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ABSTRACT

This reocrt outlines the wroduction of Javanese chemical warfare
sun2livs, both offensive and definsive. Methods of manufacture are
briefly discussed in the resvective sections of the romert. Tablus
giving the b-st available production figures on the various agents,
munitions, and ecuivment ar~ also mrasented. The authors of the
rovort conclude that the Javancse were ill-vrevared for modern,
large~scale chemical warfare, eith r offensive or defensive, and
that nc important techneclogicwl advances in manufacturinz methods
were intrcduced. Yearly breakdown of =roduction does not show any
siznificant trend excest for a gen ral decrsase in 1944, The table
on the followinz pazgessummerizes the total nroduction of chemical

agents and of zas masks,
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Aporoximate Total Production Of
Chemical Agents and Gas Masks by the Javancse.
1930 to 1945, inclusive.

Persistent 4Lzents

Mustard 3,610 metric tens
Lowisite ’ 1,581
Total " 4,991

ron-persistent Agcnts

nydrocyaric acid 255
Chlorac:toohenone 172
Froszene 1,080%
Calorpicrin 1,0C0*

Totel 2,507

Texic Smoke agent

Dipnenyleyanarsine 1,957

[ . oo
Smoke agzents

B.-rger llixture 7,000

HC 4,0C0

Agents containing S0y 1,750
Total 12,750

Gas Masks

Tiliteary ‘ 5,846,000 masks

Civilian 13,161,000
Total 12,007,000

*Rough aporoximation. There was little or no shipment of t@is prod-
uction to militery installations, and the bulk of the material was
used as an intarm-diate in the manufacture of commercial mat.rials.
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Flame Throwars

Portable 6,0<C units
Mechanizzd 100
Total 6,120

Incendiary Bombs 216,500 bembs

Toxic Filled Zombs 50,000 bombs
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I. INTRODUCTION,.
A. Purvose

The purpose eof this revort is to summarize the informaticn which
has been obtained on the manufacture of chemical warfare materials by
the Japanese.

B. Scope

Prior to the writing of this report individual reports have been
submitted on each installation which has been investigated by Chemical
warfare personnel. These reports contain detailed information on the
mamifacturing orocesses, organization of the arsenals or companies,
and rates of vroduction. They should be referred to when comnlete in-
formation is desired.* This report, however, summarigzes the infor-
mation contained in the individual target revorts on the materials
manufacturcd; the firms producing the materials; the methods of prod-
uction; and the rates and quantities produced. Chemical warfare
materials are considered to be those for which the Chemical Warfare
Service of the United States Army had the chief reswvonsibility in
the United States. .

*Copies of these revorts are on file at the Office of the Chief,
Chemical Officer, GHQ, AFPAC; G-2, GEQ, AFPAC; Office of Chief, CW$
Washington, D. C.
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C. Organization of Jananese Armed Forces for the Froduction of
Chemicals

1. Army:

The Table of Organization of the Jananese Army showing enly
those organiwations connected with the manufacture of chemical war-
fare materials is shown below:

[ waR MINISTRY }

r
S S
I air Force Army Ordnance !
l.neadquartars Administration Headquarters
el LT ]
L?}gply Dept. | i Tokyo Second Arsenali Five other Arsenals

| not connected with
the producticn of
C.W. materials

{-Ten other plants
not cennected with

the production of
C.W. materials

Sone Flllln"' Tadanoumi Plant
Plant

It was the volicy of the Army to manufacture all toxic materials
in the Army Arsenals. Non-toxic raw materials and chemical warfare
equivment and wcavons (e.g., flame throwers) were manufactured by
industrial concerns who had contracts with the Army. Actually, how-
ever, in the case of chlornicrin and mhosgene small amounts were
boubht from industrial concerns whose oroduction was chiefly for
other apvlications (such as dyes). Toxic and smoke munitions were
filled at the Sone Filling Plant., Bomb and shell casinzs were
obtained by this plant from other arsenals.

. Except for a few materials, such as the toxic agents wrkich were
obtzined from Tadanoumi Arsenzl, the Air Forces handled the prod-
uction of their materials and equipment.

2. Yavy.

The Table of Organization for the Jananese davy showing

only those organizations connected with the manufacture of chemical

warfare materials is as follews:
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L WAVY DEPARTMENT j

[ r L P
| ¥aval Technical ! faval Aeronsutical
prfnarﬁpent ‘ Department
R
I Segami Waval Yard First Maval Air
- Technical 1
echnical Arsena

l 1
{;}st Debart:T ‘2nd Qe;art.

The First Department had charge of the manufacture of toxic
gases, indendiary bombs, and the construction and filiing of gas
bombs. The Second Department was in charge of the manufacture of
protective equipment and smoke weapons. Some incendiary bombs
were also filled at the First daval Air Technical Arsenal.

D. Government Control of Chemicel Suwnlies,

During the war, the chemical industry in Japan was under the
control of the lunitions Ministry. The Chemical Bureau of this
Ministry was charged with the allocation of raw materials and fin-
ished products and formed the over-all volicy governing productive
capacity. The chemical industries formed the Chemical Industries
Contro: Association which served in an advisory capacity to the
Munitions Hinistry and aided in the administration of general
wolicies formulated by the Ministry.

Procurement of general chemical supplics for the armed forces
passed throuzh normal channels of the Munitions liinistry, which
nrocured these materials for Army and lavy Arsenals or private con-
cerns working on military contracts. Toxic chemicals, however, were
classified by the military and were directly controlled by the 4rmy
and Wavy without passing through Munitions Ministry channels. This
control included commercial plants suonlying such items as thiodi~
glycol for the production of mustard gas at Tadanoumi Arsenal,
hexachlorethane for the 2d Tokyo Military Arsenal, etc. Keither the
Munitions Ministry nor the Chemical Industries Control Association
were advised of these transactions, exceot where shortages or
difiiculties in procurement arose. In such cases, the Munitions
Ministry expedited nroduction, normal channels being involved

throughout,
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IT. MANUFACTURE OF TOXIC AGENTS.

The chief manufacturing and mrocurement agencies of chemical
warfare toxic agents for their resnective branches of service were
the Sagami Naval Yard at Samukawa, Hanagawa-ken, and the Tadanoumi
Sranch, Firoshima-ken, of the 2d Tokyo liilitary Arsenal. With the
exceotion of phosgene and chlorvicrin, all agents used by the
Japanese armzd forces were manufactured at either of these two
vlants. Information contained in this report was collected by
field trips to these arsenals, interrogation of their personnel, and
reports submitted by these persoanel. For brevity the arsenals will
be called bSagami arsenal and Tadanowumi arsenal in the following
revort. liore detailed information will be found in the individual
revorts on these installatioans,

A. Mustard.

Experimental production of mustard using the French* vrocess was
bezun by the Jenancse Army at Tacanoumi arsenal in 1928. In 1934-37
oroduction of mustard and of non-freegzing mustard using the German*
process was inaugurated. Filot vlant work and research on mustard
by the iavy begdan in 1923 at the Chumical %arfare Section of the
saval Technical Institute in Tokyo. It was not until 1943 that a
fulli-scale production nlant began oneration at Sagami Arsenal.

Trhe primary mamufacturing nrocess used by the Army, and the
only mcthes emmloyed by the :fevy, was the so-called German® vrocess.
Actually, the Arsenals only emnloyed the last step of this process,
as thiodiglycol obtained from industrial concorns was bought as a
raw material, The HC1l used in the chlorination of thiodiglycol to
nroduce mustard was alsc obtained from vrivate sources. Tho chlor-
ination equivment at both Arsenals was made of vorcelain througnhout
to r~sist corrosion.

*The Japanese named their processes after the squipment manu-
facturars. The "Freach" process is a modification of the
iLevinstein process, while the "German" process is the thiodiglycol

UNCLASSIFIEL
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T.e coloiination consists of the sraduadl addition of EC1 to
talodizlycol at 85°C., the reaction requiring four hours. The
reactor contains brine cooling coils and a »rodellier azitator. TUpon
comaletion of the reaction, the batch is coolsd and the azitation is
discontinued. The mustard settles to form a lower lever and is drawn
off from the svwent acid layer, which is decontaminated and drained
to the sewer. [The acid in the mustard solution is neutralized with
soda ash, the product is -filtered ond seént te storage tanks,

The samo method, equivment, and onerating conditions were used
by the Army for the nroduction of non-froezing mustard, which differed
onlv in raw material. Instead of nure thiodiglycol, a mixture Of
apnreximately the followinz comwosition was used:

S(C5E40E )y 57.5%

T OH %

3(03-» 6o. )2 18.0¢
S(UZHQOH)(CSHGOH) : 13.5%
;¢ 10.0%
ImpUrities _ 1.0%

For the production of mustard by the sreach vrocess, manufacture
vas carrisd throuzh at Tadanoumi srscnal from basic raw materials.
Bthylene was Droduced from ethyl alcohol by heating and then scrubbing
the water from the genereted gases. The ethylene was further cried
by buboling through a sulfuric acid tower. The other ravw material in
the orocess, sulfur dichloride, was »nroducesd at the arsenal by the
chiorinetion of suifur monocaloride, bought from a commercial firm.
Carbon tetrachloride, used as @ solvent in the process, was also sur—
ciascd from orivate conceras.

Sulfur dichlioride, dissolvaed in carbon tetrachloride, was
introduced at one cnd of a series of five reactors. Bthylene flowed
countzrcurrently tarough the reactors. Tre temoerature of the
reaction romained from 30° ~ 50 C. The eftective contact time was
about 45 minutes in each reactor. The resulting crude wroduct was
batch distilied to recover the solvent and then numned to another
still where the mustard was distilled from free sulfur and sulfur
volvmars. This residue was decontaminated by combustion in a fur-
nace. The product contained 90% or more mustard.

The processes described above are illustrated in the accomvany-
inz diazrams, Figure I: Fiow Diagram of the Froduction of Mustard
at TeCanoumi Arsenal, Cerman Frocess, and Fizure IIt F.ow Diagram
of the Froduction of Mustard at Tadanoumi Ars:pal, French Frocess,

UNELASS
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Thiodizlycol | REACTOR !
1100 kg 1 y ;
85° ¢ i !
HO1 (35% g 10 hours ' 5tean
400 kg “7 Capacity: 1300 li¥ers |

Mumber of units: 12 ° |

.
©! SEPARATION |
TANK
X > Spent Acid
300

|
1
Crude Lustard

|

. [EUTRALIZATION .
Soda Ash e TANK |
13 kg ;
2 hours '
e e ——-= IV
|
!
d
R B
! FILTRATION |
E TANK ( ustard T
’ . — 1000 kg >_.[ STORAGE i
{ 5 hours | (basis) . TaNK l
| i i :
i s L i S —

Note: All units at slightly reduced pressure from exhaust fan.
Off zases treated with KP\'InOu_ and vented to atmosphere.

L

Figure I
]
Flow Diagram for the Production of kustard at Tadanoumi arsenal,
"German® Process.
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pip—— R
BEACTOR - SCLp> pi -
Cl, f e ¥ o
e pm e
490 kg + HpS0y | REACTOR
! DRIZR i . .:
Co-H-0H N ——=—' iVessel capacity: 750 liters
o - 1 ; 3¢ Y
lb76 kb““éﬁ GENERATOR [ CoHy =« (5 vessels in series)
=) L - ; 300 - 50 In]
r—heat —- : L hours
i N - -
]
i
| FLASH
i STILL
| o e 3 001,
! (Solvent
i Recovery)
|
Crude lustard
| oSrIin Lo SeMuro o jovan| S -
L1 Residues i L. .

' Mustard (90%)
L_-~%:, 1000 kg
(basis)

lote: Off gases treated with KMnOu and vented to atmosphere.
Figure II.

Flow Diagram for the Production of Iustard at Tadanoumi Arsenal,
"French' Process.
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The production of mustard by both the Army and the vavy was
intermittent and sovasmodic. one of the equipment was kept in con-
Yinuous use for any extendad period of time. A summary of oroduction
ITigures aoscars in the following toble;

Table 1.

Yearly Production of Mustard by Jepanese zorces.
letric Tons

Prior to
Source 1942 1942 1943 1944 1945 Total
i'gvy —— German Process 30 80 200 190 0 500
Army -— Germen Process 337*. 170 169 114 0 790*
French Process 450% lOd 102 43 0 6956
Yon—freezing 475* 120 100 0 0 __755*

Total 1,292*% 530 571 347 0 2,740%

*These figurts do not includ. vroduction for 1941. In that year,
Tadanoumi aArscnal mroduced 1,178 tons of all trocs of mustard
and Lawisite.

Musterd nroduccd at Tadanoumi arscncl was stor.d at the awvsenal

o - - s A - L =~ .
or shinved to the -iroshima Supwly Devot. That produced at Sagami
Arscnal wes stored abt the Samukeawa Branch of the arscnal.

UNCLASSIFIED



UNCLASSIFIE

Lewisite was manufactured on a wroduction basis at Tadanoumi
Arscnal only. Production brzan in 1974 at a rate of 0.2 mctric toas
wer day and continued until 1927. From 1937 uatil August 1924, two
tors wor day of the agent were manufactursd at this installation.
Tic Jeoznese favy only nmroduced Lewisite on a »ilot wlant scalc and
the product was utilized for exparimental ovurooses only. Durinz the
closing years of the war the Lewisite oroduced by the mavy was con-—
verted to its cxide for use as an anti~fouling paint,

B. Lewisite.

Raw metcrials for producing Lawisite viere manufactured by the
arsenals. acetylene was gsnerated by the action of water on calcium
carbiae and run througn a series of dryinz towers undoer its own
pressure. Arscenic trichloride was made from arsenous oXxide and
sodium chloride, Thuse solids wore thorouzghly mixed in a blender
and then added tc a kettle containing sulfuric acid. The reagents
ware heated end agiteted until the roection was completed. Tre
water and arsenic trichloride were then distiliced and scvvnareted in
g scttiing tenlk.

Lewisite was vroduced from acetrylone and arsenic trickloride in
& norcelain reactor at a t.mm . ratur: of 85°C. Copwor caloride dis-
solved in nrdrochloric acid was uscd as a catalyst, and the rceeaction
requized apmroximately six hours. The resulting nroduct was batch
distilled to a concentration of about 85%, All cguivment wes con—
structcd of morcelain throughcut. The »rocess is shown in thc
accomueiying diegram, Figure ITT: Flow fiagram of the Production of
Lowisite at Tadanoumi Arsenel.

Production figures arc showa in th  following teble. Inasmuch
as thz Zavy consum-d all Lowisita mroduced, only aporoximate figures
of th~ vroduction at Sagami Arscnal ara aveilable. The Army pro-
ducod all of its Lowisit. at Tadsnoumi Ars-nal end stored it either
at the Arscnel cr at the Firoshima Suwoly Denot.

Table 2.

Yearly Froduction of Lewisitz b Janancsc Armed rforces.
Metric Toas

Frior to
Source 1942 1942 1923 1944 1945 Total
Army 662% 150 194 &7 0 1,093*
Navy _ 5 5 5 5 0 20
Total 667* 155 199 92 0 1,113*

*Ppese figures do not include oroduction for 19z1. In that year
Tedznoumi Arsenal >roduced 1,138 tons of all tynes of mustard

=nd Lewisite.
‘ . " o
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CaCa __ | | DRYING |
800 kg NN S . TOER |
, | GRTRATOR ;- - b oy
H0 A (calgium | ;
225 kg T carbid_e)i
ASZOQ T - i
2 o~y — ! REACTOR AND ;
700 kg 1) RIBBON ! ! BATCH STTLL ;
-—» BLENDER |-~
Nacl | e | Unit capacity: 3000 liters
1400 kg | Number of units: 6
rmmu_gﬁg 110° C - 2 hours ‘
HpS0) : 130° C - 3 hours i
2300 kg e e —
|
i
o ]
| CONDENSER |
. Spent e &
T i~ DRATH] |
| SETTLING | - - Y ;
| Tamx o £80Lg e e REACTOR !
Gusl L |
12 ko | Unit capacity: 800 liters |
. b e — (catalyst) —-- R Number 8f units: 12 %
HOL (305 05 © i
20 ky 8 hours ;
b e o e e e

!

j= ~——-— ———-—— Crude Lewisite - —~—v—-J

Figure III.

Lewilsite
- 1000 kg S «>i
(basis)

STORAGE, |
TANK |

Flow Diagram for the froduction of Lewisite at Tadanowni Arsenal.
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The Navy did not oroduce hydrocyanic acid on any scale whatesver.
Army bogan oroduction of this agent at Tedanoumi Arscenal on a
small scals in 1939 and continued wroduction until August 1944,

C. HAydérocyanic Acid.

The

HEydrocyanic acid was produced by the rezction of sodium cyanide
solution and 50% sulfuric acid. Thesc raw materials were introduced
into a lcad-lined stoel resctor and heatod to 40°C. Th. HCF zascs
evolved were condansed in a brinc hcat exchanzgor and the liquid oroduct
nived into crlindrical containers, These cylindars had tubes of
covner mesh which served as a stabilizer. Tho produce was stored at
the Arscenal or at the Tiroshima Supnly Depot.

Production is outlined in the following table;
Table 3.
Yearly Froduction of Lydrocyanic Acid by Japen-se Armed r¥orces
lietric Tons.

Prior to
Source 1922 1942 1943 1944 1945 Total

ATrmy 138 103 1 13 0 <55




D. Diphenylcvanarsine.

Small-scale production of diphenylcyanarsine bezan at Tadanoumi
arsenal in 1934. Menufacture wes increased in 1938 with the
installetion of equipment capeble of oroducinz two tons over dey of
the agent. Froduction oa this scale coatinued until the caessation
of nostilitivs. The Wavy cnly produced diphenyleyenarsine on a
vilot plant scale at Sagami Arsenal and that only during the decade
from 1932 to 122

The process used by the army started with the conversion of
diphenylarsenous acid to its oxide by the action of sodium bisulfite.
The oxide was then chlorincted with hydrochloric acid and the
resultant divhenylchlorarsine converted to dipheanylcyanarsine by the
action of a saturatcd solution of sodium cyanide. Tne vorocess is
illustrated in Figure IV:. Flow Diagram of the Production of
Diphenyleyeanarsine at Tadanoumi Arscnel.

The Japancsc Mavy produced its own diphenylerscnous ecid and
manufecturcd divhenylcyenarsine in a slightly different manner. Haw
materials for the initial stage of the vrocess were aniline and
hydrochloric acid, which were reacted in an agiteted kettle to form
aniline hydrochloride. =t & temmerature of Q° — 3° C. Sodium nitrate
wes slovly added while the batch wes held at that temporaturce. The
resulting benzenc disgonium chloride was then added slowly with
agitation to a solution of sodium agrsenete to form sodium phenyl
arsepate. Toais was then neutralized with HCl end filtercd into a
kettle vhore further treatment with hydrechloric acid yiclded phonyl-
ersenic acid. The latter was thon raised to e temporature of 75°,C
and roducsd to the arsenous ecid by sodium bisulphite. Phonylar—
senous acid was crystallizoed out and resctod with 36% hydrochloric
acid for about four hours at 80° §. The batch was then allowed to
scttle #nd the lower layer drawn off to another reector where divhenyl-
chlorarsinc was obteined by reaction with vhenylsarsenous oxide in the
prascnce of concentrated sulfuric acid at 95°C. Tho orocduct was then
coolzd &t 89 C a2nd centrifuged. The crystals were trensforred to an
aqucous sclution of sodium c -anide in enother kettle and allowcd to
react =t 45° C for one hour. After settling and docantation, the
crude diphenylcysnarsine weas distilled under orossure. The process
is illustrated in Fizure Vi ZFlow Diggram of the Production of
Diphenyleyenersine at Sagemi Arscnal.
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The finished agent was shipped from Tadanoumi arsenal to the
kiroshime Supply Depot while Naval production was stored at the
Samukawa Brench of Sagami Arsenal. Production figures are shown in
the accompanying teble.

Table 4.

Yearly Production of Diphenylcyanarsine by Jepancse Armed Forces.
Metric Tcens

Prior to
Source 1942 1942 1943 1944 1945 Total
Army 1,067 423 246 91 0 1,837
Navy 30 _50 _40 _0 __ 0 120
Total 1,087 483 286 91 0 1,957
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The Army nroduced chloracetophenonc on a small scale &t Tedanoumi
Arscenal from 1939 until th: end of the war. The Navy sterted trinl
vroduction at Sagami Arsenal in 1931 and continued until the early
vart of 1944, Early oroduction by the Wavy consisted of the
chlorination of acctoohenone manufacturcd from benzoic acid. However,
a shortage of that raw material lecd them to adoption of the same
brocess as the Army, described bcelow.

E. OChloracetonhenone.

Acctic scid was first converted to monochlorccetic acid by the
eddition of chlorinc in a reactor. Choracctylchloride was oroduced
from the monochloracetic acid in a reactor by the addition of
chlorine end sulfur monochloride in the presence of ginc chloride.

The nroduct was distilled and thon reacted with benzene using elvmiman
chloride as a catalyst. The resultant chlorscotophenonc weas crystalli-
ized in a centrifuge containing ice wator end separated by centrif-
uging. The process is illustreted in the accompenying diagrem, Figure
VI: Flow Diagram of the Production of Chloracetophenone at Tidanoumi
Arscnel.

Production of the agent is summarized in the tells bolow, The
material was stored at the Eiroshima Supply Deoot ... the Samukewa
Brench of Segami Arscnal for the Army and Nevy rcesy ctively.

Table B.

Yearly Production of Chloreccatophsnone by Jepancsc Armed Forccs.
Metric Tons.

Prior to
Source 1942 1942 1943 1944 1945 Total
Army 40 7 B 0 0 52
Nevy 20 20 40 40 el 120
Total 60 27 45 40 0 172
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Phosgene was not wroduced by any Army or favy ersenals, but wes
procured from commercial chemical firms. TFhosgene is commonly used
as a dye intcermediate, and the quantity consumed by military anoli-
cations was not a drain on normel productive facilities.

<. Phosgene.

The vrocess usod in the manufacture of phoszgcne is simple end
well-known. The material is vroduced in benks of catalytic reaction
chembers from chlorine and carbon monoxide gases. The yield is thon
ccndensed and stored as a liquid,

The amount of this material which was used for military nurposcs
is not deofinitely known. - Some of the meteriel was shipped to the 24
Tokyo Militery Arsenal, but the mzjor vortion was bought by two dyc
menufacturcrs, the Dai Fiovwon Seiyaku ¥. ¥. and the Dai Ichi Sciyalu
. ¥. The best availablc vroduction figurcs arc summzrized in the
following teble: '

Table 6.

Yearly Production of Phosgenc in Japen (For All aAnplicaticns).
Motric Tons.
Prior to
Source 1942 1942 1943 1944 190

liike Dyoestuff ,
Co. Unknown Unknown Unknown 6 26

Hodogaye Chemical
Co. Unknown Unknown 182 197 93

Nippon Soda
Co. 85 32 25 38 0
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Like phosgene, chlorpicrih was produced solely by commerciel
firms end almost entirely for use in the dye industry. o rccord
of eny shipment of- this metorial to army or Navy 1nsta¢lct10ns hes
been discovered.

G. Chlorpicrin.

Chlorpicrin wes manufactured commercially b the resction of
bleeching powder znd picric acid. The product was distilled for
nurification. Only two firms arc believed to hwve menufactured this
compound, the Miikec Dyestuff Company and the ifipoon Sode Compeny.
Gonsumbrs of chlorpicrin from the former wers the National Agflculu—

ral Economic Associction and the Chemicel Industries Control
Association. The Fipoon Soda Comvany shipoed its product to the Whole
Country Purchase and Sale Union. Production is summarized in the
following table: :

Teable 7.

Yearly Production of Chlorpicrin in Japan (For All Annlicetions).
Metric Tons.

Prior to
-Sourcs 1942 1942 1943 1944 1945
Miike Dyestuffs Co. Unknown 19 67 120 Uukmnown
Nippon Sode Co. 5CC 0 0 0] 0]
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III. MANUFACTURE OF FROTECTIVE EQUIFMENT.

Production of Japanese mrotective equipment, Army, Navy, and
civilien, was carried out in various ways. The Army wes lergely
devendent on two compeznies for complete production and assembly of all
their zus masks. The Navy had many companies producing feacepicces,
canister casings, and carrisrs. Final assembly, including the addit—
ion of tre chemical filler to the cenister cases, was cerricd on at
Segami Arsénel. Civilian ges masks were completely made. and assembled
by private comoanies. The greater vart of all charcoal used in cen-
isters was menufecturced by one company.

L)

- Protective clothing, decontaminating materials, dotector kits,
and collective vrotectors for the Army were nroduc:d by privete com—
panics. The Navy, however, insisted on production of those mitoriels
in Navel arsenals. The Navy water ovurificetion kit was also produccd
at a Neval arsenali.

The Japanese Navy demanded nroduction under the supervisioan of
Haval personnel, whilc the Army wes content to accept the final prod-

uct if specifications wers met.

A. Productien of CGas Masks.

Mzthods of manufacture and a descrintion of il v.rious masks in
use by the Arm:d Forces and for civilian orotiction are describsd in
separ..te sections bolow., A summary of totel production of this 'cquin-
ment is givon in the followinz teble:

Table 8.

Yearly Production of Javensse Gas Masks
Thousands of comnlete mesks.

Consumer 1940 1941 1942 1943 1944 1945 Total
Army 678 680 764 820 1,635 334 4,961
Navy Unknown 59 75 © 70 501 160 (665)
Civilian Unlknown 213  2.682 5,91 3,125 1,200 (13.161)

Totel (678) 952 3,521 6,901 5,261 1,694 (19,007)

UNCLASSIFIED
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1. Production of Army Gas Masks.

a. Facepiece Production.

' The method of manufacturc of the rubber facepiece for the
Japanese Army zas mask involved the integrel molding of the commonent
varts with the "comoound" rubber. The rubber, knitted cotton lemine,
fasteninz tancs, and tissot tube are a1l wlaced in the mold, together
with sulfuric acid, before the avplicztion of heat and nressure. The
latest model elso incormorates e detachable inner mask, which covers
only ths noso and mouth and directs the oxpelled air into the cutlet
velve of the combined inlet-outlet velve housing. The outlet valve
itself is seated on hard rubbar to nrevent failurc by freczing in cold
waather. All metal perts are stamnod to sheve, axcaot the combin:tion
inlet-outlet valve housing, which is of molded &luminum. The thre-ded,
interchangsable eycpicces are gus-proofod with rubber washors. Eye- '
pileces themselves were made of celluloid-lemin-ted gless or heat-—
treated glass. The valve housing on the assault mesk is threeded to
receive the cenister directly. Detailed description of thesc zrticles
will be found elsewhcre. ("Capturcd Jepanese Metericl Technicel
Reports," filed at the Office of Chicf CWS, wWashinzton. 0. C.) Prod-
uction figures cre summerized in the following tablos

Table 9

Yearly Production of Jepencsas Army Ges Mesk Zecopioces,
housends of units

Source 1940 1941 1942 1943 1944 1945 Totel

liihon Chemical
Indus$ries Co. 348 336 304 405 780 206 2,379
Fujikurae Industries 300 300 360 400 ¢7B5 80 2,195
Co.
Cther Sources 30 44 100 85 100 48 _ 407
Total 678 680 764 820 1,635 334 4,981

b. Cenister Production.

The conister casings for the Army mask were made of
aluminum or brass sheet, stammed to shave. Thet mortion of the inner
surfece which is in contact with the chamicel filler is coated with a
synthetic resin. The smok2 filter, made of verying nrovortions of
cotton fiber, asbestos, and mepcr nulp, is held in & concortins-type
freme. The filter is dyed with Congo Rod, oresumodly to give better
results in the filtrction of smoke. The chemical filler conteins

UNELASSIFIED
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ccconut charcoal, activated by steam or zinc chloride process, and
"brown gramule", a variable mixture of oxidizing agents. Cheese-
cloth layers, supported by aluminum or brass ribs, keevo the chemical
filter -in the lower section of the canister, Production is surmar-
ized in the following table:

Table 10.

Yearly Production of Javanese Army Gas Mask Canisters.
Thousands of units.

Source 1940 1941 1942 1943 1944 1945 Total

Tihon Chemical Co. 248 350 390 450 1,040 230 2,808

Fujikura Industrial .

Comvmany 330 *330 400 440 830 90 2,420
Total 678 680 790 890 1,870 320 5,228

¢. Carrier Production.

For production of carriers for tne Army ~sk, cotton can-
vas sheet of specified quality was cut to the requi: -1 size and shape,
then sewed togetner and fitted with vockets, belt, taues, buttons,
buckles, and otner accessories. TL: carriers were waterproofed by
dipping in gluminum acetate solution before cutting. These carriers
were mostly mamufactured in small wlants to whom the contract had been
sub-let by the rihon Chemiceal Company end the Fujikura Industries
Company. Production from all sources is combined in the following
table;

Table 11.

Yearly Production of Javpanese Army Gas lfask Carriers.
Thousands of units.

1540 1941 1942 1943 1944 1945 Totel.

810 750 840 960 224 410 3,994
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2. Production of Navj Gas lMasks.

a. Faceviece Production.

The Navy mask used a faceviece fabricated of molded white
rubber covered by gray, rubberized fabric. The tissot tube was either
molded to the facepiece or was molded senarately and attached by rivets
Soft glass lenses were fastened to the faceniece with crimwed metal
rims. The head harness consists of a rubber pad carrying five black,
fabric straps. The inlet and outlet valves are housed together in an
aluminum alloy housing which is wired and teped to the faceoiece.
Production of this item is summarized in the following table:

Table 12. ‘

Total Production of Jananese Favy Gas l'ask Facenieces.

Source Aooroximate Total Units Produced
Mitatuti Rubber Co. 260,000
¥ihon Rubber Co. 520,000
Showa Chemical Co. 87,000
Total €67,000

b. QLanister Froduction.

The canister for the .'avy mask is larger tihan that of the
army mask and is constructed of tin or zinc pleted sheet metal. The
mechanical filter is composed of varying mixtures of Lapok® and Moxa
fibers, waich were filtered, pressed, dried, and cut into elliotical
shave. The chemical filler is a mixture of steam—activated, coconut
cnarcoal, and soda lime comgcosed of 67 slaked lime, <Sip cement, Yy
kieselzuhr, and 3% caustic soda. For added orotection against Lo,
the vavy develowed an auxiliary cenister which was connected directly
to the bottom of the mein canister. This sub-canister contained 7Cz
active manganese dioxide and 305 coover oxide. The efficiency of the
canister was later increased further by the addition of a dryin. mix-
ture of silica gel and calcium carbide. By this means, total weiznht
of the canister was reduced 15,. Chemical fillers for the canisters
were produced at Sazami Arsenal, and final assembly of the canisters
also occurred there. Avproximate total production is given in the

*Lapok is called "silk-cotton! in Japanese.
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following table:

Tabie 13

Total Production of Jananese Mavy Gas Mask Canister Casinzs.

Source Aovoroximate Total Casinzs Produced
bhirata Industries Co. 520,000
I'itatuti Rubber Co. 347,000
Totel §67,000

c. Carrier Froduction.

Carriers for the ifavy maslk were fabricated of cotton
canvas or silk canvas, cut and sewed to shane. A fiber box with a
handle and two fasteners was used in storage and shiomeut. The box
was also used to mrotect masks being carried at sea. Avooroximate
total production is skown in the followingz table:
/

Table 14

Total Production of Japancse ravy Gas ifasl Carriers.

Source Avoroximate Total Jarriers Froduced
¥ihon Rubber Co. £33,500
.ikka Industry Co. 260,000
Otrner Sources 173,600
Total 67,000

The total oroduction of Havy gas masks, broken down.
by tyoes, is summarized in the following table:

Table 15

Yearly Production of Japanese Javy Ges ilasks.
Thousands of Ifasks.

Iyve 1921 1942 1943 1944 1945 Total
Tyne 93, M2 57 70 20 e 0 17
Type 93, M3 0 0 40 400 150 590
Type 93, N4 0 0 0 100 10 110
Type 97 2 5 10 1 0 16

Total 59 75 70 501 160 865

UNCLASSIFIED
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2. Civilian Gas Mas¥ Production.

a. rfacevniece Production.

Considerable variation in desizn and methods of manu-
facture of civilian Jananese masks existed. Soms faceuvieces were
molded, otiiers were cut from sheet rubber or from lemineted silk
and rubber sheets. ZEyepieces were made of glass or celluloid, the
latter being sewed and teved to the facewiece, while the former
were held in clace by crimved sheet metal rims. Inlet valves were
zenerally of the celiuloid, gravity type. Some masks did not have
the conventional outlet wvalve, but permitted tae exkaled air to
¢scace through the canister or by werioheral leakage. Those gas
masks whose Jroductlon was controlled by the goverament were of the
snout—canister type. Other competitive civilicn mask manufacturers
made their masks with conventionzl canisters connscted to the face-
viece by a hose.

b. Canister Production.

size. Cylindrical canisters had diameters varying f n three to five
inches and heights from one to four imches. Ther tore constructed

of tin or lacquered cardboard. Oth.r canisters woze of conventional
shave and made of sheet metel. The chemicaels in tie conister in-
cluded charcoal, soda lime, and honcelite. Mechanical filters were
held in place by a wire screen bosket. Different canisters were
availzble for verious geses on somc civilian masks.

Civilian gas mask canisters varied grectl, in shave and
0

c. Carrier Production.

The carricr for some gas mesks was mace of cotton cloth
with a drawstrinz closure. A cotton cloth carrvin stran wzs
attached. Actually, few civilian mask »nroducers made carriers for
their masks.

According to the Eome Ministry, the foliowinz concerns
are listed as havinz nroduced civilien gas masks:

Viopon Kako Co., Ltd., Itabashi-¥u, Tokye
Showa "ako Co., Ltd., 0ji-Tu, Tokyo.

Fujikurs Iogyo Co., Ltd., Siinagawe- Tu, Tokyo.
Kokla Kogyo Co., itd., Hamata-iu, Tokjo.

¥ owa Koku 105ro Co., Ltd., Mukojime~iu, Tokyo.

vipwon Rubber Co., Ltd., ifurume, Fukuoksa, L jushu.

ASSIFIED
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Intelligence investigation$ heve uncovered these
additional manufacturers:

Shigematsu Mask Mfg. Co., Xanda-¥u, Tokro.
Mikla Industry Co., Odawara, Honshu,

Information on these two producers is incomplete. The
Shigematsu Mesk Mfg. Co. mroducad 60,000 masks in 1941, but from that
time on wroduction was on & very limited scale because of materisl
shorteges., The only figure available on the ikl-a Industry Co. is
thet this firm had a monthly camacity of 1,500 mesks wer month., The
veriod of wroduction is not known. Production of civilian masks may
be guaged from figures submitted by the Fome Ministry, which con-
trolled mrocurement and manufacture of this article. These figures
avpear in the following table:

Teble 16
Yearly Production of Javanese Civilicn Gas Hasks

1942 1943 1944 1945 Total
2,662,756 5,941,607 3,125,055 1,200,000* 12,949,386

*¥Records incommlete.
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3. Production of activated Charcoal.

Two types of charcoal were manuf:cctured for use in zss mask cen-—
isters. Thet considered most desir.ble, wes obt.ined b; the active-
tion of charcoal from cocomut shells imported from Sziven end other
Melenesian islends, The shells wore crushed in @ roller mill and
scrsoned through a 14 mesh sieve. The vparticles were then fed by
gravity throuzh a cozl-fired kiln st a temwer.ture of 900° ¢C.
Fassage time was avoroxim:tely tem hours. Stesm from & small boiler
mzintained an atmosvhers of wator vevor in the kiln., Yield was
about 60% of raw material. The other tyoe of active chercoal used
wood charcosl, locally obtaincd, as a raw meterial. This chrrcoel
was crushed to a particle size correcsnonding to 200-300 mesh. To
these marticles, tar and »itch, mixced 50-50, werc sdded in the
presence of steam. The matericl was then knezded in & dough mixer
and fed through an extruder to form pellots 1/16 inches in diemcter
end 1/8 inches long. These pellats were then cerbonized at 5000 -
600° C. for one hour. Activetion followed by contact with steam ot
a temoereture of 800° ¢. for & period of 30 minutes.

Svccifications for szctiv:ted chercoel wer: contro..ied by mil-
itery adtrorities and tosts werc carried out by thenn. These soccif-
icetions and descrivtions of t-sts werc burned witl. other milit:ry
vaners on 15 August 1945, Eowever, the followiny .-sts are those
used by the WNippon Kasseiten L. ., tre largest oroducer of this
material;

H..rdness Ro-tsp sheker. (Prosumedly mcasured by chenges
in screen analysis.)

Particle size Tyler stendard scroons
Army: 8-1l4 mcsh
Nevy: ©8-<0 mesh

" Civilian; 14-20 mesh ,

Ge.s adsorption Chlorpicrin is ?assed torouga a spescified
cuantity of activeted chercoel in e tube of
specified dimensions. A given quentity of
the ges must be adsorbed in a set time.

Solvent ‘ The charco:l must adsorb 40: or morc of its
own weight of alcohol.

Only two large-scale nroducers of ectiveted chercoal are known.
The ihon Tenso Co. Ltd. manufectured chercosl from 1943 to 1925.
All of their produce was shinced to Szgami Arsensl. The Dei iipoon
Kesseitan K. K. produced activated charcoal from 1938 to 1945,
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Their product was shipped to the foilowing consumers in the quantity
shown;

IY'etric tons Metric tons
' Sagami Naval Arsenal 137 Wihon Xako II. Z. 19
Naval Technical Laboratory 5 Showa Zak 7. 7. 23
army Clothing Dewot 1,505 Jdihon Rubbwer Co. 34
Army ‘lecnnlcal Laoora%ory 1 I:;,rbvra Leat “er Co. &
Fujikura Industries Go. 21 _'{é:owa Aivern’t Co. i4
Yearly vroduction of activated charcoa.’. by the Javcanese is
summarized in the table below. <4 is not achlrately known what

fraction of tne total sroduction was used in “he manufacture of zas
masks /

Tatle 17.

Yearly rrodjuction of Act:vated Gharcoal by the Jaoanese
' letric tons.

Source: +ihon, Tanso Co. LTai ifivpon Kasseitao 1. ¥.

Coco- Actlve Jood  Coco— A_ctwve Total

nut Cher- Char- nut Coal Char- Active

Shell coal coal Shell Tar Citch -~ogd  _Charcoal
Prior to ‘
1942 0 ) 2,770 14% 221 205  .,69¢3 1,698
1942 € 0 556 € 36 36 162 162
1943 2.4 1.45 61 0 36 36 g4 85.5
194« 35 21 42 0 26 26 136 157
1945 12.5 1.6 163 10 26 26 24 _ 2°.5

Tota'l 49.9 24,05 3,592 159 345 329 2,104 2,128




C. Production of Protective Clothing.

Japanese orotective clothing was generally made of laminated
ru?berized silk, cellophane laminated rubber, thread-reinforced
rgbber,»or sheet rudbber, cut to size and vulcanized to 'the proper
§napef The component parts of the better suits of protecti}e Elothing
included trousers, hooded jackets, three fingered gauntlets, and
heelless shoe covers in a cloth carrier. Tie straps at the waist,
ankles, wrists,and on the hood were intended to wrovide vaporproof-
ing. Later capes were made of oilskin or rubberigzed silk fabric.
Production is summarized in the following table:

Table 18

Yearly Production of Protective Clothing by the Javanese
Thousands of units.
Army
Source 1278 1939 1940 1941 1942 1943 1944 1945 Total
Ffujikura
Macintosh Co.
Protective
clothing(vnieces) 300 250 228 270 300 360 1,708

Choya 0il Silk
Mfg. Co.
Mantles 40 186 64 290

dikka Kogyo Co.Ltd.
Eorse liantles 3
Eorse Leggings

Human Jackets 4
muman Gloves &
Human Shoes

Human Trousers 4

20 11 29 14
28 20 35

oo,

45 59 86
42 55 g7
45 57 89

S o) o)
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Kokksa Yogyo L .X.

Protective Suits ,
(less hooded jacket) 2,400
Hooded Jackets 650

Wiopon Rubber Co.
rnorse Leggings 32 54 30 46 26 16 13 7 194
Horse Covers 9 46 la 7 1= 72 96 25 283

Lavy

Sagami Naval Arsenal
98 type Protective
Clothing
light Protective
Clothing
Frotective Capes

1 1 0.5 0 3

1 80 20 10z.7
0 170 30 200
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D. Production of Decontaminating Materials.

The Japanese Navy produced six numbered decontamination agents,
of waich No. 6 was actually a water ourification kit cnd is dis-
cussed under that headinz. In the later years of the war a pro-
tective ointment known as T-Toyaku was develoned for vpersonnel
decontamination. The composition of these agents and quantity of
active ingredient ver wvackage is given in the following teble:

Table 19.

Comvosition of Javanese Wavy Decontaminating Agents.

fo. 1 150 gm F¥n0, ) To be mixed with 30 liters of water
] ) and used against adhering sneezing
¥o. 2 1000 gm flake NaOF) or lachrymatory azents,

Wo. 3 High test bleach.

No. 4 10 gm chiorine, dissolved in CClé.

No. 5 Chloramine-T 16% Mixed in g paste with two parts water
Bentonite 81% for use on person "1, with three
Salt water parts water for c_othes.
Soap 3%
T-Toyaku Gum mastic  10% To be used as a versonnel ointment.

water glass 90

Production of these decontaminatingz agents for the Jananese
Navy is summarized in the following table:

Table 20.

Production of Japanese lavy Decontaminating Agents.
Thousands of wvackages.

Source Agent 1941 1942 1943 1924 1945 Total

Yokosuka,

Arsenal ¥o. 1l 10 10 1 0 0 21
No. 2 20 20 2 0 0 43

Asahi Denka

Comvany Yo. 3 g* 16* Unknown 16C0*  250% 1,876%

ey io. 4 5 10 30 34 12 o1
To. 5 0 0 0 180 100 250

lst Naval
Medical Devot T-Tovaku ---—--negligible----- 2 eo 82

*Metric tons.
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Researches on decontaminating agents were conducted over a
vericd of years by the Jananese Army, but the only material which
was standardized and supplied in quantity to the field was bleach-
ing vwowder. This was obtained from the following major vroducers
and ‘twenty other smaller comvanies;

Asahi Denka ¥, K., Arakawa-Fu, Tokyo.
Wipvnon Soda Co., Nihonza Works, Miigata, Niigata-llen, Honshu,
Towa Gosei ¥. K,, Fushiki Works, Toyama-Ken, Fonshu.

The bleach was paclkaged in rubberized boxes containing 7.7 kg
of active ingredient. Production of bleach is summarized in the
following table:

Table 21.

Production of Bleaching Powder for the Japancse Army.
7.7 kg boxes, thousands

1930-1926 1937-1941 1542 1943 1944 1945 Total

70 400 100 100 100 30 €00
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E. Production of Detector Kits.

The Japanese Army relied on simple color-change kits for recon-
naissance detection of blister gas. These kits were widely dis-
tributed to small units in the field. A larger detector, desizned
to distinguish between various agents, consisted of from three to
five tubes through which air was drawn by a hand oump. These were
produced in smaller quantities and known as materiel detector kits.
The Japanese Navy produced detector kits at Sagami Arsenal similar
to the Army materiel kit, using either cylindrical or bulb pumps.
The Mavy also manufactured g kit using test vavers, Production of
these various kits is summarized in the following table:

. Table 22,

Yearly Froducticn of Gas Detector Kits for the Javaneue Armed rforces
Thousands of kits. ‘

Using ) Prior to
Branch Source T-oe 1942 1942 1943 1944 1945 Total
Army Nipvwon Yako Recon- ‘
Company ngissance 63 15 20 2C 20 138
tateriel 4.5 2.5 4 4 2 27
Fujikura Mac— Recon-—
intosh Co. naissance 6.5 1.5 2 2 1 13
Materiel c.25 0.2 0.5 0.5 0.25 3.9
Navy Sagami Materiel,
arsenal cylindrical
pump c.2 O 0 0 0 0.2
Materiel,
buld pump O 2 3 5 0 10
Test .
Daver 0 0 0 0 0.1 0.1

UNCLASSIFIED
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F. Production of Water Purification Vits.

The Javanese Navy develoved a kit for the determination and
decontamination of arsenic commounds in water. The kit contains
mercuric bichloride test vwaper, detector tubes, a filtering bag and

cloth, and ten containers of a decontaminating agent of the follow-
ing comvosition:

Reagent 1: FHigh test bleaching powder 1

gm

Barium peroxide . 8 gm

‘Ferric Phosphate 9 am

Reagent 2: Calcium Carbonate 8 gm
Active carbon 4 gm

The three compounds of reagent 1 were in sevarate compartments of the
vlastic container but were added together to the water to be purified.
After stirring for 10 minutes, reagent 2 was added. No information
regarding a water purification kit for the Japanese Army has been
uncovered. ‘

Production of the kit for the Wavy took vlace at Sagami Arsenal.
Manufacture started in 1944, when 20,000 kits were = 5,000
additional kits were produced in 1945.

- A
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G. Production of Collective Protectors.

The Japanese Army standardized a collective vnrotector in 193«
known as Type 94. Chemical filler and mechanical filters were of the
same composition as the Type 95 Army mask. The blower was propellsd
either manually or electrically. DUesign capacity was to protect
fifteen men for forty hours in an atmosphere of vpnosgene at a con-
centration of one hundred mg per cubic meter. Only trial production
of this model took place. In 1937, Tyjoe 97 collective protector
was standardized using the same materials as the Tyvne 99 mask. The
protector was equally efficient as Type 94 against phosgene but
offered better protection against HCN and other gases, The vrotect-
ors were manufactured at the rate of 30 per year from 1937 to 1940,
inclusive, Dby the uippon Kako Co. and the Fujikura Macintosh Co.
Field distribution was one unit to each engineering regiment,

The Japanese Navy produced only a small quantity of collective
vrotectors. These items used a number of standard gas-mask canisters
connected in series. ZFach unit was designed to protect from fiity
to seventy men for about 30 minutes, and they were installed at four
strategically located spots aboard large warships. Tho protectors
were manufactured at Sagami Arsenal in the following gquantities:

Table 23.
Yearly Production of Collective Frotectors by the Javanese Navy.

1941 1942 1943 1944 1945 Total

40 40 20 20

(@)

120




IV. MAWUFACTURE OF FLAME THROWERS.

The Javanese Army Ordnance Bureau started exverimental work on
flame throwers in 1918 and comnleted their main exveriments in 1926.
Work was concentrated on a portable model and a large stationary
model to be emplaced in trenches. The latter was never adopted as
standard equivment, but a portable model was standardized as Model
M 93 in 1933 and was produced in guantity until 1940. In 1941,
when the vortable flame thrower was modified to the M 100, prod-
uction of the M 93 was discontinued and all oroduction concentrated
on the new model. ZExveriments on mechanized flame throwers were
conducted in the meriod of 1930-34. Small-scale production of Model
93, resulting from these exvweriments, occurred in 1938-1941l. Model
96, develoved in 1937, was substituted in the oroduction of mechan-
ized flame throwers in 1941, while all production of these terminated
in 1943. .

According to all sources investigated, the Jananese Army pro-
cured all flame throwers from the Tsukamoto Seiki iabushiki Kaisha,
located at wo. 343, 5 Chome, rigashi Osaki, Shinzgawa-ku, Tokyo.
This plent emdloycd an average cf fifteén men on the vroduction of
flame throwers of all types and never more than thirty men. The
estimated maximum production capacity of the plant was 200 portable
flame throwers per month and 20 mechanized. Tables giving actual
yearly production of the various mocdels (based on figures supplied
by the factory and supnorted by the Japanese Army) are given below:

Table 24.

Yeariy Production of Model 93 Portable Flame Thrower.

1935 100
1936 0
1937 50
1938 500
1939 S00
1940 1400
1941 _400
Total 3350
.Table 25.

Yearly Production of Model 100 Portable Flame Thrower.

1941 200
1942 400
1943 600
1944 1200
1545 270

Total 26

UNCLASSIFIED



Table 26.

Yearly Production of Model 93 Mechecnized flame Thrower

193 8
1939 20
1940 12
191 22
62
Table 27

Yearly Production of !‘odel 96 Mechanized Flame Thrower

1941 10
1942 9
1243 19
1944 0
1945 0
z8

The above is considerad to be a compvlate ravort of all-flame
trrower ~roduction for the Jamanese Army. The Jananese Mavy began
develovment of a vwortable flame thrower in 1945. 3By June cf that
year thy rad merfected a mofel utilizing oil, or carbon disulvhide
and crudc rubboar, as fuel. This was vrooelled by hydrogen released
from calcium hydride reacting 1rith water. A mreduction schedule
calling for 4000 units b tre »nd of Auzust was set, but actually
nona were manufactured befors the terminatien of the war because
of mat - rial shortages. The vwrosmwective manufactur-rs werce the Showa
Tikai Ca., Tawasaki Tity, Kanagawa-kon, and the Daite eku Co.,
Adachi-lu, Tokro. 4as far as can be ascertained, this was the only
flare thrower oroduction contemmlated by the Ja)anusu Yavy.

AUNGLASSI iEL
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V. MAWUFACTURE OF JAPANESE SMOKE MUNITIONS.

The only types of smoke munitions which have been revealed as
produced in considerable quantity for the Japansse armed forces
are the following:  smoke pots and candles filled with HC, Berger
mixture, or DC; smoke shells and bombs filled with #S, WP or DC;
colored smoke shells; frangible glass grenzdes filled with #M, FM
and SnCl4 mixture, or oleum-chlorsulvhonic acid; and spray tanks
which could be filled with FS or FM. ‘The Japanese Hdavy also
produced a chlorsulvhonic acid smoke gensrator, in which the agent
was atomized from a nozzle under oressure, but the Javanese never
vroduced a mechanical smoke generator.

Japanese smoke warfare may be summarized b Table 28, giving
the best available figures on total nroduction of agents used in
smoke weanons. The figures in the third column revresent an
estimate based on vproduction figures of filled munitions and are
included to mrovide a rough check on the sunply figures.

Table 28.

Production of Agents Used in Jeapanese Smoke Munitions

Quantity Produced, Estimated Quantity Using
Azent metric tons Consumed, metric tons Branch
GDClg \ 2,218 1,930 Army
~ 294 15 Navy
Total 2,612 1,945
0614 2,314 3,520 Army
Totel CCl, f C5Clg 4,826 5,465
Zn powder 1,615 2,500 Army
7 7 Navy
Total 1,622 2,507
Zn0 1,329 2,500 Army
7 7 lavy
Total 1,336 2,507
DC 1,837 2,800 Army
120 30 Havy*
Total - - 1,957 2,830
Oleum & ClESOgz 1,700 ? Navy
?S 7 45 Army
Snecial Rubber 10 . o 7 Navy
WP ’ ? 165 Army™**

*Used exclusively for toxic effect.
**Jsed for smoke shells.
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A. Army Smoke Production.

ASSIFIFD

Smoke munitions for the Jamanese Army were concentrated chiefly
in smoke candles and smoke vots. Actually, Javanese nomenclature did
not distinguish between candles and vots, but to avoid confusion in
the use of tables giving production figures, candles containing
larger amounts of mix than five pounds are tabulated as wots. Table
29 lists tyve numbers of thrse munitions (all as candles) with smoke
agent and zoproximcte weights of filled munition and of filler. The
EC and 3erger mixtures contained 50% chlorine agént and conformed
with standard practice in all resvects. The DC was mixed with
eith.r powdered pumice or celluloid as binder, The figures in Teble
29 refer to weights of pure DC, The list does not include experi-
mentel models, or those vroduced in negligible quantity. The term
substitute refers to training models, of lightecr construction than
standard models of same year. Floating candles were provided with
inflating rubber rings for use in screening lending operwtions. The
self-projecting t ve candles containeé sufficient powder to be
launched with a range reported et 200 ywrds,.

Table 29.

Composition of Japancse Smoke Candles

Type Azent Filled weight, 1b Filler Weight, 1b
94 A Berger 2 1/4 2

94 B HC 2 11/2
24 Sub-

stitute Berger 1 3/4
99 Self-

projecting HC 2 2/4 11/2
94 A Float-

ing Berger 22 17 1/2
94 B Float-

ing HC 16 1/2 12

94 A Large  Berger 44 40

94 B Lerge HC 35 3l

93, 97 Medium,

Sneezing ‘DC 4 1/2 1

98 Medium

Sneezing el a4 1/2 1

98 Self-projecting, ‘
sneezing DC 11/2 3/5
99, 100 Self-projecting,

sneezing DC 2 1/4 2/5
99 Sncezing DC 1 1/2
98 Large,

sneezing 20 27 9
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All smoke munitions for the Japanese Army were procured and manu-
factured under the jurisdiction.of the Second Tokyo Military Arsenal.
All of the actual production .of these munitions, other than smoke
candles, was accomplished at'the. Tadanoumi or Sone Branches of this
4rsenal. Some smoke candle production was let to private companies
who obtained all raw materials from the Second Tokyo Hilitary Arsenal,
prevared the mix, assembled the units, and returned the completed
candles to the Arsenal. The names and addresses of these production
ageicies appear in Table 30..

Table 30.

Producers of Smoke Munitions for the Japanese Army

slame Address
Second Tokyo Military Arsenal
ain Arsenal 6 Chome, Itabashi-ku, Tokyo.
Tadanoumi Branch Tadanoumi-machi, Toyoda—zun, Hiroshima-
ken
Sone Branch Yolkura~shi, Fukuoka-ken.
Tanto Blectric Co., Ttd. Mo, 2401 aka-Hagino, Shibui, Oyamura,

Iruma District, Saitama-ken.

Showa CGunvowder Mfg. Co. Wo. 1731 Ikuta, lawasaki, ‘anagawa-ken.

Chugai Fyrotechnics !'fg. Co. Wakadai-machi,Shimura, Itabashi-ku,
Tokyo.

Dainihon Ce..uloid Co. Azukizawa, Shimura,Iltabashi-ku, Tokyo.

Asama Yoku Mfz., Plant Shinazgwa-ku, Tokyo.

In addition to smoke candles and smoke pots, small production of
smoke shells and bombs was revorted at Sone Filling Flant (Sone '
Branch of Seconc Tokyo lMilitary Arsenal), who were the only producers
of this type of munition. Taoe majority of these were filled with FS,
althouzh experimental production of undetermined quantities may also
have taken place using r and WP,

A small number of spray tanks were also manufactured for the
Jananese Army Air Force which were wlanned for use with blistering or
smoke agents. There was limited oroduction of 28 liter brass spray
tanks, chiefly prior to 1940, but these were later melted for use of
the brass in shell casings. Later »roduction was of the 80 liter
tyoe. These tanks were avvarently manufactured only by the Asama
Yoku Manufacturing Plant.

A list of production figures of all the foregoing munitions
anpears as Table 31, .

~
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Yearly Production of Smoke Mu

Tz¥ije 31

nitions

PHRIOR
TYZE TO 1940 1940 1941
T.pe 94
Small 543,800 55,000
50,000 100,000
Tyve 94
Substi-
tute 73,500
Tsme 99
Self-

Projectingll Ooou.n

Tgoe 94 15,600
_H%.H.DO @h.m
Floating 2 27,50)

Tyoe 934 547,300

*booowmwum to one informant only that vroduction marked with

16,600%*

14,000 65,600

100* 80,000%*

for Jananese Army

547,300

asterik utilized omowm.

C,UMﬂMESM iED

SMOYE CANDIES HC OR 3iRGHER 1IIXTURE*
1942 1943 1944 . 1945 TOTAL SOTRCE
598,800 Tadanoumi arsenal
80,000 80,000 100,000 100,000 510,000 Showa Guniowder Wks
o 200,000 Fanto Ele:tric ks
€00,000 Dainihon 3elluleid
Total 2,108,800
. 73,500 Tadanoumi Arsenal
600,000 Chugai Guinowder Wks
700,000 Tanto Electric Wks
150,000 Dainihon Celluloid
300,000 Fihon Nitrogen Gun-
powder wks
Total 1,823,500 N
98,000* 201,200* 154,600* 145,500* 627 ,700* Tadanoumi Pwmmpmw
40,000* 50,000* 70,000* 70,000*%  230,000* Showa - Sunpowder wk
qoo.ooo*,cbcmmp Gunoowder Wks
950,000 Kanto Zlectric wks
—_400,000* U@wﬂpbﬁﬁ Oeliuloid Wks
Total 2,907,700 :
SOy POTS, EC O BARGER MIXTURH
26,16C 26,861 9,000 157,421 Tadanoumi arsenal
80,000* 65,970* 60,200* 513,770 Tadanoumi Arsenal
IRRITANT SMOEE CAuDLES, DC
Tadanoumi Arsenal
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Taile 31, Yearly Production of Smoke Munitions for Jananese Army (Continued)

PRIOE

TvoR TO 1¢40

1940

1941

Tyle 98
Ife lium
Tyre 9€,
Self Pro-
Jjecting 144,400
Tyse 99 &

10), Self
Projeet-

inz

Ty2e 99 299,400

6,700

Tyoe 98
<00

Tyore M-91
10) mm
Tyre M-94

‘KMertar

me%um M-14

105 mm
Tyoe *~1%,
15) mm
TyJe- M-90
75 mm
Ty>e M-10,
Grenade 202,€13

2,4€0
=7,050

83,€9¢

96,000

63,900

174,400

5,000

100,000

107,000

20,300

IRRITANT SMOYE CANMDIES, DC

SQURCE

1942 1943 1944 1945 TOTAL
10,000 212,300
208,300
1,059,910
47,600 150 628,550
IRRITAST SMOKE :OLS, DC
30,000 14,000  3,04s 73,644
SMOKE SHELLS, FS
10,910 1,790 12,700
5,000 5,000
SHMOKE SHELLS, WP
2,460
17,050
83,690
202,613

Madanoumi Arsenal

Tadanoumi Arsenal

Talanoumi Arsenal
Tadanoumi arsenal

Tadanoumi arsenal

Sone Mfg Plant

Sone Mfg Plant

Sone Mfg Plant

Sone Mfg Plant
Sone Mfg Plant

Sone Mfg Plant

UNGLASSIFIED
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Table 31, Yearly Production of Smoke Munitions for Javanese Army (Continued)

PRIOR IRRITANT SNOKE SHEILS, DC

TYPE TC 1940 1940 1941 1942 19473 1944 1945 TOTAL SOURCE

Tyoe 1i-95 - ‘

Mortar 44,000 97,580 360,007 91,993 58,000 641,580 Sone Mfg Flant

Tyne MN-22

75 mm 119,600 112,300 126,360 358,260 Sone Mfg Plant

Type M-91 h

100 mm 9,500 16,800 32,986 24,014 . 83,300 Sone Mfg Plant

Tyoe M-92 .

150 mm 2C,622 20,622 Sone Mfg Plant

Type M-93 ’

150 mm 4,500 13,678 18,176 Sone lMfg Plant
SMOK#& BUIBS, FS

T ,0e M-100

5C kg 4,700 2,000 6,700 Sone Mfg Flant
IRRITANT SMOKE BOIBS, DC

Type M-97

18 kg 1,000 2,080 185 2,000 2,770 8,035 Sone Mfg Plant
SPRaY TanllS, FOR #S OR FM

20 liter

cml tank 10 100 390 258 858 Asama Kolu Mfgz




B. DNavy Smoke Production.

The c..ief smoke munition usad by the Jaosnese savy was the Tyvpe
91 smoke generator which was mounted in the stern of all new
cruisers, destroyers, torpedo boats, mine sweewers, etc., com-
missioned since. 1931 and in older shlds as they unuerwent major
repairs. Bach generstor contained four smoke tanks and four stor—
age tanks. Smoke agent was a mixture of oleum and chlorosulfonic
acid. Compressed air from storaze bottles at about 150 kg/cm2 was
reduced to less than 10 kg/cm‘3 to orovide pressure for @jection of
agent, and to atomize tre azent in a rotating tyme spray nozzle
attached to each smoke tank. The total weight of the complete gen-—
erator (less air bottles) was about 2,000 kg including 1,000 kg of
-smoke agent. No accurate figures on the number of these generators
actually produced is available, but it is believed that the number
was less than 500. The suonly of smoke agent procured for this
purvose by the Navy was approximately 1700 metric tons, of which
1500 were procured ovrior to 1940.

A similar tyve of generator, known as the 40 kg smoke box, was
used as a floating smoke vot. This device contains 25 kg of oleum—
chlorsulvhic acid in a ste~l tank with a central container of 200 cc
of methyl formate. To generate smeke a blasting cap at the top of

the box is struck by hand. This ruptures the central container and
vermits the methyl formate to react with SO,, resulting in the gen-
eration of CO gas. This nrovides sufficie n% nressure to atomize the

agent.

A smoke shell utilizing metallic sodium was oroduced in small
guantities, chiefly for traininz purposaes. Five to eight kilograms
of metallic sodium were contained in the shells, depending on the
calibre (12.7 cm and 14 cm, resvectively). The sodium was released
above the surface of the ocean ghead of the ship and reacted with water
to provide screening smoke for the ship. Only several thousand
shells wer.:: vroduced in all.

Tor naval landing forces a franzible smoke grenade consisting
of a snherical glass flask containing about 200 cc of #¥ or of oleum-
chlorsulphonic acid was nroduced. Avproximately equal numbers of
these zrenades were manufactured using each agent. For landing
forces an 80 mm trench mortar smoke snell was also nroduced wiich
utilized a smoke agent containing 02016 and Zn mixed with Thiokol.
Colored smoke shells were also nroducsd in quantity. The compo-~
sition of these smokes is given in Table 32.

o
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Table 32.

Composition of Colored Smoke Shell Filler.

% Total Composition
Raw Materlg}' White Yellsw Red 3lue

Potassium. chlorate 23 3l
Saltpeter 24

Realgar. 55

Zinc Oxide 20
Black Fowder.

Milk Sugar. 7 17
Sulfur

Pine charcoal

Zinc vowder 25
'ethylene blue ‘30
Indigo 22
Rodhamine red 40

Fara red. 30
Carbon tétrachloride 50

Iiegselguhr 5

(¢}

4

jadii o2}

Limited oroduction of smolze candles similar in every respcct
to army candles and a 30 kg smoke pot also took olace. A small
number of airolane spray tanks were also oroduced. All other
weapons, including bombs and DC or other irritant smoke agents,
wers produced only on an exverimental basis. Table 33 gives the
names and gddrcsses of the principal supoaly sources of the above
munitions. Table 34 lists production figures of the same,

Table 33.

Producers of Smoke iunitions for the Japanese Nevy.

ilame Address
Hodogaya Kagaku Logyo Co., Ltd,. Yokohama, Xanagawa-ken.

Tsurami Factory

Sumitome Fageku Kogyo Co.! Ltd. Kgsugadecho, Konohana-ku, Osaka,
Qseka Factory . ' ‘ '

Eokohin Goghi Co, ' Fawagughi City, Saitame~ken,

Nippon Kako KK Yokohgma, Yanagawa-ken.
Totsuka Factory

1st Naval Air Technical Arsenal Yokohama, Lanagawa~ken.

Sagami Faval Arsenal ; Hiratsuka, Kanagava—ken.

UNGLASSIFID
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Production of Japancse Havy Smoke Munitions

Frio: .
Munitien Unit to 1i41 1941 1942 1947 1944 . 1845 Total Sourcs
Olcum & CLESO, latric 1,500 ) 0 0 . 0 160 45 1,705) (Fodoza,a XK

Ton N . I
g Smolks box Pie 0. 0 0 2,500 3,000 500 6,000) (Sumitomo IK

30 kg Smoke ot Piece 0 1,000 2,000 2,000 0 0 5,000 Kakiyhin QOWSH
1 kg Smok: candle Ficce 0O 2,000 5,000 2,000 5,000 25,000 39,000 Izkonin Gosal
1 kz Smoke candle
AmmH& wrojecting) Picce 30,000 FKakohin Goshi
80 mm mortar mwaH Pisce 11,000 Kakohin Goshi
Smoke bottle Picce 0 0 0 0 8,00C 10,000 16,000 Sazami Arsenal
Colcred smoke shell 2isce 0 0 5,040 2,196 11,700 9,720 28,656 uippon Kako
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U. Manufacturingz Mcthods.

The manufacture of the forezoing munitions conforms to ordinary
Practice. Most of the cremicals are common to the chemical indus-—
try, but because of the wnarticular intcrest of CWS in hexa—
chlorethane, its wroduction and the mcthod of mixing and fillinz HC
is discussed below.

Commercial production of C-Cl: was begun in the carly 1930's
at the instigation of the 6 Military Laboratory who had been con-
ducting research on hoxachlorsthane with imported material obtained
from the I. G. Farben Gsft. The Mihongi Plant of the wivoon Soda
Co. producad a trial run of one month's production of about onc ton,
but the oroduct did not ma .t military smecifications and the prod-
uction cost was ¥ 2.50/kg as compared with ¥ 1.20/kg for the Ger-
man product. Production in Javen was thus on an extremecly small
scale until 1938, when the Jamancse Army contracted to wmurchase the
total annual vroduction (estimeted) of 240 tons from the Eokkai Soda
Co., to whom Mivvon Soda had transferrgd this mroblem. (The Hokkai
Soda Co., .was controlled by Mitsui inter-sts which had financigl
connactions with the Fivoon Soda Co.) From April 1938 until Auzust
1945 the Fokkai Soda Co. (now the Towa Gosei Zagaku Kogyo K, K.)
produced C5Clg at an average annual rate of sbout 500 metric tons.
This was the only avoprcciable Jgnancse source of this compound. The
vlant is located at fo. 90 Shin-~Shima, fushiki, Takaoka-shi, Toyama-
ken. Information on mroduction was obtain:d from the following
personncl located at the comvany's main office at 2-8 Tamuracho,
Shiba-ku, Tokyo: Production Manager Yoshihara Miwa and BEngineer
rideo Nakagawa. Almost all the oroduction was shippcd to the 24
Tokyo wilitary Arsenal at Tokyo (for smoke candle nroduction by
private companies) or to its Branch arsenal at Tadanoumi.

The process used by the Hokkai Soda Co, to produce hexachlor-
ethanc is summarized on the attached flow diagram (figure VII) waich
also describes the equipment. This equipment is of standard design
and no swacial comstruction materials appear to have been used.
Fizures on tie concentration and guantities of RCl and NaOH used in
the nsutralization of tetrachlorethylenc and hexachlorethane were
unavailable. Originally litmus vaper was used to control the end
points, but when war shortages made this no longer available the
exverience of tne oparators was relied on.- According to Hr.
Nakagawa they werc guided by "taste, smell, and color". The fin-
ished product decomposed readily with the evolution of Cl,. at
first it was vackaged in 20 kg cans, but wuen these were unavailable
the product was packaged in cardboard boxes lined with tarred
(waxed?) Eraft oaper.

UNGLASSIFIED
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Under tre difficulties of wartime oroduction considerable laxity
was observed in meeting sovecifications of hexachlorethane. avvar-
ently only one betch was ever rejected by the army (for excess
moisture ) and this before the war. Some difficulty was met with
soontaneous ignition during mixing operations at Tadanoumi arsenal.
The 6th llilitary Laboratory investigated this and concluded that the
cause was excessive moisture in the wroduct and recommended that a
strict control of lyw moisture be instituted, Three sets of specif-
ications were obtained, from zokkai Soda Co., from the 24 Tokyo
Arsenal, and from the 6th liilitary Laboratory (established for Tada-
noumi Arsenal). These figures are reoréduced in Table 35 and are
the figures actually met in practice. Original spmecifications are’
given in parentheses, but these were relaxed because of war—-time
difficulties. The results of control tests on the last 10 month's
production by Lokkai Soda indicate thet standards romained high, how-
ever, although some individual batches did not meet the more strin-
gent svecifications. '

Table 35.

Specifications of Hexachlorethane.
6 "ilitary Lab. Averaged

- : (Tadanovmi Figures for
Holkai 24 Tokyo Factory)_ . ...JLast 10 Honths
Spcecification Soda Arsenal Production
% C50lg, more than: 98%(99.5%) 86% (927%)
s available chlorine:87% 87%
‘% moisture, less ' )
thans 156(0,1%) 0.2% 15 (0.1) 0,015%
% ash 0.5%(0.2%) 0.10p0
% free HC1l, less than: Trace Trace 2% 0.011%
p frec Cly, less than: C.5%
7 FeClg, less than Trace
Ignition voint, lower
then: - 4% ¢
Melting woint, higher
than: 1759 ¢ 177.3° ¢
Avpearance; White to light yellow crystals.
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The test for moisture established by the 6th MNilitary Labor-
atory consisted of the addition of Caﬂg. The volume of H2 gas
evolved was measured by bubbling into a calibrated tube af room
temverature and pressure. The 24 Tokyo Arsenal seems to have
relied chiefly on a test wherein CsClg was mixed with dry Zn powder
.n the ratio of 2 : 1.5 at room temmecrature. It was svacificed that
the temmerature should not rise more than 4° C. Averase temperature
rise for the last 10 months vroduction by this test was 0.647 C.
Other testing procedures are not known.

The product was stored in ordinary warshouses (not air-
conditioned). o evidence of svecial handling or surveillance Wwas
revealed. (In fact, the officer at the 2d Tokyo Arsenal who was
charged with the storage of this material claimed that it was given
less attention than was Fortland cement.)

The procedure used in mixing the hexachlorethane with Zn and
Zn0 involved no elaborate technigque. Both at government and private
plants tne material was screened through an iron sieve of about
6—~8 mesh. The vowder was blended either in a small ribbon blender
or by hand, using paddles in a wooden trough. The HC was then
rescrecned and reblended. It was then filled into @ candle which
was placed in a mold to prevent rupture during pac. ing (a brass tube
was placed in the self-projecting types to provide scace for a
black powder charge). The candle was then placed in a hand press,
similar to a cider press. HC was packed into the candle by this
means until it conformed by weight to snccification, Fressure was
not accurately controlled, the operator usually just giving the hand-
whecl a spin and allowing its momentum to apply the pressurec to the
candle. The remaining parts were tlien assembled, crimped, and
pressed in similar equipment.
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VI. PRODUCTION OF TOXIC MUNITIOWNS.

A. Armyv Bombs .and Shells.

Standardized bomb and shell cases for toxic agents were made at
the Osaka Arsenal, Osaka-Ken, and shivved to Sene Factory, Yoshida,
iokura City, rujuoka Xen for filiing. The following is a summary of
the fil.ing overations at this factory.

Table 36.

Proauction of Japancse army Chemical Bombs and Shells,
1931 to 1945, inclusive.

Tyve rillingz tanition Quantity
95 DC Mfortar Shell 635,580
92 e Artillcery Shell 75 mm. 393,260
95 Blister Mortar Shell 87,566
93 DC Artillery Shell 100 mm. 83,300
92 Blister Artillery Shell 100 mm. 149,800
93 DC Artillery Shell 150 mm. 18,178
92 e Artillery Shell 150 mm. 20,622
92 Blister Artillery Shell 150 mm. 67,000
97 ne Bomb 15 Xg. 9,164
97 . Blister Bomb 50 ¥g. 1,574
100 Blister 3omb 50 Ig. 5,135
Unknown C& Shells 33,740

#11led bombs and shells wzr  shivped to Tadanoumi Branch, Hiroshima
Army Sunvly Denot, Tadanoumi, Eiroshima Xen.
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The lavy received bomb cases for toxic bombs from the Sccead Air
daval Arsenal, Yokosuka. Metal zas containers for shells were made
at Sakura Kokgn logyo, Sakura, Chiba-Ken; wihon Fokan Yogyo, Tokyo;
and Daito Koku Iogyo, Tokyo. These containers were filled and
stored to prevent tis-up of large numbers of shell cases. The fol-
lowing is a summary of savy filling at Samukawa 3ranch of Sagami
Arsenal:

5. Navy Munitions.

Table 37.

Production of Jananese avy Chemical Iunitions.

Tilling Munition 1941 1942 1943 1944 1945 Totel
Blister Gas can for 12 em. shell 7,000 3,000 O 0 0 10,000
Blister Gas can for 12.7 cm.shell 5,000 4,000 0 0 0 9,000
Blister Gas can for 14 cm. shell 4,000 3,000 O 0 0 7,000
Blister fGas can for 15 cm. shell 3,000 4,000 0 0 0 7,000
DC # 1 M 2 Bomh 60 Kz, 02,000 O 0 0 2,000
Blister Bomb 60 Ig 0] 0O O 45,000 600 35,600
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VII. FRODUCTION OF JAPAWESE INCELDIARY MUNITIONS.

Production of incendiary munitions was carried on in very smell
scale during the war. They were considered less important then LE
munitions, which had highest priority throughout the war although
requirements were rarely met. It has been possible to obtain a
relatively complete report on Japanese davy production of incendiary
bombs (the only incendiary munition produced by this branch).
Japanese Army production figures are only approximate, since actual
records were destroyed and those officers who were responsible for
requisition and production avpcar to bes ill-informed regardingz these
munitions. Investigation of these munitions was the rcsponsibility
of Air Technical Intelligence Group, FZAF, and will be reported by
that organization.

A. Japanese Army Production.

The Javanese Air Force received incendiary munitions from the
Sone Filling Plant of the 2d Tokyo lfilitary Arsenal, ZTesponsible
officers of both the Air Force and Army Ordnance Departmonts have
statcd that all incendiary munitions used by eithar tranch were
nroduced at this plant. Production figures on thes. nitions war:
obtained b7 the Air Tochnical Intellizence Group, #7vanced Echelon,
FEAF, and apnear in their revwort io. 175, dated 22 ovomber 1945,
(Copies of this rewort are available from Air Docur:nts Division, T-2,
Wright Field, Dayton, Ohio.) The following table is rupreduced from
that revort:

Table 38.

Production of Incendiary iunitions, Sone ractory

Type 1938 1939 1940 1941 1942 1943 1944 1945 Tota-
1. ¥M-94 Mortar

shell*® 8,000 8,0t
2. 75 mm shell¥* 16,900 227 500 i7,6¢
3. Hand grenade ¥ 20,000 56,000 3,726 79, 7z
4

. M-100, 50 Kg.
bomb* 500

13,396 30,000 16,000 10,000 1,790 1,796 73,4€

*Incendiary mixtures were either (1) Oil and rubber pellets (2)
phosphorus and Carbon disulfide or (3) phosphorus, Carbon cdisulfide,

and rubber nellets.
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B. Jananese Navy Production.

The Jananese MNavy vnroduced incendiary bombs at two plants only,
the lst Naval (Air) Technical Arsenal (Target No. CW5008) and the
Tagajo Maval Arsenal (Target so. CW5003). These arsenals produced
five types of incendiary bombs. Production figures and descrivtion
of the bombs are included in the followinz tables: '

Table 39.

Production of Jasanese wavy Incendiary 3ombs

Tyve 19«1 19«2 1942 1944 1945 Total

Type 99, ro. 3, I’k 3
ist Naval Technical Arsenal 1,510 15,700 700 17,910
Tcgajo wmaval Arsenal 8,100 14,530 22,630
40,540

Tyoe 1, vo. 7, Mk 6
lst waval.Technical Arsenal 200 21,120 8,240 29,560
Tezajo waval Arsenal 15,800 6,535 22,326
51,885

Tyoe 2, i'o. 25, Mk 3
lst saval Technical Arsenal 1,150 2,610 3,760
Tezajo ifaval Arsenal 1,450 6,500 2,940 10,890
' 14,650

Tyoe 3, Fo. 6, ¥k 3 )

lst Yaval Technical Arsenal 7,100 24,850 21,950

Tyoe 3, To. 6, Mk 27
lst ¥aval Technical Arsenal 1?0 2,850 3,980
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Table 20C.

Description of Japanese wmavy Incendiary 3ombs
Wt of filler,

d%-of Bomb, kg(aporoxi~ ,umber of For attack
Type Piilinz kg mate) velliets  of:
Tyne 99,
fo. 3, ¥k 3 wp 33.72 f 1.5 4 14e Aircraft
T)"_De l) i
No. 7, Mk 6 Rubber-
Thermit 17.1 { 3.0 5 180 Houses,
- Foresis,etc.
Tyvpe 2,
wo, 25, Mk 3
I-A WP 246.0 £ 5.0 50 780 Airfields
2 251.8 £ 3 56 1086 airfields &
- Aircraft
- formaticns
Tyoe 3,
Mo, 6, Mk 3 WP 56.6 14 144 Aircraft
Twme 32,
o. 6, 1"z 27 WP 60 4 135 Aircraft

(Recket bomb)
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In view of the fact that the Japanese had no centralized chemical
warfare agency in either branch of service, it was necessary to
collate information from various sources in the Jrevwaration of this
report. These sources included members of Jananese Army, liavy, and
Air Ordnance Bureaus who were responsible for the »roduction of items
of interest to CW; vroductive facilities, military and civilian; and
military research organizations, whose versonnel were frequently
found to be well-informed on matters of mroduction.

VIII. DISCUSSION.

Throughout the investigation much information of conflicting or
inconsistent nature was collected. It is believed that this was
generally the result of the voor records kent bv the Javanese and the
fact that many records were destroyed, cither by bombing or by crder
of the Javanese '"ar Ministry (dated 15 Auzust 1945). Actually it was
only in rare instances that original records were supolied to the
investigators and it was necessary to rely in large oart on the mem-
ory (and intezrity) of interrogated individuals. It was possible
roughly to ascertain the reliability of the data by cross—checling
information from various sources. WNo discrevancies of disturbing
magnitude were discovered by this method, but in many instances it
was necessary for the investigators to exercise cureful judgment. ~No
deliberate attempt to give false information was discovered in any
of the sources investigated, but it is felt that some officers
interrozated preferred to gusss at answers than to admit ignorance
of facts and other information within the scove of their resnonsi-
bilities during the war.

whercever nossible, such inconsistencies as arose during the
course of the investigation werc clarified b,- demanding more complete
informetion from the sources involved. ZFrequently, however, where
lack of adequate records made this impossible, as indicated above, it
was necessary to rely on the judgment of the investigator to select
the most reliable data, In consideration of these facts, the figures
in the foregoing text are believed to revresent only the correct
order of magnitude in all cases, but beyond that their accuracy can—
not be vouched for.

In view of the small scale and technological inferiority of
Japanese production of chemical warfare materiel, it was not con-
sidered that the time required for more thorough investigation weould
be fruitfully spent, or that any further information of value would
accrue. Bxperts sent to this Theater from chemical arsenals in the
United States corroborated in this oninion, following their visit
to the major Jananese arsenals.
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IX. OCONCLUSIONS.

. .
1. The oroductien of chemical warfare materisl by the- Jananess
was inadecouate for wazinz ofiensive gas warfar. on a mocern sceale.

2. The vroducticn of cdefensive matoriel by the Jananese was not
of sufficient size to hsve sustainad continued, large-—scalc gas
warfare.

2, "he wroduction m-thods in genaral usc by thc Jananese for
the mamifacture of chemical warfars materiel are not so far advanczi
as those in th: Jnitad States.

4, lio further investigrtion of facilitizs for the manufacture
of crioomical warfar: matriel is nocessary.




Copy No.
1-3
4 - 13

14 18

19 - 43

44 - ¢

50 - 61

62 - 64

65 - 69

70 74

75 - 79

0 - 88

€9 100

NCLASSIFIED

DISTRIBUTION LIST

G-2, WDIT, AFPAC, for GHQ Library.

G-2, ¥DIT, for transmittal to G-2, Var Department
Office of Chief Chemical Offlcer, AFPAC,

Chief, Chemical Warfare Service, Washington, D.C.
Technical Intelligence Center reserve files.,
Technical Intelligence Center.

Technical Intelligence Center Chemical Section.
Chemical Offilcer, AFMIDPAC.

Chemical Officer, AF' ESPAC.

Chemical Officer, PACUSA,

Chemical Officer, Fighth Army.

File, Office of Chief Chemical Officer, AFPAC.

NCLASSIFteD



COMB EEEEEEEEEEEEEEEEEEEEEE

iﬂflll“llUlfll!i!lllllllIIHIINWIINIIHIIHIIUIIHIIIHI h






