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Liguic Vesicant Detector Paint M5
Liguid Vesicant Detector Paper M8 1
: Liguid Vesicart Detector Grayon MY
. HS Vamper Detector Kit M4

i Paint, Ligquid Vesicant Detector, ¥5. This paint was a modification

; of a British detector peaint {130}. It wes recommended for stendardiza-
tion as Chemical Agert Detector M1 (131). This paimt conaisted eszsentially
of & paint vehicle, imert pigmentz, and a dye pigment known as B-1 (p~nitro-
phenylazo-& -naphthylemine), The value of this peint as an indicator for
H and other liquid persistemt agents lay solely in the fact that the dye
pigment wag soluble in such agents and produced & brilliant red color,

The British paint comtained (132):

; Inpredient . Perts by woight
] —_—ts
&’ Zinc O’xide.....-...--.-.n.......-a.-.;o 13
" Lithopone (Sq%>-¢-vtliv101.v0v-vvvvv--c 2
Cadmium 1ithopONGecseieseservrennenen aue 17
Burnt sienns )
(or burnt turkey Wmber }.c..scseecsnse 8

Ochre of F.L.S.

Ultramarine blu€scoccatvecansvesccrnassss 5
Li GQld Size (type Q)uoooo'¢4eo¢coon'.c-o- 85
3 White spiritecsivacscancvacsncososavans 8
1 B-l..co.o. 2
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B-1 was a tlue dyestuff that dissolved to form s brillient red sclu--
tion (183), When mixed with yellows, B-1 formed green; with yellows and
brown, khakis and browna. 1In all the mixtures, however, solution of the
B-1 resulted in formation of a red color.

W Difficulty was encoUntered in attempting to duplicate the British

o] formule in this country (134). Therefore, the proportions were wvaried;
; and after a series of paimbs had bsen prepsred, the following was decided
! as the best on the basis of sensitivity of liquid vesicanis, camparstive
Y cost, and anmticipated stability. This paiut consisbed ofs

130, TIMR 278. Yy Ws.. .

131. CWIC Item 2060 1»

132. TIMR 273,

133, "Perm-Nitrophenyleazo~Bota=Nasphthylamine” Wilitary Intelligence
Division (Camnada) Specificstion CS/7¢1, 22 May 1540,

134, TIKR 275,
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Ingredient Percent by weight

Cadmium 1ith0ponecoovo-ongocnau;aue-nod &85
Gold sizeqoedouuloooqnana.coaao.d#vﬂdcu 38
Whita spiritoeaosoccbte#oaanonco.-ctoﬂv 8

B."Iﬁbﬂoonﬂnnuu0"l!t'h..a‘lﬁﬂ’lﬂlu'ﬁ"ﬂﬂ 2

Weathering togts showed that this paint had & useful life of nuy
v greater than one week when exposed to full sunlight (135). It was believed
o= _ that the vehicle was responsible, and fubure work was planned to develop

a vehicle that would not dissoclve B=l snd would be more resistant to clima-
J tis conditions. :

The gold size type of vehicle, in comon with vehiclas contsining
drying oils, went through = progreesive hardening sction that was greetly
accelerated when exposed to sunlight. This hardening schion finelly
reached s point where the film became impermeable o H, snd so its ability
to detect H wes destroyed, On further aging, the film became brittlé and
perous and was again permeable to H., When this copdition was reached,
horever, the paint fillm veedily disintegrated.

A further actiom of sunlight wasz the destruction of the sensitive
agent, B-l. 1ight nlone caused some destruction of this agent in its blue
pipwent form, but thias was not rapid emcugh to be of any serious conse-
gquence.

The astion of heat wns marked. Uue to the incressed solubility of
the B~1 in the paint film at elevated temperatures, it caused a change in
color from greens to drabs or even to tans.

The combined action of heat and light, as in the case of sunlight,
first causzed 2 rapid change from green to reddish shades of gresn, and was
follewed by the destruction of the red coler which was more light sensitive,
The rate at which this destructive action toock place was proportionsl to
the s¢lvent sacticn of the paint f£ilm on the E-l. The solvency wms greater
in a high-njl-content than in a low-oil~-content varnish. The warious oils
l and resias had different sclvency effects al elevnted temperatures.

The provlem resclved 3tself intc a two.phmse program: finding a
paint that wouldn't dry to a herd, impervious coat; esnd finding e paint in
which the B-1 pipment would nat be toe scluble.

gun and bodied linseed oil, The proportion of ¢il in ths vernish was kept

ﬁ A suitetle varanish for detector paints wes developed (136) from ester
low - 10 gellons to each 100 parts of the ester pum. The thinner used was

135. "Chemical Agent Detector, Gas Detector Painis, Weathering Tests,”
TDMB 281, 24 Apr 1941.

138, TIMR 314, p. 18.
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a pure petroleum preduct of low-gol¥emt number; the drier, wanganese
naphthionete, cne liquid ounce (6.0 percent Mn as metal) to each gallon
of vernish,

The following detector print formuls was developed:

Inpredient Parts by weight
Cacmium lithoponeo.g.“a............ 67
vamishunu”.u.n“u.u.u“.n 32
B‘leanyoocecacu-an--.ovovaau.--c--.n 2
Miperal spiriteanu-..-..cua.e ..... . ]
Drierg.u.-en...o...”.........a..u l oz. to each gﬂ.llon

The abcve paint became ¥mown as Type I {137). Another was deaigmated

Type II. 1Its formmlation was: 5
Ingradient ) Parts by weight

Hﬁnsa Yellow Goovecoatvevscoacrtosnssna. 11

. Li‘bhopcmeoon.a...‘...n9'.....”.... %%

! varnishvcn'vvon'oueu---.-.g.....ﬁ;g.- 44

Minel‘al ﬂpiri‘tevnv'vtboetouunwaoloon 10

B'-lﬁoﬂtquloﬂlnlcllvlocOdvco-occcolc 2
Drierp-e~-nnun-qaanq;oo&cvon---nc--o 1 oze ¢ each g&llbﬁ

These two new paints beceme stsndardized aa Liquid Vesicant Detector
Faint' M5, and Chemicel Agent Detector Ml wag destandardized (138).

PP RO v S

& Type III paint was later developed (132). It was optional to manu-
facturers to choose the type they wished to make. The formulation of this
Type 111 was:

Ingredient Perts by weipght

C}ere YGIIWG-IoolﬁOcobooi-eeo--hﬂ- 38
fi{' - M&gnesium Silﬁcateo.ohtt ------ meomrwa © 18
Va!‘nishooo.."......-.n«uo...n.-gg 40
|‘ ¥ineral SpiﬁtSoooooo-ue.a..-n.-oooo 11
:. B‘l&Dbbtoﬁvuoccocﬂlﬂbvtb‘Q'vv.vb.o‘ﬂ. 2 »
;l Drierauapeaaeewloocl-e00!oo¢c-».o--oo IQZ¢ to egch gallon
; 137. "Paint, ldquid Vesicant Detector, ¥5,”" Chemical Warfare Service

Specification (hereinafter CWS Spec.) No. 197-b4-152, 2 Apr 1842.
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138, CONTC Ttem 456; CWPC Item 48%3.

139. CNs SPBQ\! Neo. 197-54-192,
)
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The use of these paints was simple. They were stirred up like nore
mal paints, and if any thianing was needed, mineral spirits were used.
Painting was in the normal mermmer, spray gun or brush, end any surface .
could be psirted. Conteet of liquid droplets of chemical agenis with the
peint produced red spota. There were a few interferences in the form of
organic solvents such sz acetone, nitrobenzene, methyl salicylate, and
acetylene tetrachloride, e constituent of DARC, Nost gasolines and Iubri-
cating oils did not interfere, but those conteining aromatics 9id show
some reddening on standing.

The paint wees clive~drab in color., It was touch dry within twoe
hours, but a considersbly longer time wes required for complete dryness,
For this reason, it wasz advisable to carry out painmting in the late after-
noon or evening to permit overnmight drying. The painmt lost much of its
sengitivity if exposed to the hest of the sun while wet,

The length of life af the paint under contimuous exposure to severe
conditicns of heat and sun could safely be considered as two to throe
weeks. Under milder conditioms, the life was much longer, extending un-
der temperate conditions to months. When the color of the paint turned
to yellow, it indicated that the usefulness of the paimt had been destroyed
by light. In general, conditionz which caused the deteriorationm of ordia
nary peaiot, also affected the detector paimt. Conditions of extreme heat,
sbove 150°F, cauged the psint to turn reddish brown becauss of solutictm of
the B-1 in the peint £1lr. Inthis cese, it was advisable to repaimt the
surface because of possible confusion. The paint wes service tested, and
the conclusion was drawn that (140):

1. It cumplied with the military characteristies set up by
CWTC Item Wo. 296.

2. It had a2 sensitive life of gt lemst one month when exposed
to severe surmer conditions such sz prewail st Edgewood Ar-
senal, Naryland, in the month of August.

3. At lenst five successive leyers of detector painmt could
be applied without exceasive peeling.

4. Color chenge produced in the paint was a relieble indica~
tion of the type of vesicant uzed.

5. W®When iu comtact with DANC or X4 ointment, the paimt under-
went » cclor chanpe similer to that caused by contact with
liquid H,

140, M"Paint, liquid Vesicant Detector, ¥o. 5," CWB Project No. 339,
22 Oct 1943.

TaTAL P.@5
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6+ Peint applied to the surfuces of & vehicle was not seriocusly
affected bty the wear incident to the operstion of the vehicle
over sll types of terrain,

7. Detector paint was satisfactory for use on leggings and
helmets.

The paint was tested under conditiong of extreme cold, with the fol-
lowing results (141):

1. PFelnt mixed easily at “emwperatures down to minus 25°F,
2. Paint was applied eesily at temperatures down to O°F,

3. Paint dried on a metal surface:
a. In 20 kr. »t 159,
. Iz 30 hr, et minus 5°F,

4, Liquid H ploced on a painmted metal panel st a temperature of:
8. 34%. caused a& color change in less than ome minute.
be Minus 59F. in two minutes.

5. Exposure of painted panels to alternate warmth (850F.) snd
extreme cold (0 to minus 259F.) for a period of 15 deys did
not noticesbly ¢rack or peel the puink,

Paper, liquid Vesicant Detector, M6. The detector paper wesz a modi-
fication of the Liquid Vesicamt Detector Paint K5 in that it represented
a prepsred use of the paint. It was standardized with the paint (142).

Iight Bristol board was roller-coated with the paint, cut up, and
bound in =mall booklets for issue {143),

The use and limitations were similar to those of the paint; except
that nome of the problems in the applicaticn and drying of paints were

present.

Sheets of detector peper were deteched from the trooklets =nd placed,
oliver-drab-color side up, on a surfece fully exposed ta the fall of li-
quid agents, Drops of liguid agent produced red spots on touching the
paper.

141, "Test of CWS Materiel jn Extreme Cold,” CWB Project No. 428,
Appendix AA, 23 Fed 1944.

142. CWIC Item 456; CATC Item 483,

143. "Paper, liquid Vesicant Detector, M6," CWS Spec. No, 197-54-231,
5 Dee 1942. .
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CHAPTER VI

Description of Standard Items

Xit, H Vapor Detector, M4 (limited Standard)

Hilitary Requirement. A kit to dotect and identify wmsterd end ni-
trogen mustard vapors,

Description. The carrier is a small wooden box, 7-3/4 x 2=1/2 x

{ 3-1/2 inches, with a carrying handle. The centents consist of: (1) &
one~cunce jar containing thirty-six detector tubes; (2) a one-ocunce jar
containing developing solutiecn; (3) a one-ounce jar containing test re-
agent; {4) a medicine dropper and holder; (5} & box of safety matches;
(6) a set of instructions (CRS Instructions Bo. 23); and (7) a rubber
sampling bulb (see fig. 27). When filled it weighs 2 pounds.

Operation. One man, usuelly a gas BCO, cperates the gas detector.
A ‘tube from bottle 4 is placed in the hole of the rubber bulb, red dot
forward. The bulb ie squeszed and released several times to draw a sam-
ple of air through the tube. The tube is heoated by means of a Plame un-
til the red dot turms yellow. On cooling, a few drops of solution fram
bottle B are added by means of the medicine dropper. 4 blue color in-
dicates the presence of mustard or nitrogen mugtard.

Packsging. Each kit is packed in an individual, regular slotted-
style, double-faced, corrugated fiberboard box.

Packing. Ten kits, in their individual certens, are packed in either
a cleated piywood box or » meiled wood box equipped with a weter proof
paper liner. The box hes ingide dimensions of 27 x 8-1/8 x 8—3/4 inches.

Paint, Liquid Vesicant Detector, ¥5 (Standara)

N

Militery Requirement., A paint to be applisd to surfaces to indicste
, the subsequent presence of liquid vesicant, '

Description. The paint is an oliwve dreb peint that dries in ebout
S hours.

.Operation. The paint is handled mach like an oridimary peint. It
is stirred up and epplied with a brush. Comtact of liguid vesicant with
the paint producss a red apot.

Packaging,

l. 4-0z., round, frictioca-top metal cans,

2. 32-0r., round, friction-top metal ceans.

ST
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multefl iromn at vary high temperaturo according to the following
squation:
Fen’oa+ 24”-—)1\1:03 + 2FG+ Hl’»&-t

Tt_le magnatic oxide of iron {Fe,0) may also be used in the thamii
mixture. It reacts as follows:

310,04+ 8AL+4 AL, + 8F o+ Heat

Verious bindars have been uscd o prevont the compononts of the
thermit from segregating. Whan sulfur is used as 2 bindor the special
thermit produced is called Daisite: All thermite requirs & means of
ignition at & high temparature.

. thibe phosphorus in explesive shell or air bombs is an cffective
Jx_lcendm.xy ngainst grass, woods, and buildings of light wood consirue
tion, Combustible oils mixed with a soap or jelly produeing substance
have becn used 83 solid oils for incendiaties. 8mall pieces of metallic
sedium aro frequently added to the solid oil to prevent the fire from
being easily put out by water, sinee the sodium reacts with the water
to rekindle the oil fire.

¢. Incendiary munitions are marked with ono (1) purple band, the
symbol of the agent, and the word “Incondiary.”

158. Other possible agents.—q. Carbon monoxide is formed by
avory gun blast, bursting shell, and in every fire burning in & closed
space, as woll 28 by automobile exhansts and in countless other ways,
Carbon monoxide has been suggested a8 a chemical agent sinca littlo
protection egainst it is afiorded by the ordinary gas mask. Howover,
carbon monoaxide is lighter than air and its eoncontretion is rapidly
raduced by diffusion, excopt in olosed spaces. It has about the samg
tpxiciby as chlorine, It eannot be held s a liquid in tho ordinary
light cylinder or shell. The chanco of anyonc’s succcssfully using
earbon monoxide is thus very sme!l but should be bald in mind. Car-
ben menoxide is very insidions in its action, the victim gradually and
painlossly passing into e coms befere death occurs,

b. Hydrocyanic acid was used by the Frcnoh in & solution with
arsenic trichloride, called Vineennite. The matorial was prectically
uscless, The French supplied tho American army with many thou-
sands of these sholl. The Gormans were anid to have succossfully
mixed hydrocyanic acid with phosgeno as a filling for Livans projoc-
tors. ‘This hae not boen confirmed, As yet no method for the sue-
cossful applicetion of this agent in the §eld has been proposod. Its
low vapor density compared to sir renders jis use in the field difSeolt,

150
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MILITARY CHEMIBTHY AND CEHEMICAL AGENTS 158+

a8 in the cage of earbon monoxide. Hydrocyanie acid is about t
times a8 texic ag chlorine or carbon monexide. :

¢. Carbon monoxide and hydrocyanie acid affect the nerve and |
functions of the body. Carbon monoxide reacts with the red co!
matter of the blood and renders the bicod incapable of takit
oxygen and distributing it to the body. Hydroeyanic acid par
the ceatra]l nervous system and the heart, and prevents the
oxygon by the body. A number of substances which act in 8 mwe
or less similar manmner to thess two substances are known, but nons
of them seem to have the propertics requisite in a chomical agent.

Secrion IV
SIMULATED AGENTS
Patagraph
GEDEIBL - oo cme o nc e rwamccaasmrmam mmem ern e 16D
Simulated HS {nolessed residiiim) ooc e emaeov e o cena i cmmmamerc e 160
Rimuisted HE {ashesting suapension) . - v ceeee o 161

189, General.—Bince the war & number of substances having
physical properties similar to musterd and generally containing a dye
and an odoriferovs constituent have been tried as a substitute for
mustard in testing mustard dispersion epparatus and munitions and
for training purposes. Almostall, however, had some disadvantageous
{eature, such as instability, corrosive action on meatals, difficulty of
removing stains produced by the matecial, relatively high cost,
ete., and in the case of those containing aniline and nitrcbenzene
some toxicity. The two following mixtures are believed to be best
suited, and have been adopted as standard.

180, Simulated BS (molayses residunm).—a. Composition.—
This aimulated agent is a 25 percent solution (by volume) in water of
the thick sirapy residue obtuined in the manufacture of othyl atcohol
from molasses by evaporating the solution of fermented molseses after
the ethyl alcohol has been distilled off.

b. Physical properfice.—(1) As obtained from industry the con-
centrated molseses residuum {merkoted by one manufacturer under
the registered trade name *Curbay binder”) is o dark brown viscous
Jiquid with & characteristic molasses odor and soluble in water to the
extent of 80 pereont, The specification covering this materia! requives
that its specific gravity at 60° ¥, shall not bo less than 1.20.

(2) The undiluted material is too viscous to uso s such, but when
it is diluted with 8 volumes of waler it forms s dark brown liguid of
thin sirupy consistency which, although having o lower specific
gravity then either pure or crude mustard, hes 4 viscosity and surface

151
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tengion sufficiently close to those of mustard to insure compurable
flow charactaristios,

{3) lis freezing point is Jower than thag of loW-!imlting musteyd,

permuitbing usa of the sclution in moderately eold westhor without

dangar of freezing.

(4) Tho solution has a distinetive molasses odor which, while net

aimilar Lo that of musiard and not very intense, is roadily recognizable.

When the volution is spruyed from an airplane, the moltsses odor can
bo deteeted on the contaminatad aren for about 45 minutes to 1 hour 8

after the spraying.

{(6) The sclution bas sufficient color % produce eagily defined
piitterns.  The patterns obtained by dispersion from airplans chamical
spray tenks, chemical land mines, and thin-case bombs are similar to
thoas given by mustard although the individuel drops do not spread
over 23 wide an ares 83 do mustard drops.  The brown droplets of all

sizes ave eesily visible on either dvy or green vegotation and the lavger |

dropleis are readily detectable on dry soil. The droplets dry com-
pletely in about half an hour, They are ensily removed from painted
and laequered surfaces by cold running water and leave no stain,
The spots produced on service fahries are also readily removed by
standard gquartermaester laundry procedure except in the case of

webbing, which requires a second sonp wash. Qrdinery dry-cleaning

procedure will not remove the apots from woolen overcont material,
but dry clesning fallowed by “spotting” with warm water will remove
the stains,

¢. Ghemical propertiss—(1) Ths specification covering the con-
centrated molasses residnum requires that it shell not lose mere than
6C pereent in weight when mixed with pure quartz sand and deied ab
100° C., that its esh content shall not excoed 25 poveent, and that its
acidity, caleulated as 8Qy, shall not exceed 3.5 percent.

{2) The material hes a tendency o underge secondary fermonta-
tione on gtorage but it has been found that after addition of 1.6 per-
cant cvesol the conventrated residuum will moet the stabilization
requiremnent of the specification.

{3} The 25 percent aqueous solution of molasses residuum is some-
what acid (pH about 4.5) but no rusking or other evidence of cotro-
sion has been obsarved ns the result of using this solution in airplane
chemical spray tanks, chemical land mines, and thin-case bombs.
The solution is harmless, by contact, to man and animals but, because
of ¢he evesol wsed as stabilizing agent, it should not be swallowed.

(4} With 0.4 percant cresul, the solution is ztable in storage for ut

lenst 6 months,
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Eit M9 wes tested in extreme cold. The kite gave a positive test on
Hecontaminated surfaces at temperatures az low as mims 25°F, Contami-
neted surfaces efter decontamination with DANC gave negative tests. EKits
gave a positive test for CG at mimus 10 °F. when tested in a CG clougd pro=
duced by & vial from a fleld idemtification set. The red top bottle
{(nitrogen mustard indicsetor) froze, but did not break, at plus 28°F. The
blue top bottle (mustard indicatoi) froze, but did not bresk, at mimus SOF,
The frozen solutions were satisfactory after being thawed., At tempers-
“ures below O°F, the heating element of the H tube was slow to react with
the solution in the alumimm top bottle, but it provided sufficient heat
for the test. The pumnp did not function properly et cold tempermtures due
to failure of the piston to seal. The solutions were kept from freezing
in extreme cold by carrying the kit under the outer clothing (208).

—— a T e

The stability under tropical conditions of Chemical Agent Detector Kit
M9 was markedly improved by packaging the detector tubes and solid reagents
in lead. The stability of the mustards detector tubes wes improved by iz~
cluding a small percentage of BeHCO. in the: impregnating coamposition. The
devalopment of the arsenicals detsctor with sodium hydroxide solution
makes this tube more sensitive to L, BD, and MD et high bumidities. Of
over 120 detectors evaluated for posai'ble use in Chemical Agent Detector
Kit M9, none was found to be superior t¢ the tubss in Kit U9 ia the fol-
g.mn;:g qualities: stability, sensitivity, specificity, and ease of use
206

Among the 132 deteotors which were investigated, only 2 could bhe
recormended for wse in Chemical Agent Detoctor Kit M9:. These were s direct
test arsenicals detector and an AC detector. Two other detectors which
were of peasible valus for Chemical Agent Detector Kit U0 were a wnter da-
veloped mustards detsctor and CG~CE detector {207).

Kit, Chemical Agent Amalyser, M10. This kit was a portable unit
cortaining color teats and equipment for the detection and identification
of CF agents. It contained tubes, papers, and reagents. As 3gzsued, the
reagent bottles contained dry reagents and required the addition of sol~
vertg. The kit contained replacemernt material and was self sufficient to
a considerable extent for exirs sclvenis. It was designed primarily for
use in conjunction with CWS Mobile Leboratory M3 wh:.ch would usuelly serve

205, CWB Project No. 428, Appendix CC.

206. “Improvement of Kit, Chemical Agent Detector, M%,” MIT MR ®o, 131,
P 1, 1 J\ll 1944.

207. "Detector Tubes for Kit, Chemical Agent Detector, MS,"™ MIT MR Ko,
145’ Pa l. 38 Jul 19459
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ns the source of additional guentities of chemionls.

The container (see figs 14) was a sheet steel box 19 x & x 7 inches
painted clive drab interior and exterior, and carried by a lssther handle.
The interior wes divided into two seetions. A shelf conteined sixteen
bottles of solutions, three test papere, three heaters, and one rubber
sampling dulb (see fig, 15). The bottom section (see fiz. 16) cobtained
sixtesn Yottles of resgents, seventy-five alotted wooden spatulas, a box
of detector tubes (see fig. 17}, a sawpling pwrp, a tin can with fumel,
and packages of detector papers (see fig. 18) (208).

The kit was designed for use by technicsl persounel who understand = .
the chemistry and the properties of chemical warfare ageuts and mre capable
of improvising teats end interpreting results. It is more complete and
flexible than other detector items. Ageats covered include: H, HN, ar-
senical vesicants, CK, AC, DP, CG, PS, CN, ant BEC. Tests for othesr speuats
can be added (208). .

A Pield test of the kit was made, and it wes Poend that agents used
for the test were quickly and positively detected and identifisd. The
kit was considered f'lexible szince it included empty bottlss availadble for
£illing with resgents aa reguired (210).

Chemical Agent Anslyser Kit BlO was standerdized and designated
Chemical Agent Analyser Kit M1O (211),

Ki%, Smoke Identificatiom, M1ll. This kit consisted esgentially of a
get of gpparatus and reagents for the identification of swmoke zamples col-
lected in apecial tubes, The kit contained sample tubes, but no pump.
was assumed that the pump fram Detector Kit M9 would be awmilable. Liqnid
reagents and solvents were required to prepare it for use. The item was
desighed primarily for use in conjunction with ¥obile Iaborestory M3 which
snpplied ndditional chemicals {2123},

Rhen field feasta ware conducted, i1 waa found that all agenks tried
were positively ldentified, but casreful color differentiation wan necesssry
for proper recognition of negetive results. Constant £illing of the

208, "Kit, Chemical Analyser, E10," TIMR 1005, 29 Mar 1945; "Eit, Chemi~-
cal Analyser; M10," CWS InstrGe echnical Cormend, Engiueer-
ing Division, Edgewcod Arsenal) E No. 42, 20 Jul 1945,

209, TIMR 1005, Appendix, p. 1.

210, “Mobile Laboratory, M3," CWB Project 522, Report No. 2, 6 Mer 1945.

211, ' CATC Item 1337.

CWS FIM 1-2-14A (Revised), Appendiz, o 1.
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Figure 14.-~KIT, OREMICAL AGENT ANALYSER, E10
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