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agents in slurry form with a2 ‘high percent of zgent
recovery using the two—fluid atomization principle
(E-99 bomb). (SECRET)
Completion of Development, Jan 56, Completion of tests, Jan 57.
Coordination: AuC
Directorate of Supply & Services, MCSW2
AFAC, ACOPP
. HADC, HDOR
Depa*-tment of Army, Chemicszl Corps
Task 5046L: (Secret Title) BW Dry Agent Disseminator (T0P SL“)JC%"‘
: TASK
Contractor: Department cf the Army, Chemical Corps '
CS0&4 53-139, 54-18 -
Principle Investigatcr: Mr. Frank Stecker
Biological Leabs, Chemical Corps
ture of Task: This task will result in the devel- )
ment of a spherical munition capable of dissemina-
nz ar :

ied BW agent in aeroscl form CP-IUG sub-c cluster)

Objective and -’*

ct O
|4 T

he omble" clustered in the spherical munitien will
ntain the ageni to be disseminated (b-93 oomb). The
oherical Munition will be ce.pablv of being released
om high-speed, high—altitude aircraft by means of 2
iispenser. SECRET)
Completion of Development, Jan 59, Completion of tests, July 59.
Coordination: AuC o
Directorate of Supply & Serx 4_ces, MCSWB
ATLG, ACOPP
HADC, EDOR
: ’ Depertment of Army, Chemical Ccrps
Task 50465: (Secret Title) Spherical Two-Fiuid BW Aeroscl Genera-
tor (TOP SECRET TASK)
Contractor: Depertment of the Army, Chemicel Corps -
C30&L 5L-81
Principle Investigator: HMr. Ralph Cunningham
Biolcgicel Labs,Chemical Corvis
Objective anc Nature of Task: This task is required to develop 2
spherical anti-perscnnel BW munition utilizing the ‘
two-fluid atomization principle (E~96 bomb). The end
munition will be droppable from a dispenser from high—
speed, high-altitude bomber aircraft and will provide
an infective aeroscl of biological particulates over
a large area from a siurry of such agents. (SECRET)
Completion ef Development, Jan 57, Completiocn cf tests, Jan 58
Coordination: AMC
Directorate of Supply & Services, MCSW3
AFAC, ACOPP
EADC, HDOR
* : - Department of Army, Chemical Corps
Task 50466: (Unclassified Title) GLide Cluster (SECRET TASK)
Contractor: Department of the Army, Chemical Corps
CSC&A 53-1L5, 54=17 'y =
Principle Investigators: Mr. Frank Trentacosti
. Biological Labs,Chemical Corps
T
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Objective and Nature of Task: This task will result in the de-
‘velopment of methods and equipment for producing large
area bombing patierns from single aircrafi when used i
conjunction with coexventional cluster and the "Deveron
cluster. (CONFIDENTIAL)
Completion of Development, Jan.58, Completion of tests, July 59
Coordination: AMC ; : ;
Directorate of Supply & Services, MCSWE
AFAC, ACOPP _
HADC,. HDOR
Department of Army, Chemical Corps
Task 50467: (Confidential Title) Deveron Control Cluster (SECRET
- TASK) . . ‘
Contractor: Summers Gyroscecpe Co., Department of the Army,
: Chemical Corps .
Contract No. AF 33-600-22945
CSO&4A 5L~19 ,
Principle Investigator: Mr. Frank Trentacostl
: : i Biological Labs,Chemical Cor
Objective and Nature of Task: This task will provide a missile
for delivery of BW munitions which can be deflected
laterally up to five (5) miles (with wing) and then
caused to rotate before opening to obtain & meximum
dispersion pattern from a single aircraft. (SECRET)
Completion of Development, July 57, Completion of iests, Jen 58
Coordinetion: WADC
Aircraft Laberatory, WCLS
Equipment Lsboratory, WCLC
faterials Laboratory, WCRT
Wezpons Systems, WCS
AMC :
Directorate of Supply & Services, MCSWB
AFAC, ACOPP
HADC, EDOR
Department of the Army, Chemical Coros
Task 50573: (Secret Title) Ultrasonic Generator (TOP SECRET TASK)
Contractor: None , ' T e _
Objective and Nature of Task: This task is required to develop
a munition for aercsol dispersion of EW anti-persc-..z
agents utilizing the ultrasonic or Hertman Whistle
method. ~ The munition will be capable of being releass
by high-speed, high—-altitude aircraft by means of 2
dispenser or by clustering. Development is planned to
start in FY 57 assuming satisfactory completion of in-
vestigations under Project 5135 during FY 56. (SECRET)
Completion of Development — Jan 59, Completion of Tests, July 59
Cocrdination: AMC
Directorate of Supply & Services, MCSWB
AFAC, ACOPP
HADC, HDOR ‘
Department of Army, Chemical Corps

‘




© Task-5057L: (Unclassified Title) Self Dispersing Explosive Type
oo . U Munition:+ (TOP SECRET TASK)

Contractor: None & - :

Objective and Nature of Task: ~This task will result in the de-—
velopment of a spharical munition that is of the self
vdispersing.explosive"type' (E-SL) for the dissemination
of E¥ anti-persomnel agent ezerosols. The end munition
will ‘be droppable from = dispenser or capable of being
clustered and dropped from high-speed, high-altitude
bomber aircrafi. Develooment is planned to start FY
- 57, assuming satisfactory completion of investigations

o under Project 5135 during FY 56. (SECRET)
Completion of Development, Jan 60, Completion of Tests, Sept 60
Coordination: MC : . o '

Directorate of Susply & Services, MCSWE
LFAC, ACOPP -
HADC, HDOR
D Department of Army, Chemical Corp
.Task 50575:. (Unclassified Title) Advance Design Munitions znd
. Components. (TOP SECRET TASK) :
Contractor: None
" Objective and Nature of Task: This X will result in the de-
velopment of methods and equipment for improved per—
L _ formance as well as increased dispersion and agent-
e e - munition ratio for produc ng large area bombing pat-
terns of anti-personnel logiczl agents. The task
: efined as requirements for

t

n

&

fL

(B8

bio
will be more specifically 4
new designs are evolved during developme nt and est
stages of above tasks.
Completion of Development — Continuous, Completiocn of tests -Cont.
Coordination: A4MC :
: Directorate of Supply & Services, MCSWB
AFAC, ACOPP
E&DC, HDOR
a - Department of Army, Chemical Corps
d. Other Informzatien :

The Army Chemical Corps will furnish technical personnel, equip-
ment and facilities to accemplish this project except for Task No. 720%-
-5139-50467. WADC will furnish guidance and funds to the Chemical Corps.
Task No. 720W-5139-50467 will be accomplished by WADC with limited test
support frem the Chemical Corps.. (UNCLASSIFIED)
> In view of the fact that the Navy mzy carry these munitions on
their aircraft, they are interested in the progress of this project.
(GNCLASSIFIED) v

© - - AFAC anc HADC will furnish facilities for these munitions for

Phase I:through Phase VT testing, as prescribed by AFR 80-1k. AMC will
furnish required funding for service test items procured- for the testing
phases.. (UNCLASSIFIED) - T

e. Backeround Histor— )
The ‘M=33 cluster was developed for use as an alternate load for
the 50C-1b GP bomb. With the USAF change in military characteristics, the
M-33 no longer was adeguate and the M-114 bomblet required modification
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and revision. Hence, the tasks established under this prcject were ini-
tiated to meet the reguirements of a BW anti-personnel cluster to be usec
as an alternste load for the 750-1lb GP bomb and to improve the dissemina-
tion of BW agents in component bomblets. Task 720W-5136-5CL.62 will be tk
first completed under this plan. '

f. References

(1) Letter from Hq USAF AFDRD-AP/2 to CG, AMC dated 26 October
1950, subject: (Confidentizl Title) "Assumption of Responsi-
bility for Air Force Ordnance, Chemical Werfare, and Biologi
cal Warfare Research and Development”. (SECEET LETIER)
(2) Statement of. Military Characteristics dated 7 August 1950,
subject: (Secret Title) "Generator, Aeroscl, Medium/Eigh
Mtitude, inti-Personnel Biological Agent Airberne". (SECRET
DOCUMENT)
REASON FOR SECURITY CLASSTIFICATION .

This document is classified Secret since it reveels intent to obtain
offensive capability in biological warfare. This is in accordance with &
policy expressed in letier from Hg USAF (AFOAT) to 21l major Commands,
dated 16 December 1952, subject: (Unclassified Title) Classification
Guide for Matters Concerning Biological Warfare and Chemical Warfare'.
DOWRGRADING CF SECURITY CLASSIFICATION

This document shall retain the security classification of Secret :..C
such time as equipment developed under this project has been used in va.
time operations for a period of 90 days at -which time classification will
be reduced to Confidential or until such time as policy expressed in the
EW-CW Security Guide mentioned azbove has been revised,

10
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‘Incl” T. S. ECKERT
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Copy No.
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Lo 2860 --
- DEPARTMENT OF THE ARMY .
" OFFICE OF THE CHIEF CHIMICAL OFFICER
" Chemical Corps Technical Committee
" Army Chemical Center, Haryland .

CMLWH | F o . 13 July 1954

HENORANDUM FOR RECORD'

SUBJECT: ARDC Project No. 5141, .BW Logistic Support Equipment (C)

The zttached data sheet for the subject Air Fdrce. project is
reproduced herewith as information pertinent to portions of the Chemical
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Project Ho, 5141

Item 2860.

Sroject Data Sheet A
'Rewritteﬁ Proiect :

BRCICT TITIE: ZX Lﬁg*f‘

1. ic Suppert n~u1?ngnu (“cnf*dﬁ ial Title)
2. SECURITT CIAQDTFLCh-LC Top Secret
3. FR0JECT NUMEER: = 5141 '
5. RLPO:T DaTes 20 Mav 1954 -
&. BiSIC FPIRID 02 SURJ-CT: Common Comﬁ01en4 Cevelovments
7. SUBFISID OR SLE"b‘ SUBGRQUGZ: * 36, Chemical and Biological Weanons
7a, TECHNICLL CBJECTIVE: E¥-5 :
8, COGNIZANT LGENCZ: ALRDC
9, DIRECTING AGENCY: 7iDC Lrmament Taboratory
f£ice Svmbel: FCIGH . Telenhone No. 27189
10. ESOESTING LGENCY: .DC ) :
11, PiRTICIPATION, CCO?DINALION, IN”’”‘ST Dept of the Lrmy, Cml G (P); Na-
© By der (I); AFLC (P) Ac (P)
' See Item 214d. :
2. CONTRACTCR AND/OR LABRORATCRY: S . ' “Contractﬁﬁ ¢.Nc
Brown Trailers Inc, ) AF 33(500)244L5
East Coast :e*onavtiqs Inc, 17 33(61%4)2053
+tandaré Centainer Corp L7 33(614)2106
Steelcraft Manufacturing Co.  &F 3 {614)2104
Baker Raulang Co, ;7 33(615)2117
13, BREIATED FROJ=CTS: Tssential - 30C4&, 1014, 3104
e

i/. DATS ioPR0VED: 8 December 1952 ’ : -

15, rRIORITY: 1-E
17. ESTTHIATZD COHPIZSTION DATES: Res -
Dev - Ccntinuing
Test - Continuing
Cp. Zval S
18, TFY FISCAL SSTDMATE: 53 - 76H 56 - 137
54 - 31 57 - 119
55 - 221M A/R - 108M

lC/) . SUTEESTIED P\EDCE-.S : Twis oroj iecs Suf"sﬂdes DrOJeCt ¥e. :‘552-658 dated
b 1952 in »art. (U“cTasclf;ed)

20. REIUIRE:ENT AND/CR
T st

a. To properly stcre, Tie znd deliver B muniticns to strike ai
craft, d evelooﬂert of adesuate sicrzge and transvort -equirment is requlred
To determine that the agents ccntained in E¥ munitions are in an effective
cendition a field laboratory must be develconed which will provide a means:
cf testing viability of agent gamnlss., Enuioment svitable for the above
curvoses deces not now ‘exist. B7 munitions wenvire temveratvr 2 contrelled
conditions from the time of fill In <he nrodvction nlant u:t;l they are
cellvorcd to strike aircrafi, BReczuse Iresh suonlies of muniticns must be

lnta;red available for strike missicns and becavse the agert in current
ses of Ef munitions constitutes as 1little as 1/10 the total weizht of the
o

=
£ new agent in orenositicned cluster
1i£= in time of emergency. -To meet
sffective and effic lent gauioment
soecially ada-ted delivery, field
is resuired. (Secret)

compleue cluster, field clustering
kardware provides major savings in
these soecial conditions &nd to 7
for =7 logistic supoert, develonm
clvstering, and survelllance equinme:

Incl _FSmseTEmaT——
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b. The BW operatiomel capebility recuiresment has been delinezted in
ARDC Tetter to WADC, dated 20 August 1952, Subject: (Confidential Title)
USAF Riological and Chemical Warfare Program (rJTS 832)(Ton Sscret Le'u‘cer).
21, ERIEF OF PROJECT AND OBJECTIVES:

2. Brief: This projsct will result in 2 Tem perature ‘controllzd ship-
ping and storlng container for BW clusters or agert containers in C-124 or
similar aircraft, an insulzted shinoing contziner for EW bombs in C-97 or-
smaller cergo aircraft, @ sealed can for Z¥ tomblet shioment, a BA cluster-
ing facility (consisting of 2 clustering sezmi ir railer, a D*e“abrl cated
shelter, and a special heandling boom for fork 1ifts) and a B surv=1l¢ance
acility (Con51st3.ng of a laboratory semitrailsr, mobile power source
shower and change provisions, and decontamination enumment) This projcct
will further provide for adaptation of abovs squioment to new types of BW
munitions not yet standardized, (SECRET) _ o

b, Aoproech: It is anticipated that shipping and storage containers
now used for M-33 clusters can be modifed for use with E77, £8, 133 and
E137 clusters and unclustered BY agent containers, An insulate ccntainer
and 2 sealed can will te dsveloped by commercial sources, For the sur-
veillance laboratory, AMC is to buy air conditionsd vans, anéd supnly labora-
tory furniture, -appliances, utensils, dishwa-es and chemicals, WADC will
arrange and install -furnishings and supplies and meke such medifications
as ars necessary, OShower and change facilities will be developed 2s & knock
down type of assembly. Dacontamination eguizmsnt %ill be a2dapted from
equipment now available, (SECRET)

¢, Tasks: Task No, 50471: (Uncl Titls) Shipping Container for

Bombs and Clusters (Ton Secret Tzask)
Contractors: East Coast Aercnautics Inc, AF 33(016)2053
Standard Container Corp. AF 33(616)2106
Principsl Investigater: R.,C. Smith, F.J, Kendell
Objective and Nature of Task: To design and develop 2 temveraturs control-
led shipping container for large aircrafi (C-124) and for ship deck, flat
car, or truck shipment and. an alterna te insulated shipping container for
smaller aireraft, reefsr ship, box car or trziler, with tie down, internal
handling and sealing previsions so that Z¥F zgsnis an nd B7 bomb clustars
can be delivered from oreduction plant to sirike aircraft with i fterim -
sto‘age as required, Devslopment will consist of a hermetically sszled can
for the agsnts, a 30 foot temverature cenirelled van, 2nd an insulated box
with a2 capacity of 216 M-11/, bomblets,
Completion of Developmcnt: Seme*nbe*‘ 1956 )
Complstion of Test: March 1957 (SECRET)
Coordination: WADC Development O*De*‘a ticns Division, WCCES
Aireraft Laberatery, WCIS
Equipment Laboratory, WCIS
Department of the Army, Chemical Corpos
AMC Dirsctorate of Supoly 2nd Services, MCSWB
Task No, 50472: (UNCLiSSIFIED TITIE) Mobils Field Surveillance
Iaboraztory Facility (Teo Sscret Task)
Cont=actor: Brown Trailsrs Inc., AF 33(800)-24443 S,4, 71
Principal Investigator: Robert Flagan
Objeciive and Nature cf Task: To develop msthods and ecuioment which will
prcvide a means of maintaining field surveililance on agents contained in

i
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BW Munitions, Methcds will include viabilily c count and investigaticn of
other assessment procedures to obtain a system of proven relizbility.
Facility will consist of a 30 foot-zir-conditioned trailer, e cuioped with
nscessary laboraztory equipment, electrical nower supply in the form of a

30K% generator mountad cn & suitable ira

for operating persomnel, and decontaminstion eguipment,
be self sufficient, designed for remote locatlcn,

(SECRET)
Completion of Development: June 1954
Completion of Test: January 1955
Coordination: WADC
Development Operations Di
\2ro Medical Laboratorv

to A120°F temperatures,

‘Tar, a shower and cbanca facility

-_—

The facility will
and operative undor 20

vision, WCCES
HCRD

AMC
Dirsctorate of Suanly Services, MCSWB )
Air Surgeons Office MCDI
Depzriment of tbe A;AJ, Crte ical Coros
ARDC .
USAF Fileld Office, Czm» Detrick, Maryland,
AFAC ACQP?
ask No., 50L73: (Unclassified Title) Hchile Field Clustering Facility
(TOP SECRET TASK)
Contractors: Steelcraft Mfg. Co. 24733(614)-2104
Baker Raulang Co, £733(616)-2117
Princinal Ipvestigater: L, 4. Prusizmer, X. T. Tiebout
Objective and Naturs of Task: To develop equinment re~rired for bomblet
asseablyand field clustering of the =% boamb clusfer, The eguinment con-
sists of a properly outfitted air-crnditioned semi-trailer, a portatle
insulated building measuring 32 x 40 feei, and a soecial ferk 1ift boom foz
handling the cluster. £11 ecuipment will be a2ir transportable and quickly
erected for field coeration, (SECRZT)
Completion of Develcpment: July 1955
Completion of Test: July 1956
Coordination: FADC
Develooment Operations Division, WCIES
Eguipment Laboratory, WCIE
Aerc Hedical Laborztery, WCRD
AMC
Dirsctorate of Supply and Services, KCSWB
Lir Surgeons 0ffice, HCDI
2 Department of sArmy, Chemical Corps
AFAC, ACOPP
Task No. 50559: (Unclassified Title) &dentation of Loeistic
‘ Zguioment for New *"niticns.
Contractor- Nons ~

Principal Investigztor: N/&
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Objective and Nature of Task: To develed modifiad equipment for use in
storage, transnort, fisig assembly, and agent viability surveillznce on new
BV agents and munitions, The equioment will consist of modifizd shipping
and storing containers for 2-fluid tyves and dry agent types of spherical
and cylindrical hombs, fisld filling, ascemcly and cluster’ng ecuipment
for these bombs, and surveillance eauios zent -o*' detev'mlnlnrf vizbility and
other characteristics o the agents used thersin, (S“CLT)

Completion of Development: Contimuing

Completion cf Test: Coztinuing
Coordinztion: WADC

Develorment Operations Livision, WCCES
Equibment ’aborgtory, WCIZ

Aero Medical Leboratery, FCRD

£MC

Directerzte of Supply zn
Air Surzsons Office, MCDI
Departmert of the krmy, Chemical Corps
AFAC, AC0OPP '

Desisn cof ths mobile field surveillznce facili-
T h the coordinztiasn of LMC (MCSWB), the 4ir Forcs
F and the Chemical Corps, Selection of laboras-
t : the trailer zrs teing determined with the
.a ance of S on the basis of results of tests conducied at
APCC (sse Ttem 21f b:-ﬂ'-, reference No, 3). (Tnclassified)

Shipping container development is bsinz ccordinated by the C-saical
Corps to assure suitabls cluster shipping rings ars installn 2t the olant,
and to insurs proper lcading and tie-down arrangemant, (Unclassifizd)

Fiecld cluste rmg Tacility development will be coord:.m.ted ty the

i £ t

eguirment with bombsarné clusters
being hanaled (Unclassitiad)

Funds' I‘ecu1”°d by the Chemical Corns for participation in this develop
1 be derived ‘-b: the USLF weanons develooment funds. v
fund of $190,000 will be reqrired in FY 1954 to cover curchase of
nce laborat uory aile;, lc.borﬂtor:f urrlsnlngs, s‘uoplr" container
for support of tests, inert clusters and b for test fitting, livs
z rs for surv\.llla::c* tests, portablzs o ric nower suoply, shower

3
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WADC complied by forwarding, in June 1952, military characteristics cover-
1

ing equipment to provide trensport of agent fil
i

ed bomb cases and field

assembly and clustering of munitions, and eguipment to provide transnort

of bulk agent and field filling, assembly, and clustering.of the munitions,
The latter system was not recommended ty WADC, The above military character-
istics weré later expandsd in a WADC. letier to Ho ARDC calling out soecific
items and production schedules, and also covering transoort means for the
complete BW cluster, EHq USAF directhed -adopvion of transportinz the assembled
cluster, so far as the M33 cluster capability was concerned, No further
guidance has been received from Hq ARDC, (SECRET)

£, References:

1,

24

10.

1l
12,

13,

Document ADTS-1199 (TS-3517) dated 9 April 1953, from MCSWR %o
Wcao, (Subject cmitted because of Top Secret Classification),
(Secret Title) YMinutes of Biclogical Warfare Locistics Confer-
ence at Hq 4RDC on 14-15 May 1953, Document No, T-3-384
(ADTS-1472). (TO? STCRET CORETS PONDENCE)

APGC Report, Project Neo, APG/SA3/49/4-1 dated 19 March 1953 :
(APGC-TS-712-6) (ADTS-1322) Subj: (Secret Title) "Omerational
Suitability Test of the 4rant Filled 500-1b Biological Cluster
Bomb, 133", (TCP SECRET R=CRT

Letter from Hg USAF to Hp AMC datsd 24 June 1953, Subj: (Uncl
Title) "Procurement Directivs Ne, 27-222-53 (Hcbile Surveil-
lance Trailers)", (UNCLLSSIFI=D CORRES 20N ZNCE)

Letter from Hq 4RDC to WADC dated 20 August 1952, Subj: (Unel
Title) "US4F Biological and Chemiczl Wanfare Program",

)

é i
(ADTS-832), (TOP SECRET CORRSS >CITENCE)
Letter from Hg, USAF to He AMC dated 12 Harch 1953, Subj: (Uncl
Title) " rocursment Dirsctize No, 15-222-53 (Semi-trailer

Assembly)" (UNCLLSSIFIZD C
DF from Hg AMC to WiDC dated 19 March 1953, subj: (Unclassi-
fied Title) "Engineering Evalxn

(SECRET CORRESPONTENCE )

AF Fleld Office, Camp Detrick, Md. letter %o g £8DC dated 17
March 1952, Subj: (Sscrst Titisz) "Cverseas Filling 2nd cluster-
ing Facilities". (SECRET COREES PONDENCE)

Letter from Hg USAF to Hq ARSC dsted 17 March 1952, Bubj:
(Unclassified Title) ZW Muniticns Logistic System Projects, 1st
Ind to WADC dated 25 Herch 1952, and 2d Tnd to Ha iRDC dated
16 June 1952, Control No., 52%C-8637, (SECRTT COREES >CRTENCE )
Letter from WADC tc Hq ARDC dzted 13 December 1952, Bubj: -
(Unclassified Title) "EW-CW Support", Control No. 52EC-47560,

(SECRET CORRES ”ONDENCE )

Message from Hq ARDC to WADC ézted 24 July 1953, Cite No.
RDDDR-6-7-65-E. (CONFITEHTIAL COARSS PCNLENCE)

Message from WiDC tc Ho ARLDC deted 30 July 1953, Cite No, FCIG-
2098, (CONFIDENTIAL CCRRSS PONTINCE

Letfer from Cml Corps Eiolosicz21l Lazborzicries, Camd Detrick,
Md., to WiDC dated 11 fugust 1953, Subject: (Unclassified Title)
"Recommended Chenges for Mobtile Surveillance Laborztorisst,
(CONFIDENTILZL CORRES POMDENCE )

= "7 23 s
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FEASON FOR SECURITY CLASSTFICATION L T
Since this document, 'ré_veails 'in_te_n'i; to ébtain offensive cavability in .
BV Warfare, it is classified Secret in accordance with volicy cutlined in
letter from Hq USAF (LFOAT) to0.211 ma jor. Commands,- dated 16 December 1952,
Subject: "(Unclassified) Cla's.sifi‘ca.tion'_Guide_foz“M_atters Concerning
Biological Warfars and Chemical Harfaren, :
DOWNGRADING OF SECURITY CLASSIFICATION - - - : - ,
This document shall retain the security classification of Secret until
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[EPARTMENT OF THE -ARMY . |
OFFICE OF THE CHIEF .CHEMICAI. OFFICER
Chemical Corps Technical Crmmittee
" Army Chemical Center, Maryland
CULWH o 13 July 1954
MEMORANDUM FOR RECGRD - * - - .71 ... .

SUBJECT: ARDC Project Na. 5058 Spec:_el Alrcraf’c Equ_lpment for BW
Munitions (C) -

The attached data sheet 'fo* the .subject Air Force project is .
reproduced as informetion pertlnent to certain portions of the Chemical.:
Corps QV" R&D nrogram. - : - F L

FOR THE CHATRMAN, CHEMICAL CORPS TECHNTICAL COMMITTEE :

7,5 Tt

Incl _ ‘ T. S. ECKERT
-‘As noted Secy, CCTC

WH5220
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Project Data  Sheet
Rewritten Proiect

. PROJECT TITIE: Special iircraft Equipment for BW Munitions (Conf)

SECURITY CLASSTFICATION: Top Secret
FROJECT NUMEER: 5058
REPORT DATE: 21 Mey 1954

'BASTC FIEID O SUBJECT: Common Comnonent Dsvelopment 1004, 1014

SUB FIEID OR SUBJECT SUR GROUP: 36, Chemical & Biological Weapons
TECHNICAL QOBJECTIVE: BW-5

COGNIZANT AGENCY: 4RDC N

DIRECTING AGENCY: Armament Laboratory, WiDC

WCLGW  Tp 28252

REQUESTING AGENCY: Hg ARDC

PARTICTPATION, COORDINATION, INTEREST: Navy (1), Army Chemical Corps (P)
, LFAC (P) .

CONTRACTOR AND/OR LARORATORY: Neone :

REL=TED “ROJECTS: ZEssential - 1004 (B-47) and . 1014 (B-52)

Related - 3074(B-57B) and 3084(B-663)

DLTE APPROVED: 4 December 1952

PRICRITY: 1-B

ESTIMATED COMPISTION DATES: See Tasks, Item 2lc,

FY FISCAL ESTIMATES: 51-53 - 222M 56 - L12M
54 - 356M 57 - 206M
55 - 109 T - 1305M

Supersedes projects R555-862 and R555-820,

REQUIREMENT AND/CR JUSTIFICATION: This project is reovired to develop
an improved method 2nd new equipment for the disseminetion of temmera-
ture sensitive, sphericel, BW munitions over enemy territory using sub
and supersonic bombardment type airerafi. The avthority for this oro-
ject is contained in letter from Hg, ~RDC to Ho WiDC, ADTS-832, dated
20 Zug 52, Subj: "(Unclassified) USAF Biolo gcal and Chemical ¥arfare
Program"., (Ton Secret Document)(SECRET)

&, Brief: This project will result in the development of a2 means for
providing proper temnerature environment for the delivery of certain
Temperature sensitive BV munitions to the target area, An interim methpg-
and a finel production method will be develonmed, The interim method
will consist of space heaters easily instelled or removed from the bomb
tays of B-29 and B-50 airecraft. The final method will utilize standard
electrical equipment to supply electrical power for the internal heat-
ing of the muniticns, (SECRET)

This project will also result in the development of a bomb bay
dispenser suitable for the susvension and relesase of large quantitites
of small spherical 5% bombs. Equioment will be developed to provide
proper release for best dispersion of large quantities of these
munitions, (SECRET) _

It is the object of this project to design equioment for use in

B-47 and later hizh speed bombardment type aircraft to effectively
deliver these type munitions. (SECRET)
D, Aooroach: Development models of bomb btay heaters were procured from
the Hayes Aircraft Corp, as an interim method of oroviding prover bomb
Y rees
ENJiAL : PP 2
Incl 5B
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bay temperatures for delivery of temoerauure s=n51t;vn munwtvons. For
a long range approach, the aircrafi electrical system will be adapted
for supplying electrical power to individual munition electrical
heaters, The fea51b¢11ty of _nsulaulng _nd1v1dual munitions is also
being studied, (“ON“IDLNTIAL) : S
For the delivery of spherizal munitions to the target aresa, ballis-
tic and dispersion data have been obtained from flight tests at Hill AFR
using bucket iype hopoers and clusters., A test dispenser develoned by
the Rheem Mfg, Co, for the Chemical Corps will be used Por obtaining
additional ballistic data, 4s a long range develooment, the Boeing
Airplane Co, will be requested to Qev0100 eouipment fo* release of
spherical munitions from sub and Super sonic bombardmenu>uype aircraft,
(CONFIDENTIAT)
c. Tasks:
Task 50189 (Unclassified Title) Munition Temperature Control )
' (SECRET TnSK)

Contractor: Not established,

Contract: None

Principal Investicztor: Not estab? e

Completion of Develooment: Jenuary 195
3 t: June 1956

Completion of Tssi _

Object: To crovide the engineering and coordinztion necessary to
@ssurs compatibility between bomb hezting provisions as incoroorated
in different temoeraturs sensitive viable agent muni
electrical hesting vrovisions required to bs install
aircraft, (SECRET
Nature of Task: T

T

ishk

o™

ions and. ths
d in anplicetble

-+~

197
o
=

assure that bomb heating resvirements are main-
tained within the limits of the aircraft elec trical system capabili-
ties and that adequate provisions ars installed in goplicable air-

craft,
Coordination: WADC - Equipment Latoratory, WCIE
Weavons Systems Directorate, WCC
AMC - Procurement Division, MCP
: Maintenance Division, MCM
AFAC, ACOPP .
Dept. of Army, Chemical Corps Biological. Labs (SICRET)

Task 50190 - (Uncl Title) Bomb Bay Dispenser (SECRET TASK)

Contracter: Not Established,

Contract: DNone -
Principal Investizator: (Not Zstariished) '

Completion ¢f Develooment: Deczmber 1956

Complstion of Tests: July 1957

Obiect: To provide eaulwm-n+ for delivery of soherical munitions

over the target arez from subsonic and sumersenic aircraft,

Naturs of Task: Develooment of a bomb tay dispenser for susoension

and relsass of spherical PW munitions from subsonic and susersonic

bomba*dm t type aircraft, =

—osOepeG T

57
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Coorﬁlnatlon- WADC - Dirsctorate of Support, WCU
Aircraft Laboretory, WCIS
Equipment Laboratory, WCIE
Materials Laboratory, WCRT
Weaoons Systems Directorate, WCOW -
AFAC, ACOP
Deou. of Army, Chemical Corps B’olorlc?l Labs 3
’ SECEE

d, Other Informauion'
(1) Reference Item 11, since the Navy may carry and disseminate
these munitions, unat ggency will be interested in this project, The ]
Army Chemical Corps, Biological Laboratories will participate in the
develooment of the dlssemlnatlon and temperature control eguioment,
AFAC will participate in the testing of crototype articles, (Uncl)
(2) The followins support will be resuired from the 4ir Materiel
Command: o
(2) Furnish funds for modification of aireraft to provide
prototyve installztion of minition temverasture control equioment for
service test. Expenditure of appréximetely $15,000 in FY 1955 is
egnticipzated,
(b) Furn
penser (1 ea,) f
in FY 1957 is an
e, Backzround E

h funds for procurement ¢f prototype bomb tay dis-
rvice test, Expenditure of approximately 350,000
(Unel)

Development of bomb cluster adapt

g sulating equioment to redvce heat 1

tain temperaturs sensitive unit bombs which ars clustere
in cluster adapters has been carried out under orior proj

.R555-732, and R555-777, (Conf)

Certain BW munitions have 2 g
the viable agent remains effectiv
control the muniticn temperature & ri
is to be realized. The Army Chemical
electrical heaters in the individval
items., Electrical heaters plus insul material will be uszd to
maintain the required temoerature for typical combet mission, As an
interim, for present operational readines Ss, snace heaters for B-29 and
E-50 bomb bays are being develoved. The lone rangs task will be to
provide an electrical system with oower recentacles at each bomb station
with sufficient capecity to supply the req*ircd cluster heating oower,
Cold chamber tests of the H- 115, M-33, 2nd E-133 BY mvnitions and flizh
tests of B-47 and B-50 aircraft have indicated that the temoeraturss of ,
the munitions after a normel flicht, without munition temwerature con- S LI
trol, wculd result in a large quantl ty cf the viable agent being des- "
uroyed in scme cases, 4 prototype beomb bay heater was tested in a B-50
airplans, The mejor dlrflculuy encountered was operaticn at altitudes
above 25,000 fest, 4t this altitude +he rérified air would not suovoort
combustiocn, The proper design mey cverceme +his difficulty, Data was
cbtained from thess tests as to the required BTU output of the heaters
2% varicus altitudes up to 30,000 fset, (SECRET) )
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With the inceptien of requiremenis to obtain a capability for
delivery of BY weapons, investigations were made as to the effects of
temperature and altitude on the viability of BW elements, In March

1951, the problem of temperature conirol wes presented to WADC in a

letter from Hg USAF, Subj: "(SECEET TITIE) Temverature Conirol for Air-
borne EW Munitions", (SECEET DOCUMENT) In October 1951, WADC presented
& orepared report on the study, subj: "(SECRET Title) 4 Preliminary
tudy of Temperature Requirsments for the Protection of BW Xunitions
During Airborne Delivery to Target &rsas", (SECIET DOCUMENT), (Memo-
randum Report No, WCEG R-555-1350), During the period Octoter 1951 to
April 1952, bomb bey heaters were installed in & B-29 airplzns for the
purpcse of determining the adeguacy of heating bomb bays with gasoline
heaters, Tests were made 2%t varying altitudes from 10,000 to 406,000
feet, It was determined that oresently available heaters, vroperly
controlled would operaste satisfactorily up to altitudss of 27,000 feet,
Exhibit WCEEM-2-50 dated 20 Mey 1952, subj: "(Confidential Title)
Bomb Bay Heating Xit for B-29 and B-50 Aircraft®, (CONFITENTIAL RECRT)
s for bomb bays for thsse aircraft,
s let to the Hayes Aircraft Corp,,

[8)
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ct
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h as Sl ct wa
Birmingham, Alabame, for the design and develooment of btemb tay heaters
for service uss in B-29 and B-50 aircrzft, Thess hsaters wers function-
ally tested ty the contrac £ d to operate satisfactorily with-
hi

v

svelcoment will be considered

in the required dssign lim S,

finished upon complstion of final tast remort,(CONFIDENTIAL) ,
From a survey of aircraft electrical oower availability for munition

heating, it was determined thet 150 waitts per unit muniticn cluster.

could be made avzilable, The Army Chemical Corps has been a2dvised to

design the unit muniti th heaters and insulation, such that

on c¢luster wi
under combat conditicns on a typical combat mission. the temperature of
The unit bombs will not rise or fzl11l teyond the zllowable temperature
range, (CONFIDENTIAL) - S
Other studies cn temperatures of zircraft in £1ight have been made
and reported in the following: . €5
(1) Mezorandum Report No., WCSE-127 dated January
or tion of USAF

Title) "Study-Design Temperature Regquirements for Overs
Aircraft and BEquipment Phase C Aircraft Comoartment and Equipment
Temperature (B-36 Lircrafi)", (UNCLASSIFIED DCCUMENT )
(2) Teckhnical Report 206,73 WADC-TR53-119 dated May 1953,
(Uncl Title) "Aircraft Temperaturs Rs~uirements Research Division Project

206", (UNCLASSIFI=LC DOCUMENT)

Early in FY 1952 the Army Chemical Coros under MIFR 52-702-W4DC
fLmendment I, conductad exverimental tests with soherical munitions oro-
posed for use with BF agents, Disversion of sophericzl munitions was

tudied, Various diameters, surface contours, moments of inertia, and
ther factors entering into the dissersicn of the cpohere were investiga-
ed, Numerous drops of varicus test sc: s were made to detzrmine

g
rn, (SECRET)

Under the Army Chemical Corps ccnira
Mfg, Co. was given the task cf eveluzting the results of previous ex-
perimental tests, They were alsc givsn the task of developing a test

e
@which shape gave the best dispversion »att
&
g

S ARt
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dlSoenser for use in B~50 and .B-47 aireraft for determining the
effacts of controllsd orientation and forced ejection on the dispersion
rattern of the sphere selected as heving the optimum shape, The shape
selscted was enm*ox1ﬂ=tely 4 3/4 inches in diasmeter with 9 reised
equally spaced ribs and welzh1n5 aoo*ﬂx.mately 2,7 ocunds, (Conf§

In order to merry the dispensing of spheres with the applicable
aircrafi, WADC prepered Exhibit WCLu—5*9 dated 19 November 1952, (Uncl
Title) "Missiles, Spher ical, Dispenssr For" (Confidential Document)

-

covering four (4) envisioned. pheses of the task, As the zireraft affect-

ed are Boeing desigred and tuilt, the Boeing Airplane Co, was recom-

3and°d for sole scurce DrOﬂurement Due to freeze of R&D furds in late
FY 1953, the purchass resuest was recalled and was resubmitied for

procuremen* purposes in October 1953, (Uncl)

Ballistic drop tests were made during the fall of 1953 fr cm-a B-50
airplane using the Chemiecel Corps hoppers and the four inch ribbed
spheres, Additional tests using the £-19 Disvenser (Rheenm Disuenser)

will be mede during the summer of 1954, (UVCLASS D)
Work has been deone by the Army Chemical Corps in uh° di

dry agents. During March and April 19“2, the Army Che
ing a Navy snip, in a series of fivse trials dissenm inat*d n

450 pounds of inert tracer powder along 2 105-135 nautical mile

» The object was to test the possibil 1i%y of achieving len e

rosel cloud travel and consequent covs rage of large aress zt ground
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vel under meteorclogical conditions in which inversion
2 present at low lavels of the atmesphere, Details o
are contained in the Army Chamical Corps Biclogical La

4 Division Report dated 22 Septamber 1952, Subj: (Conf'
pgs ferosol Cloud Trzvel Phase II", (SECRET DOCUME MENT) 1In Ce
the WADC, 2t the request of the 4rmy Chemical Corps, mcdifie
irplane to ins 1 equiosment for aerial disvensing of dry zare

This i has been ussd by the Army Chemical Corms with
ns t rformance of the device is satisfa actory, (SECRIT
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(3) Centract, froy Chemical 0c---, MIPR 5
¥ENT) and Amendment I, (CONFIDENTIAL DOCUMENT
(4) Letter Hg WS4F to Hy WADC, dat
Title) Temperature Control for Airborns Mun 1tlcns" (S“"I:T IZTTER)

(5) WADC Memorardum Revort No, WCEC-R-555-1350, dated Octoltsr 1951,
Subj: "(Sacret Title) A Preliminary Siu dy of Tomoe*afure Reguirements
o t

S

March 1951, Subj: "(Sscres

he Protection of Z¥ Muniticns During &irborne Delivery to Target
", (SECRET REZCRT)

(6) WADC Exhibit No, WCEEM-2-50, dated 20 May 1952, Subj: "(Conf
Title) Bomb Bz Heating Kit for B-29 a:d B-50 Aircraft", (Conf Exhibit)
(7) WADC Memorandum Revort No, WCSE-127, dated January 1952, Subj:

(Unel Tltle) "Study-Design Temperaturs Rsguirements for Operaticn of

CS4F Aircraft and Equioment Phase C Lirecraft Compartment end Ecuipment
Temperature (B-36R “lrcrﬁft)” (U”CLhSS‘~IZD REPORT)

z

6

dated 20 Auzust 1952, Subi:
ca
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(8) USAF Technical Remort No. 206,03 WADC-TR53~119, dated May 1953,
Subj: (Uncl Title) "Aircraft Tempzrature Regquirements Research Divi- -
sion Project 206", (UNCLASSIFIZD F=P0RT)

(9) Contrzet - Between Army Chemical Corvs and Rheenm ¥Mfg, Co, -
No. DA-18-064-CHL-2028, (CONF LCCUHTNT)

(10) WADC Extibit No, FCILG-539, dated 19 November 1952, Subj:
(Uncl Title) Dispinser for Spharical Missiles", (CONFIDEXTTAL DOCUMENT)
(11) Report: Army Chemical Goros Biological Laboratoriss, FT&M
Division, dated 22 September 1952, Subj: (Conf Title) Long Range

ferosol Cloud Travel, Phase II", (SECRET REPORT)

(12) WADC Exhibit No, WCIG-5394 dated 11 March 1954 Subj: (Uncl’
Title) Release System for Spherical Bomklets™, (CONFIDENTTAL DOCUMENT)

REASON FOR SECURITY CLASSIFICATION: '

Since this document reveals intent to obtain offensive czpability in BV
warfere, it is classifisd Secret in zccerdance with nclicy outlined. in letter
from Hg, USAF (AFOAT) to 211 major Cemmands, dated 16 December 1952: Subj: -
{Unclassified) Classification Guide for Hathters Concerning Biclogical Tarfare
and Chemical Warfaren, (SECRET)

DOWNGRADING OF SECURITY CLASSIFICATION:

This cdocument shall ret urit

" such time as equipment devsl this project has teen used in wartime
operations for a pericd of h time classification will be re-

duced to Confidential or until such time as policy exporessed in the F7-CH

Security Guide mentioned zbove has teen revised,




Revised
Rencrt ngn
Cepy No.

(16 Pages)

TSE/5190 /mm
CHINE 20 ¥ay 1952

STUBJECT: ZEstablishment of Four (4) Secret Proj

8cts in the Cml C 7Y 55
Program and Termination of Thres (3) Cens

sclidated Projects

TO: Chairman, Chemical Coros Technical Committee

1. Refarences:

&. CCIC Items2703 and 2730 {S/RD), Chemical Lorns R&D >resren
for FY 54, Approved 11 Sep 53,

B CVLC Item 2810 fS), Security Ci.ssifica ticn Review of
Chemical Corns RAD Projects, & 4pr 52,
€. SR 705-5-1, Research and Developmeznt of Hateriel, 10 Teb 34,

8. Reference a, identi‘izs action of t"ig Commities =hieh T2 -
viswed the Chemical Corns Tesearch and develonment offort anticinztzd for
FY 54 and irncdicated tha- This oroTran consistad of 196 nroiscts ssizh-
lished and continued in force in accordance wmi=h a=>licable ragnlziions
and dirsctivss. This preicct listinz has bean Tsvised du-ing the fiscal
ye&r by addizions anrd deletiecns by action of this Committes so that the
Program currently - includss a total of 180 »rciscis within the sec cope cf
the thres major arzas of Chemical Corns resnonsitility, The securitr
classification of 211 of thess orojects wes recently raviewsd as recorded
in reference b. to meet Szaff Tequirements orizinsting with the changs in
Ssecuriiy orocedurss and egboliticn of the Restriztad category authorizagd

DA Circular 127, 23 Dee 19453,
5. Zeference ¢. ident i

& fies the Etasic re.z;u_'.ef:io
he estatlishment of R&D s
timely and veriecdical r revis
bnical Ccuuutees to assu onfornv tv with
+ dl-tl\fe and duonl 1cati
orps has annually r

n
indicates that
ocncucted by the
-all Armv RE&D oTocran
les., 1In ccnsonance
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d S researcih znd devel-
rated orogram fulfiiling
lo!

ooment effo-q in order to insure 2 comﬂeue 1y i:*i
Chemicsal Co CrDs respensidbilitiss in the CRR zrez within the Dznariment of
Defense 4s previously ncted reference a, e*“'- izs the review confucted
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the begirning of the current flgcalAycar,




2. Discussion (continued): .

c. Reference 3. ident 1fi=s corresooncence which indicatad that

the program for FY 55 had besn reviewed in accordance with all existing
iirectives and, as a result, a total of four new orojects in the C¥ area
classified Secret were raco_.men.ded Lo* initiation at this time, Aopromrizte
Drojec‘c data shects for thess projects are inclosed herawith angd the tatula- iy "
tion below indicates the tit ¢, technical cbjecti 1ve, and security clascifi- -
catien for each, In ccnnection with project 4-98-05-026, it is to ke noted
that this consolidates thres currently ‘aporoved orojects, namely, 4-08-05- 921,
4=98-05-022, and 4-36-07- 001,
Project No. & , Sescurity Class,
Tech Cbi. Titls & Classification of Proiect Priority
£=0L-15-027 Gas Actillery Shell (U) 8 1-C
Ci-3
4=-08-03-015 Agzni S3 (1) S 1
CwH-1a
4£-08-06-025 Arsa GB 4larm (T7) S 1-4
CH-4a
*4-98-05-026 CF Fisld Testing & Tackncleozy, S 1-RB
C¥-3 L (U)
* Sunersedes the following orojsets:
4=398-05-021 CF Field Test Techunclogy, LG (U) S 1-B
CR-3 .
4-98-05-022 CW Fizld Testing, DG (U) s 1-3
CH-
Ci-4Db
4~36-07-001 Climatological and Ietec"o’cgica‘ S 2
IC-14 Factcrs Affacting ¥ield Test
Oserations. (U)

d. The forsgeing discussion in iéicates that timely revisw of the
current Chemical Ccrgs nrOJect orog*'a-n has shown the desirabili v of
establishing four new nrs jects and delsting threse related orojects as a
resuli cf consclidatica. Rach of thsse new orcjects is described in the
resoective projeet data sheet atiached herswith,

. Reocommendaticns:
At S b on e

1% is rscommended that:

e ST s e T O R G2t



3. Recommendations (continued):

Eo

c.

4 Incls

The fo'flow*”g projects be estatlished in the Chzamiczl Corns
FY 55 prcjzct program:

(1) 4-04-15-027, Cas Artillsrs S=ell

(2) 4-07-03-015, hgent 3S

+(3) 4-08-06-025, 4rea CE Alarm

(4) 4-98-05-026, CW Field Testing & Technology, DG

=

The military characteristies if annlicable, objectives, anorcach
and scove of the subject orojectis as listed in paragraoh 21 of
the pertinent project data sheei atiachod herswith be anoroved
Each of the subject orojects be assigned to the Technical.
Objective and be accorded the oricrity and classification.
indicated in the zonlicable preject data sheet,

The following currently apnrovad o-ciects be deloted from the

Y 55 oregram s 2 resvlt of ccnsclidation intec project

(1) £4-98-05-021, CW Fisld Test Tzachnolosy, D2G

(2) 4-98-05-022, CF Fis14 Tss=inzg, DPG

(3) 4-36-07-201, Climatclosiczl and lieteorolomical Factors
Affecting Field Test O.-awz2%ions.

The Chemiczl Corps FY 55 ore¢} orograz and related decuzmznts
be revised in accordance with t'iis acticn,

Project Data Shes*ts for
-04-15-027 ’
£4-08-03-015
L=-C8-06-025
£=-98-05-026.

G3!
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iSRS 1~0L~15-027

PROJECT DATA SEEES

PROJECT TITIE: Gas Artillery Shell (U)
SECURITY CLASSIFICATION: Secret '
PROJ=CT NUMBER: L4-04-15-027 .
REPORT DATE: 1L May 1954
BASTIC FIELD: Ammunition
SUS rIZLD OR SUBJECT: Munitions, Chemical
TECENLICAL OBJECTIVE:. CW-3
COGNIZANT ACENCY: Cml C
DIRECTING 4G=ENCY: Cml C R&E Comd, A Cml C, Md.
REQUESTING ACENCY: AFF
PARTICIPATION AND/OR COORDINATICN: (AR) Army; Ordnance Corps
CONTRACTOR AND/OR LABORATORY: CmlC Cml & Rad Labs, A Cml C, Md.
RELATED PROJECTS: '
ATH APPROVED: 29 July 54, CCTC Item 2868 .
DEPT OF ARMY PRIORITY: 1-C : ,
ESTIMATED COMPLETION DATES: Res (Cont) o

Dev
~Tesv
: : Or: Tval
FISCAL YEARS ESTIMATES: FY 5 LCO.u
FY 56

REQUIREMENT AND/OR JUSTIFICATION: Ordnance Corps is at present
deve Opi s new toxic ammunition for the 110-mm and 156-mm Howitzers
and 175-mm guns under projects Til-1L46L, TA1-1756 and TAL -1770,

. D/A projects 501.-0&-003, 504=03-Cét, 3504-03-065, *esnoct:.vcly. The

projects presenul" CAnue“:oT ate development of thin well, high ex-
plosive shell, and efforts will be made to develop equivalent shell
for non-persistent agent munitions. If this is found to bte feasible,
these shell will have greater capacity for toxic agent than the 105-
mm and 155-mm non-persistent gas artillery shell which have been
developed. Further siudies are also required to provide greater
assurance agzinst leakage on non—persil istent gas artillery shell. A
requirement for a large caliber —Z) Artillery Shell has been stated
by the Army Ficld Forces. To ue u-..S requirement Ordnance is
developing Snvi_l, Chem. 8-inch, T 9 (series) under project TAl-1 765
D/A 504-03-07L for HD gas fillinz.
IEF OF PROJECT AND OBJEC TVE:
2. Erlef. The otjectives of thi
(1) To review work previousl
L-0L-15-012, GB Artillery Ste
.ﬂrtJ_..lory Shell, 105-mm with

-
v

D4
11

s project are:

17 undertaken under Cal C Projects
l’ 155-mm and 4-04-15-020, GB
view towards improvement of the

7ith a

dissemination and leakage characteristics of these weapons.
(2) To conduct investigaticns relative to the application of
new artillery shell developments by the Ordnance Corps as

Chemicel Munitions.

(;) To assist the Ordnance Corps to develop an &-inch HD Artil-
lery Shell based on the M1C6 Artillery Shell.

(L) Since this is a general project, appropriate projects will
be established as investigations and/or requirements indicate

a need for specific end items. -
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Ttem 2868
Apprnach: The frllowing tasks will ©ce undertaken:

(1) Improvement of tne artillery saell with regerd e
leckage, TolS work will involve & study of a one-piece shell
with a dual closure system, 1in coordirnation witn -Ordnance
Corps development. , : S :

(2) The persistency and non—persistency tests being conducted
at Dugway Proving Ground with the 15— and 155-mm GE Artillery
Shell will be eveluated and the dzte- cbtaired will De utilized
in further dissemination studies a2nd new shell develooments.
(3) <lose coordination with the Orénance Corps will be
meintained so that 21l new snell developments can be investigated
and evaluated =8 possible future cohemical weaponsS. .

(4+) Conduct necessary_coordination with the Ordnance Corps
on development of Shell, Gas, ED, &-inck, T19 Series.
Subtasks: None - :

Other Informt ion:

(1) =meference 1s mede to Project L (iu-15-012 spproved -
19 Nov 1948, 0CTC Item 1928 and Prcject L ou-15-020, epprove

2% Mey 1951, OOTC Item 2325.
(2) Reference Crdnance Corps Comzit
NSnell, Chemical, g inch, T1G £

2 Jul’le 1.953.

1oe Item 34933, subject:
for Z-inch Howitzer® dated
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Agant S§  (U)

2. SECURLT: SF
3, PROJECT NUMBER: L-08-03-C15
5. REPRT DATE: 1L May 1954

6., 2ASIC FISLD OR SUBJECT: Chomicel Warfarc
7. SUSFINLD OR SUZJmCT. SUBGROUP: Agents-
Ta. TECENICAL OBJECTIVE: CW-le

8. COGNIZANT AGENCY: Chemical Corps

G, DIRECTING AGENCY: Cml C Ressarch end Enginsering Command
10. REQUESTING AGENCY: Chemicel Corps :

11, PARTICIPATIQN ‘ND/CR COORDINATION: .=y (AR

12,  CONTRACTCR WD/OR LABORATORY: Cml C Chemicel  and Radiological
Laboratories

13, 2BLATED PROJECTS: L-08-03-001, L-61-1L~00L

17, ESTIMATED COMPLETION D.ATES: Resesrch —-——-—-—==—e-m=-—== Continuing
Develorment =---we-eeee-

Testing--r==c—=c=ee—-u-

Operasticrnzl Zvaluation -

18, FISC.L LATES: FY 55 - § 501

20. REQUIRENVTNT /ND/OR JUSTIFIC: -TIOL\' There is 2 continuing need for chemical
warfere agents mors s7fsctive then present agsnts. In meeting this requirement,
it is necessary to unccver specific types ¢ new classes of highly toxic and
physiclogically active materials., 1In the continuing search, attention should
te giver to natural toxic products (flora end fazwma). ' :

21, BRIEF OF FROJECT D OBJECTIVE:

isolation, proof of struciturs,
pl found in certain shellfish.
2tss that it has a low molecular

2. Brief. This _roj=ct deals with the
is of the toxic p sihate
ion of this toxic

4 from the syphons of toxic clams “y
d by means of ion exchange and

g purified poison will bs

commen to such a problems ifter

is

attacked by the cpplication of the metho
of s=2id structure and certain

the structure has beer proven, the synth

21

anazlogs will be attemptad,

te

pur

cnrcmatographlc coluzzns. ;he structure ¢
d

e

ce Subtaszks. Nons

d. Other Information, The toxic clams used as a souree of the poison
are obteined in A_Laslcan waterse,

1. Bosic Reseerch. Leboratory ressarch is required to determine the
certain analogs thereof.

strucsture and synthesize said poison a along wi<h
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2. Fund Bstimate: Technical Operations
Specific Tssks:
e Ol - $1L¥ - 1 Professional -1 Non-professional
02 - 1M - Travel to contractors "
08 - 2 - Expendable laboratecry suppliss
bl
B. 09 - 34 - Leboratory equlpme“u .
C. 07 - 30 - Contract fer identification of %oxin, .
Mathisson (Squibb) b
3« Remarks: This project will carry on that portion of Techmical .
R Ry : -~ . -
‘roject Foe L-6I1-10-00Ls Technical Ob bjective BW-1, that falls within Besscorch
nd Engineering Command responsibility.
€« 3ackground. Shellfish poisons have been investigated at the Camp
lesrick Biological Laboratoriss for about five years and, prior to thet time,.
tt <he University of California and at Northwesterm University. The interest
2 This poison is based on its possible synthesis for use 2s basis for e new
W agent. The poison has a molecular weight of 327; it is believed that it
e be synthesized, t is mors toxic than any other known poison of low
wolecular weight and, as the hydrochloride salt, is stable to boiling in water
x2d to drying in air, It is siable in certain- so-t drinks, ordinary chlorinated
rinking water, and coffec,

The. purpose of the research on the poiscon is tc obtain its structure
rd work out 2 method of synthesis, Purification was accomplished by ths use
'f cation exchengs recsins mberlite IRC-50 and XE-&L followed by chromaito-
rophy on elumina. The purity of the product has teen established and the
1D determinted to be 3 to L mic rograms per kgm of body weight by intravenous
njection into experimental anim ls. The quantity of purifie d poison aV°11-
£le for study has been extremel 1 zand has necessitated cerrying ou
uch of the worlk on structural dete ation on a micro scale, but comsider-
tle progress has ﬁlre“dv bsen made on cnenwcal studiss of the poison. The
olecular formulsa is Cq ,méo ClQ The compowd is opticelly active and h2
nly end absorption in” tnc Wl€raPiolet region, indicating the abscnce of
romatic or conjugated- unshuurn*ion " Infrared studiss indicate the prescnce’
£ amidic typo groups gud probtably hydroxyl groups. Two titraoble functions
T2 present with pK, values of 8.0 and 11.L. JAcidic furctions and. cartonyl
roupings ars nct present. Ths prasencc of at least cne guonidine grouping in
‘he molecule has becn established and also the prescnce of a2a arrangement of
Soms capable of giving [ -elaninc and glycine on 2alkaline hydrolysis.
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Both musssl and clam poisons have been found to toke up one mole of
hydregen at atmospheric zressure and 30°¢ in the- presence of platinum or
elledium catalysts. The reduction procesds with ebout the same focility in
acid, nsutral, or alkaline aqueous solutions end is accompanicd by a2 loss of
97 to 98 percent of the toxicity. The original poison is not regenerated by
ary simple oxidative treatment. The dihydro compowund differs in gualitative
tests from the original poisen in that it does not give positive rcactions with
the Jaffe or Pauly reagents. The optical rotstion is cbout 85 percent as great
as that of the non-reduced poison. When +trentod with periodate, the dihydro
ompound reacts with only one molc of the reagent, while the non-reduced poison
eacts with throo moles of the periodate under the same conditions. 4 study
f the infraroed spectra feor deuterated and non-decuterated seamples of the
cison and of tho dihydro poison suggest that most likely e ~C = N7 group
has been reduced or &  C-W < group has been roductively clcaved in the
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eon shovn that the poiscn taokes up one mole of oxXygen upon
treatment with dilute alkali at. room kemperzture. The prescnce of oxygen
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is necessary for the production of the compound with characteristic absorp—
ets Mo reducible umsaturation is produced upon treat-

Tion in the ultraviel
o

ment of the poison with mild alkeli in an atmosphere of hydrogen. The
product of mild alksline coxidation, after <he uptake of {two moles of hydrogen
by cetalytic reduction feor cach mole of cxygen consumed in its production,
annot be reversibly oxidized to the originzal substance with cq rPC‘UO“'].Sulc

s on in thc uliraviclet. The dihydro poisc
treovment also takes up one mole of oxygen, In
1

s
n, upon mild alkaling
P
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ultraviolet abscrption is produced.

s ¢case, no cha uct«.ris‘bic

inTo th¢ poison moleculc upon
was found in this producte
poiscn was lost in this

hexyl group has becen intro
i cnee No I‘x-metnyl
pK, 1l.l:) pre
Bsen 2 result

e}
:“ She a2lkalinc conditions usced fer the

L‘\
EN

(O]

Dchydration of the peison to = arcmatic-type compowund with
trated sulfuric or Dhoqucrﬂc acids has not beeon fownd possible without
excessive dostructicn of the molecule.

Vigorous zcid h
several sets of conditi
charactoristics absorp
with Weber, Sakaguchi,

hydrolysis of the poiscn has beon carricd cut under
cns to produce a mixTsurc of products which give
ion in the ultraviclet rogion nnd positive reactions
ninhydrin and P-dimethylam

2ylaminobeonzaldchyde reagentse
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The Weygond test for cne-diols and 1,3-dikctonss is ncgative fer the
poison and for the dihydro poison.




