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The note ooiqpriaes a general description of ten different types of 
Japanese aircraft oamsras.    The descriptions are brief because the cameras 
have boon designed around standard prinolples and existing oameron from 
oth r oountrios and am oonsecue.itly of no ml lnveatlgational value. 
Onu or tno type« of laore recent design have howjver been described in 
lirvi.'ccr 'ietail. 
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1       General Desert.txon 

1.1 Oamera Type G.S.K.99 
(8M Figs.l and 2) 

i 

The Japanese Type G.S.K.99 oamera is intended far use in the air 
only since it is of the fixed focus type, being focusaod on infinity.   It 
is a fully automatic hand held oblique camera, i.e., n clockwork maohanian 
is embodied in its design which automatically winds the film over and sets 
the shutter.    When the mechanism is fully wound sufficient power is 
preserved to wind aver satisfactorily six exposures although twelve cyolos 
can be performed with one winding when the camera is tested without film. 

The camera does not compensate for picture spacing, consequently the 
spacing between the exposures increases progressively as the film is 
transported through the camera. 

The shutter is a copy of the Compur type but of a less complex 
design, having three speeds only and no time or bulb setting.    The omission 
of the tiao sotting prevents any periodical visual focus checks Doing made 
to the camera.   The shutter is set by the clockwork mechanism through the 
rotation of a cam and is released manually by the push rilcaso at the top 
of the camera.   The spuod and aperture actings are adjusted around the 
Ions oono by sliding spring loaded levers which read against t»D scales. 

A direct vision optical frame sight is provided on the top of the 
handle grips bracket. 

The hondlo-grlps-brackot is detachable to enable the oamera to bo 
fixed to an aircraft bracket and, by moans of the bovdon remote release 
rwchanism, a scries of overlapping obliques can ba Detained,   The number 
of exposures made is recorded through a snail aperture on the underside 
of the oamera body. 

The film carrier servos tiro purposos 

(a) acting as a back cover for the cacora and 
* 

(b) as a oarrior to which the "feed" and "receive" spool;   ura 
attached.   Spare curriers arc provided with the oamera which 
are Intended to be loaded before flitfit; these arc provided with 
safety covers to prevent damago to the film during stowage in 
the aircraft» 

The general characteristics of the oamera era oe follows:- 

(a) Siso » (including hand grips) 8" x 6" x 5". 

.  (b) sfolght o ki lbs. 

(a) Shutter • Pro-setting automatic Tompur" typo inter-lens shutt r 

(d) Spoeds » VlOOth, VaOOth and VWJth sooond 

(o) Lens « 7.5 c.ra focal length, F J.5 Aperture "Haxar" Tokyo 

(f) Format - 2.2« x 2.2" 

(g) Film • 10 pictures on standard 120 film. 

i 

' 
' 



Report Ho. FA.276/3 
Teehnioal Note No. IH.3Ö1 

1.2 Camera Type 5.K.100 

This Japanese camera is mainly intended for oblique photography 
but is fitted with a camera mounting ring whioh enables it to be mounted 
in a fixed position for vertical photography. 

There is nothing outstanding in the design of the camera but an 
interesting feature is the double extension lorm hood, which consists of 
two tubular castings the inner tube interconnected with the outer by pino 
and spiral slots -.vhich enables it to be rotated outwards thereby lengthen- 
ing tho oone to shroud the longer focal length lens, 

Thore are two alternative lenses with this camera which are attached 
to the oamera cone by bayonet fittings and arc interchangeable, a 20 c.n. 
straight and a 40 c.m. tele-photo Ions, 

The shutter is of the fixed slit focal plane type, with bohind-lens- 
flapa serving as a capping device while the shutter is being set.   Tho 
• xposuro speed is made variable by adjustment of tho main blind spring by 
a knob on the side of the oamera, the specda being indicated through a 
small aperture.' 

Tho body of the caciera accomr.odates the "food" and "receive1* film 
spools and arc carried in spool dogs.   Tho film is wound over by a direct 
g.ar train from the winding kiiob, no motoring roller being used, and thore 
is no initial friction loading on tho "feed" 3pool.   The absonoc of a 
metering roller or film moasuring device causes tho spacing between 
exposures to increase progressively as the film passes throufji the camera. 
A counter on tho side of tho gear box indicates tho number of exposures 
made reading up to 40.   To remove tho film spools, "pull out" spool dog;; 
havo boon provided at one side of the camera and aro of simple but very 
effeotivo design«   The lover springs for looking tho dogs in position are 
vulnerable as fitted to this oamera   since thoy are oxposed outside the 
oamera but whore the spool dogs are fitted to a film carrier v/hioh is 
housed inside a magazine cover this method is sinplo and rooommondod. 

A heating element is fitted inside tho oamera body and la controlled 
by a thermostat switch when switched on by the main supply switch which 
is on the outside of the oone. 

Hand grips aro fitted to each side of the enen .vhich enables tho 
camera to bo hold cocfortably in tho oblique position,    A shutter release 
trigger is adjacent to the index finger on the right hand hand-grip. 

"he general characteristics of the oamera arsi— 

(a) Hoight = 11?" or 14?" oono extended 
V7idth   - 15" x 10" including handgrij« 

(b) Weight - 15 Ifea, 

(o) Shutter • Fixed slit focal plain fabric pkuttar 

(d) Speeds - VlSOth, V200th and V^OOth aooond. 

(o) Lens » Tcls-Hoxar 40 o.a. F 5*6 

(f) Format • 15 x 12 M> 

(g) Film <• 18 o.a. wide taking 40 exposures 



• 
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1.3   Aircraft Carjera. Type '"•.lidentified 
racking I'ote reference Type 96 Canera 
l3eo figs. "'o.4 and 5} 

Thi.-i oamera is presumably intended for oblique and vertioal photo- 
graphy.   It is fitted with a recording clinometer and level   /iiich projects 
• o.iall inoge in two corners of the picture format; one showluj the 
inclination of the camera, in degrees, when used for oblique photograph;' 
and the other showing the level of the oamera when used as a vertioal 
•MM« 

A system of recording oollimating marks on the film are fitted. 
This consists of four miniature convex lenses fitted to the four sides of 
the oamera body aperture which are fooussed to the foool plane, thus when 
an exposure is maüe by the main lens, light striking these mi.iitture 
lenses is 0e.iv.r3ud to rooord a dot at the centre of the four sides of the 
exposure,   he intersection of the four dots fixing the centre of the 
format,   j'o adjustme.it ia provided for sotting up the lenses accurately. 
Since the camera is fitted with oollimating devices it implies that the 
resultant photographs are intended for use on photoyromnutrio work but 
would be of low accuracy . 

The camera is fitted with an inter-lens shuttor closely resembling 
'the types as used in the Fuirohild K.20 and K.8.AB camera.-, and has a 
"J'iklcor" y 4.5, focal longth 179.9 ran Ions. 

The right hand grip of the oamora oan be rotated throutfi an arc of 
approximately 90°, which operation sets the shuttor only. 

The camera is provided with a detachable film majazino and/or 
detachable plat.: changing boxes.   The magazine capacity la 40 exposures 
and the plate    ox;.~. 6 platus par box.    The film has to b: wound over 
after each exposure independently of the shuttor aotti:.,: hand :;rip by 
rotating a knob on the nagazino.    3oth the magazine n i' plate changing 
boxes are exact copies of the German 2eis magazine and nhan, .Ui : boxes. 
Changing boxes of this type are known to have boun used exto.-.sivolv In 
the 1914-18 war. 

The camera is supplied fron a 24 volt supply for tijo bunting 
elements inside the body and also for the fcutruocnt la ._•••.    "ho exposuru 
of the instruments is cont;x>liod from en oleotriocl wipe inside tho 
shutter asnonbly so that the instruments   -re recorded jtaulta/iunisly with 
the main exposure. 

A frame- sight is eroriud and can be folded whoii .ut ia use.    Thoro 
ia ol30 a rautul ring aroaid the cone of *.iie camera for   eatioji into a 
mounting for vertical photography. 

The main characteristics of tho camera are as follows:- 

(a) Height - 12" »idth • 12" x 9" including handgrips 

(b) /eight - a lbs. 

(o) Shuttor « Intor-lono typo 

(d) 3peeds B VlOOth and V^50th second 

(o) Lons = *:'ik::or" t 4.5, ? cal length • 179.9 m.m 

(f) Format m 16 x U.5 o.m.a 

(g) ?ilo • 10 o.a. wide taking 40 axnaaurea 

(h) Supply • 24 volt» D.O. for heater« only 

. 

- 
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";'• "• "Jni'i'intif led 1.4 Aircraft Canera, 
.   . 

This camera is designed for oblique or vertical photography and is 
literally a copy of an early Pairchild hand hold oblique camera.   There 
are no outstanding features on this camera. 

It can be hand wound or electrically driven, and for vertical 
photography an intervalometer can be coupled olectrioally to the camera 
having an interval range from 6 to 75 aeoo-ids, stopping up in increments 
of three seconds.   This intervalometer is a copy of the Pairchild B2 type 
intervalomotor. 

Although the lens components of the shutter unit were missing it is 
estimated that a lans of 20 cm. focal length was used and the aperture 
adjusting knob indicates a maximum aperture of F 4.5. 

'•/hen operating the camera by hand the winding handle can bo hinged 
out and rotated, thus •..•j.nding the film and sotting the shutter. 

When operating electrically, the motor which is embodied inside the 
camera provides tho poorer for winding tho film and sotting the shutter. 

The film 13 held flat during exposure by suotion from the pressure 
plate in the magazine. 

The winding of the film in the magazine is controlled by the motor- 
ing roller Jhich, being driven by the film, performs one revolution and 
by a system of levera ao~alutohea the "take up" spool driving dog3 from 
the main drive.   A counter is also incorporated whioh reads to 200 
exposuros and automatically returns to zero whan tiie magazine oovcr is 
removed.   The magazines are interchangeable on tho oomora. 

Tho main characteristics of tho camera are n3 follows:- 

(a) Height - 16" (including magazine) Wl'dth •> 12" x 10" 

(b) /eight = 25 lb« 

(c) Shutter = Inter-lens* typo 

(d) Speods =» */50th, VlOOth and V200th second 

(e) Lens = Kissing. Probably a 20 c.m. F 4,5 lens 

(f) Format • &?" X 7" urpjx)x. 

(g) Film •» 7" wide, talcing 200 exposures 

(h) Supply = 24 volts 

1.5 Aircraft Camaro, (Typ« Unidentified but titled on packing 
" -•""".""".""  _  

This cacv-ra la intoniod mainly for use as a hand hold oblique 
-   :•'., but h •••    ittinga which can be attached to tho camera for mounting 

it In a vcrtioal position for fixed vertical photography. 

The lens, being fitted to a sunl: mount focussing ring enables the 
camera to be use., at thart raigo for ground und, a scale of distances in 
ootras b-iiuf enaravesd for that purpose on the focussing ring ".round the 
bottom of the lcoa cuno. 

-5- 
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The oa-nera ijs primarily a roll flln oanera but hon a spoolal plato 
changing box adaptor to which the Zeiss typo changing; box can be fitted. 

Hand grips arc provided to onable the camera to lie held at an 
oblique angle, adjacent to which is the trigger relesoe for the ahutter. 
The film and shutter is wound ovor by a winding knob on the ri^ht of the 
camera. 

The shutter is a focal plane multi slit typo having three slits, and 
by adjustment on the spring t jnsion of the shutter a combination of six 
exposure spoeds can bo obtained ranging from l/60ih second to VVJOth 
second. 

Two sights are providod, one being a rectangular framo ci^ht for 
usii in the air, and the other a negative lens rootangular fra/.io .light for 
air or ground use, having a parallax connection line engraved on the lens. 

Tha camera generally, is an exact copy of the Fairchild K.10 aerial 
camera, with the exception that a greater range of shuttor spoeds are 
obtainable by virtue of tho multi clit shutter as against tic single slit 
ahuttor of tho K.10. 

Tho general characteristics of the camera, are as follows:- 

(a) Height = 13£". Width » 8" x 9" 

(b) ./eight « 11 lbs. 

(c) Shutter = Multi-slit focal plane typo 

(d) }pooda • VßO, VlOO, VlöO, V250, V300 and V'fOOtii second 

(o) i.ens = Hoxar, Tokyo, 25 c.m. F 4.5 

(f) Format = 7" x 5" 

(g) Film s 50 oxposurcs Daylight Loading 7" wido 

(h) Supply a iiil 

1.'    Aircraft Pyior-i (Typo Unldentlfi.id) 
.   . 

This Comoro has no reoenbl-nco to any known Maori) and ..ivoumably 
is purely of J tpanaae origin, with tho .•xccptio.i oi' .., Jons 
which i.    i cojy of tho Ovm-M ?oopur Shuttor and Te tsar J. na. 

use cannot bo exactly Jotorminöl aut as it has   i register gliao 
graticule and a spirit lovul which i.~ recorded on oaoh oxpusun.-, it is 
presumed that the oamera is jountod in a vortical position, and if the 
Ions its c librotod, tho resultant photographs could b-   i-   ! for noasuro- 
nont dvtormination.    Its purpose may have boon for roccrüing ooraöiiv. 
xroctiao.i. 

•'lie camera is a combined clockwork and eleatrioally o, 
camora, tho mechanism boiag remotely controlled either by a typo of 

-   -lortt.r or by  . t i_toi grij   control, oith'.r of which,  opaj 
a circuit to OPfrat* three solenoids in the camera.;  two Mlanolda  to 
roloaao oaoh shuttor und the third to relca3., the clou -«»rk ivchaniaa 
hich autonr-tioally Utaäa ov^c tho <3xrose<i /ortion of :11n and places a 

..   •• | ortion in the focal plane.   Th,. instrument shuttor i;: :J> iuto.Ti.tio 
shutter and therefore requires no prc-sotting whoroas tit. Tuin imago 

r i« a Coapur typo ahuttor and consequently resuir- - pro-sottingj 
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this ia done manually by a plunger on the side of the camera.    The reason 
for this latter arrangement is difficult to understand since a simple 
train of gears from the clockwork mechanism could easily have been 
incorporated to re-set the shutter. 

The intervalometer or remote electrical control oonsi3t3 of an 
esoaperaent mechanism of comparable robustness to a oar dashboard clock- 
work mechanism, which controls the time dwell before a relay is operated 
to fine the camera.    The interval can be yra-aot fron 0 to 40 seconds and 
has to be pre-sot manually aftor each exposure.    On the front of the 
control there is a dial and pointer for indicating tho interval', a main 
"on" "off" switch, a change over switch and an indicator lamp.   Throe 
electrical leads are led away from the control by normal plugs and 
sockets, one to tho source of supply, one to tho camera and one to tho 
roraoto manual pistol grip.    Tho control like the camera is supported on 
four rubber grummets to a metal base which is normally attached in tho 
aircraft by bolts. 

The pistol grip remote control consists of a casting, having a 
trigger release which when operated makes a common contact for the thxvo 
solenoids in tho camera.    A small mechanical dwell mechanism is embodied 
on the side of the grip which is interconnected with the trigger and 
serves to hold the contacts together for throe sooonds, should the 
trigger be released too early for the build up time of tho solenoids. 

A maximum of five exposures only can be made aftor which the oamcra 
has to be recharged -.dth a nu'..' film which is presumably daylight loading 
film. 

Then  is nothing   outstanding on the oamora worth any future con- 
sideration. 

Tho genoral characteristics of tho camera aro as follows:- 

(a) Height = 9". Longth 12", Width ft>" 

(b) Weight = 10 iba. 

(c) Shutter » Compur 

(d) Speeds   » VsOth, VlOOth, Vl50th. 

(e) Lens • Hexar Scries I 15 c.m F 4.5 

(f) Format   = 18 x 10 c.m. 

(g) Film a 5 oxposuras daylight loading 

(h) Supply   • 24 volts 

1.7   35 nun Cino Gun Pantra (Tyre number unknown) 
'      ." 

The oamora dsscribod below is a   clockwork driven cine gun camera 
of neat design and simple construction.    It can bo remotely controlled 
electrically by a push button and has a roraoto indicator .nit to indicate 
the amount of film used and also a flashing lamp to indioate the satis- 
factory running of the oacoro. 

The oamnra consist« of an aluminium easting which houses the 
clockwork motor and assocdatod msahanism.   An aperture is provided on 
the upper aide of tho oamora Into which tho 35 m>=. film magairlim is 
plaood.   An all motal focal piano shutter is used in conjunction with a 

I. -7- 
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mirror and 75 m.m lens, the mirror being necessarily interposed between 
the lens and shutter because of the design of the mechanism.   A harmonis- 
ing sight is fitted on the camera casting for aligning the camera lens 
with the airoraft sight.    A manually operated push button is also embodied 
in the camera and a three pin plug for connecting up the olectrioal lead 
from the remote indicator. 

The clockwork mechanism consists of a 3injjLo drum spring which is 
about the same dimensions as a standard single drum spring in a gramophone 
motor and is wound up by a butterfly grip, to which are moaned a train of 
gears driving a film metering coupling and a "toko up." rpool coupling. 
Linked up with a crank on the gears is a lover system v/hich engages with 
tho shutter.   An insulated cam i3 rotated ono rovolutioa per picture whioh 
actuates a set of contacts for operating the remote counter and lamp 
circuit. 

The shutter is of simple design but is not novol.    It consists of 
two motal plates, both having a slit about g" uide and l£" long.   Tho 
plates are traverse'" backwards and forwards across the fooal piano by a 
crank action by tho lever system on the mechanism panel.    Both plates run 
on tuo guide rods situated on each 3idc of the oamera mask platu, tho 
upper plate of tho 3huttor being driven by the crank pin and tho lower 
plato being driven by the uppor by means of a pin engaging in a slot in 
the uppor plate.    Tho lor/or plate being friction loaded to thu guide rods 
does not start to travel until the pin on the loner plate has travelled 
the length of its engaging slot which has the offoot of retarding tho 
travel of tho lower exposing slit thereby covering up thu upper slip whilst 
the shutter is travelling aoross the focal    plauc ready for making tho 
exposuro on the return.    Tho oxposure i:< created by a similar -novumont in 
tho rcvorse diroction with the exception that a limiting stop, only allows 
tho loner   plate to stay at rest until both g" slits comu into lino, when 
both pass ovor tho focal plane together, forming one coamon s.l it through 
which tho light passes. 

The film magazines aro interchangeable and are loaded into a chamber 
in tho camera, tho film being pressed in register by means of a metal 
pressuro plato in the magazine against a glass graticule mounted in tho 
fooal plane on tho camera mash plato.   Tho magazine is built up from light 
metal pressings, scrowed and riveted,   the inner portion supporting a 
spring loaded prossuro plato, and at each side of the plate is a guide 
roller and a sprocket motoring roller.    At oaoh side of tho brocl-ot 
supporting the pressure plate is a spool holding dog whioh supports a 
"feed" and "rocoive" spool.   Those spools ore similar in design to tho 
Leioa spools that fit in the Loiea cassettes and hold tho coma amount of 
film i.o., approximately sufficient film for 36 exposures on standard 
35 m.m cine film. 

Spaaing tho exposures is operated by the standard system of over- 
driving the "take up   spool through a friotion loading from tho metering 
sprocket roller, the metering roller doing a definite nunber of turns por 
exposure and the amount of film fed off from the roller to the "toko up" 
spool being taken up on the spool by the ovor-drivo.    As the diom---.r of 
film increases on tho    spool so the spool ."lips proportionately on the 
friction loading. 

Bach magazira has a safety sliding sheath whioh slides around the 
imor odge of tho magazine and covers up the exposing aperture when not 
in use. The handle on the door of the oamera magazine chamber is so 
designed to oouplc up to a dog on the magazino when fitted in the oamera, 
and the action of tunjag the handle to look, the door to the oamera also 
opens tho safety slide of the raagozino. Moving tho door haniiu to opon 
tho door also closes tho safety slide of tho magazine ready for removal 
fron the camera. 

—- 
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This oamera was received with aii inoonplete mounting, but the part 
fitted to the camera has been designed on robust lines probably to with- 
stand vibration from cannon firing aircraft. 

The lens fitted is a Japanese Hexar Series II 75 ra.m P 3,5 with 
adjustable iris diaphragm to P 8. 

The oamera appears to be of recent design probably towards the 
latter part of the <rar.   The oody is, an   aluminiun gravity oasiing with 
jnetal pressing attachments.    The clockwork mechanism appears to be a 
design which will withstand the- conditions of service vrear and tear, the 
gearwheels being mount.. 1 in b aring inserts on a mild steel panel.    This 
mechanism panel is easily detachable as a unit but is not intended for 
interchangoability since it is dowclled in j-o3ition in order to pick up 
accurately with the spring drum pinion and shutter unit which are left in 
situ when the panel is detached.   The electrical fittings appear to be the 
weakest part of tho camera, some of the fittin&s being very much closer 
than s" from the metal parts of the camera which is considered to be tho 
minimum safe distance for R.A.F. aircraft cquipnunt fittings. 

The remote counter unit consists of • smell r< ..atungular case in 
which is housed a counter moohaniso, a solenoid and indicator lamp.   Like 
most of the Japo,iose camera equipment, tho counter is spring operated and 
released electrically by the pulsing from the camera, the spring loading 
being re-sat by tho action of re-netting tho dial before each flight. 

The general characteristics of the oamera are as follows:- 

(a) Dimensions a 8" x V x 3" (excluding mounting) 

(b) Weight - 10 lbs. 

(o) shutter a Metal blodod focal piano type 

(d) Speeds   = 6 frames per sooond (approx.) 

(a) Lens   = Hexar, 3cr.II. 75 m.m,F 3.5 

(f) Format   = Is" x l£" 

(g) Film   » Mngazino loading 35 m.m oino film 36 exposures 

(h) Supply   • 24 volts and clockwork motor 

1.8   Japanoso 35 Bum Proo Oino Gtin C.-uwjrti C?ne Number'Unknown) 
(See 7ig.l5; 

Tho cine gun oamera illustrated in figure 15, is intended mainly 
for training personnel in the handling of an oironift machine gun on a 
hand operated gun mounting, but it oan also be fitted in an airoraft u 
a fixed gun and remotely controlled by a bowdon caole attachment, tho 
camera lens being harmonised with the aircraft gun sights, A standard 
ring and bead sight is normally fitted when the gun is used in the free 
position. 

Tho oamera appears to be of fairly recent design and considering 
that in the last stages of the Japanosu war It was found that in 'some 
instanoos hand oporated gun mountings were still being used, it is more 
than probable that thu design is new,   Hovjvor, oinoc power operated 
turrets teM ooapletely superseded tho hand opomtod gun mounting in tho 
R.A.P.  there is no r .ajon for oopylng or considering this type.    A 
general jesori/tio:. of tho camera is however given in order to retain a 
rooord of tho oaaura. 
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Like most recent Japanese camera equipment, the source of supply is 
clockwork mechanise, having sufficient power stored to wind over 100 
frames, each frame being j" x 1" wide.    The camera is cassette loaded,  the 
capacity of the oassettes being equal to 100 frames of 35 a,m cine film, 
therefore the mechanics must bo re-*iound after each burst of 100 frames. 
The re-loading of the camera with a new cassette in the air would be 
difficult since the film has to be threaded in the normal manner, i.e. from 
the "feed" oassette around a sprocket wheel, through the film gate, on to 
the sprocket wheel again and finally into the "take up" cassette.   There 
are no guide murks in the film chamber for ensuring the correct lengths of 
loops on entering and leaving the film gate. 

The mechanism consists, in the main, of a 5" diameter barrel 
gramophone type spring vhioh transfers the stored power through a train of 
gears via a snail clutch, the latter permitting the spring to bo wound 
without driving the mechanism.   Coupled to this is a "Wieder" type counter 
and a worm driven shaft which extends from the stock to the front of the 
camera linking up with the shutter and claw mechanism by another train of 
gears.    About mioVay along the shaft another drive is taken array to a 
sprocket nheol inside the film chamber, the sprooket -.vheel being of the 
continuously driven type, thereby feeding the film into and out of the 
film gate at a constant speed, where the claw oonvortr. the continuous 
movement to an intermittent movement. 

The shutter consists of a j"  diameter disc having teeth around its 
periphery v.-hich mesh up Tilth the    cchanisn driving shaft.    Two sectors aru 
cut out of the diso, a 10° and 40° sector, the former for oroating the 
exposure for the main image and the latter for recording the tima from a 
watch. 

The claw mechanism which is of the single tooth double sided drive 
type, is linked up .rith the shutter disc,  the rotation of the disc 
imparting an oscillating movement to the claw.    The teeth on the claw are 
withdrawn from engt- ement with the film at the bottom of the stroke by 
means of the claw driving pin riding along a sloping ramp. 

The film gate is a spring loaded, hinged stainless jteol bracket, 
an aperture being out right through the framing area and fitted to and 
behind the ga^o la a silvered mirror set at 45    to the lens axis for 
harmonising purposes.    The whole is enoused in an     lundnium casting 
finished with black crystalline paint. 

Two lenses are fitted to the oamera, the main ima^o lens being a 
75 m.m Hexar Sor.II with an aperture    of F 3.5, and a 40 ra.m Hexar Ser.I 
with an aperture of F 4.5 for recording the watch.    Both images are 
recorded simultaneously, the reduced watch üna^e  being recorded in the 
rebate bet ».on tho frames.    Thu oamera is operate! by a tri^cr rcloaso, 
the taking speed being   10 frames per second.    The duration of the 
operation is controlled by the  time that the trigger is depressed.    A., 
autonatio devioe is incorporated in tue mechanism to atop the camra 
before  the filir. runs completely out oven if the trigger is still depressed, 
Provision is also -.ade for opening the shutter in tho midway position to 
enabl. a sight to DC taken directly through the lens via the rdrror. 

Tho whole camera is eoruiii rod to be noil designed and worknanship 
of a good standard. 

The general characteristics of tho oaigpra are as follows:- 

Dimensions » 3"" x 12" x 6* (including sighting rings) 

*.t = 35 lbs. 

Shutter «= Rotating disc with 10° and 40° sectors 
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Speeds a 10 frames per second 

Lena     n Hexar 3er.Il 75 m.m   F 3.5 

Format .J"il" 

Piln     • 35 m.m standard cine film taking 100 frames per oaasetto 

Supply i Clockwork motor 

1.9 Single Kxicosure Free gun Cym-m (Typo nu-nbur unknown) 
(Seu Pig.ig 

This camera is a vexy early copy of the British Lewis Gun Camera 
known in the service as the "Or" III free gun jamera   and used during the 
1914-18 war for training purposes.    There is nothing new in this camera. 
It carries a carrier on which the normal 120 film is loaded, taking twelve 
2£" x 1:J" exposures for each film. 

The cocking handle winds over the film one frame oach time it is 
worked and the trigger rolcase makes one exposure o.ioh time it is operat-.d, 
i.e., only one exposure is made irrespective of ttio time that the tritivr 

is depressed.   The imago is superimposed with a grid from a glass 
graticule in the focal plane which enables assessment of the resultant 
photographs.   A 28.5 c.m» P 11 lens is used on the camera with an intuit- 
ions ahuttor. 

Ring and bead sights aro fittod for aiming the camera, the samara 
being pivotted on a hand operated gun mounting. 

The general characteristics of the camera arc as follower- 

Dimensions = 38" x 5" x 4" (excluding spore magazine film pan) 

Weight   a 20 lbs. 

Shutter » Inter Ions, approx. V 100th second 

Speeds   a 1 exposure each ca,.iora operation 

Lens       B Optor 2BL5 o.m.   P 11 

Pormat   = 2$" x 1'" 

Film       • Standard 120 film taking 12 - 14 exposures 

Supply   a Hand operated 

1.10 -""iffi" Exposure Fixed Gun Camera (Ty; | Hicib-.-r Unknown) 
(See flg.ll) . 

This oonera was desisted about the same time as the free gun 
(fig.14) and produoos ono exposure for each practice shot. 

It differs only in that it is intended to simulate a fixed gun in 
an aircraft and is secured usually on the outside of the aircraft wing, 
heno.; the    streamlining.   It is adjustaolc on its mounting for harmonisa- 
tlon with the aircraft gun sights and is operated by bowden oable ronote 
controls. 

The camera is almost a copy of the early Jritiah G.22 singlo 
exposure fixed gun earners, it performs the same .operations, resembli.3 the 
earner* in shape and is fittod with a lens oap.   A 13.5 c.m. ".0X0" P 4.5 
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lens is used on this camera whereas on the Dritish version a lens of 
approximately twice that focal lens was. used. 

This camera being of obsolete design has no photographic advantage 
or movements worth considering on future designs. 

The general characteristics of the camera are as follows:- 

Dimensions = 20" x o" x V 

Weight   3 15 lbs. 

Shutter = Inter len3 type VlOOth seoond approx. 

Speeds    = 1 exposure each camera operation 

Lens       = "TOTO" 13.5 cm.   F 4.5 

Poraat   = 2i" x 1?" 

Film       = 120 film taking approx. 12 - 14 exposures 

Supjly   • Remote manual operation. 

Pigs. 1 to 15 
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FIG. I. 
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FIG  2 

G.S.K. 99 JAPANESE HAND HELD OBLIQUE CAMERA 
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FIG. 5. 

. ^JAPANESE HAND HELD OBLIQUE CAMERA 
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FIG. 9 & 10 

FIG. 10. 

JAPANESE VERTICAL  ROLL FILM CAMERA 



FIG. II & 12 

FIG. 12 

JAPANESE 35 mm. CINE GUN  FIXED CAMERA 
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