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"SUMMARY

AERONAUTICS TARGETS
JAPANESE NAVAL PHOTOGRAPHY

Investigation of Jepanese naval photography, which was under the
cognizance of the Naval Department of Aeronautics, indicated that the most
important phase of photography was aerial applications for photo~-reconnais-
sance. For general aerial photographic reconnaissance, the carrier-based air-
craft, MYRT, equipped with aerial cameras, was generally used at high alti-
tudes. During the war, developments in aircraft camera design, particulerly
toward the use of telephoto oblique cameras, indicated that emphasis was be-
ing placed on high altitude oblique, rather than vertical, coverage for recon-

naissance purposes.

Four principel types of aircraft cameras were in general naval use.
Three of these four: cameras were direct copies and the fourth a modification
of older types of U. S. cameras. Training type aerial cameras were used suc-
ecesafully for torpedo attack training. Gun cameras, however, particularly in
the last two years of the war, were not used extensively.

Two photographic £ilm emulsions, aerial panchromatic and infra-red
sensitive, were in general naval use. However, the aero-panchromatic film was
ugsed almost exclusively while the infra-red found only iimited use, owing

primarily to its poor stablility.

_ - Photographic research to develop new techniques and materials was
conducted throughout the war by the Navy and the leading commercial photo-
graphic manufacturers. Investigations were made into infra-red sensitization
and stability, production of a fwo-color film for photo-reconnaissance, high
temperature development techniques, camera and equipment d esign improverents,
and other fields. However, no outstanding new product or significant improve-
ments of existing equipment or material were reported or observed during the

: wWwar.

NTJT- L+ A-39
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INTRODUCTION

In the evaluation of Japanese naval photography it was necessary
f#irst to determine what equipment, material and techniques were being used by
the Japanese Navy. After determining what photographic equipment had been op-
erational, what obsolete, and what in development, and the reasons for such
trends, analiysis of the military application and evaluation of naval photo=-
graphic equipment and techniques were possible.

Much evidence indicated that although the Japanese Navy employed
technicians engeged in photographic research and in the development of new
techniques, the largest phase of photographic research was undertaken by Jap-
anese commercial photographic manufacturers. Inspections of the large manu-
facturing concerns were then made with particular emphasis placed upon the
products which could have been manufactured, production methods and facilities,
and especially upon research which was in progress during the wabt.

Although investigation was concerned primarily with naval photogra-
phy, 1t was considered both neceegsary and convenient to make similar observa-
tions of Japanese Army photographic activity. This comparison was considered
necessary to obtain a true plcture of general Japanese military photography
for preper relative evaluation of the naval position, and convenient because
commercial Tresearch usually did not differentiate between dbranches of the ser-
vice.

After a detailed examination of naval photographic equipment, in-
vestigation of operational uses snd techniques, and a detalled examination of
commercial photographic products, research, and production facilities, the
observations and conclusions on the application and use of photography by the
Japanese Navy are submitted.
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"THE REPORT

PART I - PHOTOGRAPHIC EQUIPMENT
CAMERAS3

1. Summafy

Although both surface and aerial type cameras were used by the Japanese
Navy, observations generally indicate that reconnalissance and mapping
aerial cameras were the principal types developed for naval use. Opera=-
tionally speaking, the Japanese Navy appeared to have standardized pro-
duction on four aircraft camera models for general mapping and recaonnalis-
sance. Experimentation was undertaken on various aerial camera designs,
with particular emphasis on lenses of long focal length. Fowever, very
1ittle success was reported and none of the cameras developed were con-
sidered sultable for extended operational use.

Training cameras for torpedo attack and gunnery training were also used
during the war. Of the two types of torpedo camera used, one was in gen-
eral use throughout the war, while the second was not in general use aft-

- ar 1943. The camera generally used for gunnery training at the start of
the war was also discontinued in 1943 and no other gun camera replaced
it. However, experimentation on both ltmm free and fixed-gun cameras was
in progress in the later years of the war.

1t is interesting to note that in the first years of the war both the
Japanese Army and Navy were primarily using Palrchild Cameras purchased
from the United Stqpes prior to the war. These cameras werse used for
aerial reconnaissance and as a basis for Japanese camera design.

Still cameras, generally using glass plates, were the only type of ground
cameras observed.

2. General Types of Naval Cameras

a. General Naval Use

K-8, 50cm mapping camera
K. °, 25cn mapping camera
¥ , oblique reconnaissance camera
Ty ; 99, hand-held oblique camera

b, Experimental or Test Use ;

i

Type IV, 70cm oblique reconnaissance camera
100cm televhoto, vertical or oblique experimental reconnalissance
camera

Ce Limited Use or Obsgolete

I
i
1
it
1
!
it
I
i

70cm telephoto, oblique reconnaissance| camera
Rb 75, German vertical mapping camera

Rb 50, German vertical mapping camera

25cm hand-held oblique camera

it
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d. Training Type

Attack type torpedo camera
Deck type torpedo camera
Plack spotting carera v
Type 89 gun camera (35mm)
W=7 type gun camera (16mnm)
Cine No.2 gun camera (16mmn)

3o Naval Camera Production

The prineipal producers of both surface and aerial cameras for the Japa-
nese Navy were: R. Konishi and Co., Ltd., TOKYO, and Puji Camera Co.,
OSAKA and TOKYO.

As the Fuji Camera Co. produced only the Type 99 aerial camera, and all
torpedo training cameras were produced at TAKACHIHO and ASAHIDENKI, prac-
tically the entire production of cameras for the Japanese Navy was under-
taken by the R. Konishi Co. at their YODOBASHI and HANNO plants in the
TOKYO area. Production figures of the R. Konishi C., Ltd., showing all
types, sizes, and quantities of cameras ordered by and delivered to the
Japanese Navy annually from 1941 to 1945, inclusive, ave given in Table

I

TABLF I
JAPANESE NAVY CAMERA PRODUCTION

B Pioture 1941 1942 1943
" Type 8ize Roll Size Ord. [Del, [OFd, | Del. |[Ord. |Dal. [Ord

K-8 18x240p |2Log X 24m 0 ol 30 o 200] 108
X-8 - 1Bx24om [P4om x 24m To| 10| 10| 10| 25 15
r-8 4. 13x18om |18em x 3.7m | 400 286 | 500 | 4037| 640 | 698
Type 99 . 6x10cm | 9em x 2.3m 50 50 | 700} 600

Finld Camera . 12316.5¢@m 150 28
Field Camera o 12x16.50m 80 55 | 100

E;digg Camara . Bxlo.gcm 40 50 50
Folding Camere KL 12x16.5cm N 70 0

Gun Camera
'.l‘ype_;razgj.L . . 35mm 35mm x 2.5m

Cine # L3, 16mm x 5.6m
Cine . 35mm )

Projector 35mm

4. Army Cameras

Although a detailed survey of Japanese army photographiec equipment was
not undertaken, observations of army aerlal equipment and production fig-
ures from the =R. Konishi Co., which was the largest camera producer for
the army, indicate that the army aerial cameras principally used for asr=
ial mapping were the No. 1, Model 2, 50cm and 25cm. ZExcept for operating
voltage these cameras are practically identical to the Japanese Navy K-8
type.

Production figures of the R. Konishi Co. showing all types, sizes, and

quantities of cameras ordered by and delivered to the Japanese Army an-
nually from 1941 to 1945, inclusive, are given in Table II.

8




TABLE IT
CAMERA PRODUCTION FOR JAPANESE ARMY

Ploture 1 41 1942 1 4 3
Type Size Foll 8ize . | Del. . . Ord.’ Del. 7 0rd
No. 1 -
Hodel 2 . 18x24cm 24om x 24m 30 o/ - 15

© Type
100 24x16.5m 18om x 6.0m 400

Night Camera E . 18x240m 24cm x 60m
1 Metexr Camera 12x16.50m 12cm x 2m

Saallest
Aerial cmera: . . 6x60m | 6.2cm x 850mm

Fixed Gun )
Cansra . . 25em x 25mm 35mm X l.6m

Flexible Gun
Camera 18om 4xbom | 6.2cm x 850mm

Tolding Camera |13.50m 8x10.50m

Tyre B Field
Camera 21cm . 12x16,.50m

Flsxidle
Aerial Camora  |2.5em 4.5 16zm 16mm x 5m

S5e Camera Research and Developmoent

Most-of the research and development on the design of Japanese aerial
cameras was undertaken by Mr. H. MORI, of the R. Konishi Co., working in
conjuction with Mr. R. HOTTA, of the First Naval Technical Air Arsena]l,
YOKOSUKA. Designs of the K-8 and F-8, the basic Japanese naval aserial
camera types, were admittedly direct copies of the United States Fair-
child camera of the same type. With the exceptlion of the Type IV 70cm
aerial camera {(and a 100cm similar army experimental model), no new dee
signs of aerial cameras were found to be in experimental or trial oper-
ational use by the Japanese Navy at the end of the war.

6. Description of Japanese Naval Aerial Cameras

. K-8, 50cm Type Aerial Camera -

The K-8 50cm focal length aerial camera was the principal one used
for vertical mapping and vreconnaissance. It was equipped with two
magazines, two intervalometers, view findar, and repair kit, and

was used entirely as a vertical mapping camera mounted in a recon-
naissance plane, The K-8 was reported to be copled directly from
the Fairchild design, and some Fairchilds were actually used at the
start of the war. This camera was generally used operationally from
altitudes of 20,000 to 30,000 feet in the MYRT (Saiun) reconnais-
sance plane. Although a view finder was supplled, the camera was
usually sighted and used with the drift meter installed on the
plans. Infra-red £ilm was reported to have been used in this type
camera; however, no means of correoting the focal length of tha lens
to focus for infra-red correction was provided.

Desoriptive Data:

Lens focal length tevecesnescsctsecsccsecccssnssssces DOGH
Lens aperture ®0ec000sscstsoreassvssecececevsacenansese D
Picture size 800000300000 s0ecserccnssrccsscscssss 1BX240m
Roll 8120 0000000000000 0000c0r0ss0000000sssance 2401!!1 24!!9.
Shutter $vs0e0ssssscrcnsssccecnnsonrcrecssences loalf type
Shutter speeds ®S0seessscrecnrsccesessscce 1/50-1/100 20G6.
Operating voltage sesascsenssrcncsescccssenssncaces 12 VOlts
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be K-8, 25cm Type Aerial Camera

The K-8 25cm focal length aerial camera 1s identical to the 50cm
K-8, except for the use of a 25c¢cm focal length lens. This camera
was reported secondary to the 50cm K-B type for mapping and recon-
naissance work, and was used in the MYRT at altitudes from 13,000 to .
23,000 feet.

Experiments were made with three of these cameras mounted in a trie-
metrigon type installation utilizing one vertical camera and two
oblique cameras set at angles of 240 from the vertical. This in-
stallation did not progress beyond the test stage and no record was
found of its operational use.

Descriptive Data:

Lens £ocal 1engbh tececescesccccceconcssaceansconsess S5cm
Lens aperbure ceeeccccecsscsscassccncsccsconosccscncoseeces P45
PLiocture SiZe ececocsscrncsecctacscscaccscasnsaneese 18x24cm
RO1l S1Z€ cecececcrecescssnesscccccacasonnnceans 24CM X S4m
Shutber cevcoeeeccccscsascnescenssasccesccaanneas loaf type
Shutter Speeds @S 20 P POCLPPNEOEOGOESEPIOIOESIEBSLEOIREE 1/50-1/150 SecC.
Operating voltaAme ceeeseescesccecancossnssncansss 12 VOlES

Co F-8 Type, Oblique Aerial Camera

The F-8 type oblique aerial camera is almost a direct copy of the
U.S. Navy Type F-8 aerial camera. This camera was reported to have
been employed extensively as an oblique camera for scouting pur-
Doses. Glass plates, in a six septum magazine, were used before and
at the start of the war; however, a change to Toll film was made
early in the war and used exclusively thereafter.

Attempts were nade early in the war to employ the F-8 as a vertical
camera and approximately 25 mounts were made for use in the MYRT.
This vertical arrangement did net prove satlisfactory and subsequent-
ly the F-8 was entirely in oblique hand-held operation.

The P-8 was also equipped with a lever for focus compensation for
use with infra-red sensitive film.

Descriptive Data:

Lens focal length ...........00......."'.....O......vzscm
Lens aperture .......I'.IO........I............0...‘0 f405
Picture size ..f*...l..'.........O.....'.'.Q.O...l. lsxlecm
Roll Size ...0...‘QU‘....O.....'.i..l....‘l... lecmx2.7m
shutter .........0..'.'..5'......I...‘Q..l.... focal plane
Shutter SPeed .ecoeecccccccscescoscscnssons 1/60—1/400 sec,

a. Type 99 Aerial Cameora

This camera is a small, hand-held type, somewhat similar to the U.S.
Navy Type K-20, and was used entirely for obliques.

Two models of the camera were found. The first was equipped with an
£3.5 lens. However, more of the second type with an f4.5 lens were
reported, as the advantages of a faster lens were not considered of
such importance as to warrant increased production difficulties and
. costs arﬁging from the manufacture of the faster lens.
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The Type 99 camera utilized a film winding mechanism operated by
turning one of the camera hand "holds two twists of the hold, winding
the film and cocking the shutter simultaneously. FPerforated film
.was used for bhetter film advancement.

Descriptive Data:

Lens focal length g ..‘.. [ RSN EENE NI N N N A I I AN N N RN N lsm
Lens aperture ® 0 060 6008 0008 C5H%EE SO0 SO SSICEOSEESTIPOSPOODL fs.s or f4.5
‘Picture size 28 08 800008 00808000 CAECIRPORCEEIOPEOSOINSIEDS L4 v.sxlocm
Roll size e . 'TEXEEEEXE R NN NN I N B I I RN NN NN 20 emosure roll
Shutter UyPO acescvecccccsccsccssccoccccsccnssas focal plane
Shutter speads sec8st0esP000Cetev RO ROOOTE 1/25"1/500 S6C.

e. Type IV 70cm Reflecting Oblique Reconnaissance Camera

Although this camera was reported to have had only limited opera-
tional use, approximately twenty were produced for the Navy anpd a
similar model tested by the Army. The camera utilized a 70cm lens
for oblique operation, with.a 700 reflecting mirror in the lens path
to reduce the overall length of the camera so that it could be used
for hand-~held oblique operation. The pilot held the case of the
camera in his lap and sighted the camera through a seven-power mo-
nocular finder. The overall weight was about 17kg (38 1bs.).

This camera was designed in the latter stages of the war for high
altitude oblique photography and was first reported in limited use
in the OKINAWA campaign. The camera design proved to be impracti-
- cal, due largely to weight (38 1bs.), which made hand-held operation
difficult, particularly at the high altitudes for which it was de-
signed.

Descriptive Data:

Lens focal length eececseceeec... 70cm with reflecting mirror
Lens aperture Q..OOQ'.........0..'..0‘..0..-‘..l....... fs
Pichure SiZE eecocesacecsssscocccascssccsscecsesess 12x15Cm
ROLL SiZE seceecccscsscssssscssscasscsecsscess 20 pictures
Shutter -.l......'..'.'.....ll..t-.l."..'a.‘l focal plana
Shutter Speeds .l'......""0.'.."..’.'0. 1/100—1/200 Sec.
Operating vOltage cececesessccsecss 12 VOIL OF hand operated

£, {1000m Telephoto Experimentsal Reconnaissance Camera

* This 100cm long-focus aerial camera was tested experimentally during
the early stages of the war but did not prove sultable for opera-

“ tional use. The camera was ‘equipped with a 900 reflscting mirror

- head whieh could be attached to the end of the lens tube to adapt
the camera to either vertical or oblique operation. The design was
not successful for two reasons: First, the angle of field of a
100cm lens with a 8x10cm plate size proved too small for practical
use. Second, the total length of the camera was too great for the
small reconnaissance planes, particularly for oblique use. Attempts
to mount the camera flat on the deck of the plane for vertical use

. with mirror head were not practical., The basic design was discarded

for operational use early in the war.

Descriptive Data:
Lens focal 1eNZth seccecsescsscscccssssscsscssceces 100CH

"T.eNS APOTHUTE eoccscvsssseesccsacssasacassscssessssenss £10
_Picture'size esscecesvesenssvvseessasccenssnsesesce 8X10cm

11




RESTRICTED

RO1l 81Z€ eesevssecsssccscassess 20 ©XPOSUTES OF 6 plates
Shutter ecceescescecsssoscesescancecscassccsscssss focal plane
Shutter Speeds Ceec00noevenvsescsvecrcoon 1/60-1/200 368C.

e 70cm Telephoto Oblique Reconnaissance Camera

- The 70em oblique aerial camera was considered obsolete at the start
of the war. Only plates were used and there were no provisions or
adaptations made for roll film. It was designed as an oblique cam~
era for patrol craft and saw some operational use in China. How-
ever, since 1t could not be easily mounted in the BETTY it was dis-

“carded after 1941.

Descriptive Data:

_ Lens foeal length ....'...0‘...........°.......'...' 7°°m
“ Lens aperture ®eccecersovcorsrsscescrscsssnscscssnncass IO
Picture slze .....‘......9..................'..-. lsxlecm
Roll size .....‘..7..'.-...............e..’...... 6 plates
shutter .....Q....V...“...'.............. rooal Plane unit
Shutter Speeds ecescecsccccccssssscsssesss 1/90-1/750 sac.

h. 25cm Hand-Held Oblique Camera

The 25cm hand~-held obligque camera was used before 1941, but its use
during the war was practlcally negligible, as it was replaced by
the F-8 oblique camera. This camera was constructed with a replace-
able -focal plane shutter unit and used glass plates exclusively.

Two types were ln use, differing only in the manufacturer of the
lens. Some mocdels were eéquipped with a Zeiss Tessar lens, others
wlth R. KONISHI Hexar lenses.

Descriptive Data:

Lens focal 1ength DO S 5280000000 PICSOCLOHESLIOSISOSTSISIOEOBSSEODS 250111
Lens apertllre L E R R ENNENNERNREENNEERENNNFNENENFNFREFENNNENEEERIN EFEY) f4.5
Pieture Size PO OGO 0000 TS0 0GOS OCRBCONGOLOIOOIOIOGOROGEOIOSPOETOES 15:1801!1
Shutter tYPO cececccesscossscccssoncsecsee fOCcAl plane unit
Shutter Speeds .....QO..;.I.O..O........0 1/90‘1/750 Seco

i. Rb75 and Rb5S0 Mapping Cameras

The Rb75 and RbS0 were aerial mapping cameras acquired from Germany
during the war, but were not used operationally because they were
too large for satisfactory installation in Japanese aircraft.

Descriptive Data:

Lens focal 1en8th feeessscesssccsscscecsscsssse RD75 750m

RESO S50cm
Lens aperture O 90 2000 P SRS OO NSCSOOOPSSIPROICOIRPOTORNOOEBENRNOEIEBTOS re
-Pileture Size 800 cs0scesscscsascsessessscssansesres S0X30Cm
Roll asize @ese00scosscesssssssssesscansssscsnsss JoCM X 60m
shutter P OSSOSO POT P PIPOTIOPE PO T OO OO PR S GGIEEES laar tne
shutter speeds 9 908 00 G000 9008900080390 1/75-1/300 sec.
Operating voltage ®esescesessscsssecsssesasncecese L2 VOlts

3. Attack Type Torpedo Camera

The attack type torpedo camera was & cylindrical instrument with a
35mm single frame camera located in the end of a tube which was used
as the pillot's torpedo periscopic sight. The sight was used for

g
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ailming during the torpedo training run, and the camera made a single
freame exposurs when the torpedo was dropped. From various computa-
tions 1t was possible to analyze the photographs made at the time of
the drop to determlne the accuracy of the torpedo attack run. This
camera was considered satisfactory for training and was used
throughout the war. :

pesoriptive Data:

Lens focal length '...'....Q.'.....‘O.I....'..I.O... 75m
Lens aperture ......O'.'............................ fs.s
Picture 3128 eececcecrcecccccscccsencssnscnncencs 24x36mm
Roll Size Y YRR EEEE R E R RS R AR A 10 exposures = 35mm
Shutter ..................O..“..‘i.....l.....'. 198: type
ghutter SPe6d eseecesceesecssccsesqrcssncscscecs 1/200 sec.

ke Torpedo Camera, Deck Type

The deck type torpedo camera was used as a training camera mounted
aboard ships used for torpedo training attacks. . The camera was 0OD-
erated on deck, with the shutter and £ilm movement motor driven.
The direction of the camera, with respect to the ship and the exact
time of the exposure, was recorded on the negative of the attacking

_ plane. Analysls of the attack technique was made from the photo-
graphic data obtained at the time of the torpedo drop. This camera
was in common use in the early part of the war, but was discontin-
ued in favor of the attack model.

pescriptive Data:

Lens focal 1ength evesescsesscssecsedanessestacre 25¢cm
Lens aperture 00 000800000 000cce0ctecncscseRInROOCRSe 4.5
Picture S1Z€ ceceevsecccescrccscsnscecssccccccnce 12x16cm
RO1Ll 31Z0 sececcceccecsesccssccscccccscccccens 40 exposures
Shutter Speed 0000 260000000000 008c0000RORRRICEOD 1/150 306C.
Operating voltase e0e0ece00ctovIOcRNOOOICOIGOOOOOCIOIORTOITS 12 volts

1. Plack Spotting Camerxa

The flack-spotting camera used for anti-aircraft gunnery training
was a prism camera mounted in airecraft used for towing target sle-
eves. The camera pointed aft in the plane and was hand operated to
show deflection and elevation errors in firing, by recording the
position of the shell burst with respect to the sleeve. The camera
was used for training at the start of the war, but its use was dis-
continued.

Descriptive Data:

Lens focal lensth Setssa88ssssONOEO0B 0l c00SROREOOTRETS 30cm
Lens aperture 0980000 00000000000000OC0OGCROIIRIRIOCCRROTIORTDSTS 4.5
Picture size 0............'....0'..‘-.0.......... leﬂscm
Shutter Speed Seecee0encs0esesRceRttsOResCORe 1/200 gecC.
Operating VOltagO esccceccevsscssvcccscecscrnccce 12 volts

Gun Cameras

Q. Type 89 Gun Cameras

The Type 89 gun camera was a 35mm single frame exposure type, simi-
lar in appearance to a free machine gun. This model was used for
free gunnery training before the war, but its use dwindled and it
was discarded in 1943.
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be Experimental Tyve Gun GCamers

A copy of the Fairchild W-7 gun camera was being tested experimen-
tally for fixed gunnery training. This 16mm camera was modeled
‘from one of the clder types of U.S. gun cameras and was designed
for wing mounting. It was only in the experimental stage during the
war and was not used operationally or even for extensive training.
Experimentation had not even progressed tec a roint where tests were
made with the camera and guns firing simultaneously.

Ce 'cine Gun Camera Typs 2

The Cine Type 2 camera was the latest navy development of a camera
for free gunnery training. It was designed and developed in the
last years of the war, but was produced only in limited quantity.
The camera resembled a free machine gun, but was smaller than the
Type 89 and used 16mm film.

Ground Type Cameras

Folding cameras using glass plates were used for general purpose

round photography. The cameras used normally supplied cabinet size
%lechm) bictures, but some larger 11x1/ inch copy and view cameras
were used. Practically all of the cameras used by the Japanese Navy
were equirped only for glass plates, although film pack was mapufac-
tured by the commercial photographic concerns.

A popular type ground camera was the Voigtlander 13x18cm view camera
with an f4.5 lens on a rising-falling front. This camera was pro-
cured from Germany in large numbers before the war.

PROCESSING EQUIFMENT
1. For Aerial Film

Two types of aerial film developing tanks were used by the Japanese
Navy, both similar in design to the U. S. Navy Smith-Fairchild equip-
ment. Model I, admitted to be a direct copy of the Smith-Fairchild
unit, was equipped with a reversing motor for film movement. A
series of four solution tanks were included in the kit. This aerial
film developer operated on 220 volts and was intended primarily for
shipboard use.

M&del'II was similar to Model X except that no motor was supplied.
Agitation and film movement were accomplished manually with winding
knobs attached to the top of each spool.

Smaller size aerial film used with the Type 99 camera was processed
‘in roll film tanks wound between long celluloid dimpled-type leaders.

2. Motion Picture Film _

Military motion picture and 35mm gun camera film were generally pro-
cessed on rack and tank type equipment.

3. For Plates

Wooden developing tanks or trays were used for rlate development.
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Ce FRINTERS AND ENLARGERS
l. Aerial Film Printers

Aerial printers were genarally single-picture contact printers, often not
even equipped with rewind spools for handling roll £ilm. The printers
were not equipped with field f11lumination control for negatives of un-
palanced density. Those most generally used were equipped with four in-
candescent bulbs supplying illumination through a diffusing medium.
However, the four bulbs were not equipped with separats switches and all
four were used for each exposure.

Mercury Vaper Lamp
100 Volt 20 W

K-8 Film

Acetote Shaeting when
printing wet film

(Not satisfactery)
Take u( Spool :

Paper

Q] <

L Motor

Acluc) Sfit Experimental Slit Plan : @ Eccentric Slit

Pion (Not satisfactory) Control

/.

SPEED: | roll of K—8 film printed 1n 15 minutess 110 f1/15 min.
6000 frames (or pictures) pes hour.
Filters are used for contrast.

Figure 1~
AERIAL ROLL PRINTER
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2e Enlarging Printers

An enlarging printer was used for aerial film from the Type 99 hand-held
camera. This enlarger was a fixed-focus type and enlarged the 6.5x9cm
Type 99 negatives to 13x1Bcm cabinet size. The enlarger was equipped
with roll film spool holders and could also be used for single frame ex-
posures cut from a roll. Provision was also made for printing extremely
dense negatives by using a photo flash bulb as a light source.

3o Standard Enlargers

Standard type enlargers used by the Japanese Navy were of the autofocus
type, either procured directly from the United States prior to the war
or designed from U.S. mcdels. Most of the printing for the Navy was by
contact methods, as the practice of enlarging negatives was not standard
procedure.

4, Aerial Roll Printers

One aerial roll printer using roll paper was developed at the Branch,
lst Naval Technical Air Arsenal YOKOSUKA, by Mr. R. HOTTA, Chief Engineer
at that laboratory. A sketch of the printer design 1s shown-in Figure 1.

This printer, designed by Mr. R. HOTTA, was developed at NIRAYAMA in No-
vember 1944. The plans were then given to the TOKYO branch of the Fuji
Camera Co. for production, but before it was started the TOKYO branch was
bombed and the design was then sent to the OSAKA branch of the Fuji Com-
pany. Lack of material prevented production.

The printer is operated by passing negative aerial roll film aeross an
11luminated slit while in contact with a roll of printing paper. The
printer is equipped with a slit width ad justment for exposure control and
was designed to print a 110 foot roll of negativs film from the X-8 cam-
era in 15 minutes. )

Only one prototype model of this printer was made near the end of 1944
and tested at the Yokosuka Air Station. Ten thousand Pictures (about 100
K-8 rolls) were printed without difficulty and the tests were considered
satisfactory.

D. AERIAL DRYING EQUIFPMENT

Under shipboard or combat conditions aerial £ilm. was dried by one of two meth-
ods: : ‘ :

(a) Squirrel cage squipment ‘ )
(b) Pestooning film from vegs, racks, ropes, or improvised hangers.

Drying usually required from two to three hours with the above methods. By
using a 70% alcohol solution before drying the time was reduced to about two
hours. . "

One mechanical f£ilm drier similar to the U.S. Navy Smith-Fairchild Type was
designed at the lst Alr Arsenal. The design was the basioc rotating drum type,
hot air being blown on to the wet f£ilm as it made a single pass around the
drum. The time required for drying 110 feet of 9 inch aerial £ilm with this
model was 45 minutes to one hour, and tests conducted were considered satis-
factory. Although the use of this drier reduced the time required for a first
print from reconnaissance film from four hours to about two hours, its ad-
vantages were not considered important enough to recommend large scale produc-
tion.
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E. ACCESSORIES ‘
1. Intervalometers

The only type Intervalometer used by the Japanese Army and Navy was de-
slgned from the Fairchild B-2 type and operated by a worm-gear drive.
Two intervalometers were usually included with each K-8 camera.

‘2., Filters
7 Foﬁi’phbtographié filters were in general raval use. They afe listed
with their absorptive value and use in Table III.

TABLE III
ABSORPTIVE VALUE AND USES OF FILTERS

Color Absorption Wave Length Use

Yellow 450004 Aero I; Two-Color
Yellow 500004 Aero II

Green 550004 Aero (Infrequent)
Red 600004 Infra-Red

) PART II - PHOTOGRAPHIC MATERIALS
A. SUMMARY

Three compahies were supplying the Japanese Army and Navy with sensitized £ilm
"and paper for military use. These companies were:

Fuji Photo Film Co., Ltd.
R. Konishi Photo Co., Ltd.
Orientsl Film Co.

Of these three, the Fuji and Konishi Companies were supplying practically all
the photographic film used and most of the paper, while the Oriental Company
was supplying but a small part of the photographic paper. Until the end of
the war, the Fuji Company weas the only manufacturer of 35mm cine motion pic-
ture film. Sizes and quantities of films produced for the Japanese Army and
Navy by the Konishi and FuJi companies are shown in Table IV.

Aerial £ilm of two general emulsion types were produced for military use;
aerial panchromatic and Infra-red sensitive. The panchromatic type was used
almost exclusively; the infra-red type, owing to its specialized nature ana
poor. keeping gualities, found only limited use. Each of these emulsion types
was produced by both the Fujl and Konishi companies, with practically no 4if-
ference in photographic characteristics between the products cof the two
companies.
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Investigations into higher panchréhatic emulsion speed, greater infra-ied
sensitivity, increased infra-red emulsion stability, and two-color aero films
were attempted, but only experimental results were achieved.

Photographic paper furnished to the Japanese Army and Navy was of the general
chloride, chloro-bromide, or bromide types, and either gloss or semi-gloss
surface. Three contrasts comparable to the United States manufacturing desig-
nation of #2, #3 and #4 were manufactured for each surface, hut in some cases
only the #3 contrast was supplied for military use. The Fuji Photo Film Co.,
Ltd., ODAWARA plant, was one of the largest producers of photographic chem-
jcals. Chemicals were pre-weighted and packeged into developer and fixing
formulas and supplied to the Army and Navy. Two developing and fixing form-
ulas were made: one set for average conditions, a second for tropical use at
high solution temperatures. N

TABLE IV

PRODUCTION OF MILITARY FILM
R. Konishi Co.

1lg]
Size 1945 Camera 1941 1942

24cmx24m 1862 K-8
18omx3.Tm 3305 »-8
180mx7.5m r-8

Jomx2.3m 2863 | Type 99
i Type 09

35mmx2.5m 32,945 | gun camera
Sma. aer-
6.40mx850m 21,412 | 1el camera| 17,600

16mnx5, 6m 50.|. Cine #2
18cmx24m - 13,300
Aero Photo

18omxém 2500 20 ecm

Ex Aerc Photo
12cmxém T 4000 20 cm
1 meter fo-
12emx2m 2400 cal length

20cax60m 5 "Popogon™

32emx60m "Mopogon™
| Gun
35mmx1.6m . ' camsra

t®yji Pilm Co. production was about 14,600 square meters of aerial:film per month.)

B. PIIM AND EMULSION CHARACTERISTICS
1l. Aeriesl Film

a. Aerial Panchromatic Film

Spectograph No. 1
Average Exposure Conditions: 1/g99 second f 5.6

(A sensitometric curve for the above
film is discussed in Enclosure B.)
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b. Infra-red Sensitive Film

[ R Iy TRt NS L)

,,.ﬁf':-_“..

“. T ”Sﬁe'cto_;,fraﬁh ‘Wo. 2-
' FUJT EXTREME RED SENSITIVE AERO-FILM
Average Exposure Conditions: 1/150 second f 5.6 with an.R-6c-(red] filter

(A sensitometric curve for the above
film is discussed in Enclosure B. )

Infra-red film was spooled for use with the K-8 and F-8 aerial cam-
era. Glass plates were also coated for aerial use in these camersas.

Infra-red emulsions usually were considered stable under good con-
ditions for three months, and were usable up to six months, with
increasing loss of infre-red sensitivity.

c. High Speed Aero-Panchromatic Film (Experimental).

eud ASAL4 TEENN RICEE BMIES SECIL IS D5 TEENT R0 bowtl . e Aol Yy b3l kit SV valis Wilys g o 13 T i gl P
i

i

. | S O B 2
N B O
Spectograph No. 3
FUJI HIGH SPEED AERO~PANCHROMATIC FILM
Average Exposure Conditions: 1/s00 second f 5.6

(A sensitometric curve for this emul-
sion 1is discussed 1in Enclosure B.)

This film was manufactured experimentally by the Fuji Photo Film

2.

Company, but was not produced for operational use in any sizable
quantity. ‘
i

d. Two-Color Aerial Film (BExperimentsl).

Both the Fuji and Konishli Companies had perfected a two-color pro-
cess for aerial reconnaissance. However, field processing proved
to be so difficult that this project did not advance beyond the test
stage for military use. The two-color film was exposed through a
yellow filter to eliminate haze and processed in field developing
tanks by using a coupling-developing subtractive reversal process.

Average Exposure Conditions: 1/100 second f 5 with yellow filter
Motion Picture Films

The Fuji Photo Film Co., Ltd. was the exclusive producer of 35mm cine
motion picture film. The following types of motion picture film were
produced:

Cine Negative 35mm
Duplicating Negative
Cine Positive

Duplicating Positive
Sound Recording

19
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Spectographs of each of the above listed motion picture films fecllow.
Sensitometric curves of these films, discussed in Enclosure (B), have
been forwarded under separate cover.. ' '

Spectograph No. 4

Spectograph No. 5
. FUJI DUPLICATING NEGATIVE FILM

Stectograph No. 6
FOJI POSITIVE FILM

Spectogradh No. 7
FUJI DUPLICATING POSITIVE FILH

Spectograph No. 8
FUJI SOUND FILA
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3. AmA%eur Photographic Film

The following amateur‘photogxéphic films have been produced by the
two mgjor‘photographic_manufacturing concerns:

a. Neopan Roll Film, film packs, etc., of various amateur sizes.
(Fuji Company): : : : :

- S[:ect.ograph( No. g, .
" FWI NEOPAN FILY
. Average Exposure: 1/z200 second f 6.3

b. Fine Gfain Panchromatic 35mm film Used in Leica, Contax, and
Other Minlature Cameras (Fuji Company).

",ﬁ“'.»'.'?S]Jg¢togfaﬁh_ No. 10 =
FUJI 35™ FINE GRAIN PANCHROMATIC FILH
Average Exposure: 1/s0 second f 6.3

Ce A colo} £ilm for amateur use was being developed by the Fuji
Company. This film was a three-layer emulsion which was processed
by a coupler-developer subtractive reversal process.

Sensitometric curves for Fuji Neopan and Fine Grain 35mm film, dis-
cussed in Enclosure (B), have been forwarded under separate cover.

d. Sakura Roll Film, Film Packs, etc. (Konishi Company).

Speétograph»and sensitometric data are almost exactly identical
with FujJi Neopan Film»described‘previously.

" e. Infra-red Roll Film, Film Packs, etc. (Konishi Company).

Amateur infra-red film was sold before the war by the Konishi Com=-
pany. This f£ilm was sensitized to 7500°A; however, as the film was
for civilian consumption, speed sensitivity was sacrificed to pro-
duce satisfactory keeping qualities. The film, therefore, reguired
relatively long exposures.

Average Exposure: 1/s50 second f 4.5

f. Sakura 8 eand 16mm Reversal Film (Konishi Company).

Black and white 8mm and 16mm motion picture films were manufactured
for amateur use prior to the war. These films were developed by
reversal processing procedures.
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. Sakura Color Film (Konishi Company).

An amateur color film in 35mm width was produced by the Konishi Co.
shortly before the war. The film was a typical three-emulsion
layer type which was processed by a subtractive reversal coupler-
developer process. -

Spectographs and sensitometric data for R. Konishi film emulsions,
in Enclosure’(G), forwarded under separate cover.

4. Special rpose Film

X-kay film ot similar type and characteristics was produced by both
the Fuji and Konishi Companies.

Spectograph No. 11
FUJI RONTGEN FILH -

Spectograph No. 12

FUJI RONTGEN FILM — DUPLITIZED
(Sensitometric curves of these films
are discussed in FEnclosure B.!

FILM MANUFACTURE
1. Fujl Photo Film Co., Ltd.

The Fuji Photo Film Co., one of the two largest photogrephic film man-
ufacturers in Japan, is located at ASHIGARA. near ODAWARA in KANAGAWA kan.
Production of photographic material before the war was largely motion
picture films, X-ray materials, photographic plates, amateur films, and
photographic papers. During the war, aerial and motion-picture films
and photographic paper were produced for both the Army and Navy.

. Film productlon“facilities and basic equipment used during the war
included: _

12 Film base digesters (L4-acetate, 8-nitrate)
15 7Film base manufacturing machines
2 Emulsion coating machines (film) Solvent
recovery plant _
30 Cinz perforating machines
L2 Film slitting machines
"2 Paper coating machines
2 Plate coating machines

In July 1945 approximately one-quarter of the production equipment of the
plant was removed and shipped to Manchukuo. However, this equipment was
destroyed en route by bombing. The equipment remaining is generally of

22
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German or Japanese design and manufacture. Production techniques did not
_appear to be as advanced as those currently used in the United States.

Detalled description of the Fuji Photo Film Co. is given in Znclosure (Ch

C 2. R. Konishi Co., Ltd."

8. Film - The R. Konishi Photo Company Ltd., HINNO plant, TOKYO,
produces only photographic film, but compares in size and production
capacity with the Fuji Company. The production of this plant before
the war was generally amateur and X-ray photographic film. Limited
production and processing of color film were staerted Jjust prior to
the stert of the war in 1941. During the wer, aerial photographie
. film was manufactured for the Army and Navy.

"Film production facilities and basic manufacturing equipment in-
cluded the following:

7 Base manufacturing machines (70% nitrate,
30% acetate)

2 PFilm coating machines

1l ILarge scale experimental coating machine

Approximately one-quarter of the production equipment was removed
from the factory during the latter stages of the war to escape bomb-
ing damage and 1s now belng returned.

A large photographlc research laboratory is also located at the
HINNO factory. . During the war, of the 1500 people employed there,
300 were in the research laboratory. At the present time, of 600
total plant personnel, 100 are engaged in some type of photographic
regsearch or development.

b. Paper - Photographic paper is produced by the R. Konishi Co. at
their YODOBASHI plent in TOKYO. As there is little difference in
photographic paper for civilian or military use, its production dur-
ing the war was similar to that of earlier msnufacture. Basic pro-
duction equipment included two paper emulsion coating machines, one
of which was operative, the other damaged by bombing. Equipment was
similar to the Fuji equipment, of either Japanese or German design.

D, SENSITOMETRIC TESTS OF PHOTOGRAPHIC MATERIALS

Enclosure (B) contaeins detailed sensitometric data on the various photographic
film and paper emulsions produced by the Fuji Photo Film Co., which are gen-
erally representative of all Japanese photographic products. This enclosure
was compiled from data obtained in the company's research laboratory snd in-
cludes also a discussion of the sensitometric conditions under which the ma-
terial was examined. Curves have been forwarded under separate cover.

Attention to certain conditions of the tests is important before detailed com-
parative measurements or concluslions on the film emulsions tested are msde.

As different developers were used on different emulsion types under test, the
date obtained is representative of the characteristics of the emulsion with
respect to the particular developer used rather than to any fixed standard.
Although the data obtained cannot be accurately compared sensitometrically,

it 1s interesting and valuable because it shows the various emulsion type
sensitometric responses under conditions which might be expected in normal use




A-39 ,; | , RESTRICTED

E. . PHOTOGRAPHIC PAFER

A table of dafa on phdtographic paper foliows:

MILITARY USE

Name Designation + Type Surface Contrast

Aero chloride - - | contact . " gloss 2, 3, 4
. Aero chloro-bromide - enlarging . | gloss. 2, 3, &4
Aero bromide - .enlarging gloss -2, 3, 4

- CIVILIAN USE

Name Designation Type Surface Contrast

Portrait (Gaslight) contact matte or semi-matte |2, 3, 4
Chloro-bromide enlarging | matte or semi-matte 2, 3, 4
Bromide 22 ... | enlarging | matte or semi-matte |2, 3, 4
or glossy

There is very little physical or photographic difference between the corre-
sponding types of military and civilian paper. Generally, gloss or semi-gloss
surfaces were supplied to the military; also, slightly thinner paper base sup-
port met required military use.  The following photographic paper contrasts
were preferred for milltary use: S B :

Aero~cliloride - . Contrast 2, 3, 4
) Aero-chloro-bromide - Contrast 3
-+ 7 Aero-bromide © 7 Contrast 3

Photographic paper sizes furnished to both the Navy’andvArmy are as follows:

‘ 432x6% inches - ‘ 10x12 inches

: - -13x18cm - : 32x32cm
~18x2Lcm : S 18x22 inches
19x19cm e o

No roll paper was reported produced for either the Army or Navy.
F. PHOTOGRAPHIC CHEMICALS
l. General

The largest producer of Japanese photographic chemicals during the war.
was. the ODAWARA factory of the Fuji Photo Film Co. This plant manufac-
tured elon, hydroquinone, and silver nitrate, and also pre-weighed and
packaged chemlicals into ready-mixed-containers for field use. Two de-
veloper formulas, a developer addition formula, and two fixing formulas
were prepared in quantity for the Japanese Navy and Army.

2. Developers

Two standard products were packaged for field use. The "koku" developer
was -a standard aerial developer formula, while the "netchi koku" was
intended for tropical use. The "tenkazai" addition formula, which could
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be added. to the "koku" solution for tropical use, was also compounded at
this plant. The developing formula (for four liters) follows:

Chemicals

"Koku"” |"Netchi Koku" | "Tenxazei"

- Elon - 8 grams 6 grams -
Hydroquinone 32 grams | 10 grams -
Sod. sulfite (anh.) 200 grams 80 grams L8 grams
Sod. carbonate (anh.) 120 grams L0 grams -
Potassium bromide 8 grams 6 grams 0.8 grams
~Sod., sulfate (anh.) -— - 171 grams -
Sod. Bisulfite - == - == 8 grams

3. Fixing Solutions

Two fixing solution formulas were packaged for military use. They were
"koku fixing bath" and the "netchi koku fixing bath," and were used with
the developers of the same name. (Ruantities given in following tablse
are for four liters.) :

Chemical

"Koxu" "Netchi Koku"

Sod. thiosulfate
Sod. sulfite (anh.)
Alum . -
Chrome alum

1050 grams
100 grams
100 grams

12.5 grams

700 grams
75 grams
50 grams

12.5 granms

Glacial acetic acid 75cc 90cc

Le ‘Chemical Packing

All chemicals were packed in rubber hydrochloride plastic skin sacks.
Reducing agents for developers packed separately from the other chemicals,
and the two sacks enclosed in one larger outer sack. In the fixing for-
mula packing, glacial acetic acid was sealed into a small glass bottle,
then put into a paper box and packed in a separate envelope with the alum.
This sack and the other fixing agents were then paciked into a large outer
sack correspoanding to the developer packing.

5 Manufacturing Procedures (See Enclosure (D))

Enclosure (D) 1is a report prepared for the Naval Technical Mission to
Japan by the Fuji Photo Film Co., ODAWARA plant. This report lists in
detail the steps, processes, and conditions for the manufacture of silver
nitrate, elon, and hydroquinone. Information on developer and fixing
agent packing is also included.

PART III - TECHNICAL DEVELOPMENT
A, SUMMARY

Reseerch and development of new photographic equipment, products, and tech-
niques for naval use were conducted at the Branch, First Naval Technical Air
Arsenal, YOKOSUKA. However, the two largest Japanese photographic manufactur-
ing concerns, the R. Konishi Photo Company snd the Fuji Photo Film Company,
also were conducting extensive research on photographic material for military
use. .
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Infra-red camera and lens design, as well as film sensitization, were under
investigation for improvement of military reconnaissance. Color photography,
particularly the spplication of two-color film, also was investigated for
aero-reconnaissance possibilities, Improvements in camera design, particular-
ly the use of long focal length aero-telephoto lenses, were sought, and devel-
oper formulas and techniques for use with high solution temperatures were
tried. :

However, very little progress beyond equipment which existed at the start of
the war was noted. Nor was there any evidence of the introduction of any.en-
tirely new photographic equipment, material, or technique either by the Jap-
anese Army or Navy from 1940 up to the present time.

B, PHOTOGRAPHIC RESEARCH PROJECTS

1.  Infra-Red Photography

Extensive research was undertaken by both large film manufacturing com-
panies. on the perfection of infra-red sensitive materials for aerial use.
Infra-red film with sensitivity up to 7800°A and speed satisfactory for
aerial use was developed and produced for military use. Special test
fiims with sensitivitlies from 8500-9300°A were made, but stability and
speed difficulties made them unsatisfactory.

The gresatest difficulty encountered with the Japane¢se infra-red film -
even that produced for military use - was sensitivity stability. Under
the best conditions of storage, sensitivity deteri¢gration was a problem
after three months, and infra-red film generally was unsatistactory for
use after six months storage. These difficulties were never completely
eliminated, and even at the end of the war, the use of infra-red film
operationally was unsatisfactory owing to the supply problem of maintain--
.ing fresh film. S

2. Chemicals for Tropical Use

Generally, the technique employed for photographic development at high

solution temperatlures was to use various quantities of sodium sulfate in
the developer to reduce osmotic swelling of the emulsion. The following
developers proved satisfactory at solution temperatures from 30° to 339C:

Chemical .. . Quantity

- Blon - . . - 2 grams
Sodium carbonate 10-20 grams
Sodium sulfite 120-150 grams
Sodium sulfate 50-65 grams
Potassium bromide 2 grems
Water to 1 liter

Five to six minute development at 30°_£o 33% gave satisfactory results
without reticulation. ) : R - :

The Fuji Photo Film Company, ODAWARA Plant, packaged a tropical developer
for general use called "netchi koku", and also a chemical addition called
"tenkazal" to be -added to standard developers for tropical use. Formulas

. for thesé devélopers are’'given in Enclosure (D).

B
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The Fujl company's research laboratory also perfected a tropical develop-
ing formula using paraminophenyl hydrochloride which was reported to give
satisfactory results from 32° to 35°C. The formula follows:

Chemical Quantity

Paraminophenol hydrochloride grams
Sodium sulfite (anh.) grams
Sodium sulfate (anh.) grams
Sodium carbonate (mono.) grams
Potassium bromide grams
Water to liter

Optimum working temperature of this developer was from 322 to 35°C., and,
except for a slight increase in fog, it could be used without serious
difficulty.

Test results were as follows:

Developer Tgm Time Relative Gamma
(“c (min.) Speed (NSG)

Koku developer - 20 6 17 1
Tropical < 30 11.5 1l 1
32 . 9. 19 1
' 1

1l

L
.
.

35 7 23
40 5 15

No pre-hardening solution of a formulin type was either in use or under
investigation.

® .

3. Two-Color Film

Attempts were made by both naval technicians and the two film manufactur-
ing research laboratories to produce a two-color aerisl process which
could be used for military reconnaissance, Although & two-color aserial
process with satisfactory characteristics was developed, so much diffi-
culty was experienced with field processing that the project did not
emerge from the experimental stage. The £ilm perfected for use was ex-
posed through a yellow filter for haze reduction; average exposure con-
ditions were f 5.6 at 1/100 second with e filter. The most serious ob-
stacle to fisld processing reported was the inability of the average Jap-
anese military photographer to master the technique . and procedure re-
quired.

The £ilm produced experimentally for two-color aeroc work was a two-layer
£ilm, the top layer an orthochromatiec emulsion and the bottom layer a
panchromatic emulsion. No silver inner layer or rilteg material was used
between the emulsions, However, a yellow filter (4500°A) was used in ex-
posing the film. Processing sequence and solutions follow:

solution Processing
Time (20°C)

First MQ developer 14 min,
Wash 1C min.
Red light exposure thru base

60 watt-25cm) 30 sec.
Green development 15 min.
Wash 5 mino
White 1ight flash to smulsion '

side (60 watt-25cm) 30 sec.
Orange Development 10 min.
Wash - 10 min.




Bleach
Fix
Wash
Dry

MQ Developer Formula

Metol : Legr
Sodium sulfite 50gr
Hydroquinone 8gr
Sodium Carbonate ' LOgr
Yotassium Bromide o i 3gr
Potassium Thiocyanide : 2gr
" "Water to - - 1000cc

Green Coupling Developer

Solution A

Metol ' ' legr
Sodium sulfite 10gr
2-amino-5—diethyl-toluene

hydrochloride 2gr
Sodium carbonate = ' L0gr
Potassium bromide - lgr
Water to 1000cc

Solution B

Methanol

2, he-dichler-l-naphthol
Aceto acetanilide

.Orange Coupling Developer

Solution A

Metol . S 0.2gr
Sodium sulfite l0gr
2-amino-5-diethyl amino .

toluene hydrochloride 2gr
Sodium carbonate 4,0gr
‘Potassium bromide lgr
Water to ‘ 1000ce

Solution B )

Methenol _ 100ce

. Para-nitro-benzylcyanide 0.25gr

’ Dichlor-acsto-acetanilide 0.75gr
- Bleach

Potassium ferricyanide - 30gzr

Potassium bromide 60gr

Water to : ' - 1000cc

Fixing Solution

Sodium sulfite . 15¢r
Hypo : L 200gr
Water to - 1000cc
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Red Filter for Exposure of
Red Sensitive Layer

Acid Magenta 10 g/sq.meter
Tartrazine L g/sq.meter

e Tropicalization and Packing

No special technigues or protection was reported to have been used on
materials intended for tropical shipment. All aerial film was sealed in
tin cans with adhesive tape before leaving the factory. However, vacuum
packing was not practiced, and no special treatment to prevent fungus or
mold growth was reported.

¥ * * & *

PART IV-MILITARY APPLICATION

A, SUMMARY

The Department of Naval Aeronautics directed and had cognizance of all photog-
raphy for the Japanese Navy, although the actual supervision and administrea-
tion was in the hands of the Optics Section of the Navel Technical Air Depart-
ment., Supply sources of photographic materials for the fleet and eir units
were located at four large naval bases which served as shipping depots for all
outlying areas. Two major photographic training schools provided operational
and tactical photographic instruction to naval personnel. Aerial photo recon-
naissance was usually flown in the MYRT {SAIUN) carrierbased plane with the
photographer operating either a fixed vertical or hand-held oblique camera in
the rear seat., Photographic reconnaissance was usually limited to high alti-
tude work, and development of caemera designs indicated a trend toward the gen-
eral use of high-altitude oblique coverage in the later stages of the wer,
There wevre no indications that speciasl applications of photography for instru-
ment-dial recording, radar-scope photography, etc., were used by the Japanese
Navy:

B. JAPANESE NAVAL ORGANIZATION

Japanese naval photography was, as stated above, under the direction of De-
partment of Naval Aeronautics and administered by the Section of Optics of the
Technical Department. Photographic and optical research and development were
conducted through the Optics Branch of the First Technical Air Arsenal, YOKO-
SUKA. Enclosure (E) is an organizational diagram of the Department of Naval
Aeronsutics photographic and opticel administration and control.

c. FHOTOGRAPHIC SUPPLY

Supply of photographic materials for fleet and air unlts was centered in four
major naval supply depots. These depots not only served as supply sources for
all bases outside of Japan but they alsc supplied smaller air base units and
air depots at home.

Various supply points were located in the SASEBO and YOKOSUKA areas. In thosse
ureas most of the photographic equipment and msterials were stored in caves.
Huge quantities were piled into comparatively small and damp spaces and often
stored along with ordnance, optical, or other equipment. This photographic
material was generally damp, often moulded, and in poor condition. Some pho-
tographic gear was found stored in frame warehouses in the YOKOSUKA area, but
no special protection against heat or humidity was provided for raw film stor-
ago.
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As the same conditions were observed for many other items and supplies besides
photographic materials, this arrangement of cave and outside storage may have
resulted from a decision in the latter years of the war to disperse supplies
and remove them from possible bombing targets, However, considerable quanti-
ties of photographic materials must have been lost through deteriorastion owing
to storegc in damp caves, -

Supply Base Relative Area Supplied | Seccndary Supply
Size _ Points Serviced

SASEBO’ © 1st | china, Formosa, Shanghai, Takao
- : Indo-=Ching, Singapore, Sana
Malaey

YOKOSUKA - ' Marianas ‘ Saipan, Truk
Msrshalls,
" Gilberts

KURE 3rd | Philippines, Manila, Soerabaja
Java

OMINATO 4th Ruriles Ternei

D.  PHOTOGRAPHIC TRAINING

Two schools for the instruction of naval rersonnel in photographic techniques
were operated by the Japanese Navy. A school for operational instruction was
established under the direction of the Sunosaki Air Force in KASANA, Tateyama-
shi, Chiba-ken. Tactical photographic instruction was given by the Yokosuka
Air Force at Yokosuka Naval Air Station.

Pilot training for torpedo runs and dive-bombing attacks utilized a special
torpedo camera, described previously, and for dive-bombing, a 35mm Eyemo type
motion picture camera., However, the lack of gasoline in the latter part of
the war eliminated much of this type of tralning, and synthetic training, using
photographs of models, was developed and in general use.

The Type 89-free machine gun camera was used in the early stages of the war,
but discontinued in 1943. The Cine Type 2 Gun Cemera had limited use for free
gunnery in the later stages of the war, but wes not developed extensively,
Experimentation on a gun camera modeled after the obsolete Fairchild W-7 model
was started, but tests were still incomplete at the end of the war, There was
no report of gun cameres being used in any instances in combat, or for any-
thing other than training. '

. OPERATIONAL- TECHNIQUES

X. Aerial Keconnaissance

At the beginning of the war, aerial photographic reconnaissance was usual
.1y made from the JUDY scout plane. However, with the introduction of
MYRT with faster, high altitude characteristics, practically all recon-
naissance was flown from this carrier-base plane, A K-8 vertical camers
usually the 50cm._type - was mounted in the photographic MYRT and operated
by one of the rear seat observers, Most of the vertical photography was
flown at high altitudes, ranging 12,000 to 30,000 feet, using the K-8 or
25c¢m cameras,

Toward the end of the war, camera research and design development indi-
cated a noticesble trend toward telephoto type cameras for oblique cover-
age at high altitudes. Because vertical reconnaissance coverage was be-
coming more difficult &s air defenses improved, high altitude oblique cov-

30
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erage was becoming more popular. The development of the Type IV 70cm re-
flecting oblique camera, used experimentally at OKINAWA, and a similar
type developed for the Army with a 100cm lens, are examplss of the trend
in camera design for late operational techniques.

2e Night Photography B

Although various academic attempts were made in experimentation with low
aperture lenses for night reconnaissance, the flash bomb was the only
technique utilized operationally. Fairchild K-14 (?) cameras were re-
ported purchased from the United States before the war for use with
aluminum-magnesium flare bombs, The camera shutter was opened with the
bomb release and closed by a pho %t the termination of the flash,
but only about half of each negetive was usable, owing to uneven 11lum-
ination produced by the bomb., Operational altitude for night photogra-
phy was said to be 20,000 feet. ’

3. Fiel@ Processing

i

Using tank type aeriel developing kits and squirrel cage oOr natural 4dry-
ing methods, first prints from reconnal ssance missions usually were re-
ceived three to four hours after the return of the £1ight. The use of an
alcochol bath reduced the time somewhat when rapid processing was required,

SPECIAL APPLICATIONS

1, Instrument Photography

v

Although some few instances were reported where Leica cameras were used
to photograph instrument dials for test purposes, no general application
or technique for this type of photography was reported.

2. Radar Scope Photography

No instances were reported.

3. Combat Record Photo Units

No photographic units were formed by the Navy especially to photograph
combat action. Navel action was recorded by photographers regularly as-
signed to operating units, usually with plate type cameras, Civilian
news photographers also were sent out in some cases to record combat ac-
tion. :
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ENCLOSURE (A)

LIST OF PHOTOGRAPHIC MATERIAL COLLECTED
AND SHIPPED TO THE UNITED STATES

Item NavTechJap No.

Quantity

YOXOSUKA aresa

Aerial camera, Type 99, l5cm f 4.5
Aerial camera, K-8, 50cm

Aerial camera, K-8, 25cm

Aerlal camera, F-8, 25cm

Aerial camera, 70cm Obligue
Aerial camera, Type 100, 40 cm
Aerial camera, Flack spotting
Aerial camera, 100cm experimental
Aeriel éamers, Zelss, 50cm

Aerial camera, Type IV obligue
Aerial camera, Small army type
Aerial camera, Type 89 gun camera
Type K-8, magazine set

Type K-8, mount

Type K-8, repair kit with intervalometer
Flack spotting camera mount

Type F~-8, camera mount

70cm oblique, mount

Zeiss, magazine set

Zelss, vacuum pump

Zeiss, spare parts and intervalometer
Zeilss, developing machine
Enlarging printer

Torpedo attack camera

Aerial developing kit

Type 99 developing kit
Miscellaneous k-8 parts
3Stereoscopes

Photographic chemicals (Fuji)
Lens, .100cm (Fuji)

SASEBO area

Camera, still

Camera, F-8

Camera, Type 99, T 4.5
Camera, Type 99, T 3.5
Camera, Hand Held Oblique, Tessar
Camera, Hand Held Oblique, Hexzar
Camera, 1l1xl), view
Projector, Type 99 scoring
Developing set, gun camera
Camera, gun, Type 89
Camera, aerial K-8, 50cm
Developing set, aerial
Repair kit, K-8

Mount, X-8

Magazine set, K-8

Spare shutter sget

Spare maegazine set

Plate developing tank
Stereoscope

Film, miscellaneous
Chemicals, miscellansous

TE21-3002
TER1-3010
JE21-3025
JE21-3001
JE21-3029
TE21-3026
JE21-3027
JE21-3032
JE21-3034
JE21-3031
JE21-3047
JE21-3009
JR21-3014
JE21-3013
JER1-3012
TE21-3028
TE21-3033
JE21-3030
JE21-3035
TE21-3036
TE21-3037
TE21-3038
JE21-3021
JE21-3039
JE21-3040
JE21-3041
JEQ1-3012
JE21-3044
JE21-3045
TE21-3046

JE10-~3000
JE10-3001
JE10-3002
JE10-3003
JE10-3004
JE10-3005
JE10-3006
JE10-3007
JE10-3008
JE10-3009
JE10-3010
JE10-3011
JE10-3012
JEL0-3013
JE10-3014
JE10-3015
JE10-3016
JE10-3017
JE10-3018
JE10-3019
JE10-3020
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ENCLOSURE (B)
FUSI FILM CO., SENSITOMETRIC DATA

(Sample sensitometric curves discussed herein have been forwarded to: Directar,
Photo Sclence Laboratory, Anecostia, Washington, D. C.)

1. Negetive Films

a. Samples:

Kodak - Super XX roll film
Fuji PP (fine grain panchromatic) 35mm film
Fuji Aero panchromatic film
Fuji Roentgen film
Fuji Roentgen film (35mm film for fluorography)
Fuji Cine-negative film (35mm)
Fuji Dup-negative film (35mm)
\

b. Sensitometer:

NSG (Nippon Shashin Gakkai) Type 2 sensitometer

Ce. ‘Light Source:

Gas-filled tungsten lamp (operated at 284,8%9K. )
Combined with Davis-Gibson L

d. Wedge:

Neutral gray silver wedge
Density difference for each step is 0,20

€e EX-QOSUI‘G:

1/20 second
log E at the 10th step is equal to 2,51

£, Developer: ‘ -

E. Ka D-lé

E.K. D-76 -

F.D. (Fuji Developer)-i
F. Do -ll

KOK (koku-aero) developer

FD-I, FD-11

Metol © 2.0gr 2.0gr
Sodium Sulphite (anh.) 50gr ~  80gr
Hydroquinone ) - L.0gr 8.0gr
Sodium Carbonate (anh.) -_.| 12gr LO0gr
Potagsium Carbonate - 1.0gr 3.0gr
Water - 1000cc 1000ce

Pogitive Films

d. Samples:
Fuji Dup-positive film (35mm. )

Fuji Sound recording £ilm (35mm.)
Fuji Process film
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ENCLOSURE (B), continued
b. Sensitometer:
NSG Type 1 sensitometer

c.A Light source:--

Gas-filled tungsten lamp (operated at 28&86K;)

d. ~Wedge:

Neutral gray silver wedge
Density difference for each step is 0,10

e. ~ Exposure:

1/20 second ’
Loz E at the 10th step is equal to 0, 18

f. Developer: D-16
Printing Papers

a. Samples:

Ginrel (portrait gaslight) .
Tone (gaslight)

Bellona (chlorobrimide)
Bromide

Aero gaslight -
Electrocopyst

Oscilo

Aero bromide

Photostat

FEVRFRFWOR R

b. Sensitometer:

'Fuji paper-sensitometer

C. Light Source:
Gas-filled tungsten lamp (operated at 2800°K.)

In the case of the. higher speed papers, light intensity is reduced by
opal glass.

d. Wedge:

Neutral gray silver wedge
Density difference for each step is o ,10

e. Exposure:
. Log E at the first
Group Time of Exposure step of wedge

10 seconds 3,98
10 seconds 2,01
5 seconds 1,66
5 seconds 1,17
7 seconds 0,17

t. Developer: Koku
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ENCLOSURE (Q)

FUJI PHOTO FILM CO., ITD., ASHIGARA PLANT
gtatement of Film and Paper Production Facilities Contained in an Ap-
plication for Permission to Convert to Essential Consumer Commodities.

20 November 1945

Name of Firm: FuJi»Photo Film Company, ASHIGARA Factory

Location: No. 210 Nakanuma, MINAMI ASHIGARA=Cho, Ashigare RKemi-gun,
Kanagawa-Ken

General Descr;ption:
a. Land = B 2,890,193 square
b. Buildings ' | 607,295 square

c. Main machinery and plant

Raw-film preparing machines ‘
Photographic~-film preparing machines
Photographic paper preparing machines
Dry plate preparing machines

Other accessory machines

capital

¥15,000,000 ASHIGARA factory only
7,700,000 ODAWARA factory only
2,000,000 IMAIZUMI factory only
" 300,000 KAWAKAMI factory only
¥25,000,000 total

Ownership: 500,000 shares

2,214 share holders =- Dai Nippon Celluloid Co., SHICHIDO, Sekai shi,
Osaka Fu

Company Officials:

President: Sakae HARUKI
Managing Director: : Shigeo MORITA
Managing Director: Setsutaro KOBAYASHI

Date Organized: 20 Januaery 1934

Operation Before War {(monthly production):

35mm cinema films 11,634,000 ft o

Roll films 236,000 rolls (Brownie size)
X-Ray films 15,000 doz 10"x1l2"
Photographic papers 616,700 doz 4-3/L"x63"
Dry-plates 160,000 doz 4-3/L"x6"

Prior to the incorporation of thls company in Jenuary 1934, the factory
was constructed and equipped by Dal Nippon Celluloid Company, Ltd., and
nemed ASHIGARA Factory of Dai Nippon Celluloid Company, Ltd.

In September 1937 the faétory was enlarged to increase production of
celluloid film base and photographic film.
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ENCLOSURE (C), continued

In October 1940 the factory was enlarged to increase production of X-ray
film, _

Al

In July 1943 construction of a new plant was started in order to increase
production of interlayer materials for safety glass, but was not completed

Number Employed: Men - 850; women - 620

Operation During War (monthly production):

35mm cinema films o 8,680,000 ft

Roll films 162,000 rolls (Brownie size)
X-Ray films 12,000 doz 10mx12"
Aero-films 14,600 sq m

Interlayers for safety glass 5,890 kg

Electric insulating thin foil 500 kg

Photographic papers 836,000 doz K{2wx6in
Dry-plates ‘ 123,000 doz az"xéé"

Number Employed During War: Men - 740; women - 620

Operation Now Proposed:

35mm cinema films 7,000,000 ft

Roll films 200,000 rolls (Brownie
X-Ray films 15,000 doz 1l0m™x12"
16mm films 1,000,000 £t

"16 1
"x6z L

Photographic papers 670,000 doz &
Dry-~plates , 50,000 doz 4

Cut films 100,000 doz hg"xég"

Number To Be Employed: Men - 700; women - 500

Inventory of Machinery and Equipment:

Land 2,890,193 square rt
Building , 607,295 square ft

Dry plate manufacturing equipment
Monthly production capacity: 200,000 doz 42"x63in)

(1) 2 ~sets of combined glass washing, substrating, and drying
e machines.

(2) 2 sets of emulsion preparing plants.

(3) 2 sets of emulsion coating and drying plants.

(4) 4 glass cutting machines. i

(5) 2 sets of conveyers.,

Photographic paper manufacturing equi ment o ¢
(Mon_othi‘y ;Lpr‘od‘up‘ctp‘io‘n “capacity: ‘f,gooo,ooo doz LRA"x6in)
| sets of emulsjon preparing plants.

‘% sets of emulsion coating and drying plants.

( \

slitting and cutting machines.
set of conveyers.

Photographic film manufacturing equipment
Monthly production capacity: 120,000 meters of 1 meter width)
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ENCLOSURE (C), continued

sets of emulsion preparing plants.

sets of f£ilm substrating machines.

paper slitting machines.

sets of collodion coating machlnes. :
set of emulsion coating and drying plants.
perforators for cinema film.

£ilm slitting and cutting machines.
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iuloid film base manufacturing equipment
onthly production capacity: about 45 tons)

154

} 15 sets of collodion mixers.

) 15 sets of film coating machines.

) 4 sets of solvent recovering plants.

) 3 sets of solvent distillation plants.

o~ g~ CI
FWRH

Miscellaneous plants

air blowers.
air washers.
pumps.
refrigerators.
various kinds of electric motors.
27 transformers.
I, sets of stean boilers.
various kinds of repairing machines.

Raw Materiels on Hand: :
(Parenthesis indicate materials for military use.)

Nitrocellulose 73,003kg (4,080kg)
Acetylcellulose 37,172ke (17,800kg)
Camphor ’ 10,44 0kg

Ether 15,002kz (246kg)
Alcohol 2,815kg (450kg)

Acetone 34,393keg (11,500kg)
Gelatine

Potassium bromide (1,850kg)
Silver nitrate

Benzol N :

Baryta paper 120,000sq.m

Glass for dry plates 7hcases

Coal 800tons

EStiﬁate of Raw Materials or Products4Reguirgd Monthly for Next Six
Months:

Nitrocellulose 35,000kg
Acetylcellulose 6,000kg

Camphor
Ether
Alcohel
Acetone
Gelatine

2,000kg
25,000kg
8,000kg
15,000ke
: 7,000kg

Potassium bromide 1,500kg
Silver nitrate 3,000kg

Benzol
Methanol

2,500kg
3,000kg

Baryta paper : 160,000sq.m.
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ENCLOSURE (C), continued

Glasz for dry plates
Black paper
Cardboard

Semi-Finished Goods:oﬂxﬂhhd:
Cinema film

Photographic paper
Celluloid film base

.1,500cases
. 2,500ke
20,000kg

4,0008q.m, -
20,000sq.m,
15,000kg .

Cdfﬁoratidns Supplying Materials

Nitrocellulose:

Dal Nippon Celloid Co.,;Lﬁd.,’Abbshi factory: Hyecgo Ken, Ibo Gun, ABOSHEI

Machi, Shinzaike.
Acetate Cellulose:

Dal Nippon Celloid Co., Ltd., Arai factory: Niigata Ken, Nakakubiki Gun,

ARAT Machi, irai.

Glass Plate:
Mitsubishl Kasei Co., Ltd., Tsurumi Tactory: YOKOHAMA Shi, Tsurumi Ku,

Suehiro Cho 1.

Mitsubishi Kasei Co., Ltd., Amagasaki factory: AMAGASAKT Shi, Nishi

Mukojima Machi, 2.

Nippon Itagarasu Co., Ltd,, Yokkaichi factory: YOKRAICHI Shi, chitose

Mechi, 2,

Baryta Paper:

Mitsubishi Seishi Co.,ALtd., Nakagawa factory: TORYO To, Katsushika

Ku, Nijiku Machi, 5 Choms.

Mite1bishi Seishi Co., Ltd., Takasago factory: Hyogo Ken, Kako Gun,
TAKASAGO Machl, Aiya Machi, Bangai, Ichiban yashiki.

Gelatine:

Nitta Koshitsu Kogyo Co., Ltd.,
Kawachi Gun, SHIKI Mura, Kashihara.

Kashihara factory: Osaka Fu, Minami

Nippon Hikaku Co., Ltd., Fuji factory: Shizuoka Ken, FUJIMIYA Shi,

Omiya, 8,

Nippon Hikaku Co., Ltd., Senju factory: TOKYO To, Adachi Ku,

Senjumidori Cho, 16, 1.

Ether:

Koto Ether Co., Ltd., Shimurs factory: TOKYO To, Itabashi Ku, Shimura,

Chogo Machi, 912.
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IAY

Showa Ether Co., Etd., Noborito factory: KAWASAKT Shi, Noborito Machi,
3500.

Showa Nosan Kako Co., Ltd., Tsukuda factory: OSAKA Shi, Nishi Yodogawe
Ku, Tsukuda Machi, 4, 510.

Showa Nosen EKako Co., Ltd., Tsukizoe factory: Kumamoto Ken, YATSUSHIRO
Shi, Tsukizoe Machi, 1556. -

Alcohol:

Alcohol Distribution Co., Ltd., TOKYO To, Nihonbashi Ku, Odenma Cho 2
Chome, 1.

Acebtone:

Nippon Gosel Co., Ltd., Ogaki factory: Gifu Ken, OGAKI Shi, Eenda
Machi, 2, 23.

Dal Nippon Celloid Co., Ltd., ARAI factory: Niigata Ken, Nakakubiki Gun,
ARAI Machi, Aral.

v

Balﬁnce Sheet

October Credit
Land 689 Capital
Buildings N 4,337 Legal reserve fund

Fixtures ' 562 Special reserve fund
Machinery . 8,888 Dividend reserve fund

Cars & carriers ' 817 General retiring allowance fund
Implemenzh & furniture 554 Legal retiring allowance fund
Construction a/c . 1,971 Bills payable

Sascurities : 1 1,153 Long-term debts

Trust deposit ' hk N 1,201‘ Short-term debts

Inventory assgets N 10,191 Money unpald in advance
kSales credit , 4,210 Temporary receipts

Bills receivable . 43 Money deposited

Cash & doposits » N Carried forward profit

é&edit receivable . 33 Current-term profit

Tempsrary peyment

Securities for payment
money deposited

Total
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Profit & Loss Statement

RESTRICTED

40

Income of ‘goocds sola 13,110 15,230 I Cost of goods 6,333 8,001
Other income ] 225 245 Expenditure 5,236 6,154
_ Carrisd forward amount of Carried forward amount of
semi-finished & fin- semi-finished & fin-
ished goods to the ished goods from the
next torm 3,328 4,461 _ previous term 3,888 3,328
Current-term profit 1,206 2,453
Total 16,663 | 19,93 Total 16,663 19.936:::21
Balance Sheet
1944 Unit ¥ 1000.00
Debit April October Credit April October
Capital unpaid 11,250 - 5,250 Capital 25,000 25,000
Land 704 155 Legal reserve fund 1,535 1,600
Buildings 4,351 4,595 Reserve for tax 1,200 1,750
Pixtures 619 621 Special reserve fund 2,500 2,700
Machinery installment 8,684 8,414 Dividernd reserve fund 900 900
Cars & carriers 124 - 116 Reserve fund for study 100 100
Implements & furniture 548 537 Gen'l ret. allowance res. fund 1,187 1,305
Construction a/c 5,081 7,083 Legal ret. allowance res. fund 285 283
Securities 5,545 8,913 Bills payable 336 708
Trust deposits 1,451 1,587 Long-term debts 5,500 5,500
Inventory assets _ 11,676 14,894 Short-term debts 9,634 14,421
Sales credit 5,132 5,791 Money unpaid in advance 4,972 3,624
Bills receivable 15 1,090 Temporary receipts 88s 2,171 i
Cash & deposits 1,451 1,864 Money deposited 2,105 2,442
Credit receivable 49 842 Carried forward prorit 670 701 ‘
Temporary payment 2,238 2,047 current~term profit 2,535 2,619 é
Res. deposit for tax 300 100 {
Securéties for payment I
oney deposited 608 1726
Total 59,344 65,824 Total 59,344 65,824
Profit & Loss Stavement
Income of goods sold 16,932 16,985 Cost of goods 8,894 9,100
Other income 263 456 Expenditure 6,847 6,399
P i i o Ao e emio Nt sneg 2%, of
ished goods to next ished goods from the
term 5,542 6,219 previous term ; 4,461 5,542
Current-term profit 2,535 2,619
Total 22,737 | 23,660 Total 22,137 | 23,660
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ENCLOSURE (C), continued

Balance Shest

Unit

¥ 1000.00

April

Credit

April

Capital unpaid

Land

Buildings

Fixtures

Machinery installment
Cars & carriers
Implements & furniture
Construction a/c
Securities

Trust deposits
Inventory assets

Sales credit

Cash & deposits

Credit recelvable
Temporary payment
Reserve deposit for tax
Securities for payment money deposited

Total

5,250
755
4,531
622
8,108
200
552
8,797
9,103
1,69
16,152
6,460
1,414
1,799
2,153
910
803

8,300

Capital

Legal reserve fund
Reserve for tax
Special reserve fund
Dividend reserve fund
Reserve fund for study

General retiring allowsnce reserve fund

HLegal retiring allowsnce fund

Long-term debts
Short-term debts

Money uﬂpaid in advance
Temporary receipts
Money deposited

Carried forward profit

Current-term profit

25,000
1,665
2,070
2,800

900

Profit & Loss Statement

Income of goods sold
Other income

Carried forward amount-of semi-finished
& finished goods to the next term

11,670
466

8,485

Cost of goods

Expenditure

Carried forward amount of semi-finished
& finished goods from the previous
term

Current-term profit

Total

9,587
2,944

6,219
1,811

20,621
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ENCLOSURE (D)

REPORT ON CHEMICAL PRODUCTION AT ODAWARA PLANT
Prepared by Fuji Photo Film Company for the
U.S. Naval Technical Mission to Japan

December 3rd, 1945
A. - SILVER NITRATE

l. Outline Steps in Production

a. Dissolution of silver bullion

Nitric acid (40%) is added to silver bullion in a porcelain vessel
and heated with steam at 100°C.

3Ag+ 4HNO3= 3AgNOy+NO+ 2H,0

be Exclusion of impurities

Silver oxide 1s added to the silver nitrate solution which contains
nitrate salt of iron, copper, zinc, and lead as impurities; oxides
of iron, copper, zinc, and lead are precipitated.

Fe, (NO5 ), Fe, 0,

Ca (NOgla { 4 ng0—n Cu0 | LgNO,
Zn (NOy), Zn0
Pb (NO,), PbO

Silver oxide is obtained by adding sodium hydroxide %o silver nitrate
solution.

2AgNOy+2NaOH= Ag,0+2NaNOg+H0

C. Evaporation and crystallization

After filtration, the filtrate is concentrated in the water bath.
Silver nitrate separates out in the crystalllzed state. By means
of repeated recrystallization, pure silver nitrate of 99.98% purity
and of uniform quality is obtained. Then the mother liquor is: ex-
cluded thoroughly by centrifugal machines and the crystals are dried
by draft at 50°C.

- (Note: The method of purification by silver oxide was in-
vented by our chemists and is a very satisfactory method.)

Diagram of production follows on next page.
2. Nitric Acid
Obtained from Showa Denko, Daiichi Seiyaku

3. Silver Bullion

Obtainsd from Tanska Xikinzoku Kogyo, and Kinzoku Haikyu Tosei
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Cryst.IX

S

Cryst.111

Silver Nitrate Production
Flow Chart
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Qutline Steps in Production

a. Manufacture of methylamine solution

2HCHO+ NH, Gl = CHjNH,HCI+HCOOH

Ammonium chloride is added to formaline and the liquor is stirred
»and heated slowly to 105°C. Twenty-four hours are necessary to fin-
ish the reaction. Then the solution 1is cooled, unreacted ammonium
chloride is filtered off, the mother lliquor is concentraced under
reduced pressure (20mm Hg) and the methylamine hydrochloride crys-

tallizes out.

CH4NHZHCI+NaOH = c&,NHszuckHzo
Methylamine hydrochloride is dissolved in water, and sodium hydrox-

ide solution is added to it; the evolved gaseous methylamine is
absorbed by water. ‘SIX or seven hours are needed.

b, Manufacture of Elon

= . OH )
O +CHyNH, ={ |+He0

OH NHCH5

Hydroquinone e&nd methylamine are reacted in an autoclave under a
pressure of 200 - 230 1lbs for six hours )

- oM
ﬁﬁw, ysoy=(]

, 3 NHCH 3% HeSQy
Crude Elon obtained by introduction of Elon base into 50% sulphuric
acld is purified by treating it with active charcoal and sodium
sulphite.

C. 'Purity of Elon

The purity 1s expressed by the reducing value after Andresen‘'s method
and also checked by melting point.

Reducing value: 5.5
- Melting point (decomp.) 260°%

Andresen's reducing value 1s the gram number of silver bromide re-
duced by 2.2 grams of Elon. (In the case of hydroquinone 1.8 grams
of it are taken.)

Raw Materials for Elon.

Name : Where Obtained

Ammonium chloride Konishi Yasubel, Ando Shoji
Formaline Amagasu Kagaku Sangyo
Sodium hydroxide Konishi Yasubei

4




‘RESTRICTED
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Hydroqulnone . Fujil Photo Film Co., Odawara Factory
sulphuric acid Konishi Yasubei, Toko Shoji

Active charcoal _ Miki Sangyo, Takeda Chobeli

Sodium sulphite ’ A1 Kogyo Kenkyusho, Osaka Sarashiko

HYDROQUINONE

1.

Outline Steps in Production

a. Manufacture of Quinone

N -0
Hz 1 ‘
2 O+4Mno,+5uzsq, =2 O +4MnS0,4 +(NH,)g SO, +4H0
0 ‘
2 .
Aniline is dissolved in 50% sulphuric acid and, keeping the tempere-

ture at 5° - 10°C, manganese dioxide 1is ndded slowly and stirred.
The reaction is finished in twenty to twenty-four hours.

B. Manufacture of Hydroguinone

o OH
H N
O+H2=

]

0

OH

- Iron powder is added in small portions to the quinone solution, ob-

tained as above, and stirred. The temperature of the solution 1is
kept at 109 -~ 12°c. It takes about ten hours to complete this reac-
tion. The purification of raw hydroquinone is similar to that of
Elon.

Co. Purity of Hydroquinone

Reducing value after Andresen's method: 6.9
Melting point: 169°¢

Raw Materials for Hydroguinone

Name Where obtained

Aniliqe - Seiwa Sangyo, Nagase Sangyo
Sulphuric acid ’ Konishi Yasubei, Toko Shoji
Menganese dioxide Nakamure Seirensho

Iron

powder Nihon Kuzutetsu Tosel Kaisha

SAMPLES

l.

Chenicals

Hydroquinone 3 bottles - each 500 grams

Blon

3 bottles - each 500 greams

Silver nitrate 3 bottles - each 200 grams
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2. Developling powder .

"Koku" developer 30 packsages

"Netchi koku" developer 30 packages

"Tenkazai" (additional chemical for "koku' developer to be used in.
tropical areas)

2. Developing powder

"Eoku" develpper : 30 packages

"Netohl koku" developer 30 packages

"Tenkazai" (additional chemi-~
cal for '"koku" developer
to be used in tropical
areas) : 30 packages

3. Fixing Chemicals

"Koku" fixing chemical 15 packages
"Netchi koku" fixing chemical 15 packages

GENERAL INFORMATION 7 .

1. Mixture of methylal (dimethylmethane), dimethylamine, and trimeth-
ylamine is obtained as a by-product of Elon manufacture. The mixture of
amines can not be utilized owing to the difficulties of the separation
of the constituents. Methyl is isolated, but little use can be found.

By-products of hydroquinone manufacture are ammonium sulphate, manganese
sulphate, and ferrous sulphate. They ere not utilized at present.

2. Recovered ammonium chloride is re-used in Elon manufacture.

3. Silver nitrate, Elon and hydroquinone have not been shipped outside
of Japan as separate chemicals. In general, precautions must be taken
against moisture and alkali from glass containers,

4Le Chemicals have not been shipped to tropical areas,

5. Faint coloring was found in some batches which were produced four
years ago, but hardly any change can be observed in the carefully packed
batches. (Hydroquinone is more stable than Elon.)

6. Developers were mixed for Army and Navy.

7. Formulas of developers are as follows:

’ ‘ "Netchi kokun
Chemicals "Kokn" developer developer

-Elon 8gr 6gr
Hydroquinone : 32gr logr
Sodium sulphite anhyd. 200gr 80gr
Sodium carbonate anhyd. » 120g» L0gr
Potassium bromide - 8gr bgr

- 171gr

Sodium sulphate anhyd,
"Koku" developer is for both Army and Navy aerial photography. "Netchi
koku" developer is for both Army and Navy aerial photography in tropical




RESTRICTED

- ENCLOSURE (D), conttlnued

areas. "Tenkazai" is the additional chemicals (sodium bisulphite 3 grams,
sodium sulphite anhyd. 48 grams, and potassium bromide 0.8 grams) which
are added to "koku" in tropical areas.

8, Chemicals for Mixed Developsers:

Name Where obtained

Sodium sulphite Al Kogyo Kenkyusho, Osaka Sarashiko

Sodium carbonate Mitsubishi Kasel

Potassium bromide Nihon Kuju Seihin Tosei Co.

Sodium sulphate Toyo Shashin Kogyo, Takahashi Tokutaro
Shoten

9. The total quantity of developers supplied to the Army was 82,914
packages {each for a four liter solution).

10. The total guantity of developers supplied to the Navy was 4,172
packages (each for a four liter solution).

11. Packaging of mixed developers: Elon and hydroquinone are put in a
sack of rubber hydrochloride, sodium sulphite, sodium carbonate, and
potassium bromide are packed in another sack of rubber hydrochloride or
of paraffined paper, and the two sacks are packed in a pasteboard-box.

"Tenkazai is put in a rubber hydrochloride sack, and ten units are
packed in a pasteboard-box.

12, Pixing solutions were mixed for both Army and Navy.

13, PFormulas of fixing solutions are as follows (each for a five liter
solution):

"Koku" "Netchi koku"
Chemicals B fixing chemical fixing chemical

Sodium thiosulphate anhydride 1050gr 700gr
Sodium sulphite anhydride 100gr 75gr
Alum ) ' 100gr 50gr
Chrome alum 12.58r , 12.5gr
Glacial acetic acid 75¢cc 90ce

14. Chemicals for Mixed Fixing Chemical

Chemical Where Obtained

Sodium thiosulphate . . Arai Jichiro Shoten
Potassium alum ’ Furukawa Kagaku Kogyo, Kuroda
= Ichinosuke Shoten
Potassium chrome alum Mitsul Kagaku Kogyo, Kuroda
Ichinosuke Shoten
Glacial acetic acid Azumado Yakuhin Kogyo

5. In the packaging of fixing chemicals, a glass bottle containing
glacial acetic acid, stoppered with paraffined cork or rubber stopper,
is put into a cylindrical paste-board box together with alum and chro-
mium alum, and this box is packed in a rubber hydrochloride double sack
with the mixture of sodium thiosulphate and sodium sulphlite. Then the
sack is packed in a pasteboard box.

47




RESTRICTED

ENCLOSURE (D), contlnued

16, No special package or special packing materisl was used for the acid
chemicals of the fixing chemical. Our packaging was as explalned in
paragraph 15.

17. The total of fixing chemicals supplied for the Army was 49,129 pack-
ages (each for a five liter solution).

The total of fixing chemicals supplied for the Navy was 1000 packages
{each for a five liter solution).

ENCLOSURE (E)

JAPANESE NAVAL PHOTOGRAPHIC ORGANIZATION

, I | NAVY MINISTRY I

NAVY TECH DEPT AIR
VICE. ADM. M. WADA

|
[

AIRCRAFT T OPTICS, SECT. 6
INSTRUMENTS . R.ADM. T ARIGA

; l 13% TECH AIR ARSENAL
oow. aen | oo

TORPEDOES

LENS COMPUTING PHOTOGRAPHY |’ OTHER THAN PHOTO. TRIAL PRODUCTION
MR. NAKAJIMA MR HOTTA LT. GOMD. FURUSAWA MR. NOMURA

(information cbtained in interview with MR'. EZUMI and MR.HOTTA at Bronch, Ist Air Technical Arsenal, 23 October
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16.
17.
18,
19.

ENCLOSURE (F)

PHOTOGRAPHS OF JAPANESE
AERIAL PHOTOGRAPHIC EQUIPMENT

LIST OF ILLUSTRATIONS

Navy Folding CameTa seeesceccsssccccccssccsccocncccsoccnsons
Navy Folding Plate Camera socscecescccccccssvccccoccocorronss
Navy 11x1l4 Inclusive View CBMEer8 ececescescsscscssscscsvsacsccsss
Navy F-8 Camera ..'...........O..O..QlC.......I...I...-.....
Army Type 100 20cm CBmMETa ecccecececesscrercncccconsornnsoses
Navy Type 99 Camera eecccececssccccss eecasecssssesesseacce
Navy Type 1V 70cm Obligue Camera .c..eccccecscecccccnccoccces
Navy Type 1V 70cm Obligque CEMEeT8 +eccecsescscccsssscsacsssvece

' Navy 100cm Tele-Photo Oblique Camera (Experimental) eccescee

Army Smallest G SK Camera .c.osccescsssccccsccceccscssvccecs
Navy Type 89 Gun CAMET'8 ecesecessccosrsccsceccvercccccscancs
W—7 16m Gun Camera -.o-ooo-oo...nc-o.-o::--o-.-c.o-uc---o--.
Navy and Army Cine Type 2 16mm Gun CAMETE eesccescssvescacss

Navy Simple Enlarger teeeceecsencccscscascsscssassreassssnons
Navy AutofOCus Enlarger ....................................

AND INTERVALOMETERS

Navy K-8 25cm Magezines and Intervalometers eeccccecccccsaces
Navy K-8 50cm Viewer Magazlnes IntervalometersS .ccccscsaceacse
Navy K-8 50cm Magazine and Intervalometer cce:cessccscccrcce
Navy K-8 Magazines Viewer Intervalometor cccceccessssccccccnsn

MISCELLANEOUS PHOTOGRAPHIC EQUIMPEMT

20.
21.
22,
23.

Army Type 100 Installation .0....o...........0..............
K"8 500!11 Mount -u.-.o.oso..-.oo-o.o---..--.o-oo--o-..on-----
Navy Aerial Developing Set cceccescsccssecsscccccsnscccccnne
Navy 35mm Projector ccececccscescsccceccassrocacacnsncnncccse
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1. Navy Folding Camera

Navy Folding Plate Camera




RESTRICTED

ENCLOSURE (F), continued

3. Navy 11x14 Inclusive View Camera

Navy F-8 Camera
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Navy Type 1V qocm Oblique Camera
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Navy Type 89 Gun Comera

W~7 16mm Gun Camera
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14.
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Nauy Autofocus Enlarger

16. Navy K-8 25cm Magazines and Intervalometers
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Navy K-8 Magazines Viewer Intervalometer

Army Type-.100 Installation ‘
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K8 Socm Hount

Navy Aerial Developing Set
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23, Navy 35mm Projector
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ENCLOSURE (G)

R. KONISHI CO. SENSITOMETRIGC DATA

(Forwarded under gseparate cover to Directér Photo
Science Laboratory, Anacostia, Washington, D. C.)






