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Tiem 2868
Apprnach: The frllowing tasks will ce underteken:

(1) Improvement of tne artillery spell with regerd te
leskage, 1als work will involve & study of & one-plece shell
with a dual closure system, in coordination witn -Ordnance
Corps gevelopment. ; : < amo Bo , :

(2) The persistency snd non-persistency tests being conducted
at Dugway Proving CGround with the 175~ and 155-m0 GE Artillery
Shell will be eveluated and the d=ta cbtaired will be utilized
ip further dissemination ctudiies and new shell developments.
(%) <lose coordinztion with the Orénance Corps will Pe
meintained so that 21l new snell developments can be investigated
and evaluated e possible future chemrical weaDOnS. .

(1) Conduct necessary coordination with the Ordnance COrps

on development of Spell, Gas, HD, &-inch, T19 Series.
Subtasks: None ik :

Other Infcrmation:

(1) Refersnce 1s made to Project L Ci-15-012 epproved .

19 Nov 1:48, CCTC Item 1928 and Prcject Lon-15-020, approved
2% wey 1951, COTC Item 252.

(2) Reference Ordnance Corps
WShell, Chemicel, &-inch, T19
5> Jure 1953.

omrittee Item 34933, subject:
sr Z-inch Bowitzer” dated
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PROJECT DATA SHEET

1. PROJECT TITLE: Agant SS (U)

2. SECURITY: SECRET

3, PROJECT NUMBER: L-08-03-Cl5

5. REPRT DATE: 1L May 1954

FIZSLD OR SUBJECT: Chomical Warfarc

5LD OR SUZJ=CT . SUBGROUP: Agents-

ICAL OBJECTIVE: C(CW-le

ZANT AGENCY: Chemical Corps

TING AGENCY: Cml C Ressarch and Engineering Command

TING AGENCY: Chemical Corps '

IPATION ND/OR COORDINATICH: .Jrmy (AR)

RACTOR WD/OR LABORATORY: Cml C Chemical  and Radiological
Laboratories

. REL.ATED PROJECTS: L-08-03-001, L-61-1l:-00L
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IO DATES: Research ==——-=-=eem=-—== Continuing
Develorment —=-----e-ee-
Testing —m—mmmmemmmaomm- -

Operaticmzal Zvaluation -

18. FISC.L ESTIMATES: FY 55 - § 50M
20. REQUIREKSNT iND/COR JU "’T’T“TC TION: T is a continuing need for chemical
k3 n

he
warfere agenss morse eifsctive than present ga_:’as. In meeting this requirement,
it is necessary to wncover specific types new classes of highly toxic and
physiclogicelly active materials. In the corntinuing search, atien mon should

te giver to natural toxic products (flora =nd 7

Hy fb "

faina).

—_—

21, BRIEF OF FROJECT WD OBJECTIVE:

x)

SD

o Brief., This proj=ct deals with the
and finally the synthesis of "hs toxic princi
Preliminary investigation of this +toxic indic
weilght

olation, proof of struciwrs,
e found in certain shellfish.
tss that it has a low molecular

b. _-kncroach; The poison is- isclated from the syphons of toxic clams %y
extraction with acidified alcohol and purified by means of ion exchange and
chromatographic colums. The structure of the purified poison will be
attacked by the application of +the msthods commen to such a problem. ‘Ifter
the siructure has beern proven, the synthesis of said structure and certain

analogs will be attempteds
ce Subteszks. Nons

de Other Information, The toxic clams used as a sowee of the poison
are obtainad in JAlesken waterse

ize said poison along with

1., Bosic Research. Leboratory ressarch is required to determine the
thes certain analogs thereof,

structure and synth
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2, Fund Estimetc: Tschnical QOperations . e . e "

Specific Tasks:

le 01 - $1LM -1 Professional - 1 Non-professional
02 - 1M - Travel to contractors o S

08 - 2 - Expendable laboratery suppliss.

B. 09 - 3M - Leboratory equipment PN
Ce 07 - 30M - Cor'trac‘c for identification of toxin,. ... ... .. "
Mathieson (Squibb) ' .o
3. Remarks: This project will carry on +that portion of Technicel .- -
. . - T T = N . .~ . . PRy ' - - .2 . -
‘roject Noe L;-Ot-TL',—OOLu Techrical Of‘gectlve BW-1, that falls within Ressarch

nd Zngineering Commond responsibility

Background. Shellfish poisons have been investigated at the Camg

Se
)Jetrick Biological Laboratoriss for about five years and, prior to thet time,.
¢t the Uni versity of Califcrnia end at Northwesterm University. The intarest:
2 this poison is based on its possible synthesis for use as basis for a new
W agent. The poison has a molscular weight of 327; it is believed that it

o Q

;&1 be synthesized., It is more toxic than any other known poison of low
tolecular wsight and, as the hydrochloride salt, is stable to boiling in watsr
xnd to drying in air. It is stable in certain- soft drinks, ordinary chlerinated
rinking water, and coffee,

The. purpose of the resecarch on the poiscn
d worlk out s method cof synthesis., Purification =
£ cation exchengs recsins Amberlite IRC-50 and XE-£

ottain its siructure
cmplishsd by the use
lowed by chromato-

s

r‘ ;\J [N

raphy on alumina. The purity of the product has 'cev._- gstablished and ths =
1D determinted to be 3 to L micrograms per l«:gm of tody weight by intravenous S
njection into experimental animals. The quantity of purified poison avail-
zle for study has been ex*cre‘.c,-y small =nd h;. necessitated carrying out
uch of the work on structurnl determination on 2 micre scale, bub comsider-
cl:, progress has alr c“cy b:en made on chemical studiss of the poison.  The
olecular formula is C E &, 0.Cl, . The compowmd is optice 1ly active and hos
nly end absorption in” t 8 Ul¥refiolet region, indicating the abscnce of
romatic or conjugated unscturation. Infrarod studiss indice to the prescnce’
£ amidic type groups gund probably hydroxyl groups. Two titrable functions
.rs presen*‘a with pK, values of 8.0 and 11.L. Jcidic futctions and carbonyl
roupings are nct present. The presencc of at lsast cne guanidire grouping in

= g
he molecule has bdecn, est &bl*sh.,d and also the pressnce of ga arrangement of
n kalineg

Loms capeble of giving. ?? -alaninc and glycine on alkaline hydrolysis.
e e
2
4 G7
o Lo
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Both musssl and clam poisons have been found to take up one mole of
hydregen at atmosphsric pressure and 30°C in the. prescence of platinum or
palledium catalysts. The reduction procesds with ebout the same facility in
acid, nsutral, or alkaline aqueous solutions end is accompanied by a loss of
97 to 98 percent of the toxicity. The original poison is not regeneratod by
ary simple oxidative treatment. The dihydro compownd differs in qualifative
tests from the original poison in that it does not give positive rcactions with
the Jaffe or Pauly reagents. The optical rotation is cbout 85 percent as great
as that of the non-reduced poison. When treatod with periodate, the dihydro
compound reacts with only one mole of the reagent, while the non-reduced poison
reacts with threc moles of the periodate mdcr the same conditions. & study
of the infrarod specira fer deuterated and n~dcuterated samples of the
peison and of tho dihydro poison suggest t‘ ot most likely & >C = N7 group
has been rcduced or a >C-¥ T group has been roductively clcaved in the
reacticn, : '

cH
It b”s beon shown that the poiscrn takes up one mele of oxygen upen
treatment with dilute alkali ot room *teomperz

I ture, The prescnce of oxygen
is necessary for the procduction of the com h characteristic absorp—

dia
tion in the ultra 'VlCleu. Mo recducible unms:

in turation is produced upecn treat-
ment of the poison with mild &lkali in ar atmosphere of hydrogen. The
product of mild alkaline oxidation, after the uptake of two moles of hydrogen
by catalytic reduction feor cach mole of oxygen consumed in its production,
connot be reversibly oxidigzed to the originzl substance with characteristic
cebscrption in the ultraviclet. The dihydro poisern, upon mild alknline
also takcs up one mole of oxygen. In this case, no characteristic

Ea g -
crcasnmen
Vi

t)
iclet abscrption is produced.

Onc methoxyl group has been introduccd into the poison molecule upon
trsotment with diazomsthans. Wo I\I—ﬁet“yl group was found in this producte.
Thc strong basic group (pK, 1l.i) pres in the poison was lost in this
rcactions This may have bsen o result alinc conditions uscd fer the
methylation,

Dchydration of the peison to = n~rcmatic-type compownd with concen-
trated sulfuric or phospheric 2cids has not been found possibls without
2xcessive dostructicn of the molcculca

Vigorous ccid hydrolysis of the poiscn has boen carried cut wnder
sevaeral sets of conditions to produce a mixturc of products which give

charactoristics abs orptlon in thc ultraviclet rogion and positive reactions
with Weber, Sakaguchi, ninhydrin and P-dimcthylaminobenzaldchyde reagents
¢ 1,3-dikctoncs is ncgative for the

The Weygond test for cne-diols an
poison and for the dihydro poison.
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' ‘Work has boon carried out (1) with the University of Cg.llfomm,
hwestorn University, University of Illinois, 2nd the Squibb Instituts for

Nort

Mcdical Rescarch (Mathieson Chemicel Cos) on the isolation and dotermination
£ the chemical structure of the poison, (2) with the University of Californin
and the US Department of the Interior cn the collccticn of toxic shellfish,
(3) with the Chemical Corps Medical Lnboratories cn the pharmacology of *ho

peison, und (L) at Camp Detrick Blologlcal Laboratories,

£ Future’Plans
1. A progrom will be initiated 4o dotormine the structurs of the

shellfish peisone.
2, The synthesis of compounds, bascd on the model shollfish

~structurc, will bas carricd out.

3, & program will be initiatod for ths dotermination of the _
activity of compounds rclated

tionship betweon structurc and physioclogicol
uctur urally to the shellfish poison moleccule.

G9
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PROJECT DT SHEET

1. FROJECT TITLE: JArea GB alarm (U)

2. 3SSCURITY: SECRET

3, TRCJSCT NUMBER: L-08-06-025

5. RESORT D.TEs 14 Mey 54

&, 2iSIC FIELD OR SUBJECT: Chemiecl Woarfare
7. SUBrisLD OR SUBJBCT SUBGROUP: Detection
Tas TECHNIC. L OBJECTIVE: CW-La

COGNIZ.NT JAGENCY: Chemicnl Corps _

DIR®CTING AGENCY: Cml C Research and Engineering Command

10. REQUESTING .lC_JI\‘CY. Chemical .Corps

11. TARTICIFPATION AND/OR COORDINATION: - drmy (zrx)

12, CO8TRACTOR WD/OR LABORATORY: Cml C Chenmical and R"dlo1og1cb1 ,
Laboratories )

\O
e o

13, RELATED PROJECTS: L-08-06-006 - L-08-06-015
1,, DiIE iPROVED:

15, 1A

COMPLETICN D.ATES: Ressermch - 1955
Development - 1956
Testing - 1357

, Cper 2l Tvcluntion - 1958

18, FISCAL =STIMATES: FY 55 $150M _ . _ : ’
20. REQUIRZ»=NT .WD/OR JUSTIFICATION: Since G-agents are extremely toxic. cnd
give little or no scnsery warning of their praesence, automntic warning dGVlC"S
ars rsqguired, Marms being dsveloped wmder Project --,—Ob—Oé-OOé ars 2ll of the
spot~stmpling type 'Nhl ch sound wher an ngent cloud ancompasses the alm m. The
LOPAIR alarm will scan a long path and detect the presence of agen Ethh h
nect yet reached the ale.:'m desvice.
21. BRIEF OF PROJECT WD OQBJECIIVE: .

e Ericf (End Item) -

The objective is to develop an arsz scaming alarm operatiag ever long
paths, utilizing infrared principles. Thse folleowing charzctsristics will bo
used as a guids in the . development wuntil formal militery characteristics hav

ncorly instontancous warnine,

l. Sh2ll sutematicolly detect and give n
by visual (light) meoms and bty - sound system (boll) of the presence of
potentinlly dengsreus concenirations of G cgents in the area sconned.

2. Shall ve zble s scan 2 total path length on the order of 1/2 to
5 miles or lsss when desireds

rcc of interferesnce from substcnces llke 1y to be

or .
in the fisld. ’
« L NN

-~

GL0
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as Briof (Bnd Ttem) (continucd)

L. Shall not cmit visible or near L::frared radiation (wnder 3
microns) which would revezl its location dur ing cither day or night cperatlons.

5, Shall be capable of continuous operation for a period of‘ at least
twelve (12) hours without attentimm.

6. Shzll be 2s smell, compe.ct, ond easily transportable as consistent
with other requirsments, and the electrical power drain shall bas as low as-
possitlce

7« Shall regquire o minimum ol supervision end maintcaence, and b
cepabls of opcration in the ficld by enlisted personnel with a minimum of
speeinl training, training sguivalent te that of " "ﬂky-‘b:zlky" ODCTrATOr Se

-3

8. 5hall be sufficismtly rugged to withstond normal field usags.

95 Shall be so constructed thet it will e operablo in thc temporaturc

n e .
range -UN"F. to 125°F, The alerm shall be capatle of operation et .RE values
of 10 %o 100% in the operaticnal temperature rarnge noted abeve. -

10. Prolonged storage in any climate shall not impair the oper aui‘or\al
officicney of the alarme (Enginecring Test tempersturcs range from -80°F, to
165°F.) Ths alarm shall be tropicalized in acc cordance with d-;.\I-T—lp2
specificationse.

1l. Shall opcrate from 2 volt D. C. powers

t. Approach

This project is heing set up to develop the LOPAIR principle into 2
usebles end item, the feasibility heving becn previously determined wder
Project L-08-86-015, This alarm is to be developod initially for G agents
but eventuzally it should be possible to adapt it to o wvaricty of texic agents,
perhaps including BW. Curreat LOPAIR models are too lerge and complex for
front-line use. Initial cmphasis will be e produce a prototype small and

light onough for such usse.
cs Subtasks. Lonec

ds Cther Information, XNoze

Gl1
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DiTEs 14 Mey 5L ! .
'IELD QR SUBJZCT: Chemiecl '.%‘ar«are
LD OR SUBJECT SUBGROUP: Detsct
7 TECH’L\-IC-L OBJECTIVE: CW-La ,

o COGNIZMT AGENCY: Chemicnl Corps : :
Qe DIRECTING AGENCY: Cml C Ressarch and Enrlneer*..g Command

1C. REQUESTING : "’"C Chemicel Corps.

11, PARTICIPATICE D/OR COORDINATION: .L"::J.j (4R)

Qi TRACTOR --‘.\TD/O% LABORATORY: Cml € Chsmicsal and Radiological
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13, RELATED PROJECTS: L-08-06-006 - L-0S-06-015
i, DiTE iTPROVED
i5. FI
17. = : Ressexch - 1955

Develorment - 1956

Tcsting - 1957

Opercticzal ZIvealuation - 7958 i
18, " FISCAL ZSTIMATES: F¥ 55 §150M ; :
20. FREQUIRZENT WD/CR JUSTIFICATICH: Since G-agents ars ext*enw‘f toxic and
give 1ittle or mo scnsory werning of their rresence, autom~tic warning devices
are reguired., Marms being developed wrder Project L-08-06-008 zrs 21l of the
spot-srmpling type which sound when an ogent cloud encompasses ths alaerm. The
LOPATR alarm will scan a long poth and detect the presence of agent which has
not yet resached the 21lzrm dsvice, .
21. BRIEF OF PROJECT JHD O3JECTIVE:

ce EBrief (End Itez) . @
The obgectlv is to develop an aren scaming clarm operating over 17«
aths, utilizing infrared n les. Th f llow'lnc characteristics will be

WL
1S, :
sed zs 2 guide in the dev rzal military charactcristics hav

ive neorly instentencous *.'ammg,
o

: (bell) of the presence of
:+s in the area scrmned.

2, Shall te 23ls ta scon 2 totsl path length on the order of 1/2 to
5 miles or less when desir

3, Shall bs frec of interferzz—ce freom substonces likely fo be
gencoumntered in the fizlce
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es Brief (Iind Iteom) (corntinued)

L. 8hell not cmit visikle or near izfreored radiation (wmder 3
microns) which would reveg.l its location during cither d’x or rlc-ht onera’clons.
-—

5. Shall be capable of catinuous operation for a period of et least
twelve (12) hours without attentions

6. Shall te es small, compact, and sasily.transportable as consistent
with other requiremcnts, and the clect 1'102-.1 cower drain shall bs as low as

(o
[0}

7+ Shall require & minimum of supervisior ond maintcanomcc, =nd

capabls of oporation in the ficld hy enlisted persomncl with o minimum of
special training, fraining sguivalent to thet of "walky-talky" operatorse

8. Ghall be sufficimtly rugged to withstand normal field usa CEG.

95, Shall be so censtructed that it wiil be operablo in the temperature
PENEE - - Q- 5 Lz Lo
renge -4°F, to 125°F. Ths alarm shall be capatle of operation &% BE values
of 10 To 100% in the operaticnal temperature rormgs noted abeovs.

A / L e £

10. Prolonged sterage in any climate skall not. impair the oncra‘c onal
officicncy of the 2larm. (Zmgi ingering Test Temperatures range from -80°F, %o
165°F.) The alarm shall be tropicalized in acccrdance with JAN-T-15
specifications,

1l. Shall opcrate from 24 volt D. C. powcr,

This project is heing set up to deveclor LOPAIR principle into 2
uscbls end item, the feasitility heving hecz previously detommcd wder .
sl initially for G agents

Project L-08~o6—015 This <larm is to be deveicped

but sventually it should bo possible to adnzt it to 2 'V'&l‘l’.?uy of toxic ogents,
perhaps including BEW. Currsat LOPAIR models zrs too large and cemplex for
front~line use. Initicl cmphasis will be So rroduce a prototyps small an
lizht crough for such uses A

ce Subtasks. Nonc

de Ther Information. Noac

Gl1l
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Backgrowmd

the long-path infrared

The rame LOEAIR has teen coine e
5 sconnad rathsr thean a

<
ection system in which the aunosph;.re itsels
ample iz an absorption cell, )

Work on the LOPAIR system is currently boing stressed because it is
potentially superior to spot-sampling systems in that large arcas cen be
scarned 2t one time, and the system is petentially epplicablo fo all G
agents and possibly other CW agents, cnd BW agaents. ¥ield tes®ts have been

Carroll's Isinrnd with 6B IIlLID.lulO”‘S, é.r.d igtection hos besn made as
nt cloud passc-c through the infrared beam. Semiquantitat
ad in thesc tests indicated thet a nm.l“ of less than 300 £i, would
a2 detection of lcss than O.1 mmge C'P/l. of eir., Subssquont deter-
rs of the GB vnpor atscrption coefficient by specislly deov ised
Ju

s yiolded results which indi ce. ed that a path length of 200 %o 225
rould give on attenuation of 1% at the dstecting wave length for
mmge GB/ls

It has also bsen dcmonstrated with ths modified laboratoery
spectrcmeter now being usad as a LOPAIR inmstrumexnt that operatica over path
lergths of at least 1,000 £t. should be possitle. Im roved izmstrumentation
new being davclooed should permit oven grsatsr paths where topegrapny end
cther conditions =z.lcw,

Work is alsc continuing onm the development of more efficient optics
and filters. Recent devclomments in thess field may make possitle consider-
able reductions in size end complexity of the equipment, as well as
increasing tho ease cf using this system for the almost simultazcous
Gotoction of other Ci agonts. Extensive studies have beon mads of possitle
intcrfercnces to be sncowmteroed in highly i.dastr:.alizcd arcas o8 well as
in thc ficld, where smokvs and fumes are likely to be encowmtercd. To
data, no interforences have becn found which snould affoct a bichromator
SYSTeme

The Armour Rescarch Fowmdation (coniract DA18-108-CML~-4320) con-
structod an insirume=: similar to that made a2t CRL. Interforence studics
were run in tho Chicago arsa, and nonc werce cncounterced. A DEW-1ype infrared
souwrce was developed, ubilizing a rugged ceramic radiant, fueled by either
gascline or propanes A small, 2-1/2-70. oropane "yl_nd;,r can cperate tho
sowrce for approximaiely 25 hours., Armour is ccatinuing this werk under
coniract DA18-108-CHL-5065 ond is engaged in converting th:ir study instru-
msni to a bichromator or Swo-wave length comperison instrument in order to
prevsnt false alarms from objccts intercepiing the beam path and attonuatien

of *hc beam by dust and smoke, ctce

3
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The Farrond Optical Cempany (contract DA18-108-CML-4B19) is
devoloping « small, portable LOP.AR wit for field usss This instruwment
will utilize a trichromator (three-wave~length comparison) principle for
increased sensitivity and stability. This urit is rnow being assemblod, end
delivery is scheduled in thc near futuro.

fo Futuwre Plans

1. Development of improved optics for cclilecting radiation from
distant sourcese

.

2. Investigntion of naorrow-beand interfersnce filters to rcplace
prism or grating.

o

3, Continue tests tc determinc effsct of fog, rain, smcke, and
other atmospheric materials oz the systems

Le Test prototype alarm whon rececived from Farrand Optical

Company s

s+ Investigate ond wrepare a minicturized zrototype o mees
ulrcmentse ;

stated re

GL3




o ¢

¢

o

N O gy oo
* o {0 @ °

(3

[l
N OWm-~]
®

[
W\
°

14,
15.
17.

21,

L~-98-05-026

& Technology, DFG (U)

tal 8] )
Yo Ql o

c .
ORT DATE: 14
BASIC FIEZELD OR ST Tasts & Operational Zvealustion
SUR FIZLD OR SUB. Z)
TECHNICAL 0BJ=CT i - I0-14)
COGNIZANT Y: Cml C
DIRECTING AGZHCY: Cml C R&E Cecnmd, A Cml C, nd.
REQUESTING AG c
PARTICTPATION OR COORDIMATION: (4R) Army, TSAF, Sig C (c)
CONTRACTOR AND/JR LASORATORY: Dugwey Preving Ground
RELATED PROJEZCTS:
DATE APFROVED:
PRIORITY: 1-3
ESTILIATZD CEPLETION DATES: Res -
Dev - ‘
Test - Cont
Op Zval -
rY rISCAL ISTZIATES: 55 - 18CCH
SUTERSEDEL PR0J=0TS:  4-98-05-021, 4-98-05-022 and 4-35-07-001.

>

k
5
-3
'~
¢

n
o
Ny
)
3
»
O
cl
[¢/]
vy
'J
(7
cl
)
«
|
]
f;
i
<l
'h
H O ®n
7
> B
o
I\

e B V]
[
81
‘J-
0]
l.—_l
b
O
a1
0. H

U 0O
o3
<
0
._l
Q
}_J
w
3

o

v
'\7 1]
D v
2 cl

30
ot
)

o ‘g
%]
= L kS e O
;

o
a B
o O
SV AR
’J-
o)
8]
% )
}oo
O P
3
%

!

[§
s
'Jl
I

kel
U] ﬂj
1= b
I3 g
Bt
{4 O
[
. O
to]
1
o
d.
10
g
O
3

[(q}
®w O

¥

ot

b o

'J
-1

0

ct
L e O
o o P

!

g

H
RO T )

e

i

o

M
13
0
o
-
(e}
w
(o N

L k09
,_l
cb
I ot

SO O
I3
M
ct
£

SO
o]
Lo
o
[N
11}
Q
ck

H
ct

ct

-
®
Ly
[0)]

q

(0]

8

2 cl
ol

o

o

Q

O
;
¢l
3N
-4 O
]
(VIS
B
w
2
[ B
o
ct 0
[
3

n
¢
¢t
+
<
o
Hy

ol

3
[}
o %
m
(o2
o N
<
U]
[ ]
H .r«J e}
et o (]
o
»
"y
m
o’
l""
(=

™
ct
O
H
w
0
(@]
ct
’_l
P '
YN
cl
g
U]
[(]
<
M

[84]
Ry
14
&3]
)
O
11)
vl
2%}
D
i)
(@]
-3
=
(@]
3]
S
)
(@]
3
v

U]
0]
M
H
o,
]
e
ok 1
U
®

13
|
o
(U]
O

+ ck

2] by
n

5

"1

0 0’ (9]

[t

k@

(]

(8]
3ty
3
4

(S
)
[}

ol
il
O
5]
e}

'
!
'l
8]
- @
1
5 1y
AN
cf B

n characteris
agent conce
==s for dstec
hnigques for
cting the evaluaticn of field

¢l

0
vy Y
O Yo

£

o 2 S ()]
¢
B

ck 2.

3
F
!J-
1
W
¢]
e
lJ'
cl
b

N
- 13

R

®
HoQ ck O

ki3 o3 ow

e}

i
[e}

e Hy
('1
|
i
o
| dd
5

. ()
O
8]
Y
o]
H
O
ct
(]
[e]
cl
'J-
o
B
o
L

ct
]
[§]

Il
'_J-
I3}

ST S RN}

Byt e
[0}
I

0]
QO P Fy e O
-2

contamineticn. .
rscasting of atmo
sts of chemical,

gl e
cl
93

— (u
3]
(0]
)
n
o
]
B
ck
i
f

©
= o

o .
H
4
=P,
[¢]

o

o -
Hygomon O

(¢}
o

ne or more of each munition

b. Approach. Tests will be made oxn cne bs
filled with sither a simulant or 2 (W ageant fired static‘zally or‘dy'{mzu-
cally. % agents will be studisd in test chambers azd in the field
usine ser.ling devices and tess animals, Sampling devices will be

daly;
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used in field grids %o determiihe agent ccncentration, cloud *travel,
persistency, and dosege ereas for varicus time intervals. Ain estimate
Te

of the zgent's probzbls effect on man will be determined by the use of
test animals on field grids., Individuel items of CY materiel used in
detecticn, protection, and deconmtamination of CW agents will be tested
according to militery characteristics and operaulone.l requL ements,

A continucus crifical evzluation . of present techniques, methods oxd
equivment utilized in CF field testing +ill be made, Based upcxn <this
e"a’*'aulon, necessary steps will oe tek=n to increase the relizbility
xich can be assigned to te Tion will also be taker <o
d velop and procure suit ble instrumentation epplicable to field °
sampling, laboretory anslysis, "ard data co llection and processing.

Methods will be develoned for forecastin
in relation to scheduled field tests.
1 the need for add

e

cornfined to DFG wntil
tropical and/or erctic sites, is-indi
extended to chese other sites. Dat
vector statiomns, together with deta
sure ani wind vector profiles, up t
w.1ll be gathered and compared with the
to deterr ne the sxisisnce of systemati
waluss the verious peremeters., Cur:
The meteor olog*c factors in the ev

stigated to determine their validity

*b

<|
[6)]

(1) Development of improved devices For ccllecting CW vapors and
scl

(2) Develcomsent of improved enalytical technigues and msthods.

(3) Synthesis and purification of compouncs necessary for use in
field tezt program whick are not availcbls from other sources.

(4) Develepmer: ¢f improved msthods for bislogical assay of CW
‘s

(5) Leboratory study of kinetics of resction between agents and
decontaminants, '

(6) Analysis of CW agents and mixturss of agents.

(7) Heasuremsnt of physical propsrtiss of ccmpounds and mixtures
used in f£ield test preogram.

(8)  Field test supsert, including ins
additicnal items for tslemetering netwerk.
-
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".x.tem2868""' -os
(9) Research’ on” the ei‘fec{'. of meteorological perameters and

physical facters. involved in’ the pred::.cu.cn of ¢gent
cloud travel and. d:.ffl.sn.on. -

d. Other Information: None.. .
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Establishment of Four (L) Secret Projects in the Cml C FY 55 Program
and Termination of Three (3) Consolidated Projects

Concurrence Signatures

/s/J+C.Bones, LtCol, USAF /s/T.E.Hedman /s/Dr.B.Berger

AFDFR, A Cml C, Md. Signal Corps Asst/RWENTM, RLE Comd
/s/L.W.Cather, Col,GS /s/Fsh.Abbruscato /s/H.E.Staples, LtCol,RCE

R&D Sec, QCAFF Ind Div, Mat Comd Canadian Army Steff
/s/S«E.Baker,LtCol, CmlC /s/J.F.Schaeffer /s/H.S.Etter, Cndr, MC, USK

PT&I Div, 0OCCmlO Chemical Corps Board BuMed&Surg, Navy Dept
/s/E.L:Claussen /s/J.M.Davidson /s/S.J.Curtis

Corps of Engineers BuShips, Navy Dept BJSM (Air)
/s/T.R.Mollen,LtCol, CulC /s/D.L.Irgens, Cmdr, USN /s/V.F.LaPiang,LtCol, CmlC

P&-E‘O, R&E Comd : Buldero, Navy Dept R&D Div, 0CCmiO
/s/CeM.Bartlett; Maj, CalC /s/7.V.Ludden /s/Dr.R.L-Fox

Inspec Div, Mat Comd Ordnance Corps Asst Ch/TCW, R&E Comd
/s/R.C.Morris,LtCol, CxlC /s/L.T.Fleming /s/J.J.Hayes, Col, CalC

Sup Div, Mat Comd ransportation Corps ACC=LO/BW
/s/Leo Walsh /s/3.8.S.Hamilton, LtCol /s/J.C.Braxton, LtCol, CulC

Mat Div, OCCmiO BAS, ADW&T (RE & SW) In 0, CmlC Tng Comd
/s/G.E.Ferguson, Ma 3, USHC- /s/Richard Raymond /s/Dr.L.D.Fothergill

Hag, USMC Quartermaster Ccrres Scientific Adviser/sw

Cp Detrick, Md.

/s/C.l.Fraudendorf, LtCol, Inf
AFF In O, A Cml C, Mda

ACCEPTED BY THE CHEMICAL CORPS /s/T. S. ECKERT
TECHNICAL COMMITTEE, 29 July 1954: Secy, GCTC

APPROVED FOR THE CHIEF CHEMICAL /s/WIILIAM E. R« SULLIVAN
OFFICER, 29 July 1954: Colcnel, CmlC

Chairman, CCT

APPROVED BY ORDER OF THE SECRETARY /s/DONALD H. EEHRENS,Mzjor,GS
OF THE ARMY, 29 July 195L: ACofS, G-k
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SUBJECT:

TO: ‘

2.

Report "M"

w 5 Pages
DEPARTMENT OF TES ARMY
- OFFICE OF THE CHIEF CHEMICAL OFFICER
Chemical Corps Technical Committee
Army Chemical Center, Maryland
TSE/5150/ih
28 May 1954

Military Characteristics for Air Force BW and CW Detection
Systems '

Chaeirman, Chemical Corps Technical Committee

References:
a, CCTC Ttem 2224 (S), Military Requirements and Characteris-

D)

Sa

tics for Air Force Defense Materiel, 11 Jan 1951.

Ltr (5}, WCLEI~-L WADC, 18 Aug 1953, Air Force Reguirements
for 5W and CW Detecticn Systems, to CG, Cnl C R&E Comd,
w/L Incls. .

1tr(C), CMLRE-CWD-3 R&E Comd, 21 Apr 1954, Air Force
Reguirements for BW and CW Detection Systems, to Secy,
CCTC.

Discussicn:

Reference 2. identifies approved action of this Cormlttee

which established mili tary requirements for four (L) items peculiar to
the Air Force with epproval of military characteri istics applicable to
each. One of these requirements was for a "Rapid Detect ion Device for

" Airborne Toxic Agents" for which the following statement of characterls-
tics was approved:

MPURPCSE: To provide sufficient warning of the appearance
of toxic (CW and BW) agents to permit activation
of protective measures before wide spread of ex~-

" posure of personnel occurs.'

NPERFORMANCE: 1. The device shall be capable of contin-
. uous and automatic operation to provide
warning of the abpearance of effective

cencentrations of CW and BW agents.

2. The device shall be capable of detecting
the appearance of all CW and BW agents




Item 2873

regardiess of the physical state of the
agent.

3, The. device shall be capable of discrimi-
nating between CW or BW agents and non-
toxic or nonpathogenic materials.

Le The device shall be suitable for storage
and employment within the temperature:
range of pius 160°F and minus 659F.

e 0 upplementary equipment

a of determining the spe-

etected to enable preparation

nt activation of suppressive
ic measures.™

5, The devi
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cific ag
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of sy
zpable
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"TACTICAL DESIGN FEATURES:

1, The device shall be mobile, capable of
air transportation, and airborne opera-
tions.

2. The device shall be self-containsd with
respect to operational power."

be In connection with the Air Ferce requirements for detectien

f 3W and CW agents reference b. stated that the USAF had operational re-
quirements for four (L) systems; namely, (1) Sampling System for Detection
of BW Agents within the Aircraft, (2) Repid Detection System for BW Agents
at Air Installation, (3) Rapid Detection System for Toxic CW Agents in
Operating Aircraft, and (L) Rapid Detection System for Toxic CW Agents at
Air Installations, for which applicablé military characteristics Nos.
325, 32L, 328 and 327 were transmitted. These are reproduced and in-
closed herewith. In connection with these requirements, reference b. re-
cuested the Cml C R&E Commend to undertaxe work specified in three~73)
Cross-Servicing Orders based upon Military Characteristics Nos. 325 and
328. Reference b. further noted informal agreements with Chemical Corps
persomnel to the effect that the Chemical Corps would assume responsi-
bility for funding and development of BW and CW dstection systems in ac-
cordance with assignment of primary cognizance. In view of these agree-
ments and assignmenis thersfor, it was requssted that the Cml C RE
Command develop (1) a rapid detection systam for EW agents at gir in-
stallations and (2) a rapid detection system for toxic CW agents at air
installations, and subsequently, to supply to- the Air Force at the earli-
est practicable date two (2) interim models of each system and ultimately

o (2) fully engineered prototypes of each designed in accordence with
applicable USAF characteristics Nos. 325 and 328 noted above, Tar-
dates of June 1954 and December 1953 wsre established, respectively,
.the availability of this equipment. . Chemical Corps work on develop-
nt to meet these requirements is being conducted under projects 4—-08~-
—-015, Detection Methods and Materials for Toxic Agents, and 4-11-05-011,
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Procedures and Eguipment for Repid Detection of BW Agents.

c. Reference c¢. indicates the Cml C R&E Command review of the
correspondence of reference b. wherein it is pointed out that the mili-
tary characteristics reproduced in paragraph &. above wers superseded by
Air Force characteristics-Ne. 327 and the parallel characteristics for
EW detection; namely, No.. 324 and 325. In addition, it was noted the*
the Air Force considers that the Army detection devices will fulfill tic
requirements for Air Force characteristic No. 327. Since the Army has
no- requirements for an installation alarm, it was considered that the
field alarm being developed under project ,~08-06-006 would fulfill this
need, Since there is nothing unduly restrictive in Air Force character—
istic No. 327, prototypes developed under project L-08-06-006 are ex-
pected to satisfy Air Force needs, It was zlso noted that Air Force
characteristis No. 328 should be substituted for those approved by refer-
ence 2, and reproduced in paragraph a. above and further identified as
Air Force characteristic No. 173, in developing alarms for operating air-

Order (33-616)

N

craft. In accordance with the terms of the ross-Servicing
53-20, priority would be given to G zlarms. Sensor elements cof the
present prototyrss are expected to orovide warning element of the sys-

noted fur-
n forwarded t»
1.~08-06-006
appropriate
istics ap-
2.

[{})
o w
®

tems to be incorperated into aircrait by WADC. Referenc
ther that the appclicable military characteristics had
CRL for guidance of work being carried out under proje
and- L-08-06-015. As a conseguence, reference C. reque
approval action ty this Committee noting that the char
proved originally bty reference 2. WEre now considered ob
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Force require-—
ble character-
tion of more
rewith. A4p-
supersession

egoing discussion briefly reviews
etection systexs and notes that app
sporoved have been superseded by pub
characteristics reproduced and incl
ction on thesé new characteristics
e noted below,
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rce
propriate approval
of the older list

3, Recommendsations:

a-. —aa

Air Force miliitary characteristics inclcsed herewitn
tified as follows be approved:

1) Rapid Detection System for Airborne SW Agents &t ir
Force Instailations (No. 324)

(2) Sampling System for Detection of ZW Agents in Cpera-
ting Aircraft (No. 325)

(3) Rapid Detecti

ion for Toxic Airtorne CW Agents
at Air Force Ins

em
ations (No. 327)

(9%

Syst
4
1%

F

(4) Rapid Detection System for Toxic CW Agents in Opera-—
ting Aireraft (No. 328) '

"ﬂ?!ﬂﬁﬁ:ﬂ:ﬁhﬁh; M3
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4 Incls
1-AF MC 324
2-AF MC 325
3-AF MC 327
L-AF MC 328

ivem 2873

The military characteristics reproduced in-paragraph 2.a.
above be considered sup=rseded by those of Inclosure L
(No. 328).

'The militery characteristics of ‘Inclosure 1 and 2 be con-
'sidered applicable to the work cf Project 4-11-05-011,

Procedures and Equipment for Rapid Detection of BW Agents.
The characteristics of Inclosures 3 and 4 be considered
applicable to the work of Project 4~08-06-015, Detection
Methods and Materials for Toxic Agents. :
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.DEPARTMENT, OF THE 4AIR ECRCE

EELDQUIRTERS | UI\JI"'ED
DIRECTORATE OF REGUI

MILIT/RY CHiRLCTIR
RiPID DETECTION SYSTEM

f‘

(This Military Characteristic
Detecticn Device for [irborne Toxi

_LIR FORCE INSTLILL

STATES LIR .t*OPC‘T
ENTS, uCS/D

-._—‘-

ok

M. C . No. - 32L
£FDRQ No, CSE-53-S4 -
DAT 3 February 1953

ISTICS FOR

F‘Oh LIRSBORNE BE AGENTS

LTTIONS

supersedes M. C. No, 173, "Rapid
¢ Agents®, 27 November 13950.)
b= b4

1. Missicn
This resquir 1"emem. is for o technical development which it is antici-
“ﬁtea vill have application to Supperting Service activities for passive
defenses.
2., QObijectivs
To 2 wide o mezns for rapid detection of hazardcus concentra-
tions cof airborne cnti- -personne el biclogical warfore ogents around and with-
in the boundaries of utilized ereas ot 4ir Force installaticns,
) 3, Evaluation of Intellicence Faciors

& survey of current intel
the enemy to wage biolegical werf

stabliskes the ca:aollﬂty of
the United States..

Lo Propossed Service Employment
To be used arocund and within the bounderies of utilized areas at
an Lir Force installation. .This svstem to be used in conjunction with
an effective warning not Lsznc existing facilities and equipment so far
as possible,
5, 4wvallsbilitv Date
Systems capzble of detecting existing BW agents should be avail-
able at the earlisst possible date. The availsbility of suitable systems
for detecting new B¥ agents should be in consonance with intelligence in-
formation that these agents are avzilable to prospective enemy nations.

Relating To

6. Pertinent Statements T 5
a. Cost. Lowest possiblc consistent with providing a suiteble
capability. :
b. Porsonnel -Involved znd ‘.a::lls Recouired. Skills oeyond the

level of aver:.c Jir

Incl 1

(03]

3

Force perscnnel

must not be reguired.




~

c. Specialized Supvort Equipment. A4n efficicnt system fer
warping which may be used in conjunction with the detector is rcguired.

. d. Proposed Basis of Issue. One unit or system which can
effcctively complete the requirement in peragraph 2 to each Air Force
installation.

7. Agreed walucs

a. ‘The system will be capab*‘e of centiruous and unatternded
operation to provide detection of the presenmce of hazardous conccntration

of airbtorne anti-pcrsonncl B agents.

b. Inasmuch es is feasible, specific identification should be
included but only if this roquirement will not alter or detail development
of 2 systecm capable of dc. tecting a BW hazard regardless of its-identity.

ebility to determine the identity of the agent at the time of detect tien
is de i_.ablc since it will 2id in the repid aCuquthD. of specific pro-
tective and therapeutic measures ‘ :

o

c. Be compact of minimum w
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d. Be c.—.pao 12 of wmithstanding texzpcratures within the range of
pius 160°FD - 659F, however, actual detecticn range will be governcd BY
the effcctive pathological range of the agsnis.

e, Be c_fa:ﬂc of withstanding aréd ¢ dzr corditions
of meisture like.y tc be encountcred at any JSAF installetioen.

£, Bec sufficiertly rapid in detsciing ebiiity to enablc cnactment
of werning end protective measurcs prior o any morked increase in the
airborne BW hazerd.

g. If rcquiring “om,r, be capstle cf contlﬂl.ouﬂf cffective
opcration with minimum power cquircments. Have inhecrent gunlities to
alliow fer the cmployment of existing emergsncy poweT systems.’

h. System shall be such tha
Air Force installaetion will be indicated av
a central location utilizing existing base
systems to the meximum extent.

crditions at any point cn the
=t point and ccrmcaued to

the following Milifery
ox equlnment derived is desir-
ticn of BW Agents in Operating
for Toxic Airborne CW. Agents at
tection Systen for-Tox:.c Ccw

(
} -
o

&
8.
d

€. This Military Characteristic is
Characteristics. Complementary employmen
able. M¥C 325, "Sampling System for Detec
Aircrafth; MC 327, "Rapid Detection Systes
Air Force Installaticns®; MC 328, "Rapid De
Agents in Operating A.lI‘CI‘:..f't".

3 b ok H

/s/ Lewis L. lundell

/t/ LEFIS L. MUNDELL

Colenel, USAF .

Deputy Dlrector of Requirements

M6




HEADGUARTERS UNITED ‘STATES AIR FCRCE
DIRECTORATE OF REQUIREMENTS, DCS/D

M. C. No. 325
AFDRQ No. CSE=53-S5
DATE 3 Fsbruary 1953

MILITARY CHARACTERISTICS FOR
SAMPLING SYSTEM FOR DETECTION OF BW AGENTS

IN OPIRATING AIRCRAF
1, Mission

This requireaent

cnticipated will hove applice
Transport systems. No specifi
cpplicable -at this time. '

2. Objective
To provide = system of sampling
.+o ehable subsequent effective identifica

3. Lvoilebility Date

L. Proposed

Service Emmlovment

£
tion to Strategic Air, Tacticel 4ir end Air
ic wespon system or supporting system is

T should be in consoncnee with the
Agent-munition combinotion. - = SRR

This scmpling system will te employed within aircraft opcrating

with o petential B¥ hazard abocrd.

The somples tcken will be rrocesscd

in order to determine vhether or neot individuals within the zircraft

were exposed to the BW hazerd.

Pertincnt Stoicments

5.

Lowest possiblc

a. Cost.

b‘

consistent with o suiteblc capability.

Skills beyond the

Porsorncl Invelved aond Skills Reaguired.
~a A

lovel of the average &4ir Force crsw poersonncl must not be requircd.

c. Spce

o]

% &
equipped to process

d. Provosed Basis of Issue.
craft cngeged in combat operation
agents and/or munitions will be carried.

Incl 2

r1lized Support Ecuitment. 4 leboratory sufficiently
<he samples is regquired.

Onc sampling system for each air-
cr cucrational support where biclegice.

(Ref. para. 3)

M7
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e. Reguirementis for New Orzonizotions. . Not epplicable.

6. Agreed Values

2. The equipment must be capable of continuous and unstiended
“air sampling for BE agents in all compﬂ*"u.enus accessible to crew
mecbers within the aircraft.

b. Be copcble of withstanding ue-'*oe ure raenges of plus 160°F
to mirus 65°F as well as humidity and pressure rg_nses likely to be
enccuntered in aircraft operg.tlon. However, actusl sampling range would
be governed by the effective pathological ronge of the agents.

c. Be designed for compotcobility with the laboratory focility.

d. Be of mipimm 'weight ané occupy minimum space.

e. The samplers be ecsily instzlled ond removed from the zir-
croft by unskilled rpersonnel.

f. Be easily mointained in the field.
d to the following Military
eristics. Comrlementory employment of equlw, ents derived is
esirzble. MC 327, "Rapid Detection Sy tem for Toxic lirtorne CF igents
¢ Air Force Instzlleations"; MC 324, "Rapid Dctection Systems for Zirborne "
C¥ Lgents et 4ir Force Instcllations™; EC 328, "Repid Detection System e,
for Toxic CW igents in Opercting Aircrafin

7. This Militery Choracteristic is relate
c

/s/ Lewis L. Mundell
/%/ 1EwIS L. MUNDELL
Cclonel, USAF
DISTRIBUTICON: (CONTROLLED) ' : Deputy Director of Reguircments

M8
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. DIPLRTMENT OF .THE ATR FRCE:: .
vuADQUéil:RS UYITED STETES AIR FRCE _ .
DIRECTORATE QF REQUIRERENTS, DCS/D- I -

M. C. No. 327
o . ..AFDRQ No, 0SE-53-85
. : DATE - 3 February 1953

_ - MILITIRY CHARACTIRISTICS FOR .
RAPID DETECTION SYSTEM FOR TCXIC ATRBORNE CW .AG_,NTS
47 ATR FORCE INSTALTATIONS

(This Military Characteristic super edes M. C. No. 173, ."Rapid
Detection Device for Lirborne Toxie Agsnts,t 27 I\:ovembev' 1990 )

o

i. M_s :T

This requirement is for a te

chnical development which it is ;
anticipated will have application to Su pcoru:\.nc Sorvz.c Lactivities for

passive defense programs, o B .

2. Ob J’eétive

To provide z means of rapid detecticn of. hazaraous concontv'auons
of toxic airborne chemicsl warfars sgsnis around and Tluflll’l L.hn boundaries
of utilized areas at an &Lir Force instaliiation.

3, Evaluation of Imtelligence Fazcicrs =i &

4 survey of current intelliz ]
the enemy to wage chemical warfare agzimnsit +he Jnltc,a Q'taut.a. )

L. Provocscé Scrvice Immlovment.

ound and withix t_c.uoundarﬂ es- of utilized areas at
ion. T_his systex o be used in corjunction with-an
et using existing facilities and equipment so fer as

~n
e

-~
PV

Air Force insta
¢fect1vg warning
possible.

To be usad
tall

Systems capsble of dcu cting oxisting oW hsbnto should be aveil-
able at the sarliest possible date. .Ths a gllablllt:-" of suitablc systems
for detecting new BW ﬂcbnts should 'bg. ir consonance with intelligence
information that these agents are availsbhle to prospective enemy nations.

6. Fertincnt Stotcments Relatins To

a. Cost. Lowest possible comsistent with pro riding a su:.table

Incl 3 cmSe BT




"_,.(:'7‘{
b. Pe?‘éor*zd Involved and Skills Required. This systen
should require no menusl manipulation for its dectection function.
Skills beyord the level of average ‘Air Force personnel must not be
reguired.

c. Specialized Support Equipmeri. A4An efficicnt systen for
warning which may be uscd in conjunction with the detector is reguired.

d. Provosed Bzsis of Issue. One umit or system per Lir Force
ins TLtio*l which con effectively complete the roquirement in peregrapt
2 to each &ir Force installation.

7. Agreed Values

a, Capable of continucus and unszitended operation to provide
detection of the presence of hazardous concentrations of toxic airborne
CW agents.

b. Inasmuch as is feasible, specific identificaion should be
included but on'~ if this requirement will nci alter or dztain develop-
ment of a system capable of dete ecting a CF hazard regardless of iis
identity. 4n ability te determine the .‘.dc::tit of the agent at the time
of detection is desirable since it will 2id in the rapid zctivation of
specific protective and therapeutic measures.

b H

(l) ]

c. Be compact cf minimum weight znd be sir transrvorisble.

d. Be capable of withstanding temperctures within the ran nge
cf plus 160°F to minus 65‘:3: hovever, actusl detecticn range would be
governed by the effective toxic range of ths zgents

@. Be capable of withstanding ard oreraiing under conditions
of mcisture likely %o be encountersd during certemplated employment.

Ting a2bility to enable enact-

f. Be sufficiently rapid in detecting
icr to eny merked increcse in

ment of warning and protective measures p
the eirborne CW hazarci.

H

g. If requiring power, be capable of contimuously effective

opercticn with minimum power requirements. Heve inhersnt gualities to
aliow for the mloyment of existing emergency power systems.

h, System shall be such that condiitions at any point on the Air
Force instellation will be indicated at that voint and may be communicated
to a central point, utilizing existing base communication nets or alsrm

systems

8. This Military Charac ter1 stic is relsted to the following Military
Cheracteristics. Complementary employment of egquipment derived is

M0

Na wef 3
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desirable. MC 325, "Sampling System for Detection of BW agents in
Operating Aircraft"; MC 324, "Repid Detection System for Airborne BW
Agents at Air Force Installations™; MG 328, "Rapid Detection Systcms
for Toxic CW Agents in Operating Aircrzfh. o

/s Lewis L. Mundell

t/ .LEWIS. L. MUNDELL

- A Coloncl, USEF

DISTRIBUTION: (CONTROLLED) Deputy Director of Requirements
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DEPARTMENT OF THE. AIR-FORCE

. HEADQUARTERS. UNITID. STATES ATR FORCE
DIRECTORATE OF REQUIREMENTS, DCS/D--

¥, C. No., 328
AFDRQ No. CSE=53-57
DATE 3 Fehruary 1253

MILITARY CHARACTERISTICS FOR
24PTD DETECTION SYSTEM FOR TOXIC CW AGENTS
IN OPERATING AIRCRAFT

(This Militery Characteristic supersedes M. C. No. 173, "Rapid
Detecticn Device for Lirborne Toxic Agents, 27 November 1950.)

1., Mission

This requirement is for a technical development which it is
anticipsted will have application to Strategic Air, Tactical &ir
Lir Transport systems. No specific weapons system or supporting system
is appliczble at this time.

2. 0Objective

To pro.ide a means for rapid detecticn of leaking toxic chemical
minitions or containers that create a concentration heazardous ic cccupants
of the transporting aircrafi.

3, Proposed Service Emplovment

-

To be used in aircraft engaged in delivering or transperiing
£illed toxic chemical munitions or bulk texic chemical agents.

L., Backeround and/or Related Informstion

The principles involved in "G" detection and coler change
detection devices mey be considered.

Systems capable of detecting existing CW agents should be
available 2t the carliest possible date. The availability of suitable
systems for detecting rew CF agents shcuid be in consonance witk the
eppeeronce of those agents.

6. Feriinent Statements Relating fo

2. Cost. Lowest pessible consistent with providing 2 suitable

b. TFersonnel Tnvolved and Skills Reguired. Skills beyond the
level of average Air Force crew personnel must not be required.

Z )
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c. Svecianlized Support Ecuiopment. Not Appliceble.

d. Prooosed Basis of Issue. Issue onme unit or system per
aircraft engsged in transpdrting toxic cheémical warfare munitions or
toxic chemical werfare bulk agents.

7. Lgreed Velues

-

2. The system to be ccpable of continuous and unattended
operation to provide detection .and warning. of the presence of hazardous

concentrations of the toxic cherm.c:a1 warfare agent or agents being
transported.

b. Cepable of providing werning to all compartments within-
the aircrafy accessible to crew memue_L .

cpable of withstar h.chn:, temperature range of p1us léOoF
to minus 65°r as well os humidity and pressure ranges likely to be
enceuntered in zircraft operatiorn. Eowever, actusl detection and warning
range would be.governed by the effective toxic range of the cgents.

d. Be of minimum weight cond cccupy minimuim s:z: ce

e

2. Be ecsily mointained, instelled ond removed by field
personnel.

8. This Military Cheracteristic is reloted to the following
Militery Cheracteristics, Complementicry employment of equipment derived
is desirckble. M. C. 324, "RQ._H d Detection System for Lirborne BW Agents
ot 4ir Force Installations®; M. C. 325, "Sampling System for Detection
of BW Agents in Operating &Aircraft™; M. C. 327, "Ropid Dctection System
for Toxic Airborme CW &gents ot 4ir Force Instellations®.

/s/ L. Mundell
/t/ 1EWIS L. MUNDELL
Colonel, USAF
DISTRIBUTION: (CONTROLLED) Deputy Director ¢f Reguirements
= e M13
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DEPARTMENT OF THE ARMY
OFFICE OF THE CHIEZF CE=2ICal OFFICER
Chemiczl Corps Technical Committee
Army Chemical Center, Maryland

i TSE/5190/amf
CMLWH ’ ' e : 1L June 1954

SUBJECT: Chemical Corps BW Program for FY 55
TC: Chairman, Chemical Corps Technical Committee

1.. References: ' ,

a. CCTC Ttems 2703 & 273C-(S/RD), Chemicel Corps RXD Program
for FY 54, approved 11 Sep 1953.

b. CCTC Ttem 2810 (S) , Security Classificaticn Review of
Chemical Corps R&D Projects, 8 apr 1954.

c. Progress Report (S), Chemical Corps R&D EW Projects,
31 Dee 1953.

d. SR 705-5-1, Research and Development, Type Classificatlon,
and Modification of Materiel, 10 Feb 1954.

e. SR 705-20-1, Priorities for Research ané Development
Projects, 14 May 1952.
£. Ltr (S), CMLCD-5, Cp Detrick, ¥Md., 9 June 195L, Proposed

B

Consolidation of BW Research and Developzment Projects,
to Secy, CCTC, w/21 Incls.

2. Discussion:

2. Reference a. identifies actien of this Cemmittee that
reviewed the complete Chemical Corps project progran-for FY 54 which was
approved with a2 total of 195 projects continued or esteblished in ac-
cordance with applicable regulations and directives. The security clas-
sification of these projects was recently reviewed as rec rded in refer-
ence b. in order to meet Staff reguirements originating with changes in
security procedures and elimination of the Restricted category as directe
by D/A Cireular 127, 23 Dec 1953. CfFf 211 projects in +the Cherdcal Corps
FY 54 program, 60 are assigned prizary technical objectives in the EBW
area. Two of thes: projects were terminated by action of CCTC Item 2748,
17 Dec 53, and werk on five (5) others, namely, 4-04-1.-C10, 4-16-16-005,
-005, —006, and -007, which are concerned with cluster adapters and war-

M : e~ -
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heads, is done at army Chemiczl Center, Maryland, and is reported with
the R&E Command section of the program. s the result, fifty-three (53)
projects are now active at Camp Detrick under the direct supervision

of the ACCm1O/BW and constitute Cml C Program 73. All R&D projects

in the CW and RW fields are included in Program 7i& which is essigned

to the R&E Commend at Army Chemical Center, Haryland. Rcference c.
identifies the latest cumulative annusl progress report on the LW
projects of Program 7B

b. Referedee d. is thc basic rvgu_.atlon governing establish-
ment of R&D pr-ogects in which paragrzph 1L. directs that timely and
periodic review of thess programs sno_ld b2 conducted by the Techniczl
Comxrittees to assure conformity with uhe ov gr-2ll .irmy R&D guidencc and
to eliminestc any unproductive or duplicating zctivities. Similarly,
reference g, identifiss the basic reculauio* governing tihe assignment of
priorities “for R&D projscts and directs that thess be revicwed semi-

B

(

C

{-

into

annually. In consonance with these regulations, this Corps has reviewed
its R&D projects annually in order to insure a completely inteogrzted
program fulfilling Chemical Corps respc”**%;"_iu es in the CER aree.
With division of the ove“-all R&D effert into Programs 7. and 7B as notu’
zbove, this review is now conducted separztsly for thc CW—RW work (
arzrt from the subject 5W program ({b,. Prcjects in Program 7x-are
be considered in other actions before this Cemzittec, consecuently, it
is the pd."’OOSG of this paper to cover only those in the BW arsa under
"I'O54. n 7B.

C

.

c. -n connection with the review of the subjecct program,
referenes f. indicated thet n.,hlS had been done and thet majer emm
had been given to rzduction of the number of projzcis for FY 55 *_n
der to improve the menagement therscf = : i

.
)

crder end, in ccnsonance with informal
Steff guidance, to eliminate projects of smzil dollar-wisc proportions
and at the same time assure consolidated projects with precise titles
that preclude duplication. is a result, reference f. preposed reduction
of the currently approved BW projects t6 2 total of twonty-two (22) of
~which twelve (12) are new crojects resulting from comsclidations, and
t :n (10) are continued from the current fisczl yesr. OCf the ten (10)
Fad

ontinued projects, six (6) arc re-numbered for sec"’"t reasens.

rcposed action on the 53 existing BW rrojects with dcletions and
additions thereto is indicated in the FY 54-55 BW Progr Summmary
ientified as Inclosure 1 herewith. Froject Deata Shoets for the twelve
12) new projects prepared by Camp Detrick are also inclosed and
incorporate 211 essentizl data thereon in conformance with the
recuirements of reference d. -ppropriate reccmmencdations to approve
the subject program are noted beolow.

m

_l. —~ 'J.

3. Recommendsticns:

It is recommended ﬁhat:

2. The 43 projects morked (
cancellation be terminsate
not included in the Cnl C
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Thé'tweIVé'(12)‘hew'projectsimérked (3) and listed in
Inclosure 1 be established in the Chemical Corps FY 55
BW Program. '

lo*

c. The technical objective, priority, security classification,
requirement, brief, and approach for each of the .twelve
(12) new projects, as indicated in the Project Date

Sheet therefor, be approved,

d. The ten (10) projects listed in Inclosure 1 for continua-
tion in the FY 55 program, with the changes indicated
therefor, be approved. :

e. The BW section of the Czl C FY 55 R&D Program, identified
as Program 7B, consist of the twenty-two-(22) new and
continued projects described herein. -

f. All publications affected by this action bc revised
accordingly. ' ' :

13 Incls
1- FY 54-55 Summary
Project Data Sheets for:
2— 4~0L~-14-021
3—- 4~11-01-00L
L= 4=11-02-06L
5- 4-11-05-013
b= L=72-06=015
7- L=-72-08-002
8- L=-92-02-029
9= L-92-02-030
10~ 4-92-02-031
11— 4-92-02--032
12—~ 4-92-02-033
13- L-98-05-027

25
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FY 54-55 B¥ PHOJECT PROGRAN SUL: ARY

- . . Sec. of Prior- =t
Title & Clzssific~ticn Brofech . ity CA;E; :r‘
#1-04-1/-001 Air Contaminating BV Munitions (S) S 1-B ‘Consolidate in
BR- _ . e 2-04-1:-021.
( { A¥ h) (C’W—‘? . :
= L—OA—_L-OO?. Surface Contaminat L,:wcf BY L"!mi- ) 1-B Consclidsaic in
© % BW-5 tions (8) : ' L-00-10-027 .
“"(AW—L&)
#1-04-1.-003 Adoption of BW Disseminators to 2 . 1-8 Consoclidate in
BW-5 Cuided Missile Varheads (S) 4-04-1/4~021.
L=04~1/~00/ Special BW Operztions (C) - : TS 1-4 Continue.

75% BW-5
25% Bi-la

L=04~1/~006 %-1b. Biological Bomb (S S 1-B Conmt. w/zitle {C) ;
=5 ' & Ho. c.c:.n&d tc

4=04-12-022 for
security Tcasons.

#lm O/.,-—./.—OO8 Distributisn Systems for BW S 1-B Coznseolidate in
(&W-L) B¥-5 Huniticans (S) 4=04~-14=021.
~  ICW-3) : .
4-04-1/4-011 Biological Zozmb for Ball 8 1-B  Continue - /ic.
B%-5 Declivery (§) changzd to 4-04-
14~023 for sccu-
rity rcasons.

n
[
§

=

4=04~1/-013 Biclogiczal Boxb, Continuous Continue w/%o.
BYi-5 Gencrator (S) changed to 4-04-
lL—OZ.L for seccu-~
ity teazons

4-CL~14~C1L 2T Hine (s) = 1-B  Continuc =/¥e. SN
3%-5 chanzed to 4-04-
- 14-C25 for sccu- T
rity rcascns.
L=04-1/=C16 750-1b. Biological Bomb (3) s 1-B Contimue +/fo..
-“5 Elha.;s;u
14=C
rit;

Continued projccts have no diacritical marking.
Pcrcentagc-wise Tech. Objs. indicatc split Tundl
Logend: # Project deloted for rcason noted.

S New projects added.

NSNS
W N
L.l
(R)

e et s
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. .Project Ho.
2 & Tecch. Cbi

Title & Classifier~tiom——-~ -

Frior- Currcrt i
ity Letion

4=04=14=017
Bl:=5

#4-04~14-01C

-5 Bomb

4=04~14~020

B¥i-5

%24=04=-14-021

BH-S.

£/-11-01-001

75% Bii-la *

25% BL-1b

#4~-11~01-002

Bi.=-3a

01-003

#4-11-02-057

50% Bii-Za.

50% 2: -2b
#/~-11-02-05C
75% BU-la
25% B.-1b

#4~-11-02-C55

75% B-la

- 25% Bli-Ib

. #4-11-02-060
= 90% BW-3a
10% BU=3b

BU Munitisns Rescerch (C)

L Bhsls

WO-oz. Srdurv &l Biological

.qub (8)-

14-1b. Sphcrical Biclogical

(8)

Arphibicus Bil '~ herosol Gcnf*-
ator (8) ‘

Screcning & Evaluation of
Viruses & Rickcttsiec’ as B

Screcning of Plant Fathogens

as BT Aagents (S)

Sercening & EIvaluation of Bacteoria
& Fungi as B hzents (S)

beticror liarfere (C)

Sercening of Chemiczal Lnticrop

kisc.oilanccus Exectic Anti-

. N\
Lnimezl Lgzents (S)

in & Fungi as

Development of Crhemical Ant;v oD
Lgents (8)

Ua

(93]

n

- 1-B

1-B

1-C

C4=-11-02-C84.

Continuc vi/¥e.

. changed to 4£-04~

14-027 for sccu-
rity reasons &
title (C).

B - Consolidatz in

L=04-24~021.

Contimic.
Estahlizh now pro-
ject per- nclos;d
dzta chect.

Con_:lid:te»inu

~4=-13-01-COL.

Conzolidate-in~-

~

b_l’h ncw pro-
t por inclosed
ata shcct.

.Coens ”l;ﬂat” in

—l-‘ -‘...'."O\JA,.

Ccnsclidate in
L— ll‘vé"Oé./,,.

Consclidate in
4-11-02-064.

Cecnsclida
/~11-C2-0

Consolidate in
421 —Ol-OOA.




" Current
Action

- .Sec.__ofu: Prio-":

Title & Classification . . Project rity

Cancel per taf'f

#4—11:02——061 Diseases of Ruminanits & Horses s 1-B
75% B%-2b of BW Significance (8) ' guidance.

25% BW2a -

#4-11-02-062 Development of Plant Pathogens 8 1-B  Consolidate in
90% BW-3a as BW Agents (S) 4—11~01~004.
10% 5%3b .

#4-11-02-063 Drying & Other Stabilizin 8 1-B  Consclidate in

B¥%-la Procedures for BW Agents ?S) 4-92-02-029.
$4-11-02-064 BW Antipersoncel Screening & 8 1-B  Establish new
75% B%-la Evaluation (C) project per data
25% B%1b sheet incleosed-
#4-11-04-001 Apperatus, Xetheds & Technigues S 1-G Consolidate In
BW%-5 for Assessment of 5W ¥unitions (S) 4-98-05-027.
#4-11-04-003 Cloud Chamber Studies on BW S 1-B  Comsolidate in
B#-la Aerosols (S) 4-11-02-054.
#4-11-04-004  Arthroped Dissemiration of BW s 2 Consolidate in
5%-5 Agents (8) 4-11-02-064.
#/-11-0/4-005 Field Benhavicr of Aerosol S 1-B  Consclidate in
5W-5 Clouds (U) £-98-05-027.
(cw-3)
#4-11-05-004 Materiels & Metheds for s 1-B  Consolidate in
EW-4c Decontamination in BW (U) 4-11-05-013.
#4-11-05-008 Studies of Vulnerabilities to S 1-B R X
Be-4b  BW Agents (U)
#4-11-05-010 Biological Detection & Analysis ] 1-4 % W
Bw-4a of Field Samples (U)
#4-11-05-011 Procedures & Equipment for Rapid S 1-4 £ g
3%-4z Detection of BW Lgents (C)
#4..11-.05-012 Phyvsical Protection of Personnel G 2 & %
BE¥-Lb Against BW Agents (U)

%$4-11-05-013 BY¥ Detection, Decontamination & & 1-A  Establish new
33% Bw-4a Protecticn (T) project per data
33% Bw-4b sheet inclosed.
34% Sw-de :

e,
LG A

Réf
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50% BW-5

Repair of Equipment, CCBL (U)

?rojéc% No. e ik B R . L '_Sec;' 61‘ Prior—. .Current
. & Tech. Obj.: - Bele R gldssiliofstan Project ity Action
#4,=36-03-00L" Meteorclogy of Cloud Travel (U)- S 1-C Consolidate in
. T0-14 - 4,~58-05=027
L=61-07-001 BW Occupational Hazards & Related S 1-B Continue with
~ BW-L4b - Safety Measures (S) title (U).
L=61-09-004 Bic .ogical Measures for Protection S 1-B noon
BW-lb of Personnel Engaged in BW '
Research (8)
£)-61-11-00L, Isolation & Purification of S  1-B Consclidate in
75% BW-la Microbiological Pelserns (C) R&E Comd Project
25% BW-1b A : 1,-08-03-015.
#1,~61,~03-001 Nutrition of Potential BW 8 1-C Consolidate in
75% BW~la Agents (S) 4=11-02-06L.
25% Bil-1b
#L=6L~04-001 Chemical Methods Applicable to S 2 LI
SR-L BW Research (C)
£),-61,-05-001 Application of Statistical s 1-c v w
SR-L Methods to BW Research (U)
#1,-6,-06-002 Physical Characterization of S 2 mooou
75% BW-la BW Agents & Their Derivatives (S)
25% Bi=1b
#1-6,-06-001 Pathology of Diseases of Man & g3 1-C L
75% BW-la Animals Caused by BW Agents (U) '
25% BW-1b
%—72-05-015 BW Product Engineering & Plant S 1-B Establish new.
L5% BW-la Design (C) project per data
10%BW~4a, b&e sheet inclosed.
L5% BWi=5 ' i
2,-72-08-002 BW Equipment & Facilities U 2 noow
50% BW-la Development (U) ' :
- 50% BW-5
#1,-85-06-003 In-Service Training, CCBL (U) U 3 (Consolidate in
SR=L Overhead,
#L,=9C=20-004 Mazintenance & Operation of U 2 L.
50% EW-la Auxiliary Equipment & Facilities,
50% BW-5 CCBL (U)
#],-G0-20-011 Fabrication, Installaticn & U 2
50% BW-la
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e i Al Tfem 2276
Ts£1 - . " Sec. of Prio Currént
itle & Classification Project ity Letion

#4-32-02-019 Engineering Research & Design s 2
Bw-la Appliceble to B¥, CCBL (T)

#4L.92_02-021 Pilot Plants for Virsl & : -8 1-B

B%-la Rickettsial BW &gents (S)

#4-92-02-027 Production Processes fnr S . 1-B
B%-la Bacterial & Fungal BW Agents (S)

#L-92-02-028 Pilot Plant feor Bacterial & s 1-B
5%1la Fungel B7 Agents (S)

%4-92.02-029 BT Agent Process Development (C) S 1-B
Zw-1a g

%4-92-052-030 B7 Agent Pilot Plant S 1-3
3W-la Developnent (C) :

$4-92-02-031 TWet Suspension of Bactorium S 1-3
B%-la tularemsz (S) ‘

24-32-02-032 Tet Suspansion of Bacillus S 1-B8

Sw-la anthracis (8)

%4-22-02-033 Dry Bacillus anthrazcis (8) S 1-3
Sw=la

#£.-98-05-020 Field Test Cverations (U) S 1-5
b?v——5

#L-98.05-024 BW Fizld Testing, DBG (T) S -3
B7-5

#L_58_05 025 BW Field Test Technology (U) S, 1-3

’ Ba=5 .

£/4-98-05-02/1 BW Assessment (U) S 1-3

5~=5

Consolidate in
{-72-06-015 &
4-72-08-002 .

Consolidrte in

4-92-02-030.

Consolidate in
£-92-02-029 -

Consolidate in
4-92-02-030.

Establish newr
projcct per deta
sheet inclosed -

" L
n n
b n
n it

Consolidats in

£4-98-05-02¢
n m

Zstablish now
projecct oer data
sheet incloscd.

r8’
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~ 'PROJECT DATA SZEET ST

1. PROJECT TITILE: ZEW i*’ci ons Resea-cq (G)

2, SECURITY CLASSIFICATION: Secret

3. PRCJECT NUMBER: 4-04-14£-021

5. REPORT TATE: & June 1954 :

6. BASIS FIELD CF SUBJECT: Ammunition s

7 SUBFIELD OR SUZJ5CT: Munitions, Biclogicel Warfare

7e. TECHENICAL OBJECTIVE: BW-5 te

8. -CCGNIZANT AGERCY: Cml C -

s. DIR:CTING AGENCT: ACCml0/3W

10. REQUESTING .—xC“ICC" lec,A"F‘ USm

11. TARTICIPATION &) J/OR COORDINATION: . (AR) Army: USAF (2172): Ord C
(Pers)& Tac); i (Pers & ;ac) TMI, C C&RL (Pers & fac); NOL (Pers
& fac

12. CONTRACTOR AND/OR LABORATORY: M 'Division, Camp Detrick, New York
Universicy (Ses zl d. below)’ D.‘-"S 064-CML-2518

13. RELATED PROJECTS: 4-04-04-006, 4-04-14-011, 4-04-14-013, 4-04—-141-014L
4-0Z-12-016, =-04~-14-017, 4-04-1£-C20

15. PRIORITY: 1-3

17. FSTIMATED COMPIZTION DLTES: Res.- 'Cont.

Dev - CO_.\:.
18, FISCAL BESTIMATES: FY 54 - 837 M
FY 85 - 86& X
FY 56 - 1685 ¥ - :

19, SLDE?ST*‘D'"D REPCRTS: Project Cards 4-04-14-001, 4-04-14-002 &.
ToUZSIIS008, cesed 1 Jul 52; 4~04-14-C18 did 1 Oct. 52; & 4-04-14-003,
dsd 1 Jul 51 ;

20; REQUIREMENT AND/OR JUSTIFICATION: There is a reguirement t for a project
T0 investigate means of producing biolozical aerosols.from both iiquid

£ end’ dry bioldgical materials, and %o ‘déterminé methods £or deliver-
ing and dwsnersmg B munitions so that the potentialities of the
agent aerosol can be realized, ' :

21, BRIEF OF PROJZCT AND OBJECTIVE
2. Brief: - (ipplied Research) This is a general develorment pro-
- Jeot of a continuing nature for the scientific study of factors

conirollinz the dissemination of BW agents from munisions and
the distribution of “hese . munitions by various means. ITs
cbjective is to furnish deta from which specific end-item mu-
nitions can be dew loped. Tc achieve this, it &s necessary
5e- investisate. candidate egent dissemination and mmition
distribution systems, ané tc develop new concepts ‘and methods
for accomslishing these ends with greater effectiveness,

b. spproech. The problem of dissemination of BW agents will be
Toroacred by study and ewluation of candidate ae rosol produc-
ing devices and methods for contaminating surfaces, by inves-
tigation of the inter- -relaticnships of various physical and
biologicel properties of agent-fill and aerosol preduction
technicuss, and examination of the effects of physical forces
upon the agent (such as heat, shear, shock and pressure) en-
countered durlng dlssemﬂﬂa‘cmd. The problem of 'nan*t:.on

Incl 2 T g
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distribution” will be anpraached by investigation of self-dis-
persing aerodynamic shapes of unit bomb size; by developing
dispensers capaolp of dispensing these bombs directly from
eircraft; by studies of clusters which achieve laterel disper-
sion through rotetion, controllable +tail surfaces, reuractable
1ift surfaces, or other such means; and by methods not employing
aircraft such as marine and land mines or generators, guided
missiles end similar factorse’

Co Subtasks. An outline of subiasks currently envisaged is given
Delow. This outline mey change as research adds to our lknowl-
edze and capability,

herosol generation (non-explosive)
ierosol generation (explesive) ' -
Munition dispersion
Instrumentation - i
Fuze Investigations '
Support of standerdized exdinterim items
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d. Other Information. Contracts: -
Aeroprojects, Incorporated D.-18-064-CML~2026 -
Ralph M. Earsons Co. DA-18-084-CML-2283
Gsorgze Washington University DA-18-064-CML~2307
Armour Research Foundation Di-18-064-CML-2458
M innsapolis-Honeywell Regulator Co. DA-18-06%4-CML-2238
Aireraft Armements, Inc, D4 =-18-064-CML-1857
Battelle Memorizl Imst, D ~18-064-CliL~1914 -

Rhesm Manufacturing Co. D.-18-064-(4L-2028 '

University of Maryland M -18-064~CML-2520
Lrmour Research Foundation - De-18-064-CML-2371
Neval Research Leboratories . CHIRE 13-53 . : ’ ‘
Bureau of Kines, Dept.of Interior CD 3-679
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