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The note coaprices a peneral desoription of ten different types of |
Japanesc aireraft cameras, The descriptions are brief bocause the cameras

1 have boon desigaed arcund standard prineiples and existing oameras from |
oth r countrics and aro consequeiitly of no real investigational value,

] Ono or two types of more reosnt design have howover been described in | '
greaier detail,
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1 General Description
1.1 Camera Tyye c,s,xjgg ' 1
[ Sec Figs,l and 2
b % The Japanese Type G.S.K.99 camera is intended for usc in the air
. only since it is of the fixed focus type, being focussed en infinity, It
H is a fully automatic haiid held oblique camora, i,0,, & clockwark mechaniamm
iz embodied in its design which automatitally winds the £ilm over and scts
the shutter, When the mechanizm is fully wound sufficient.power is
prescrved to wind over satisfactorily six exposures although twelve cgycles
oan be perforcied with one winding when the camera is teated wlthout f£ilm,

The camera’does not conpensate for picture spacing, oonsoqmntly the
spacing between the exposures increases’ pmgreuivaly as the film is
tranaported through the camera,

The shutter is a copy of the Compur type but of a less oamplex
dssign, having three speeds only and no time or bulb setting, Tho omission

of the time sotting prevents any periodical visual foous checks being made
to the camera, The shutter is set by the cloclkwork mechanism through the

rotation of a cam and is rvlcased manually by the push rmleasc at the top
of the oamora,

The spood and aperturc settings are adjusted aroumd tho
lons _cono by sliding spring loaded levers which rcad against 4wo scales,

A direct vision cptical fram sight is provided on the top of the
handlec grips bracket, ]

L

: ] 3 {

Tho handle=grips=bracket is de.tmue to enable the ocamora to be
fixed to an aircraft bracket and, by moans of the bowden remote release
mochanism, & scries of ovorlapping obliques can be obtainod, Tho mumber
of exposures mado is rocorded through a small aporbum on the undersido
of the oamera body,

Tho £ilm carrier servos two purposes

(a) acting as a back cover for the camora and

'E’ Ly

(b) as a carrior to which the "feod" and "rvceive® spools are

attached, Spare carriers arc provided with the oamcra which
. are intended to be londed before flight; those arc provided with
safoty covers to prevent damago to the film during stowage in
the aircraft,

Tho

(a) Sizo = (including hoad grips) 8" x 6"
« (b) Wcight = 4 1bs.

(c) 5

Shuttcr = Pree=sctting automatic "Compur” type inter-lens

(a) s

Spocds = 1/100th, 1/200th and 1/100th sccond

géncrnl charactoristics of thc camcra are as followa:=

x 5%

shuttor

. (o) Lena & 7,5 com focal length,

F 3.5 Apcrture "Hexar” Tolgyo
(f) Format = 2,2" % 2, 2"

g) Film = 10 pictures on standard 120 film,
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1,2 Camera T S,X,100
(See Fig.gl

This Japanese camera is mainly intended for cbliques photography
but is fitted with a camera mounting ring which enables it to be mountod
in a fixed position for vertical photography,

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

There are two altornafive lences with this camora which are attached
to the camera conc by bayonot fittings and arc interchangeable, a 20 cem.
traight and a 40 cem. tele=photo lens,

The shutter is of the fixed slit focal plane type, with bohind-lcns-
flaps sorving as a capping device while the shutter ig being set. The
xposure speod is made variablo by adjustment of the main blind spring by
a knob on the sido of ths oamera, the speods being indicated through a
small aperturs,’

The body of the camcra accommodates the "foed" and "receive" film
spools and aro carried in spool dogs, .The film is wound over by a dirvct
goar train from the winding kb, no metering rollcr being used, and there
is no initial friction loading on the "foed".spool. The absencc of a
metering roller or film moasuring device causes the spacing between
exposuros to incrcasc rrogressively as the film passos through the camora,
A counter on the sidc of the gear box indicatcs the number of oxposurcs
made reading up to 40, To remove tho film spools. "pull out™ spool dogs
have been provided at onc sido of the camera and are of simplc but very

ffcetive dosigne The lover springs for locking tho dogs in position arc
vulnerable as fitted to this camera since thoy arc oxposed outside tho
camera but where the spool dogs are fitted to a film oarrier which is
housed inside a magazine cover this method is sipple and recommoended,

A hoating element is fittod insido tho camera body and is controllied
by a thermostat switch when switched on by the main supply switch which
is on the outside of the cone,

Hand grips aro fittod to cach sids of the casern vhich emables th

camern to bo held comfortably in the oblique rosition, A shutter rel
; < : .

trigger djacent to the in n m the r ¢+ hand hand-grip,

fa4

noral charactori

) Hoight = 115" or 14" ocon

15" x 10" includin,
15 1bs,
Fixcd slit focal plain fabric
1/190th, 1/200th and 1/300th &
(o) Lens = Telo-Hexax 40 c.me F 5,6
(f) Formt = 15 x 12 ceme

(g) Film = 18 c.m. wido taldng 40 exposure
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1,3 Aircraft Canera, T Unidentified
Facking Mote reference Type ansra
(Jee figs, “o.4 amd 5)

This camera is presumably intended for oblique and vertical photo-
graghy, It is fitted with a reoording clinomster and level which projeots
5 8 snall image in two corners of the ploture format; aie showing the
inclinatica of the camera, in degrves, vhen used for oblique photography

and the other showing the level of the camera when uded as a vertioal
oazera,

B e g A

A system of recording collimating marks on the film are fitted,
This oconsists of fouwr miniature convex lensea fitted to tho four sides of
the oamera body apcrture which are focussed to the focal plano, thus when
an cxgosure is made by tho maln lens, light striking these minlature
lenses 1a ccaverged to reoord a dot at the centre of the four sides of the
[ exposure, the intersection of tho four dots fixing tho oentre of the

format, o adjustmeat is provided for sotting up the lensos accurately,

3incc the oamora ia fittod with collimating devices it implies that the

resultant photographs are iatended for use on photograymetrio work but
would be of low aocuracgy,

T

P -~

The oamera is fitted with an inter=lens shuttor closoly resembling
“the typos a3 used in the Fairohild K,20 and K,8,AB oameras, and has a
""kkor" F 4,5, focal longth 179.9 m lena, S

The right hand grip of the oamora can be rotated through an aro of
approximatoly 90°, which operntion scts the shuttor only.

The camera is provided with a detachable film magazine and/or
detachable plate changing boxos, The magazine capacity is LO exposures
. and the plate boxocs G plates per box, Tho film has to by wound over
after oach exposure indepcadently of the shuttor sctting hand mrip by
rotating a knob on the ragazine, BDoth the magazine and plate changing
boxes ary exaot copios of the German Zels magasine and changin: boxecs,

Changing boxes of this typc arc knom to have bocn used extoasively in
the 1714=18 war,

R b B T

" 1 e

The camnra is supplied from a 24 valt supply for two hunting
clements inside the body aid also for the iustrument lawps, "’he exposuru
of the inatruments is contivllod from ra cleotrical wipe inside tho
shuttor assombly so that the iastrumcats wre reoordid simud toncously wwith
the maln exposure,

3"

A frame sight is proviwnd and caa be folded wdwa aot 1a use, Ticre
iz also a mutal ring arouwl tinw conu of *ie camera forr catia; into o
mounting for vartical photography,

s = Y

The main characteriatios of the oamura are as follows:=

(a) Helght = 12" Width = 12" x 5" including handgrips

. (b) Jeight = 21 1ba,
i (o) Shutter = Inter-lunz typo
. () Speed= = 1/100th and 1/150th second :
A (e) Lonz = "tixvor® P 4e5, Pocal length = 179,9 m.n

(£) Pormat = 15 x 11,5 come8
() Pilm = 18 o,m, wi
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The camera is primarily a roll film camera but »ial plat
changing box adaptor to which the Zeiss tyre changing bax can bo fitted,

Hand grips are provided to cnablo the camera to be held an
obliqus angle, adjacent to which is the trigger reloasc for tiw shutter,
Tho film and shutter is wound over by a windiag knob on the right of th
camera,

Tho shutter is a focal plane multi slit typs having threo slits, and
by adjustment on the spring toision of the shutter a combination of six
& Xrosurs iz can be obtained ranging from 1/60th second to 1/400th
socond,

Two sichts are provided, one being a rectangular frame sight for
uso in tho air, and the other a negative lens roctangular frame sight for
ir or ground use, having a parallax comnection line engraved oa the leans,
Tho camera generally, is an exact copy of tho Fairchild K,10 acrial
camera, with the excoption that a greater range of shutter spceds are
obtainable by virtue of tho multi slit shutter as agalast the single slit
wttor of the K.10,
Tho genoral charactoristics of the camora are as followa:-
(a) Height = 131", Width = 8" x 9"
(b) Veight = 11 1bs,
(c) Shuttor = Multi-slit focal plane type
1 Z
(a) spesds = Y60, /100, /160, Y/250, Y3
(o) Lena = Hoxur, Tokyo, 25 cem, F 45
") Format = 7" x 5"
(2) Film = 50 oxposurcs Daylight Loading 7" wi

(k) Supply = il

1.6 Alircraft Camera (Tyve Unidentified)
{Soo Figa D, ? and 10)

to any known ¢
ceptio
144y




Report No. FS,278/3
Technical llote MNo, FH,361

this is dono mamually by a plunger on the sido of the camera, The reason
for this latter arrangement is difficult to understand eince a eimple
train of gears from the clockwork mechanism could easily have boen
incorporatod to re-set the shutter,

Tho intervalometer or remote olectrical Sontrol consists of an
escapemcnt mechanimm of comparable robustnoss to a oar dashboard clock-
work mechanism, which controls the time dwsll before a relay is operated
to fina the camera, The interval can bo pre=sct from 0 to LO soconds and
has to be pre=sot manually aftor oach exposure, On tho front of the
control there is a dial and pointer for indicating the interval, a main
"on" "off" switch, a change ovor switch and an indicator lamp, Throe
electrical leads aro led awvay from tho control by normal plugs amd
sockets, one to tho sourco of surply, one to the camera and one to tho
remoto manual pistol grip, Tho control like the camera is supported on
four rubber grurmets to a motal baso which ie normally attachod in the
aircraft by bolts,

The pistol grip remocte control consists of a casting, having a
trigger release which vwhen operated makes & cormon coitact for the three
solenoids in tho camsra, A small mechanical dwvell mochanism is cmbodiod
on the side of tho grip which is interconncctod with tho trigger and
sorvos to hold the coatacts together for throo scoonds, should the
trigger be releasod too oarly for tho build up timo of tho solcnoida,

A paximum of five oxposurcs only can bo mado aftcr which the camera
has to be rucharged with a new film which is prosumably daylight loading
film,

Thosc is nothiag outstanding on thc camora yrorth any future con-
sideration,

The genoral characteristics of tho camcra aro as follows:=
(a) Hoight = 9", Longth 12", Width 8}"

(b) Weight = 10 ibs,

(¢) Shutter = Compur

(d) Speods = 1/50th, 1/100th, 1/150th,

(o) Lens = Hexexr Serics I 15 com F 4.5

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

g) Pilm = 5 oxposurce daylight loading

h) Supply = 24 volts

AT mom Cino Gun Camera (Type number wnknorm)
> Figs.ll and 12)

The camora dsecribad below is clockwork driven cino gun camera
of neat dosign and simple o n n, Lt can be remotcly occntrolled
lectrically by h button and remoto Livdicator it to indicat
the amount of film usod end al "lashing lamp to indicate th tig=
factory rumning of the camera,

[ho camcra consists of an aluminium casting vhich houscs the
slockwork motor and associatod mechanism, An aperturc is providid on
the upper side of tho camera into vhich the 35 m,=. film magazine 1
¥laced, An all motal foecal plane shutter is used in conjunction with a

-7




Report Ho, FA,273'3
Tschnical Note No, Fi,361

mirror and 75 m.m lens, the mirror being necessarily interposed betwoen
the lens end shutter because of the design of ths mechanism, A harmonis—
ing sight is fitted on the camera casting for aligning the camera lens
with the airoraft sight, A manually operatod push button is also smbodied
in tho camera and a three pin plug for connecting up the eloctrical lead
from ths remots indicator,

The clockwork mechanism consists of a singlo 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 meshed a train of
goars driving a film motering courling and a "take up" spool cougling,.
Linked up with a crank on the gears is a lever system which engages with
the shuttor, An insulatod cam is rotated ons revolutica per pioture which
agtuntu a set of contacta for oporating tho remoto counter and lamp
circuit,

The shutter is of simplc deaign but is not novol., It consista of
two motal rlatos, both having a slit about " vide and 1i" long, The
Platos are traversed backrards and forwards across the focal ylane by a
crank action by tho lover system on the mechanism pancl, DBoth plates rua
on two guide rods situnted on each side of tho camera mask plate, the
upper rlato of tho shuttor teing drivea by the crank pin and tho lower
plate being driven by tho upper by means of a pin cngaging in a slot in
the uppor plate, Tho lowor plate being friotion loaded to the guide rods
does not start to travol until the pin on the lower plate has travelled
tho length of its ongaging slot which has the offoct of rotarding tho
travel of tho lower exposing slit thercby covering up the upper slip whilat
the shutter ic travolling aoross tho focal plaie rcady for making tho
sxposure on the return, Tho oxgosure iz crcated by a similar movumont in
the revorso diroction with tho oxcsption that a limiting stor, ouly allows
tho lower plato to stoy at rest until both " slits come into 1line, when
both pass ovor the focal plano together, forming one cormon 2lit through
which tho light passecs,

The film mogazines aro interchangeatle and are loaded into a chambor
in the camera, tho film being pressod in register by means of a metal
pressure plato ia tho magazino againat a glass graticule mounted in tho
fooal jlano on the camera mash plate, Tho magazine is built up from light
motal rrossings, scrowed and rivsted, tho inner portion supporting a
spring loaded pressurc plato, and at oach sids of ths plate is a guid
rollor and a sprockst metering rollor, At oach side of the brackoet
supporting the prossure platc is a spool holding dog which suprorts a
"foed" and "recoivs" sypool, Thoso spools cre similar in dosign to the
Leica spools that fit in ths Lecica casscttes and hold the cams amount of
film i,0., approximitely sufficient film for 36 cxposures on standard
35 mem cine film,

Spacing the 8Xposuro: is operatod by tho standard system of over-
3%

driving the “tako u yool through a friction loading from the metoring
rockat roller, the motering roller doing a definito mumber of turns por
oxposuro and the amount of film fod off fram thc roller to the "take up"
Pool being taken up on the spool by the over—-drive, As the dlamctcr of
film incrcases on th pool 30 the spool slips propuartionatsly on ths
friction loading,

Bach magazine has a safoty sliéding shoath which slides around the
inner odgs of the magazine and covers up ths sxposing aperture when not
in uso, The handle on the door of the camcra magagine chamber is so
dosignod to couple up to a dog on tho magazine whon fitted in tho camcra,
nd the action of tuning the handlo to lock. the door to tho camcra also
opers tho safcty slido of the magazine., Moving tho door handlc to open
the door also closes tho safoty slide of tho magazino ready for romoval
from tho-camera,

b
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This oamera was received With an incomplete mounting, but the part
fitted to the camera has becn designed on robust lines probably to with~
stand vibration from cannon firing aircraft,

The lens fitted is a Japanesc Hexar Series II 75 mem F 3,5 with
adjustable iris diaghragm to P 8,

The camera appears to be of recent design probably towaids the
latter part of the war, The body is,an alunndun gravity caating with
metal pressing attachments, The clockwork mechanism appears to be a
design which will withotand tho conditions of scrvice wear and tear, the
gearwheels being mounted in boaring inserts on a mild stcel panel, This
mechanism pancl is easily dotachable as a unit but is not intended for
interchangoablility since it i welled in position in order to pick up
accurately with the spring drum pinion and shutter uait vhich are left in
situ when the panel is detached, The cleotrioal fittings appear to bu the
weakest part of the camcra, some of the fittings boing very much closer
than " from the motal parts of tho camera which is considered to be tho
minimum safe distance for R.A.F. aircraft oquipmat fittings,

The remote countor unit consists of nall rectangular case in
which is housed a counter mochanism, a solcnoid and indioator lamp, Like
most of the Japaicse eamera equipment, the countoer is spring operated and
raleased eleotrically by the pulsing from the camera, the spring loading
being re-sot by tho action of re-setting the dial bofore cach flight,

The general characteristics of thc ocamera arc as follows:e

(2) Dimensions = 6" x 4" x 3" (excluding mounting)

(b) Weight = 10 1bs,

(o) Shutter = Metal bladed focal plane typs

(d) Spoeds = 6 frames por soeond (approx,)

(e) Loms = Hexar, Scr.Il. 75 men,F 3.5

(f) Format = 1%" x 1"

(g) Film = Magazinc loading 35 m.m oine film 36 cxposurcs

(h) Supgly = 24 volts and clocisiork motor

1.8 Japancse 35 mem Freo Cime Gun Camorn (Typc Numbor Unknovm)
Sec Fig,13

Ths cine gun oamera illustrated in figure 15, is intonded mainly
for 4raining personnel in the handling of an aireraft machine gun on
hand operated gun mounting, but it can also itt in an airoraft
1 fixed gun and romotely coatrolled by a bowden cavle attachment, the
camera lens being harmonised with the aircraft gun sights, A standard
ring and 1d sight is normally fitted when ¢ wn is w in the frc
Fo ion,

Tho camera appcara to bo of fairly rcocnt design and considering
that in the last stages of the Japanose war it was found that in somo
instances hand operated gua mountings werc still being uscd, it is more
than probable that the design is now, Howowvor, sinoc power opsrated
turrets have conplotely suporsodod thoe hand oporntod gun mounting in th
R.A.F. thoro is no rvason for copying or considcring this typc, A
goneral doscrijtion of' tho camera is however given in ordir to rotain a
rocord of the camera,
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Like most recent Japancse camera equiprent, the source of eupily is
clockwork mechanisa, having sufficient power stored to wind over 100
frames, cach frame being 3" x 1" wide, The camera is cassetto loaded, the
capacity of the cassettes Being equal to 100 framos of 35 mem cine film,
therefore the mochanisa must bo re-wound aftor each burst of 100 frames,
The re-loading of the camera with a new cassette in the air would be
difficult aince the film has to be threaded in the normal mawmer, i,o. from
the "feed" cassette around a eprocket wheel, through the film gate, on to
the aprocket wheel again and finally into the "take up” caasette, There
are no guide marks in the film chamber for easuring the correct lengths of
loops on entering and leaving the film gate, :

The mechaniem consists, in the main, of a 5" diametor barrel
gramophone type syring vhich transfers the stored power through a train of
goars via a snail clutch, the lattor permitting tho spring to be wound
without driving the mechanism, Coupled to this ie a "Weedor" type countcr
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 midvay almg tho shaf't another drive ie taken away to a

procket wheol insi the film chamber, the sprociet wheel being of the
contimiously driven type, thereby feeding tho film into and out of the
f£ilm gate at a constant speod, whore the claw converts the coatinuous
moverent to an intermittent movoment,

The ehuttor consists of a 3" diamstor diso having teoth around itas
periphery which mesh up with th chanism driving shaft, Two szeotors a
ut out of the disc, a 10° and 40° sector, the former for croating the
xposure for the main immge and the lattor for recording the time from a
vatch,

The claw mochanism vhich is of the eingle tooth double sided drive

type, is linked up with the shuttor disc, the rotation of the disc

imparting an oscillating movemeat to the claw, Tho teeth on the claw are

ri thdrasm from enge emint with th ilm at the bottom of tho stroke by
ans of the claw driving pia riding along s}loping ramp,

The £ilm gate is a spring loaded, hinged stainles taol brackct,
\n apertu ing cut right through the framing area and fitted to and
bohind th ¢ i3 a sllvered mirror sot 45° to the lens axis for
harmonising purposes, The whole la oncased in an " ‘luminium casting
finlshed with black crystalline paint,

Two lens re fitted to the cam Y 13 being a
le xar Sor,II with an apertur 5 cax Ser.l
th an aporture o 445 for reco mtcl i are
corded elmul tasy 1y, th i
n tho fra . 1

OCla i 1r
RITroll 1 1
ic necorjoratod in
£ilm runs plotel:
d¢ for ojyunia
t akcn directld
holo camcra is considired to

tandard,

;noral characteristics of the ocamr
Dimensiona = 30" x 12" x 6" (including sighting rin
‘eight = 35 1bs.

Shatter = Rétating disc with 10° and 4P sectors

" 0=

Fim i <l 2 O e DR

Mo ol .
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Speeds = 10 frames per sscond
Lens Hexar Ser,JI 75 m.m P 3.5
Format = 3" x 1"
Film = 35 m.m standard cine film taking 100 frames per cassetto
Supply = Clockwork motor

1.9 Single Exrosure Free Gun Camera (Type number wninom)
(See Fig.l4)

This camera is a very carly copy of the British Lewis Gun Camera
known in the servico as the "G" III frec gun camera and used during the
1914-18 war for training purposes, There is nothing new in this camera,
It carrios a carrier on which the normal 120 film is leaded, taking twelve
21" x 13" exyosures for each film,

The cocking handle wiads over the film one framo oach time it is
worixed and the trigger rol:ase makes one oxposurc oach time 1t is operai.d,

i.c., only one exposuroc is made irrcspective of tho time that the trigoer
is deprvsscd, Tho imago is superirposed with a grid from a glass
graticule in tho focal plano which cnables aszossment of the resul tant
photographs, A 28,5 c,m, F 11 lens is used oa tho oamecra with an iater-
lens shuttor,

Ring and bead sighta arc fittod for aiming the camera, tho camors
being pivottod on a hand operated gun mounting.

The general characteristics of tho camers aic as follows:
Dimensions = 38" x 5" x 4" (éxcluding sparc magazine film pan)
feight = 20 1bs,

Shutter = Intor lcns, approx, 1/100th socond

Speeds = 1 oxposurc oach camnra operation

Lens = Optor 28,5 c.m. F 11

o
Format = 2i" x 13"

Standard 1 i1

fix i in

irceraft wving,
ounting for harmonisa-
by bowden cable re

ritish G,22 singl

operations, emblca the
A 13¢5 com, "JOKO" P 4.°




ort o, FA.27%3
schuiical lote 1o, FH,3C01

i t4

tish version a lens of

no photographic advant

ral characterist c 3 follon
s v ” " x "

15 1bs,

N
Inter lens type 1/100th second approx.

1 exposure ration

oo™ 13,
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FIG. 1 &2

FIG. 2

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




FIG.3. S.K. 100 JAPANESE CAMERA




FIG.4&5

-
§ JAPANESE HAND HELD OBLIQUE CAMERA
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FIG.9& 10

71522 ..

FIG. 10.
JAPANESE VERTICAL ROLL FILM CAMERA




FIG. Il & 12

FIG. 12
JAPANESE 35 mm. CINE GUN FIXED CAMERA
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