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2. r:·i th :r.cfC'2"'0.ncc to !"r".!'"ftS" 4.:'1 ~;.d 5f, t!-:~ C:h1.c:f C1:cr=ic.?.l Officer vill be 
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l iTEM J--f J"J j OFFICE OF i"HE f,QJUTANT G~NERAL 

WASHINGTON 25. D. C. 

AGAC-C (H ) 385 TS (21 Jun 54) G3 

SU!3J.SCT: Ch&~ical and Biological 

TO: Chief of Info~tion 
Assistant Chie:s of Staff 
Chief of k:w:y Field. Forces 

L. 23 June 1954 
-~ 

1. Reference is ns.ce to Depart~er::r~ of Defense Direct;L·.;-e No:. TS 
3i45 .1, dated 5 ~-:C.rch 1954) w·nich cancelled DOD Directive) sa.me nl!rilber ,· 
dated 21 Dece~~er 1951. 

2. 1ne De~artoent of the ArTJy ~_as been assigned responsibility for 
ooordi~ti!.:S, iD dete.il, all cili tary research; developnel1t, testing, 
prod..:.!ction, _Droc:,:-er"'er:.t, distributit''!l =.::d. st--!~acre (stf"',,...ac-~ lri +-h-i,.., +M!) - - - - '""- '= -- 0- - .., ... _..._ .............. 

' ·-

Uni -::;ed Ste.te3) ?"-'OgTG.""s on toxic c~1:::::.ic=-l a:::.-i biological i-;arfare !:il,.,i ticn.s, 
de::ensi v·e zuteYiel a~d. tecbrd.ques and. for establishing i·ts requir~ents 
for these 

3. The Secretary of Defense in the directive referenced in-r:a:ra
gra--::h l above has clir~c"t.ed. that the cili ta::--:r depar"'ttlents : 

$-

a. J;J.'=.intain existing offe:r:.si ve ca-:::2-bili ties in che..llical '.-~a=fare 
a.D.d. inc1·ease these ca::c.bil.i tics -,;here :fee.sible, cased. upon.iliili t;:.:ry 
:req<1-; --er:ents . 

b.. l~intc.in the existir...~ 1 ~:-~~ted cc..pa.Oili ties in offe::.sive e.nti
:persoz:nel and anti-crop biclogic::::.l i-:arrc.re. 

c. Conti:r:.ue to rr:aintain and i:::prove chenical and anti-persor'nel 
biological l'arfc.re d.e:fensi ve readiness of the United States fo:rces c.s 
app:::.-cpr:i..a~e, based upon the best estil::.a:tes of potential enern...y capc.bili ties. 

d. Pursue a conprehensive research and development ef:fort 1 

incl-:.;.d.ing adequate fiel~ test program in che:nical and biological ;.;arfare . 
.... 

e. Construct no additional GE :prc~uction facilities to satisfy 
mobilization requirements tl.!J.til the best a-;-·ailable :m.aml.facttiri:r:.g ]?:recess 

/ 
· I ' , '...v 

(: 

' 

r...a.s bee:1 demonstrated in pilot plant operations. Cor,:(Ho._Lof~Ccpii:s .. St-=.r!". 

f. Construct no add.iticn~l BU agent production faciliti es , other 
t.han :pilot plant s, and procure no :::.ore ::s;-i :::::uni tio.ns until ,.. Ui ty to 
achieve success with 3\·l he..s oe::;n clenons;::rs.tej: :.... . 

~ 

r=·!J.- s- :J :.f? (7;) 
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g. Place incren.sc:i c:r~!:as:l. t:i · o::: ·t:l:!"e ;collection, evc::.lu.:J..tion c.nd 
dissen--f :cation of intelliGE:Dce data reg.::rd.iu,s the. co.pabili ties of :poteD.tial 
e::::.eti:y nations in chemical 2.2:1d biological ;.;;::>r"'a1·e. 

h. · Continue to develop doctrine: tactics and techniques in the 
offensive and defensive e.spects· of CH aD-d 3\·l and insure that training keeps 
pace 'i-;j_th the developr:e::r~ of such doctri::.es and techniques. 

4. _Tne Secret~ry of Defense directive further provides that: 

a. Evidence -w"'ill be p:resented en or before 1 July 1955 to the 
Joint C!, -; ei's of Staff for a critical appraisal o:f Bi~. 

b. T:1e fact t !:n.t che.:..,; cal irarfere has not been used previcusl:,• 
by the United States except in retaiiatio::. :!!'..:..St not det~r ach.iev er:!ent of 
realistic preparedness in che:::li.cal or biological 'i-tarfare. 

~-;0 
r:.aticn -..d th 
directed. as 
g-...Udance : 

in~l8nent tbe general gu.iG.ance outlined o.bove, and in coordi
other services ·,;1:-.ere a:!_:!p-, ; ca":ile, the fcllm.;ing ac<;.:LO!}S are 
possible i-i'i"t::in t~e li.r:li ts of p:-e.sent and :projected. b1.:.dgetary 

. a. Stock?i le ~.-~nti ties o:f offe::sive ~d. defensiv e oteriel for 
chl-1*!1-1 c2..l -\'.~rfare \·iill be esta.blist;.ed. i:1 t.e~~ of l.:vbilization Rese:rr;re 
J .. ~~eiiel Req).lire=ents ccncept. TheSe q"! ·~~t:_ties 1-riLl be baSed upcn current 
a~urov·e~ 1;z..r plans an:. r.-ill be c·:Jntin-\..~ .. :rQl:r re~.;ie~·red to rei'lect cr.ane;es in 
d.ev·elc:;:::eut and stand.?.rd.:.zatio~ stat-u.s. 

Place t~e s~~e relative .... on ~.. .r.e 

§;ro~d. a:=nmition e.s that ~:ppi ~eel to the· p~cc:.rre1:1e~t 
g::-ouncl 2~ tion e~cept tbz.t : 

:prcc'..lremeD:t of C.-l 
cf .Other t:::;-pes of 

(1) Q'-:2.:1ti:~ies of a=l.l..Ui tic=. r:.etal parts :proc'l.lTed. vil.l be 
~""i thin the capabilities of C~·l age:J.t p!.~c~;.:ction. 

(2) Newly de·..relope-:3. i te:::.s, ~ .. -::en staLd.ardizeC., ar:c. fc:- i-lhich 
no stoc.kpiles of subs'tit1.:.-:e i tens ·are a'iailaole, "t7ill be :proct:..red 'l."i t...'-lin 
available :funds at accelerated. rates ~til the attained percentages of 
!:.Ociliza.tion reserves c.:-e ap:proxinatel.y eq_u.al to those of other ~a~unition. · 

c . He.intain a ccr::pre...~ensive research anC.·-develop:2ent progr21:;1 in 
toxic and non-toxic r::w '\·lith the objective of achieving adequate offensive 
a!J.d de:fen.si ve capc:.bili ties i.:-'-'-::ediately a.:::a.. :::a.i.J:.taining those ca.:-"' bili ties 
in the f~.:t:ure as ne-..; develop::ents dict.a:te. 1·~..i.TJD emphasis i·lill be · 
placed u:poD. GB r::unitio.::.s , :r:z,rticula.rly t::.cse for tacticD-1 use, and. defe:c.siv~ 
measures rec:..1ired for ne:-,re gas warfare. He-,.; G3 production precesses "\·i.ill ·.: 
be developed thro~sh pilot plant O?er~tic.:::s. At t~e earliest p:-acticable 
ti.r:.e prior to l July 1955, the Chief C:.:.e:::..::..ca.l Officer, De:;artr:e:::.t of the 
A--my, "ill recor:::1e:cd to ?..ssist.2.nt Chief of Staff, G-4, De~t:r:.(;nt of the 
A-~, ~~e b est -procedure for ir.crcasi~S G3 production to r:eet requir~ents 
es t.c.blished by the t~ee Der:e-rt~ents . . . 

stat1..:s. 
d..~~ ;.~"li.{'.t-'~:.~ c-~s.~ BH proC.".lctior:. facilities 

~ · • . 1 _ .... ~ l - ~· · · -.... 

--:> .• --: • __ ... ..J ·-·'· _, .. 
\. -~·· . . . . -· - ' . 
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\ ~ · L : • 

r · 

""":'~ ... 
·-' 



.-~ 

( 

AGAC-C (H) 385 TS (21 Jun 54) G3 
Sli3J-:8CT: C:.'lemcal and Biological 

' 

June 1954 

e. ZJ.aintain _a balanced research acl develo~ent effort i!lclucling /J • 
/0--.,...c---P.._:... en adequate field test ·p::-c-;ra!:l in biological •~arfare. Place p::--ir.~ry em- 2-, 

· phasis on the develop.";lent of a ·letr...e.l _p...nti-pe::-sor-.:llel B\-1. a,se!lt r::-:..:::.ition ~ I j--

v r--c~bi~c:-tion throug..~ user ~ests not· i:::ter ~~a~· J~y l-?55: A. secoridE.!=Y" . -·- ~I , 
ODJec-c~ve of such researc:1 aud de;:elo:-·r>:e~-c i·n.ll oe tae a.evelo7"e!lt and ·-- ,_~ ~:. . 
testing of a BH ~,·e:a:pon for tactical use by ground troops -riith an. objective · .. V.<.l-]t 9-7 
de. te of Jul.y.l956. ··-----·· ·· --- ---·---- · '·"-.. ·,_ 

f. Prior to 1 July 195 5) es s entiall.;y
the basic im'orr.-::ltioi:l ~d criteria i'o:::- tb.e JCS 
BW to include ths fo1lo~~-:.D.g_;, 

I 
co~pJ.ete the de·v-elopne!:lt of ' 
appraisal of ~ti-~_~el 

(1) .A.n __ extra;olation of e:>=:peri::le!ltc.l results to b;m;>ns 1-rhich v 
is acceptable to the th-ree Depert.ments. 

.... . .. _ .. .. _. ___ -·· .. . ~ . ... __ _ 
----------

(2) .Ll...n analysis of iiea~:::-:2.5 ~i'.fects C:ata. ad.e~uate to pe::-mit 
cc!!l:puta:~ic!:l of r:::'XJ.i tion r0.:;_-:J.i:re.:J.ents for v-arious strs.tegic or te.ctical 
types of targets. 

(3) Data to in:iicate the logistical feasibility of tl::.e B\-l 
weapons system being co!SiC.ered. 

( 4) Tne data a:::d criteria for ~p:;:raisa.l of B;.; '.rl11 be devel
oped in a ,.,.,-=-nrer i--·b.ich ·.;ill i::.:iica:te t.he Ci.eC""eE: of e:ffectivG:::ess of B~·i c.s .. -~ 
e. weapons s-y-ste= in certain r-ecurring s~.;:-ateg.:I.c a!J.d. tactical si t~tions. 

g. Place incres.sed E:?hasis on the collectic!:l, -~valt:3.tion arid 
dissecir:ation of ir:tel1; ;e.::;.ce data res=-r~in.s the cc~~bilities c-: :90tential 
en.e:::y- n~tio:lS in the field of cho~; cal and biolc;~~cal warfare. 

h. Place contir:.".led. e.:::r:::-...ha.sis, at all echelons, on the :a;~ ar:d.. C'w 
seg::.ents of individ--..:al, m:it a:ld. field e..xercise traini:ng :pr-vg::·a,.,-,s. 

i. Continue to 6.evelop doctrine: tactics and tec:b...niq_-...:.es fer 
ch<=>.,.,.,j cal and biologicc.l ·...--2.::-:are and ir:su.re t!:at offe:::siYe a!:d. def"'::sive 
tra; -rj ng kee:ps 14ce with sue_~ doctrine. 

. 6 
/Army) i 

I.e~ter, P.DAC-C (l-i) 381 TSSI (27 Ap:::-- 53) G3, De~rt:::1ent of the 
M;Ly 1953' S"llbject: 11 Cb.ertica.l and Eiologicail·i~-rfa:re, II is hereby 

rescinded. 
.,.._ 

• 

Ms.jor Gsnoral, USA 
~~~:;;~~_:.Tho Adjutu.nt Gar:.oral 

::-:: · .. =-
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DEPfiRri-2I-rr· OF TEE..1\P.HY 
· Office of The Adju-ta:.""lt ··· Gf;rieral 

Washi!l...gton 25 _, D: C . . 

AG.OM-P (H) 385 TS (15 Dec 55) G3 

Su"E.J"'ECT: CheD:J.ical e.nd. Eiologice.l Harfare (U) 

TO: Deputy Chief of Staff for Losistics 
AssiGtant Chiefs of Staff 
c~~2Jldir~ General 

Continental 1~~ Co~d 
. . GROUP 3 

Do'""":l~"'-" .. ~ ; : -, ·...: • ::. :~~~ .A.i 12 If;:- ,:~ ~~~T~"If!\IS.-
f ·o- r . . •. . ... , - .. ~ r •. _r: . . ;:- 1 

\ I n.U::'•·'·'.·;; ...... ·.: LY ·"-·"'LJ'"'S'-.,...D . . ' '''·I Ho~• ' "- :..:;,,: \..) d"i!:. 

DVD Di~ 52GC.lJ . 

Paragraph 5e of letter, AGAC -C (H) 385 TS (21 Jun 54) G3, De:pe.rt!:!.ent -·:·=·· . 
2- 5 ~- ><.'-:'. 

of the .Arrr...q, 23 June 1954, su'oject as above J is rescinded. a.:..d. the i'ollo>:i~ 

substituted. therefor: 

115e. ~·faintain a bale_'l.ced research and. develop!:lent effort includ.-

ir~ a..:.. adeg_ua.:te field. t0st :program in biological warfare. ?lace p-:rk2.ry t 1) 

emphasis on tr~ d.evelo~ent of a lethal ~ti-persor~el ~w ag~~t ~~:..ition 

c~bin.ation tb.ro~h user teste not l.c.:ter than July 1955. A socond..=.ry co- ('=-) 
------ -~-··--

jective of such research and. develo~ent e~~ll be the co~pletion of dev.elo~~ 

m.ent of a 3T.t-T vcapo!'.. for tactical use by g:-ot.m:i troops ~o.-i th ~-:. 

da. te of 1 J2..17u.ary 1958." 

EY ORDER OF TE..:; SEC:RE'T.ARY OF T:S :.:E.·f'i: 

. . ·:: - . r.::C S'D~' { ~' ~~~·-~,~~ 'i22':c :c "~ ~{:,;.;;(, p 
A.-0- , ~"c-:.; P ::;. Fl /~ 2 r-o- C:,. 

·_:_..-

/ 1.: \. ,.,.· 

Copies fu_~ished: 
. Office, Secr-:::t2..ry of the .Ar:ny 
Chief of In:~o~tion ~"ld Education 
Chief Chemical Officer 

Reproduction of this ~oc~ent in whole 
or in p~t is pro~~bited except with 
per=ission of the issuiP~ office. 

1- I) - 5- ? Li. 1 I~ /1 ,;:\' T ._x 
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Item 2893 

DEPARTMENT OF THE .AR1!Y 
OFFICE OF THE CHIEF CHEMICAL OFFICER 

Chemical Corps Technical Committee 
Arrey Chemical Center, Maryland 

:MEMORANDUM FOR RECORD 

READ FOR RECORD 
Copy No. :p: 

(7 Pages 

1 r'·" 1 r : \... t.. . . 
j ... 

23 August 1954 

!./ 
SUBJECT: ARDC Project No~ 5142, Anti-Crop SW Munitions .(0) 

The attached data sheet for the subject Air Force project 
is reproduced herewi t...'l as i!'..formation pertinent to the work of Chemi
cal Corps project 4-04-14-024 (-016) 75~lb. Biological Bomb. 

FOR THE CHAIRMAN, CHEMICAL CORPS TECHNICAL COM1a'IT'IEE: 

Incl 
As noted 

G::D!J? 3 
DOWNGRt\J~D AT 12 YU:R 1:-!TERVALS; 

NOT AUT0;\11\TlC/\LLY D£CLASSIFIED 
DOD DIR 5200.10 

/ ~ ~ ...... ~. --- ~-
T~ s-. ECKERT 
Secy, CCTC 

WH5447 
1 



co~~id 
[ ~·· ·· "Project No. 5142 

1. 
2. 
3. 
5. 
6. 
7. 
?a. 
8. 
9. 

10. 
11 

Item 2893 

PROJECT DATA SEET 

?2-0JECT TITlE: Anti-CroD BN r.ith"1itions (S) 
SEC1:JRITY: To? Secret 
FEOJECT NUiviBER: 5142 
REPORT DATE: 8 June 1954 
B.!l.S IC FJELD OR SUBJECT: Supporting Services DeveloPments 
SUBFBill OR SU:2J""ECT STJBGROUP: (36) Chemical & Biological i7eapons 
TECHNICAL OBJECTIVE: BW-5 
C OGN IZ.AI11T AGENCY: ARDC 
D IrtECT ING AGENCY: Armament La bora t o::-y, WlillC 

Office Sy;n::,ol: !ICI.Jfli; TelePhone No. 31335 
PEJL;'ESTDTG AGENCY: Hq, ARDC 

--· 
12. 
13. 
14;, 
15 . 
17. 

P.~qTICI?ATION, COORDlliATION, ::l'ITEREST: D/A- Chemical Co:r-~s (?); 
.fl:P AC (?); FJillC (?) ; AF:?TC ( P); Aiv!C (?); A.t<""'CRC (C) 

CONTRACTOR AITD/OR U.?.ORATORY: Depa:r-tment of the Army, Che:nical Co:r-ps, 
fu;LATED PROEC·1.S: None 

18. 

19. 

DATE A?PROv~D: 29 Se'1temee:r- 1952 
ffiiORITY: 1-B 
ESTTif!ATED COMPSTTON DAT.SS: Dev - I:.1ar 5>3 

Test - Jul 59 
FISCAL ESTEEA'E3: 50-53 - 620l':!; 5L - 355M; 55 - 306M; 56 - 254M; 

57 - 253M; 58 - 4')51~f; 59 - 405M; T - 2598M 
SuPERSEDED RE?O?..TS: R555-777 dateC. 2 Seo 52 

R555-783 dated 29 Sery 52 
20~ RE':lUIREi'iiENT P...t\J"D/OR JUST IF ICATION: L"1tellifrence bas shown that the 
food-crop-comp l ex of probable enemy nations is hi?hly vulnerable to attack 
by certain anti-era? EW munitions. Any atta8k of strategic significance 
GIU.st a:mreciably reC:uce the caloric intak::: cf the ;Jooulace . Therefore, the 
damage to the crons ~ust be greater than the normal yearly fluctuation in 
crop yield since stcckvilin~ in above average years could be used to com
pensate for normal celow ave:-age yielC.s~ (Col"'..£') 

Since an enemy food-croo-comolex will ::>robably cove:r- a vast land area, 
anti-crop agents must be effective L~ m;~ute concentrations a~C: cover a 
large area if its de:!.ivery is to be ooerationa lly ryracticable. T~erefore 
a requirement has been established for ~~nitions which can be used to 
disser:1inate adequate quo.ntities of B!J anti-cro~ agents over large land 
are.::=.s. (Secret) 

;._L.JT~: Ton Secret doC'..lment No. P.DTS -832 ( nq ':!?.DC) subject: (U:J.class Title) 
"l.i"S.::...F Biological and Chemical Warfare ?:-cf7am 11 dated 20 August 1952. 
(Confidential Title) Hq USAF Statement of Tv!ilitary Characteristics for 
Anti-Crop EW and CW Agents, dated 18 Decemre::- 1952. (Secret Document) 

21. BRIEF OF PROJECT AND OBJECTIVE: 
~· Brief: This nroject will res,.•lt i:l the develoDment of B::'T anti

croo munit i ons desi~ed to take advantage of the agent characte:r-istics, 
characteristics of target, and the va::-ious Jossible methods of delivery to 
the target. The sDedfic munitions nov. beL'1.2' considered are mentioned in 
para~ph 2lc below. Fowever, it is to be noted that no sL~gle tyrye of 
ENl anti-croP agent w:.ll 1::e suitable for use against all t3r1Jes of croos so 
the munitions must b~ cano.blo of bein~ used with those a~ents that are dry 
in form. (Secret) . 

tlifill,..ill'"'ii-- IL 2 

~-\- .. 
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COtJC~A.l ~-~· 

b. Aooroach: In general, the E-77 2nd E-86 munitions consist of a 
metal bomb case filled with packages of 2 li~ht wei~ht carrier (feathers, 
etc.) which has "ooen literally covered 7itb. agent. Enroute to the target 
the viability of the agent is protected fro~ ~dverse enviro~~0ntal con
ditions by both insulation and heat generated throuo-h electrical and/or 
che2ic~l means« After bomb release fro~ the deliv?.ry vehicle, the bomb 
case opens below 5,000 feet ~llowin? the agent carrier to settle over a 
large l:md aran. (Secret) 

Results of prelL~inary ~nvesti~tions indicate that the overall effec
tiveness of a com~t sortie will be increased by the utilization of muni
tio:r..s which can be widely dis:Jersed over the target area ar.:i -nill dis
semL~ate oure agent short distances acove the ground. The initiation of 
develooment of a soecific munition for cement use will be held in abeyance 

·pending the co:nplction of a study desi~ed to determine the extent of 
increase L~ effectiveness when dissem~~ti~g nure agents and to indicate 
the most Practical size nnd type of munition to utilize. The ?Y 1955 
funds L~dicated for task 50567 -will bG utilized for the oerfc~ance of the 
feasibility study and suPporting tests. (Secret) 

-~ong the proble~s to be solved durir~ the oerformance of the fecsi
bility study are: 

( 1) Deteninr::.tion of a size and aerod:~:n:;mic chnracteristics 
of a munition which will give adequate area coverage. 

(2) The determination of ths s~itobility of an inexVBnsive 
barocletric fuze to L~sure air-burst. 

(3) The dete~ination of the croo infection to be ex;ected from 
a given qucntity of ourG agent in dry fo~ as ccm~ercd with th3 same 
quantity of c:gent-ce.rrier ccc1bination. (S·acr:::t) 

In the cnse of ell t~ree bombs, the tasks of determining the ontL~um 
wei;:;ht ratio of e.gent-to- 11 ~ardr:c:re" ~nd ths crcn area which cnn be in
facted by the cont0nts of n sL."1.c-le munitio:r: ere major nroble:-:.S. In c:c-cler 
to determL~e a factual solution, :::~?ent tests ere re'J_nired. Fncilities 
withL"1 the contL"1ental limits of the ~nited St3tes 7~hich can b8 used for 
active sgent tests nre limited. Ho~ev~r, field t~sts of li~t8d size end 
number can be perfcrwed to verify data ccc~wule.ted from l~bcre.tory tests 
and theoretical cc.lculc.tions. (Secret) 

Other ~robl~rns concerning all E7 ~nti-cron ~nitions are: 
(1) Th -~ a·.., .. ::.,.....,in<>t.;on o-~ ~-'"""""s ~,.,d ..,U"n.:.;•.;.,.s o..- .;-s·11-.:..;on ... ...., ._ '...,.:..,...!.~- ...... :-,. .o.. ..J.. V .':' .J'.._, ::- ... . ::.. U-V.J-...., .l. _...:. L C.V..L.. ... 

necessory to protect the agent cgninst adverse affects of ten;eratvrc ex
tremes durL~g storage end fli[i:7ht. !..::cc:-atcr:;r tests on various trues and 
quantities of bsulction are nov: bcin.z oerfcrmed, end th.:; rest:.lts of these 
tests ~ill indicate the prcper solution. (Conf) 

( 2) The determination of th9 s::.::1~lest and most e:fective means 
of bomb heating during flight. Eoth chemical and electrical heating have 
been investizated. ~here aircraft are used as delivery vehicles, the 
elect rical m;ans aooear to be the most economical method w~ile c~e~ical 
nean:.' are :Jreferred. ' for bombs delivereC. by free float~_ng balloons. (Secret) 

m k T 1 •• ~01 7'" ( ~ . "'"'. t~ ) "'"'. 1 . 1 .... • T .., 86 £· ~: as_-\: ~o. ' . ..,_ :J: :::,ecre~ .:.:::.. .Le r~c oc.r~ca_ .:cO'"l"J, ype ::..-
(Too Secret Task) 
Contractor: Deoart~e::t o:::- the p_,..'ny, Crv~rnical Coc-os ,. 
Contract No. CSO&A No. (.33-616)-54-76 
Princble Investigate::-: i t':'. :::. Stombler, Che""lical Corps 

3iolo1!ical Labs, Ca'J') Detrick, ;.,rd. 

~ «JltP\BEllTW~t 3 
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Objective and Nature of Task: This task is to result L~ the 
develooment of a bomb of conventional shape which can: 

(1) Ee delivered by bc:~t:ec- aircraft. 
(2) Be used as an alte:-nate bomb load for the 750-lb. 

GP bomb in the "new series 11 of bomb. 
(3) Effectively disse~inate orooer amounts of BW anti-

croo agents over a max;mum target area. (Secret) 
Comoletion of Develooment, Serytember 1955; Com~letion of Testing, 
September 1956 
Coordination: .AJ.iC 

Directorate of Suoply & Services, ~~SWB 
AFAC, ACO? 
HADC, HDOR 
A.c-pTc, D/0 (FTO??) 
Depart:n;:;nt of Armjr, Chemical Corps 

Task 50476: (Secret Title) P!'l Bomb for Be.lloon Delivery (Top Secret Task) 
Contractor: Deoartment of the Army, Chemical Corps. Contract No . CS0&.4. 
No. (33-616)-54~16 w/Amend #1 
Principle Investigator: rfrr. R. E. Stine, .Chemical Corps Biological Labs, 
Camp Detrick , Md. 
Objective and Nature of Task: This task will result in the develooment 
of a bonb designed for delivery to the target area by a free floating un
manned balloon. Its features will be such as to take advantage of the 
peculiar characteristics of the delivery system. In general, the bomb will: 

(l) Be released at an altitude ranging t:etween 25,000 and 39,000 feet. 
(2) Will chemically deactivate its agent L~ the event of oremat~re 

descent of the balloon while over friendly territory. 
(3) Be used to comolement the ~!i-115 and E-86 tyne bombs which 

must be delivered by bomber ai~craft, 
(4) Effectively cover a large land area Tiith requL~d quantities 

of anti-croo EW agents. (Secret) 
Completion of Develo'iment, July 1955; Ccm"Jletion of Tests, Jt1ly 56. 
Coordination: AMC - Directorate of Supoly & Services, I.~SWB 

AFAC, ACOPP 
E.ADC, HDOR 
Al<""'FTC, D/0 (FTOPP) 
Denartment of the Army, C;,.emical Cor:;Js 
Ar""'CRC, CRHD 

Task 50567: (Secret Title) Pure Agent (P~~ti-Croo) Disseminator 
(Too Secret Task) 

Contractor: D/A Che:nical Coros 
Contract No . To be established in FY 55. 
Principal Investigator: To be established 
Objective and Nature of Task: This task will result in the develo~ment of 
a munition which will eliminate the need for agent carrier , and tb..rough 
the dissemination of ~re agent, increase the overall effectiveness of a 
combat sortie. The munition will: 

(1) Effectively disseminate orcper amounts of dry BW anti-crop 
agents over a maxL~um target area. 
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(2) Be capable of bei.~g clustered in conventional cluster adaoters 
and/or ejected from soecially designed d i soensers. 

(3) Function at altitudes rang~ng from 10 to 50 feet above the 
(Secret) 

Ccmoletion of Tests, J~~y 59. 
ground. 
Completion of Develooment, July 1958; 
Coordination: A~.C, MCSWB 

AFAC, ACOPP 
HADC, HDOR 
AFFTC, D/0 (FTOPP) 
DjA, Chemical Corps 

d. Other Information: 
- The Department of the .Army, Chemical Corps, is suoervising the 

development of all EW bombs for the USAF. The .t!,i'AC will perform tests 
required to complete USAF Frese I thru VI tests as defi.'P'led by AFR 80-14. 
HADC will support AFAC to the extent directed by higher authority. AFFTC 
will provide test aircraft and test facilities required to obtain ballistic 
data. The AMC will furnish funds for the ourchase of service test items. 
Additional funds ·as ~ndicated below have been used or scheduled for use 
on this project. 
TASK NO. AMC FUNDS FOR SERVICE TEST l'l'~ ~IS 

FY 53 No. FY 54 No. FY 55 No. FY 56 No. 
Items Iterns Ite'!ls Items 

5 04.75, E86 Bomb 200M 200 lOOM 200 0 0 0 0 
50476,. E77 Bomb 150M 200 25M 50 50M 50 0 0 
505671 Pure Agent Bomb 0 0 0 0 0 0 70M 700 

The Air Materiel Command processed }:!I?R 1 s to purchase service test items 
from FY 53 and FY 54 funds as i.'P'ldicated below: 

TP.SK NO & :HP R NO. TOTAL A..'iiT D"·.TE MIFR 
ITEM NO. I'l':::I'AS OF MIPR 

504 75, E86 33-600-3-39B-325 200 lOOM 31 Octol:er 1952 
50475, E86 33-600-4-39B-l47 200 lOOM 30 August 1953 
50475, E86 33-600-4-39B-347 54 14 • .31M 8 February 1954 
50476, E77 33-600-3-39B-324 200 150M 31 Octo1:er 1952 
50476, E77 33-600-4-39B-146 50 25i'A 30 Aw.ust 1953 

(Conf) 
e. Back2round Historz 

Prior to 1950 Ho US.AF stated a orimary oc:erat~onal need for BN 
agent-munition combinati;ns which will provide th~ caPability during war of 
reducing the food-crop production of enemy countries to the point that the 
enemy's caoability of prosecuting the war will be materially reduced. As 
a result, the Mll5 bomb was developed. This bomb could be used as an alter
nate bomb load for the 500-lb. G0 bomb used during World War II. 

The Ml15, although providing the caoability required, leaves many 
thL~gs to be desired and imPoses several operational restri ctions uoon the 
methods of operating L~ combat. Among its undesirable features and charac
teristics are: 
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(1) Age~t viability is materially reduced by exnosure to the 
low ta!'!lperatures encountered durL~q flight at high altitudes. As a result, 
carrier aircraft must be equipoed with bomb bay heaters or ooerate at 
relatively low altitudes. (Secret) 

(2) Because of its light wei~ht and ooor center of gravity 
location, its sana~tion characteristics from the aircraft upon release 
are poor. With the advent of high soeed bombers such as the B-47, these 
characteristics became critical. (Conf) 

(3) Because of its light weight and ooor center of gravity 
location, the accuracy with which the ~nl5 can be dro::med is limited. (Conf) 

(4) ~ith the advent of bombers designed to carrv the maximum 
number of bombs in the nnew series 11

, the use of the Mll5 will be an inef-
· ficient utilization of bomb bay soace. (Conf) 

As a result of the deficiencies of the :n15, the USAF started in 1951 
to develop a bomb, similar L~ orinciole to the Mll5, which would be a mem~ 
ber of the nneYI seriesn and would eliminate the deficiencies listed. This 
new bomb is now ~own as the E86. Development has orogressed to the ex
tent that flight tests have been initiated to determL~e the ootL~um weight 
and cg location as ~ell as to obtain an estimate of the ballistic charac
terl.SL.l.C s. ( C or..f) 

In 1950, work began to determi~e the nracticability of attaining the 
desired anti-crop capability while leavL~g combat aircraft free to oerform 
other duties. The resulting L~vestigation revealed that it ':'iOUld be econ
omical to use unma~~ed free-floating balloons to deliver bo~bs containi~g 
anti-crop agents. Therefore, upon the recommendation of the Chemical 
Corps, the tJSitF es:.ablished oroject R555-783 under WJ:J)C cognizance to ;J:-o
vide for the development of th~ bomb. -~~ additional oroject under the 
cognizance of AFC?C ·;~as initiated for the develoTJmsnt of the balloon 
delivery system. !:E.boratory tests desis:.ed to orovide oreli::lina:-y data 
on the operating characteristics are scheduled for ccmoletion by 1 Aoril 
1954 and functioning tests under simulated fli£ht conditions are scheduled 
for initiation on lS Aoril 1954. (Cor.£) -

For several years scientists hzve believed that the dissemination of 
pure anti-crop agent would be more effective than dissemLiation throuqh 
the means of an agent-carrier combL~aticn. As a result, the USft2 under 
project R555-728 provided funds for exoeriments and the aoplied research 
required to verify the belief. Results of nreliminary exuerLuents and 
tests, utilizing the E95 bomb as a test munition, indicate that the belief 
is true. As a result, Task 50567, described in oaragraoh 2lc, above, has 
been established. (Secret) 

f. References 

(1) Too Secret document No. ADTS-832 (Hq WADC), letter from Hq 
AHDC to CG, VTADC dated 20 August 1952, (Uncl Title) !!USAF Biological and 
Chemical Warfare ?rogram". 

(2) Top Secret document No, ;..DTS-1469 (Hq Vi.O.DC), letter from 
Hq P.?J)C to CG, W.A.DC dated 10 July 1953 (Secret Title) usw Balloon Delivery 
System 11 with inclost:.res. · (Secret) 

(3) Top Secret Document No •. .;DTS-776 ( Hq ifiAi'C), Chemical Co:os 
Biological Laboratories Annex to Quarterly TechP~cal Heoort of Crops Div, 
dated 31 March 1952. 
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(4) Top Secret Document No .. ADTS-708 (Hq WADC), CIA Rel')ort 
dated 11 June 1952. 

( 5) APQC Reoort No. A?G/S.~/74-A dated 1 December 1952, (Secret 
Title) "Operational Suitability Test of Bomb, Biolo2'ical, 500-lb., E7.3 11 • 

(Secret Reoort) 
(6) WADC Exhibit No. ?.CLG-605 dated 28 July 195.3, (Secret Title) 

11Cluster, BN, Anti-Croo, 750-lb., (E86)" (Secret Document) (Secret) 

REASON FOR SECURITY CLASS IT ICATION 
This document is classified Secret since it reveals intent to obtain 

offensive capability in biological warfare. This is in accordance with 
the policy exoressed in letter from Hq USAF (ftjOAT) to all major Commands, 

. dated 16 December 1952, subject: (Uncl Title) "Classification Gt,ide for 
Matters Concerning Biological Warfare and Chemical Warfaren. 

DOWNGRADlliG OF SECURITY CLASSIFICATION 

This document· shall retain the security classification of Secret until 
such time as equioment develooed under this oroject has been used in war
~lffie operations for a oeriod of 90 days at which time classification will 
be reduced to Co~~idential or until such time as Doltcy exryressed in the 
BW-CW Security Guide mentioned a'rov·~ has been revised. 

"This document is classi.fied SEC?ET in accordance with ?aragraDh 
2.3b(l2) of AFF. 205-1 dated 24 July 1953." 
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ORDNA.i'iCE COMMITTEE 
I'IEM 35516 

23 Seo 54 

DEPART~:iE~"'T OF Tf':E AR:'vl.Y . 
Office of the Chief of Ordnance 

READ FOR RECORD 
C<>oy No. 96 · 

- ( 8 Pages) 

CCTC 
. IT E rvl ~2_9_3_2_ 
tA-5lr----------~~ 

ERosenthal/sd/74833 
27 July 1954 

FROM: Succcmmittee on ~~~iticn 

TO: 

SUBJECT: 

The Ordnance Tecr~"lical Ccm.mi.ttee 

Shell, Chern, 105-M?,f, M360 (Tl73): Casing, 
Burster, Ml6 (T2'Bl); Cb.arf:e, Burster, ~40 (T67) 
Classified as Standard Type 

l. REFERENCES : 

a. CC IYI Item 33567 dated 5 Fe'b:r-.1ary 1951, Subject: 
Shell, Chemical, 105n::.'D., Tl73 
Shell, Chemical, 155mm, Tl79 
Shell, Chewical, 8-L"lch, Tl74 

Initiation of Development 

b~ Test Division Chemical Corps, Chemical and Radiological Laboratories, 
FL~a1 EngL~ering report No. 15 en Shell, l05mm, Howitzer, Gas, Tl73, Filled 
G3. 

c. Test Di-::isicn Chemical Corps Chemical and Radiological Laboratories, 
Supplement to Fi..::al Eng:L"leering Recort No~ 15 on Shell, 105mm Howitzer, Gas, 
Tl73, Filled GB. Project No. 4-04-15-020. 

d. Abe::-dee~ Prcvir1g Ground Firing Record, P-50431, . 19 November 1951 to 
11 JanuarJ 1952. 

e. D/F 00471/3459 (G3 470 (4 Aug 52)\ G4/F3 (25 Aug 54)) dated 25 August 
1952, subject: Shell, Chemical l05~u, Tl73 and inclosing Letter ATDEV - 10 
471/800 (4 Aug 52) with letter GTBA - FAG 471 from Headquarters Army Field 
Forces Beard No. 1 dated 23 July 1952. 

f. GCTC Item 1890 dated 19 3:ia:r 1946 

g. SR 380-5--6 dated 13 June 1952 

GROUP-4 . 
Downgraded at 3 ye2.1.· intervalS\ ·~ 
Deolaas~ied after 12 years -· 

h~ CCM 34444 dated 9 October 1952 , Subject: Security Policy for GB 
F ilJ::-ed .Mu:IU.td:r..ns. 

i. CC ivT 34008 dated 6 Decem1:er, 1951. 

~~st1~ IIIIIIIIIIM~i!!J'!!~!! 
WH t ( t f 
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j.. CCM 34346 dated 3 July 1953o 

k. SR 700-51-190 dated 4 June· 1951 .. 

1. File 00 400/955 (s) (Cff}]HR-C) from Chief Chemical Officer to Chie.f 
of Ordnance, 24 August 1953, Subject: St.andardization of Chemical {{arfare 
Munitions. 

m. File AGAC . ..C(M) 381 TSSl (27 Aoril 53) G3, Subject: Chemical and 
Biological warfare Readinesso 

n. File 00 471/2001 (misc)(s) .• C:'!LiX-T dated 2 October 1952, Subject: 
Adequacy of Press Fit Closure .;n GB filled Artillery P..mmunition. 

o. File 00 471/3049 (:n.isc) from OCO to Ct.,ief Che-nical Officer dated 
23 November 1953, Subject: Shell, Gas of the 105rnrn , Tl73 and l55mm, T77 
ty-pes. 

p, Subcom..mittee Reoort A-306A dated 24 July 1954, Subject: s:.,ell, 
Chem,l55-mm,Ml21 (T77 ) 9 Casi...'1~Burster, :..Il5(T29); Charge, Burster, ii137-
Classified as Standard. Tyoe. 

D ISCTJSS ION 

a. Develoament of Shell, Chemical, l05mm, Tl73 was initidted and 
appro7ed by reference la. In order to cc~;lete the develoryment by the 
desired date, the Tl73 Shell for Ie7elo;-;:ent ar.d Engineering tests were 
p::-oduced by modification of S"'.ell, Che:::, 105mm, M60, w!:.icn were available. 
The modifications com~rised: 

(l) Providing new nose adapters to fit the increased ~rster size 
required for properly disseminating the filler~ 

(2) Provid~~g new and larger bu_~ter casings and burster charges~ 

b. Initially a small nuwber of shell with several sizes of ~urster 
casbgs and burster charges were manu:fact-:.u-ed and delivered to the Chemical 
Corps. These shell we::-e filled by the Chemical Corps, and a series o! t8sts 
were conducted at P:my Chemical Center to estarlish a b~ster charge for 
the best dispersion of GB ~ an airborne clouda Under the conditions of 
those tests a shell design with an age~t/burster ratio of 1.6 to l was 
selected as prcducing the h:~st results. .1. supnly of . shell y;ith this L6 to-
1 ratio were produced.. These she 11 were su:o-ulied the Chesical Cor:Js for 
fillL~g. A number of the shell ~ere GE filled for tests by the Che~ical 
Ccr::.s at their Dugway ?roving Ground, and. tha rcrna inder '.?ere si.::ulated 
filled (furfural) for firinc at Abe:-deen ?roving Ground and at P.:my ?ield 
Forcas Board No. l. 

c.. Chemical Corps evaluation of the Tl73 (?:1360) Shell is renortGd in 
reference lb. This reobrt L~icated satisfactory results in all ohases 
except the corrosion tests and the cycl.i= surveillance tests 'ii1ltich -;vere at 
that time incomplete .. 

2 .. 2 
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d. CheQical Corps evaluation, efte? ccmnleticr. of t~e corrosion tests 
and the cyclic surve~llance tests is covered in reference lc. The foll~ing 
rec~~endations were made by this refere~ce: 

11 0n the basis of the test results , incornorated in basic Final 
Engineering Renort No .. 16~ dated 13 i'.{a~r 1952, as sup::lemented 
by suneilla.r.ce and ballistic data outlined herein, it is 
recommended that the Shell, 105~, Howitzs~ 7 c~s, Tl73, (Fillod GB), 
as submitted, be considered satisfactory as regards filling the 
stated milita=Y requirement a~C. meeting the stated ~litary 
characteristics .. n 

e. Notviithstand-i"lg the above reco~ndations of the Chemical Corps in 
ref~rence lc, later corresnondcnce betr.een Chief of Ordnance and Chief 
Chemical Officer, reference lo, indicated t~at some difficulties rnie-ht be 
ex:>ected from leaks at silver soldered joi..."lts. Also leak3 .~ at one of the 
silver soldered joints was ex'Jerie::1ceC. in develoTJ::nent of Shell 1 Che:n, l55m::n.; 
T77 for GB fillL"lg, soe par 2c of reference lp. 

f. It is desirablo to sTJ8cify one Jiace ccnstrJction for the shell body 
end one piece constr~ction for the ~urster casL"lg in order to elimL"late the 
possibility of l~aks th.-u silver sclde~d joints. Current oroduction of 
20000 of the Tl73 (M360) shell bodies is ;<;ftl;. tbe hody ada;:.ter made integral 
with the shell body~ It is intended tc a~~nd uresent dra~i~s, which s~ow a 
silver soldered ~daotcr, and to make th~ cne ryiece shGll design mandatory. 

g., The present drawi..11gs for C2.S.;"'=' Burster, .T27 (!dl6) shows a t71o 
niece dcsi~ closed r.ith a nlug 7 silve~ soldered .to the bette~ of the tubing. 
~owever, a one niece design made by cold forTdng is in manufacture for the 
20000 shell cited in r:>ar- 2f above. It i.s .;ntended to amend the drswbgs to 
shew cnly the one niece burster casi..~g design_ 

h. Results of Aberdeen Provine- Gr~~~ tests are renorted in reference ld. 
The il..ecrdeen tests included range ~nd acctu·acy tGsts in . comoe.ris.:,n with Shell, 
2E, l05rnm, Ml as well as excess pressure tests and symoathetic nrooogation 
tests. The rnnge and accurecy tests i.!:-:::icatod: 

(1) The difference in corrected range is not significnnt at sub
sonic and supersonic muzzle velocity levels. 

(2) At the charge 5 transonic ::uzzle velocity level, the differ·:mce 
is significant. 

( 3) Existing tables for the ;.n s:-.ell nre also aonlicable to the 
Tl73 Shell in all charges except charge 5, which can in oractice be made 
a'"lpl.icab2.e to the Tl73 Shell by assuni::.~ an effect on range equivalent to 
the Gffect of a 6 .. 5% increase in ballistic air density at all ranges., 
Recovcrod ro~ds i..11dicate that the ~ctal com'"lcnents of the Tl?J Shell have 
satisfactorily withstood th0 forces cf set~ack. Fro~gation tests indicate 
that ::1ost extensive deton2tion results c;~en orojGctilcs are stacked together 
rather than alternntely. In neither case C.id ell rounds detonate. 

: ... :~·: -~.::. . . -:_ 
IJliCLASSlFl~ 
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~. Shipment of 200 Shell, S/F, C~emical (sir:mlated GB), w/f PD, hl51t5, 
fo~ 105-mm Howitzer was made to President, ~rmy Fi~ld Forces Boa~ No. 1~ 
Fort B~agg, N. C. The boB.rd was advised of the deviation in renge from the 
m shell ':';hen fired at charge 5, as is indicated in nar. 2h, a~ove. The 
results of the Board Nos 1 tests are re'Jorted in reference le. The recom
mendations of the Bczrd are quoted as follo~s:-

11 a. Shell, Chemical, 10:-n::m, Tl73 be considered suitable with 
regard to accuracy anC. stability· for field artillery use. n 

nb~ Firing Table 105-~-4 be considered suitable for use with 
Shel:l., Che:tical, 105-~, Tl73." 

j, Construction of the items to be staniard.ized is shovrn on the 
·.following drawings: 

( 1) Shell, Chern., 105~mm, Tl73 Un6o) d:rg. ?-831?.2 and P-83123 

(2) Casing, B>~rs~er, T27El (?!16), drg. P-86ll3 (being pre::>ared). 

(3) Charge, B~ster, T67 (~0), drg. P-83124 
The following dra~~gs will a?ply to the asse~bly of the ccmolete round: 

(4) Com!?lete round ass-3rncly, drg. ?-33471 

(5) Shell filling, drg, ?-83472 

The dra':'lings of the shell metal ~rts and of the burster casing 1':ill be 
revised as is indicated in par. 2f and 2g above, 

k. GB \':'as stanC.a::-dized by refe!:'ence lf •. Paragra :::1h 3c of this reference 
recc~ended that: 

11 GB itself be classified as a ?3S~~ICTED item, that the 
symbol GE, n!:en used alone be DNCIJ:~ :::FlED; etc~ n 

This recommendation -;;as aooroved by hi.ghe~ authority. A:1 tnJCLASS:::FIED 
category for the fi! 1 ed Tl73 Shell ~auld meet the requirements quoted 
above as the GB itself would be under co-v-er, hermetically sealed ''ithin 
the shell body. 

L Reference lg i."'l para 6 Iaph 2h classifies as SECRET munitions develono3d, 
or under dcveloomen~, for dissem;nation cf t~e nerve gases until such tL~c 
as munitions arc standardized for operational use and issue. When munitions 
are standardized for operation use and issue, the aporopriate :~ll!.s.sifi- . .. 
cation for such will eo designated by the agency having pri.!llc cognizance in 
acco~dance with applicable current directives of higher authority* 

m. All ballistic test·s of the Tl73 Shell were conducted with Fuze, ?r, · 
M51 (SeriGs) since a ~ore satisfactory fuze was not available at the time_ 
The Chemcal Corps indicated that SOffi·3Wr...a.t eettcr termi.nal ballistics could 
1::e exoected "rlith a faster Ol),Jrating fuze. Consequently the mechanical Fuze, 
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FD, T23TI1 and the electrical Fuze, FiJ, T2.4L haYe been u.'l'lCer devclo"Jment 
under authority of reference lh for use en all rotated G'S Sl-;.ell. Devclol').:. 
ment of the T237El Fuze has been comnleted, and the ite~ released for 
procurement with rotated GB Shell. T~e T24L Fuze which will be an ontimlli~ 
t:r:-...-e to include mininurn functioning tine and greze sensitivity is still 
in the preliminary stc.ge of develoorne::J.t. 

n. Reference lk is a special re~1lation cover:L.""lg Logistic Res'lonsibility 
for Standard C ornr::.cdity Classification, Major Group 90, Ordnance. This 
re~~lation assigns res?onsibility of toxic awmunition for rifled wea"Jons as 
follows: 

(1) Ordnance Corps: Snec~Tications, req~irements and funds, 
purchase and ins?Cction, storage and issue, and oai.ntenance 
of the cooplete round and requirements and funds for the filler~ 

(2) Chemical Corps: Sryecifications, purchase and ~"'1~::-ection, 
storage and issue, and :na L'"ltenance for the filler. 

o. Procurement of 20000 eac:,, :S)-,ell, Cbe"!!, 105-rnm, Tl73 was ur..de:-ta~<en 
and joint surveillance tests on these 20000 shell, filbd GE-, was arr2.ng:ed 
between the Ordrumce Coros o:.nd the C>:ecical Cor':ls (see ref. ln). This test 
which has not yet been com"Jleted, ~r.s Er~~~ed to overcome cert&L'"l oojoc
tions to the closure, L'"lternal of tlce <Zd.n;.nc::: Coros. T:!eso objBctions 
resulted in non-concurrences to Sub-Co~~ttce Re~ort A3o6 rcco~m~ndL~g 
Standardization of Shell, Chemical, 155-:n"=l, T77 -;;;'r.ich was develoDGd for GB 
filling. 

o. B3r reference 11, the Chief Che::rical Officer recor-.mended to the Chief 
of Ord.nc:mco to im!iK~die.tely standardize the currently relee.sed GB ground 
mt:mitions utilizing press fit closures. T~e follo;;ing is q1~oted from tt:.is 
refe~ence: 

u -----the Chemical Cor>:Js ----has de2 :.mcd, investig-ated, studied 
a~~ tested some thirty (30) different desi~s of closurGs. None have boen 
found to excel the ~~rrent desi~:n oress fi~ closure. Aoryrox~~tely seven 
thousand ( 7000) oress fit closures have i::€en :::ccornnlis!::cd by t>:is C ,:,ros in 
the oast two years ;;ithout detecti.."'lg a s-i,.,J?l·z closure l ·::alc This record 
'i7as attained by careful inspection of ::1etal n<::.rts by ca'Jable bsoectors.rr 

"Hesitancy to standardize these nun~~~ons and confusion relstivc to 
closures are due to fear of physical contact ~ith agent GB. T~is agent is a 
more hazardous materiel than most; !::~ever, tne Chemical Coros has devcloned 
adequate detection and nrotective de7iccs----- 11 

q. By 1st Indorsenent to refere!1CC 11 the Ordnance Corns cd7isGd the 
Cheoical Co~s 

11 The Ordnance Cor"Js is taki::g £:.cticn to effect st.s.ndardization of 
the 105-n..TU and 155-rrrn Hcr1itzer GB :h·3ll 7'ith t:;e :1resont closure desi.m. The 
interno.l Ordnance non-concurrences to sue~ <:cti::-n have oocn ":ithdra-:::n .. 11 

r. T:'c follo'<d.n~ L'1for:~ation is nerti!1e:1t to stnndardizat'_on of S'-.811, _ 
Cherrical, 105-mn, MJ60 (Tl73) with C, s~n? , ttrster ;,n6 _ (T27~ Ch.srge, 

JJNCLASSIF .1..c.~o~ 
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Item 22,;g 

Burster, 11'!40 (T67); 11iith GB f .illing, Case Cc:rtridge, Mll:.; ?rimer, ;·.r28.A2; 
Charge, Prop.=lling, iviL 

( 1) ProDosed usLl"J.g a?encics: Arrrry Field Forces, National G11ard 
Bureau, and (I' . S. :•:lari.l"J.G Force. 

(2) Ralated materiel: IiowitzGr, 105-m.'!l, ~!2Al, ~.02, .:.!4· and !•:J4Al, 

(3) No existing items need be mcx:ii.fied or renlaced by the GB 
!':i..lled She 11, 105-mm, r1iJ60 ( Tl73 ) 

(4) The filled, asse~bled and fuzed shell, asse~bled as a .comnl8te 
cartridge will cost anproxjm~tely $40 each Ll"J. production 
quantities. 

(5) The item meets current ~;1itary characteristics for GB filled, 
non-persistent gas shell for the 105-;nm Honitzers, excec:>t for 
oossible occasional 11 leakcrs 11 as i..."ldicatcd above., 

( 6) The ite.w. is intended for immediate orocurem.Jnt~ 

(7) Critical 6r strategic naterial used (e7cl~sive of filler which 
· ... • •· d c· · , (' .... ) c· , ,. t , ~ ~s a s ..,ancarc~ze "em::tca_ ""or'Js ~ ... em • -~.._Q:L"'lg me a .... o .... 
rotatinf 'rends, and s;nall ·~1·:::.ntities of brass and aluminum in 
the fuze and ryri.:n2r .. 

(8) Item is air transDortabl:J_. 

(9) The Ordnance Coros is to be charged with resncmsi'hility for: 

(a) Soecifications for t:::e :rou.nc (:iilclucinp all comnon:::nts 
exce 1Jt fills r) .. 

(b) ?J.rchase and :ins:Jection of all c:>arts, excc'Jt filler o 

(c) Dctem:iilation of re~1·irerncnts and fundi.'1g ,. 

(d) AssGmbly of the filled shell, and the car~ridge. 

(c) Storage and issus o:: the cartridge . 

(f) tEa intenance of the cartridge. 

The Che!!!ical Corns i.s to "ce charged with res:)onsi1:-ilit"" · 
for: 

( g ) S?ecifications for the filler. 

(h) ?urchase and insosc-t::::m cf the filler and the f ill i.ne:. 

( i) Storage anc issue of the filler. 

( j) i':Iaintem:nce of the filler. 

4 6 
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(11) 

Item 2'1':32 

Training and ma:..ntenance liter3ture is requirGd .. 

This item is in Supply Class V for issue. 

s. Since, Shell, Chern, 105-rn.-n, i\I360 (Tl73) with Crlsing-, Burster, ~a6 
(T27), E.nd Chnrge, Burster, i';f40 (T67) \';'ith GB Fillbl?' covers a reqnire~~nt 
for :;!- ich there is at present no exist :i:1f' st~:1da:-d ')rojoctilG, it is the 
ooinicn of the Subco:r.'"Ji.ttee that it s!J.ould 1::e aut!J.o:-izcd as Standard Type. 
Refer ;r:ce lo rcco:mnends that develo-vment oo continued on i.':!prove::~ent of . 
clost:r-.~s 11!1der Project TA1-154.6 (D/A 504-04-004) and of a !'aster fuze under 
Projr~ct TAl-2706 (D /A 505-04-023).. Aoproval of this subcol:l!llittee re-,ort is 
not i:J.tcnded to ::wci.fv the recomm.cnd::;ticns in Reference lo as concerns 
development of ilno::-ov~d closm·es or dev·Gloomcnt of a fast~r fuze. 

~ t. Funds for p:-ocurc!i!ent of 423, 490 co::t'Jlete Cart:-idge, Gas, C:B, Tl73 

i
l -w 1 f'.lze FD, T237El fc•r 105-!l!lJ'l .. Howitzer was authorized by references li and , 

Ij o TC.is authorization was SUQsequontly reduced to 20000 rounds. On 14 
Ju:le l95.!r, the Chic:' of staff aporcvcd a revision of reference L-n. The re-

1 vised di....~cti-ve el.i:li.."1ates the stocknile conco"'lt of chemical :runitions and 
i directs com~)Utctions on an WRMR basis as of 1 July 1954. Funds for the 
l ; procurc:Jcnt of the round will be recu:L.-ed to ncet the cor.muted MPJ~iR. Funds 
~ to procure 870,000 rds. have been aPproved qy G4 and will be made available 
L.-7 to L"1ciustrial Divisiona 

3 ~ RECOMivZNDATIO~: 

The Subconuittee recommends tr~t: 

a. Shell, Che:::.ic~l, 105·-l!l!!l, M360 (Tl73); Casing, Burster, Ml6 
(T27El); Charge, BU!"ster, ~140 (T67) be classH'ied as Standard Tv;:x:s~ 

b. The shell filled GB, asser;:bled with Cas~, Cartridge, El4; 
Primer, Percussion.,~i2-S.A2; and C!.1a:rge Prc:J .. , Dwg 71-9-lJO be authorized as 
Cartridge, Gas, GB, Non-Persistent, ri360, w/fuze for 105-rnm Eowitze:-s. 

c# Firing Table 105-q-4 be revi~ed to ;nclude Cartridge, Gas, Non
Pers ist.snt, M360, ·7. /fuze. 

d. The security classificqticn of Cartridge, Gas, GB, Non-Per
sistent, M360, for 105-mm Howitzers together with its comncnent oa:ts, 
drawL"lgs, and specifications be tTNCL.:Or I?ED exce.,t that com'llete details 
of the ~et,ods of manufacture of GB is classified SECPET: its che~ical com
position is 'UNCL:;5SITED. The methods of har..dling, antidotes a.nd -ohysiolo
gical effect of the fille::- are lJNCLd.SS IFIED. Also the amounts of stocks 
of M360 shell and ~i360 cartridge avail~ble or a'bout to beccme available 
should l:e classified CONFIDENTIAL. Co:--res"Jc:J.dence concerning stocks of 
M360 annunition may be GONFIDET\TTI.AL or UNCL.-"..SSIF'i<:D at the discretion of 
the originating office b accordance with the subject of the co!!li!!U!lication, 
pro1rided such cornm-.:.nication does not reveal i"'-formation leadi-"lg to the 
quantities available for use. 

e. This renort be ~laced in the SECRET category. 
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f. Logistic responsibilities are to be as assigned in SR 700-51-
190 dated 4 June 1951 (this SR is currently under review). 

JOHN H. HINRICR3 
Brig Gen, USA 

LAWRENCE W. B"iERS 
Col, GS 
OCAFF 

M. H. CLA..li.K 
Col, Ord Corps 

W. W. STOREY 
Ord Corps 

J. B. :IENr·1\RIS 
Brig Gen, USA 

F. G. BRYLN 
Col, Ord Corps 

JOHN Y.S LIER 
Lt Col, Ord Corns 
National Guard Bur~au 

1V. J. WISEMAN J::-. 
Chemical Corps 

Action By:. Amm Br, Ord Res & Dev Div. 
Res & Mats Br, Ord Res & Dev Div. 
~um Br, Industrial Division 

JOHN G. ZIE..'R.DT 
Col, Ord Corns 

S. A. HALL 
Col, Ord Corps 

H. H. EVANS 
Lt Col, USMC 

H,. G • .ADANS 
Lt Col, Ord Corps 

.Amm Supply Br, Field Service Div .. 
Requirements Br, Field Service Div. 

Approval by higher authority is reqt'irGd 

A.P?R.OVED EY ORDNl..NCE COi':f!II'i''l'M 
23 SE? 54 

/S/ A. W. STODDARD 
Col, Ord Corps 
Secz:'e'tary 

APFROVED 
/S/ M. H. CLARK 

Col, Ord Corns 
Chai.r:n:m Pro Tern 

A? ·:::ROVED BY ORDER OF 
T::£ SECBETF.RY OF TEE ARl\fY 

/S / GA?....~t2.D FOSTER, Lt Col. GS 
For the Deouty C,_,ief of St<:ff for Loq:istics 
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Report "Nn 
Copy No._ 
(5 Pages) 

OITICE OF THE ·cHE F . Cct:MICAL OFFICER 
Chemical Coros Tecb.'"lical Committee 

Army' Chemical Cente?:, Maryland 
4-S0-06-015 
TSE/5190/mm 

CMLWH 6 Oct 1954 

SUBJECT: Mi"iitary Requirements & characterist1cs for an Expendable 
G-Age~t Detector · 

· .. . 

TO: Chairman, Chomical Co:::-ps Technical Committee 

1. References: 

~-

g. 

£. 

~ -

CCTC Item 2480, Classification cf Kit, Chemical Ag::mt _ 
Detector, i•:i9A2 (El6) as a _ S~ancs:-d Tyoo and ·Obsolet.ion · 
of the Superseded M9Al :t.it, 22 May 52. 

Reoort (S ), AFi .EC. No. 3 1 Prcject 2640, Military Cha:-acter-
istics for Expendable :petector, 22' Jun 54. · 

Latter (S ), ATDEV-4 CCP...FF ~ 18" A::.; 54, ~e-oort · of Project 
Nr 2640 , Military Characteristics for: Exoendable Detector 
of G-Agents (D A Project· .L.-08-06-015) ,' t -o ACofS , G.3, 
w/Incl (::.-ef g.) 

D/F (S), GJ 400,' same 
(ref £• ). 

s::s· £• ·, to CCmlO, w/ Incl 
. . 

Letter (S), CMLWR-P CCCrnlO, 24 Sen 54, Exnendablc Detector 
of G Agents (Change . . Order No. ' 7 to· R&D· Prot.ra;::t 7A) , to CG, 
F.&E Comd w/Incl (ref £.) & lst: Ir.d, - C ~!IL.~-C7ID-3: 4 Cct 54, 
to Cr..m, CCTC. 

2. Discussion: 

a . Roferetice a. identifies . action of tnis Co~~ittee which ty~e
classified-the curre::tly-standard ti9A2 Chemical Agent Detector Kit as an 

. item o"f issue for the detection of chemical agents in the field . This 
kit ·is aoprox.i.~ately 3n x 5-tn x 8i11 i!l size and differs essentially from 

· earlier mode~s . in that it provides for the det8ction of G-series agents. 
Major componets ?ore the ( 1)_ air_ sau:mli!J.g cu:::r::>, · (2) sets of broTin , green, 

_blue and yellow dot detector tubes, (3) sar::rolin.g tubes (white dot), (4) 
dete~tor crayons, ( 5) bottles and vials fer liquid and solid reagents, 
and ( 6) report forms, pencil and in:;t::-uction cards. The r{l9A2 Kit is 
designed for the use of CE.t?.. NC0 1 s and as such requires adequate training 
for its use . Because the use of the M9-~ Kit requires a skilled ooerator, 
prepared reagents , and a certain length cf time before confirmation of 
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the presence of an agent i s ~oss ible • Army Field Forces has :;tudied 
and considered the ·need for a ,simolified detector which will assure 
positive identification of the mere toxic agents L~ the least possible 
tim.,;. 

]2. Reference ]2. identifies the reoort of the reference AFF 
study wherein it was envisioned that th-s si!nnlified detector would be 
under the control of .the unit commanders who would entrust gas 7larning 
missions to selactad ·individuals in small units as req-uired. f.il · 
exoendable detector, based on a definitive color change," that could be 
worn by individuals or attached to any ~ieca of equioment, aopeared to 
be the most satisfactory solution to the problem of oroviding a combat 
soldier i'1ith a · timely gas warning device. L"'l order to outline the 
detailed mission and Performance of the subject item, refersnce ]2. incor
porated a list of military characteristics which ~ore listed iri .order of 
relative importance. The renort of A .. "'F Ed. No. 3 (ref ]2.) was reviewed 
by Hqs, CC AFF , as recorded in reference £• ~hich L"'ldieated concurrence 
in tho study su hject to changes in the ststemsnt of the r:1ilitary nurpose 
of t h e kit and t h·..:: operationn:i.. conceot tog-ether with changes in the sub
paragraph concerning the temperature l~itation n2~formance. Eased 
u:oon the correspondence frcm. the Cl:iaf Chemical Officer, which refere.:1ced 
the fact that :the sub,iect kit would poss;:;ss a 24 hour life, refe:-ence 
c. considered that the item should therefore be conside:-ed in the 
exoendable catogory. ·As the result of this review, reference £• recom
mended that the military characteristics as revised be aoProved and that 
development be initiated under a 1-A .Priority by the anpropriate develop
ing agency . 

c. The military characteristics for the subject kit as re0orted 
in reference E· and revised by OC.~VF in reference £• are reproduced here
with: 

11 3. a. Military "Juroos-s. ·- T11e Zxoend.able G-age:::1t 
Detector is to nrovide tbe soldier an extre~cly light
weight, small detection device which will fu=nish 
timely warning agaL~st G-agent attack durh~g day or 
night. 

b. o~eration.Bl and crQ::::;izc:t~cnal conce-:)t. 

( 1) T::-~is device will orovide a cloar and iden
tifiable indication cf the necessity of imolernenting 
L~dividual nrotective measures. A~ such, the device 
must be disc.>laj·ed either· en the :L"'1dividual cr on the 
equiomont so th~t it ;::ill be readily visible tc the 
wearing individual and others L"'l the immediate vicL'1ity. 
The deV'ice should be av2.ila ble to troons on the same 
basis as the Field ?r-otecti7·; :task. 

N2 
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C .0 J:' .L Item 2950 
. (2. .-. In _o.r~er to pr ovi de· :iJrl..,mediate warning, the 

expendable · detector should have the same basis of 
issue as the Field Protective Mask- Should the device 
be so eXPensive that distribution to each individual 
would be-. prohibitive, ·· distrJ:.bution .of"·one device to 
.each three to :(ive ind.iii'idua.ls i-'rould be acceptable. 

114. ·Related Items o 

a. M9A2 Cheniical Agent Detector Kito 

b . MlOAl Chemical .Agent Analysis Kit. 

c. 1f7 type Detector Crayon. _ 

d. M5 Liquid Vesic~~t Detector Paint. 

e. M6 Liquid Vesicant Detector Paper. 

ri5•, Es.sentialllilitarV- Characteristics in Order of 
·-Desirabilitv 

a. Shall dete.ct C-ager:,.ts at potentially hazardous 
~osages ~nd give warr~ng by instant~~eous sh~~ly con
tra.sti:lg. col~r change •. 

b~ Shall not react _to _harmless substances such as 
.motorvehicl_e ex..~aust, explosive fumes,- .or smoke. 

c. Shall be capable of conv€mient: and-· secure at'tach
ment to commorl ·.military· i terns,. ·such · is ·cloth; .:.metal, 
WOOd, gl_ass and Dlast.ic SUrfaces ;; n field eqcipment • 

. ~ . : .. - . ; . . : ~ .. : . : ~ . -
.d ; .Shail temain effe6tive · for 2L hours when exposed 
to ~i tj~es of weather ·and. field conditions; a ·3~y 
service life desirable . 

_ e . Shall be ; in . the n2. t ure (;f a. small patch not over 
0. 5. ounces in 'i-veight; · · · · -

NOTE: The characteristics listed below in· paragraphs 
5f tb.rough .5{ are esse:1tial~ b\it are Of ' a lower : ' 
priority· than those listed · above ·a.'1d posse.ss· no-priority 
in relation to each other. 

f. Shall be conveniently packaged for quick and easy 
use by small units and indi.viduals •. :.: 

g . Shall contain simple instructions f _or use. 

h. Shall, when in its original field issue package, 
Withstand : submersion · for · 2 hours under 3 feet of salt, 
or fresh water~ 
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i. Shall amphibious landings including 
salt water conditions. 

11 6 •. ;Q£illable Characterist~cs 

a. Color change will produce luminescence to make it 
visible at night witho~t artifical light. 

b •. Shall revert to a neutral color when the hazard 
from chemical agents have ce~sed. 

c. Shall contain the additional caDability of detecting 
choking gases, blood gases and blister gases by seuarate, 
easily re·cognized color changes. 

d. Shall be of a color that will blend with that of 
common army equinment. 

e. Shall be suitable for use under all climatic condi-
.. · ·· · tions including air temnerature ranges extending from 

I 125°F (minimum exDosure of 4 hours with full im~act 
of solar radiation) to -25°F (minL~um exuosu~s of 3 
days without benefit of solar radiation): -65°F desirable. 
S!::all be s1.1itable for transoort and stora:<e at temoera-
tures ranging from I 160°F to -80°F. 11 -

d R "'" d . d. t d . h. . AC ~ G3 h . • .... ... .-~ _. .eJ.erence _. ~n ~ca e t. a-::. . OJ.,::,, · .. as rev~ewed -.ne s-.uvy 
of r9fereri.ce .£. and the recommendations of reference .£. and has concurred 
therein. L~ consonance therewith, it was directed that the Chief Chemical 
Officer initia':.e the development with funds that w~:te :nade a·.-a; -: able 'oy re
ptcgra..rnmi::"¥; the R&D allocations for FY 55. The corresoondence identified as 
reference §._. directed that the work be done under Project 4-0S-06-015, 
Detection Methcrls and Materiel for Toxic Agents, and that this revision 
would be identi:ied as Change Order No. 7 to the Chemical Ccr~s 7A R&D 
· Proeram. 

e. The foregoing paragraohs review the _results of the study 
conducted-by Ai:'l' Ed. No. 3 on the subject item and indicate Staff con
currence with the military requirement and a~pljcable military charac
teristics as revised by Hqs, AFF . A;"'prc~riate action to L"'lccroorate 
this deveiopment in the current Chemical Corns R&D Program ~er the 
provisions of SR 705-5-1 are noted beJ.,oc:;: · 

3. Recommendations: 

. It . is recomm~nded that: 

' ~- A military requirement be established for an Ex,endable 
G-Agen~ Detector and so recorded L"'l the.Book of Standards. 

T~e military characteristics for the 
paragraph 2.£. be aDo:-oved • . 

I A L 
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c. 

d. 

e. 

Subproject 4::.:0S.:66-02.~o5-,. "E~~~ndable G-Agent Detector., 
be establish~d to develop the subject item . 

. -· 
0 A - 0 0 oOO o 0 

Subproject 4-:-0~06-029-05 be accorded ·a· l-A Priority, be 
assigned to Techri.ical _Objective ·cw-4a., and be classified 
Confidential. (Basic reactions- .and details of design 
and performa...'1ce which "jt:istl.fy· the Secret category Will -' · ·· · 
be so classified)-._ · · 

This report be regraded to the Confidential category. 

- f . The C'nemical Corps 7 A R&D Progra.:1 and all other pert:L'1ent 
records be revised in accordance with this action .· · 

--· ;..· .. 
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ls/R.N.Skaggs,Coi,GS 
Dev & Test Sec,OCAFF 

lsiL. E.Fellenz,Col,CmlC 
Cml Sec, OCAFF 

CONCURRENCE SIGNA T'"JRES 

Concurred 
J.J.Hayes, Col, OnlG 
ACCmlOIStN 

ls/L.D.Fothergill 
Scientific AdviBVf 

Concurred 
R.C.Morris,LtCol,CmlC 
Sup Div, Mat Comd 

lslc.M.Freudendorf,LtCol;~~ 

lsiL.T.Fleming 
Transportation Corps 

AFF Ln O, A Cml C, Md. lsiLeo 'F.Walsh /siD.H.Hale,Col,OmlC 
Dep Cmdr, R&E Comd 

Concurred 
C.Lonero,LtCol,MSC 
AriliY Medical Service 

/siT.Emm€tt Thomas 
Corps of Engineers 

lsiH. Rackowski 
Ord...."lance Corps 

I siR.P..aymond 
Q~~-termaster Corps 

lsiW.A.Martin,LtCol,USAF 
Air H&D Comd 

I siR. C.Ki...."'l..."le 
Wright .4ir Dev Center 

Mat Div, OCCrnlO 

ls/V.F.LaPiana,Col,CmlC 
R&D Div, OCCrnlO 

/s/E.H.Lewis,LtCol,CmlC 
P&E O, R&£ Comd 

ls/~.L.Denlinger,LtCol,CmlC lsiB.H.Harris 
PT&I Div, ocr.""'1 0 AITC"fl, R&£ Comd 

I siL.IJ.· Swa."lson 
:SuAero, Navy Dept 

lsiR~A.Murdoch 
BuShips, Navy Dept 

lsiA.L.Russell 
BuYds&Dks, Navy Dept 

Concurred 
H.C.Gilbert,LtCol,CmlC 
Inspec Div, Mat Comd . 

lsiJ.C.Braxton,LtCol;CnlC 
Ln 0, CmlC 'L'rlg Comd 

lsiJ.A.Marti...."l,LtCol,CnlC 
AIRW&N Thr, R&E Comd 

I si W. G. Vlillm.ai1 .. n, LtCol, CmlC 
Ind Div, Mat Comd I sl J. H.Rothschild, Col,QnlC 

Chemical Corps Board 

ACCEP TED BY THE CHEMICAL CORPS 
'IECHNICAL COMMIT'IEE, 9 Dec 1954: 

/siT. S. ECKERT 
Secy, CCTC 

APPROVED FOR TI<:E CH 'Tk'F CIIE££IC.AL 
OFFICER, 9 Dec 1954: 

APPROVED BY ORDER OF Tr:E SECRE
T&qy OF THE ARMY, 9 Jec 1954: 

c 0 

ls/'h.LLLIAM E. R. SULL.LV'AN 
Colonel, Cml C 
Chairman, CCTC 

Is/DONALD H. BEHRENS 
Major, GS 
Office, Deputy Chief of Staff 
for Logistics 

I A L 
N6 


