring-loaded rack which engages a pinion on the end of the
breech actuaeting-shaft. This spring is compressed when the
breech 1s opened. :

The L.B.M. is also mounted on the right slde.of the
breech ring and engages the spring loaded rack through a
pawl and cam. The pawl can be moved to enable the breech
to be closed manuully should a weak or broken actuating
spring prevent thils from occurring sutomatically.

There are three positions in which the L.B.M. can be
locked by a spring loaded plunger. The first, or top
position, allows the S/A gear to function without foullng.
The second position locates the breech block in the normal
open position, the third position locks the breech block
in the open position so that the extracting levers cannot
be tripped,.

The breech-sctuating shaft curries the bresch-actuating
crank and st its outer end there 1s a roller arm. On run
out this arm engages a cam face mounted on the cradle, and
80 opens the breech., The breech block, on opening, drops
down and, at the end of its travel, engages projJections on
the extractor levers, forces them outwards and ejects the
shell case. As the extractor levers are forced outwards
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they engage landings on the breech block 1n the open
position and are held there by spring loaded fingers. The
Insertion of the next shell forces the extractors forward
and releases the breech block which closes automatically
by the action of the spring loaded actuating shsaft.

Mounted on the rear face of the breech blodk 1s a
safety lock which, In the safe position, engages with the
breech ring and locks the breech in the closed position.
At the sume time it prevents the firing gear from funct-
toning. {See Flring Gear).

On the forward face of the bresch ring, projections
sre formed to which the recuperator rod'1s attached. This
rod prevents the gun from rotating in the bronze gulde
bush. (Fig 4.).

To Dismantle Breech Mechaniam.

(1) Close breech snd unacrew actuating spring cap.

(2) Kemove screws holding plnion on actuating shaft
snd withdraw shaft and pinion.

(3) Wwithdraw breech block, extracting levers, sand
actuating orank.

Assemble in reverse order belng careful to make sure that
marks on pinion line up with merks on actuating shaft.

(¢) Firing Gear.

A spring loaded firing pin is incorporated in the
breach block which is sutomatlcally cocked when the bresch
is opened. The cocking lever, belng forced back by the
actueting crenk, 1s held 1n the cocked position by & spring
loaded sear. The sear is tripped by mesans of a cam mounted
on & cranked shaft and passing transversely through the
breech block. A firing trigger, mounted on the left hand
slde of the cradle, actuates a plunger also mounted on the
¢radle. In the run out posltion pulling of the trigger
moves the plunger rear-wards. There it bears agalnst the
cranked arm so rotating the shaft and tripping the sear
by means of the cam.

A projection on the cranked arm prevents the arm from
rotating unless the breech is fully closed.

With the safety lock in the safe posltlon, 1t engages
with cranked arm preventing turning and thus locks the sear
and firing pin.

With the breech in the open position, the firing pin
can be manually double cocked by means of the cocking
handle which is part of the pin itself. When the pin 1is
double cocked the cocking handle depresses a spring loaded
pawl which In turn locks sgailnst a projection on the breech
ring and prevents the breech block from closing should the
extractors be tripped.

To_Dismantle Firing Gear.

{1) Remove Breech Block (See To Dismantle Breech
Mechanism).

(2) Remove sear spring cap and spring.
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(3) Withdrsw cranked shaft and sear.
(4) Remove safety lock.

(5) Turn firing spring cap through 90° and remove
cap and spring.

(6) Close spring catch on cocking lever pivot pin
and withdraw pin and cocking lever.

{7) Withdraw firing pin.
(8) Remove double cock safety pawl,
Assemble in reverse order.

RECOIL SYSTEM.

The recoil system (Flg 5) which is of the oll buffer and
spring recuperator type, 1s housed underneath the gun in
a cylinder machined in the cradle, with an internal
shoulder at the rear end.

Hecoll 1s resisted by both buffer pressure and recolil
spring. Run out 1s obteined by the recovery of the spring,
and 1s controlled flnally by a control valve with a tapered
lead on the buffer rod.

A cap 1s screwed into the front end of the recuperator
cylinder, to which 1s bolted the buffer rod, The solid
braas buffer piston 1s secured to the buffer rod. The rear
end of the rod 1s tapered to form the final control plunger.

At the front end the buffer cylinder terries a gland which
works on the buffer rod. At this end, also, there is an
sxternal shoulder agailnst which the recoll spring 1is
located.. The rear end of the buffer cylinder has an
internal thread and seating 1nto which is screwed & slesve.
The forward end of thia sleeve houses the final control
cylinder into which the tapered lead on the buffer rod
works. The rear end of the sleeve has an internal square
thread into which screws the forward end of the recuperatar
rod. A hardened steel bush 1a retalned in the .front end of
the finsl control cylinder, and the cylinder i1s blind at
the reer end. Longltudinal tapered slots are machined
inside the buffer cylinder. These have the effect of
increasing resistaence to recoil as the gun moves backwards.

Two recoil springs are provlided end to end, one wound right
hand and the other left hand. The front end of the comblned
spring bears against the external ‘shoulder on the buffer
cylinder. The rear end seats against the internal shoulder
in the recuperator cylinder.

A bronze bush, sltuated in the rearmost position of the
recuperator cylinder, acts as a gulde for the recuperator
rod. The rear end of the recuperator rod 1s palmed and
drilled, and 1s attached to projectlons on the breech ring
by means of a pin.

Requisite inltial tension 1s applled to the recoll springs
by screwing up recuperstor rod.
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To Dismentle Kecoll System.

(1) Remove top cover plate on front end of cradle.
(2) Screw up recuperator rod.

{3) Unscrew nut retsining buffer rod, and unscrew
front cap,

(4) Unscrew recuperator rod, and withdraw buffer
cylinder assembly and recoil springs.

(5) Unscrew parking gland.

(6) Remove set screw locking internal sleeve in
buffer cylinder and unacrew internal sleeve,

(7) Withdraw buffer rod and plston through rear snd
of buffer cylinder.

(8) Remove set screw locking final control cylinder
in sleeve and unscrew cylinder.

(9) Unscrew set screw locking retaining nut for
control bush, remove nut and hardened control
bush.

Assemble in reverse order,
MOUNTING. (See Fig. 6.)

A steel cradle cssting carries the gulde bush in which

the gun band works, and immedlately under this bush is
machined a cylinder which housea the recoil mechenism.

To the rear of thls casting is bolted a steel frumework
which cerries the shoulder rest, firing trigger and
plunger, sighting telescope mounting, spring loaded S/A
cam, and & recoll gauge. The steel cradle casting itself
1s housed in snother steel casting which embodlies the
slghting aperture and sliding block with glass window.

This cesting is allowed to swivel horizontally on trunnions
mounted in an outer steel custing. The outer steel casting
can in turn be swivelled vertically on trunnions which are
incorporated in the hull of the tank.

SIGHTING,
All sighting equipment had been removed from the gun

prior to exsminatlon and consequently no report can at
present be submlitted.

(REPORT BY DESIGN DIVISION M.G.O. L.H.Q.)
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JAPANESE BODY ARMOUK.

A captured Japenese bullat-proof vest is
{1lustrated in the accompanying photographa. (Flgs 1 & 2.)

The outer covering 1s a good qusality drill, olive
green in colour, with a lining of similar material throughout.

Two adjusting straps are provided under each arm-
holes.

A laced opening in the lining on either side allows
of atccess to a series of callco pockets, each of which holds
one armour plate in position.

The armour consists of six plates, moulded to the
shaps of the body, and arranged in fish-scale fashion on
either side of the chest. The vest providea no protection for
the back.

Further detalls are as follows:-

Welght of vest complete - 9 lbs.
Thickneas of plates - 0.08 inches
Amount of overlap of plates - 0.5 1nches

Analysls of armour plate:-

Carbon - 0.21
Manganese - 0.57
Nickel - 2.54
Chrome - 0.57
Molybdenum - 0.54
Brinell hardness - 311

A translation of the tag on the back of the collar
reads:-~

"Passed by the Inspestors of the Imperial
University."

It is considered that the weight of this vest would
preclude its use by ordinary infantry, and would confine 1t to
M,T. drivers, speclial troops and possibly air pllots.

Testa have besen conducted agalnst the armour,
utilising .303 and 9 mm. emmunition st 100 yards and 20 yards
respectively. The accompanying photographs (Figs 3,4, 5§ & 6)
11lustrate results on both lnaslde and outside of the armour
at two angles (1) horizontal (1i) 30° from horlzontal.

(REPORT BY M.G.0. L.H.Q.)
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JAPANESE "BANGALORE TOHPEDO"
(Improved Type)

General.

This report covers a Japanese "Bangalore Torpedo" captured
at Guedalcanal by the U.S. Navy B.D. Unit, In the pust,
the Jupanese have used a "Bangalore Torpedo" which
consisted of & split bamboo pole held together by a number
of bunds of twine. Depending on its length, uny oumber of
charges could be Inserted In the pole. The explasive
charge was detonated by a short length of fuse, attached
to the detonator cap. (See L,H.Q. Tech, Int. Sum. No 1,
pp. 33 - 35).

In contrest to the bamboo type, the new steel tubs
"Bangalore Torpedo" 1s self-contained with fuse and
explosive charge.

Construction. )
The torpedo proper {Fig 1) consists of-a steel tube wlth
shoulders welded to both ends. When shipped, the tube has
a cap screwed over one end and a male plug threaded Into
the other. The fuse and locking collar are constructed of
a 1light aluminium alloy. The fuse assembly (Fig 2) 1is in
three parts: numely, (&) the fuse body, housing twin
friction lgnlter-detonator systems wlth lanyard, {(b)
locking collar, and (c) the pointed cover,

2ssembly: To assemble the torpedo for use, the polnted
cover unscrews from the locking collar and replaces the
cap on the male end of the torpedo. The plug 1s then
removed from the female end of the tube and the locking
colluar with fuse body is screwed in to replace 1it. In
addition, to connect a series of torpedoes together, the
male end of one torpedo can be screwed Into the female end
of another torpedo.

To explode the torpedo, the safety pin (d) 1s removed from
the fuse head and the lanysrd {(e) 1s pulled. There is an
elght (8) second powder delsy train between the twin
friction lgniters {(f} and the detonators (g).

Torpedo Data.

Nationallty : Jspanese.

Size ¢ 10 1lbs.

Target : Barbed wire entanglements.
Type ¢ Bangalore Torpedo.

Fuse : Twin pull igniter.

Data,
(a) Oversll length:
(1) With nose cap and plug
in position .. .. .. 46 15/16 inches.
(41) With fuse and polnted
cover in position .. 51.0 inches.
(v) Length of Body e es .. 46 21/32 inches.
(c) Diameter of bOdY .+ «s . 1 13/32 inches.

(d) Thickness of Wall .. .. .. 7/64 inches.



(e)
(£)

(g)

(n)

(1)
N
(k)
(1)

(m)

(n)
(o)
(p)
(q)

(r)

(s)

(t)
(u}

(v)
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Materlal of Wall .. ..

Construction of Body ..

Color and Markings .. ..

Type of Filler .. . ..

Welght of Fllling oo e
Total welght of Torpedo ..
Churge/Welght Ratio.. ..

Wt. of fuse and polnted.
cover

.o . .o .e s

Weight of tube empty
less plug and cap .. .e
Welght of plug and cap ..
Length of pointed cover ..
Diemeter of pointed " ..

Length of aluminium
loclting collar .. .. ..
Maximum dismeter of
locking collar .. .. ..
Length of aluminium fuse
body

.o . . .o ve

Diameter of fuse body N

Length of brass _rlction
igniter-detonator assembly

Deluy powder traln .. ..

Steel.

Sheet steel rolled into
a tube and internally
welded. An internally
threaded sleeve 1s weld-
ed to one end of the
tube and an externally
threaded sleeve to the
other end. The former
recelves the fuse and
locking collar while
the other receives the
pointed cover.

Tube-brown with a
circumferential red
stripe Just inboard of
the externally threaded
sleeve. White triangle
near the mid-point of
the tube. Eleven inches
inboard of the extern-
ally threaded end
appesars a mark {see Fijg.
1.)

TNT: 36.4% Cyclonlte:
63.6%.

3.0 1lbs.
10.0 "
30.0 %

353.0 grams,

6.25 lbs.
416.0 grums.

4 3/16 inches.
1 5/8 o

o

13/32 "
1 21/32 1inches.

2 1/4 "
31/32 "

4.25 "

8.0 seconds.
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(7) Fuses llkely to be 4-2(e) nose fuse, or suspect-
found with 1t .. .. .. ed modiflcation.

(8) Components of
explosive train <+« Hot known.

(35) Arming time «s +s «. After eleven revolutions of
the amning vanes, ths clock
mechanism is sc¢t in motlon
and the fuse is then armed.

(10) Operstion .. .. .. . On release from the bomb
rack, s safety wire (E) 1s
removed from the arming venes and et the same time &
safety wire (14) 1s removed from the clock stop and release
bar (6). After elsven revolutlons, the arming vsne boss
(D) ralses the setting spindle (J) &" and thus. disenguages
the setting spindle stud (K) from the rotor. At the seme
instant, the spring-loaded clock stop and release bar (6)
moves upward untll the recesses in It are opposite the
spring-lcaded pawl (9) and the striker release bar (5).
When the spring-loaded pawl (9) engages the clock stop and
rolease bar (6), it prevents the settlng plece from moving
down snd stopping the clock if the spindle cap (B) is
sheared by the vanea. It also allows full movement of the
striker release bar (5), The contrlifugsl ssfety catch cam
(12) 1is moved outward by the rotary motion of the bomb,
and thereby leaves the striker held only by the knife edge
on the striker release bar (5. Since the striker (7)
i1s spring loaded, 1t will tend to force the striker release
bar (5) into the rotor armm (3). When the striker release
bar falls into the recess in rotor arm (4), which has been
brought into posltion by the movement of the rotor, the
striker 1s released. The striker then fires a primer cap
in the flash trsnslt contalner (Q) which sets off the
explosive train,

Remarks:

The clock 1s wound by removing the cover stud (G) and
insurting a key into the winding recess (1). £n 1lnapect-
lon hole located in the setting plece (H) dlrectly sabove
the gradusted scales and covéred by a screw, makes it
possible to determline the position of the rotor and the
stud on the setting spindle.

Rendering Safe:

If it 1s nocessary to remove the fuse from the bomb, the
following are two suggested methods:

(a) Teke great care to avold vibrsticn.

(b) Remove the cover screw from the Inspection
hols and then determine tho rolative positions
of the stud on the sseiting spindle und of
the rotor. If the stud is engaged in ths
rotor, the fuse i3 reasonubly safe, If the
rotor cernot be seen, the fuss is In u highly
dangerous conditlon.

(e} 1nject some quick solidfying substunce such ae
heeted csndle wax in the inspection hole untii
the cloek 1s filled, and then allow to set. Thi:c
%11l solldily and prevent the rotor from turning.
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