
L i q u i d  Vesicant Dejetector P a i d  N5 
Liquid Vesieant Detector Paper 16 
Liquid Vesicant Detector Crayon M7 
HS Vapor Detector K i t  M4 

Paint, ?&quid Vesicant Detector, X5. This paint was a modi f f  cation 
of a Brlt ish detector paint (130), It was recclmmenderi f o r  stalzdard5ea- 
tQon as Che~lfcal Agent btector  MI (131). Thia pa%& consisted essentially 
of a palnt vehfcle, inert pigjneaic, rind a dye pigment kncmm as B-1 (p-nitro- 
pheny4a e o - 8  -naphtfis~lamine), The value of this paint as an indicator for  
E and ather l i q u i d  persistent agents ley solely in the fact  that  the dye 
pigment mas soluble in such agents and produced a brilliamt red color, 

The Britf sh pn5nt corRa5ned (132) r 

f ngred5 ent 
. . Fartpr by might; 

Zinc oxide. . . . . . . . . . . , . . , . . . , . , . . . . . . ; ,  13 ...,.......... ...... Lfthopone (3w). .., 12 
Cadmium lithopone... .,..........,.,..., 17 
B u r t  sienna 1 

(or burnt turkey umber ) ............. 8 
Ochre of F,L,S ,  f 
Ultramarine b2~e.~~.............-~-...- 5 
Gold s i z e  (type 9). ................. .. . 5 5 ........................... ?hi t6  s p i r i t  8 

E-l m s  a b lue  dyestufY t h a t  dissolved to form a bril l lank red SC?U-- 
t i o n  (153) When mixed wIth yellow$, B-1 formed green; w i t h  yellms and 
b r m ,  khakis. and browns. In all the mixtures, however, solution-of the  
B-1 resulted in formation of a red color. 

E f f t c u l t y  was encountered in attempking to duplicate the British' 
formula in this c o u n t r y  ( 3 3 4 ) .  Therefore, the proportions were varied: 
end after a series of paints had been prepared, the following m a  decided 
as the best on the b a s i s  of sensitfvlty of 1Pquid vesicants ,  canparafive 
cost ,  and en&ici_psted stabili ty.  This pat& consisted of r 

133, "Ps~-Bitr0phen~l-s.zo-3eta-~~phth~'l~rn9ne'~ Il5l,itery Intelligence 
Division (Canak) Specificstion ~ ~ f 7 9 1 ,  22 May 1940. 



Ingredf errt 

Reathering t e s t a  showed that thZs p a i n t  h d  a use-ful l i fe  of nut 
greater than One week when exposed to fill sunlLght (135) .  It a a s  believed 
t h a t  the vehicle was responsible, and future wo& was p h m e d  to dep-elop 
a vehicle that would not dissolve b-1 snd would be nore r e s l s t a d  to c1Im~- 
L ia  conditions. 

The gold s i z e  type of veh!tcle, in camon with vahiclea colztaining 
drying a i l s ,  went through a progressive bdtrdening action that was greetly 
accelersted when exposed to sunlight . This hardening act  ion Pimlly 
reached a paint where the f i l m  became impermeable, to 8, and so its a b i l i t y  
to detect H m s  destroyedo Dn further agiag, the f %kc becane br i t tz i  and 
porous and #as agdn permeable ko Ha lAbm th5s condition tras reached, 
hwever, the paint film readily disiategrs.ted. . . 

A further action of sunlight was the destruction o f  the sensitive 
aperrt, B-1. a g h t  alone caused scme Bestruction o f  this aged  in i t a  blue 
pigment fom, but thls was not rapid ernoueh to be of any ssrious conae- 
quence, . 

The action of heat wns markedo h e  to the increased so'lubili2y of 
t h e  B - I  in the pain t  f i h  at elevated temperatures; it caused a change in 
color  from greens to drabs or even to t sns- '  

The c m b i ~ d  acCion of heat and light, as in the case of sunlight, 
f i rs t  caused a rapid change from green to reddish shades of green, and was 
followed by the destruction of the r e d  colcr which was more lfght sensitive, 
The mte n t  which this destructive acfion took p h c e  was propnrtioml to 
the solvent a c t i c n  of the  pain t  f i l m  an the E-1. The solvency wns greater 
In a hegh-nj 1-corrtent t h a n  i.n a l o ~ o i l - c o n t e n t  mrr? ,ktu The mrf ous of 1s 
and resids had  dff f e r en t  acl~ency eff a c t s  at e l en ted  temperatures. 

Ths problem resolved i t se l f  i n t o  a -two-phaae program: findlng a 
p j n t  t h s t  mulan ' t  d r y  to a herd, lmpsrvious coat; snd find in^ a pa3.n-t in 
which the 3-1 ~i.pent.  w m l d  nat be t o e  scluble, 

A suitatle  varnish f o r  detector pa ints  we8 developed ( 1 3 6 )  from ester 
gum and bodied l%nseed d l ,  The proport ion of oil in t h e  vam4sh was kept 
167nr - 10 gdlans  to each 100 parts  of %he ester gum. The t h inne r  used was 

155* ''Chemical Agent Detector, Gas Detector Pa in i .~ ,  Seathering Tests," 
TDBIII,. 281, 24 Apr 1941. 
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a pure petroleum product of lm-sol$snt mmber; t h e  drier, umnganese 
oaphthiomte, one liquid o w e  (6,0 percent hln as me*al) to each gallon 
o f  varnish, 

,. . 

The following detector paint farmufa m a  developed: 

Ingredient Parts by weltght 

Cadmium llthoponeo. .......me........ 57 
~ a f . n i ~ h ~ ~ ~ ~ ~ . ~ . . ~ . . . ~ . . ~ . . . ~ ~  32 
B - l e e n o e a e ~ . ~  ..*..*..~.~.~~....... .D 2 ................... Mineral spirits.. 9 
Drier?.. .......boa~o.~~..I~eob~~O.oa 1 at, to each gallon 

The abcve paint became k n m  as Type I ( 157). Asother m s  deafgnated 
.Type II. Its formulation ms: >. 

137. "Paint,  Idquid 'Vesicant htectar  , M5," C h e m i c a l  Rarfare Serdce 
Specification (hereinafter CWS Spece) Na* 397-54-192, 2 Apr 1942, 

I)rierp. ....am......,................ 1 ox, to each gallon 

These two new 'psints beoame standardized aa Liquid Vesicant Detector 
Saint' M5, and Cherr1ce.l Agent Detector MI was dest~ndard3zed (138) 

A Type III paint m s  later developed { 1 3 ~ ) ~  It was optional to manu- 
facturers t o  choose the Cype they Kished to makc. The fomulat iotr  of this 
Type 111 was: 

. . Ingredient  pet*^ by weight , 

139, GW Spec. mab 197-54-192. 
4 
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The use o f  these paints m s  sinplee They were stirred up like nor- 
m a l  pairrts, and if any t h i ~ i n g  m s  needed, mineral spirits were wad.  
Painting w:, in t h  normal manner, spray gun or  brush, ~ n d  any surhce 
could be p a i ~ t e d .  Cont~ct of l i q u i d  droplets of chemical agen*s with  t h e  
p ~ i n t  produced red sp&a, There were a f e w  inCYerferencea in the f o m  of 
organic sohmts  such as  acetone, nf trobenesue , methyl sa Zicy-late, end 
acetylene tetrachlarlde, a constituent of DANGO Most ga;s;solines and lubri- 
ca t i ng  oi 1 s  d i d  not jnterfere, but t h o s e  containing a r m t i c s  d i d  show 
same reddening on standing. 

The p i n t  ma olive-drab in color. It was touch dry within tm 
bours, but a considerably longer t h e  was required for cmplete dryness. 
For this regson, ft Prae advisable to carry out painting in the let% after-  
noon or evening to permft wernight dry$%. The paint lost much of  it8 
semltivlty if exposed to the hea* of the sun while wet. 

The length of life a0 the paint under continu&s exposure to severs 
conditions of heat and sun c w l d  safely be conaidered as two to three 
meks. Under m i l d e r  conditions, the l i f e  was much longer, oxtending un- 
der temperate conditions to mozths. When the color of the psi& turned 
t o  yellow, it indicated that the  ueefulness of the paint had been deatrayed 
by light. In general, ccmdftians whlich caused the deterioration of ord.5- 
nary paint, also  affeotad the detector Conditions of extreme heat, 
above IS%., cauaed the wink to turn reddish brwn  becwme of aolutim o f  
the 8-1 in the paint  film. b t h i e  cass, it w u ~  advisable repa id  t l te  
surface because of posaible codusion, The palnt w w  serv5ce tested, and 
the conclusf on was d r a m  t h t  (140): 

1, It camplied w j t h  the military characteristics set np by 
CmC Item go, 296. 

2. It had a sensitive f i fe  of at l ea s t  one month when exposed 
to SeV8l.e s m e r  condftions such e s  p r e v a i l  at Edgewood Ar- 
senal, Maryland, jn the m o n t h  of A u p s t .  

3 ,  At least five successj.ue leyers af detectcr paint  cou ld  
be applied without excessive peeling, 

Color chsnge produced ifi the paint  w a s  a r e l i a b l e  ind ica -  
t i a n  of t h e  t y p e  of vesicant lzesdo 

5, When in c o n t a c t  w i t h  DkX ar X4 ointment, the paint  under- 
went a color change s imilar to tha t  caused by contact with 
l i q u i d  H, 

140, "Pe jn t ,  L i q u i d  Vesicant Detector, 60. 5," CPB Projec t  NOD 339, 
22 O c t  1943 0 



6, Paint applied to t h e  surfaces o f  a vehicle was not mriously 
affected by ths wear Sncident ta the opera.at5on of the  ~ehicle 
over e l l  types of terraja.  

70 Detector pa311-t m a  satisfactory fur use on 1ege;ings erzd 
he b e t  a. 

The paint was tested under conditions of extreme cold, ~ 5 t h  the Pal- 
lowing result# (141)f 

I, F a i r -  mixed easlly a t  terpemtures down to minus 25OF. 

2. PaSxlt was a p p l i e d  easily at tenperatures d o w n  to 09. 

3. Pairrt dried on a metal ~ ~ r f a c e r  
aa ln 20 hr, a t  t S b F ,  
b. In 30 br. at minus 50Po 

4, Liquid R placed on a painted m e t a l  panel at a temperature of c 
a. 340F. caused a caror change in l e s s  than one minuted 
b* Minus 50F. in two ~inutee .  

5, 'Exposure of paPnted pnslsls to alternate warmth (659.1 and 
extreme cold ( 0  to m i n u s  2 5 0 ~ ~ )  for a period of 15 days E i d  
not noticsably arack or pee l  t h e  paint, 

Paper, Liquid Vesicant Detector, The detector  paper wms .a m ~ d i -  
fication of the  Liquid Vesicant  Detector PaSnt X5 in that it represented 
a prepared use of i h e  pa int .  It was standardized w i t h  the (142). 

Light Bristol board was roller-coated w i t h  the pairrt, cut  up, and 
bound fn mual l  bookXets for issue (143)- 

The use and I fn i ta t ions  were s ix i l ar  to those of the paint, except 
that none of the problems fin the applicatien and drying of paints were 
preaent , 

Sheets of detector piper were deteched frm- the kooklets nnd placed,  
oliver-drab-color  ids up, on a surfece fully exposed to the fall of 'li- 
quid ergent6. Draps of l iquid agent produced red spots cn touching the 
paper a 

141, "Test of CK$ Materiel jn Extreme Cold," UW Project No, 426, 
Appendix AA, 23 Feb 1944, 

142, C?BTC I t em 456; C'H!PC Item 483, 

1456 'Paper, Lfqufd Vesicant Detector, M6," CWS Spec, Roo 197-54-231, 
5 Dec 1942. . 
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Description of Standard I tem6 

K i t ,  H Vapor Detector, M4 ( Limited standard) 

Military Repuiraroent . A ktt to detect and identify mustard and n%- 
f rogen mustard vapors. 

Desoriptim. The carrier is a m a l l  wooden bar, 7-514 x 4-1/2 x 
3-1/2 Fnches, with  a carrying handlep The c~rrtents consf st of:  (1) a 
one-ounce j a r  coataining thirty-six detector 'tubes; (2 )  a ane-ounce jar 
cantaining developing solution; (3) a one-ounce ;jar cantainlng test re- 
agent; (4) a medicine dropper and holder; ( 5 )  a box of safety matches; 
(6) a aet of fnrtmctione (CRS 1nsZ;ructions No. 23); and ( 7 )  a rubber 
ampline; bulb (see fig. 2 7 ) ,  When f 5 l l e d  it weighs 2 pounds. 

. 

Operation. One mm, usually a gas EO, operates the gas detector. 
A tube from bot t l e  A I s  plrsced in the hole of the rgbber bulb, red dot 
i'o.mrd. The bulb i e  squeezed and released seperal times to dnrw a sam- 
ple  of air through the tubeo The tube is heated by means of e flame un- 
til the red dot turaa yellow. On cooling, a few drops of aolut3on fFm 
bot t l e  3 are added by means of the medicine dropper. A blue color Pn- 
d i c a t s s  the presence of mustard or nitrogen mustard. 

Packaging. Eaah Mt is packed in an ind iv idua l ,  regzlhr s lo t t ed -  
style, double4 aced, carrugated fiberboard box. 

Paokirrg. Ten kits,  in their f ndividual cartons, are packed in either 
a o l e m y w o o d  box or P m i l e d  m o d  bar equipped with a water  propf 
paper liner. The box ha8 inside 8i.mensions of 27 x 8-1/8 x 8-314 inches. 

Palnt, Liquid Vesicant Detector, Y5 (~ t sndard)  

Military Iiequirement. A paint  to be applied to surfaces to indicste  
the subsequent presence of l iqu id  vesicant 

Description. The p a i n t  is an o l ive  drab p a i n t  that dries in about 
5 hours, 

Opsrntion. The p a h t  is handled much l i k e  an or id inary  pet&, It 
is  stirred up and applied oPfth a brush. Contact of l i q u i d  vesicanb wzth 
the pa in t  produces a red  spat. 

2 ,  32-ote, round, f r i c t i o n - t o p  metal cans, 
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K i t  M9 ma tested i n  extrsme co ldo  The k i t s  gave a p o s i t i m  t e s t  on 
B-contaminated surface6 at tsaperatures a a  low a s  m i n u s  25QF. CaXd%mi- 
mted surfacerrr after deoontami.llation arSzh' W C  gave negative t e s t s *  K i t a  
gave a positive teat for CG at m i m a s  10 F. men tested ia a CG cloud pro- 
duced by a vial  frbln a field idePtificatSon net .  The red top bottl6 
(nitrogen mustard indicator) froze,  but d i d  not break, at plus 2 8 T .  The 
blue t o p  b ~ t t l e  {mustard indiccatok) froze ,  W k  did break, at mims SQF. 
The f'roeen aolutians were  ati is factory after befng thawed. At t e m p e r a -  
tures below O?&, t b  heatPng elercerrt of the H tube was $ 1 0 ~ ~  to react Kith 
the solution in the  alminura t o p  bottle ,  hut i t  prwided suffioient heat 
for the t e s t  ' he .  pump d i d  not functtan properly at cold temperatures Q s  
$0 f d l n r e  of the pieeon to seal, The sohatian8 were kept from freezing: 
in extreme cold by carrying the kit under the outer clcrthing (206). 

The stabil ity under tropical coxkdit5ons of Chemical Agent b teo tar  Kif 
W wns mrkedly improved by packaging the detector tube8 and . so l id  reagent8 
in- lead.' The stab1 'lity of the mustard8 detector tubes rmr imprevad by in- 
cludfng a small percentage of NaHCO in t he: impregnating oanpositfono ,The  
development, of the aro&tcala detector with s o d i m  hydroxide solution 
makes this tube more sensitive to L, ED, and YD at high b d d i t i e s .  W 
over 120 detectors evaluated for possible use in Chemical Agent Detecrtor 
K i t  M9, none was found to be superior to %he tubes in Kit EN in the for -  

h o n g  the 132 deteohare Wfch were investigated, only 2 could 'be 
recamme-nded f 6r uae in Chm.ioa1 Agent Detector Kit YIS These were a direct 
test etrcrenfosls detector and an AC detectoro 'Pwo other detector8 which 
mere ef possible value for Chemical Age* Deteatar Kit yI8 were a miter da- 
veloped matarbs deteetor and C G 4 X  detec tor  (207). 

KJt, Chemical Agent Aaalyser, 1610, Thirs kit. m s  a portable unit 
oorrtaiuiaa oo& t e a t s  and equlment for the detection and idex&ificatiba 
of C a  a g e k s *  It corrtained Gbes, papers, and reagents. As ~ s s u e d ,  Che 
reagent bottles  contained dry reagents and required t h e  addi tSon of sol- 
vents. The k i t  contained rephcaent  naterial and was self siiff icfent to 
a cox-siderable extent for extra solvents. It was designed p r h a r i l y  for 
use in copjunction with C T ~  Mobile Laboratory M3 which rrould uaually , s e m  

2050 CWB Project LJaa 426, Appendix CC. 

207 " Detector Tubes for K i t ,  Chemical Agent W e c t o t ,  #9," YIT MB No, 
145, p. 1, 28 JUT 19460 - 
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as the soume of addition-81s. 

The container (aae  Pig. 14) m s  a sheet ekeel bax 19 x 6 x 7 inchea 
psIAted alive drab int;orior and exterlar, and earribd by a leather handle. 
The interior - 5  divided inti0 t w o  sections, A shelf cantcsined sixteen 
battles of solutione, three t e s t  papers, three heatera, and one rubber 
sampling bulb (see f ig ,  15), The battau eectiorr (eee fig. 1 6 )  cohtaimed 
sixteen bottles of magenta, ~eventy-five s l o t t e d  wooden epatulas, a b m  
of detector tubes (see Pig. I?), a a a ~ p l i n g  pmp, a tin oan a 5th fume$, 
and packagea of detector papers ( see ,fig. 18) ( 2 0 8 ) ,  

The ki t  m a  designed f o r  uils by technicral personae1 rho ~nBarstend . . 
the ehermistry and the properties of ahmioal wtmfara rgelrts and are capable 
of improvising t e a t s  WEB irrterpretisg rcsulks, It 3.8 more ccaiplete and 
f h x i b l s  than other detector itemse Agents covered include: KD a, a F  
senical resicants, CK, LC, DP, CG, PS, CW, and BBC. Tasks ror other agents 
can be added (209). 

A field t e s t  of the Mt was made, asd it was farad C h t  agents uaed 
for the t e s t  wsre quickly and positively detected and ideatifieti. The 
kt% ma cox~rsidered f lexible s h c a  It inaluded empty b&tlss  aorrilabls for 
Pf llisg with reagents as required (210) a 

Chemical Agent Amlyscr Kit E l 0  nas standarditad end designated 
Chemical Agent h l y s e r  K i t  M l O  (211), 

B i t ,  Smoke Zdentiffccation, M11. This kit oonshtad essentially of a 
set 02 apparatus and reagents for the Identiftcation of smoke sampler aol- 
h t e d  in apecia1 tubas, The k i t  coatained eample tubes, but no pmp. It 
-6 aesumd that the pump frm Detedor %.St MQ kmld be amrilabls. Liquid 
rsagcnts and solvent8 were requfuired to prepare it for use. The item aas 
desf@sd primarily for uee in. conjunction w i t h  W i l e  laboratory MS *iah 
supplied additiaaal chemicals ( 212). 

aafrsn f i e l d  t e s t a  wsre conducted, it r a a  found that; a l l  agents tridd 
mre positively ident;fi'lsd, but oaraful  color dffferentiation m s  U 6 G e 8 8 a T y  
for  proper recognition of negative resultn, Constad Pifling of the 

209, T W R  1005, Appendix, p o  1. 

210, "Mobile hboratary, M3,' C B  Projeot 522, Report ,No. 2, 6 b r  1948, 
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