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SUMMARY

MISCELLANEOUS TARGETS

G
JAPANESE OPTICS

On the basis of study of the targets listed and examination of ma-

terial left intact, the development of optics in Japan can be summarized as
follows:.

1l. In the past five years Japan has made a phenomenal growth in opti-

cal glass manufacture.
i
2. Japan has at present, fairly modern and efficient optical factories.

> No spectacular optical developments have been made in Japan, but
rather adaptions and modifications have been made of the optical systems

used in German and U.S. instruments.

e Japan has capable scientific personnel who understand modsrn opti-
cal requirements and are cognizant of the shortcomings in the Japaness

processes of glass manufacture.

5e The Japanese exhibited a tendency toward large size (aperture} wvis-
ual optical instruments, particularly in the field of binocular tele=

scopes (80, 120, 150mm apertures)., This tendency may represent a futile
attempt to offset deficiericies in their radar development. N
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Location of Targets:

Optical Factory nhear Submarine Base in Nagaura Harbor, YOKOSUKA - Evi-
dence was found that lens coating had been carried on. A few samples of
apparently experimental ceatings and coating material wsre obtained.

Optical Factory atb ZUSHI - This factory manufactured mechanical parts

for midget submarines. Extensive caves had been dug into the hills,

which appeared to be soft shale, and machines had been meved in, but no

work had actually been done in the caves. One of the tunnels in the

caves was designated for glass annealing, but was not completed. Ma~

chines and equipment for about 400-employees were provided. Plans called
_ for enlergéement to about double this slzs. '

Optical Research Laboratory at KANAZAWA, First Air Technical Branch
Arsenal - The greater part of the buildings hai been destroyed by bombing
and most of the equipment had been removed to KOMARIYA, near OSAKA. A
display room contained some binoculars, bomb sights, and gun cameras and
many signs indicating the places where lenses, torpedo cameras, Navy bi-
noculars, sights, and other material had been arranged for display.
Nippon Optical Co.

Main Plant, Oimachi, TOKYO - Manufacturers of optical glass and

optical instruments such as lenses, aerial cameras, range finders,

periscopes, etc.

Hoyama Flant - Makers of aerial cameras.

Tokyo Optical Co. - Manufacturers of cameras, gun sights, bomb sights,
:binoculars, etc. . ’

‘Konishi Roco
| Main office at Nihonbashi 3 Chome, TOKYO
Yodobashi Plant near Shinjuku Station - Manufacturers of cameras.
Hino Plant - Manufacturers of film.
Odawara Plant - Manufacturers of paper.
Oyama Plant - Manufacturers of dry plates.
Hanno Plant - Manufacturers of cameras for the Army.
Riken - Institute of Physical and Cheiical Research,
Japaneée Personnel Interviewed:
Zinjiro DOI - Graduate of Technical School of Tokyo Imperial University,
1926; specialized in higher mathematics and studied optics independently;
Professor of Higher Mathematics, Naval Staff College, TOKYO, for 15
years; optical design engineer at Yokosuka Navy Yard for past five years;

was head of design section at the end of the war, had 25 computers under
- him at first, only five at the end of the. war.

5
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T. NAKATIMA First Naval 4ir Technical Branch

" Arsenal; i ; specialty, geometrical
optics; i GAOKA, near NIIGATA in N.W.

left there nine
at present, he

Mr. ASHIDA (at RIKEN) - Designer of R Aero type lens, f:5.0, 50cm, Nip-
pon Optical Co.

g;nichi E2UMI - Head of optical experimentsl iaboratory at YOKOSUKA,
associated with DOI, Zenjiro, at Yokosuka Navy Yard.

K. EZU0MT - Engiﬁeei; director of periscope factory in ZUSHI;
Mr. FURUSAWA - First Air Technical Arsenal, KUMAZAWA. '
K. HOTTA - First‘Air Technical Arsenal at KANAZAWA .

T. HENMI - Engineer at Zushi Periscope Factory.

F. KUBODA - First Air Technical Arsenal at KANAZAWA .

Masao NAGAOKA - Manager of glass works, Nippon Kagaku.

Selji NAKAMURA - Professor of theoretical optics at Tokyo Imperial
University; associste with Zenjiro DOI at Yokosuka Navy Yard.,

Dr. SUGIURA - Research fellow in atomio physics at the Physical and
Chemical Institute.

Lieut. TAKAGI, IJN - Optical Section, Navy Technical Department, Navy
Ministry. ' B

PertinentkNavTechJap Reports:

Japanese Naval Photography, Index No. A-39,

Japanese Infra-Red ﬁevioes, Artiéle 1l - Control for Guided Missiles,

Japanese Infra-Red Devices, Article 2 - Heat Locator Equipment, Index No.
-02-2 .

Japanese Infra-Red Devices, Article 3 - Research. Development, and Man-
ufacture of Infra-Redq Equipment, Index No. X-02-3.
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' The aim of this investigation was to exploit optical developments

in Japan from the standpoint of research and manufacture and their applica-
tion to instruments for naval or military use. This was accomplished by a
-gtudy of: :

) 1. The Glass Making Industry
8 Methods of manufacture
b, Types of glass developed
Ce Information received by the Japa-
nese from Germany.
d. Research laboratories or institu-
tions o
Type of raw material

f. Special ingredients or substitu-
. tions

Optical Designs

as Research in physical optics
b. Methods of computation of optical
gystems

Application of Light and the Optical Arrange-
ments to Special Fields
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THE REPORT

I. GENERAL

During the war of 1917-18, Japan found herself, much like other countries,
completely dependent for optical glass upon imports from Germany .

In 1918, under the direction of a Navy captaln, experiments in glass manu-
facture were carried out at the Tsukiji Arsenal, south of TOKYO. So far as
could be ascertained, seven types of glass were manufactured during the fol-
lowing two or three years in quantities up to 300 kg melts,

After the big earthquake, the Navy Ministry arranged for the organization of
the Nippon Optical Company, The chief chemist was a Mr. CHARA who later left
the company and started his own optical plant near Omori, Kamata { TOKYO) .
This plant was destroyed by bombsi.

'fExperimental work on optical glass manufacture was carried on during the war
by the individual factories, among which there appears to have been keen ri-
valry.

Perhaps the most advanced experiments on a small scale were carried on in
OSAKA by Dr. TAKAMATSU, who originally worked at a government factory but
later became associated with "The Osaka Industrial Laboratory™. The Nippon
Optical Company had carried on résearch in optical glass manufacture since
1920, mainly in an effort to duplicate German glass and to gain control of
optical constants which appear to vary markedly from melt to melt. The more
recent experiments dealt with the developments of cadmium glass. No samples
of this glass were avallable. i

In 1942 there occurred a great expansion in glass production. This was car-
ried out, according to Nippon Optical officials, under governmental pressure
New buildings, optieal shops, machine shops, etc., were started. No sooner
were they completed than the company was ordered to move the machinery to
plants in the interior of Japan. Shortly afterwards, this order was rescin-
ded. Later it was expected that the piants would be moved to Manchuria. Ip
fact, some of the equipment (film coating machines) of the Fuji Optical and
Photographic plants in ASHIGARA was, sent to Manchuria, but was lost when the
ships carrying it were sunk. o

It was during this period of expansion of the optical industry that the Fuji
Optical Company plant in ODAWARA, which originally manufactured photographic
chemicals for the sister plant la ASHIGARA, began the manufacture of optical
glass. Beginning on a small scale, the plant increased its production to 30
tons of optical glass per year and was still expanding when it was bombed on
14 August 1945. i

The ultimate expected capacity had been 120-150 tons per year.

For the purpose or illustrating representative methods of glass making, the
Odawara plant of the Fuji Optical Company was photographed in some detail (see
Figures 1 to 12). A comparisgon with installations in the optical cave in

SASEBO, which had been explored previously, revealed that oractices in opti-
cal shops were fairly standard. .

II. FOT MAKING

Pots usually employed are of oné?ton capacity. iore recently, however, the
Fuji Optical Company adopted a pot of two tons capacity and had begun large-

9




e Figure 1
EDGE RUNNER MILL FOR GRINDING THE CLAY
1IN POT ¥AKING

EDGE RUNNER MILL
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Figure 3
“CONTROLLED DRYING* ROOMS FOR POTS

" Figure 4
STORAGE ROCY FOR FINISHED POTS
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: ONE-=TON, ONE-QUARTER-TUN AND TWO-TON GLASS POTS e
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: ‘ - - Figure 6 . ‘ R
S S GLASS MELTING FURNACES N
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Figure 7
GLASS MELTING FURNACES

Figure

GLASS BELTING FDRNACES UNDER CONSTRUCTTON
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MIXING LOFT

»Figurg g
FOR GLASSMARING INCREDIENTS

Figure 10

oo ' " WATER-COOLED METAL MIRRQRS USED IN EXANINATIGN

OF POT AFTER PREHEATING AND BEFORE CHARGING.

- SCOOP FOR CHARGING POTS



Figure 11
ANNEALING OVENS AND TEMPERATURE RECORDING INSTRIVENTS

Figure 12
VACHINES FOR POLISHING GLASS BLOCKS FOR FXAMINATIUN
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scale construction of such pots. Smaller pots of one-quarter ton capacity and
laboratory pots of 10 pounds capacity are also used. .

A. METHODS OF FOT CONSTRUCTION AT THE ODAWARA PLANT OF THE FUJI OPTICAL
COMPANY

Pots are made by two methods, one is the hand method and the other is the
s8lip casting method. (The Nippon Optical Company has experimented in
making pots by "dipplng" the mold into liquid clay mixture. Satisfactory
pots up to 60cm diameter were obtained.)

1. Hand Method, or Buildine-Up Method

a. Raw materials for’poés{

(1) For ordinary flint glass or crown glass melting:

(a) For the body of pots (outsides of pots):

Honyama ¢lay seeeececsssse 24% (Passed L0 mesh)
Pyrophyllite «.e.ccevu.... 36% (Passed 30 meésh)
Chamotte «veeeeeivennnenss 12% (25 - 40 mesh)
Ch&motte S es20eessesvsess e 12% (40-80 mesh)
Chamotte s.cvcieveceioness 16% (80 - 200 mesh)

For lining of pots and for inside of pots:

Honyama clay «.eeceecenees 25% (Passed 40 mesh)
Pyrophyllite .cieeececaees 37%

Chamotte e.ececeeevnosenss 36% (Fassed 40 mesh)
Feldspar eeeiieceeececeesss 2% (8O - 200 mesh)

For barium crown glass melting:
(a) For the body of pots: The same as above.
(b) For lining of pots:

Honyama clay eceocesascees 25%
Pyrophyllite ceeeeecveesss 20%
Di1aspore scieesecceccecseos 45% (Passed 40 mesh)
Feldspar ecicsececceceasece. 10%

dense bariumgcrown glass melting:
For the body of pots:

Honyama Clay .eeseesseeeees 22%
Pyrophyllite eeeeececesess 18%
DiasSpoOre ececeeceecssasceceas 40%
Chamotte .....c.cveveeees. 20% (Passed 40 mesh)

For lining df pots: .

Honyama 6l8Y seseeseceseaas 22%

Diaspore ..ieeeeecencseea. 4L0%

Pyrophyllit€ cecececsvesse 18% -

Chamotte «..sevveevieecess 20% (Fassed 40 mesh)

(4) Clay: Impurities are reémoved from the raw clay by
hand picking. 'To facilitate this process large rieces are
broken with a hammer.! Afterwards the clay is laid out-
doors to break down,.thus increasing the plasticity.

16
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In order to rempve irom, quartz, mica, and organic sub-
stances {rom raw clay without impalring its plastic pro-
perties, the elutriatlon method is adopted.

After weathering or other purifylng treatment, the clay
is dried, crushed in jaw crushers, and ground in edge run-
ner mills. Clavs of different quality are then blended.

\/”

(5) Chamotte: The clay for the chamotte is fired to
about 1450°C, and burnt thoroughly. Then the lumps of
clay are broken down in jaw crushers, ground 1n edge run-
ners’ and flnally screened. i

b. Buildin g t : The pot-maker takes the clay, which
econtalins 17-18% water, from the kneaders, throws it foreibly
upon a board and spreads it. The board is fitted with two
pairs of handles so that it may be lifted. VWhen the bottom
attains the required thickness, (8cm for a one-ton pot and 1O0cm
for a two-ton pot) the board is lifted and turned over. The
pot bottom is reversed and laid upon a second board and the
edges of this slab of clay are covered with rough cloths to
prevent too rapid drying. The usual drying time for various
pots is as follows:

One-ton pot bottom ........... about 70 hours
.Two-ton pot bottom seeeess.... @about 120 hours

The rough cloths arbﬁnd the edge are removed and the edge is

-.wedged up between the hands so that a thin rim of clay, about
*7cem high, rises around the bottom. =Rolls of clay about 20cm

long and 7cm in diameter are prepared and spread updc the out-
side of the rim, The building up from the bottom continues,
the layers of clay being superimposed one after the other, un-
til the wall reaches a height of 25 to 30 cm. The wall is
covered with rough cloths and left to dry slowly. The side of
the pot is smoothed by a flat plece of wood.

When this first section of the pot wall is sufficiently dry to
support the next upper section, the latter is built up in the
same way. Three or four sections, each from 20 to 25cm high,
are necessary in order to raise the wall to the full height of
the pot.

Ce Drying and aging: During the whole of the building pro-
cess, the humidity and temperature of the room are kept at
about 70% R.H. and 10 to 15°C.

Time needed

Type of Pot
: For drying For aging

One—toﬁ,pot 12-13 days 2-3 months
Two-ton pot 15-16 days 3-/4 months

The room conditions mentloned above are mainteined until the
pots are used. I

it

Casting Method bf f&t—Making,(for one-ton pot only).
t !

a. Slip for ordindny filint glass or crowu glass melting:

i
Honyama clay ceassessnsseane 25m (Fassed 40 mesh)
KAOLiN eesieccssesscenesesses 15% (Passed 40 mesh)
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Pyrophyllite ievevescacecees 10% {Passed 40 mesh)
& Chamotte ® 5 6000000 PG00 20% (20 - 40 mesh)

Chamotte e esseO0 SRS OORTOIVINOIOSEECEOTERE 5% (40-80 mesh)

Chamotte eeeceseveeeesossess 25% (Passed 80 mesh)

Water: 20% of the total weight of the above dry
materials.

Sodium silicate: 0.2% of the same.

Sodium carbonate: 0.1% of the same.

Lining is the same as in the hand method.

b. ' The mold: The core consists of oneiblock; the shell,

" three blocks; and the base, one block. Tne base must be lev-
eled sufficiently to prevent cracking.

Ce Casting: The molds are filled by a slip distributor. The
entire operation of filling requires 30 minutes. The time
needed for casting varies from 16 to 24 hours, accordi.z to the
room temperature and dryness of the mold. After casti -. the
core is removed. After 24 hours the shells are taken oi'r, and
a week later the 1iqing is put on.

d. Drying: Two drying methods are adopted.

{1) HNatural drying: Shrinking period in two months.
Pots are allowed to age for three months.

(2) Humidity drying: Fourteen days after forming pots,
they are put into drying boxes, where they are dried for
14 days at 80% R.H. and about 409C. The pots remain in
the drying box another 30 days at 30% R.H. and about 60°C.
The pots are then ready for use and aging is not neces-
sary.

E. METHODS OF POT MAKING AT NIFPON OFTICAL €0.

At this plant the body was made by slipcasting and the lining was done

manually. i
it

1. Formulae of Mixtures

a. Body:

Binders = Kibushi €18y scececcecesssencaansaas 15%
KaOLlinl cevvosvescserssssscevsnnvesse 5%
GAIrOME essessssmesesesavsccaansase 15%
Non~plastic materials - Grogs, 15-50 mesh .. 40%
under»50 mesh .... 20%
Water cOontent eseciessscsssccescsacscccssseas 18.5%
Dispersing agents as N0 ceseeoeeecceness 0.16%
Note: Grogs are prepared by burning Ki-
bushi clay at_1500°C for 6 hours.
b?:ﬂ Lining:
Binders = GAIrDME «eeeeveocesorosoeseneceses 35%
Non-plastic materials - FeldSpPAr .seeeesenees 12%
Silica sand seceaea. 12%
Grogs, 30-50 mesh ... 7%
50-80 mesh eeeeee. 13%.
"80~120 mesh ...... 10%
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“Under 120 mesh ... 11%
Water COLLENt eesvevsossscscsavsnccssssacses 204
Dispersing agents as Nag0 .eeceecseceesess 0.15%
Procedures
a. Slip making:
(11 Soaking .and swelling of binders.

{2) ‘Slip making by addition of grogs.

(3) Keeping,the finished slip for a week of longer.

be. Casting:

{1) The slip is cast between gypsum moulds within half
_ an hour. ~

(2) Removal of the inner mould 12 hours after casting.
{3) Removal of the outside mould 24 hours after cesting.

Lining and finishing:

(1) CGCut-off of the upper s-~--.us portion.
(2) PFitting the band with .ue above mentioned portion.

(3) Lining of the inner surface after scratching off the
surface with a comb (three or four aays after casting).

a. Drying:

(1) Drying at the room temperature for 40 days or longer.

{2) Drying at high temperatures (to 60°C) for ten days.
(3) -Minimum time, 60 days.
! : IfI. THE FURNACE

as heated furnaces are used and normally they are controlled manually. (In
he case of the Odawara Plant of the Fuji Optical Co., the gas is produced at
“the factory and is piped directly to the furnaces without the use of an in-
termediate storage tank; pressure is maintained only by controlling the draft
in the generating plant.,) Thermocouples and recording instruments are in-
stalled so that a record of temperatures in each furnace can be obtainsd.
For higher temperatures, optical pyrometers are used.

Methods of preheating vary slightly. In some cases, the pots are preheated
in separate furnaces which are also used as annealing ovens. In other cases,
the pots are preheated in the melting oven before charging. 1In the latter
cases, they are examined for cracks by means of water-cooled metal mirrors
attached to long poles. o

Charging of the pots is accomplished manually and requires considerable ticme.
A small scoop is used.

The finished glass is cooled in the pots and later molded into blanks by pla-

cing the pieces in refractory containers. Small size lenses are actually
pressed-into rough ‘shape in the usual menner.

19
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S ‘ " . Table I v
LIST OF FIRST CLASS GUALITY GLASS MANUFACTURED BY ‘THE FUJI OPTICAL CO.
*CHEMICAL COMPOSITION AND OPTICAL CONSTANTS

(Figures indicate percent) 4
510, | H3B03 Zn(l €aC0y | NayCO3 | KO3 55203’ | Ba(NO3)2| KpG05| Pb30, | NaNOz| AL05| g mr;:::lm v ?}hzul S=
! - cC=-F (X$1lograms)
_ FK5-11% | 50.7 | 19.7 ' 3.7 6.5 | 0.1 | t.42820 | 0.00696 [70.1|
e BK1-28 | 55.8}11.8 1.1 8.8 | 22,3 ).0,2 |-~ : 1.51043 | 0.00802 | 63.6 E
BK7-37h | 534 | 16.1 12,6 | 4.0 | Ouly 2.5 = 1.0 | 1.51592 | 0.00805 | 64.1 57,358
BBLK3-34| 56,21 7.3 | 0.8 19.5 o4 | 109 | 4.9 : 1.51871 | 0.00856 | 60.6 755
K3~-7 54.81. 5.2 2.81 5.7 13.0 | 18.1 | 0.4 1.51855 | 0.00876 59.2 567
) BaKi-1; | 38.2( 5.8 | 7.9 1.7 0.4 | 374 | 8.6 1.57270 | 0.00995 | 57.6 648
Baki-106 [ 40.7 | 8.8 | 9.4 bl o | 28.3 1] 1.9 1.56954 | 0.01063 | 56.2| 17,907
5K12-13 26,3 | 15.2 5.8 0.8 49.0 0.7 2.2 | 1.60820 | 0.01073 56,7 17
SK4-13 | 25.3 | L4.B | 2.3 0.7 | s5.0 1.9 | 1.61344 | 0.01043 | 58.8 567
sk5-57 | =27.3|18.3 | 1 1.0 45.8 3.6 | 1.58758 | 0.00964 | 61.0 7,878 |
sk7-28 | 25.1{17.7 | 1.9 0.7 54.6 1.60639 | 0.01020 | 59.5 756
SK2-17 | 27.9] 1.4 | 6.7 ‘ 0.5 | 50,2 : 1.5 1.8 | 160757 | 0.009 | 55.6 59
SK9-26 " | 28.5}11.5 { 5.3 0.9 | 48.9 3. 1.5 | 1.61380 | 0.01112 | 55.2: 628
sk10-28 | 24.0[ 12,1 | 3.8 : 0.7 | 56,7 0.6 | 2.1 | 1.62346 | 0.0097 |s6.8, 133 : '
sK11-5 | 37.9]12.5 | 2.0 12.9 0.6 38k | a2 ! ‘1.5 | 156217 | 0,00926 | 60.7 | 6 -
sk12-8 Lag.s115.9 | 2.1 h2.9 3.6 2.8 ] 1.9 | 1.58310 ~ 0.00983 59.3 | 30
SKU~7 | 25.0]18.5 | 0,5/ 1.2 1.7 | 1.60195 ' 0.00996 | 60.4 320
SKL6-10 | 22,81 16.8 : 1.0 | 1.62016 i 0.01029 1| 60.3 25 !
KF2-10 | 58.6 201 | 23.3 | 3.6 2o 1.52702 ° 0.01029  5L.0 63 :
B3 |s9.6] 22 20,2 6.0 | 1.1 | 0.5 | 1,51370 | 0.C0955 | 53.8 %7
SSKL-2 | 28.4| 8.7 | 6.0 0.6 5L.6 3.0 1.7 | L6wr0 | c.cllhs | 5.0 &2
BaF7-6 | 35.5| 5.8 | 4.5 © 5.0 | 77| 0| 228 18.3 < | 1.60838! 0.01313 | 46.3 32 g
, LF4~11 | 47.0 1.6 : 0.5 | . 10.2 | 30.0 { 10.7 ’ 1.57967; 0.01392 | 41.6 03 ‘
: IF5-15 | 46.8 6.3 | 0.3 1.8 | 31.8 1.530135 0.01424 [ 407 : 228 _! z
A F1-57 42.0 : . 3.6 | 0.3 8.2 | 143.9 1.62570 | 0.01755 | 35.7 | 359 |
F2-69 42,0 5.6 | 0.3 8.2 | 43.9 1.62070 | 0.01704 | 36.4 6,367
F3-103 | 43.4 7.7 | 7.91 0.3 40.7 1.61244 | 0,01656 | 37.0 9,061_§
F5-86 Lk, 6 o : 8.2 | 7.8 0.3 39.1 1.60313 | 0.01582 | 38.1; 8,492 |
BaSF1-12| 35.5 4.3 L4 | 13.4 ] 0.6 16.6 28,2 1.62799 | 0.01600 | 39.2 | T
SF2-48 | 38.6 ; 7.0 0.4 5.3 | 48.7 1.64829 | 0.01913 | 33.% 11,117 :
SF5-33 | 35.4 11.6 | 0.4 52,6 1.67612 | 0.02104 | 32.1 Rts o
KzF2-2%#| 41,7 27.9 6.2 3.7 0.4 . 1.8 0.3 2.0 1,52727 0.01016 5.9 A% -
1.54037 | 0.01148
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The following tables list the glass manufactured by the Fuji Optical Co. and
Nippon Optical Co. and give the chemical

v.

OPTICAL GLASS PRODUCED

stants and the -amount of glass produced.

composition of each, the optical con-

o Table II
LIST OF ALL FIRMS TO WHICH OPTICAL GLASS WAS SOLD
BY FUJI OPTICAL CO., 1941 to 1945
. (Unit: kg)

Firms 1941 1942 1943 1944 1945 . Total
Tokyo Dailichi _ -
Rikugun Zoheisho 3,645 17,688 17,316 26,878 20,572 86,099
Fuji Shashin Koki - 6,492 8,024 9,615 | 24,131
Tomioka Kogaku - 883 9,766 9,084 50 400 20,183
Showa Kogaku _ b
(Inoue Kogaku) 265 1,330 2,533 4,128
Okada Kogaku 2,378 84 1,677 4,139
Seiki Kogaku 32 3,424 . 186 3,642
Nippon Taipu 1,612 530 500 2,642
Fuji Kogaku 2,231 2,231
Konishiroku
Shashin Kogyo " 1,906 1,906
Asahi Kogaku 260 1,074 1,334
Takachiho Kogaku 1,684 1,084
Shimazu ‘Seisakusho 60 651 200 911
Tokyo Tokei i
{Tamagawa Koki) . 707 185 1,074 1,966
Chiyoda Kogaku % , 15 1,292 617 1,924
Yamato Kogaku ? 1,721 1,721
Riden Kogaku = [ 162 162

‘Total 4,793 }31,929 39,887 |41,532 |40,662 [158,803

Note: Amounts include products of the second and third class sold.

- TABLE III

AMCUNTS OF GLASS USED BY FUJI OPTICAL CONFANY
FOR THE PRODUCTION OF LENSES

i

Year 1941 1942 1943 1944 1945 Total
Kgs used 0 o | 342 373 710 1,423
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TABLE IV
NIPPON OPTICAL CO.
OPTICAL CONSTANTS

=
4

3

ng

v ng=1
“ nF-ng

Type

ng

v

ng-1
ny-ng

O B~ O N -

g'\ll—'
w

EEPEECERIEEE
O 3 B v o
~HO M

[GRORORORY)
ARAARRK
=
o

a1
[\b)

1.5090
©1.5183
1.5197
i 1.5185
' 1.5187
1.5118
1.5338
1.5744
1:5700
1.6133
1.6106
1.5915

1.6134
1.5656
1.6091
1.6165

1.5373

63.

64 .4
60,

58.8
60.3
60.1
54.9
57.

56.0
57.0
58.8
61.1

not determined

55.0

not determined

61.2
60.7
59.7

not determined

51.0

3SK 1
LLF 2
LLF 7
BaF 3
BaF 4
LF 1

gg"ﬁ'ﬁ"xj’#’agzzg

wmdwp+

o by N
'—l

N

nunn
g ¥ b
W N

5

1.5887

1.6182
1.5393

54.1
47.8

not determined

1.6095
1.5733
1.5882
1.5837
1.5822

L5.9
L3.6
42.3
41.2
41.7
40.7

not determined

1.6256
1.6224
1.6150
1.6193
1.6048
1.6262
1.6662
1.6476
1.7436
1.6792

36.1
36.2
37.0
36.4
37.9
39.2
36.0
33.8
28.1

.31.6

1.5800

53.8

“(See pages 24 and é5 for Tables V and VI.)

- TABLE VII
OPI'ICAL GLASS MAKING RAW MATERTIALS
USED BY NIPPON OPTICAL CO.

Name Maker or the Place of Froduction

Netural Flint (Si03) Ouchi-Kogyosho (Natural Rock, FUKUSHEIVMA)

Calecined Flint Calcined GM. 1

Silica  Sand Pulverised and Sieved GM. 2

Sodium Carbonate, Anhydrous
(NapC03)

Mitsubishi-Kwasei Co. Ltd., FUKUOKA

Sodium Nitrate (NaNOB) Nippon Kwagaku Co. Ltd., TOKYO

Potassium Nitrate (KN03) Nippon Kwagaku Co. Ltd., TOKYO

Potassium Carbonate {K5C03) | Sumitomo Kwagaku Co. Ltd., EEDME

Barium Carbonate (BaCO3) Sakai Kwagaku Co. Ltd., OSAKA

Barium Nitrate (Ba(NOB)g) Sakai Kwagaku Co. Ltd., OSAKa
Zinc Oxide {Zno0)

Caleium Carbonate (CaCOB)

Sakai Kwagaku Co. Ltd., OSAKA.

Shiraishi-Kogyo.Co. Ltd., MIE

Magnesium Carbonate (MgCO3) Nippon Maguneshumu Co. Ltd., OSAKL

Lead Oxide (PbO} Dainippon Toryo Co. Ltd., 0SAKA

Aluminum Hydroxzide (s1(OH)3) | Takeda Yakuhin Co. Ltd., OSAKA

Borax (NapB,07+10H20) Takeda Yakuhin Co. Ltd., 0SaKa

Boric Acid (H3B03) Takeda Yakuhin Co. Ltd., O0SAKa

Arsenous 0Oxide .(As503) Nippon Kogyo Co. Ltd., AKITA

23
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TABLE V

NIPPON OPTIGAL'CO.
~ OPTICAL GLASS

CHEMICAL COMPOSITIONS (%)

The 2nd column, "Type", shows the'éorre-
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Note:

Column
Columny

(A):
{B):

* test melt.

Amounts of glasses melted for s year
¢ Amounts of glasses supplied for a year
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« TABLE VI
NIPPON OPTICAL CO.
AMOUNTS OF GLASS
PRODUCED AND AVAILABLE (Kgs)
No.| Type 1941 1942 1943 1944, 1945
(ay | (B) (&) {B) (&) (B) (a) (B) {(a) | (B)
1 1B 1 800 91 800 378 19 " 249 1
2 |BK 7 99200 |34526 | 85600 | 40904 | 70400 | 27965 | 40800 | 31893 }| 1600 {10902
-3 | BalK 3§ 1600 640 1600 749 3200 1530 | 3200 | 2627 831
4 |K 3 800 639 1600 250 110400 | 1957 ; 41600 | 7200.11600| 5321
5 1ZK 2 3200 | 1373 800 |- 1328 263 596 191
6 12K 3 354 122 110
712K 5 131 800 1 328 ‘ 389 63
8 |BakK 1 2000 { - 556. | 2000 971 1000 465 2000 514, 168
‘9 |BaK 4 | 15000 | 4726 |18000 | 8304 {15000 5084 | 21000 | 7892 3972
SK 1 1000 | 1000 952 | 4000 | 5 | 19000 1603 {3000 1718}
SK 4 3000 |  359.|. 196 6 | 4000 482 14000 515
SK 5 4000 |.1638 | 8000 3039 7000 | 1688 5000 | 2478 1072
SK 7 ' ' 1000
SK 9 1000 3000
SK 10 1000 1000 1
SK 11 1000 408 502
SK 14 1000 273
SK* 590
SK 16 1000
SK* 900 960
KP 2 800
KE . ‘ 800 | - 45 | 3200 80
BalF 4 | 2000 959 | 2000 | 1169 | 4000 | 2105 5000 | 4378 g70
SSK 1 : N 1000 486 | 1000 | 312 L7
LLF 2 16 2400 3200 384, 413
1LLF 7 800
BaF 3 12 67
BaF 4 4 85
LF 1 2000 104 | 1000 946 L9 110
LF 2 258 151
LF 4 1000 426 1000 182 ]3000
LF 5 1000 375 2000 69 299 {1000 65
LF.7 1000
F1l 4800 843 | 2400 1575 1200 590 | 1200 | 1218 239
r2 7200 | 7614 |26400 |12990 45600 | 12878 } 36000 | 18304 {1200 | 8879
F 3 1200 802 | 1200 | 831 113 : 1469 310
F A | 228 17
F 5 25200 | 1670 | 8400 | 2985 6000 2128 {10800 | 2908 12416
BaSF 1 | 6000 1662 | 4800y| 1579 | 4000 | 1596 | 1200 | 1462 125
BaSF 2 : - 148
SF 2 20499 6179 20400 7674 133600 8043 }3120C |10353 3288
SF 3 ‘ 1200 2400 9 3012
SF* 400 2300 3600
SF"5 24 | 2400 230 | 2400 232 | 4800 980 [1200 | 441
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FURITY SPECIFICATIONS FOR RAW CHEMICALS
USED IN OPTICAL GLASS MANUFACTURE

JANUARY 16,1941

Boric Acid

Q‘HBBOB eesssnecees MOTE th&n 99‘0%
F8203 eeeseee.. less than 0.005%
Cl' f.eeveessess less than 0.01%
SOB" sdoeseeco oo less than 0001%

Borax

NapB07+10H20 .. more than 99.0%
FQ%OB esessseee l€ss than 0.005%
C1Y T...ccvvee.. less than 0.01%
S03™ eeeeeses.es loss than 0.01%

Sodium Carbonate (anhydrous)

NapC03 eeeesse.s more than 99.0%
Water ¢eeeeeesecss less than 0.5%
39203 sees v ense leSS than 00002%
Cl? C.vieeveaness lEss than 0.02%

'S03" +.vevesees. less than 0.01%

Sodium Nitrate

NaNC3 ¢eese.e... more than 99.0%
WateT seesecesese less than 0.3%
F8203 ees s s e lGSS than 0.002%
Cl' C.ceeessenss less than 0.01%
S03" <evesevevcs less %han 0.01%

Potassium Carbonate (anhydrous)

KZGOB soess3sesse MOTO than 99.0%
WatOT sceceseees. loss than 0.5%
Fe203 seesseess less than 0.002%
c1t

Pptassium Nitrate-

KNO3 ¢evesee--.o more than 99.5%
Water s.ecceees.. less-than 0.5%
Pe203 vceese... less than 0.003%
Cl' teseeensease less than 0.01%
303" * o8 00900000 leSS $h&n 0.01%

Barium Carbonate

BaG03 ..eeseo... more than 98.0%
WALET eeesceassse 1l638S than 0.5%
Fe203 e.eeeees.. loss than 0.01%
Cl' teeeevese-es less than 0.01%
S03" .e.eceeeess less than 0.03%

Note:

Sz s esmnesesen leSS“than 0'02%7‘
S03" +eeeesess.s less than 0.01%

fc

7.

150

Barium Carbonate (Cont'd)

Sulphur ...eee.. less than 0,01%
organic matters e.ceecs.... trace
carbon etec.)

Barium Nitrate

Ba(N03)2 scecsecee MOTO than 99-0%
WALEeI' s.cecsessae 1883 than 0.5%
33203 ssevessces 1888 than 01002%
Cl' Teeeseeerecve less than 0.01%
SOB" tSeses e e less than 0.01%

Minium

Pb30, ecececeo... more than 95.0%
all oxides of ~

lead +e.... more than 99.5%
Fe203 ¢..ece... less than 0.005%
CU sseeceasssses less than 0.003%
Pb © ® 5 8 8 8 ¢80 00 0660 ae st s trace

Lithearge

PP0 ceveeeasess, more than 39.5%
Fe203 ...cc.... loss than 0.005%
CU eveveescnees less than 0.003%
PD teeveessceesss less than 0.3%

Zinc Oxide

than 99.5%
than 0.01%
than 0.01%
than 0.01%

Zno escesrsoesrsanes MOTE
F9203 esssvseacss lO3S
Cl' 88 008000 s leSS
SOB" veseoevecee IGSS

Antimony Oxide .... undetermined

Aluminum Hydroxide

Fep03 eeeevsesss less than 0.01%
Cl' “eosscessees less than 0.01%
S03™ veeneeeesss l08s than 0.01%
AlkaliesS .eeceasese. undstermined

Arsenic Acid

A8503 eveveec... more than 99.5%
Fe203 ceeeesess. less than 0.01%
Cl' “eeeveeeesss less than 0.01%
S03™ «.eesseses. less than 0.01%

Fluoride Salts .... undetermined

Undetermined data which was to have been added after the re-

searches were completed, could not be obtained.

26




-

RESTRICTED

Purchase specificatioﬁs of silica rocks (flint) are as follows:

5102 .-oo..-o-o-Qoo.oooa.oo.co-o.o;-mgo.-.-,ooooooco more than 99-8%
F9203 ee0 6000 csssoscsssesssssecssnscsesss®roesscscerccccne less than 0.005%
A1203 .'....'..........‘...'.‘...".“‘.".I......O"O less than O.ol%
0xides Of Alkali EATTHS eececevsceesssscrcscssesssss less than 0.01%

The above specifications of purity set to minimize the variation of optical
constants from melt to melt and to help in the general standardization of
products, were drawn up by the following committee:

M. NAGAOKA ceeceoncasscensnsssssessss Director of Nippon Optical Co.
G. TAKAMATSU cecssececsessssssss Director of Osaka Industry Laboratory
Ko FUWA seosveooasosssoosasescsccssnssssnssssseasssss TOKyo Shibaurae
K. TABATA ceeseoeecceses Professor et Tokyo University of Technology
S. NAGAT veececscoseveessesss Professor at Tokyo Imperial University
To SAWAT ccvesscoocsvcscssscnsssossses Profeasor at Kyoto University

V. LENS SYSTEM
A.  QENERAL

No startling or new optical developménts or lens systems were found. The
Japanese contented themselves with copying-the constants of the optical
systems from Germany and the instruments from the United States. Their
main problem was to vary the curvatures and separations and, in other
cases, to increase the number of elements in any particular type of lens
system so as to make it perform almost as well as the original when Jap-
anese-made glass was substituted for Shott glasses.

An independent development departing from the known Schmidt type camera
was found- in one case. The designer, whose problem was to compute a
fast (f ratio less than 1) camera for twilight aerial photography, aban-
doned the use of the standard Schmidt correcting plate. Instead of the
fourth order curved surfaces, he adapted concentric spherical surfaced
glass correcting plates in order to parabolize the spherical mirror.
This system has excessive distortion and vignetting and the camera was
not completed as originally designed. A model of this camera, construc-—
ted by the First Air Technical Arsenal, was used as a film testing in-
strument.

B. PHOTOGRAPHIC- LENSES, FUJI OPTICAL CO.

1. Lens, Both for Ordinary Use and for Aerial Photography

ADEBTTUT® cecsvoosnseonsonsssssossasssnee 1 1 4o5
Equivalent focal length ceeceeescccocsesse 200mm
DOSIiEZNEr ssecsesccascsessossssnssssscass Lo ASANO

The following table gives the constants for the construction of the
lens, illustrated in Figure 1l4. The successive radli of curvature
are denoted by "r1", "rz", etc., as counted from the front surface,
! “the minus sign denoting that the curve is concave toward the inci-
dent light, and no sign, that it is convex toward the same. The
“axial thickness and separations of the components are denoted by
"dnr", "d3", etc. The suffix of "d" is the number of the surface
through which the light passes soon after passing through the cor-
responding thickness or separation. The measurements of *r" and
"g" are all in millimeters. The material is ‘defined in terms of the
refractive index, "N" for the D-line, fellowed by Abbe number, "v©,
as conventionally employed. The suffix of "N” or "v" indicates the
correspondingly marked element in the drawing. The last column of
the table shows the nearest types in the optical glass catalogue.
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Radius of
Curvature

Component

Axial
Thickness

Refractive
Index

Abbe No.

'56.30

Ng: 1.60658

Vai 59.7

infinity

8.20

'12600

18.90

Np: 1.57890

Thi 41.7

52,60

}3.70

-[0-1‘4-90 )

12.26

Ng: 1.52637

Vei 51.0

56430

"3.10

Nd: 1'62346

vy 56.8

-80171

10.70

Lens Especially Suitab]e for Infra-Red Photography {(Ses
Figure 14) . i

Aperture

Designers

Equivalent focal length

S8 02 v en 00 e s l H

S 0000000008 500mm

5‘0

escevescesncsiess B. OKAZAKI and Y. DOI

Surface

Radius of
Curvature

Component

Axial
Thlckness

Refractive
Index

Abbe No.

Ty

133.45

Ng: 1.58858

Vgl 61.1

]

-1886

15.00

T3

—238-75

36.80

Np: 1.61028

Vp: 36.9

T4

119.37

7 00

Ts5

-1014

50 70

Ng: 1.52637

Vei 51.0

T6

139.86

7 00

Ng: 1.62346

vq: 56.8

r7

-172'75

19 00

|

Telephoto Lens EspecialLy Suitable for Infra-Red Purposes (See

Figure 14)

Aperture

Equlvalent focal length:

.Q.'.l.'...l'.;.l.'.‘...‘ﬂn..ll l

: 8.0
LRI IR A NI IR SO R Y B ) lOOOmm

Designem cesecssesssesssnsssessensssse Be OKAZAKT

Radius of
Curvature

Gomponent

A@ial
Thickness

Hefractlve
Index

Abbe No.

228.20

Ng: 1.62550

va: 35'7

122.50

2.00

122,50

0.02

Nb:

1.58876

vp: 61.2

885 .6

zx.oo

~342.50

207 .48

1.57890

194.90
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S : iR
Surface | Radius of} | Component Axial Refractive Abbe No. | Type
;i Gurvature Thickness Index
Crp | 295.90 P ay 25.00 | Ng: 1.62690 | vq: 35.7 | F 1 B
rg 625.6 | dg 13.00 ’
' | VI. GRINDING AND POLISHING -

Standard methods of grinaing and polishing were observed. Lenses are finished
on "heads" and prisms'on "fences".

An experimental method was used in the case of the standard Schmidt correcting
plate. This method of finishing consists of a series of approximations and
deces not have much advantage over hand finishing except that it can be suc-
cegsfully usged by less experienced lens grinders. It involves four steps:

l. The rough grinding, which is accomplished by guiding a diamond im-
pregnated wheel against the face of the correcting plate (Figure 15) by
means nf a template. ?he time required is about 9 hours.

2. The second rough grinding is carried out on the same machine but the

diamond impregnated wheel 1s replaced by a plastio (acryl resin) wheel

impregnated with 100-mesh carborundum powder. Time required is about 28

hours. ‘ ,\

3. The third grinding is carried out on an ordinery polishirg machine,
the tool being a metal disk backed with sponge rubber in which thin lead
strips are imbedded. The polishing material is 600-mesh alundum powder.
See Figure 16. The time required is about 15 hours.

Le Final polishing is accomplished on the ordinary polishing machine,
but the tool is a brass spiral faced with pitch. The polishing powder is
rougg used in standard lens work. See Figures 17 and 18. Time required
is 18 hours. " _ !

T 6mm—

S | = _ CORRECTING PLATE

E t TEMPLATE

‘i:AV = fﬂ~\ - i o ,////(/ﬁ

s P -

o 2jomm| -— v

©) °

il ,

ROLLER . .
\‘ - © & \-GRINDING DISK : \ <
el ’ N . Figure 15

ROUGH GHINDING
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j
- RECIPROCATING MOTION (15-20 STROKE / MIN

SPONGE RUBBER THICKNESS I5m™M

\Tum LEAD PLATES (THICKMESS Imm

(5-10mm SQUARE

| %M . Figure 16

’ THIRD GRINDING

\
Figure 17 TS~ PITCH 2mm
SCHMIDT CURVE FOR THIRD GRINDING

Figure 18 .
FINAL POLISHING

VII. "COATING" FOR THE PURPOSE OF INCREASING THE TRANSPARENCY
‘ OF GLASS SURFACHES

Only two methods were found for "coating" glass surfaces:
1. The chemical method, in which the glass is treatved with nitric acid.
Re The evaporation method, in which cryolite is evaporated =nd depos-
ited upon the glass surface, in vacuum. After treatment, the glass is
peked at 150°C for one hour for durablility.

The film thicknesses and refractive index are adjusted for wave 1
Units.
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ENCLOSURE (A)

e,
i

EQUIPMENT SHIPPED TO ORDNANCE INVESTIGATION LAEORATORY,
INDIANA HEAD, MARYLAND

I

NavTechdap
Equipment No. Item

JE10-3101 01 ji Type machine gun sight
-3102 ’ Type 95 gun bombsight
-3103 . Type 2 Model 1 bombsight
-3105 a Bubble sextant
~3106 Small drift meter
-3108 Type 97 drift meter mount
-~3110 Bombsight bubble levels
-3112 Celestial navigation slide rule
-~3113 Navigational plotting boards
=3114 Type IV gun bombsight
«=3115 Type III gun bombsight
-3116 . Celestial navigation caloculator
-3118 i2cm A.A. binocular tripods
-3119 - Type 90 Model 5 bombsight
-3120 Drift meter for night use
-3121 Type 97 MKl Model 4 drift meter
-3123 Canada balsam o
-3124 18cm binoculars
=-3126 8cm binoculars -
-3127 12cm binocular for Type 97 director
-3128 Spherical star maps
JE10-4978(1-4) Sextants )
JE21-3114 Periscopes for suliclide torpedoes
. =3105{(1-3) Stereoscope viewers
-3107(1-3) Sextants ?
~-3109-1 12cm spotting binoculars (tripod, mount) °
~3101-1,2 12em spotting bilnoculars i
-3110. 12cm A.A., binoculars
JE50-5035 & 5037 Sextants

JE21-3032(1,2)
-3130(1-5) Samples of followlng:

Bottles

HPNNPNNNHH#‘N\RHNPHNNNHHP

o
tod
)

NHNFWW

Samples of Pot Materials from the Fujl Optical Co.

1. Materials : Where Obtained

Honyama Clay Seto Saikutsusho, AICHI Fref.
Honyama Clay 40 mesh

Honyama Clay elutriated
Pyropyllite : Mitsuishi Kozan, OKAYAMA Pref.
Pyropyllite 30 mesh

Diaspore . Mitsuishi Kozan, OKAYAMA Pref.

Diaspore calcined

Diaspore 4O mesh

Feldspar " mPohoku Keichoseki Co., Ltd., FUKUSHIMA Pref.

Kaolin : Kyoritsu Genryo Co., NAGOYA
Kaolin 40 mesh
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BNCLOSURE (4), continued

Samples of Pots (A Piece.or Finished Pot):

.. For flint glass or ordinary crown glass (Hand method)

b. For barium crown glass (lHand method)

Ce For dense barium crown.glass (Hand method)
d. - For rlint glass or ordinary crown glass (Casting method)

Samples of Pots (A Piece

After Making Glass):

a. After melting flint
be. After melting crown
Ce After melting dense
4. After melting crown

glass (Hand method)

glass (Hand method)

barium crown glass (Hand method)
glass (Casting method)

Eles of Raw Materials for Pot Making Obtained from Nippon Optical Co.

gle Name

Plastic,ﬁaterials

1.  Koresn Kaoline,

" 2. Taishu Kaoline
: {raw)

3. ' Taishu Xaoline
(raw)

Tokiguchl
Gairome clay

Hara

- Galrome clay

Séikirei

Gairome clay

Motcyama
Kibushi
(raw)

Motoyama
Kibushi
{raw)

clay

Sansei
Kibushi
{raw)

clay

Note:

Non-plastic Materials

‘10. Roseki

11. Felspar

clay.

Source

Kato-Gun, KEISHO-NAN-
DO, Korea

Tsushima Island,
Nagasakl Pref.

Tsushima Island,
Nagasaki Pref.

TOKITSU, Gifu Pref.
Ena-Gun HARA-Machi,
Gifu Pref,

SEIKIREI, Kankyohoku-~

Do, Korea

SETO, Aichi Pref.

SETO, Aichi Pref.

NISHI~SHIDARE,
Nishikamo-Gun, Aichi
Pref.

NITSU-ISHI, Okayama
Bref.

KAWAMATA, Fukushima
Pref ;

34

Note

Residual clay
Low plastic

Residual, felspathic clay
Low plastic

Residual, felspathic clay
Low plastic

Transported clay
Plastic and good for casting

Transported clay
High plastic and good for casting

Transported clay
High plastic but not good for
casting

Transported clay
Very plastic and good for casting
Much organic substance

Transported clay
Very plastic and good for casting
Much organic substance

Transported clay
Very plastic
Much organic substance

- With the exception of 2, 7 and 9, all samples above are elutriated.

Resembling pyrophyllite

W
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Grog

The chenmical compositions of the raw ma

X-05

Js continued

Burhed Motoyame Kibushi claey

terials liﬁted above are &s follows:

Alo03 Fep03 \ kGaO“ ¥g0 Alk. \ Ig.Loss\
38,1 0.5 1.7 1 1.2
29.7 0.5 0.2 0.6 5e3 79
38.3 0.5 1.0 0.2 b
36.6 0.6 0.8 0.1 13.1 |
38.8 0.3 0.9 13.6 \
5.9 - | 0e9 0.5 0.k 1L.3
33.2 1.6 0.5 0ol 17.3
10. 60.4 27.9 0.1 0.6 0.9 6.2
11, 62.3 21.6 0.2 | 02 14.8 0.3
12, Similar to Noe 8.

u

Samples of Fir

The above data show the elutriated clay compositions.

e Bricks obtained From Nippon optical Co.

G-1
SK. LO
Lvd.

Commerciél name,
Refractoriness,
Maker, Poyo-Taika CO.

Used G-1 (Bl)
Position used, arch of furnace

Length of time used, 1 year

Temperature used, ordinary 1450°C

= maximum 1500°C

Refractoriness, SK. 36

Maker, TOYO-TAKA Co. Ltd.

Used B3

Position used, gereen of furnace

Length of pime used, 1 year

Temperature used, ordinary, 1450°C
maximum 1500°C

Samples of Pots From

the Nippon optical Co.

Finished Fot (brying state)
Upper part of pet

Used Pot
Flux line ©

(Optical glass,
£ pot

Seme Pot, (P 2)
Wall of pot

[\

KF 2,

melted)

-

35




RESTRICTED

ENCLOSURE (A), continued

Samples of Glass Manufacture by the Fuji Optical Co.

Fluor Crown h FKS5
Borosilicate Crown. - BK1l
Borosilicate Crown | B X 7
Light Barium Crown. | A BalkK3
Ordinary Crown
Barium Crown

Barium Crown

Dense Barium Crovn

\Om\lc\\n{?\ﬂl\)’-‘

Dense Barium Crown

[
o

Dense Barium Crown

-
[

Dense Barium Crown

v 0 LW W

o
N

. Dense ‘Barium Crown

3
1
4
2
L
b]
7
8
9

[
w

Dense Barium Crown

.
#

Dense Barium Crown

Dense Barium Crown

i
o W

Dense Barium Crown

[
~3

Dense Barium Crovwn

[
xR

Dense Barium Crown

]
el

High Dispersion Crown

= m wmw un n r wu w

N
(o)

Crown Flint

4Y)
=

Highest Dense Barium Crown

Barium Flint

NN
W

Light Flint

n
=

Light Flint

L\
wn

Ordinary Flint

N
o

Ordinary Flint

LAY
-3

Ordinary Flint

N
o3

Ordinaxry Flint

Dense Barium Flint

N
O
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- “"S F 2

| | 30 Dense Flint
o . \\) 31 Dense Flint / SF5
oo 32 Kurz Flint KzF 2
33 Highest Lignt-Flint LLF 2
5 Samples of Glass Materials : 5

. Name Where Obtained

———

Alumina i Showa Denko

Antimony Oxide ' Kokusan Kagaku
Yasubei Konishi; Chugal Boekl

o
1

2

3 Arsenious Oxide
4 Bafium qubonate | ) Nihon Kagaku
5

Barium Nitrate ‘ , Sakai Kagaku

6 Boric Acld ! . Shicnogi

7 'Calcium Qarbonate | v Chugai Boeki

8 Lead Oxide (Red Lead, Minium) Dainippon Toryo
9 Potassium Carbonate Sumitomo Kagaku
0 ©Potassium Nitrate . Showa Denko

11 Sodium Carbonate Mitubishi Kasai

I -] Sodium Nitrate Showa Yakuhin
13 = Silica (Raw and 120 mesh) Pohoku Keichoseki
14 Zinc Oxids Nihon Peinto; Sakai Kagaku;

Kansal Peinto

Samples of Glasses from Niﬁpon Optical Co.

”Saﬁgle Type Samgle Type
_ \\—. PSR
W
1 BK 1 21 BalLF4

22
23
2l
25
26
27



10
11
12
13
14
15
16
17
18
19
20,

Bak 1
Bak 4
SK 1
SK &
SK 5
SK 7
SK 9

10

11

SK
SK
SK 14
SK 16
KF
KF

. ENCLOSURE (A), continued

28
29
30
31
32
33
34
35
36
37
38
39
40
41

Samples of Grindi§5 and Polishing Materials

1. Grinding Materials:

Sample
Sample
Sample
Sample
Sample
Sample
Sample

Sample
Sample
Note:

No.
No.
No.
No.
No. 5
No. 6
No. 7
No. 13
No. 14
No. 13

T W N

Carborundum
Carborundum
Emefy
Emery
Emery
Emery
Emery

"Rasite"

"Rasite"

and No. 14 are used only for lens grinding.

2, Polishing Materilas:
Sample No., 15 Pitch hard

Sample No. 16 Pitch soft

Sample No. 17 Rouge

Optical Co.

RESTRICTED

WWNWM};EEE
W W NN Y D

w w

SF 2
SF 3
SF 5

60 mesh Showa Denko Co., KANAGAWA Pref.

150 mesh Showa Denko Co., KANAGAWA Pref.

80 mesh Ybshioka‘Co., TOKYO
100 mesh Yoshioka Cor, TOKYO
150 mesh Yoshioka Co., TOKYO
‘200 mesh Yoshioka Co., TOKYO '

Mixture of smaller mesh (For use, separated into
5 grades of grain size by elutriation. These

samples are No. 8 - No. 12.)

Morishita Bengara Kogyo Co., TOKYO
Morishlita Bengara Kogyo Co., TOKYO

Morishita Bengara Kogyo Co., TOKYO
38 )

Yoshioka Co., TCKYG
1000 mesh (Alundum) Tio Kogyo Co., TOKYO
1500 mesh (Alundum) Tio Kogyo Co., TOKYO
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ENCLOSURE (4), conttnued

Samples of Abrasive Materials,
Nipgon OptIcEI.aa.
Garnet No.
Garnet
gdgrnet
”Gérnet

" Garnet

”G&rnet No.

Rasite 40 Toa-Koko Co. Ltd., OSAKA

‘Bésite No, 60 | Toa-Koko Co. Ltd., OSAKA

VW B N0 WM W oN M

Rasite . 280 , Toa-Koko Co. Ltd., OSAKA
Rasite No. 900 Toa-Koko Co. Ltd., OSAKA
Rasite No. 1200 : Toa-Kcko Co. Ltd., OSAKA

R S
M H O

Iron Vitriolp 1st. Class, (from iron oxalate)
A Kibi-Kogyo Co. Ltd., OKAYAMA Fref,

rfIron Vitriol, « (from iron oxalate)
Nippon Kogaku Co. Ltd., POKYO

‘Iron Vitriol, 2nd. Class, (from iron sulfate)
b ) Kibi Kogyo Co. Ltd., OKAYAMA Pref.

. Iron Vitriol, 3rd. class, (from ircn sulfate)
Kibi Kogyo Co. Ltd., OKAYAMA Pref.

lisoellaneoua -
Gas'Pitoh Nippon-Sekiyu Go. Ltd., EANAGAWA
Asphalt (hard) ; pref.
Asphalt (soft)
Balsam, v ‘Pakeda-Ewagaku Co. Ltd., OSAKA

Semples of lenses Obtained from the Fuji Optieal Co. _

3 lenses £ =200m P : 4.5
: (for aerial photography)

3 lenses £ =500mm ¥ : 5.0
3 lenses b g 1000mm F : 8.0
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ENCLOSURE (4), continued

Samples of Surface Treatiqg,Agent and the Resulting Glasses

from the Nippon Optical Co.

Artiricial cryolite

Glass No.

Glass No.

Glass No.

" Glass No. -

1
2
3
4

--- F 2, cryolite-treated on both surfaces

--- F 2, acid-treated on both surfaces

=~= BK 7, cryolite-treated on both surfaces:

--=~- BK 7, cryolite-treated on one surface
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ENCLOSURE (D)

DATA ON ODAWARA PLANT
OF FUJI PHOTO-FILM CO., LTD.

November, 1945

. Name of Plant: Fuji Photo-Film Co., Ltd., Odawara Factory.

Location:

a. Fuji Photo-Film Co., Ltd.: No. 210, NAKANUMA, Minamiashigara-Machi,
Ashigarakemi-Gun, Kanagawa-Ken.

be Odawara Factory: No. 220, ISAIDA, Odawara-Shi, Kanagawa-Ken.

General Description:
a, Factory ground: 93,500 square meters.

b. Bui;ding areas: 26,000 square meters. (Total damaged by air raid.
825 square metvers; half damaged, 1485 square meters.)

Owners:

e Share capital: ¥ 25,000,000 (divided into 500,000 ordinary shares
of ¥ 50 each ) e

b. List of share-holdersowning 10% and more:

(1) Name: Dai Nippon Celluoid Company, Ltd.
(2) Address: No. 217, Hichido~Nishi~Machi, SAKAI-SHI.

Company Officials:

S. HARUKI ......I.'.....6'....'?.....' President
S. NMORITA ceesvsocseescenssssss Managing director
S. KOBAYASHI -..0.0.'0..‘0.... Managins director
Kl TAKtIcHI .I....'.......l...“.l..l.‘O Director
s. WJIZAVJA Dl.l.'.O.lc...l."..e..‘..l Director
K. KITAJIM .D..l..-‘..0..0!.‘...0-.‘0. Director

When Organized: :

a. Fuji Photo-Film do., Ltd.: January 20th, 1934.
b, Odawara Factory: January 5th, 1939.

Operation before the War:

a, Photographioc chemicals: Silver nitrate - 3000 kg per month.

be. Optical glass: 300 kg per month,

Our main factory, the Ashigara factory of Fuji Photo~-Film Co., Ltd., was es-
tablished for the production of all kinds of films (motion ploture films, roll
films, professional films, X-ray films and process films) and of dry plates
and sensitive papers; the Odawara factory, as a branch, began to produce the
vital raw material silver nitrate for photographic materials. Subsequently,
we began to produce the optical glass for making binocular and camera lenses.
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g " ENCLOSURE (D), continued
¥
Number Employed Befors War:

Office clerks v seesecrecattestesssnacessess 23
Engineers evesesenrererratertiessrecnracnnes 37
Women eMmplOYeeS eesvecsescsecsconnsocncensaes 82
Men employees“.ll.....'.l.......ﬁ.l......... 272

TOtal .'.0'...;.....l..l.....‘t.'..v...'.'l. 414

Operation during the Warf

- &, Photographic chemicals:

(1) silver nitrate - 2800 kg per month.

(2) "Elon" (photo%raphic developing agents) - 100 kg per month.

(3) Hydroquinone photographic developing agents) - 700 kg per
month,

b. Optical glass: 3000 kg per month.
c. Photogragphic Tens (210mm F 4.5 & 500mm F 5): 100 pleces per month.

Number Employed during Wapr:

Offioe clerks LRI I I I I I R R S S S 30
Engineers ....'.‘........"-.l'.....r....'.... 70
Women employees 9800 eresrrsssroosnsecesoe e 218
Men employees $ 000066 as0s00crsreenso0 00 435

TOt&l SE 0O 0P08000000000000v0s0rs0000esse0ca0Y 753

Operation Now Proposed:

a. Photographic chemigais: -

(1) Silver nitrate - 1000-1500 kg per month.

(2) »Eiomn" (photo%raphic developing agents) = 250-500 kg per month.

(3) Hydrequinone {photographiec developing agents) - 700-1000 kg
per month.

b. Optical glass: 50041500 kg per month.

1

Ce. Spectacle glasg aﬁa'ampoule glags: 500-1000 kg per month.

d. Photographic lens (210mm ¥ 4. 180mm F 3.5, 75mm F 3.5 & 50mm
«5): 200 pleces per monqp. : 7

e, Electric heatergggde;df earthen ware: 3000 pieces per month.r

Number to be Employed:

Office clerks om@;\cw.-oaooooo--oonoo---o---o 18
ENGINneerS .oceseiniscenseoosassaconssoscacess 47
Women employeeS;.o...-.......-.-...........-. 50
L‘Ien employees ,j’r.....‘.“ﬂil'ﬂ..'.........." 123

Total evsooe ‘ S8 0csesecseers0s 1 00000e0 00000 238

Inventory of Machinery ‘snd Equipment on Hand:

a. Plant for mdnufact ng optical glass (Producing capacity 2000-3000
kg per month}) LomE : .

i 44 .
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ENCLOSURE (D), continued

Fret mill Q...ll.'..‘\‘.lll..l..lllll'.'.ll".ll'l...'..Q...-...'7
Glass melting PUTNACE eececscceracccnssscarsossscsosasscaanssass LB
GOS PIrOAUCEY cooscossssccscacascccasscassesecnssss 4 (One damaged)
Stirring machine c.eeeescceccssveccrcoccecssecevornsononvenccese &b
Electric fUrNABCE ccoesensvsevsscrarcrscsscrsonccssanarsanccconsnsss 33
Glass polishing mACHING seesescossrsevsccossscascccncacancnannees 14
Rough grinding machine «secesesccececessscevraconcnensoccscannas 8
Gla§s Out-Off SBW ceseessocsoesccsevesssosvssncossosessncsannsscnvser 15
MULL1e FUTIHACE cecocesssnsoscsssecssnsassssssssasssesscssscsscnsnce I
Glass press molding machine .eeceeccvecececececcccces

ba Machinery for manufacturing photographic lens (200 lenses per month)
{Including Repair and Electric Department]:

Iathe &bench lﬁthe [EEEEEENREN NN N N B I I B B R B R B BN I B B B EE SR B BN B EE BN BN BE B BN BN N ) 2L
Turret lathe .Q....O.CG'...‘....I.O....i....d..l.....'l......'l.2
h{illing machine ..wacouoo.--oooa-v-ooooo-o-o--o-o’;‘---cbvcnaco.." 1.
Drilling mAChAING .seecesesecsescevsssossssnsasansscssannssasccscacs I
Lens grinding machine .cecceocsscssosesesecrsscnsescscsccnaacacas 12
Lens polishing MACGhIne .eceeseccscnccccsvscscsscsscccscsncnsacse 20
Lens centering machine ..coeceeccasccccecscscscsscccsncanssccncscs 15
Planing machine S 0 O P S S 00 69 0000060000 E000880900O0C0C00ccaNcOseROIOGRIEGBOIELEES 1
Sha er ...l...l.l..........I.'.O.-......'l.0-...0‘.0.0.....-00.'2
SWItch DOATA ecescsescosccsssscsnscsssssscasanssassascsaccsssssee 1O
PPANSTOTMET esecssescosessassosssossssssanssacssssassancssscssses O
Lancashire boiler (steam volume produced -~ 35 tons daily)....... 1l
Babcock boiler Ct type (steam volume produced - 49 tons daily}.. 1
Cornish boiler (steam volume produced - 21 tons daily) ......c.. 1

Ce Photographic chemicals producing department {Silver nitrate, 3
and 1500 ke photographic developing agents per month):

Porcelain pan for dissolving S1lver ...ccccceercciacccccannnnns 10
Contrifugal SepaATBLEer ccccecsscesscssnsesosrsccsssassssccsscaccsa 8
Gas Scrabbe! .ac..e--..oo-ao.-.é-ccco.oa-o-onb-~--ooo-c--o-...-- l
DiStillAbOr csacecevsccoscsssccssccsasssessssscsosssesssscsvannne 2
Steam bath I.'l..0.’........ll.h"...’....l.n..-a.c.l.‘ll.....‘;’8
Evaporating PAN ceccecocccecscsseassccssscccseosrocscncscnsaces 100
POrcel&in Washer 0 0 P OO S PSS EPGOOSIEEOEEIELSOEOCESEOEOIIVBROSIOIEOREBOSTEOETTOTESE sececsnve 12
Porcelaln FLlteI ececcvcssasacsocscccvscstescsssessosssccacssscsonssns
Iron storage tank ccceceeesccancccecnancrncsssnroccccssccnnccnane
Stamp mill ""...".0.l....‘.....IO.I....O.'....'...l..o.‘.l.....
DisintegratOr .sccecesecocscessssascassoscsssnssrocsorascnacsons
Paddle type agitater with tank secececesccccscrccccieccieccencss
Autoclave ..."..3'......'....................‘.......I.Q‘.I...l

Pan for discompotion and adding seececessecascecccccscacccansevae

1,. Raw Materigls on Hand:

a. For photographic chemicals:

Nitric acid U..........'l..l......"‘l'!'......Ol.'..‘...l 6400
CAUSEIC SOAA eseoccessesescasnssesssssescssssssassscasssesse 1500
Silver INgOt cceecssevcccvecacccsncocscss sassssvsssnssse 5200
Aniline ...l.‘....l'.I.‘.'l......‘....i‘.....'.0.".'l‘..l- 64,000
Manganese diOXide eseceseeeeseecssrer s essssessRencsec e L0,000
Sulphuric 8C1iA cseecescascscnscssssscansenoscnscnscoscsse 31,000
Formalin ..eoeesccocsccenessnsosssssssenaacaas eesvse 1000
Ammonium chloTiAE ceoevocessccssscsssssssnsoncssncscssssaess 1450




ENCLOSURE (D), continued

b. For optical and special glass and lens:

RESTRICTED

Silica '...I.l......."l'.......-....'l.l....'.....l... 298’000
Boric acid (distributed by government) eesececcscecsesces 40,800
Sodium CArbDONALO eeecscoscrscsccssssessssnscssaseocnnasens 7280
Red lead l.0....‘..'.-'.'..'.‘...'......Q...'ll’ﬁl.".l. 18’100
Bariu.m nitrate @ e 8000000000000 0600000srosnNcGossmossEILIOGOPINGECRORESTEOLEOLES 6220
Potassium carbOnate seeececccnccscccsscesccsssssasesanss 20,580
Potassiumnitrat'e ..l.........‘Qll.."....‘....Il......' 40,000

Mounting for lens (brass)

0 S80S PELIBCELIOEEOOEvOBES 150 kg

CDal LAC AL A A 2K K B AL AL I AN L B BN 2 2N 2 X IR B N IN BE A BU A B AR 2N Y BRI RN N S N S S 200 tOhS

Nichrome wire (diameter 0.6mm) .e..ecevececeeeccennacenena, 1000 m

Monthly Estimate of Raw Materials or Products Required for Next Six

Months:

a. For photographic chemicals:

Nitric acid
Caustic soda 7
Silver ingot &§
Aniline

Manganese dioxide
Sulphuric acid’
Formalin
Ammonium chloride

Monthly

1500
240
970

2215
8700
13,150
1875
550

b For optiéal and special glass and lens:

3

Silica

Boric acid

Sodium carbonate
Red lead

Zinc white

Barium nitrate.
Potassium carbonate
Potassium nitrate
Mounting for lens
Coal

ch For electric heater made of earthen ware:

Monthly

8100

1140
1280
1200

. 460
2000
600
1940
200 kg

200 tons

Nichrome wire
(diameter O.6mm)
Lead wire

Monthly
20,000 m

7000 m

For next

9000
1440
5820

13,290

52,200

78,900

11,250
3300

For next

48,600
6840
7680
7200
2766

12,000
3600

11,640
1200 kg

1200 tons

For next 6 months

120,000 m
42,000 m

21,000 pieces
21,000 pieces

Attaching plug
Attaching cap

3500 pieces
3500 pieces

Semi-Finished Goods on Hand:

SIlver Nitrate sesecsisssecscassossnsscesssesceccassnsesns 12,215 kg
"Elon" .."".'.I'...’....%."....Q‘OOOQGCQOIOQOGC)\;"UCI...Q 69 kg
HYyGrOQUINONG soeeecescccccssossnsnosonsessssoscasanasssascaecs 76 kg
Optical glass (block) R R R P ) 8 Y-

46
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ENCLOSURE (D). continved

Optical glass (pressed) 12,733 pieces

® 800600 C00ste00ss0sss 00000000

17.

Machinery

camera lens - lm F 8 L A S A S R R I Y R A N SN AT
...l.';l..o..0-....-..-0-....0-..0 225 pieces

~ 50em F 5

+¢s 50 pieces

20Cm F L5 cevececncesesacscenrenannannses 280 Pieces

Profit and

a. . 1943: )
- April October

Loss Stateﬁent (in ¥):

April October

Income from goods
sold : 13,110 15,23C
Other income ‘ 225 245
Carried forward amts. '
of semi~-finished
and finished goods
to the next term

3328 44,61

6333 8001

Cost of goods
5236 6154

Expenditure

Carried forward amts.
of semi-finished
and finished goods
from the previous
term

Current-term profit

3888 3328
1206 2453

Total - 16,663 19,936

b. 1944:

April October

Total 16,663 19,936

April October

Income from gooas
sold

Other income

Carried forward amts.
of semi-finished
and finished goods
to the next term

16,932 16,985
263 156

| 5542 6219

8894 9100
6847 6399

Cost of goods

Expenditure

Carried forward amts.
6f semi-finished
and finished goods
from the previous
term

Current-term profit

44,61 5542

22,737

Total 23,660

1945:
. April
Income from goods .
sold . 11,670
Other income 466
Carried forward amts.
of semi-finished

and finished goods
to: the next term

@

8485

Total 20,621

[—

Balance Sheet:

1943:

o April October
Land . . 665 689
‘Building 4174 4337
Fixture 538 562

8993 ggs8s
-. 82 87

529 554
173 1971
1121 1153
1157 1201
8921 10,171
2852 4210

a.

Insta lation
Car & carriers
Instrumencs &

furniture
Construction a/a
Securities
Trust deposits
‘Inventory assets
Sales oredit

47

2535 zg%g
Total i 22,737 23,

April
9587
2944

Cost of goods

Expenditure

Carried forward amts.
of semi-finished
and finished goods
from the previous
term

Current-term profit

Total

6219
1871

20,621

April October
16,506 15,000

505 570
2100 2300

Capital

Legal reserve fund

Special reserve fund-

Divident reserve

. fund

General retiring
allowance reserve
fund

Legal retiring
allowance reserve

Bills payable

Long-term debt

Short-term debt

800 900

948 1061
220
3496
5500

215
657
5500
8014
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April October ! April October
Bills receivable T 48 %3 MNoney unpald in ®
Cash & deposits 1730 6818 advance 5669 3531
Credit recaivable 14 33 Temporary receipts 76 5499 o
Temporary payment 1171 1424 Money deposited " 1520 1556 . .
Securities for Carried forward ‘ e
) payment ) 432 678 profit - 501 563
Money deposited ) Current-term profit 1206 2453
Total 32,541 42,819 Total 32,541 42,819
b, 1944: ‘ ‘
Debt April October Credit April Oc¢tober S
Capital unpaid 11,250 5250 Capital 25,000 25,000 kN
Land 704 755 Legal reserve fund 1535 1600 T .
Building 4351 4595 Reserve for tax 1200 1750
Fixture : 619 621 Special reserve fund 2500 2700
Machinery = Dividend reserve
installation 8684 8413 fund 900 900
Car & carriers 124 116 Reserve fund for
Instrument & study 100 100
furniture 548 537 General retiring o
Construction a/c 5081 7083 allowance reserve o
Securities . 5545 8913 fund 1187 1305 T
Trust deposits 1451 1587 Legal retiring
Inventory assets 11,876 14,894 allowance reserve 285 283
Sales credit 5132 5791 Bills payable 336 708
Bills receivable 75 1090 Long-term debt 5500 5500
-Cash & deposits ‘ 909 186, Short-term debt 9634 14,421
Credit receivable AN 842 Money unpaid in
Temporary payment 2238 2047 advance 4972 3624
Reserve deposit ‘ Temporary receipts 885 2171
for tax 300 700 DMoney deposited 2105 2442
Securities for Curried forward
payment ) 608 726 profit 670 701
Money deposited ) Current-term profit 2535 2619
Total 59,344 65,824 Total 59, 344 5,824
Ce 1 . '
. Debt April Credit April
g Capital unpaid 5250 Capital 25,000
Land 755 Regal reserve fund 1665
Building 4531 Reserve for tax 2070
. Fixture 622 Special reserve fund 2800
N Machinery N Dividend reserve
. ) installation 8108 fund g 300
Car & carriers _ 200 General retiring
Instrument & h allowance reserve .
furniture 552 fund : 1424 @
i Construction a/c 8797 Reserve fund for : .5
I Securities ' 9103 study 100 '
2 Trust deposits. 1691 Legal retiring
Inventory assets 16,152 allowance reserve. 320 - :
Sales receivable 6460 Long-term debt 5500 ~ 5
Cash & deposits 1414 Short~term debt 17,872 : .
Credit receivable 799 Money unpaid in
. Temporary payment 2153 advance 2473
Reserve deposit Temporary receipts 2329
for tax 910 Money deposited 3234
Securities for : Carried forward e
payment ) 803 profit _ 742
Money deposited ) Current-term profit 1871
Total 68,300 Total 68,300
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ENCLOSURE (E)

DATA ON ASHIGARA PLANT
OF FUJI PHOTO-FILM CO., .LTD.

Name of Plant: Fuji Photo Film Co., Ashigara Factory.

Location: No. 210 Nakanumsa, MINAMIASHIGARA-Cho, Ashigarakami-Gun,

Kanagawa-Ken.

General Decoription:
a. Land: é,890,193 square feet.
b. Buildings: 607,295 square feet.

¢. Main machinery and plant:

Raw-film preparing machines - 15 sets.
Photographic-film preparing machines - 1 set.
Photographic-paper preparing machines - 2 sets.
Dry plate preparing machines - 2 sets.

Other accessory machines.

S s s e g,
i WM
e et S S St

d. Capital:

Ashigara FACtOTY ceoscecsccsccccnssscseecee ¥ 15,000,000
Odawara Factory sascecccscscccsssssscssess ¥ 7,700,000
Imaizumi FactOrY eecccocsceccscccsscesssssos ¥ 2,000,000
Kawakaml FaobOry cececcesscccacscessccsesscess ¥ 300,000

TOtal ll‘l..l.l..'...“.'.c..is..l'...l!..’.. ¥ 25’,000,000

© owners:

a. Share capital: ¥ 25,000,000 (500,000 shares, 2214 share nolders}.

b. List of share-holders owning 10% and morse:

(1) Dai-Nippon Celluloid Co., Ltd. (125,000 shares).
{2} Shichido, Sakaishi, 0SAKA.

Company Officials: 5

Sl HARUKI .."l.l.."...Vﬂll.ll....'.OOOIQCI President
Se MORITA .ececoscenveoseseseansess Managing Director
Se. KOBAYASHI seescesscecssesesssess Managing Director

When Organized: 20 January 1934.

Operation before the Waf {monthly production):

35mm cinema FILMS .eeeoevassscsvecsvssscsoncnsonosns 11,684,000 feet
RO11 £IIMS eecevecescssccnnrassnarsse 236,000 rolls ("Brownie" size)
X—R&y films S 9 5 6 588802008 S0TEOORses I CROE VOIS 15,000 dOZ. 10"1(12"

_PhotographiC DADPErS eeessescscsonsssccases 616,700 doz. 4 3/4" x 617

Dry-platesS «esesescesscssesecsssessssss 160,000 doz. 4 3/4" x 6 7/8"

Prior to the incorporation of this firm in January, 1934, this factory was
constructed and equipped by the Dai-Nippon Celluloid Company, Ltd. and named
Ashigara Factory of Dai-Nippon Celluloid Company, Ltd.
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ENCLOSURE (E), continued

In September, 1937, the factory was enlarged to increase the production of
celluloid film base and photographic film.

A e

. In October, 1940, the factory was énlarged to0 increase the preduction of T ‘:l
X-Ray film. ‘ 3; .
In July 1943; construction of a new plant wag started in order to increase
the productivn of inter-layer materials for safety glass. This plant was not
completed. 1

'fz 8. Number of Employees before the War:

Mefl cecseecscocssaceananscscesocconccsnnsess 850

WOMEN coeevcencerssoonsonssenccosnsconsaseces 620

Total ® 8 0292080000000 00000000e2000000800sO00ES 1470
&)

9. Operation durine the War (monthly‘production):m

35mm cinema films .'.O....‘.l'..'I‘.Q'.'.ll'.'l'...... 8’680,000 feet
Roll fllmS eescsessacccscncascsecsass 162,000 rolls ("Brownie" size)
X"Ra)' films ® 0000000000000 0000-20s00000000000 12’000 dOZ. lo"xl2"
AerO‘films ® 5 0802099200000 06000000000aseseTIERE TSN 119.’600 Square meters
Inter-layers for Safety ZlASS .ceeeseccscsccscacsnanosacosoess 5890 kg
Electric Iinsulating thin FO11l seeteeceeorososceracacossnensss 500 kg
Photographic papers ..eeecececncceccecaeas. 836,000 doz. 4 3/4" x 6im
Dry-plates seecececscssscsccscccanesseacess 123,000 doz. 4 3/4" x 6in

10. Number_of Employees during the Var:

Men ® 89200009590 ETELIRINILCEOSIOICEIROILOOIBEORINOSRETS 740

Womn 0.0..000...-0.00.000...n;.ol--ano.c. 20

TOtal ..l‘ﬁ}\..l.l!....I...lll...il‘l..l...'. 1360

11. Operation now Proposed:

35mm cinema FI1lMS eceeevcovccccoaccccossccescascesosnoeosn 7,000,000 feet
Roll films ceeceeveccccesvenscasessas 200,000 rolls ("Brownie" size).
X-Ray fil‘ns ‘.Q..O’...O......O'...........lu.' 15,000 doz;}.o"xlz"
lémm films $9 000 et 0 LNNLIIPLLNOISIIOIELITIOINIIEOLIEOCEOITRIOIOTNTS 1,0005000 feet
icut films ‘.........G......(//{l‘.".....ﬁ..... loo,ooo doz' 4 3‘//4-"x6$"
Photographic papers ceseec-ecececeervessess 670,000 doz. 4 3/4" x 6%
Dry-plates ..ecoceccceseccececscscanannases 50,000 doz. 4 3/4" x 6In

12. Number to be Employed:

5

L’ien 00.-0'-000»......0.‘Qttaloloooo'.%oc.oco.o. 700

Women ‘-..t...o.O.oooonoo-ao'o;o.,’{/-ouo-.o.- 500 > -

TOLAL eveececocosccassesessancesenesnseses 1200

Inventory of Machinery.and Equipment: =

a. Land: 2,890,193 square feet.

b Buildings: 607,295 square feet.

Coe Dry-plate manufacturing egquipment (monthi& production caracity -
200,000 doz. 4 3/4" x 65'): \

52
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i
i
1

Combined glass washing, substrating, andidrying machires .... 2 sets
" Brmulsion preparing plants cecesescccssecissasssccecsscescccss 2 sets
Emulsion coating andlgrying PlantS ccceessecscsessccasncsscss 2 5013
Glass-cutting mﬂchines ..0..0........“0.....a.'.....00--.1.00.... L
Conveyers ....G.Ol..........l.ﬁ......."‘?..'."...QI..'....I.. 2sets

d. TPhotoecraphic paper manufacturing equipments
~ ‘capacity - 1,000,000 doz. L 3/4L% X .

Emulsion preparing plantS cesececccessasercssccesacessccsncos 2 sets
Emulsion coating and drying pPlants ceeesssececsscccsccscascss 2 S0tS
Slitting and cutting mACKINGS .eescescorecctrsseccsccsascascncesse g
CONVOYEIrS eesasosessosssscssessosnscsscscsssancesasscnssssssse L 568%

e. Photographie film manufacturing squipment (monthly production ca-
~pacity = 120,000 meters of 1 meter width):

Eralsion preparing plantsS ..ecccecccscosssscsssssscssssscccss 2 SOL3
Film substrating machinesS seeececescecsesssscrsscvrsccacseansee 4 sS0tS
Paper-slitting machines e
i COllOdion coating machines .....oo.900:00001.;000r0.o1o---.6. 2A$9ﬁ3
. Emulsion coating and drying plant .csseccesesescssnsscsscsenss 1 86%
Perforators £or cinema FilM ccceesccsnncinecesnncssccssccsssssscas 30
Film slitting and cutting machines ssceescasscsscescsscecocsccase 42

) £. Celluloid film base manufacturing equipments (monthly production
capacity - about 45 tonsj:

C01100i0N MIXETS ceeesesccsssssscsesnssccsssnassassssssnsesss 15 3618
Film coating machines .seecssccecesascesansascesssecnsacoecaa 15 S€L3
Splvent recovering pPlantS eesesescessesssssctssssavescnasscss 4 SOLS
Solvent distillation plants ceceecscscscsescsssacssscascecesses 3 SOLS

e Miscellansous plants:

Air blowel‘s ..I....l...l.l'l‘.0.‘..0...'00"..'..".'..'O..O......
AT WOSHETS oceesscsocseccsssensencsesssecsvsisossasesonesscscssssassns
PUMDS eoceascesssteesvessrsassnscsesesasnssssvsssnssssasicnssanesssssasce 54
ROFTLZETALOTS ceceesessacssscncescssssostonasoseassssssssosssnsaase 21
Various kinds of electric motors cieeescennas 534
© PranSTOPMETS «eseesssscassssscesssosescssctossesacssocssssnasassne 27
StEAM DOLLEIS ceveesencecccssenssasssssassohossssssessesncncsess 4 S€LS

~Various kinds of repairing machines ....ecoeceecseneccnicacacnans 61

Raw Materials on Hand:

NitTOCEL1ULOSE «oevassesccensaseenaseonasassaess 73,003 kg (4080 kg)
AcetylcelluloSe ceeesecnsccasnsnasoees eeesesses 37,172 kg (17,800 kgj
Camphor ceecesscoscsccoscsvdscorscanase 10,440 kg
TLRET o eevoceosoessnnsasscssssasnassensscsnasascas 15,002 kg {246 kg)
AJcOhOl sesesccassscoccsnscssascosssscsscsesscrscoscnrvoee 2815 kg (450 kg)
© ACEtLONE cecaccrsasce eeavessossseessesass 34,393 kg (11,500 kg)
CELBLINIC «veoovnosossressssssssasssarsscosnsassnnesveacess 24,000 kg
Potassium bDromide ecoscovoscssssnses e eees 27,502 kg (1850 kg
Silver Nitrate ..esceecissscresvacasecsctssesersarasnsaenton 2500 kg
“BENZOL secssescsesnossoesossssssevescoserssotsrtaaanssers st 4387 kg
Baryta DAPET ecesecssconcscassassscessssssscses 120,000 sqguare meters
Glass for dry-plates .... . 7L cases
8GC tons

CDB) oeovosasasnrsssssocoessessosseos

Note: Parentneses indicate military use materials

53 :
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ENCLOSURE (E), continued

15.G Monthly Estimate of Raw Materials or Products Required for Kext 3ix
Months: .

NitrOcellUlDSG ;;‘.Gﬁl..ll'.'00'.."0‘0......"...lo.ot.o. 35,000
Acetylcellulose M T T X016 10
camphor o.cc.-c-aaao.oc-.-ol.-o.-.o..ooo--.o-oc.-oo-u-io.o'- 2000
Ether ..o.c..uocioaooo--ccoc-o.o.o--otonoo.oo-'Aoo".oa-oq 25,000
Al00h01 '..o..-d-.l-..lo'.-o'o.o.oc.Q.t.n.uolooo.ol..ot..v.c 8000
Acetone ...n.'l.a0'0DQ.....Q....m'.'.!".o.'d'.....0....06 15,000
Gelatine

$er00000svevce0s0scrs0ernas 7000

3000 kg
Baryta paper Creeecscscnctecttststnttcnssoseses 160,000 square meters
Glass for dry plates ttctrcetrtcttstteccettrttassransenes 1500 cases
Black paper }noo.--0ooeo.coﬁ-o.oo--ooo..oooo-o'--ooo.oo-.-.. 2500 kg
Cardboard .'...."'..C.I.....l..Cl.e..".-"'j'.I...I....O. 20,000 Kg

‘Prqgétvand Loss Statement (in ¥):

Qe . 12&2: : .
April October April October
8001

Income fram goods Cost of goeds 6333

sold 13,110 15,230 Expenditure 5236 6154,
Other income 225 245 'Carried forward amts.
Carried forward amts. of semi-finished

of semi-finished ' and finished goods

and finished gouds from the previous

to the next term 3328 4461 term 3888 3328

Current-term profit 1206 2453

Total 16,663 19,936 Total 16,663 19,936

ﬁ‘n I%&é:
April October aApril October
Income from goods . Cost of goods 8894, 9100
sold 16,932 16,985 Expenditure 6847 6399
Other income 263 456 Carried forward amts.
Carried forward amts. of semi-finished
of semi-finished . and finished goods
and finished goods from the previous
to the next term 5542 6219 term - L4611 5542
Current-term profit 2535 2619
Total’ 22,737 23,660 Total - 22,737 23,660

. Cae 1252:
April April
Income from goods Cost of goods 9587
so0ld i 11,670 Expenditure 2944
Other income 466 ~ . Carried forward amts.
Carried forward amts. of semi-finished
of semi-finished and finished goods
and finished goods - i from the previous
to the next term 8485 : ; term 6219
Current~term profit 1871

Total 20,621 . Total 20,621




17.

RESTRICTED .

)l
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April October

+ENCLOSURE (E), continued

Credit

April October

Land
Building
Fixture
Machinery
installation
Cars and carriers
Instruments and
furniture
Construction a/e
Securities
Trust deposit

Inventory assets

Sales credit
Bills receivable
Cash & deposits
Credit receivable
Temporary payment
Securities for
payment )

Money deposited )

665 689
L17h 4337
538 562
8933 3888
82 87

554
1971
1153
1201

10,191
4210
43
42190

. 33
1424
678

529
173
1121
1157
8921
2853

Capital
Legal reserve fund

Special reserve fund

Dividend reserve
fund
General retiring
allowance reserve
fund '
Legal retiring
allowance reserve
Bills payable
Long-term debt
Short-term debt
lioney unpaid in
advance
Temporary receipts
Money deposited
Carried forward
profit ‘
Current-teirm profit

10,000 10,000
505 570
2100 2300

300 GQo

9.8 1061
215
657

5500

801

3531

5499
1556

563
2453

5500

Total -
be 1044 :
Debt

42,819

October

Capital unpaid

Land

Building 4/

Pixture

Machinery
installation

Cars and carriers:

Ingtruments and
furniture
Construction a/e

* Securities

Trust deposits
Inventory assets
Sales credit
Bills receivable
Cash and deposits
Credit receivable
Temporary payment
Reserve deposit
for tax -
Securities for
payment
Money deposited )

5230
755

4595

621

8414
116

537
7083
3913
1587

14,894
5791
1090

1864

@ 842
2047

700
726

Total

Credit

42,819

October

Capital

Legal reserve fund

Reserve for tax

Speclial reserve fund

Dividend reserve
fund

Reserve fund for
study

General retiring
allowance reserve
fund

Legal retiring
allowance reserve

Bills payable

ILong-term debt .,

Short-term debt

kioney unpaid in
advance

Terporary receipts

Money derposited

Carried forward

. profit

Current-term profit

25,000
16060
1750
2700

900
1G0

1305

283
708
5500
14,421

3624
2171
2442

701
2519

.Total

Ce 1945: -
Debt

65,824

Capital unpaid

Land :

Building

Fixture

Machinery
installation

Cars and carriers

55

Capital

Total

I8

Credit

65,824

"
i)

Legal reserve fund
Reserve for tax

Special res=rve fund
Dividend reserve fund

Reserve fund for
study
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| JETNSURE (E), conttnued

April

el Debt
R . Instruments and e
RSl v furniture 552
: Securities 9103
Trust deposits 1691
Inventory assets 16,152
: Sales credit 6460
i Cash and deposits 1&LL
! Credit receivable’ 1799
B Temporary payment 2153
Reserve deposit . g
for tax *@10
N Securities for =
" payment ) 803
Money deposited )
Total 68,300

77
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RESTRICTED

April s 28

General retiring
" allowance reserve
fund *

“Legal retiring'

allowance reserve
Long-term debt
Short~-term debt
Money unpaid in

advance
Temporary receipts
Money deposited
Carried forward

profit
Current-term profit

2329

, 1b24
320
5500
17,872
2473
3234

742 .
1871

Total

[

I )

FUJI PHOTO-FILM
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ENCLOSURE (F)

-

DATA OF SPECIAL PHOTOGRAFPHIC OBJECTIVES
COMPILED AT THE OPTICAL RESEARCH LABOCRATORY
AT KANAZAWA FIRST AIR TECHNICAL ARSENAL

(F - 1:1.5, £4-100., Field 43°.)

SONAR-TYPE

‘Glass No.

Ng

- 68.50
- 43384

S d1 - 9.33
dp - 0.38

0B681(BaSF6)
Aly

1.66868
1.0

- 35-86

L'. ind 85078
5 -1750.00

- 23.80

ds3 -11.81%=
dh_ - 7: 05
ds - 1.90
dg ~-15.24

0B681(BaSF6)
OBL89({BK10)
OB702(SF1l)
Air

J- * 668 68

1.48882

1.78363
0

rg
T

7 -2000.00

~ 43.00
- 23038

a7 - 2.48
dg -.9.80
dg - 3.00

0B725( LL¥F6)
0B681(BasS¥yFé6)
OB609(BaLF4)

1.53185
1.66868
1.58015

rjo- 35.50
r1l- 98.70

dio- 3.00 OB611(LF5) 1.58027

Zdp' - 46.227

ORTHOMETER-TYPE (FOR INFRA-RED)
(P - 1:4.5, £,-100.088, Field 63°)

Glass No.
0B556(SK4)
Alr

r] ~-25.50
T2 -95.00 -

1‘3 "93.90
rl', -18020

0B595(LLF7)
Alr

!
AR HFW Wi ON | OW

. &

1‘5 -22.83
1‘6 -310-00

r7 -32.50 | a7
Tg -21.25 dsg

r9 -17.30 dg
r10-80.00 daj10-
r11-24.70 .

0B872(BaK1l)
Alr

0B872(BaKl)
Air

0B595(LLF7)
0B556(SK4 )

XL LW | 00| W |

L]

Zep' - 87.0038




ENCLOSURE (F), continued

TESSAR- TYPE (FOR INTFRA-RED)
(F - 1:5.¢ ©4~500,160, Field 45°.)

Glass No. Na' Né N&

r1- 125.0 d1-16.0 0B556(SK4) 1.60112 1.60472 1.60782
To- 530,0 dp- 7.0 OB1422(TF3) 1.60134 1.60666 1.61135
r3- 00,0 d3-22.0 Alr 1 1.0 1.0 . 1.0

T)~ 310.0 | d4- 7.0 OB611{LF5) 1.57157 1.57619 1.58027
r5- 113.0 d5-32.0 Alr 1.0 1.0 1.0
r4-1500,0 de- 5.0 | OB350(zKl) | 1.52752 1.53069 1.53339
r7- 113.0 | -d7-2%.0 0B556( SKL. ) 1.60112 1.60472 1.60782
1'8— 19905 . _

Zep - L2h.314

TELEPHOTO-LENS (ZEISS TELIKON-TYPE)
(F - 1:6.3 £-750. Field 35°)

- Gézs:xs e Ng N,
vy - 158.80 di~ 15.0 SK4 1.60954 1.61263 1.61521
Ty - 675,00 dp- 16.5 5 1.59874 1,60328 1.60718
1‘3 - 300.00 d3— 0.9 Air lao 100‘ l.o
r) - 300,00 diy- 9.3 SF3 1.73238 1.73976 1.74618
r5 --548.90 d5-224.5 Air 1.0 1.0 1.0
T - 97.83 dg- 7.5 SKi, 1.60954 1.61262 1.61521
r7 - 160.00 d7- 6.0 F5 1.59874 1.60328 1.60718
rg = 370.40 dg- 0.1 Air 1.0 - 1.0 1.0
r9 ~2300,00 dg- 19.0 SF3 1,73238 1.73976 L 1.74618
10~ 363.80 ‘

Zdp' - 299.121

=






