








graduated in 2 mil intervals from 50 to 150; 100
mils represents normal or zero deflectiion.

RELARKS.,

The telescope-appears to be well built,but there is
notiiing exceptional in its design. The method of
employing one man to set range leaves thc gunner free
to track the target and fire the weapon, The
reticle design presents many extra narkings io the
field of view that may confuse the gunner when
tracking an obscure target.

Source :- Aberdeen Proving Ground.
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by the procedure recommended by Scott Vol I
p.694. The conversion of the phosphoric acid
to the ortho form by heating with nitric acid
apparently does not achieve complete conversion
as the percentages obtalned in six esatimations
varled considerably, the highest being 95%.

In the form received the apparent density 1ia
1.3 gm/ec while after crushing the denslty is
2.06 gms/cc indlcating that the substence 1s
3lightly porous. The density given by Mellor
for black phosphorus is 2.69 gm/cc. The sample
is a good conductor of electrliecity, which
property is peculiar to the black variety. The
1id of the capsule bears a label with ldeographs
which, translated, read "Incendlary Hand
Grenade - Ignition Capsule”,

Mounting Straps. Seven pleces of green
rubberized fabric 2 cm wide 0.5 mm thick, One
plece of green rubber, 0.8 cm wide, 0.5 mm thick
and one plece of chocolate coloured rubber

2 cm wide 1 mm thick are stitched together to
form a frog, enclosing the bottle and holding
the lgniter capsule in place agalnst the base
of the bottle. Final adjustment for tension on
the capsule is made by means of the adjustable
strap passing through a plastic buckle. 1In the
clear model the harness was constructed of
canvas strap and had largely perished.

General iWeights and Dimensions.

Welghts.
Complete as packed 1327 gm {2 1b 12 oz)
Bottle (filled) 750 gm (1 1b 10} oz)
Inflammable liquid 269 gm ( ~ 93 oz)
Igniter 58 gm ( - 2 oz)
Igniter compound 26 gm ( - 1 oz)
Dimensions. Length Diam
Container 34 cm (13%") 9 com (337)
Liad 9,8 em ( 4" ) 9 cm (33")
Immer tube 31 em {121"}) &.6 e¢m (33%™)
Packing piece 5.5 cm ( 2%") 7.9 em  {3%")
Packing plece
disc depth 0.4 cm (3") 7.9 em (33"}
Central hole 3 cm (1%")
Igniter case 11d 2,5 em (1") 7.7 em (3-3/1¢")
Igniter casebody 2,2 cm (") 6.5 cm (2%")
Packing dises (6} 8 cm diam (35")
Bage packing ring 8 cm outer diam,
height 2 cm (3% in, § in)
Felt Pads 5 cm sq, 0.3 cm
thick (2 in, % in)
Carrying tape €8 cm long, 2 cm
wide (262 in, % in)
Ripcord 45 cm long,
0.1 cm dlam  (17% in, 1/161in)
Bottle 25 cm high, 6 cm
diam (92 in, 2} 1in)

Igniter capsule 1,7 cm high,6 cm
diam. (% in, 2% in)
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(h) Function. The igniter capsule is secured in
position and the grenade thrown foreibly
against a hard target. The bottle and capsule
are shattered,and the friction between the
pleces of phosphorus gives rise to lnstant
ignition of the inflammable filling. The
viscous nature of the filling prevents undue
apleshing and ensures adherence to the target.
On actual trial 1t was found that the lateral
spread of fllling wes about four feet and that,
when functloned above ground level,most of
the filling burnt at the point of lmpact. It
was noted alao that the rubberized harness
itself had good incendiary properties and
continued burning after the main filling was
exhausted.

Another effect was that as the filling burnt
from the surface of pleces of the phosphorus
the latter burst into flemes, asccompanied by
considerable spluttering and spreading of
burning phoaphorus. Actual burning times
observed were: filling 75 secs, phosphorus
90 secs, rubber harness 3 minutes.

(SOURCE: 2/1 Aust CW Laboratory RAE)
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Long, leads are held in cable form by clamps. In many
instances the design of the componenta was copled
from American construction. The more obvious examples
of copylng were in the tuning condensers, resistors,
valves, valve sockets, Lord type shock mounts used
for supporting the valve socket base plate, by-pass
condensers and the knife switches. The design of the
rotary switches, coils, r.f. chokes, plug-in meter
sockets, terminal strips and relays are of Japanese
design end seem inferior to similar Amerlcan
components.

Verious types of insulating material are used,includ-
ing glass, wood, ceramlcs and phenolic resin plastic
similar to bakelite. The switches and coil forms use
trested wood.

(b) Voltage Distribution and Control Panel, This
component is 19§ ins high, 297 ins wide, 9§ ins deep
and weiphs 65 1b,

The naneplate on the distribution panel states that
the unit is a Model C Mark 40 panel, belng part of
Type 94 Mark 1 Yireless. The date of manufacture was
April 1940.

Fanel lamps are provided, in addition to a 12 volt
d.c. outlet for an extension light.

The penel has provision for metering and controlling
voltages obtained from the motor-generator system.
Pour overload relays and two automatic voltage adjust-
ment relays are provided. Connections for input and
output are made on terminal strips at the bottom of
the front panel, Whlte rubber casble is used for inter-
connections between generator, dlstribution panel and
trensmitter. FPlupg-in type meters are used with the
panel. Drawers are provided in the bottom of the
distribution panel for storing during transit such
items ss meters, fuses, lamp bulbs and relay colls.
Rollers are located on the bottom of the control panel
to facilitate its removal from the case. The
distribution panel case Is constructed of wood wlth
metal strips along the edges. Rope handles are
effixed at each end, Shock mounts are not provided
for any componenta of this unit as the construction

is heavy enough to withstand considerable shock with-
out. damaging the equipment,

REMARKS,

This equipment does not use an excessive number of
controls or complicated drive mechanisms as is often
found in Japanese equipment.

Nelther the trensmitter nor the voltage dlstribution
panel 18 desipgned for weatherproollng,and no pre-
cautlons against [unpus or extreme humidlty are
evident. luch use is made of nickel plating on relay
parts, bolts, nuts, pasnel lamps and coll taps.
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WIRELESS SET MODEL 94 TYPE 6

Clrcuilt Diagram

FIG 4
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DILL READING
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The interior of the case is lined with felt
approximetely 10 mm thick. The amplifier 1s painted
khakl externally and silver on the 1nside.

Reading from left to right, the panel arrangement
ia as followa:-

Input terminal sockets, potentiometer, power on -
off switch, output meter, change switch, power
terminal sockets and output terminal (eerphones).

In order to change the valves, the cover 11id is
opened by pressing down the top stud on the inner
cage.

The front face of the inner case 1s removed by un-
screwing the six main screws which are behind the
bars. On the inside there 1s an electro magnetio
screen and from the left the valves are arranged as
follows:-

1st Stage - amplification valve (receiving tzpe)Vl
2nd " " " ( " ) ve
3ra " " LA L ") Vs

The potentiometer adjusts the input on the second
stage amplifier ocontrol grid in 10 stepas. The
total output increases with an increase on the
potentiometer control scale.

The amplifier 1s a three stage low frequency unit
of the resistance capacity type utilizing UZ-77
amplifying valves in all three stages.

The degree of amplification 1s 300,000 and the
frequency range 20-100 cycles, During laboratory
tests, 1t waa not possible to get such a high gain;
as a consequence the distence range is far below
what 1t 1s assumed to be when the set 1s operating
properly.

The output is adjusted by varying the second stage
valve V2 - UZ77 grid controlled patentiometer (P1l).

The output meter, which 1s next to the copper oxide
rectifier, 1s a 200 micro-amp smmeter and reads

the battery voltages, that 1s, 1f the change switch
K2 is turned to "A" volts, point 3 on the diagram
is connected to A and 10 B, the output moter (M)
and the shunt reslstance (R 17) are conneoted in
parallel and alao to the low voltage battery through
the series resistance (R 15, 20000 ohms). The
output meter pointer should stop near the red
luminous paint mark of graduation 125, with the
chenge switeh turned to "A" volts graduation point
1s equlvalent to 6,5 volta.

When the change switch (K2) 1a turned to "B" voltas,
oint 1 is connected to A and 8B, The output meter
?M) and the shunt resistance {R18) are connected

in parallel and also to the high voltage battery,
through the multiplier (R16, 500,000 ohma); the
output meter ahougd stop near the red luminous paint

mark of graduation 125.
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With change awitch (K2) at "B" volts, graduation
point 125 corresponds to 135 volta, If the meter
switch (K2) 1s put as "output meter", polnts 5A
are joined and the output meter (M) and the
secondary of the output transformer (T2} are acrosa
opposlite corners of the brldge. If the meter
awitch {K2) 1s put at "short circuit", the output
meter w1l be disconnected end 1ts moving coil short
circulted. :

When accurate measurement is essential a 100 micro
amp ammeter is used in the place of the 200 micro
amp ammeter. In this case the change switch must
definitely not be put at short circuit. The two
direction finder unlits recovered in the

Myltkyina area differ, both electrically and
mechanically, from the unlt recovered in the Imphal
area.

Electrically, the former units differ from the
Implial unit as follows:~

Output transformer (T2) does not incorporate the
condenser coupling arrangement as 1s the case in
the Imphal unit. The transformers are the same
slze but there are four terminals on the

Myltkyina unlits as compared with six terminals

on the Imphal unlt, Mechanically the units differ
as follows:-

The Myltkyina units have in effect ‘double panels
due to the method of mounting employed. The

outer panel is finlshed in a dull brown or khaki.
Holes are cut in the panel for all the inner panel
controls to project through. Beside each hole is
riveted a small tab with the function of each
printed on 1t. This outer panel is backed with
felt and when in place, 1s fastened to the carrying
case by means of four screws, one ln each corner.
Thus the amplifier 1s completely suspended in felt.
The inner panel 1s made of soft iron and is
finished 1n aluminium paint. It beers no markings
other than the factory assembly number.

Another mechanical difference 1s in the layout of
the power input plugs and the headset meter output
plugs. Cabling designed for the Imphal unit does
not fit the plugs on the units recovered at
Myitkyina, due to a slight difference in mounting
centres. The loop cabling will fit all three
unlts recovered.

Dimenslons are as follows:-

Carrying Case

Helght 11% ins
width 12% ins
Depth 7% ins

Amplifier (Overall)

Height 7 ins
Width 9 1ins
Depth 6 1ins
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Loop Cord - 1length 58% ins
Power Cord - length 59 1ins
Meter Gord - length 383 ins
Phone Cord - 1length 53 1ns

Total welght of loop, amplifier and battery
case 1s approximately 763z 1lb.

(c) Battery Case. This case is 12} ins high,
WZ Ins wide, 7 ins deer and is painted khakl
colour on the outside.

The inside 1s covered with felt which had been
lmpregnated with an acid resistant material

to prevent corrosion by the dilute sulphuric
acld of the battery.

The box contalns three 2 volts colleid
batterlies and three 45 volts dry batterles.
The battery terminal, to which the power lead
iy attached, 1s recessed and covered by a
flap.

3. Method of Operation.

(a) Inspection. Before operating the set and
after connecting the D/F loop, amplifier and
battery case with the respective leads, pay
particular attention to the follawing polntas:-

(1) Are the batteries connected securely
and correctly inside the hattery case?

(11) Is the amplifier power switch (K1) 1in
the "off"™ position?

(111) Does the amplifler potentiometer read
"0"?

(b) Operation.
(1) Plug power cable into the emplifier,
and then into the battery case.

(11} Turn amplifier power switch to "off",

(111) Turn change switch (K2) to "A" volts
and "B" volte.

(1v) Plug headphones into the output sockets,
turn the potentiometer from C to 10
end swltch on the smplifier

(v) If the D/F loop is turned slowly, there
should be heard loud and faint sounds from
the commercial frequencies, When 1t is
known that the set 1s functioning
correctly at once turn the amplifler
power switch to "ofr".
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(vi) Level the D/F loop with the spirit level,
locsen the compass locking screw and turn
the loop until the compasa points
accurately North and South. It 1is
essential to see that there is no magnetic
substence near the D/F lcop. With the
compass polnting north and south, rotate
the graduated base until the Index reads
0° and clamp the compass needle.

(vii) Switch on the power switch, slowly rotate
the loop and roughly find the point of
minimum signal.

(viii) Unplug the headphones, plug in the
current indicator (100 micro-amp) and 1If
the meter switch is turned to "on", the
pilot lamp inside the meter will 1light up
and the pointer will move. Now adjust
the potentiometer until there is a
measuragble reading on the meter.

(1x) Revolve the loop slowly in the region
of the angle of minimum signal, note the
change of output with angle and obtailn
the angle of minimum meter reading.
Observe the output meter readings shown
on the graph and the minimum angle will
be clesar.

(x) When accuracy is required, revolve the
loop through 180 degrees, find the point
of minimum cutput end take the mesn of
the true and reciprocal bearings. To get
accurate results, the receiver, ammeter
and D/F loop must not be within one metre
of each other.

4. REMARKS.
The equipment is extremely well built mechenically
and all components are designed for cerrying. It
appears that three to four men would be required for
operation.

The range of dstection 1s not known, but under ideal
conditions, it 1s believed that 1t would not exceed
2 miles maximum,

An accuracy of within one degree 1s claimed in the
factory test record.

The units examined were made by Nippon Donki KX,

Tokyo and dates of manufacture are given as
April 1939 and December 1939.

(SOURCE: EEIS - INDIA).
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SIGNAL ROCKET

MODIFICATION |

GENERAL

The rocket is similar to the British Signal Rockets

(1 1b) ¥k III and is probably used for the same purpose,
nanely day or night gignalling. The weight of this
rocket 1s 550 gns (1}lb).

DESCRIPTION (Figs 1 - 2)

The components of the rocket consist of (a) composition-
filled case closed by a removable plug (mflsmings3 and (b)
upper cylinder containing white stars. A gtick, which
wag missing from the equlpment examlned, fitg into a
metal socket lashed and glued to the case and stabilizes
the rocket during fiight. The rocket is painted brown
and has label pasted on side of case and tranglated as
"Manufactured Nov 1942 L of A Nippon Fireworks
Corpany"”.
Another label on the upper cylinder is translated as
"Signal Rocket Modification 1".

(a) Cage: Thils congists of a rolled paper tube choked
at the lower end to form & vent. The rocket composition
which is pressed into the case, has a conical cavity
in the centrs. A plece of qulckmatch 1s attached to
the inslde of the case below the vent and a short length
of 1t protrudes through the vent into the cavity., The
romainder 1s coiled up loogely between the vent and the
removable plug and when uncolled serves as a wick
igniter.
The rocket composition 1s a gunpowder with the following
ingredients:~

Potessium Nitrate 647

Sulphur 12%

Charcoal (by difference) 24%

Above the rocket composition is a primed paper dlsc
to which 1s attached a plece of gquickmatch. The ends of
the qulclmatch pass through two channels in a 15 mm thick
layer of cardboard above the rocket composition and
into a small charge of gunpowder which, when ignited,
ignites and ejJects the stars.
The gunpowder ejection charge weighs 8 gms and hag the
following compogsition:-

Potagsium Nitrate 64%

Sulphur 13%

Charcoal (by differsnce) 232

(b) Upper Cglinder: This cylinder consists of a
cardboar ube with an outer layer of paper and is fille
ed with sixteen white stara.

One end 1s closed by nine cardboard spacling discs and a
circular wooden block covered with a paper cone., The
other end 1s attached to the case, the jolnts being
sealed wlth paper strips.

The gixteen stars are arranged in the cylinder in tour
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1s the stiff capped spring, which is compressed

when the barrel is screwed into the outlet valve.
The far end of the barrel 1s fitted with a spigot

to which 1s wired a 1.4 cms length of 7.5 mma

rubber tube, The aplgot also carrles two pins, which
engage 1n the bayonet slot in the support tube.

(¢} Support Tube: This is a 9 mm. length of plated
heavy brass tube cut away on both sides to allow
obasrvation of the detector tube in operation, It
has two bayonet slots cut in the base to engage the
gim in the barrel and two spring clips, seen on the
eft In Fig 2 and on the right in Fig 1, to hold the
Standard colour tubs.

(d) Standard Colour Tube: This is an 11 cms length
of 9 mms glass tube sealed at both ends enclosing a
paper cylinder divided into slx equal portions of
varying shades of blue. Esch blue gection 1s overe
printed with the percentage carbon monoxide appropriete
to the colour assumed by the detector tube f11ling.
The range provided for 1s 0,05% - 1.0%.

{e) Detesctor Tube: The tube 1s an 11 oms length
of 4 mms ags e drawn out and sealed at both ends
with a constriction 2 cms from one end. The dark
portions seen In Fig 2 are palnted red to accentuate
any blue colour developing in the filling. The active
£111ing which occuplea 3 cme of the tube 13 composed
of pumice gramiles impregnated with iodine pentoxide
and fuming sulphuric acid held in place with a plug of
glass wool at elther end. The presence of sulphate
and iodine was qualitatively confirmed, and the re-
action to carbon monoxide verified.

FUNCTION

No check has been made on the accuracy of the quanti-
tative indication. As consftructed it could not be
uaed to detect any war gas.

Extracts:-

e detector ‘tube conslsts of a glass tube with
the detector reagent, (Pumice saturated with an
aqueocus solution of iodine pentoxide to which fuming
sulphuric acid has been added after drying), fire
sealed at both ends. These ends are cut off before
use.

Although the detector chemical 13 ash white at first
1t turns blue to a degree varying with the concen-
tration of carbon monoxids. 'zhls 1s compared with
the standard colours and the concentration determined.
This detector is able to measure from 0.05% to 13
concentration of carbon monoxide. The following pro-
cedure 1s adopted when using the equipment: Opsn

the cover of the portable box. Take out the pump and
place the support tubs and standard colour tube in the
front end of it. Cut off both snds of the detector
tube and ingert 1t into the support tubs with the end
with the swelllng fittlng into the rubber tube at the
front end of the absorption tube.

Squesze and releass the rubber bulb 10 times. Then
the tone of colour in the detector material is com-
pared with the standard colour tube. The detector
tube will be discarded after use. Howaver 1n case of
continuous use it can bse used further when 1t is wmade
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reinforced with a 3/16~inch bead of the same
sheet metal, flash welded. This material ie
of 20 gauge steel (.037 inch). The bottom
plate, forming the foundation of the unit, is
of 17 gauge (,055 inch) sheet steel, The
construction of the magazine mouth is similar
to the magazine receptacle on the machine gun.
A simple spring loaded hook-latch locks it to
the magazine body. This latch is a stamping,
machined only on the locking lip. The
charging handle is a crude forging, showing a
minimum of machine work and with the hinge
joint at the outside of the bullet end of the
hopper, A simple, riveted hinge Joint
permite the operating handle to be folded
upward and when closed, this clips to the
outside of the hopper in such a manner that
rattling cannot occur,

The 2-3/4 in handle is of two pleces of a
wood eimilar to walnut, 9/16 ins. diameter,
attached to the forged hinge section by a rod
running longitudinally through thelr centre
and riveted over a pressed steel end cap.

The upper portion of the wood handle is 15/16
in long while the lower is 1-1/8 ins. A
steel sleeve 9/16 in., dlameter and 1/2 in.
long, forms a waist unit at the centre of the
handle, This serves no purpose other than
as a bearing point for the spring clip
holding it in the folded and closed position,

A riveted pin near the hinge joint of the
charging lever contacts a stop lip on the
lever to prevent 1t from belng with@rawn
completely from the hopper, Since this am
is a low carbon- stamping steel, the lip
upsets with use, permitting the arm to bs
withdrawn a slight fraction of an inch, Thus
on the return stroke, the cartridge face of
the arm is slightly withdrawn from the hopper
opening, and due to normal play in the hinge
Joint, slips out of position and jams against
the outside of the hopper. This could be
corrected by minor redesign,

(11) Type 99, 7,7 rm loader.

This differs only in minor dimensions from the
above, plus the addition of a detachable oiler,
The oller is held to the top of the loader
between the hopper and the magazine mouth by
a femele dovetaill receptacle welded to the
unit. A male dovetail lug on the oiller tank
fite into thie, and a flat spring lateh

holdes the oller in position. The oiler
holds an estimated 1 fluid ounce of oil in the
flat rects.ngular tank measuring 1-5/16 x
3~1/8 x 9/16 in., of pressed steel, seam
welded. A vented screw cover serves as a
filler eap.

(b) Function and features of oiler, This unit
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the left objective. The adjusting roller for height of
Image 1s located gn the under slde of the outer tube
approximately 180" from the range roller.

Becauge of the design of the penta priam holder and
the lack of adjusating ports in the outer tube, it is
aggumed that the penta priams are adjuasted by triel and
srror outside of the instrument until the prisms are
properly aligned with the optleal axls of the range
finder. Plano-parallel windows, instead of the uaual
wodge windows, are placed in front of the pentea priam.

(b) Tracking Telescope: The inatrument received was
Incomplete as the entlire eyeplece was missing. Data
sngraved on the cover plate for the erecting system
atate that the Instrument has a powsr of ten dlamsters
and s field ot view of five degrees, The reticle con-
sists of a small circle (angular dlameter undetermined)
engraved on a plece of plano-parallel glass.

The body of the telescope 1s made of cast aluminium to
which is attached the male portion of the dovetail
adapting bracket., A spring latch locka the telescope
in place.

The erecting aystem conalsta of a modified Amici prism.

(¢) Graphical Altitude Computor: This accessory
congists of a pendulum arm enclosed in a circular
holder, The pendulum 1s gradusted with a vertical
scale in incrementa of 50 metres from 100 to 1000 metres,
representing slant range. The face of the holder has
a gradueted scale consisting of vertlcal lines repre-
senting altitude and a segment of & circglar scale
graduated in single degrees from O to 70" denotes the
angle of site.

A light oll 1s used to dampen the movement of the
pendulum,

The graphical computor is attached to the outer tube
to the right of the range drum by a dovetall bracket.

(@) Cradle: The trunnion bearing arms are cast as an
integral part of the body. The body fits over the azi-
muth worm wheel which 1s sssumed to be clamped to the
tripod head, Turning the azlmuth worm, which is part
of the cradle, causes the range finder and cradle to
be rotated about the worm wheel. Elevation is
accomplished by direct manual pressure applied %o the
handle attached to the range finder.

(o) Gensral Characteristics:

POWOT  as 4e e se ee ss . 24

Field of view es s¢ es s+ +o undetermined
Diameter of entrance pupil +. .. 1.9 ins

Diameter of exit pupll .. +. .. .08 ins

Base lemgth +¢ <o «o .. <u .. 2 metres

Dlopter movement ee ea eo et 2 to-—4 diopters
Measuring limits se es es o+« 500 to 20,000 metres
Inter-trunnion distance .. .. .. 35-1/2 ins

Overall length 44 4+ s¢ ¢ o« o86 1ns

Welght ee e se ss ee s+ 148 1b
Manufacturer es e+ s es +» undetermined

Date of Manufacture .. .. .. .. 1942

REMARKS

The msthod provided to correct for rarge sliminates an
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extra optical wedge and allows a more symmetrical
optical assembly to be used. This appears to be
desired by the Japanese in order to have both fielda
of view equally bright., The syeguard assembly ia a
direct copy of the Carl Zeiss design and 1s par-
ticularly good in that 1t will accommodate faces of
various width without disturbing the inter-ocular
getting or cause uncomfortable pressure on the
observer.

The lack of adjusting ports and wedge windows in the
outer tube necessitates major dismanmtlement to correct
any maladjustuments that cannot be corrected by the
height of image or range mechanlsm.

(SOURCE:- ABERDEEN PROVING GROUND-MARYLAND)

2 METRE RANGE FINDER

MODEL 97 TYPE 2

FIG | Reticle Pattern,































