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FOREWQORD

.- —————n

This 1g the first Project AGILE Semiannual Report: This and subscquent reports
prepared by this office replace the Quarterly Reports as the means of tommunicating
the AGILE RDT&E program to all interested Governmental agencies.

This report incledes a description of existing and planned rescarch and development
programsy as well as the status of the various RDT&E tasks currently under way, In the
Quarterly Report series, each of Project AGILE's eight subprojects was tabbed sepa-
rately; beginning with this report Subprojects I, II, and VII have heen consolidated for
Teporting purposes. ‘ )

This report is classified CONFIDENTIAL and is releascd to the forzign governments
participating in Project AGILE on a need-to-know basis. Infermation relating te some
.of the tasks that require a highsr classification is excluded xnd so noted. Also, because
this projoct contains the lotiger-range programs and objectives of Project AGILE it
should not be retransmitted to existing or potential Governmeni contractors,

R C Hpdes

K, C. Phelps
Director for
Remote Area Conflict

iandii.
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‘ ADVANCED RESTARCH PROJECTS AGENCY

PROJECT AGILE

REMQTE AREA CONFLICT RESEARGH & ENGINEERING

MISSION
L= ; _
Project AGILE perforins research and engineering support for the military and
paramililary forces engaged in or threatened by conflict in remote areas of the world,
Its activities are oriented toward the requiremends of the local forces in these areas,
whereas the Service research and development agencices are primarily concerned with
the requirements of the U, S, forvces, '

At the present time, Project AGILE is providing resecarch and eagineering support
for the forces engaged jrr Vietnam und to the Minjstry of Defease in Thailand, Pre-
liminary discussions with the U, 8. officials in olher countrics to explore the feasibility
and desirability of R&I> support for those forces have been approved by the Offices of '
the Secretary of Defense and State and are pnder way,

REQUIREMENT

There are several lorms of conflict which lie boelow the threshold.of that cate-
gorized by the term "Limited” War, and therc are many remote areas of the world:
where discretely different environmental conditions alfect the nature of any level of
conflict that can or does exist. The counterinsurgency conflict in Vietnam and the
horder war hetween India and Red China are two current examples of quite different
types of warfare — cach of which has some discrete materiel requirements, ’

The not unlimited ecunemic, military, and technological assets of the U, 8. s_qp:-
port to these Free World countries threatened by or experiencing insurgency and othe¥
forms of conflict in‘remote areas, the increasing capability of the Communist Bloc ta” ™%
mount and support such activily, the wide~ranging commitinents of the United States to
aid in the defense of threatened countries, the enviromnental and tactical peculiavities
of these conflicts, and the physiological and psychological nature of the indigenous per~
sonnel engaged all combine to establish the necessity that an integraled and improved
capabilily be developed within the U, 5. Government to counter these threals. Project
AGILE was created to provide enc of the essential elements -~ that of perfoiming the
research, development, test, and engirncering of more suitable and effective devices,
weapons, and equipment for employment under these conditions.

ORGANIZATION

The mission assigned and the tasks to Le performed have determined the general
form of Project AGILE -arganization,

Development of a capability to acquire and analyze datn, {rom which requirements
for remote area coaflict research and developrnent are derived, has been accomplished

1



-

Ly the ¢reation and implementation of a plan for Rescarch and Development Field Units;
two.of the units are now in Scutheast Asia, one locvated in Saigon and the other in
Bangkok. These Ficeld Units bring to bear a broad spectrum of ‘military and technical
capability; they are stalled by officers with research, development,and combat experi-
ence from each Service, and by civilians with scientific or technical specialtics parti-
cularly suited to the fasks assignedtothese anits. The capabilities of the Ficld Units are
augmenied from time to tiine by the assigument of teams of rescarch, or technical
specialists on an ad hoc basis. Such teams are organized and staffed to perform specific
tasks which are either beyond the normal capability of the field wit to accomplish or of
such jmmediate concern that the task must be accomnplished more rapidly than the cap-
ability and capacity of the permanent staff of the field unit permit,

_These Research and Development Field Units are combined with a vontingeni of
military officers from the various Services of the host country to form. Réscarch and
Develupment Centers - the Combat Devalopmient and Test Center in Vietnam, CDIC-V,

" and the Military Research and Development Center, MRDC, in Thailand, Until recently

the MRDGC was known as CDTC-T, but has been renamed in accordance with the preler-
ence of the host country, The Dikcctor of vaéh Center is a senior officer of one of the
Services.of the host country; his deputy is'the senior American on the permanent ataff
of the Ficld Unit, Tasically, lhe organization plan for these Ceuters pairs a military
officer [rom the host coundyy with rach U, 3. mnilitary officer. Although the initial.
emphasis of Froject AGILE was with Southeast Asia, and the presently existing Field
Units arc concerned with Souwtheast Asin, similar representation is buing considered by
OSD ir: other arcas of the world, ' '

An AGILE Stalf in Washington performs thosce functions which arc beyond the cap-
ability of the Field Units to perforii in~country, It also provides the moans for integrat-
ing and controlling the total efiort, provides the scientific and techuical support for the
various lasks and projects described below, and assembles and coordinates those ad hoc
groups which are sent into the field from timc lo time to augment the capability of the
Field Units, In addition, the Staff veviews the cflorts of Ficld Ynits to insuyre that valid
data and requirements have been obtained or developed, and éonducts broader studies
mto the ‘elements of remote arca conflict,

The Stalf provides or obtains the sciemtific and/or technical assistance required to
aceopmplish the varions tasks, either in the field or in the U, §, It iz charged with Llhe
responsibilily of maintaining liaison with all Service and civilian laboratories enpaged
in or vapable of gupplying the specific talents required by the Project within the U. 8.
and within other nations with whom the U, S, is closely allied. Ore of the major objac-
tives of Project AGILE is to biring the broadest applicable spectrum of ‘scientific and
teghnical capability te-bear on the unique problems of rumote arca condlict, inan
endeavor to enhance substiantially the capability of U. 8. and [riendly forcign govern-

-ments threalened with, or engaged in, this form of conllict,

 REFORTS

FEach Field Unit issuecs a monthly report, and in the past a quarterly report was
prepared in Washington summarizing the activities of the individual Field Units and the

work performed in CONUS, DBeginning with this report, however, the Washinglon sum-

mary report will be issued semiannually,

o2



In addition ta a changé in timing, changes in organization arc réflected in this
report., Technical Arcas and Tasks previously divided among Subproject I- Tactical Unil
Weapons Systems, Il - Area Fire Weapons Systems, and VIII - Rescarch and Explora-
tory Development have been grouped into one Subproject called AGILE Subproject I -
Weapons, Individual Equipment, and Ratiens, Subproject VIH is heing reconstituted with
new tasks, and Subproject II is being held open for possille reactivation with: vifferent
tasks, This report, therefore, consists of six subproject sections instcad of eight, but
subproject numbering remains the same, with no tasks presently assigned to Sub-
projects II and VIIL .

Beth the Field Unit monthly reports and the Wasbingtua quarterly, now semi-
annual, reports receive widce distribution within the Uuopartment of Defense; additional
copics aré provided to other interested Departments «nd Agerzies and, on 2 need-to~
know basis, to the foreign governments participating in Fr- ct AGILE,

. Interim and final test reports for the individual tasks are prepared and distributed
as the information becomes available, These reports are summarized in the Field Unit

and Washington reports,

3and 4



E AGILE SUBPROJECTI
WEAPONS, INDIVIDUAL EQUIPMENT, AND RATIONS

{Combmes f‘ormcr ,Subpro,ec!s L, 43, and Vl!l)



AGILE SUBPROJECT I

WEAPONS, I_NbIYIDUAIJ_EQ-U!P]\QF.NT, AND RATIONS

SUBPROIT.CT OBJECTIVE
_ : ECTIVE

To provide significant Iinprovement in the weapuons, individual equipment, and
rations required by the friendly local forces engaged in remote arca contlict. Through
rescarch and engineering, efforts ave vndectiken to develop effective, or inprove the
effectivencss of, esseutial items which will provide maximum flexibility and superiority
in application for the local lorces. The scope of this effort is [rom individual equipment
through tactical unit equipment, for both surface and tactical air employment, '

SUB lI°ROJ ECT BACKGROUND

Research and engineering requiretnents are to a great extent influenced by the
nature of the conflivt in which the local forces of a friendly government arc engaged.
Coupled with the nature of the conflict, the physical environment - such as tereain,
vegelation, climate, cte, - exerts a considerable influence on these requirements. In
general, such conflict ptaces greater emphasis on the small tactical unit ws the primary
combat element and siresscs mobile, lightweight individual and supporting weapons and
equipment, rather than heavy support weapons s{uch as tanks and large artillery.

These tactical unils, to a considerable degree, must rely on individual weapons
and equipment capable of being hand carried into the combat areas. In these opera-
tions, the cnemy generally is armed with lightweipht and portable equipment consisting
of hand weapons, light machine guns, mortacs, minvs, cte., but possessces, in most
instances, the distinct advantage of being able to control the time and locale of contact
and, to a great extent, the degree of contact. Typical of ong such advantage and one of

“the mast Pf{ectwc and commaon actions of the oppr'*ﬂmg enemy forr,q@ ;s the ambuﬁh.

:

One method of off‘seltmg these significant em-my '1dvantage
eguipment and more cffective fire power. For the ambuah sitvation in '1 chns

A
saturating arca fire, as well as aimed fire, is essential for enhanccd 50 lf;ﬁ_fz "
successful renction. : N

Air power, in both the tactical close-air-support role and the affensive strike
role, should be able to provide a significant advantage to the friendly forces. [owever,
existing air weapons systemns do not provide as great w capability as is desarcd or as is
possible to achieve within the existing state of the art.



- GONDUCT OF procrAMY -
. 1 -

'I‘echmcal ‘Area I - Weapons

The pregram for lh'.ls technieal area encmnpabscs studu,s and development efforts
designed to provide lecal forces with improved weapon/ammunition systems that are
more compatlblc to their requirements, the eavironment of the area and the nature of
romote area conflict. Studies will be conducted to determine requirements, establish
feasibility, and sclect appropriate types of hardware. Development efferts will be con-
cerned with either the modification of existing U. 8. military weaponry or the complete
cycle of weapon development from concept to end item, whichever is required to meet

identified requirements.

Technical Area 2 — Individyal Equipment

The program condncted for this techuical arca is designed to provide the ncces-
sary research and development to produce the varions items of clothing and individual
eqguipment, olher than. weéapons, required by local forces engaged in reriiote arca con-
flict. Since conditions will vary {rom one country to another, vesearch will be con-
ducted to accumulate data on the physical chavacteristics and sociolougy of the local
people for whorn the egaipmaent is intended, the envivonment of the avpa, the type of

. conflict being fought, the availabllity of local materials and manufacturing sources,

etc. , which will be taken into considaration in meeting the clothing dnd individual equip-

- ment requirements of the particular country. Development will be concerned with

(1) the medification-of existing items to make them more effective and suitable to the
local forées or {’} the production of a new item for which there may be a need,

Technical Area 3 — Rations

The program for this technical area is directed toward the rescarch and develop-
mant of individual and group factical rations which will sustain the local soldier for long

'pm 1Q<3." of extended combat operations without resupply. Resecarch will be conducted to
“determine the food products best suited Lo the taste and nutritional needs of the people

for whum the rations arc intended. Developent will utilize the large body of technical
knowledge that has been generated by the U.S. military and by private industry on food
and food packaging to provide these improved rations for the local forces. The pro-
gram will be tonducted on a cooperative basis between the U. 8. and the local military
and technical establishments using local resources and marufacturing eapabilities.



SUBPROJECT 1 TECHNICAL AREAS, TASKS,. AND SYBTASKS
Listed below are the .l.'najor technical areas, and the tasks and-subtasks in cach
area, with which this subproject is concernad.  Succeeding pages contain the summarics

oi their objuectives and status. . .

*Tecknical Area 1. Weapons

Task A. Iadividual Weapons
(1) Assault Rifle |
(2) Special Shotg_uné
{3} Pormbl;c Flamcthrowers
{4} Rifle Grenades
Task B. ISlll‘fi;.Cit‘ﬁOrne Crew-Served Weapons
| {I) Cupolas J.'E-)r M-113 Armored Perschnel C'I.arricr__l
{2) Quad Machine Gune
{3) Salvo Squeezé--jﬁorc .50/, 30 Caliber Machine Guns
(4) Multiple Grénade Launcher |
{5) Lightweight Mortars ‘
(&) Storﬁ;r 63 Weapons System
Task C._ Acrial Weapons and Munitions
g sl T

{1} Counterinsurgency Aircraft

{2} Ass_isted Take-Off

{3} Delayed Proximity Fuze

) 'I‘argc‘t- Mark'mlg Munitions and Davices
{5} Iliui'ninafing Flares

{6) Antipersonnel Bombs

Task D. Special Weapons

{1} Camouflaged A;;tipcrsonnel Mines

7
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(2} Micrord;:lcut_ Pistol and P-x-bjcctilé_ .
(3 Fuel-Ai‘r Explo,s;ivc {F;\.X} )
(“4) l!ulicopt.'er' 'I‘Q.-ap ..Wuapon (HTW)
(5} Strip Bgilqzs
{0) High~Intensily Sound Generator
{7} Village and Outpost Sccturit;r
Task . Lethal and -Nonlethal Wcapon: Systems

{(}} Weapon Systams Studies and Rescarch

Tochnieal Area 2. Indlividual _Eq_nipmcht

Task A, Clothing and Equipﬁ:ent
| {1} Impraved Individuai Comba.t Equipm.t.-':_nt
" Task B. Remote Arca Power Sourceg.

{1) -Power-Sources Study
{2) -Thérmoeleciric Generator
{3} Hydraclectric Generator

Task C. Lightweight Avmor Matcriais and Protective Devit;,o.sh
(1} Penetration Mechanics Pircuomenclogy -
(2} Projectile-Fnergy Absorption
(j)"Mat'éria.ls Rescarch |

[l
Technical Arca 3, Rations

Task A. Individual and Group Rations
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Technical Ar__ez_t 1 — Weapons

Task A = Individual Weanons

Backg _round-

The savironment and nature of conflict in remote arveas place considerable wn-
phasis on the individual soldier and the cffectivencss, of his weapons. 'The usae of stand-
ard U.8. military weapons does not abways meet the requirements peculiar to the local
forces in this type of cerifiict where there are significant differences existing between
the local-soldicr and bis U.§. counlerpart for whom these weapons weie designed,
Thése differences, in the mam’, are phy ical stature, military training, and combat

oxperiencc.

To overcome thesc differences, concentration is requived on the development of
individual weapons that are lighter in weight, less complicared, casier to maintain,
mote aceurate, and ¢apable of higher rates of fire. The over-ail goal is to achicve a.
greater compatibility among thesec- Weapons, the inglividual sold:cr, and the ehviron-
ment in which he must flght.

(1) Assault Rifle

Objective - To develop a lightweight individual weapon/ammunition system that
is better suited to the lecal soldier, is more effective, and has a yreater capability for
delivery of acaurate, high rates of fire.

Erogress to Date - As one of the alternative means of provldmg # wcapom’&rh* ’

- munition system which can betier satisfy the requirement for .J.n.IntprO'v(,a basic in+

_ fantry weapon, the Armalite Rifle {AR-15) was selecled for test Ahd e\afluatma. ;«Thc
Armalitc AR-15 Rifle is a Yghtweigid, gas-operated vifle capalarle 8 fully Autoraatic
fire and is cyuipped with » 20-round detachuble magazine. I is chambered for a
« 223-culiber cartridge, firing o 55-grain fully jacketed bullet at o niuznzle velocity of
3200 feet per second. The empty weight of the weapon is 6-1/4 pounds. An integeal
- muzzle device is incorporated as part of the Larvel which serves as flish suppressor,

grenade launcher, and [ront support for a bayonet. Standard accessotics include
bayoenet with scabbard, bipod with case, grenade-launching sight,and cleaning rod.

Following favorable obscrvations of AR-15 Rifle demonsirations in Vietnam
during August, 1961, it was decided to procure sufficient nunbers to conduct & full-
scale gombait evaluation of the AR-15 Rifle by selected RVNAF. In Decoember, 1961,
the Sc-crct..ry of Defenso approved the procurement of 1000 AR-15 Rifles, necessary
ammunition, spare parts, and accessories for the cvaluation. Operational cvaluation
and testing in Vietnam began in February and was tetminated in July, 1962, followed

shortly thereafter by a final report of test.



. The original AR-15 test weapons have been undergoing a progrant of rchabd:ta—
tion at the ARVN 80th Ordnance Rebuild Depot.  This program is of particular interest
al this time because of the qu:m!l.,y procurement of the AR-15 Rifles for the 4. 5.
Forces, Repair-parts usage data obtained frum the rehabilitation program will be of
considerable value in determining the approprmto number of repair parts to procure

.for these units.

S In additiow to the . ropmr-narls usapge dd.td, other data are Leing compiled under
field conditions. on wound cffects, malfunctions, and parts :llulures, togcthcr Wlth the
causes nnd suggested mod:hcat‘ons for, corrcctaon.

Plan and S« hcdu!c io Complcte - The rehabilitation program and the data collcc-
tion were terninated 31 December 1963. A field report will be rendered shortly,
which will be sent lo the interested Services for their information and appropriate
action.  The rendition of that report will bring this subtask to completjon.

(2) Specinl Shatglng

Objective - Tu develop qpt.cml shutbtmhmmumtmn systems for use by local
military and parannhtdry forces in village defense and counterambush situations.

. Progress to Date - In order to fulfill the objective, a three-part program was
underiaken in November, 1962, by the U, 5. Army Weapons Command for ARPA/AGILE
to provide answers to the following questions. First, based on present lechnology,
which of the commercially available shotguns are muost suitable for vse by lecal mili-
tary porsorm-.l and what rapid medifications can be made az this time to standardize
commercicl designs in order to best suit the military purpose? Second, based on the

" needs of paramilitary or civil defense forces, what shotgun design #5 best suited to
their requircments, taking into accound the much larger numbers of such weapons
which would have to be supplicd and the relatively lower state of training of these
forces? Third, based on the most advanced state of weapon design, what are the
desived characteristics for the eptimum military shotgun.

The program was comprised of the fellowing:

{1} Partl - A "quick fix" of conunercial shotguns/ammunition most
suited for i'nili_tary use.

I(Z-) Part I - A study of a sl\olgtm/ammumtmn system having limited
life, low production cost, low rec¢eil, and light weight, which will.
. be guitable for use by a, small-statured individual in lhc defense

of a village or hamlet.

10 .
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{3) Part lIl - Establishment of the 'tcihnical design c}:aractcris.-ticsl of
an optimuam military shotgu_n!am uhition system.

" In addition to the U.S. Army Weapons Command; work on this subtask was also
cenducted by the Ballistic Rescarch Laboratorics, Frm.k"ord Arsenal,and Sprmgfxcld
Armory. -

Because of Military Assistance Program {MAP) procurement of large numbers
of shatguns for use in the Republi-.. of Vicinam, the argency of this subtask was re-
duced. ~ Additionatly, the study for Part II of the prograin was completed in July, 1963,
For these and other reasohs it was decided to terminate this progrinm on 30 September
1963 and bring the work in pro;,rcsa to a logical conclusion as soon therealter as

pr'lchcabll..

Final reports on all parts of the program have been reccived and réllect the fol-
lowing accomplislmients: '

{1) Part I - Based on extensive testing, the fol!owmg commercially
manuiactured 12-gauge shotguns, with modifications, were selected:

Punip ."»ctiop - Rcm_ington Mogdel 870

Semiautomatic - R(aminginn Model 11-48

Bolt A(.tlcm - Mos.‘bcrb M.{)d(.,l 195 KA

Based on the results of the ammunition te sting conductoi‘, 1t wis d_e—
tevinined the Winchester experimental plastic shat-shelly’ faldcd
erimp-hard, loaded with 0. 4 buckshot was the best)

'{2) Part II - The study confirmed the feasibilily of developing 2 limited-
life shotgun/ammanition system for use by individuals of small staturt..
in village and Lhamlet defense. It was delermined that:

{2} Shotguns having a mechanically couirolled life of 100
rounds c¢an be produced at o ¢ost of $15,00 to $20. 00
cach.’

(b} Amununition life can be controlled by the use of encapsu- . h :%
Tated corrosive materials, fungi, andfor wnstable pro- '
pellant or prirner mix. IHowever, additional jnvestigntions
will be required to determine which methed or methods
are most feasible from the standpeint of safely, reliability,
and economic fabrication,

{3} Part I - Suw,ral analytical, oxpeumental and paramectric effective=

ness studjes were conducted to establish the technical design charac-
teristics of an optimum military shotgun/ammunition system. Although

- h
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_ considerable work was accomplished in this part prior to ﬁrogram
" termination, much remaing to be dene beford the design chardcter-
istics are complete. :

Plan and Schedule to Comp'.ctc, - Xlthouph this nrogram Wa s tcrmmatod pr:or to
completion, it had, nenctheless, generated 2 considerable amount of valuable data on
shotgunf/ammanition systems. Theése data ave available to all intéerested Governmental
agencies through the {inal reports of the ARPA Shotgun Dcvelnpment Program pre-

JoIN rcd by the U.8 Acmy Weupons Comnand, -

Since no further effort in this arca s planned at this time, this subtask will not
appear in future Project AGILE veports. :

{3) Perl'l.ablc Flameth rowers

Objective - To develop portable flamethrowers which arc light enovugh to be car-
ried on deep patrols and which have greater range and lethality.

Propress to Date - The U.S. portable {lamethrower available to ARVN is the
M2Al, which carries approximately 5 gallons-of fuel and has a combat weight of about
12 pounds. The M2A) has been found to be.too heavy for the ARVN soldicr to carry in
combat nperations. Based on anthropomeétric studies, -it was determined that the
. combat load of the ARVN soldier should not exceed one-third of bis body weight, or
about 3% pounds maxinum.

In the search for a flamethrower of lighter weight than the M2Al the CDTC-V
conducted tests to determine the suilability and operational utility of the U 3. One-Shot
Portablo Flamethrower, M8, and the West German Single-Durst Flamethrower,

- DM-14, as portable, lightweight {lame weapons for Victnamese Forces. The M8 has
! CdpdClty of approximately 2 galluns of fucl and weighs about 27 pounds when combat

"-load(.d. Thc DM~-14 utilizes 2 solid fuel and weighs about 20 pounds. The results of

“.this test are contajned in the CDTC~ -V Roport of Test dated 30 June 1963, The report
concludes the ARVN requires a-portable flamethrower of lighter weight than the M2AL;
the DM~14 does not satisfy this requirement; the M8 is about the correct weight for the
ARVN soldier {approximately 30 pounds) and has the advantage of an adjustable flame
over the solid-fuel flamcthrower. A satisfactory solid-fuel-projection portable flame-
thrower could Le designed, but would require a protracted period of development; and
since the M8 is an obsolete iterm of cquipmert, the standard U. 8. Army Pertable
Flamcthrower, M92-7, could be modified within a few months to meet ARVN

reguiréaments.

4

The report.of test recommended that there be no additional procurement of the
DM-14; that R&D agencies investigate the feasibility of designing a satisfactory solid-
fuel portable (lamethrower; and that the M3-7 Portable Flamethrower be lightened from
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50 io 30 pounds hy rcm'cwing one fuel tank and making other modifications, and that a
nunitber be sent to the CDTC-V for operationil test. . The U, S. Army has been asked
‘for its comments on thcsc reconunendations., ' '

The Inhntute of Defense Analyses coinpleted a conﬂdcntw.l study "Rcsearch Guid-
ance for the Development of Flame Weapons® {U) for ARPA in Septuember, 1963. The.
study was conducted to answer two questions: (1) What are the potentials for improving
flamc weapons through further research and d-..voloinnt'? {2) Are therce flame weapons
with nnique applicability to counterinsurgencey? The study investigated fundamental ’
problems influencing vew dircctions in flame weapons, technical efforts justilying im-
mediate additional support, resurrection of devices developed during WW JI, and tech-
nical problems of sccondary priovity. In brief, the study recommends that primary
effort be devoled 10 research in advancinq the state of the art for usc of flame as a
veapon, with socondary clforts b{.lng divected toward the n'nprm ement of flame deviees

for counleri n‘*urgo ney.

+

Plan and Schedule Lo Cumplute. - Following resolution of the recomimendation for
the. modification of the M9~7 Dortable Flamncthrower, efforts in this subtask are now
scheduled for compietion and will not appear in fulure Project AGILE reports. It is
planned, however, that any future efforts in this technical arca will be devoted tO ro-
scarch to advance the state of the art'of flame as a weapon. -

{4 Rifle Grenades

Ohjective - To investigate methods of {1} launching rifle grenades with standard
ball ammunition rather than with the special grenade-launching cartridges, (2) achieving
improved luzing, and (3} attaining an air- burst uipablhty in order to provide higher
lctlmhty per pound of wmght.

Prograess to Date - A grenaéc capable of being launched from the M-1, M-14, or

. AR 15 rifles has been developed by the U.S. Naval Ordnance. fest Station. The grenade
. weighs i.3 pounds and has a maxitmum range of 250 yards when launched {from the . 30-

caliber M-1 or M-14 rifles and 150 yards when launched from the . 223 AR-15 rifle.

" The enerpy to drive the grevade is derived from two sources, high-pressure propellant
cumbustion produch and momentum trausfer from the bullet. The first source is _
mmply the confinement of the hot gases in the rear pertion of the grenade which drives

“the grenade like a piston, The sccond source of cnergy is momentum transfer effected
" by trapping the bullet in 2 stack of litanium disks alternated with aluminum washers.
The aluminum washers provide a path of least resistance, which insures that the bullet

is contained within the momentum-iransfer device, and the disks have clastic proper-

ties under high-impact loading which enable effective momentum transfer from the
bullet {u the grenade. Use of this Iatter propulsion method results in recoil impulse of
tower amplitude and longer duration than with the usual blank-fired grenade. The dis-
comfort felt by the shooter is significantly reduced.

-
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The most suitable fuze found for this grénade is the M538 mechanical-elcetric
fuze made by Enrveka-Williams Company of Bloomington, Ilinois. A develupment con-
tract with this firm was negotiated by the U.S. Naval Ordnance Test Station for modify-
ing the M538 fuze for grenade use. The fuze inctudes a mechanical time-incerlia arming

device, a onc-secend delay after firing before the fuze arms, and a  very sensitive im-
pact firing device.

Work on'this subtask has been tempoerarily suspended following the firing of five
grenades {complete with modified fuze) to test compatibility of grenade, fuze, and
"hullet eatching' technigue.

Plan apd Schedute to Complete = Future plans for this subtask will depend on the
ontcome of a technical review of the program wluch is currently under way. This
should be arcomphshed durmg the next quarter. .

Buckgromlf_i_

Most, if not all, encmy tavgets at this level of conflict ave "soft" targets.
Targets may generally be described as individual people, small groups of people,
huuses or storage huts, small boats, domesticated apimals, gun emplacements, ete.
Protection for these targets is usually no more than foliage, which serves as camou-
fiazge as well as a degree of physical protoction; open slit tn»nt_.hes er caves for people;
and soft embankments for gun emp‘accnunts

. The predeminant weapons requirement is therefére for munitions cffective
against soft targets, which are most often "people™ targets, Within this test ared re-
quirements are regognized for support weapons which will provide superior fire power
for the friendly local forces, weapans which are capable of applying immediate and
saturating area fire as well as aimed fire to counter amnbushds set against vehicles-and
convoys, and veasonable protection to the vehicle and armament operators so that t%u,
weapon system may be effectively empluyed in combat.

{1} Cupolas for the M-113 Armored Personnel Carrier

Objective - To determine the most practical and effective neans of providing
prot(.cuon o the armament eperiator aboard the M-113 APC when used as ar: offensive

weaapon system.

Progress 1o Date - Guuner shields, which were manufactured in RVN out of scrap
armor steel plate as an interim measyure, are continging under cvaluation.




Four of the five modified Navy cupolas (N;wy 100E) have been unde rgoing evalun-
tion since arriving in RVN in May, 1963. One of these cupolas was lost in the destruc-
tion of an M-113 vehicle during.the recent change of government in the Republic of
Vietnam, The {ifth Navy cupola remains in CONUS and will be shipped to RYN as soon
as the field evaluation determines that no further essential inodifications will be ro-
quired to this cupola. The Navy cupola moums a single . 30-caliber machine gun.

Of the ten cupelas fabricated by Aircraft Armaments, Inc.; fpur were shipped by
air transport and five by surface to RVN 'in November, 1963. Onc AAI cupola has been
retained in. CONUS and it will also be shipped to RVN as seon as it can be deternyined
that no further essential medifications are required. The AAI cupola mounts twin
. 30-caliber michine gans; see Figures 1 and 20

_ Plan and Sclu,clult, to Complete - ‘Present indications are that the only muatandmg
actions on this subtask are the blnpment of the two remaining cupolas to RVN, the com-
pletion of the evaluation, and the rendition of a final report by the ficld mit. 1t is
anticipated that this snbtask will be completed during the subscguent rcpor'ting period,

{2} uad Machine Guns

Ob]r‘ctlvo - Ta evaluate Quad machine guns as a weapon system Lo prowdt- salu-
rating area hre, as well as aimed five, in ceuntn.rambush a.cnons.

'

Pregress to Date - Ten uad . 50-caliber machine guns complete with M55 trail-
ers were shipped to the GIMTC-V in October, 1962. These Quad machine guns are
utilized in a Convey Protection Unit being established. Treining of the indigenous
Convoy Protection Unit personnel is continuving.

Plan and Schedule to Complete - The provision of Quad |, 80-caliber machiie guus
for field tést and evaluation is complete. Evaluation of the Quad . 50 machine guns will
be given in reports concerned with the Convoy Protection Unit. This completes the

R&D activity on Quad machine guns.

{3} Salvo Squeeze-Tore , 50/, 30-Caliber Machine Gun

Objective - To delermine whether the squeeze~bore principle is a practical,
effective means of inereasing the five power from a single barech

Progress to Date - The [casibility of increasing the effective fire power of a
sirgle machine gun by barvei modification and use of special amnunition has buen

15
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demonstrated. For a . 50-caliber machine gun-the increasce in {ire powe ig a factor of
tive. “The lechmque is t fire one caliber . 50 cartridge, fitted with a special bullet,
through a squecze-bore barrel which sepqratcs the bullet into five individual caliber
.« 30 pro;et.ules. These preojectites emerge from the bareel in scrics and strike the
tarpet in' sal\ro. ) )

. Durmg the past year thc U.5. Army antcd War Laboratory, al the request of
ARPAIAGILE, his heen conducting a program of test and evaluation of the salvo
'squf‘crc—hure prmmpl(.. Test material, fabricated by the Robinson mproved Conven-
tional Arms, (RICA}, Costa Mesa, California, and furnished under cuntract, consisted
~of 11;040 rounds of caliber . 50 salvo squeeze-bore ammunition with five subprojoctiles
and six tapered barrdls,  The caliber .50/. 30 salve squeeze-bore projectile; as shown
in Figure 3, consists basically of five stacked 125-grain machined cones or subpro-
jectiles. Half of the ammmunition {urnished for test had the mating surfaces of the sub-
projectiles tin-soldered, and the other half had the subprojectiles bonded topether with
.2 wax material.  The barrels furnished for the test were caliber .50 M2 hicayy machine-
gun barrels that had.been meoedified by a 19-inch-loug tapered barrel screwed onto a
mating thread cul on the front of the trimmed machine~gun harrel, as shown in Figure 4.

Both typcs o[ ammunitiun \Iv'erc tr.stu:l to dutcrminc their‘ time of fiight, vélocity,
conditioning at 16 -“F': - “Welr ‘md tmnpcrafu:e bulldup in the t‘\pcred squeeze-bore
barrel atichment, pine-board penetration,and pressure-time characteristics.. The re-
sults shown in the U, 5, Army Limited War Laboratory Technical chort 63-1, "Test
-and Fvaluation of Caliber .50/. 30 Salvo.Squeczebore System (U}, indicate that:

{1} The salva squceze-hore principle is sound and may be applied effcctively
"in converting caliber . 50 antimateriel ammunition into antipersonnel
ammunition having effdctive penetration from 200 nieters.

(2} Tinned-and-waxed rounds are effectively, but not relinbly bonded, but
rounds with only wak or vinyl bondiug are unsafe.

{3) Therc is no degradation in ammunition accuracy during firing of 2000
rounds that can be correlated to the extensive salvo squeerze-bore
harrel muzzle wear.

{4) The salvo squec'ze-bore system is not yet sufhcwntly rclnb!n to pgrm:t
recommendation for immediate ficld use.

Plan and Schedule to Complete - It is planned to hold in abeyance fl.,lrtht."r,l._'ﬂgy-f"-',lpb- '
mental effort an the salvo squeeze-bore pending the outcome of an c¢ffectiveness study
of the systefn in comparison with lighter-weight systems. This study is being conducted
by the U.5. Army Limited War Laboratory and will evaluate the gasualty effectiveness
of the salve squecrne-bore weapon system and compare it to competitive systems., The
comparative factors will be weighted according to their relative $ignificance. The
study is scheduled for completion early in the next reporting period.
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SALVO SQUEEZEBORE system provides an antipersonnel
- capability by medification of an antimaterie!

sysiem. Five lethal
antipersonnel projectiles in each round provide increased

. area coverage giving greater probubifity of s’mkxng a target.
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FIGURE 3,

CAIIBER . 50/. 30 SALVO SQUEEZE~BORE PROJECTILE SYSTEM
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{1} Multiple Grenade Launchebr _ _ - N -_1

ObICLtIVL To prowdc a capability to mmlcdmtcly 'lpply saturatling area fire as a
counteraction duri ingy vehl(.ular ambushes.

Progress to Date = The vehicle-mounted multiple grenade launcher is one of the
primary armaments for the Convoy Peotectiom Unit {CPU).  In additien to the grenade-
lounching systems provided fram CONUS, several units have Leen marufactured in
RVN. &ix 2-1/2-ton trucks [or the CP have been eguipped with these launchers and
the training of CPU pcr"om:cl khas resemed after an appreciable time inlerval. A view
af a front maunt on a 2-1/l-ron'tr ek is 'ahuwn in izg,urc 5 and the firing control box is

shown in Figure 6.

The "dead" arca from vehicle side out to about 35 meters is still an area of gon~
cern, The CDTC-VY has investigated a 70-mm "blunderbuss® type weapon, but ims notli
found this approach very practical, The Army Limited War Laboratory (LWL) it
working independently on weapons which are designed for effecctive coverapge o
describud as a sector of a circle having a radius of 50 meters and an mclosaﬁ an
150 degrees. Three systemns are being c‘cmszderccl by the LWL: -

{1) A weapon consisting of Tarty-cight 12~gauge shortened shotgun barrels
contained in o housing mountable cither in a truck cab or bed. "'Each
barrel is capable of firing one round and can be manually rcloaded,
Firing conirol is electrical, and various liring options can be dvail-
able. Testing of a prototype system is corrently lmdf-r"wa}; at Aberdcon
Proving Ground and should be completed by 1 Morch 1964,

{2} Utilization uf the MI8AL inbipersonnel mine or ils principle as a truck-
mounted weapon.  The most logical baz been determined to be a standard
mine mounted on the 1ruck bumper. The only veal problem is the pos-
sible cardram damage from overpressure. Tests have shown that the
design did not damdge the vehicle and that it would withstand roadability
tests. A report describing this work is being preparved for publication.

(3) Tests of n smaller MI18A1 antipersonnel mine {previously referrod
to 48 a claymorette)} packaged in plastic containers and mountable
in 23 units per truck side, wiil be conducted in March, 1964, Each
sitall mine contains seventy bl-peain steel balls, Limited tests
show effective coverage for cownterambush use. -

Plan and Schedule to Corplete - AGILE-sponsored CONUS rescarch and develop-
ment efforts are complete for the specifie requircmoents identified, and further reports
will not be made in this publication. Evaluation of these weapons in the CPU armammoent
role will be made by the CDTC-V as appropriate.
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FIGURE 5, MULTIPLE GRENADE LAUNCHER MOUNTED ON FRONT
OF 2-1/2-TON TRUCK :
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FIGURE 6, FIRING CONTROL BOX I::OR MULTIPLE GRENADE LAUNCHER
MOUMNTED ON 2-1/2-TON TRUCK '
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{5} Lightweight Movtars

Ly

Chjective - To dc.wolop improved hghlwug‘nt niortars and mortar ammunition for
use by local forces in remote area conflict,

Prog,rc.;s to Date = The study on mchru:t fire, high-trajectory morwrhko, man-
. portable weapons and their applications to counterinaurgency in remote arca conflict,.
being conducted by the Weapons Planning Group of NOTS, continucd during the repurting
period.

In response to a ficld requiramert for an improved 60-mm mortar round with cn-
hanced lethality, a query was directed to the U. 8. Army {or a solution. In additien, a
proposal for an improved 60-mm mortar round frem the Ordnance Research and Devel-
opment Corporation was considered. On the basis of the forcegoing offorts, three pos-
sible alteenatives for fulfilling this requiremeont appeared:

{1) Undert‘\ke a six~month development effort, proposcd b)lr Picatinny
Arscnal, to  produce a 60-mm moertar round utilizing cast pearlitic
malleable iron in lieu of a forged steel body, and have a 74 per cent
Increase in fragmentation effectiveness.

{2) Initiatc a search of Army ammunition stocks to determine whether
60-mm mortar rounds manufactured prior to 30 November 1956
were made of malleable iren.

{3) Undertzke development of an improved $0-nun morlar round utilizing
controlled fragmentation, as propo%ed by Ordnance Research and

Development Co rporatwn.

Of the three alternatives, the first oifers the most promising solution. The
scarch of U.S. Army ammunition stocks revealed the 60-mm mortar rounds manufac-
tured prier to 30 November 1956 were of cast stcel rather than mallcable iron. The
proposed Qrdnance Rescarch and Development Corporation round appears to be less
lethal than the current steel round. However, before further consideration is given to
the initiation and funding of the Picatinny Arsenal proposal, the field has been asked to
reconlirm the requirement for this round. In addition, Military Assistince Program
{MAP) intcrest in the procurement of this round, once it is developed, is also being
detcrmined. N

. - "

Plan and S-l':]".(.‘d.lllc to Complete = Written conclusions and recommendations based
ypon the study being conducted hy the Weapons Planning Group at NOTS will be sub-
mitted to ARPA in January, 1964, with a {inal rcport published by 1 April 1964.

Future action on the Picatinny Arsenal ;$1°6posal for a 60-mm niortar cast iron
round will depend on the answers received from the field and MAP officcs,
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{6) Sicner 63 Weapons System

Objective - To develop an improved {amily of lightweight individual and crew-
served weapons capable of high rates of automatic fire for use in small unit operations.

Br Qprcss to Date - Sinceé the negotiation of a contract with the Cadillad Gage

. Company for the procurement of 25 machine guns, medium, Stoner 63, considerable
interost has been expressed by ARPA .and the Services in the entire Stoner 63 weapons
system. The system comprises, in addition to the medium machine gun, five other
ceafigurations, inclading # fixed machine gun, a Lght machine gun {helt fed}, a light
machine gun {magazine fed), an assault q*iflc', and a carbine. Chambered for the .
5.56-mm (. 223 caliber) round, all six configurations in the system are fahrieated from
one common basic-component group with mlgrchang{..lble parts used to build up A par-
tu.ular wWeapon. :

Decause of expressions of interest in this weapons system by the U. 5. Army,
Air Force, and Marine Corps, it was decided to conduct a joint program of test and
cevaluation, coordinated by ARPA. The joint program is to be conducted in three
phases: I - Engineerving tests, Il - User tests, and HI - Troop tests. Plase | testing,

- which began 2 December 1963, is currently under way at Aberdeen Proving Ground
-under the over-all snperkr'isilon_ of the U. 5. Army Matericl Cornmand. Tesling is being
conducted, in accordance with 2 jointly approved plan of test, by thé Development and
Proof Scrvices, Hunan Eugincering Labpratory,and the Ballistic Research Labora_t,o,‘t:y-

-

In order to provide the weapons required for Phase [ testing,the original coﬁtru.'t-' S

with the Cadillac Gage Compaay was modilied to procure five coraplete systemss.of -
which three went to the U. S. Army and two to the U. S, Marine Corps, and six'lixed
machine guns weni to the U, 5. Air Force for usc in conducting pod-mounted tests for
aircraft ammament applications.,

: A

Pretiminary to the initiation of Phase I1esting at Aberdéen Proving Ground, the

. Stener 63 medium machine gun was subjected to accoracy, endurance, barrel-perform-
ance, and rain tests at the IL. P. White Laboratory. Thesc lests werve condncted to get
a sampling of the accuracy, salety, reliability, and performance characteristica of this
weapons system. Test results obtained were very promising. For example, an aver-
age mcan radivs of 1.5 inches,with the greatest extreme spread being 9.2 inches, was
‘attained during accuracy tests on [jfteen 20-round Lurst targets fired at a range of 100
yards, The machine gun was niounted on an' M 122 tripod which was resting on firm
ground and fired at each of three deflections - zevo degrecs, maxinium left, and maxi-
murn right. In the barrel-porformance tests, with the weapon fired in 20-round Luests
at a rate of approximately 80 rounds per minute, 2,480 rounds were expended bifore
firing was discontinued because of keyholing in excess of 15 per cent.  All parts of the
weapon except the barrel completed the 10,000-round endurance test.

Folinwing initial difficultics caused by the emulsificalion of the lubricating oil
used, the weapen wae retubricated with Lubriplate and functioned properly during the
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remainder of the rain tests. Of more than 13,700 rounds 6[ amrmunition fired in all

testa, only 19 malfunctions occurred; and of thcse, just one - a light firing-pin blow -
could be aitributable to the woapon.

wn

Plan gnd Schedule to Complete - The Phase 1 testing at Aberdeen Proving Grouad
is scheduled to be compleled the first part of February, 1964, with a report of test to
be rendered within 30 days thercafter. U.S$. Air Force testing of the pod-mounted
Stoner 63 Fixed Machine Guin, as a part of Phase 1 of the Joint ARPA/Service Program
fur Tesl and Evaluation of the Stoner 63 Weapons System, is planned for late January,
1964, followmg the delivery of the pods by the Cadillac Gage Company,

It is planned for Phase Il of _the Joint Program to begin in April, 1964, with
Phase IH following within approximately 60 days. [nitiation of these phas=s, however,
" will depend on the outcome of the Phase I testing.

Task € - Aerial Weapons and Munitions

Backg rmﬂg

Targets for air strike consist largely of targets appearing on the ground and

generally ave the same targcts ps presenied to the ground forces. Dense foliage, such

as that in tropical rain forests and jungle, provides a natural and effective camouflage
for thesc targets. A degrce of physical protection against air-delivered munitions is
“also provided by this dense foliage canopy.

- In generatl, the equipment and systoms nmploycd ‘in counterinsurgency actions
have been hardware availabie in the U. §. inventory and, for the most part, obsolescent
or surplus to U, S. needs. Even though modifications have sometimes been made to this
equipment to improve its effectiveness, totally adequale systems have not resulted.
Specific design for the intended support role and the envirosment is essential to achicve
ellicicnt air weapons systems. Development of a light attack/reconnaissance aiccraft
system, optimized to perform the various missions of this type in counterinsurgency
conflxcts, is desirable. :

{1} Counterinsurgency Aircraft

Objective = To develop a light attack/reconnaissance aircraft system optimized to
perform the various missions of this role in remote ared conflict actions.

Progress to Date - A detailed feasibility and cost study program directed toward
the developinent of 4 light attack/reconmaissance aircraft system was approved by
DDR&E. This program is under the direction of an OSi)/Services Steering Committee

2
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composed of the Aszsistant Secreiaries of R&D for thé Army, Navy, and Air Force;

_the Deputy Chief of Staff for RED of the Marine Corps; and reprasentatives {rota
DDR&E Tactical Warfarc Systems and ARPASAGILE. The Assistant Secrctary of the’
Navy {R&D} is chairman of the committee and the Navy is the action Service. Through
the commitice membership, airgraft specifications of Service and Agency interest
were placed before the Navy {Bureau of Nuval Weapons}, who prepared the aircraft
.specifications necessary for the publication of the Request for Propesal (RFP). The
specifications are intended to desgribe a versatile airplane of mminimum size, suitable
for operations by field forces in a primitive eavironment with a minimum of logistic -
support.

Initially the plan of action was specifically aimed ata time-limited and funded
technical feasibility and cost study to include preliminary desipn studies, wind-tunnel
tests, cost estimates, and schedules for boeth the development program and the pro-
duction aircraft. However, as aireraft specifications were developed and the RF I took
form, it appearcd possible that the aircraft specifications might be suffigiuntly well
astablished that industry could propose directly on the development of an airerafi
rather thar on further study.

. The REP was publiﬂhed 5 December 1963. [ndustry wns requested to propose
directly an the design, development, and construction of four protatype airplanes.

Plan and Scheduie to Complete - Proposals from industry are due during March,
1961, and it is expected that evaluation and decisions can be made by the end of FY-
1964, I upon cvalyation of the proposals, it is determined that further study is ro~
quiréed, funding has been approved to proceed with the initially planned feasibility and
“cost study with about three independent contractors. If the propeosals reveal that fur~
ther study is not required, further action will dapend upon approval and funding to
proceed with the prototype aircraft. It is anticipated that this decision will be available
in the first quarter of FY-1965. Prototype aircraft may be expected to be in flight test
-within 12 months, and production-aireraft delivery could start within 24 months after

the contract is let.

{2) Assisted Take-Off

Objective - To investigate rocket-assist systems, other than JATO, dos:gncd to
permit aireraft operation from unimproved nmote mrstnps. .

Progress to Date - A proposal submitted ny Arvrde, Inc., fora étudy of the re-
quired parameters for an agtogenctic rocket take-off assist systain was selected as
most promising. : o

. Plan and Schedule to Gemplcie - Budget limitations have prevented allocation of
funds for such work. This subtask has been terminated,
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{3} Delayed Proximity Fuzes

QI_JJcotwe - To provide a fuzing ‘yatcm for U S. standard high-exploswe bombs
which would produce optimuwmn resulls .mamst pcrsonucl targets shiclded by jungle _
canopy. -

: Progress lo Date - To achieve bomb detonation betow the jungle canopy and above
ground level for antiperseonnel application, the M 188 proximity fuze was modified by
Substituting d delay detonator for the instantancous detonator norinally used. Based
upon the general average jungle canopy height and thickness, a time delay of 75 milli-
seconds was incorporated. . This time delay allows an additionai 40 to 50 feet of travel
. after the fuze is clectrically initiated upon coming into-proximity with the foliage be-
fore botmb burst, This medificd fuze, designated the XM 914, retains the same
MinSAT {Minimum Sale Air Travel) of 3600 fect as the original M 188 fuze.

- One thousand of the M 188 fuzes were modified by Harry Diamond Laboratories
(previously known as the Diamord Ovdnance Puze Laboratories). Approximately 70 of
the modified fuzes were used by the Air Forece in jungle tests conducted in apnama,
ard the remainder were slipped to RVN for environmental evaluation. A Diameond
Ordnance Fuze Laboratories confidential report TR 1096 titled Y The XM914 Fuze® {U),
dated 15 November 1962, describes in detail the XM914 Fuze and reports the test
resnlts obtained in Panama. A final report by the CDTC-V on enviroumental testing in
RVN is titled "Opératiohal Test XM914 Proximity Bomb Nose Fuze", dated 5 August
1963. This report concludes that the XM914 fuze will give scceptable resulte in "area®
bombing operations when the scnsitivii;y setting is properly selected and that in addition
te providing air burgts under a high jungle canopy, the fuze will operate acceptably for
many target types if properly employed, '

. In consideration of the gencrally low overcast and cloud coverage in much of
; RYN throdghout the year and the increased bombing accuiacy that can be achieved

" from lower- -altitude bomb celeases, another 1000 M 188 proximity fuzes were modified
with the delay detonator, in which the MinSAT was reduced from 3600 to 2300 feet,
The XM914 fuze with the reduced MinSAT is designated the XMI14E1 fuze. These
AMILLEL fuzes were tested by the Air Force for release restrictions. Approximately
950 XM914E]l fuzcs were then shipped by surface viésscl to RVN in September, 1963,
‘HDL confidential report DM=-63-2 titled “Notes on Development Type Matericl Fuze,
Bomb : Nose, Proximity, Delay XM914ELY {U), dated 25 Apnl 963 describes the
EMSG14E1 fuze. -

Plan and Schedule to Camplete - All remaining XM914 and XM%14E1L fuzes in
RVN have bgen tr ansf«..rrn.d to operational units for their use.

This concludqs- AGILE efforts on the subtask Dolayed Proximity Fuzes.
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{4) Target-Marking Munitions ang Devices

Objective = To develop the i‘_cqnircd maiking system{s) necessary for eifectively
inarking ground positions. These miarking requircinents are for target marking for
either ground or air sétrike or for marking the po=nt10ns of friendly forces for purposas
sm.h as resupply achons and protvctmn.

Progress to Date - Wilhin the past iwo years several devices have heen evaluated
against these varicus marking-system requireiments.

Standard hand smoka grenades have proved to be unsatisfactory in that insufficient
smoke was generated to sark targets in heavy folinge or for the desived pericd of time.

The 3.5-inch white phosphorus head has been mated 1o the 2. 75-inch rocket as a
tarpet-marking device for acrial delivery., A two-tube MA-2 rocket launcher on the
0-1A aircraflt is used to deliver this marking munition. The accuracy dchieved is far
superior to that obainced Irom the hand smoke grenades, A veport on this device is
contained as Annex 1 Lo the CDTC-V munlhly:report for July, 1963.

hc E7ZR1 Smoke Munition has also been evaluated as an aerial marking munition

from O-1A aircraft. This munition has been found to be a satisfactory smoke marker

when cmployvd on forested or dvy-land areas. Unsatisfaclory performance was obtained

. when employed vn swamps or water becayse the munition was extinguished.  Thz white

smoke of the E72R1 is ;denufn,d as one shortcoming and the heavy case as another. A

. rcport on the ET2R1 is entitled "Operational Test of ET2R1 Smoke Munition® dated

30 Junc 1963,

For a ground-emplaced position marker a British balloon marker system has
beén evaluated. Tlowever this system was detcrmined to be too big and teo heavy and
requived too much water for the generation of the hydrogen used to inflate the balloon
to be useful for patrols. Even though the inflated balleon was 7 feet high and 4 feet in
diameter, no appreciable difficulty was encountored in getting it up through the forest
CANOpy:

Plan zud Schedule to Complete - Currently under investipation is a colored smeke
marker developed by the Navy for use-on water, and two small completely sclf-contoined
balloon systems for position matrkers.

; The goal for the complete packaged balloon system is a volume of less than 100
cubic inches and a weight of less than 1 pound. [ti5 expected that some, if not all, of
these devices will he available for evaluation before the end of this fiscal year.
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{5} Ii_luminatigg Flares

Com e

Ob! ctive - To determine the requ:rements and spccmcatmns for 1ilmmnat:ng
flares for mbht tactical operations as dl‘%pcnsvd by enher aenal or surface vehicles,

Progress to Date » The CDTC-V has participated with the Air Force units in RVN

in evaluetiod of the MI39{T10E6], a flare with 3-million candle power and 3minute ,
duration. This flare has been compared with the Mk6Mod6 flare, which has been em- -
ployed in large guantities in the RVN. Mk5 Nlares have also been employed. Operaig
tionally, it ig generatly considared that one M139 {lare is equivalent to twy M.k6M
flares or three Mk5 flares. However, the steel casc of the M139 flare is likely o™
survive major damage upon impaci and thus be useful to insurgent weapon makérs.’
For this reason the M139 is noe conszdercd by all users as an acceptable flare for

counterinsurgency gpe rations.,

Plan and Schedyle to Complete - Determination of the specificatigns of an iMlumi-
nating device which will flfill the unique requirements for counterinsurgeéncy opera-
tions, and which is suificiently different from existing flares to reguire resecarch and
development, remains ontstanding. The CDTC-V is attempting, with the assistance of
those units having illumination requirements, to establish the essential specifications.
Further reporting of this fask will be held in abeyance until such time as a development
program is cstablished.

v

{6) Antipersonncl Bombs

Al
‘Objective - To determine the Best avajlable munitions for antipersonmmel application
in the environment, thosc modifications which will increase their effectivencss, hud the
R&D requirmments to achieve optimum munitions.

Progress to Date ~ The AN-MIAZ cluster of M4l 20-pound [ragmentation bombs
is uscd operationally by the VNAF. The CDTC-V states that these bomb clusters are
regarded as one of the most effective aiv-delivered munitions 1"-‘“"3 usvd by' th(. VN:\F

A limited vumber of MK 54 depth bombs have becen dropped to?g’s,t thﬂr t.ff(,clwe—
ness in dense jungle growth. These tests have determined that acti¥er the XM914
proximity fuze {sce Subtask 3, this task} nor the standard M 116 proxithity fuze is com-
patible with the MK5%4. No furthev roports on these ilems are anticipated.

" Plan and Schedule to Complete - No effort is currently under way in this subtask
area. Al future efforts which could have been identified undor this general aren will
be identified as specific subtasks. Tiercfore, no subtask emtitled “Antipersonhel
Bombs™ will appear in future ARPA/AGILE Semiannual Reports.
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_' "I_‘a'ék D - Special W.e{:pq'r‘a_g-

Background ’ _ -

By the very nature of remote arca conflict and the environment in which it is
waged, it is necossary té dcvclop special-purpose weapons and ammunition to fulf:ll
unusual requivements that are generated. Weapons in this task differ from those in the
other weapon tasks in that each is designaed for a particular tactical application. These
weapons employ rather unique concepts or applicatiens of existing techneloygy; they
include Name weapons, self-propelled small-caliber projectiles, separating bullets,
vxplosive fuel vapors, and others. - The development of such special-purpose weapons
and arnmunition is intended to overcaime peculiarities of the terrain, such as densc
foliage that conceals targets; insurgency tactics which often result-in the preserce
of but fleeting targets, and, to n.degree, the lack of conventional heavy supporting

weapons.

{1} Camoufiaged Antipersonnct Mines

Objective = Tuv develop a new antipersonnel mine which may. be eithe r emplaced by
hand or air-dropped and will defy visual detection because of its close resemblance to
indigenous materials,

\f‘,d,'.'!

Progress to Datc - Two R&D offorts are involved in this task:. {1) lhc de-veibpmcnt
of castable mines which are shaped to resemble local materials; and {&) a lo\vﬁvst, o
antidisturbance fuze for use with thesc explosives. At the ikhelthis prog,mm wa's 1n1'- .
tiated, PBX mines cast to resemble small stones Wcrc'l)cmg madc in cxpcrm\cntal.
quantities by the U.S. Maval Ordnance Test Station. "The techn‘ques of fabricating these
explosives to simulate the color and texture of stoncs had been developed.

On 1 Nyvembes 1961, at the request of ARPA/AGILE, NOTS undertook a research

and development program on cast PBX mines with antidisturbance fuzes.
Two hundred mines cast to resenble rocks indigenous to South Vigtnam and two

hurdred antidisturbance fuzes were shipped by NOTS to the ARPA R&D Field Unit in

" Vietnam in Scptember, 1962. Mr. Joseph Petit, an explosives expert at the Harry

Diamond Laboratories, was sont to Saigon by ARI‘AJ’J’&GI}..E to inspect, evaluate, and

demonstrate the "rock™ mines..

Inspection of the fuzes and mines showed that they were incompatible; many {uzes
did not fit the fuze wells in the mines. After arming, some of the mines exploded
spontancously. Bucause of the poor manufacturing tolerances applied to the mine fuze
wells and the unsafe fuzes, the remaining units werce withdrawn from test and will be
disposed of by appropriate ordnance disposal procedures,
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Plan apd Schedule to Complete - Future efforts will be directed toward the follow-
ing tasks: (1) developing an "out-of-lme" fuze; (2) doveloping the required manufactur-
ing drawings for the fuze; (3) arrvanging for the manufacture of a limited but sufficient
number of complete mits to provide the test quantitics necessary to assure that the
units mect all r-.,quiréel specifications; {4) providing. for the manufacture of enough addi-
tional units for shipment to the ARFA R&D Field Unit for envirenmental test and
cvaluallon.

The program will be conducted in the steps indicated, with cach succeeding step
being predicated upon the successful completion of the preceding step, Probabls com-
pletion date is about the cad of October, 1964, '

{2) Micrarocket Pistol and Projectile

Objective - To investigate the potential uses of veéry-small-caliber microrocket
projectiles in various weapons systems and to develop a very-low-cost, defensive hand-
held weapon suitable for use by local paramilitary or civilian forecs,

Progress to Date « The feasibility study and experimental research program
initiated in July, 1962, to investigate small-caliber microrocket projectiles was con-
cluded during the period. Participating in this effort were the U.5. Naval Otdnance
Test Station, the Naval Weapons Laboratory, the U. S8, Army Ballistic Research Labo-
ratory, and MB Associates, Two secret reports werc received late in the reporting
period covering this effort. One is from the U.S. Naval Ordnance Test Station ard is
entitled "Miérerockets; Applied Rescarch on the Performance Characteristics of
‘Microrockets® {U), It réaches conélusions and makes recommendaiions in prablem
arecas such as: pro_;et,tile propolhnt, ignition, nozzles, and shape, and Yauncher de-
sign. The other, "Report on Parametric F\ra.lualmn of Hand-Held Microjet Weapon®
 {U), is from the U.S. Naval Weapons !..aboratory Itisa study of the offectiveness of

the ‘hand -heid m1cro_]ct \veapnns against personnel targets,

. Und-;,r contract to ARPA, MB Associates fabricated a test quantity of experi-
mcntal 49 -¢a liber microrocket pistols and projectiles. As reported in the 1 April -
30 June 1963 Quartcrly Report, these weapons were subjected Lo ¢ngincer design tesis
at the L P, White Laboratory. The results of these tasts disclosed reliability and
- accuracy problems that required corruction before proceeding further. Following these
tests, MDB Associates modificd a number of the pistols and improved the projectiles in
an attempt lo overcome the deficiencies noted. The mudified weapons and imiproved
ammunition were retested at White Laboratery in Septouber, 1963 The results of this
- test showed improvement over those of the first test. However, considerable dovelop- _
ment effort is still required before this weapon cah mect the objective of a low-cost,
defensive, hand-held weapon suitable for nse by local paramilitary or civilian forces.

Plan and Schuedule to Complete - No further effort on a hand-held microrocket
weapon 18 planned until such time as the state of the art in small-caliber microrocket
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prOj(!CllIL‘% is advanced to a point of greater assurance of success than now exists.
Therefore, with the rcndcrmg 04 a fmal report, this subtask is complct:,d

(3) Fucl-Ait £xplosive (FAX) .

Ob!(‘ctlve - To dcvclop a l‘nunltmh which will be effective against arca targets
concealed and #hivlded by heavy vegotation or protected by carthworks 'md tunnels.

Progress 1o Dat-. - Detonation of 4 fucl-air explosive cloud was achieved by the
Naval Ordnance Test Station during Jamvaty, 1961, The cloud consisted of ethylene
oxide dispersed by a burstes charge and detonated by d high-explosive booster, Studies
showed that the detonation velocity was of the order of 1500 incters per second and that
ovérpressures of 250 psi developed throughout the area covered by the clouds, Such a
system could have marked advantages over conventional explosives as an arca-fire
weapon against protected or concealed targets. The protedtion from blast and shrapnel
afforded personnel by slit irenches, trees, rocks, and man-made barriers would be
less effective becanuse the vapaor cloud is all-enveloping within its area of dispersal; the
c!nud tnig]*t even puletrate tannels for cmw.mdu.rablo distances. :

_ In .]'anuary 1963, an accelerated pmgr“lm to develop an air-droppable FAX
weapon was' undertaken by NOTS at thc request of ARPASAGILE.

A 5-pound device having an mtcrnally mounted dispersion and detonation mecha-
nism was developed. Because the small size of the cannister made it difficult to spac«_
the burster charge and the delay-detonation unit cotrectly, the design was changed to a
10-pound, 7-inc]1-diameter size.

Twenty 10-pound units were tested by dropping them from a 40-foot tower. Inalil
cases the burster charge produced n satisfactory cloud of ethylene oxide. owever,
five of the clouds did not explede, but hurned, indicating that they had been ignited pre-
maturely, j.e., before adcquatt. daspers;on to form an explosive fucl-air mixture could

take place.

As larger sizcs may aliow the uso of tm.]unques not anS!b].l.. with the small sizes,
stud:cs of an 80-pound sizc are inprogress.

A [ibt:r—glass launchcr for 7-inch bomblets was developed, and a contract for the
manufacture of 66 of the launchers has heen let.

Plan and Sqlmdﬁlc to Commplete - Cregently under study.




44) i—IeI‘igoE_ter Trap Weapon [HTW)

Ob!eclwc - To develop a mnmtwn capable of dcatroylng hamboo stakes and other
bnrrwrs uscd to deny to helicopteys the use of probable lmldmg zones.

Progress to Date - The Viet Cong forces in Vietnam have-daveloped the tactic of
crecting haraboo slakes in probable helicopter landing areas, These stakes are suffi-
ciontly tall to cause da.mu;?c to the rotor blades of the de scending aircrafte The elfect
has been to deny the use of some Tanding zones or to limit the number of possible heli-
capter landing sires to the poimt where ambushes may be prof;tably prepared.

Tu counter this tiactic, an accelerated devélopment program was initiated at the
Naval Ordnance Test Station to provide a weapon capable of destroying these antilanding
mailerials. A free-f:ll bomb, designated as the EX115 Mod O, was developed employing
the M155A1 mechanical time fuze, a modified Mk 41 Mod O Zuni continnous-rod war-
head, a FIST ribbon drogue parachute with a deployment bag, o parachute canister, and
two modified Mk 105 Practice Bomb strap-type bomb lugs. The physical characteris-
tics of the bomb are: naminal diameter, 5 inches; over-all length, 31.5 inches; and
Tonded and fumd weight, 55 pounds. . -

This modified Zuni warhead will yield 4 normally continuovs eing of steel expand-
ing at an average velocity of 4700 to 4800 feet per sccond to its opening diameter of 50
to 56 fect. Vertical or near-vertical bomb strike, which is necessary to achicve the

. maximum effectiveness of the continuous rod, is accomplished by use of the dropue

* chute, which, in addition to providing the boinb attitude control necessary for low-level
“bomb r;:lcaqe, a}so provides the negessiry high drag force which allows the attacking
aireralt to escape from the danger area of the bomb. This system is designed foi low-
level, low-speed delivety by cither fixed~ or rotary-wingeil aircraft.

Final CONUS tests of the production weapon revealed a deficiency in the black
powdcer fuze booster which must be corrected before'the system can be releasced to the
field [or test and evaluation.

A detniled description of this weapon is ‘contained in NOTS Technical Publication
3416 {Confidential), titled "Description and Instruction for Usc oi the High- l"xploswe
Bomb EX 115 Mod O Helicopter Trap Weapon' {U}, datcd November, 1963,

Plan and Schedule to Complete - It is anticipated that the fuze-booster defliciency
canbe corrvcted and the weapon can be retested and readied for shipment to RVN for
cenvironmental test and évaluation by 1 February 1964, Shipping plans are to transport
40 bombs and five inert practice rounds by air, with the remalning 160 bomhs to be
transported by ship. '
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{5) Strip Bullets

+

Objective ~ To proudc an mc‘reascd capablhty for rifles and a.utomatm weapons
used against flcc-nng targets at short ranges, .

-

Progress to Dute - The developtnent prograra designed to improve thi kill capa-
bility of smaltl arms conducted over the past year by the U. 5. Naval Ordrance Test
Scation has been concluded. Effort was concentrated n the design and test of strip
builets miade of a number of short lengths of lead wire pressed into a die to form a core
of conventional bullet size and shape and then elad with a thin copper foil, When the
strip bullet is fired tirough 4 bore, the centvifugal force finparted by the rifling causes
the strips to separate as they leave the barrel. This produces a’shotgun effect and in- '
creases the hit probabitity. The principle may be applmd in weapons ranging from
© pistels to . 58-culiber machine guns.

Although tests have demonstrated the feasibility of this concept, considerably
mere development effort is required to produce a hullet of this nature that is'practicahle

for field use.

Plan and Schedule to Complete = Sinee pther means of improving the kill capability
of small arms appear o uffer greater probability uf success, no further effort will be

c‘epcnded on this sublask.

{6) High-Intensity Sound Gene rator

Objective - To study the nse of detonation techniques for the gensralion of sus-
tained, very high sound pewer levels for weapon application.

Py ogrcss tgﬁ_l")aio - A single-tube sound generatér has been built. The device is
shown schematically in Figure 7 and functions in the following manner, Aif is blown
into the mixing plenum where it is mixed with propane to form a detenable mixture.
The mixture is forced through the check valves and fills the combustion chamber. At
the desired time, the gascons mixture is ignited by an electric discharge 2cross the
spark plug. The flame front is transferred from the combustion chamber to the echo
tube where it is intensified and appears at the exit as an explosion or detonation, The
conlour of the 127, 2-db sound leve] is shown in Figure 8. Detailed sound ficld mea-

sureinents are In progress.

Plan and Schedule to Com]ﬂcte - A multitube sound generator .is being assembled.
The interaction of close=-packed parallel tubes will be siudied. Tests will be compleled
by 31 Junuary 1964, Further work will depend upon evaltuation of the results.

35



Mixing plenum Volve assembly -

Biower Combustion chamber

Echo tube

Fuel in

Il

s

Spork plug

Spark source

FIGURE 7, HIGH-INTENSITY 50UND GENERATOR
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{7} Village ap.d_.g_utp_bst Security

Objective - To test dnd cvaluato tdevices and equipment that may be employed to
adv‘antase in protectmf, villages and outposts from enemy activity,

Progress to Date = A mock-up of the coniumnd'ﬁring point of a village defense plan
utilizing surplus 75-mm Skyswecper mines has been built and demonstrated in Vietram,
About 5 million rounds of the arnmunition are being held in reserve in CONUS depnts
pending zequirement information from CDTC-V, ‘

Phn and Sche dule to Con_plet.c No further R&D work is planncd for this task;
tha_rel'ore il will not be mcluﬂcd in future reports.

Task Ju-- fethal and Nonitethal Weuapon Systems

Backgro‘und

_ Weapen requirements for remote area conflict are influenced by environmental
and tactical considerations. Hence the acquisition of data on envirqmment, the nature of
actual and potential conflicts in these environments, the duration of the varieus forms of
enerny targets; the incidence and relative effectiveness of the cover-and concealinent
avaﬂable to friend or foe, the relative elfectiveness of available weapons which are or '

. ¢an be employed by hoth sides, the effect of these weapons on relative mab:lzty, their
--loglstzc impact, and the level of skill and training required to cmploy them is cssential
fto the gcne: ahon of new 1elha1 weapons and to the use of existing ones.

In somc mstances, it may bt.. dem rable to m(.a.pacilate the enemy temporarily;
_captured troope might be a valuable source of infarmation on enemy posxtlons, or
“¢lvilians in an area under attack could be returned to productive oceupations after the
':insurgentb had been apprehonded, Thus, for jntelligence, psychological, and humane

reasons, nonlethal weapons are somet;rnes required.

{1} Weapon Systems Studies and Research

- Objective ~ To provide a comprehensive program within which all weapon tasks
can be coordinated, and to provide a wide base of resources to examine the various
parameters affecting weapon development for remote arca conilict,

Progress to Date - A proup was assembled to define the approaches and tasks and
to recommend the level of effort to be established in the various weapon systems areas.
Tasks consistent with the background and experience of the Naval Ordnance Test Station,
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the Rescarch Analysis Corporation, the RAND Gorporation, and the Institute for Defense
Analysis were agreed uwpon and aqsagned to the appropriate organizations. A prclim-
inary report entilled YA Survey of River Mine Countermeasures for use in Remote Arca
'Conflmt" was published by the Reseaych Analysis Corporatmn on 15 November 1963,

Plan -md hudule to Complcte - Smcc the obJectwcs of lhl.. subtask are to be
attained during, thr- pt osecution of apcc:fzc weapons programs, accomplishmoents will be
reported within the appropriate technical area and Weapon Systems Studies and
. Rescarch will 2ot be reported as a separate subtask in the future.

3 o " ) L - -

39




Tgc.luiical Area 2 ~ hwlividual Equip'mm‘it- . - o -' iz

Task A - Clothing and Equipment - ST -

Background )

Because of the nature of remote atea confligt and the environmuent in which it
normally occurs, a considerable amount of material transport requirements is ful-
fitled by man, or sometimes animal, portage. Coupled with the gencrally small
stature of the local peoples invalved, this places an extremely high premium on the
weight and bulk of the material whichk must be transported.

“This technical arca is concerncd with items of individual-issue cquipment, cx-
cept {for weapons, which a soldier needs to be properly prepared for extended opera-
"tions or needs in order to be cifective in combat. Its purpose is to provide the best
solution to problems c¢ncountered by local forces in improving this equipment, and
hence the capabilities and effectivencss of the individual soldier as regards personal

equipment.: -

fince these requiremonts will vary with the particulhr country congcerned, the
approach to this technical area may-be divided into the fuliowing three general efforts,

First, to provide U.S. technical knowledge and experience to itaprove itcuns of
equipment and clol.hm;__, which have already been developed by the local forces and are
in use.

8zxcond, where the country concerned has the facilities or the resources to make -
a particular item, to provide the technical knowledge required to develop a profluction
capability, in-country, for the specific item. Iiere the problem is to develop an item
_suitable for the needs of local forces and provide the technical assistance necessary to
the host country's manufacturers to cnable them to provide the materials or cquipment
to supply their nceds,

_ Third, where a requirement cxists for an item for which a country has neither
the rescurces nor the manufacturing eapability to supply it, and it does not exist in the
U.S. inventory, U. 3. R&aD efforts will be marshalled to develop an item which will
meet the requircment,

{1} Improved Individual Combat E_cLuiprﬁc':gt

Objective ~ This task has a twofold. purpose: (1} to obtain and evaluate informa=
tion which c¢an be used to design and develop improved individual clething and equipment
for Yacal forces engaged in or threatened by conflict in Southeast Asta; {(2) to develop
prototypes of improved {tems.
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SCONHBENT AL :
o Pr dgress to Date - {1} An anthr;apem'étru su-rvcy of 2,950 men of the Armed
Forces of the hmgclom of Thailand and of 2,130 men of the Armed Forces of the
chubhc of Vicinam Las been conducted; about 52 body mcasurerments were made on

each man. The data are now undergoing analyses. It is expected that the analyscs
will be completed and final rcports 1ssued carly in the: next i‘uportmg period.

Inspection of the data showed that the height of the average Victnamese soldier
{50th percentile) is 5 feet 2-1/2 inches and that of the Thai soldier, 5 fcet and 4-1/2
inches, in contrast with an average of 5 fect 8-1/2 inches for the U, 8. soldicrs. In
addition, the average Vietnamese weighs only 108 pounds, and the Thai, only 120
pounds, ih contrast with 152-1/2 pounds for the U.S. soMier.

Using the rule of thwmb that the spldier’s load should not excead one-third of his
Lody weight, it is evident that whercas a load of.50. pounds is permissible for U. S5,
soldiers, only 35 pounds should be carricd by Vietnamese ‘and Thai soldiers. There-
fore clothing and personal equipment provided to these troops should be about one-third
lighter in weight than that prov1ded to tlu. U.S. soldier.

The Engnmenng Pyychalogy La!)urnwry, Pioncering Resecarch Division, con-
ducted a human-factors study of problems and considerations associated with usc of
equipment and clothing by local ground furces of the Royal Thai Army and the Army of
the Republic of Victnam. Recommendations concerning human-factor considerations
for each item of ¢quipment wero published in a report entitled, "Human Factors Evalu-
ation of Clothing and Personal Equipment in Thailand and the Republic of Vietnam", by
J. M. Chaffin, Major, (JMC, and E. W, Youngling, Rescarch Psychologist, U.8. Army
Natick Labnratories, Natick, Massachusetts, August,1963.

. {2) Cperationy in Vietnam often involve threc-day or longer missions without re-

supply rather than the onc-day patrols conducted by U. 5. forces, Thus we have the
problem of a smaller man necding equipment that in total weighs a third less than the
load carried by the corrcapondmg U. 8. soldier, but who must cavry supplies for a
mission three times as long. The need for lightening the weight of everything the
_Victnamese soldicr carrvies is therefore particularly important. Accordinglv, an in~-
spection of the clothing and equipment of the Royal Thal Army and the Avmy of the
Republic of Vielnam was undertaken by Dr. 5. J, Kennedy and Mr, E. C. Metzger of
the Clothing and Organic Materials Division of the U.S. Army Natick Laboratories.

. A series of recominendations was made to the chief of the rescarch and development

center of cach country.




N

While the specific rccwnmcndauons are heing cons:dered by the, Tha!. and by the
Vietnamese governments, 12 samples of 3 load-carrying system hased on materials
that could be produced locaily have been completed undef the directisn of Mr. Metzger

. in Banghok. Tin of these pack systems were furnished to a Thai Ranger Battalion foy
.cvamatmn, one was sent to the ARPA RiD Field Unit in Vietnam for illustration; and
the remaining one was shlppod to the Natu:k La‘boratorms. Figure 9 is a photograph of
thé pack syslem, N B ’

i

' Plan and Schedule to Complete - After evaluation of the results of the anthropo-
metric and hwnan-factors studies, tasks will be formulated te implement the specific
recommendations adopted by the Thai or by the Vietnamese governments. It is esti=
rhated that the tasks in both the above'countries will be completed early in FY-65.

Task B ~ Remote Arca Power Sources

"This task was established to obtain improved sources of power for use in remote
arpcas wherd conventional power source$ are not readily or cconemically avajlable.
Conflict taking place in remote and semetimes anderdeveloped countries of the world in
which modern weapons, communication, and transporiation equipment arce employed
often imposes power requivements which may be several orders of magnitude greater
than that which the country an Supply. Therve is, in addition, a serious lack of the
_necessary facilities such as railroads, power lines, 2nd industry on which to build an
increased power-producing capability.” For these reasons this task is concerned with
the total problem of the power requirement and supply inherent in such conflict. The
purpoese of this task is to obtain a comprehensive spectrum of all of tha power reguire-
tments which arise from the nccessity to conduct war in a remote arca and match this
with the many means which arae avd@lablc to generate power locally,
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(1) _lso«u-cr -Sonrces Stidy

Objective - (1} To id(!l.'ilif'}-' requirements for power and potential power soutces
for Southeast Asia; (2) to identily those pewer sources which have the optimum capabil-
ity of satisfying the requiremcents of a ranger on a three- to five-day missien.

Propress to Date - A study of the power requirements for ranger operations and .
for stratepgic village defense, in Southeast Asia, has been LQh‘lplE ted. A report has been
prepated and tlu.. fohowuq, r(‘&.onllll(’,lidatlonb dre made.

{1} ¥or Man-Pack Radius -

{a) The development of alkaline-manganese dioxide primary
battnrlcs for radio q..ommunmdtmn on missions of ap o
three days duration.

{b). The dcvelopmuut of silver-cadmium rechargeable balteries
and fast battery chargers (one~ to three-hour battery
chargers})

{¢) For missions of more than three days, the development
of lightweight foot-pedal generators with silver-cadmium
rachargeable batterics.

{d) TFhe devclopment of closed=cycle Rankine charcoal- and
gasotine-fired steam engine and turbe-alternator gencrators
if this substantially larger capital investment is considered
advisable,

{2) For Trail-Type Vehicle Communication:

The development of charcoal- and gasoline-fired steam engines with
adequale boiler capacity. -

{3) For Village Defense Communication

Human~fool-pedal generators and animal-tréadmill gcnera!ors to
recharge automobile-type lead-acid batteries, {The generators
may he standard autemobile gencrators modified to operate in the
humnid environment of Sgutheasti Asia, }

Plan gnd Schedule 1o Complete - The final veport is bheing printed. It should be
.available fur distribution during the month of January, 1964. As distribution of this
report will complete the power-sources study, this subtask will not be included in
future AGILE reports. Dcvclopment of specific hatdware, if any, wiil be carried on
under Jubproject IV, Conmunications Systemas. :
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{2) Thermoele ctric Generator

!echv - To exatnine the apphcablhty af thermoelectric generators to the
power réquir wrents of remotd arda conflict. .

Propress to Date - Two thermoelectric units have been evaluated under field con-
ditions in Southcast Asia. The results are reported under Subproject IV, Gommunica-
tions Systems.

Plan and ‘Gchcdulo to Complet-. = Futute work on thermaoclectric gf_nerators will
be carvied on under Subproject 1V, Communications Systems.

{3} Hydroclectric Gendrators

- Objective - To «xamine methods of preducing power from shallow, slow-moving
streams. : '

. Progress to Date - A contragt for the study of turbogendrators des_ign]:d to de-
velop 50 watts of electrical power when placed in a stream with 2 depth of as little as
10 inchies and a stream velecity of 2 knots was -awarded during the month of April, 1963,
This contracl has been cancelled because of luck of peariormance on the part of the
contractor.

Plan and Schedule to Comiplete - Inasmuch as the turbogenerators are intended to
serve a3 3 power source for commaunications equipment, any futute work on hydro-
eleciric gencrators will be reporied as part of the Subpreject lV, Communications

Systems.

e

Task C - Lightwcjght Armor Materials and Protective Devices

Backy ronnd

Since a characteristic of'the type of warfare with which the AGILE program is
primarily concerned is that it is a conflict of foot soldiers armed with light weapons, |
protection of the local forces of friendly povernmients against the cffccts of sinall arms
fire and antipersonnel fragmentation munitions assumes a significant role. It is the
purpose of this task to examine the role of armor and other protective materials in the
- light of the particular characteristics of these small conflicts, and to determine the

best utilization of prescntly available materials and methods to decresse the vulner-
ability of the ferces of friendly govermnents to antipersonnel weapons.
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’f&rmor‘ materials are being examined for poesible application to the individual
‘soldicr, aircraft, land veinclcs, and hoats. Work being done under this task has been
divided into two gencral categoriés, that which concerns itsclf with advancing the state
of the art by generating fundamentnl knowledge on the mechaniza of projectile penetra-
tion through homogencous and heterogeneous arraor materials and a quick-response
empirical development and test program to provide belter, more usable armor mate~
rials in as short a time as pussible. Additionally, under the term protective devices,

ew methods of ohlalmnu ballistie protection are being explored which do not depeid on
passive energy dissipation as da conventional armors, but dtte,mpt to act on or react
wlth the pr ojectile to achieve the same purpcs&.. .

{1} Penctration Mechanics Phoenomunolopy

Objective - To gain a guantitative undersianding of the effects of molecular vari-
© ables on the brhavior of hete mgoneouu cumpos:ta structures under baihbtic loadmg
contlitions.

_Prc‘,gr-\as to Date - Work on 2 centract for a one-ycar study of hqmoycncoua and
fiber-reinforced pulymers as lightweight armor materials was initiated on January 17,
1963, by the Acronutronic Division of Ferd Mutor Company. The results to date are

as follows:

{1} Methods of fabrication have been developed which result in reproduci-
ble high~quality reinforced plastic composites of known preperties in
which variables such as cross-link density, molecular weight, and -
crystallinity miay be investigated as they affoct mechanical and ballis-
tic behavior. '

(2} Thcrmeplnst-}c fikm ~ glass fabric composites have been dcv_cloped'
which, at lower density and cost, posscss higher ballistie limits and
integrity after hallistic impact than their thermoset resin

counierparts.

(3} Under certnin conditions, 2 unique penctration defense known as
_ "pr:)_;cctllc turning® was observed in. experiments with fiber-glass-
roving epoxy-resin cotaposites. In this defense, the projectile,
after progressing to & cerlain depth into the target, changes direction
to proceed parallel to the frminations of the composile before coming
to rest at sume distance from its original point of ssntry. The veear=
rence of this effect depends upon projecetile gemmetry, angle of inci-
dence, and orientation angle of the fiber reinforcement with respect
1o the planc of the projectile obliguity.

{4} Ballistic-liinit and residual-velocity determinalions on epoxy-resin
fiber-glass- roving, oolyester-resin glass-fabric compomtcs, and
unreinforced thermoplastic materials, ueing both . 30+calibér AP M2
bullets and 6-nmun chrome-steel spheres, have been conducted.
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Plan and Schcliulc 10 COng;lete - A fmai rcport on the present contract will b(.
issued during the mbnth of February,: 1964, The direction of !uturc eiforts will be
dctermmcd after the final report is evaluated,

{2} Projectile-Energy Alisorplion

Oblcclwe - To determine the optlmum techniques for absorbing the cnergy of a
projectile. i

il

. Progress to Date - A litepature survey has been made by Utah Research and
Development Com:pany. It became apparent to -URDC that the basic mechanisms for

the dissipation of the eneryy of the projectile upen impacting armor had net been con-

sideved in detail by previous investigators. Some of the means of dissipating vnerpy

which Utah Rescarch and Development will study in more detail’are phase changes,

elastic storage, armor dcformatlon, projectile deformation, frictional heating,

ehemical reaction, arack propagation, and increasing spall in the dlrcrnon of projectile

origin. -

Plan and Sc]mdult, e Complete -~ The present contract expires on 8 May 1964.
Further rescarch in thls arca will be based on the Jresulis obtained from current

studies.

{3) Materials Research

Ohjective - To evaluate improved armor materials developed by various Service
and mduetry laboratories. :

Progress to Date = No new matérials were submmod for tmtin[., during the period
1 April te 31 Decemnber 1963,

Plan aud Schedule to Complete - Test requirements on artnor materials will be
provided within other sublasks concerned. This subtask will not be included as a
specific subtask in future AGILE reports. '
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'r(_:C‘}ll}i_('t-P.[ Area 3 - Rations

Backgre:unci

In remote arca conilicts where mmuch of the military endeavors may consist of
patrols, probes, S\.O‘l‘ltln" ¢ apcmt.ons, or cduntetatiacks, many 0p¢r:\t10115 are Lim-
ited in range and duration simply by the amount of food the men gan carry. This re-
striction in time and radius of actinon reduces tlu_ cfflmen:.y and {'Ifcctwum*bs ‘of the
local forces by a sighificant amount,

This technical area has as its obhjective the develupment of indiviaual and group

- tactical rations which are lightweight, of minimum bulk, nulritionally adequate, and
suited to the taste of the user. In arder to achieve these ‘objectives, a program is
necessary to examine the nutritional needs of the local furces, including the mincral
and vitamin content nevessary for an-adequate ration, Having cstablisheg these val-
ues, new rations are studied which consider not only the palate of the local soldicy,

. but which alse take into account storage life, cooking roquirements, and handling
techniques suitable for use urder local climalic conditions. In order to better taitor
the ration 1o lecal conditions and c¢stablish within the countey concerned a potential for
producing its ewn ration package, the availability of ration ingredients and packaging
material as well as the related facilitics within that country are studied. Research
and development on new packaging techniques applicable to the local foud substances
arc also carried on in CONUS to determine what modern techuigues fur food pi Lckagmb
are applicable to the solution of the problem, :

Task A - _Inclividﬁ-ul and Group Rations

Objective
To develop a lightweight, nutritionally aderuate ration suited to the taste of lucal
forces. :

Progress to Date

Twe types of ratisus have been devaloped.  Type 1 provides aliout 3600 calorvies
. per day and weighs abowt 2-1/2 pounds, Two different merus ave provided for break-
fast, two for dinner, and two for suppée. Each menu includes about 1/2 pound of pre-
cooked, dehydrated Vietsamese-type rice which may be rehydreated with het or cold
water., Shredded and compressed, precocked dehydrated fish, pork, or sheimp, pre-
cooked dehydrated cabbage or spinach, vacuum-packed roasted peanuts and sesame
sceds, instant coffec or tea, granulated sugar, lemon powder, garlic powder, and salt
are inctuded in the appropriate meals. '

Type 2 ration is intended only for use on special missions. [t consists of single

packets we:;_,lung less than 1/4 pound dnd prm':dmg dpprommatgly 500 calaries.

mﬁfﬁﬂu——



Carbohydrales furnish 44 to 50 per cent of the caloric content of the packs, fats, 37 to
41 per cent, and protein, 13 to 17 per cent. This is about the highest caloric density
kyown to be tolerated by the average soldier for a period of 10 days, Two or three . -
packets are to be usced daily, as the tactical situation and availability permit.

" Ninety pt‘-otlotyp_c packets, representing ten of cach menu, have been shipped to
CDTC-V; 45 of these will be reshipped to MRDC in RBangkok. These prototype packets
will sefve as preliminary field-test specimens.,

Plan and Schedule to Complete

Three thousand meals will be prepared in accordance with the results of the
preliminary tests; 1500 will be shipped to Vietnam and an ¢qual number to Thailand.
The meals will be tested during the next six months, and a final veport will be written,
The ration task in Vietnaum and in Thailand is scheduled to be completed by 30 June
1964,

-
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Tasks fermerly caried under Subproject i have been included
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’ ,AG[L:E SUBPFRQIECT 111

REMOTE AREA MOBILITY AND LOGISTICS SYSTEMS

SUBPROJECT OBJECTIVE

To improve the air, ground, and water mobility capabilities of friendly local
forces engaged in or threatened with conflict in remote arcas. Included ave land
vehicles, aireraft, and watercraft to transpoert tactical units and to deliver supplies and
cquipment in support of mjlitary operations,

SUBPROJIECT BACKGROUND

Guneral Discussion

Remole arca conflict typically requires military operations where the topography
and climate preclude or minimize the usc of conventional military mobility equipment,
While many novel vehicles have been developéd to meet reguiraments for operation in
swamps, on muskég, and in forests and marshes of the U. 8, and Canada, there are other
arcas of the world in which no systeinatic approach to the basic military problems of
mobility has béen attempted. Such an arca is Svutheast Asia where the geomerphological
aspects including éxiremes of rainfall, man-nrade featdres such as rice paddics and
canals, lack of roadways, shallow, vegutation-choked waterways, and few lmproved air-
fields present tormidable barriers to mebility, Conventional wheeled, tracked, and
amphibious vehicles ave roadbounq or have a limited off-read capability in many paris of
this arca, cspecially during the rainy season, Conveational watercraft and aircraft also
often lack satisfactory design and performance characteristics for the environment,

Similarly, romote area conflict situntions impose particularly difficult consiraints
on aevial resupply and place a proemium ow air mobility. Again, topography, vegetation,
and climate often render conventicnal techmiques incellective and wastelul. - Mew tech-
niques and devices for aerial resupply and lor the improvement of air molility appro-
priate tc the reglon and type of eperation and lack of facilities must therelore be
develaped.

Prascent-day development of ground vehicles remains esscentially an empirical art, .-

Sludy of available records-and interviews with cxperienced design personne!, both in
government and in industry, reveal that the scientific approach has ravely bheen applied
to Jand vehicles. Rather than adapt the ground systemn to its operating eavironment, man
_has gener ally chosen to adapt the euviroament to the system through ibe construction of
_roads, bridges, tuinels, cte, Conscquontly, modern mdéchanized armics have become
increasingly dependent upon road acts for mobility and logistical support. When con-
fronted with cnvivonmentls having only rudimentary. tralisportation neiworks, as in Korea
atid Seuth Vietnam, the movement of modern forces is reduced to — or less than - that of
"packward” peoples, who are capable of operating without established road systems.

This lack of effective off-road mobility was a major contributing factor to the defcat of
the French forces in Indochina,
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The interface hetween growid and water presouts un'lq-uc mobility problems.  Be-
vices gptimized {or waterborne performance which alse incorporate a capability for
maobility over land obstacled of various types are desived, Since military operations
must be conducted in this boundary zone in certain areas, several approm..hcs to the
1I‘Itt"li‘f'1(‘(? problem arcas are also under mvcsu&auon.

'ggmnuc;'r OF PROGRAMS = ‘ o

A detailed study wil) be made of the cavironmental faciors in Soulhcast Asia which
constrain surface-vehicle mobility to gain the basic data required to develop design
pavamecters, tools, and 1<,c_hmq‘u,5 for usc¢ by militacvy and cw111an agencies in the de-
velopment of vehicles capable of salisfactory off-road aperation in remote avea conilict
conditions. Neccssary information includes data on soil properties, terrain geometry,
effects of climale un soil und terrain, temperature and humidity ranges influencing
angine and rnechanical design, cffects of the envitonment on deterioration bf vehicle
materials, and size and spacing of trecs, rocks, dilches; eote. , which furthcr constrain
vehicle dusign parameters

1~ Jogistics

Data \nll be acquired on Thai mobxlzty;’to-uaucs requirements and Cap-':'l.bllll](,b at -
various levels of conflict, ranging from small-scale vounterinsurgency operations to
open warface invelving the commitment of SEATO militavy units in force. Initially an
analytical concept of the Thai mobility/logistics systemms will be develeped,  The an-
alytical techniques so developed will then be applied to other arcas faced with defense
problems, Various input studics are required before a comprehensive concept can be
produced, such as a hypolhesized counterinsurgeney conflict analysis, a study of

‘gonnterinsurgency organizational struciares, and studies on oxisting logistie systenis,

111 — Air Mobility

Tiu- Services arv actively engaged in vescarch on aivcrafl for remote &rea oprra-
tions; this project is mounitoring those programs. At present this task is concentratdd an
problems of aerial delivery and pickup in remote avcas. Several subtasks ave in prog-
ress, the major of which concerns use of the flex-wing principle for acrial delivery.

IV = Suriace_Mobility
Work under this program is conducted under three subheadings:

Mobility Rescarch and Testing (MORT)

Studics will be conducted and sclective tests rua to develop guantitative require-
ments and characteristics, in enginecring terms, for the development, or acquisition for
test, of an jtem or system of material to perform a specific military function in SEA.
Advanced vehicles, embodying unique design approaches, and/or 1mprovcd components,
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have been selected with the advice of Service development experts. These items will be
subjected to controlled tests over carefully defined and selected courses, to determine
the value for the intended user in a given remote arca of selected concepts, cémponents,
and configurations, 'fests will be condudled by the local armed forces concerned under
the direction of MRIDC, Bangkok, and in coordination with MAAG personncl,

¥echicle Test and mvaloation {(VETE)

Sclected matericl ttemns and sysiems currently available from military or civilian
sources will be tested to determine thelr immediate suitability for adoption Ly local
armed forces engaged, Qr likely to be engaged, in conflict in remote areas. Tests wild
be canductied by and for the armed forces concerned,; under the divection of MRDC,
Bangkok, and CDTC, Saigon, based upon requirements developed by the U, 8. and host-
nation Commands, MRDC, CDTC, and the ARPA staif. The ARPA staff, MRDC, and

. CDTC will then review currently available equipment with competent development
agencies; upon detenmnination that an existing itern has a raasonnable probubility of satiszfy-
ing the requivement, such itemns will be procyred, modified if required; and shipped to
the appropriate site for test and evaluation, '

" Dulta Mobility

The problem of military mobilily in the Delta is critical. The read network is
sparse; the terrain is spotted with marshes and rice paddies; and throughout the Delta.
there is an inlricate complex of inland waterways and shallow, weed-choked crecks,
Tidal Ductuations and scasonal vaciations chauge the entire nature of much of this net-
woik of waterways and introduce additienal prolilems, Exotic, elaborate, or complex
amphibicus vehicles vr surface cvalt are not supportable logistically and cannot be

employed,

This task wiil develop boats, amphibicus vehicles, and propulsicn systems which
will substantially increasi military mobility in della areas while rvetalning simplicity
and case of maintenance. This invelves analysis of the performance, capabilities, and
limitalions of vehicles in use in Delta operations and is divided into two subtasks: small

craft and amphibious vehicles,
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SUBPROJECT 1 TECHNICAL AREAS, TASKS, AND SUBTASKS

Listed below are the major technical arcas, and the tasks and subtasks in each
area, with which.this subproject is concerned. Succeeding pages contain the summaries
of their abjectives and status,

Technical Avea 1, Mobility Eavironmental Rescavch (MERS)

Task A, Cla.ssifica tion Systems

Task B. ﬁyl‘.c:asuh_:men.ts

Task . I'ield Tesls

Task D, Data Céllcc'linn-and J'invi-lromnchtal f\nélyéis
Task E \"uhicl.c ‘Design ind A_ﬂulysis

Technical Area 2, Legistics Analyses: Investigation, Daovelopment, and
Evaluation of Techniques and Devices ’

Task A, Thai Logistics Facilities

Task B. I]..Dgisl.ics Implications of Thai Weapons and Weapon Systems
Task G, logistics Cé)mlmand and Control. Problems

Task D Transportation, Cqmlawniuations, and Supply Problems

Technical Arvea 3, Air Mobilily: I:wnstignt'ion, Developinent, and Evaluation of
' Techniques and Doevices

Task A. STOL Troop/Cargo Aircraft
Task B. Remole Areva Alrstrips
Task G, Improvement in Acrial Delivery Mcans

Technical Asea 4. Surface Mobility: Investigation, Development, and Evaluation
of Techniques and Deviees

Task A. Development of Requirements for iLand, Water, and Amphibious
Items or Systems .

Task B. Mobility Research and Testing {(MORT)
Task C. Vehicle Test and Evaluation (VETE)

Task D, Delta Mohility
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Technical Area | = Mobility Environmental Rescarch {MERS)

Background

. Basic data must be obtained requisite to the construction of design paramoters for
usec by military and civilian agencics in the dévelopment of vehicles capable of satis-
‘factory off-road aperation iri remote arca conflicts, Necessary information includes that
on soil properties, terrain geomietry, effects of climate and weather on soil and tervain,
temperature and bumidity rangl..;s influencing -engine and mechanical design, effects of the
environment on detervioration of w‘n.lcld malkerials, :md gize and’ spax ing of trices, rocks,
vcgolatlon, otc,

A program of experimental scientific reseurch will be conducted in selected por-
tions of Southeast Asia on those aspects of the physical environment difectly relaied to
surface=vehicle niobility, 'Tha object is to produce desiyn paramicters in consolidated or
tabular forim, This effort, wluch could gxtend through l"‘(-66 will be cldscly cocrdinared
with @n operations rescarch an'xlysls dirceted toward Jlltegratmg all data into a refined
design toel. Several advanced-design vehicles have been procured for use in the,
prografhi, :

Tiask A ~ Classification Systems

Q_b jective

Collection and collation of enyiromnental data sufficiently desc riptive of topography,
hydrology, and vegotation ‘to suppori thearetical analysis of surface transport mobility;
classification of soils for mobility purposes; cilmatic technigues for defining state taf the

ground.

. Prog ress to Date

The geport of a short-term mobility team provided by the Army from in~house
vesources to make a six-month preliminary study of the environment of Thailand bas
been distributed, This study, “Environmental Factors Affecting Ground Mobility in
Thailand®, {U.5. Army Engincers Waterways Experiment Station Techinical Report
No, 5-625) has further dt,lmoatcd the preblem areas to be studied during the long- rangc

program,

A survey of literature currently available in the U. 8. on the environment in
Thaitand is in progress, A bibliography was compiled of data available in the
Washinglon, 0, C,, arca. ’

Weork is in progress an streamlining previously developed systems for classilying
cavironmental factors for the determination of spu.lfu: cifects imposced on ground
mobility operations. .-

Microrelief and vegctatian surveys and soil testing and sampling were initiated on
beaches in Franklin Country, Florida, by Florida Slate University.
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Work plans an t“l.SkS to bc c.onduct(.d in- huu;{e and by contractors are under
preparation,

S

Evaluation of existing environmemal classification systems will continue.

Wilson, Nuttall, Raimend Enginecrs, Inc. , have completed preparation of test
datia sheets and whcclcd— and tlar‘k-ﬂd-vcluc!u spécifications, Analysis of existing data
is continuing. : : S ’

Plan and Sciu:dul:.: te Complete

i

The subtasks wnder this heading will be usseotially complete boefore Jum,, 1964,
except for topography and soil classification {end FY-GS}

Task I3 = M_easurer:iunts
Objective

Limprovement of photo-intevpcetation techniques fov tropical enviromments; design
and acquisition of instruments suilable for evaluation of cross-country vehicle perform-
ance under all conditions of terratn and weather; acquisition and modification of instry-
mentation vehicle and equipment, and a system of muasur'ini_, aned recording instrunents:
data manipulation and reduction in the field; and ]abnr'ttory procgessing of soil samplvs

as reguired by the gencral rescarch program.

Progress to Late

Maost of the vquipment nceded has beea shipped to Thailind, Various cemponent
paris comprising the autematic lead+«dynramometer mechanism foe vehicle deawbar-pull
tests have been ovdered, and desipgn plans and spacifications for tle instrumentation
vehicle have becen prepared.

Texas Instraments, Inc. , capability in noncontact sensing and inderpretation of
iropical terrain has been cxamined. I has a B-25 aircraft cquipped with muliiple
sensors ineluding balek-and=-white photography, infraved and KA-band radar, which con
be made available, A larger aircraft gquipped in addition with P-band fadar will he
available in the neav fature,

Massachusetls Inslitute of Technology is investigating the inflience of enviromment
on the strengil behavior of saturated clays..

Coliorado State Un-i\.fcrsity has furnished instrumentation personnel to design, main
tain, inodity, and operate vehicle test equipment and o train Thailand enginecrs in the

above,
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Plan and Schedule to Complete
With the exception of hofgcontact scnsing and interpretation of tropical terrain, all
sublasks under this heading will be cssentially completed during FY-64, The noncontact

sensing task will extend into FY-06, as will datp manipulation,

Task C = Field Tests

Objective
fhonmaliast i S

Development of vehicle performance relations, consisting of development of one-
pass soil trafficability criteria and obstacle capability criteria; cstablishment of the
properties of rice fields in the U.S. and Caribbean ar cas for comparison with those in.
Southeast Asia (Lo cstablish anulogs); developmeént ef a mathematical wmodel of glound
niobility to include sclection and description of test arcas, design of mobility tests, test
of mobility 1a landlorm types, verification of mability p redictions in terrain types of
geographic reglons, and development of an expression for ground mobility,

Progress Lo Date

- Evaluation of existing first-pass immobilization laboratory data for various types
of !ires is in process, and a field-test program has boen initiated in the Vicksburg area
with three tracked and threc wheeled vehicles to det«,rmmn various data on a ene-pass

hasis,

Wilson, Nuttal, Raiimond Engineers, Inc, , have tabulated data froin most of the
Walerways Experiment Station suli-propetled traffic tests on forms for one=pass soil
trafficability studies, Vebicle specificaiions ate nearly complete, and preliminary
analysis has been started, '

Plan and Schedule to’ Complete

Most of the work in this area takes place during FY-65, concluding late in FY-66,
Bince the major portion af these subtasks depends upob information and data derived

from Tasks A, B, and D.

Tusk D~ Daty Cellection and Environmental Analysis

Obiective
. Collection and exploitation of eavircimental data in Southenast Asia; classification
of terrain types in Southeast Asia; analuge of Southeast Asia in the U, 8, and vicinity to
include tropical soils and terraing alvpholos of test areas and study areas in Southcast
Asia, the U. 8, , and the Caribbean area as required by the general research program;
and development of terrain intelligence portrayal techniques for imobility,
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Progress to Date

Studies leading to the development of a method of identilying tevrain types in
Thailand and in Puerto Rice (to permit an analegy) frem aerial photographs have been
. Anitiated, Identifiable patterns in pholes of diverse tervain types are being described and
delincated, Classification is in terms;of twu*dlmeubmﬁa! geometry, degree of repetition,”
and tondl variance.

Collr_«.lmn of tervain d..ua in the vice ficlds in the vicinity of Stuttgart and Kelsp, -
Arkansus, and Crowley, Louisiana, to determine scasonal characteristics and the ef-
fects of cultural ;nacnces on ground mobilily has bt-cn completed.  Tabulation and an-
alysis of data arc in progress, ’

Equipment for approximaiely 25 soil moisture-strength study sites in Thailand has
been shipped, and a plan of tests in the range of environmént to be found in Thailand has
been propayed, ’

' A manual of instractions [or collecting envirommental data in Thailand for projeet
MERS hiss beuen drafted, and coordination etfected in the licld on a \;regntali:m. data-
collection program, . ’

Plan and Schedule to Complete’

Siarting late in FY-64, this task will be essontially completed in Fy-65, with
some ficld data gailection continuing to mid=FY-66,

Task E ~ Vehicle Design and Analysis

Objective

Integration ol all pertineat environmental, as well «5 ail micchanical and engincer-
ing factors as design parameters, 2 improve and formalize the procedures and method-
ologics uscd in the design of vahicles,

Use will be made of data made available through the eavirommnental rescarch pro-
arams, the testing programs, and the study of existing design procedures to formalize 2
scries of general anal; Lically dcrn ed statements delining parameters and the various
vehicle-terrain relations.

Progress to Date

A contract with Wilsen, Nutlall, Raimond, Engineers, Inc,, inor a state-of~the-art
vehicle design study was executed in Novembuer, A scarch for new contraclors is
continning. ’ ’

Arrangements have been made for modifying available test véhicles and requisition=" "~
ing additional test vehicles,
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Plan and Schedule to Comnl;ete

. -Sincc_ this task dcpc‘nds primdrily upon data derived from other tasks, most of Llw‘.
effort is scheduled for late FY 65 through FY 66,
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Tm hnical Area 2 — Logistics Analyses: Inw.-su&auon, Development, and

]*..\.aluanon of I'u_hmqm.b and Dcvxccs

B:u:kg E?.‘i'lﬁ

A broad o..l.dy of mobility requirements for a spc(,tlut‘n of potontml Lc)nfhcta in

So::thcast Asia is desirved,
3 . I ~

_ Analyges are proposed te consider, in c.unj'unctien with the trafficability siudy
being made sleparat-.‘ly under Project AGILE in Thailand, weapens and weapon systoms,
cominand, controd, tronsportation, communication, and supply problems peculiar to
Southenst Asia. This will supplement MERS. by defining mobililty requirements more
preciscly fram the eperational standpoint, and will permit determination of points of
weakness in presant systems so that lgulxrnquvs and/or equipment can be developed to
remecdy deficiencies.

Task A = Thai Logistics Facilities
gi_;.i__c:r;tive
To determine capacity and poelential of Thailand logistic facilities,

Progress to Date

The report "PO) Distribution System in Thailand® RACSI.A FS-5 has heem qufed,
“and the ficld veition is in print.

The conclusions of the ruport arve:

(1) About 90 per eont of the POL products distributed within Thailand caler
the country through the oil company terminals in the Port of Bangkok.

{2) The major bottlencck which sevevrely limits the amount of POIL that can
be broceght in through the Port is the consiricted mucans of egress fram’
the Port arca; one single-track rail line, one road, and the Chao Phraya
River on which passage through the city is prohibiled Lo vessels carrying
aviation or molor gasoliue. )

(3} Some years hence, as the road and rail ncetwork develop, products of the
34,000 bbl/day TORC refinery {now being bhailt on the cast coast of the
Gull’ of ‘Fhailand} could Le distributed without passing through the Bangkek
boitdencck.

{4} Under the present distribution system; it is believed that sullicicnt POL
1o support counterinsurgency aperations can be delivered as far as up-
country distribution points. The crucial gap is between distribution points
and small units in remote and inaccessible parts of the country., Delivery
would have to be made in 85-gallan drums or gume ¢quivalent containers.
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The mode of delivery, land or air, to counterinsurgency iiorccs in remote
arcas requires analysis, Magor reliance on air may be ncccssary.

{5} This paper is part of a study based an counlcrinﬁurgcncy operations, but
’ ie data on the POL distribution in Thailand can be used lo compare
present capavitivs with the requirements of larger and more complex
force structurcs,

L
4

Plan and Schedule to Complete
Additional studies are to be initiated as personnel become avaiiable, A jormal
plan will be sybmitted in the ncar future.

.Task B - Lamstu Implications of Thai Weapons and Weapon Syﬂc,ma

l" lwc

To determine the logislic implications of Thaxland weapons and weapon systeins
considering organization for combat, operational plans, training methods and status,
and types of warlare anticipated.

Progress to Date

Work continues with the MRDG weapon study teams in Thailand,

Plan and Schedule to-Carhplcte

Plaining depends upon preduetion of a counterinsurgency conflict concept, and is
not complete.

Task € ~ Lopistics Gommand and Control Problems

Objective

To study logistics command and control problems puculiar to Southeast Asia,

Progress to Date

RAC SEA-F5-1 "Counterinsu fgcncy Qrpganizational Structure in Thailand' has been
put in final form for printing.

Plan and Schedule to Coniplete

Additionyl studies ave to be initiated as personnel become available, A formal
plan will be sulsimitted in the near future,
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Task D - 'Transportati{m’, Communications, and Supply Problems

Objective

To study transporiation, communications, and suppiy prablems peduliar to
‘Southcast Asia, e .

Pm!l}css to Date

A revised statement of the proposed terms of refercnce for a transportation syudy
in Vialnam has been prepared, and a report has been published oh work done in
Thailand to develop a new route capacity formulu for Southeast Asia. The report in-
cluders a review of present road capacily methods, a description of the ficld-test results,
detaits of the new method, and read capacity tables calculated with the new method. '
Figures 10 throygh I8 peint up the transportaiion problems poculiar to Southeast Asia,

Plan and Schedule 1o Comnplete

Additional studics are to be initiated as personnel becomne available, A I_Qrm;al
plan will e sulvitted in the near future, :
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FIGURE 10, WASHOUT AT CONCRETE BRINCY MORTHEAST OF KORAT
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FIGUf{E 1{, ERECTING WOODEN BARRIERS AT WASHOUT
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FIGURE-12. COMPLETED WODDEN DARRIER IN PLACE AND
o DACKED-UP TRUCKS AT WASTIOUT
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FIGURE 13. VIEW NORTHEAST OF KIIOK SAMRONG SHOWING MUD
AT ROADSIDE .

- PR
oW g
&.5“, & fipgﬂ’hu :t? it :ﬁ

A, .’?}\\@p(_ Ve - :
s ~ -‘“';. s LA - A
TS AN e X
i AU : .

FIGURE 14, VIEW NORTH OF KHOK SAMRONG SIIOWING PILES OF
' LATERITE AT ROADSIDE _
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FIGURE

FIGURE 16, YILW SHOWING LATERITE DUST 1IIELD TO MODERATE

INTENSITY BY SEASONAL MOISTURE
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FIGURE 18. NEW PAVED HIGIIWAY NORTHEAST OF KORAT
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“Technical Arca 3 - Alr Mobility:. Investigation, Dcx elopment, and
'}walualmn of Techniques and Dcwc-.a

Bai:l_-gg_roun_t._l

The three tasks in this arca stem from a general requirement for 1mproved e ans
of tlanepm Ling people and eqlupment.

Tasks are yndertaken to assess the uscfuluess of current equipment and to in-
véstigate, and where indicated, dcwelop, and evaluate new devices and technigues.

Task A = $TOL, ['roopr.ugo Aircraft

Ob!'ucgi_gg

To assess the uselulness of assault transport Ctll'Cldft in the combat mwxromm.nl
of SVN; and to tt.“sl methods of improving their STOL « haracteristics.

Prq’gﬁ ess to Date

- A Y-model Dettavilland Cavibony grogs weight 26,000 penads, loaned to ARPA by
the Arnyy, has been tested in Southeast Asia under many diverse ¢onditions of lnading,
woeather, and landing surface,

These tests included reversible thrust propellevs, which were found to reduce
landing roll, particularly ou wel, muddy surfaces, by.as much as 50 to 68 per cent.

A new project which offers considerable improvement in STOL characteristics,
rinirnizing take=-off and landing~distdnce requirements, whiir &t the same time providing
positive control at minimurm speeds in and near the ground plane, is an unusual jet=pump
. system of boundary=layer contrel. The system is of a storued-cnergy type, using jet

pumps buirning engine fucl to angment airvfiow ovier a portion of the wing faps and control
surfaces, while drawing air ever other perlions to reduce the boundary-layer thickness,

Fabrication and beach test of a (ull~scale model of tha jet-pump boundady-layoer
contrel system is proceeding; ]IOW(‘\.’LI » technical difficulties have been encountered in

three arcas:
{l} Reliable ignitioﬁ . _ . , -
’ (2} Sustained uniferm burniag o
{3} Acceptalle Lmnpcrai.m-'u range,
The ignit‘io.n problem was resolved during November, and work is pfop_russing to-

ward a solution for the other two problums. Sustained buraing and repeated inslantaneous
lighi~offs have been obtained with a new fucl-air injector, However, the fucl-air
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mixture is richer than theorctically required for sustained unifori burning; hence the
temperature problem 1s aggravated, .

‘The temperature problem has been. attacked by use of zirconium ukide coatings,
and a new snotor design uging zirconium inserts, which may be replaced if nccessary by
other high-tethperatyre material such as tungsten, If the heat problem cannot be met
practizally in this manner, an alternative design will be used, ¢onsisting of a manifold
around the moto_r'bur‘c to ¢ool the motor wall. It will also, through preheating entering
air about 2007k, permit n lower combustible fuel-air ratio of the mixture, thereby re=
ducing flame termaperature in the combustien chamber by about 400°F. This design,
however, would be more complex,

Desipn and fabrication of the Lest duct ig complete, and {urthcr progress awaits
development of the motor.

Plan and Schcc{ulc to _Ct_'map!ele

Tests of the Caribou are essentially complete, and test reports were .dist-ribuled
in September, 1962, :

The aivcralt is also used as a flying test bed in support of conununicalions re-
gearch and pavigational system tasks, as well as in indirect support of other best pro=
grams, and so will continue in service in Seutheast Aam, where it supports tusks of the
MRDC in Thailand and the CDTC in Vietnam. v

Since the jet~pump boundary-layer control systemn is a high-risk, hjgh-paly-o[f
approach, the program is phascd te provide decision points before each major element,

. Techuical problems nientioned above have resulted in schedule slippage, how
estimated as about 2 months for Phase 1, so that a completion date of 15 Murch 1964
for Phase 1 is now cestimated. :

As soon as the technical difficulties have been overcome, a firm schedule will be

prepared.,

Task I ~ Remote Avea Alrstrips

Objeclive

To determine the feasibility of preparing a light-aircrate and helicoptey }andmb
surf’lce, under tactical conditions, on soils of very low boarmg strength.

Becuuse of the cxtremely low soil density in much of Svutheast Asia, a landing
surface must be developed which bay sufficient buoyancy to keep it from sinking of its
own welight, FHigh soil acidity also requires that the materials of constrnciion be pro-
tected from serious corrosion gifects. Such conditions make this area of the world one
of the most difficult in which to construct such facilities, Previous studies and prototype
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“methods dwclnpvd by the S(;rwces and industry ‘1aw. not re:,uited in suitable metheds for
providing the re qrubnc capabilily in Sa: uheast A.s:.a.

A submdlary task involves verification of the cx:st(,ncc, Cm'ld.ltlon, and potential of
land-plane and seaplane facilities in Thailund.

Progress to Date

- . ‘.

Af air-transportable Janding mat suitable for use on soils of low density and
bearing strength has been designed for ARPA,

Preliminary designs have been boilt in saniple quantities, and dynamic tests have
been made.  Joint desipn has pone through at least three seis of changes, It 15 now felt-
that the ripidity of the airsirip is Hinited by the sirength of the aluminum mat itgelf,

The list of 297 Thatland airfields reported by MRDC in September, 1963, hus been
reduced to 283,  Additional strips reported could not be located by recent acrinl surveys.

The MRDC list classifivs airficld runways according to length, usability statns,
-surface, and aircraft type or weight-bearing capacity. Approximately 38 per cent are
- unknown with regard to length; 55 per cent are between 400 and 4;999 fect, and the re-
maining 7 per ceat are between 5,000 and 9,860 fcet.

Usability status is given for 75 per comt of the rnaways, Thé swiface is given for
53 per cent, and the atrcraft type andf/er weight bearing capacity is given for 51 per cont
of the runways. The aiveraft type or weighi=bearing capacity is bascd upon kaown con-
structwn factors and aircraft with single, dual, and dual tandem landing pgears that have
been known or reported to have used these runways. {Sve Figures 9 through 22 for
acrial views of runways. )

Plan and Schedale to Complete

Prolotype [abrication of a landing mat will begin as soon as a confract can be con-
summated, Tests will be conducted both in CONUS and in Victnan duving FY 65, The
program will be corupleted by Ja:mar,f 1965, .

The survey of Thai airficlds shonld be completed by the end of FY 6L,

Yask C = Improvement in Aerizl Delivery Means
Objective
To develop a series of flex-wing devices {including huming and landing system) for.
precision delivery of supplics, to include a 300-pound-payload drop glicder, a 1,000~

pound=paylead towed glider, .and a manned 1000-pound-payload cargo carrier called a
*iyving Jecp?; and to develop and evaluate an improved disposable parachute for aerial
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FIGURE 19, DONG, AN OVERGROWN AND ABANDONED AIRSTRIP
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resupply missions from which the load can be readily recovered cven though the canopy
is hung up in trees 100 to 120 feet high, or adapt such purachutca as arc under Ser\ucu..
. developinent, -

bevelopment miedels of a Precigion Drbn Glider and a towed Air Carbu Glider will
be t.xtcn'“vu]\.r tested to ascertain their atility for acrial delivery in remote arcas, and
to dute rmine the madifications necesgary io adapt these devices to the needs and capabil-
ities of the'user prior to entering the production’ engineering phase,

The Flexible \nn{_, Avrial Utl].t} Vehicle or the Flying Jeop will be fllg,hl. tested
and mvaluau'd as a logistical carvvier . .

Tents will be conducted of parachules and equipment already developed to de-
termine utility for remote area situations. New equipnment will be developed if the need

for such a prograiu is estahlished.

Progress to Dute

Tests 1o date have demuenstrated the feasibility of the flexible wing as a device for
precise delivery of cargo and [or offset c!cl_i\"cry whure lerrain, encmy action, or the
desive to avpld disclosure of the drop zone by orbiting aivcrafl so dictales, and have
indicated the [casibility of using these devices to provide o labyer cargo-transport capa-
bility for various helicoplers, including light observation holxr.optct'b, and to provide a
flying t_ruck in the 1000-pound-cargo class.

The Thailand phase of the 300-pound payload Precision Drop Glider test program
was successiully concluded in July, 1963, No problems were invelved in training
Thaitand ercews te asscmble, chieck, and operale the equipment, A simplilied system
of ‘or‘.tzollmn the glider was developed during radio-controlled tests which calls for less
skill on the pari of the eperatur and 1cdac es contrulh.r training time,

Maintenance of the equipmnul, particularly bonded areas; became quite ditficult as
the rainy season arrived. Bouding cement required refrigerated storage, and did not sct
properly. A detailed report on this phase of the test program is contained in the Combat
Development and Test Center {now Military Rescarch and Bevelopment Center), Thailand
Quarterly Report, Suly = September 1963, TRICOM has been conducting a sorics of
drops at Camp Dickett and Fort Eastis, further exteading the performance envelope der
lineated by the contractor. A successfu! drop has been niade from 500 feet (see Fig-
ure 23}, and one was made from 2300 feet in a 10-knot wind, far in ¢xcess of that at
which parachutes are ysed, with delivery te a puint 108 yards from the target. During
this drop, using manual radio control, the glidcr was demonstrated as able to hold into
the wind, using a series of vight and left turas, and full 360-degree turns were made
both clockwise and counter-clockwise. Further instrunieated tests are Lo be made to
determine the distribution of opuning shock loads on risers, and to dcvelop better means
of slowing lines not used during the parachute maode,
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‘FIGURE 23, PRECISION DROP GLIDER IN "PARACHUTE" CONFIGURATION
DURING LOW-ALTITUDE {500-FOOT) DROP TEST
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The 1000~pound-payload Air Carge Glider has been successfully airlifted, towed,
and landed by a CH 34 helicopter, and also has been successfully radio=controlied to
landing aftcr being cut loose from the tow plane. Maximum- and minimum-gross-weight
flights have beén made, tow and {ree fight, Instrumented flights and flights with varied
tow-cable lengthe have alse been made as well as tests of modificd configurations, The

final report is now at TRECOM for review, The next phase of testing will concentrate
on cxpanding thc ntility envcl@pe and opcrauonal capablhncs of the system,

The "flying Jeep® or "Fleep" as it is often called, which is really a basic azrplam.

using the flexible wing for lift, is envisioned as a flying truck, It weighs 1000 pounds *
and will carry a 1000-pound payload at bpccds of about 75 mph, taking off from and
“landing on minimal forward-area air strips, Some flight tests have been per formed, and
namuerous taxi runs and lift-offs to check the cffects of various modifications to the
hovizontal tail, addilion of a trim tab, and additisn of a spanwis¢ batten at cach outbeard
“end of the wing tr:nlmg edge. Twelve and vne-gquarter hours of taxt and flight titne was .
accumulaled, and for 40 minutes of this timne the vehicle was a1rbomc, the longest {light
. 'b(.lng, for 3 minutes. -

Tests mdacated that.a more des:rabie bedy angle during take-off could be obtaine:l
by moving the wmg farward ¢ bont 12 inches with respect to the body. ’I‘I'us thange has

" becen made.

Redesigned steel aileron hinges, auxiliary elevaters, and wing battens have been
installed on bLoth vehicles, :

Plan and Schedule to Complete

The final Precision Drop Glider.test report is being distributed by the U. 8. Army
Transportation Research Command as TRECOM Techaical Report 63-64.

The Precision Prop Glider is also to be used as the vehicle for development by the
Contractor, Ryan Aeronautical Go., of a veliable automatic homing system for flex-wing
vehicles, and a contract has recently been let to this cffect, The ebjectives of the pro=- -
gram will be to establish cxisting and required parameters for glider control and elec-
tronic link automatic-homing compatibility, and to develop a system which will permit
. homing upon the signals generated by field radios of the PRC 10 type. A weekly drop will
continue to be made by TRECOM personncl as they proacced with an in=house program,

. This phast. of developmcn* will last about six months,

~Plans are under consideration to scale up the Air Cargo Glider to 3500~ and 5000~
pound-payload configurdtions, so that it may gerve te increase the payload capability of
such helicopters as the H 23 and UH . For example, prescnt data indicate that with this
device the H 23 should be able 1o air-deliver a fully leaded mechanical Mule, and the
UH 1, with a 5 petr cent reduction in range and about 15 per cent Feduction in speed, can
deliver 5200 pounds of cargo versus 1000 pounds without the gilider,
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The draftof tlw. final rcporl: on the Fleep was submitted 10 TRECOM for staifing
an’'5 November. " A fhght test program had been approved and funded by ARPA in
May, 1962, but extended contract ncl,cnatwns between the manufacturer and TRECOM,
as ARPA'S agent, delayed contract signing, Additioaal funds required to cover the max-
imum possible fee of an incentive-type contract were provided by ARPA in
. &ccrtlbcr, 1963, :
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Technicgl Arca 4 — Surface Mobility: Ewestigation, Development, and
Evaluation of Techniques and Devices

Background

]

Various preliminary or input studies are required before a comprehensive set of
requirements {or surface transport can be determined. These studies arc o be ander-
“taken principally by RAC and RANIY :

- Concurrently with these stedies, a prograin of contrclied testing of selocied items
of ground equipmaut will be conducted over carelully defincd and selected courses; to
determine the value for the intended user in a given remste arca of novel components,
configufations, and poncepts; and’'a program consisting of tests of selected itenms by and
for local ferces in their own environmett will be underiaken to determine the suitability
of the items to satisiy immediately a pressging military requirement,

In a large poriion of Southcast Asia, such ge the Mekony Delta Arca (Figure 24),
the road network is meager, but theve is an intricate complex of rivers, canals, and
creeks. Shallow-draift craft which can navigate the majority of these waterways at high
speeds con make & 51‘;_mm.ant contribution to mobility there. Spocial hull designs and
propulsion systems may be necessary to traverse shallow, vegetation-choked waters,

A vast number of sailing junks and motor-driven ves sels comprisce the fishing fleet
and coastal traders of Southeast Asia. Thuse vessels often are used by insucgent forves
to casrry contraband and infiltrators. Patrol craft must have a significant speed ad-
vantage over the commorcml flect, yet be economical to operate, be capable of long
endurance on 5tﬁt10n, and yet be casy lo malnlain and fabucate locally.

The nature of the terrain throughout Southeast Asia during the rainy season, and
perennially in large arcas such as the Mekong Delta, indicales a reguiremcent fov
aniphibious vehicles of various types. ’

Task A - D-..velo;nncnt of Requirements for Fand, Watcr, anr.l Amplubmu-; Itcma
ey ':"yxstcms
Objective

To conduct studies mad selective tests in order to develop quantitative requirements
and chrlrm.h ristics, in enginecering terms for the development, or acnuisition for tesi, of
an item or systoms of material to perform a specific military function,

Pru.lg_re 55 to D‘aie

This Lask is clesely associated with the logmnc:s analyses of Technical Ar(m 2, At
present a study of Royal Thai Army vehicle requirements.is in process,
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Plan and Schedule to Complete .

" Planning is not complete,

Task B — Mobility Rescarch and Testing {MOR'II‘I) _

Objective

To conduct a program of contrelled testing of selected items of equipment over
carefully defined and selected courses, to determine the value for the intended user in
a given remote area of novel components, configurations, and concepts.

Progress to Dalg

Scveral tests have heen tmﬁplctcd, Sthevs are in process as noled helow, and test
plans ari: being cmmpleied for testing most of the rest of the veldcles programmed for
this tadk., Svveral standard vehicles, for which adegquate stateside test daia exist arve
troegrammmed for cohtrol and comparative purposes, and as test vehicles for Project
MERS, whitch is closely coordinated with MORT,

Vehicles currently programmed for this task are:

Thickol Trackimaster = tests completed”

Nadwell 110 D Cargo Carriar

Chance Vought XM561 Test Rig

M274 Avimy Mule, Unmodified

M274 Army Mulc, Modified

Dura-Kat Tracked Scooter

Dyna-Mite Wheeled Trail Vchicle

Dodge W-300 Power Wagon - tests te start vhird quarter, FY-64 .
Thiokol Sprytle

AM571 Articulated Trackerd Cargo Vehicle

‘M116 Cargo/Personnel Carrier Vehicle

JERED ASP Platform Vehicle {sce Figure 25)

JERED Viper Platform Vchicle = development suspended
Centipede Vehicle — Lests suspended

Tote Gote Scoater with apd without trailers '~ tests under way

JIGER = tests under way )
Vickers Fovertruck « unflergoiny tests by TRECOM at Fort Eustiy

It should Le uoted that these vehicles were selected jointly by ARPA and the Apmy
as representative of varicus classcs of vehicles, the design characterisiics of which are
particularly suited to operation alony junple tralls or through rice padidies and swamps,
All vchicles are to be first tested and cvalvated in CONUS and are considered as engi-
ncering tust beds to evaluate power,traction, steering, load-carrying capability , ina-
acuverability, ete,, of the various system concepts ihvorporated in these vehicles, Addi-
tionally, certain of these vehicles arc to Le cmiployed to validate the. data gathered during
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{hc MERS Program te insure that the empivical -analysis resulting therefrom is demon-
strably sound, Thus this portion of the over-ail mability subproject is not intended to
be an evaluation of earh vch;clc, per se, -

The Cenripede vehicle, which incorpm ates an unusual traction concepl and mannal
remote-control cable; was selectod as an englneering test bed to ‘determine the feasibility
of utilizing these concepts in trail and nmunlam vehicles., While CONUS tests by the
Army Tank Automotive Convnand have dcmouelralu the value of thesé concepts, and
vehicle performance in rough hilly areas hag bden exceptionnlly good, engincering de-
ficiencies are such that the overseas test program has been saspended. The demon-
strated features, however, are 111co:pmu,tf.d in a new clcmgn being prepared by an
enginecting orgam..,at;on in Duetroit,

A new group of Thai éngineers has beon trained to work on vehicle test programs.

Phe Thiokol Trackmaster 4712, now dusignated Model 105, proved quite susceptible
to damage. In particular, read wheels were easily damaged by tree Lrunks and concealed
slumps. Track grousers were repeatedly damaged but did not immohilize the vehicle,

A complete Teport is in prepavation with distribution expecied shorlly after the first of |
the year, Following completion of tests, the vehicle was overhauled and shipped to
P-lkchong, Koral Province, Thailand, for usc in supporl of SEA CORE operations. A
Jog of operational use has been kept for use in preparing 2 supplementary report, (See
Figures 26 through 29 for the condluon of the trail this Vehicle operated over,) The trail
‘became 50 severely rutied as to be passable only wilh -..\t:jemr. difficulty and at con=
siderable risk of dainage 1o the vebicle, The vehicle is-now used dnly for reconnaissance
of unrutted trails in the area. v : L

Tote Gote tests have been completed and the report is in preparation.  Driver skill
was determined to be an imnpurtant operational faclor with th*asg vehicles, {See Fig-
ares 30 through 32.})

Linear-traversce evaluations indicated that a small unit equipped with Tote Goutes
can traverse cxtremely difficult terratn at an averdge speed of 3 kph, with 50-pound
payloads, for an extended period of time, This compares with an estimate that Thailand
soldicrs, with combat pack only, can climl such trails at approximately 1. 5 kph.

Tests on the Canadian JIGER started late in the reporting period, having been de-
layed about four wecks to mcorpornlo several ATAC-recomnmended changes. [Sce Fig-

ures 33 and 34.)

" Plan and Schedule to Complete

Most of the wchicles scheduled f(or testing under this task will be shipped during the
next 6 to 8 months, Ik is anticipated that this task, cxcept for tests in support of MERS)
will be completed by mid-FY-05,
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No vehicle mizkes the passage without use-of a winch, including the
Australian tractor shown, :
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FIGURE 30.

. Loads on the six machines varied from 30 to 163 pounds,
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Task/C = Vghicle Test and Evaluation (VETE)

Objective

To test selected itums or systems of materiel, carrently available from military
or civilian sources, to determing their suitability for adoption by local armed forees to
£ 'isfy immediately pressing military requirement,

!
* Progress fo Pate

To meet a requirement [ur an armotred convoy-escort vehicle tu replace, in
Victnam, the aging M-8 armored cars used for that purpose, ARPA underwrote de-
velopment of an armdred car by the Cadillac Gage Division of Ex-Cell-O Corp.  (See
Figure 35.} Two of these vebicles are now cnroute lo Vietnam, Onk of the two cars
was tesled by the Army”s Test and Evaluation Commamnd at Aberdeen, and the ATAG-
designed turret with which they are equipped was given acceptance tests at Erie Depot.
Minor meodificotions found desirable as a result of these tests have beea incorporated
inte the two vehicles,

Plan and ISCthl_liBrEO Conplete

Upon receipt in Victnam, the two Cadillac Gage "Commando Arinored Cars will
be incorporated into a convoy-escort unit for training and extensive testing uader combat
conditions. The testing period will cover about six months; hewever, its actual duration
is dependent ypon the whims of the Viet Cobg to a considerable extent,

Task D - Della Mobility

Objective

Multiple objectives of this task are:

{1} To perform vesearch leading to the rIcvelopji;cnt of a family of light-
weipht, high-speed, shallew-draft Hoats which substartially increase
military mobility in the Delta region of Sonth Vietnmm

(2} To determine the applicability of unusual propuision systemis to problems
of mobility in shallow; vegetation-cheked streams and swamps

(3) To investigate the feasibility of developing high-speed sailing craft for
patrol 6pnrations in coastal and broad inland waterways, such craft having
reduced fuel and maintenance requivgments and an attendant improveumical
in operational capability

{4} To finprove military mobility in the Mckong Delta area by means of

suitable amphibious vehicles and to study operations in that area for
the purpese of determining military cohcepts and requirements,
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CDTGC-Vietnam is to test two of these as
tonvoy-escort vehicles,
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Prog ress to Date

A modified swlmmc.r aupport boat weighing about 350 pounds and ¢onstructed of
bondéd Styroloam planka covered with fiber glass repressnts a promising approach to
the problem; however, a.more rugged, lighter-weight craft which can be more readily
manhandl+d ig desired, The present craft, lor.'ally named “Dong Nai®, are 14 fect
1 inch long by & feet 10 inches wide. (Sce ¥ igure 36.} Powercd by a 40-hp commaercial
outhuard, they make about 20 knots carrying eight or nine Victnamese Marines, As a
subsidiary to this program, silent power soutces are also being investigated, |

Tests o[ one Dong Nai-boat with plywood-reinforced bottom .mchcatc a cansxde ablt.
increase in dur ability can be expected, (Sce Figure 37.} :

Tests of the swimnicr support boats in Thailand have led to the conclusion that |
finer~lined hulls powered by long-shaft outboards would be necessary for practical operas
“tion in that country. A 6~1/2~meter-long craft has been built to meet military require-
ments for a light-weight, high-speed, shallow-draft boat, With a 45-hp outboard motor '
it is expected to ¢arry cight armed men at 40 kilemeters per hour, (Sec Figuves 38, 39,
and 40.) '

In conjunction with BuShips, ARPA is currently evaluating prnno-;ala. {for small
craft ‘which may better mect the requirement,

Several unusual types of propulsion systems have been cxamined Lo date, but at
present only two are of continuing interest: a sine-disc propulsion systern under in-
vestigation by the Army at TRECOM, and an unusual air-propclled boat, privately de-
veloped, which will be undergoing trials carly in 1964,

The sail-driven catamaran appears to be a proved design principle for a high-
speed patrol craft requiring raduced fuel and maintenance, in that it should have a pro-
-nounced speed advantage over the existing sailing junks and sampans currently in use by
insurgents in Southeast Agia, Further, this design provides for a more stable weapen

platform, and can be locally constructed. '

Reports of operations in which amphibious vehicles participated have been analyzed;
where Hmitations are experienced by these vehicles, obscrvations are made, and where
indicated, investigations are conducted by both U. S, and Vietnamese personnel of the
terrain to include soil, and conditions of stream flow, bank, and bottum.

Modlﬂc.alzons may be muummcndcd, where appwpr:atc, to iruprove the cross=
country mobility of lhc vemclva.

Typical of such modifications successfully applied is a capstan device for the
M-113 Armored Personnel Currier, which permits a vehicle to haul itself out of a canal
or siream with banks too steep for nermal egress, An augur-type of ground anchor is
used where conventional anchoring devices ave lacking, and an adaptor bolted to the drive '
sprocket of the vehicle accommmodates a removable capstan used to effect scli-recovery,

(See Figures 41, 42, and 43,)
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FIGURE 36, IMPACT DAMAGE TO STYROFOAM DONG NAL BOATS
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FIGURE 37, BOTTOM CF DONG NAI BOAT IS REINFORCED WITH PLYWOOD TO PROVIDE
GREATER IMPACT RESISTANCE
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FIGURE 38, -f{IPPING THE LOG FOR THE THAILAND SIALLOW-DRAFT BOAT

The wood is Maita}_;ien;

FIGURE 392, SHAFING TIIE wOOD USING DRY [IEAT
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FIGURE 40, UNFINISHED HULL

Design is based on
the Thai Klong boat.
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M-113 ARMORED PERSONNEL CARRIER SHOWING CAPSTAN ADAPTER
INETALLED ON DR.IVE SPROCKET .
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FIGURE 43,

-113 SELF-RECOVERY CAPSTAN

IN USE
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Maintenance retords are exaniined 4nd frequency of repairs studied in order to
analyze tiae reliability of the various coinponents of the vechicles under local pperating
conditions. -

Four dwclopmc 'mal vehicles are being tested which have demonstrated potential -
usefulness under conditions shmilar to those’ existing in the Delta arca, One of these,
the ARPA-funded Marsh Screw vehicle (Figure 44), has c.ornnlol.:.d 200 hours of testing
in the Louisiana marshes and by Lhe Waterwayb Experiment Station at Vicksburg, The
test report is currently being printed. A sccond, the Mavine Corps-tfunded Airoll
Vehicle (Figure 45}, bas be'en unde rgomg tests by the USMC. A third, the Plenum Air
Tread Amphibian test bed (PATA) is being developed for the Army’s TRECOM. The
fourth is 3 GEM-~type machine, the Tri<cell, commpany-funded by Dell Aerosyslems,

A Marsh Screw develapment program’is being prepured which will be oriented
toward determination ol the gptimum lcad and pitch angles and rotor diawmctet and length
for conditions such as exist in the Delin area of Southeast Asia, Improved hard-surface
capability [s desived since at present the best mode ol logomotion en bard ground is
sideways, and directional contrel is not posgible. Films of the test series and a cosupiuy
test report are available and have been distributed to the MRDC and CDTC., Overseas

tosts alse may be c«rmcluch.d

The ARVN SOlh QOrdnance Rebuild Depot is building a CHTE-V designed vehicle-
Jaunched tactical bridge on a rchuilt M24 tank chassis to provide a rapid means of
crassing canals and narrow streams, Twelve M4AT6 bridge balks are being used to .
form two scissors treadway sections, - .

Installation of the bridge erection booms, power take-off assemblics, and
hydraulic cylilders is neaving completion, The cénter treadhway linge desipgn Bs com-—
plete, and most of the problems associated with boom siting and location of the sub-
assemblies required to aclivate the erection cylinders have Leen resolved,

Flan and Sckedule to Complete

A small-craft development program is presently being prepared. This program
will probably be completed during FY-65,

The search for anusual and silept propulsion systems is a continuing task with
development funding indicated only as studies and/or model Lests indicate feasibility,

The desirability of a sperial type of patrol craft will be determined as a result ol
analyscs and investigations to be conducted under Technical Area 2,

Development of o suitable family of amphibians should be wall along toward com=
pletion by the elose of FY-05.
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FIGURE 44,

THE MARSH SCREW AMPHIBIAN IS AN OUTSTANDING PERFbRMER IN SNOW
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AGILE SUBPROJECT I¥
COMMUNICATIONS SYSTEMS
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Ac;.u} E SUBPROJECT IV

GO MU* UCATIQNS SYSTEMS

H

SUBPROJECT OBJECTIVE

To develop: communications c_quipmun't, technigues, and systems which will provide
Lricndiy local forces in Feimole avea conflict situations an effective capability for:

{1} Tactical communicationz within aad 2mong units and for control of
support aircraft

(2} Ceanununication of alarr gighals from villages, sirategic hamlets,
convoys, and cutposts in the evept of attack

{3} Communications for.control and operation ol paval units primarily
composed of river and coastal craft.

SUBPROIECT BACKGROUND

Friendly local forces in remole area conflict sitgations are generally likely to be
confronted with the requirement for small unit operations against an elusive foe in
difficult terrain, remote from maintenance, supply, and vehicular trausportation

‘facilities, This 1r..qmrem<.nt places a premium on offective surizce-~to-surface and air-
to-surface communidations through the usc <f ultra-l.ghtweight, rugged, znd operation-
ally simple radio equipment. Furthermore, the physical nalure of typical remote area
conflict situations introduces severe communications problems in the form of hagh
levels of radio-{requency noise, hcavy vcbetdtlon offcr ing e¥tremely high attesuation of
radio waves, ruuged terrain which interferes with ground-wave radio propagation, and
variakle conditions of seoil condunetivity., Physical, vocal, and cducationa! qualities,
social characteristics, and command and control structures of the local population may
also introduce specialized commupications requirements, Radio communigations equip-
ment for regular U, 3, forces generally is not designed te meet these specific types of

necds.

_ Conditions of terrain and vegetation will frequently preclade the use of vehicular
communications equipraent below battalion or comparable level. Dispersal ameng units
and frequent employment of Yong-duration patrols at distances of 20 to 100 kilometers
from base or parent organization, coupled with the severe altenuation of ground-wave
signals in tropical mountainous and jungle environments, further restrict the possi-
bilitics for using radic communications cquipment standardized for U, 5, (ield army

purposes,

These factors léad to the conclusion that cunrnunications techniques and cquip-
ment which in some cases are special-purposce or al least of limited applicability in con-
ventional warfave ave raquived by friendly local l'm ces in environmentally unique

situations,
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CONDUGT OF THE PROGRAM . _ ' !
. 0 1

Technical Area I - Commuuications Research |

Objective

To provide a sound basis for selection and development of tuctical conurunica-
tions techuiques, procedures, ‘and’ dcucu; through & comprehensive pragram of
meassurement and analysis of the parann.tu s of electrbmagnetic propagation apphcablc

to sclected, distinctive environments, initially Southeast Ana. and of those operational

which dete rmine-communications requirements.

factors
Data J@cgu_ i EEC_I. "

it is intunded that the environmental research program develop the following
- information fur sclected, distinctive envirommnents, beginning with Southeast Asia;

{1} Data on path loss for all pussible propagation modes from VLF
through UHF frequencics for the several types of terrain and
vegetation peculiar to each selected onvironment,

(2) Data on ionespheric cunditions in each selected cnvironment us they
affect sky-wave propagation,

{3} Requirements for tactical CO:“I]lllnlCdllOnb traffic hetween and
among military units, bases, convoys, patlolq, aireraft, naval
units, and civil agencies in each seledted cavironment,

Conduct

An agency has been ¢harged with prosecution of the enviremmnental communications
research program and is responsible for magpaping and coordinating the efforts of con-
teactors in the raeasuveraent program and in the vperdtions analysis. Contractor
tearns will opoerate with the support and under the supervision gf the MRDC and CDTC
ia the respective host countries, This program will be extended to sclected arcas
outside nf Southeast Asia as rapidly as possible.

Teehnical Arca 2 - Investigation, Duclbpmt,nt “and
Evaluation of Corm‘nunLcatlons—'fcd'mquo% and Devices

Ohjective
To determing the applicability of specific techniques and devices to the require-
ments determined in the Phase 1 study.
Dati Required

A1} Definition of the extent o which réquirements can be met with
cxisting military andfor commercial cquipment and devices..
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{2} Specific conﬁguratwn of the c.qmpmelmt desired with respect tp size,
weight, form faclor, and concent of employmcm.

{3) Applicable detailed pt.rformance chbractgriupjlcs to provide a basis
for the development of equipment and measurement of u'nprov-,-d
pcrfmmqm.es.

Conduct

In order to acquiry a timely improvement in the capabilities of existing cquipment,
test and evaluation of commeercial and military communications equipment will be '
conducted concuirently with Lhe environmental research program o provide an im-
proved interim capability in those cases where requirements can be postulated with some
assurance. It is not intended that Phase Il include extensive equipment developrent,
These tests will erdinarily be conducted fivst in the U, S, and then in Southeast Asia and
other selected areas in order to assure cvaluation appropiiate to the requlrcmr.snw
imposed by the environment,
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) 'SUBPROJF'C-T IV TECHNICAIL, AREA.:, TASKS, AND SUBTASKS

Listed below are lhc ma;or tccl:uucal areas, and thc tasks and subtasks in each
area with which this subproject is cnm.erned Succedding pagcs contam the summaries
af their ob_}ectwes and status,

Technical' Area . Communications Research .

Task A, Tactical Field Studies
Yask B. Phenomenclegical Ruescareh

Task C. Development of Host-Nation Electronic Rescarch Capabilities

Technical Avea 2, Investigation, Development, and Bvaluation of -
B X I 1
R Communications Tedhnigues and Devices

Task A, -'I‘rOpical‘ Intra- Patrol Radio Communications
" Task B. Tropical Man-Fack Radio Coxﬁmlmit:&tiOns

Task C. ‘.R“cmut-g Area Conflict Vehicular l_ladio Gpm-mt}l_lilc;ations

Task D, R.-emote Are.; Conflict River and Co;'lsta.t Flotilla Comununications
. Task E. Hamlet and Ouipost Alarrn Comununications |

Task F Power Supplies {or (:c-m_munica.tionsl Equipment

Task G. Special Antenpas o R
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Tochnical Area 1 - Communications Regearch

Ba c-kground

As inddcated in the Communications f)ubpro_}ez.t description, cominunications
. rescarch will be carried out as follows:

Task A. Anhlysis of the capacitfy, reliability, and limitations of existing iocal
" communications and of those factors of the physical, pelitical, military,
and social envirenment whith pose special problems or constrain ihe
application of conventisnal communications eguipment,

Task B, Measurcment apd analysis of parameters of slectremagnetic propapga-
" tion such as path loss, atmospheric noise levels, ionospheric da.i;a,
_ effects of verrain and vegetation which affect the pe rIurmancc of conmi-
munications equipment.

Task C. Provision of laboratory facilities, mobile and portable measurement
and test equipment, and training of host-pation personnel to enhance
ivcal capabilities for communications research.

Task A - Tactical Ficld Studigs

9':.- 'Ecu Llve

To identify and quannIy those factors which are pertinent o spacification of thc
communications requiremeits of friendly logal forces in distinctive remote area
-comfliet situations.

Progress to Data

Activity under this task is being implemented as a major portion of the ARPA
Southeast Asin _Cmm‘nunications Research Program {SEA CORE) with the U, 8, Army
Electronic Resecarch and Devalopment Laboratory (USAELRDL) as service agent.

The Thailand portion of the program is a part of a contract wilth Stanford Research
Institute {SRI} awarded in Febrypary, 1963,

Preliminary data collection in CONUS, observation of SEATO maneuvers in June,
and planning for full-scale data collection in Thazlancl bave beon the principal efforts

on this task,

. A plan for Thailand data collection has been prepared and approved, Sewaral SRI
professionals are now on site in Bangkok. .

‘Plan and Schedule to Complete

The following subtasks have been approved for implerhentation in Thailand;




{1} Small unit ar_:d-:patroll commtnications
{2} Surviey of existing comiwunicalions systems
{3y Estimate of comnauinications sitvation ' -
{4} Thai police and military interface
{5} Communication sysipm implications of-m'ajor ‘Thai dialects
{6] IIuman cugingering — Thai aplitudes
{7} Special studies as apgreed between MRDC, resident COTR, and SRI,
This task effott in Thailand is funded for é;;prouinlzltcly 16 months. Monihly and
semiannual technical reports will be submilted.,  E{fort in othor geographical arcas
ts being planned for implementation in F'Y 65, :
Task .- Phepomenologieal Rascarch .
Objective
. To obtain.data on those factors of torrying, vegatation, and lenospheric hehavior
which aifect clectromagnetic wave propagation in selected remote area conflict silua-
ticns and therefore affect the utiHzation of available radie equipment and the design and

dc\gclopment of new equiprent,

Propress to Date

A contract has been placed with Jansky & Bailey {J&B) through USAEIL.RDL as a
part of SEA CORE to caryy out measurements as follows in Thailand;

Pith-loss meggurements will be made at distances up to 300 miles and thronghout
the frequency range from 15 KC to 5 MC; major emphasis will be on various propaga~
lion modes which are effective at distances less than 30 miles and in tho froquency
rvanges 100 KC to 8 MG and 30 to 400 MC. Effects of atmospheric noise levels and
varieties of antenna types will be studied, '

Statistical terrain studies will be made and directly correlated with path-loss
measurements in order to obtain data on the cffects of terrain on radio propagation
modes, ' )

J&B made a site survey in Thailand and sclected an area -of the Thai Nalicnal
Forast in Central Thailand fot the first scries of path«loss measurements and asso-

- clated terrain studies. Aerial pholography of the area was carricd out by the USAF and’
usud in CONUS by J&B for detailed site and path seloction and in part as a basiy for
terrain studies. The Army MAP scorvice assisted J&I+ in preparing pheto mosaics and
has retained copies of the photo coverage for its usc in updating maps, J&D technical
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per'sdnm..l and equipment are now on site in Thailand, Site preparation at I.H’c base camp

is essentjally complete although difficulties in trﬁnﬁpoxtauon during the ramy season
delayed this work. :

SRI as a part of its SEA CORE contract has initiated effort in T huuand on sevcr.xl
subtasks periaining to phcnomcno!o;,n.ﬂ r(,search. These. are:

(1) Rccording and ana1y51s at six froguencies of levels and van‘atmns of
radio noise,

(2) Analysis and measurcment of the cffects of the earth®s mapnetic field
on the desired orientativn of field antennas,

The U, 5. Arimy Radio Propagation Agency {(USARPA) as a part of SEA CORE has
procured, shipped to Thailand, and is.ncw operating a vertical ionospheric soundcr
{C -2} in Bangkok, Data on the ionosphere are now being recorded.

Plan and Schedule to Complete
J & B path-loss measurements at the primary site in Thailand will begin carly in
the next quarter and contirnue for a périod of approximately ten months, J&DB will be

given direciion on expansion of the program to other areas in early FY-65. Muithly
and semiannual technical roports are being submitted,

BRI will conduct additianal subtas;-k investi_.g-;alions in Thailand as follows:
{1} Muasurct_ngn’t of ground congluctivity and dielectric cil;msta'mt

(2) Measurement of sarth potential

{3} Study of equatorial flutter fuding

(4} Study of the effects uf neise and ionospheric bchawor on radio-
frequency prediction

{5} ©Operation of an ublique ionospheric sounder to study selected aeffects
on point-to-point communications - :

These investigations in Thailand will continue for a period of approximately 16
months,

USARPA will operate the vertical ionospheric sounder in Bangkok for a peried of
approxituaicly one year. A dotermination will be made in FY-05 as to a requirement
for conilinued data collection.




~Task (;- - Devcl_opment_ of Hﬁst_—Nati_on Elsctranic .Respa-rch Capabilities . \

' Objeciive

To provide equipment, technieal training, and assistance to host natiens in the
developinent of local capabilities to conduct ¢lectronic rescarch and experamcn‘tauuu in
_ support of dufense-orieutod communications requlreme_.nm.

Progress to Rale . . T

This task i5 currently being 1mplcnu.ntud in Tb,.atland das a part of SEA CORB
Sylvahia {(EIDL) on subcontract to SRI fabricated and assembled shelters and equipnient
for the base-laboratory facility and for the mehile-ficld-laboratory fac:hucs to be

utilized by S and th(. MRDC.

The Thiailand laberatory has heen operational since June, 1963, and was formally
cpened in Qctober, 1963, (Sce Flbure 46.)

.

Thai and U, S. personnel of the MRDC will use the facilities together with con-
t'[‘a.".lor‘Pe\'riOn:i(;]. in a-joirt program of field investigations of communicatien technigues .
and devices. Currently there are seven Thai commissioned officers, four warrant
officers, and several pencoinmissioned techniciang assigred to the lahoratory. These
Thai personnel, many of whom have excellont academie backgrounds, are gaining
valuable experience in electronic experimentation.

Plan ant Schedule to Completq

A par tu-rpah\m pr ogram of Thai-U, 5, expcrimentation in connection with the
SRI SEA CORE contract is now planned to extend until the ond of FY- 65,

Eiforts of this type in other areas are planncd to begin in FY-65,
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Techmc':l Area 2 - lnvcshgauon, Development, and E:ualuatlon of
Conmunications I‘cchmg_ma 1nd Pevices

Bae Background ound

Effort in this technical area encompasses fiold investigations of commumcanons
tcchmques, lcst,and evaluation of equipment and devices in order to derive information
on the suitability of thd devises in the particular environment of interest, and dcveiop-
ment of ‘ichld].!.!\,d Ltechnigue s, equipment, and devices to the pmnt of demonstrating
feasibility by a ﬁn‘d evaluation,

Effort i'n '1‘1-1ai1and in this technical darea is a part of the SRI SEA CORE contract,

Task A «~ Trou.ical Intra-Patral Radic Cornmunications

-7

Objective .

To provide a small radic set of exiremely light we'ight and sinmplicity, for use
between squad-sized combat clements on patrol or ja ambush lucations in remote area
conflict, Modern solid-state circuit design offers promise of a capability tp produce
very small and ligltweight eqguipment which can be carried and operated by an individual
in the tropics without interfering with his cotubat capability. Ranges of up to 1,000
meters under most terrain and vegetation conditions, a capability of silent, semi-
.automatic transmission of shmple coded alarm messages, and compatibility with
standard [}, 5, military VHF-FM portable sets, are requived,

Progress to Ddte

A number of available military and conmercial radios have bccn dcvcloped or
purchased for cvaluation in this area.

Ryan Rifle Butt Radio VEIF-¥M ~ This FM trunsceiver is an éipuilmcntal unit
designed to examine the feasibility of mounting a transceiver in the stack of a rifle
employing the barrel as an antenna. This set, enr..apsu[atcd and transistorized, will
add 1 pvund {plus 1 additional pound for batterics) to the weight of an AR-15 rifle in
which il is installed, The unit operates on a {requency of 70 MC, with a CW transmitter
and voice receiver and nets with standard military VIIF FM sets. Ryan hag completed
development of the eqm.pmcnt and L., sis in CONUS are be:ing conducted by the U_ §,
Marine-Corps, . -

Molorola J1I21-DCN VIIF-FM - This set is one of a mumber of ¢commercially
available hand-held VHF-FM voice-only transceivers using entirely transistorized
- circuitry, The HZL weighs 33 ounces eomplete with batteries and radiates 1.4 watts at
frequencies between 25 and 51 MG, ARDPA has ordered six sels for [ield evaluations in
Thailand. ’

AN/PRC-35 YHF-FM - This sot was developed by RCA on contract to USAELRDL
as a replicement for the AN/PRC-6 and has not yet been standardized for fssue. It is
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transistorized, weighs approximately 5§ pounds, and incorporates FM voice capability
between 47 and 55 MC at a radiated power of 0. 35 watt. Three sets have buen shipped
to Thailand for field evaluation. This st meels with all standard U, S, military
VIIF-FM equipment, '

In addition, a power amplificr for the AN}’PI-{C—_ZS has hi¢en developed by RCA to
provide a capability to exercisc power levels of 9.3, 1, 1,4, 2, 15, and 30 walls in
ficld experiments in Thailand, '

. 'ARPA has funded developnrent by RCA and ITT of pocket-sized jungle message -
entry devices {IMED) which provide silent, semiautomatic, two-way communications
{using simple prearranged messages) compatible with standard U, S, military radip
suts.

Plan and Schedule to Complste

Field experimentation, tyst, and evaluation of the available radios in Thailand
are plamed during the vowmainder of FY-05,

It is planncd to continué development of the rifle~-bult radio to explore feasibility
of multichanne]l communications with the device,

JMED devices will be evaluated in conjunction with small field radios,

Task B -~ Tropical Man-Pack Radia Communicatiens

Qbjective

. To provide adeguaté capability for cemmunications among and between patrols,
platoon-and company-sized units, and from such units Lo outposts, operdtional bases,
and support aircraft in selected tropical remote area conflict environments, Pres-
enlly available ‘equipments reguire improverment or ultimale replacement,

_ Two ¢ssentially different capabilities are required of this clads of communicalions
squipment;

{1} Man~pack, hi.gh-—fre-qucncy,- voice and CW, AM and/er SSB cquipment
weighing 25 pounds or less, low«drain, battery-powered and having
& range in sky-wave communication of 0 to 100 kilometers.

{2} Man-pack, YHE-FM voice transceivers weighing 15 pounds or less,
: low~drain, batiery powercd, snd having a range of 5 to 10 kilometers

under typical tropical terrain and vegetation conditions.

Each equipment discussed above is required to be compatible with support aircraft
radic equipment. '
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Progress (o Date

"In order to olitain necessary data on which to base action to procurs an interim
high-frequency sét as descrilied in Itewn {1), above, and to determine the range of
performance of HF and YHF sets in typical terrain and vegetation in Southeast Asia,
MRDG uiilizing SRI ficld tuams, underiook a scries of comparative field tests of a
nunber of available man-pack radios, A report of the tests has been distributed as ¢
SRI RM-3. These tests were conducted hourly throughout the day and night using heth
voice and CW mipdes where appropriate and using séveral different antennas, Paths 5,
10, and 25 miles in length were sefected in three different areas of Thailand (flat
heavily forested, flat open plain, mowitains). The following séts were included:

I{l) High-Frequency Mm-m- Pack Radios -

(a} Hughesz HC-162. This sdét is completely transistorized, weighs
approximately 25 pounds complete with batteries, cadistes 15
watts PEP on §SB voice, and is tunable in 1-KC steps {rom
2to 12 MC.

{r} AN/TRC-77 (Modi‘f‘icill, "This set was developed by Sylvania
(EDLY for Army Special Forcos use, It is a l0-watt AM CW
set weighing ahout 25 pounds and has available six preset
chdnnels in the range 3 to 8 MC, The sc¢ts under test have
been modified by EDL to pdd a voice capability,

(c) AN/TRC-88. This is a further modification of the AN/TRC-77
to provide S50 capability., It is otherwise similar to the '
AN/TRC-71,

(¢} OKI TRP-4. This is 2 partially transistorized HF SSB radio
manufactured in Japan which weighs about 30 pounds complete
with batteries, It radiafes in excess of 2 watts voice or CW on
any of six preset chaunels between 2.5 and 8 MC,

(e} AN/GRC-=9, The AN/GRC-9 is the standard U, 3. Army high-
frequency AM wvoice and CW sct available in quantity both to J, §
and indigenous forces and has been incorporaitcd in the tests as
a contro! item, The GRC-9 weighs aboul 90 powrds and radiates
10 watts on CW. '

(2} VHF-FM Man-Pack Radios

{a) AN/PRC-25, This is a transisiorized FM-YHF transceiver which
weighs about 15 pounds complete with batteries and radiates about
2 watts voice over the range 30 to 76 MC, It is in production for
the U, 5, Army as a rcplacemcnt for the AN/PRC-10,
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CA 15~ and 30-watt pﬁu‘er amplifier for this set, duvveloped
and purchased under an ARPA-funded program is available
‘for cvaluation with the AN/PRC-25.

(b} AN/PRC-10. This is the standard FM-VHF transceiver in.use
in Soutbeast Asia, It weighs about 25 pounds and radiates about
l watl over the range of 50 to 70 MC. It is included 25 a con-
trol item in the tests.. Some of the tests were conducted with
the assistance of Army weorking observers from Fort Bragg,
N.C. In add;non. an Air Force team participated in some of
the. tests with a communicatiens package intended for use by
forward Air Controller parties, Results of this test will not be

_reported by ARRA,

" On the basis of this test series in flat jungle, rice paddy, and maunlainous arcas,
the fellowing conclusions Appear to be warranted:

(1) VHF sets, with ordinary whip antcinas provide ranges of less than
one-tenth mile in the most dense fovest and up.to 2 miles in less
dense forest, Exiensien of these ranges was possible only by
€levaling antennas. :

{2} At S miles in forested terrain, appacently no grmmd -wave signals
were received from any of the scts.

{3} Of the HF scts, the Hughcs HC-162 was gencrally superior in
performance, hased upon intelligibility ‘of received signals, to any
of the others tested.

(4) Nane of the HF sets can be regommended for immediate procure-
ment. The Hieghee HC-162 requires extunsive redesign to clear up
operating and maintenance deficiencies which have been cbserved
during field and engincering tests.

{8) Path-loss measurcments to quantify cffects of the ionosphere,
terrain, vepetation, frequency, and antenna design and polariza-
tion are required to provide a better understanding of the variations
in propagation conditions noted in these experiments. Events
occurred which were unexplainable with the instrumeniation avajlable
to SRI, {Note: These measurements will be made as part of SEA
CORE by Jansky & Ba:lcy } '

{6] The HF equipnent experienced problems which should be thoroughly
investigated, These probiems did not interfere with these con-
trolled tests, but probably woyld interfere with operations, For
example, when using the HF equipment &t night, strong interference
was encountered from stations 800.to 4,500 iles distant. Improved
antenna design may alleviate this problem, ’
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As a rosu}i of the tests ARPA has funded an effort by Hughes to produce five
mﬁdel}s of an improved HC-162, These sets have ‘been shipped to CDTC-V for field
svaluation. T ' :

ARPA las also funded a devé-ldpmcnt program fgr the RS-100, a mari;-pa.ck high-
frequency set of significantly different and advanced design. This sct features a
miniaturized frequency synthesizer and a capability for burst transmission.

Plan and Schedule 1o Complete

(1) Caontinued evaluvation of the Hughes HC-162 in Vietnam,
{2} Field experiments with man-pack VHF sels in Thailand,

(3} Evaluation oftlic R5-100 when available, Expecied date first yuarter
of FY-05. B

It is plauned to fund development and evaluation of fela.y;"retr.ansmission devices
to extend the useful range of standard VHF FM voice radips during FY-64,

Task C. - Remotg Arca Conflict ¥Yehicylor Radio Conununicatjons

Objectiva

To provide improved mebile comnmunications equipment for use by local tactical
headquarters in selected remete arena conflict siluations, -Operaliopal and eaviron-
mental constraints require that the equipmient bo nicunted in vehicles which have
mobility compatible with the tactical situation and provide voice, CW, and radlo-

teletype capabilities, and be compalible with available equipment in related radio-

cumsmunications nets,

Prog:c_ss to Date

ARPA has procured six models of the Gollins AN/MRC-95 radio set. This sct
incorporatcs the H18-T fransceiver which radiates 400 watts PEP 55D and 100 watts
AM in the range of 2 to 30 MC, It is compatible with existing high-frequency equipment |
in both air and ground configurations and providas volce, CW, and radio-teletype capa-
bility for mebile tactical command pests, Three of the MRC~95s have been shipped to
CPTC-V for operational evaluation in Vietnam. Co

Plan and Schedute to Complete |

It is planned to cenduct [ield evaluation of the AN/MRC-95 on a comparative basis
with the AN/GRC-26 which is the current division-level high-frequency set in use in
RVN. . ' .

"As an adjunct to these tests, ARPA has installed a 618-T transceiver in the -
Caribou which is on lean to CDTC-V for tests of lpng-range air-surface commupications,
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'I:asi( D - R;:h:ott;.."&'lrga Conflict H.:.w,r and Coastal Fletilla Communications

Objective
To provide effective communications capabilities for local river and coastal

flotillas, both ainong uaits of the flotilla and between the flotilla and its oporations |
bhase, Flotillas are required for operations n coaslal watefs and rivers,  Each such

"flotilla require$ a comnmand ship equipped with long-range radio-equipment Lo com-
municate with a base of vperations, and short-range equipment for communications
among-units of the flotilla. Where local ships or boats arc utilized, the communica-
tions equipment should not appreciably alter their external appearance,

Progress to Dute

‘CDTC-V conducted a {ust of [wo single-sidebend HF transceivers manufactured
by RF Communications Associates aboard the prototype command junk. A yroport of
test has been received and distributed, It was concluded that these equipmients were
notl suitlable for this application. ' '

A decision has been made o procﬁre and install the _AN}‘,G.RC~87- on the junk flect
Jin Vietnaumn,

CRTC-¥ in July conducted u tast of several antenna configurations on the junk and
is providing assistance to the Vietnamese Navy in the radio installation.

Plén and Schedule, to Complate

Work on this task will continue to assure thal satisfactory communications are
available for river and coastal flotillas,

Task B - Hamiet and Outpost Alarid Cemmunications

Objective

To provide an alarm system for hamilets and outpests to send a:va.rning of an
insurgent attack, Effective, reliable communications means are required by hamlets
and outposts to eénable them fo flash immediate warning of an agtack to a base of opera-
tions or io the headquarters of the security forces which ave to come to their relief.
The equipment should not require extensive training to operaté and should requive only
minimal maintenance and resupply of pavts, Radio transmitters should be capable of
being ¢contealed in a village hut. '

Propress to Datc

R

Rudio Industries Hanlet Alarm Systemn - Radio Industries, under an ARPA-[unded
contract, has developad a hamlet alarm system. This system includes ten 1/2-watt
alarm transmitters, ten 10-watt dlarm {ransmitters, two relay units, and a terminal
station with antomatic read-out which operates with the Radio Industries TR-20 village
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radio which is being installed in larye quantities by USOM in Vietnam. The system
transmits a narrow-band tone-modulated signal at [requencies between 30 and 40 MC.

A finel ceport of results of the evaluation of the alarm system was distributed
by CRTGC=V on 4 February 1963, The results indicated that using properly elevaled and
sited antennas, the system operates very well with low false-alarm ratas and high
reliability. Reconunendstions include use of a suitable dry-cell battery in place of the
rechargeable nickel-cadmium batteries, which are expensive and difficult to rocharge
under ficld conditions, and provision of an output power intermediate belween the 1/2-
and 10-walt units. '

Ryan Goncealabte Alarm Transmitter - Coincidentally with the development of the
hamlet alarmn system by Radico Industries Inc,, Kansas City, Mo., anothe# mannfac-
turer, Ryan Electrenics of San Diego, Califoinia, was asked to engineer a system that
would feature very sinall and ¢asily concealable alarm transmitters. * This transinitter
was given-an evaluation with the TR-20 village radio in Vietnam, but did nat prove to

offer significant advantages.

RCA Hamlct Alarm System - RCA, under an ARPA-funded contract, is developing
a sclf-contained narrow-band FM tone-coded alaym systém utilizing a Very narrow
hand width to extend the range available with lew radiated power, It is intended for use
in remoto area conflict situalions where the USOM village radios used in Vietuam are
not installed, In addition, seme of its components can be utilized to at:fapt standard
field radios to alarmesystem applications, Units have been shipped to Thailand for

evaluation, . -

‘Chaff Rockets - A report of test hay been prepared by CDTC-V and distributed,
Results of testing the chafi-rocket concept are not encouraging bucause of the low rate
of radar detection of rockets when [ired. The particular rockets tested, -which were
of Japanese manufacture, bad the advantage of being inexpensive; but did not achicve
sufficient altitude to permit a high probability of detection by radar.

Plan and Schedule to Compleate

Field experimentation and requirement studies in Thailand will be continued to
determnine optinmum solutions to the hamiet alarm problem.

No further offerl in Vietnam is planned.

Task F - Power S-upp!ics for Communications Equipment

Qujective

To.provide efficient power supplies and accessory equipment for a tactical field
radio. Remote area conflict situations require the highost possible lifo-to-weight ratio,
Included are primary power sources, batiery-charging equipment, and testing
equipment. .

120



G X EF lF E |='||H :I. !- [ ) B Iw

Progregs to Date
T x4

ARPA has funded development with Minnesota Mining and Manufacturing Conmpany
of 2 thermoelectric generator which burns simple solid fuels such as charcoal, wood -
chips,or dried animal dung; a nickel-cadminm sterage battery; and a converter. The
“unit will dlrcc‘t]y nPoOwWer i field radio supplying 60 watts al 12 volts, Total unit weight

is 15 pounds,

Funds have. been provided to develop a Rarﬁeinc-cy'c'le engine as a primary power
gource, This is a scaled engine using an orpanic {luid as the heat-transfer mediwn,
. Fueled by solid dry matevials such as chdrcoal. The unit i3 expoctled to deliver 100

walts and weigh 9 pounds,

Funds have also been provided for development of a magnesium-airv fuel cell with
replaceable mapghesinm electrodes.. This upil is expecled to deliver 60 watts and weigh
about 16 pounds., :

Plan and Schedyle to Complete

Delwe ry of experiinental models of gach of thc above units is gxpected in ear ly '
FY-65. .

It is planned to J..l‘l.lt]-d.t(.‘. effort on l;aittryvchargmg cquipment during FY-64,"

Task G - Special Antennas

Objective

To enhance the gffectivencss of communications through the developmaent of
special antennas which are designed {0 meet the unique requirenmeats of local forces
eperating in these enviropments, The cfforts 1o be performed under this task include
the design, doevelopment, test, and cvaluation of special antennas which are opera-
tionally and econemically practicable, and which will aid in overcoming the unique elec-
tromagnelic propagation conditions cncountergd in the selected envivonments.

Progruss to Date

CDTC-V has designed, fabricated, and demonsirated a nwnber of ficlkd-expodient
antennas for tactical VIF voice radios such as the AN/PRC-10, These incfude a
gimple three~clement YAGI array, whips and ground plane antennas clevatod and fed by
coaxial cable or ficld wire, and a folded dipole of unigue design. CHRTC-V reports have
Lbeen prepared and distributed describing the performance of these antennas,

The CDTC-Y MARIK T Patrol Antenna, which is the most successful of the typos
fabricated to dute, is o folded dipole made from 300-ohm tubular transmission line, fed
by 35 feet of TV flat twin Jead, This antenna can bi fabricated locully for a cost of less
than $10 and weighs less than 3 pounds, Its performance has been at least equal Lo that
of the standard REC-292 antenna, which weighs very much more and is bulky te carry.
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Plan and Schedule to Complote

CDTC~V will continue to experiment with field-expedient antennas and to assist
in their intreduction in Vieinam.

- 85RI as a part of its SEA C(.)RE‘ef{or_t in Thailand is sc;hed'uled to conduct investiga-

tions on the design and use of antennas with ficld radios including optiraum loeation and -
orientation, effects of terrain and vegetation, and usc of new or novel types of antennas,
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AGILE SUBPROJECT V.

COMBAT SURVEILLANCE AND TARGET ACQUISITION SYSTEMS

SUBPRQJECT OBJECTIVE

To develop combat surveillinee and target acquisition techniques, systems, and

devices which will wnable friendly local furces in remote area conflict situations to:

{1) Detect, locate, and maintain surveillance of hm.ulc units, bascs,
storoq, and supply roules

(2} Detect infilication of borders and incipient amhyshes or attacks
on autposts and comnwnities,

{3) Effect rendezvous of fri-cncliy' elements with cach other and with
supply drops ar ciches, and gunide friendly units to the locatipn of

hastile elements.

{4} Impruxe the degree of mob:hty and the effectiveness of logistic
support the ough better navigation and point= <location in remote aréas.

{58} Expleit the knowledge of communication techniques and equipment to
locate, neutralize, or destroy hostile bases and headquarters.

SUBPROJEGT BACKGROUND

Geneval NDiscussion

Friendly local forces i remote arca conflict sitpations are seriously bampered by
the inherent advantages of hostile eloments which can attack, withdraw, ambush, and
cffect logistic support Lhrough clandestine methods ak times and places of their aw
choosing. These advantages are reflected in the adverse ratios of firicndly to hostile
forces that in the past have been necessary 1o achicve suppression of guerriilas and
insurgeuts, To ollset this handicap, friendly lpcal forces urgently require the enhance-
ment of their cobat cffectivencss that can be achieved through the application of supe=’
rior scwnuhc and to-..hm-.dl afforts to 1]“- problems of combat surveillance and target

acquisition,

Limitations vn Equipment

Alrborne and vehicular sensers and navigation eguipmaent nmst be designed for
mounting in vehicles or adreraft which are presently available to or to be procured for

friendly local forces. As gencral guidinee, il is oxpoected that relatively limited numbers

. of standard truansport vehicles and vehicles specially designed for remote srca operations

will be available; further, that available aireralt will include retary-wing and fixed-wing
tactical and trausport aircraft in-the light and medinn classes,
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: _Mla,n—p.ac-k equipment must be -ruggcd and generally suited 10 operation in tropiceal
maritime cliinates and in difficult terrain.’ As general guidance, such equipment should
be capable of being broken down info individual loads of 10 pounds or less. Power sup-
plies should provide for duty~cycle operation of the equipment for at least one week,

COND_I_.‘TCT OF TIHE PROGRAM
The program is intended to be carried on in two phases as follows:

Technical Area | - Surveillance Research

Objective
To dovelop and anzlyze data on these physical and operational parameters of se-

lected distinctive eavironments, initlalty for Southeast Asia, and of potential targets
which censtrain the application of particular sufveillance and target acqulsition tech-
niques and influence cquipment design, This study program will provide'a basis for
defermiring the trchrical, physical, and operational requirements of friendly local
forces in Suutheast Asia aad other selected areas for combat surveillance and tavget
acquisition techniques and devices, :

 Data Required

It is intended that this study develop the [ollowing data initially by a search of the
available literature, which will be followed by a field measurement program to fill in
significant data gaps for each selected distinctive enviromment. The arcas of specific

interest and investigation ure as follows:

{1} Acoustic 'rmg Seismic

{#) The level of acoustic and seismic intensity produced by men walk-
ing singly or in groups in the various types of terrain and vegeta-
tion peculiar to each sclected avea.

{b} The level of acoustic inlensity of men speaking to each other,

{c} The level of acoustic and scismic intensity preduced by fiting of
" gmall arms, antomatic vzflca, and mat.]une guns und by grenades

and light mortars,

{d) The chamctcrastics of seismic signals in the presegnce of man-~
made subsurface cavities in the soils of cach sclected area,

{c} Backgrouad noise levels of acoustic and geismic intensity ob=

servable under varying wenther cenditions and in the several
types of terrain, scil, and vegetation found in cach selected area,
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Propagation attenuation :md diffusien dat'i. for acoustic disturb-
ances under varying weather, terrain, and vegatation conditions
applicable to each selected avea.

{g} Propagation of seismic disturbanves in soils common to the

. various characteristic regions of each selecied arca.

{2} Etectremagnetic

(a}

(b}

(_-:l

()

(e}

{(f)

Radar echoing area as » function of radar {requency and viewing
aspaect for individuals armed with hand-keld weapons, autornatic
rifles, and machine guns or light maertars.

Magnitude of the magnetic field associated with individuals armed
as_in paragraph {(2{{a}, above, and with surface and subsurface
metuls emplaced by man. :

Emission of electromagnetic energy {(dotected by a microwave
radiometer), as a function of frequency, by individunls armed’
as in pavagraph {2){a}, above, and by surface or subsutfoce
metals such as nail-hoards and ciches of weapons.

Relative magnitude and frequency distribution of the doppler
spectrum generated by movement of vatying types of foliage and
for a range of wind velocitics which may be encountered in each
selected areca.

Propagation altenuation facters for eloctromagnetic emissions
in cach selested nvea as a {unction of frequency, anteana, iono-
spheric and atmospheric conditions, terrain prefile, vepetation,
and ciimale conditions {joint undertaking with Subprojcct Ivy.

Levels of background electromagnetic radiation and noige typ:cal
to the area of interest as o funclion of frequency,

{3} Infrared, Optical,and V1sua1

(a)

{b)

{<)

[ntcns:ty nf the [lash praduced by {iring of small arms as a
function of wavelength,

Variation of optical contrast between tavgets of intercst and
typical tereain and vegetation background for a range of ambient
light levels {rom 1072 candle power Lo unobslructed suntight.

Apparcst temperature cantrast for individuals armed as in
paragraph {2}{a), akove, when viewed against lypical veguta-

tion and terrain backgr uunds and for lyplcal ambient temipera-
tures found in each selected area.
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{d) Propagatmn and dttvnuatlnn factors for the near and far infrared
through various typés of foliage found in cach selectod area hoth

“along the surface and from aircraft to ground, for the expected
range of weathet conditions. -

{4} Chemical

{a} Chemical emanations which are.characteristic of individuals
avmed as in paragraph {2){a), abovo,:md of cooking and heating
fires,’

{L) Data on detectability of the above chemicat emanations as a
funetion of range, weather conditions, veyetation, and’terrain
applicable to each selected arca.

(¢} Detectability, rate of dispersion, and persistence of various
artificial chemical substances, which may be used 1o mark
hostile individuals, given the expected weather, vegetation,
and terrain conditions of cach sclocted avoa,

In additien to the fowbomg technical dam target and threat analysis will be con-
ducted to determine the particular surveillance and target acguisition tevhniques and
devides that ave useful to friendly loeal forces i their own distingtive envivommients.

I‘echnu.al Arca 2 - Investwauon, Developraent, and Evaluation of Technlques and Devices

Objective
To dateirmine the applicability of specific techniques and devices to the require-
ments determined in Phase L. .

Dnta Required
in each case of a technique, equipanent, or device investigated, this phase of the
program will determine whether a particular approach can solve or partly solve a re-
quirément. Specifically, the investigafion will determine by analysis and osupporting

field mcasurements the following data:

{1} Definition of the extent to which reguiremeciits can he met with known or
sexisting equipment and devices.

{2} Specific configuvation of the equipment desived with respect tv size,
weight, form factor, and cencept of employment.

{3} Applieable detailed performance characteristics to provide a basis for
development of equipment.
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It is intended that Scrvice agencics be selected to investigate each promising tech-

nigue arci {radar, infraved, acoustic, and seismic, ete.), These agencies will conduct

the investigations of techiiques and devices with contrictor assistance as required,

No actual developrment of equiipment or devices iz planied during Phase 1. Evelby
effort will be made tu obtain the required information through the use of existing mili-
tary or commevcial equipinent.,

.Tests wiil be performed in each selected area abroad only to the extent demanded
by environmental conditivns which canmuot readily be duplicated in the U, 8. Testing will
normally e porforimed by pervsonnel of the agency designated by ARFPA as Service Agent,’
or by contractor personnel. : '

Tnvestigation of particular technigue arceas will be curnepleted and reporied upoa
sepatately in order to permit development or purchase of equipmaent as spon as the re-

quired information can be oblained.



SURPROJECT V TEGIINICAL AREAS, TASKS, AND SUBTASKS

Listed below are the major technical areas, and the tasks and subtasks in cach
area, with which this subproject is concerned, Succceeding pages contain the summarics
of their ‘objectives and status, ’

Technical Arca 1. Surveillance Rescarch

Task A. Target and Threeat Analysis
Task $. Pheubmenological Rescarch

Task C. Development of flost-Nation Surveillance Research Cupabilities

Technical Arca 2. -Investigation, Nevelopment, and Evaluation of Techniques
and Devices T o '

Ta sit: A, - Airbolne Systems
{l) Infrared
{2) Radar
{3) Illuminated Night Photugraphy
(4 | Visual Surveillancae \:md Low- Ligi'it-LeveI.An'an_iﬁcation
{5} Spectra-Zonal Photography
(6} Electroriagnotic Ditection '
Task B. Surface Syslems
{1} Nightl ‘{isi-on |
{2} Doppler Personnel-Surveillance Radar
(3i TIARA (T-'nrgt:t Ithumiination a_md Rescue Aids)
{4} Persistent [de_a.xtific:mtiem Chcmic:lxls
{5) Hidden-Metal and Subsurface-Cavity Dut;!ctors
Task C., Navigation and Bracon Equipment . : S
{1} Acrial Navigation System

{2} Terminal Guidince Beacon
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‘ {3;) If.llcn.ti'.flicnfibh' and Location of Air-Dropped Equi.pi;nent
f4) 'I‘_actical-Mn}-)s . . . -
{5} Parrol Locaéing S;rs;tcm
Task D. Sccurity and -Protclct-ioﬁ Systems
(l}' Railw;ly, Pipeline, Pawfr-!ine, and Road Security
{2) Airborne Ground-Fire Delectors |

{3} Patrot and Outi;oét Intrugion Detectors
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Effort’in this technical area censists of the following:

(1} Analysis of remote area conflict situations 'to derive mformutwu
on deteetable indicaturs of hostile fu.twlty. -

() Munsurement and analysis of the target and background foctors
outlined in the praceding discussion and where appropriate
propagation and attenuation data on radiation typical of the
physical eavironment,

{3) Derivation of reguirements for equipment and techniques
applicable to specific remote arca conflict sitwitions.

{4} Assistance to host nations in the develepmant of an improved
Cdpalnlity for conduct of rescarch ln\-eéllg*ltmns of the type
described above.

Task A= Target and Threat Analysis
e 28 e
Objective

To derive fromn anatysis of militavy operativas inchiding hostile insurgent activity
thase palterns of behavior which provide a basis for detection and identification of the
Iocation, extent, and nature of a hostile unit or facility., In addition, this task ilicludes
analysis of the nature and degvee of the threat of attack upon vital, friendly installations,
facilitics, and lines of communication.

Pg_gﬁless to Daote

A report has been received and distributed from a contract with the Defonse Re-
search Corporation entitled "Guerrilla Activity Datection Study, " DRC 63 t236, This
was a preliminacy theoretical sindy covering hroad aspects of detection phenomena
applicahle to countervinsurpency.

A follow=-on cffort with the Diefense Research Corporation has been funded.  This is
a one-year data vollection and analysis offort intended to develop information on the
nature and degree of the threat of insurgent attack upon vital lines pf communication
Lxcilities and lustailations in a larpe number of i"()ill'lf.t‘.les which are now or may lic faced
with an organized insurgent movement,

Funds have heen committed to Stanford Research Institute ag a part of the South-
cast Asia Surveillance Resenrch Program {SEA SURE) for a (wo=year program of target
and threat analysis based woon Thatland.
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©lan and Schedule to Complete

It is planned to expand cffort of this type to ather geographical areas beginning in
FY-65. ‘ :

Task 3 ~ Phenomenglogical Research

Objective

To abtain and analyze data oh those parameters of the environment and of polueatial
targeks in selacted remote aren coafliet situations which censtrain the application of
pavtivelar surveiilance techniques and influence equipment design:

" Environmental research will be cunducted as appropriate o abtain the follawing
data: .

{1) Radiation and reficction chavhcteristics and chemical emana=
tions of personnel, vehictes, ofuipment, and other possible
indicators of hostile activity, '

’ - *

(2) Physical characteristics of the énvirommenl including trans-
mission and attenuation parameters for ¢lectromagnetic and
acoustic waves and background levels of noise and radiation,

{3} Other coviroamental parameters such a's hostile opérational
characteristics and the phyéical, technical, and social char-
acteristics of friendly local forces,

Progress to Date.

Part | of this program has been carried out by means of a scarch of available tech-
nical Literature and analysis of detection phenomenclogy leading to a recommended pro-
gram of field measucrvments. This study was conducted by the [nstitete of Selence and
Technology {IST), University of Michigan, with the USAELRDLEL acting as ARPA agent.
The <tudy report has been received and distribyted to interested Service agencies.
Implementing action on a progratn of target and background measurements is being
planner in coordination with MRDC. Funds have been commitlted as follows:

{1} Aconstic and scismic measurements will be made in Thailand
under contract to Jansky & Bailey. A subcontract to IST,
University of Michigan, will provide for design of expetiments,
procurement ol macessary instrumentation, and supervision of
ficld mecasurements by J&I3 technicians,

{2) Extension of the J&I path-loss mensurements (sce Subproject [V}
o encompass short~raonge clectromagnetic path-loss measure-
moents at sclected {requencies up to 10 GG, This extension also
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i' . covers microwave poiut-to-point measurements and refractive-
index measurements which are of principal interest in
communications,

{3) Radar reflectivily and doppler specira measurements will be
made in CONUS on mgu with and without weapons, in isolation,
and viewed against clutter backgrounds, as a function of fre~
quency pelarization and clevation aspect angles. "Doppler spectra
will e chtained on moving tavgets and representative foliage
H'fcs moving in the wind, -

As part of SKA SURE, MRIC has begun collecting infarmation on typical geo-
graphicul and vegetation ccmdlt.onb in Thailand to defline data requirements and to assist
in site selection for the measuroments to be conducted in that country., Preliminavy
mensurements are being made by MRDC Lo determine [oliage obscuralion of the sky as a
Iunction of viewing angle and length of optical horizontal' line-of-sight in forests of vari-

ous types. Sed¢ Figure 47,

Plan and Schedule Lo Complete

In the near future it is planned to commit fands for the fuilr;wing efforts;

{l} An extension of Lhe (‘undltctmn Corpor atlon radar foliage ponetra-
tion measurements described in Technical Area 2, Task A, Sub-
task 2, below, to cheompiss meusuremicnts at sclcctcd_ frvquencies
up to 10 GC on ong-way foliage venetraiion in soveral different
kineds of foresis in the U. 5, and Puerto Rico,

{2} Thailand measurements of targets, background, and where
appropriate of propagation factors in optical, infrared, magnetic,
chemical, and carth resistivity phenomena,

{3) Meleorological data collection both in direct suppurt of other
environmental measurements and to cotlecl historical data as a
basis for analysis of weather paiterns in Sontheast Asia,

Task C = Dé\_rel_:l)pmm}_t of Ilest-Nation Suiveillance Rescarch Capabilitics

Objective
To assist host nations in the development of a4 capability to conduct research,
and evaluation in the arca of surveillance techniques and devices,

test,

This task will be accomplished by providing suitable instrumentation facilities and
training of logal persennel through conperative implementation of ficld measurcinents
and experimentation in the host-nation environment,
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Progress ta Date

Thai personnel have participated in measurement pregrams and in test and evalua-~
tion of devices which are reported in Technical Area 2 below.

- Plan and Schedul.e to Complete

It is plapned to schedule the maximum possible participation by Thai personnel in
the conduct of phenomenvliogical measuremants and evnluation of surveillance - devices.
Instrumentation provided for this purpose under hoth SEA CORE {Siubproject IV) and
SEA SURE ({Subproject V) will he utilized for training Thai personncl and for provision
of the necegsary instrumartation to enable the Royal ‘Thai Armed Forces 1o continue with -

this work following the eventuat phagc-out of U. 8. contract personnel.
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chlmu..ll Atea 3 -~ Investigation, D:-vclopment and E\aluation of chhmqucs and
Devices

Task A - A.ikrbo_rnc.Systems o
{1} Infrared

Ohjectwc - To evaluate the use of airborne infrared equipment for detection of
hostile activities.

State-of-the-art infrared scanners are available with high rcsolutmn and high sen-
sitivity., Detéctors are available in the short-wave-length region (4 to b microns) for
detection of fires and other active radiation sources and also in the long-wave-length
region {8 to 12 microns) for mapping of terrain and vagetation. These techniques will be
evalyated separately and together for use by friendly mdtgencms forces in sclected ve-
mote area confiict situations. '

Progress to Date - To enable the study of the detection of camp fires, ARPA pro-
vided Tands to the U. S, Army Cold Regigns Rescarch and Development Laboratory to
enlarge a planned program of tropical vegetation and topog raphical studics in
Puerto Rico. The ARPA-funded portion of the TROPICAN program consisted of meas-
urements with high-resolution airborne infrared scanners of the detectability of charcoal

- fires in a dense tropical rain forest. The final report of this experiment has been pub-
lished and distributed. Results obtained were very encouraging., Detection probability
in a dense forest exceeds mininmum vequirements.

Plan and S¢ Schcduh. to (E:J_l_nplctc - ARPA is now planmng and expeets to commit
funds in the near future to comptrchensive one-year evaluation program oi the use of
modern indrared scanncrs employing both short- and long~wave~length détectors against
a wide spectrum of targets in Thailand., Targets will include cecking and camp fires,
personnel, huts, ambush positions, caves and tunneis, activity on roads and trails, and
such other potentially hostile.phenomena as can be obtained or simulated.

{2) Radar

Objective - To determine the extent to which airborne radar is useful.in detection
of hostiie activities,

] Most existing airborne surveillance radars have been designed for detection of
vwchicles and for grass mapping of principal natural and man-made terrain features.
Effort under this task will initially be devoted to investigation of possibilities for detect-
ing armed individuals under cover of varivus types of foliage At various radar frequen-
¢ies. In the gvent that airborne radar techniques appear to have promise of detection of
hostile activities, these techniques will be evaluated for use by friendly indigenous forces
in selected vemote area conflict situations. ’ '
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Progress to Date ~ ARPA has a joint program with the USAF Systems Command
Reconnaissance Labors tery to accelerate measurement efflovts - Im some specific aspects

of foliage penctration by radur,

The effort cncompassas onc~way measurements of the amplitude and phase defect
oh transmission through selected foliage cover at a number of selected [requencies.

At these same {requencies measurements will be made of twu~way propagation
using calibrated targets in forests. These iacasurements will provide a basis Jor deter-
mining the feastbility of obtaining a useflul coherent sy nt“f.’tu.wipu.‘ltu:o side~looking radar

to detect the types of targels described above uader forest cover.

Plun and Schedule to Compléte = The curzent measurement program will be-com~
pleted early in FY 65, ARPA plans to extend the irequency range of the one=way meas-’
urements as discugsed wnder Task B in Technical Area I

{3 !llu mnatcd N:ght Ph:;iu _r.'np}g_

Objective = To evaluate the use of lasers or strobe- hght Hlutninated :ught photog-"
raphy Tor detection of hostile activ mcs.

Standard aerial photograply equipment applicable to a variety of purposcs is availe’
able for usc in'daylight acrinl reconuaissance. This task, using lasers or strobe lights
for seleclivé illumination, is aimed at providing an equnalunt capability for night recon-
naissance; it incovporales characteristics which minimize the hazavrds attendant with
alerting hostile forces, thereby reducing the risk to low~level reconnaissance flights

from ground fire. In the cvent this technique is found to be effective for remote arca

conflict situations, it will Lo evaluated for use by friendly forces in such situations,

Progress to-Date - ARPA funds have been provided to the USAF Systcins Cotnmand
for implementation of a progrirm of investigation of techniyues of iluminated night
photography by the Reconnaissance Laboratory of the Acronautical Systems Dwxslon.
Authorization has beea granted for the following spcuﬁc efforts:

{1} Laser-Illuminated Airborne Scanngr

A centract has been tet to Perkin-Elmer Corporation to fabricate
an experimental aivborne system using a helium-neon CW laser to scan
the carth and provide illumination for an imaging and film-recording '
syslem. The {irst experimeniat model has been delivered for ilight
test,

{2} Ultraviolet-System

This syatem will utilize a bank of mercury arc hmps for il-
lumination with direct recording on film filtered [ov Lhe ultraviolet,
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Funds have also been provided to the USAT Systems Command
foy investigation of a technique of photographic integration proposed
in the Michigan study which may greatly enhance the usefulness of

"airborne photography in forested areas. As a partof this program
some sclected photegraphy of Thatland has been taken and processed
to evaluate the technique.
Plan and Schedule to Gomplete - It is planned to continue cffort under cach of the

categories listed above sulficiently far to permit assessment of the promise of the toch-
nique hefore praceeding further. - '

Additional funds will probably be commiitied in thig arca in-FPY-64,

(4} Visual Surveillance and Low=Light~Level Amplification

Objective - To improve the capability of human. observers in aircraft to detect
hestile surface aclivities,

A program of testing of the capabilily of human obscrvers to detect activities of
insurgent foreds is planned. The program will include controlled experiments with
known ground truth and will also encoripass evaluation of equipment and devices which
enhange the ability of airborne visual abservation, including the use of law-light-level
amplification techniques and devices {or obscrvation during hours 6f darkness. '

Progress to Datc - MRDC has \.cmpletcd a- field test of detection and identification
of human Leings from aircraft to provide definite information on the capabilities of an
ohserver in an aircraft, scarching for human targets on the ground. This effort was an
fmportant contribution tu a better under standing of the capabilities and hnntatlons of
visual reconnaissance, and prorequisite to investigation of equipment techniques, or
tactics that might be used in counterinsurgency operations,

" The RTAF implemented a test plan designed to accomplish these objectives. An
H-34 was used as fest vehicle since it provides the necessary range of speeds for the
tests, can catrry a large number of obscrvers on a single {light, and provides a rela-
tively ciear field of view: The testing hnas been done near the RTAF facilities at Ubon
because the desired visual backgrounds arc conveniently close, A report of the initial
test results was prepared and distributed; additional tests are planned.

DDR&E has directed that ARPA fund a program to evaluate low-light=level tele-
vision in counterinsurgency aircraft. An Air Force progtam plan to accomplish this
cifort has been reccived, reviewed, coordinated with Army and Navy, and forwarded to

DDR&E for approval,

Models of a hinocular stabilizer manufactured by Kenyon have been purchased and
shipped to Victnam, where they are being evaluated. These devices are intended to
enhance the capability of visual ebservation from helicopters and vehicles in motion.
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Plan and Schedule to Complete - Adci‘-.tjonal'_'visual obscrvati,on Lests in 'l‘hali'land"
will be conducted in FY-64. : - )

Funds will be ¢ omnrlttocl earty in thc next quartcr for svaluation of low- tight- level
television in counterinsy rgoncy aircraft. : :

_(ﬁ_fwfru--?.nnéll Photography

Objective - Te evaloate the use of spectra-zonal pholography in the detection of
]10511[(.. .mtwuma. - . . : : :

The techniques of using aeritl photographs of the same scdéne takey in selected
narrow spactral regions, using {ilm and {iiter combinations which are optimized for
these pariicular spectral regions, and of combining the resullant imagery in various
ways in order te [acilitate detection of carnoullagzed :wombush positions and caches of
weapots, underground caves and tunncls, and the lecation and extent of activity pn rouds
and tl‘-“lllb will be studied, -

Progress to Date - ARDPA ]m.a prov ided funds o the &maz.onla TFoundation for a
gencral (xpm'xmcutal program in the vse of epcctm-x.mml photoglaphy in tropical monn-
tainous avens o deteimine the extent 1o w}nch cvidence of humah activity can he detected
by these techniques. . : .

Pum and Sr_}lr:d‘110__[53__(_1533111}_1'ptL - ARPA plans lo conduct g comprehensive evalua~

tion of the t(-':,]unqm: of spectri-zonal photography in Thailand against all of the targets
cited above, This effort will be coordinated with the TR wmk discussed under TCLIIHLCJ.].

Arca 2, Task A, Subtask 1, above.

16}, Ergetromagnetic De ‘592292
DObjective ~ To evaluate the use of airborne magnetometers, adiometers, ind
other clectromagnetic detection technigues and devices in the detection of hosgtile activi-
_ties. The nse of atrborne electromngnetic datectiun techniques and devices, such as
magnetometers and radiometers, for the purpose of locating hostile foéces through
detection of pctive and passive clectromaigndtic emissions associated with those lorces
will be investigated and evaluated. In particular, this task will atlempl Lo determine
the elfectiveness of these techniques aod devices in Iocuting hostile elements pessessing
timited amounts of muteriel in rough terrain or undér dense foliage, -

Progress to Date - None.

Plan and Schedule (o Complete = Consideration is being given to #ludics and mate-

rie l)l‘t’i,"t"llnemto tesl the eflcctivencss of airborae mognetomuaeters and radion.cters.
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Task B - Surface Systems

{1) Night Vision

Ob_]et.twc - Te prqv:de friendly local forces with effective aida to vision to assist
in detection, survex‘lancu, movement, and empleoyment of weapons at night, Effort
under this task encompasses _«,va‘luatiom of activg light sources, active and passive port-
able infrared devices, 4>iasi.c image intensifiers, and other aids to night vision, to
dotermine Lhelr effnctwcncss in selected remote area conflict situations and thc;r ..tlllty

to friendly local forcés in those situations,

Progress to Date ~ CD'I-'C'V Lvul\mtzon of the uscfulness in'RVN of the standard
infrared mefisropc and weapon sight is completed. A report of test will be di stributed

in the near future,

Pﬁ]:in and Schedule to Complete - ARPA will continue to moniter the U. S. Army

programn it mi_,ht—msmn devices, particularly the development of passive image inlensi-
[icrs, and will scflu,dul.e evialnation uf these devices in Southeast Asia as appropriate.

{2} Dol:plcr Personnel- Suwelllancc Radar .

Objective - To cvaluate available portable ground radar equipment for use by
fna..nd[y focal forces in remote arca conflict situations. Suitable standard portable dop=
pler per-;enuel-survcl‘la.m_o radars will Le utilized to evaluate the offectiveness of this
technigue for detection by friendly local forces of hostile clements in selected

environuvents.

Progress to Date - The final report on evaluation of the AN/PPS-4 doppler
pcrsem*ol surveillance radar by MAAG-Vietnam has been distributed, This evaluation
was conductad with gxtcnswo technical asgistange of CDTC-V,

The MAAG recommendation that this equipment not be procured for use in Vietnam
has received the concurrence of COMUSMACY and CINCPAC.

This recommendation was baaed upon the limited usefulness of the radar and the
extensgive requirements for technical training of operation and maintenance personnel.

Plan and Schedule to Complete - The AGILE surveillance research program will
provide goneral data on expected defection range of targets of interest in different types

of ground cover,

No- additienal equipment development or evaluation is planned at this time,

{3) TIARA (Target Illumination and Rescue Aids)

Objective - To catablish the most suitable formulations, packaging, and dcliv‘ery
mechanisms for utilization of TIARA in remote avea conflict situations, and to cvaluate
its effectivencss as a target illuwmination and identification aid for use by friendly local

{forces,
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TIARA is a fluid chcnnhmnncsc(mt ma,tt,rml suitable for pack..lglnb ina variecy
of forms, Upon expesure to xir during permds of darkness, the rnatevial exhibits a
strong luminescence, which is capable of iHumination of an i.ntumity rmuc¢h brighter than
moontight. It will readily adhere to most surfaces and remain visible on dry surfaccs _
for periods of 30 to 45 minytes and on wet surfaces for peviods of ten days. ‘This task
includes investigations which seek formulatiens for the production of specified effects in
terms of duration, intensity, color, and wave length, Also included are invy estigations
and experimaents u*nml\mqj user and handler safety, . and packaging and dissemination

mechanisms and Lechniques.

Progress to Date = Under the ARPA-Gunded TIARA Program at NOT5, China Lake,
hand grenades, rifle grenades, marking sticks, 8l-nun mortar shells and land mines
hive boen packaged and tested; auantities of Erctndes and nmr}u.zg sticks were shipped

to Vietnam for ficld uv‘.lualmn.

No useful test results have been obtained Youvause of difficultivs with TIARA muni-
tions nccasioned by chemical deterioration of explosive boosters by the TIARA mate evial
and rostrictions imposed on use of the items by classification and unresolved questiens
of toxicity, Tests in Vietnam have been indefinitely suspended.

The U. 5. Navy Modicalt G senter at Bethesda has perforimed tests of toxicity of the
TIARA material with labarcatory ‘anirials in au ericlosed apacc and has issued & report
that TIARA is toxic whun inhaled in t.othmcd spa.cc.

Toxicity under normal cond tions of ;tor‘lge and use has not been fully established.
Tests are continuing.

NOTS has bech provided with additional funds for rescarch on the mechanism of
chemiluminescence to estnhlish means for control of lummodlty, rolrn‘, and persistence
with the compounds PR. 155 and PR 156, :

Additional reseavch fimds have been provided to American Cyienamid Company to
study other chemilumincscent compaunds.

NQOTS has also been funded to package TIARA in the form of drop-zonc panel mark-
ers, and parachute signal flaves for use as marking devices. Such new devices arve ex~
pected to be tested under the auspices of MRDC when they hecome available.

Ptan and Schedule to Complute = ARPA has tevminated §ts support for additional
weaponizalion eflorts in view of unresolved problem areas such as loxicity, explosive
compatibility, and the lack of suitable plastic container materials,

Research in chemiluminescence will continue throughout FY-64.

{4) Persistent Tdeutification Chemicals

Objective - To uvbtain and provide ficld evaluntion of suitable ¢chomical materiats
which may be dispensed in arcas of hostile activity to mark the person or clothing of
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persunnel passing through such arcas and thereby facilitate subscquent detection ,' track-
iag, and identification, Several potentially promising chemicals are known which have
characteristics suitable for investigation as detection and tracking aids. These are:

{1} Chemicals which flnorc'scc under ultraviclet source,

‘ .
{2) Chemicnls wlm:h produce a lasting d:sro—loratum of thc skin which

is rcadily detected visually,

{3} ‘Chemicals which praduce distinctive odors which are detectable by
human beings. ’

{1} Chemicals whic¢h produce odors which are deteclable by dogs or by
chemical senscrs, byt that ave not readily detectable by the human

nose,

{5} Radioactive isotepes of suitably long half-life w}uch can be de-
tected by existing - mdmtwn detectors.

Included in this task are mvﬁst«gatwns of means for dispensing the materials and
detection mechanisms and devices.

Pro vgress to Date ~ ARPA has a funded prouram with the U, §. Army Quarter-
master Research and Engineering Command to investigate the use of squaline to matrk
individuals fst subsequent tracking and identification by trained dogs.

Training of selected dogs and field trials conducted with the assistance of the scout-
dog unit at Fort Benning have established that dogs can be trained to alert on the scent
of individuals marked wilh g very small quantity of squaline.

Expevimentation on means of disseminating squaline in dust and liguid formula-
tions and determining the quantity required to contaminate a sclected area has been done

~ia CONUS.

A final veport will be distributed in the near future. Results appear very promis~
ing for the use of this technigue in selected situations. ' o

~ The Ariny Chemical Center also has a program to investigate the usc of dissemi-
- nated chemicals for tracking, detection, and identification of intruders, ARPA éxpanded
the study to include the use of various types of encapsulated chemical marking apents,

One possible means for post-~tombat detection of insurgents is the use of the paral-
fin tost to isolate persons who have been using weapons. . While it is recognized that the
paraffin fest cannet provide an absolutely reliable indication that a person giving a posi-
tive reaction is an insurgent, the test could conceivably be uscd to screen large numbers’
of persons to eliminate those who give a negative reaction. The much smaller number
remaining can then be subjected to other investipative means, - [lowever, it is necessary
to determine the rate at which suspecks can be screened by the test. To this end, a group
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of five enlisted mea and one officer from l RTA Security Battalion in Thailand under-
went a four-week training course in the paraffin test at the Scientific Crime Detection
Division of the Rangkok Police Department. Prefiminary trials at the RTA Infantry
Center were encouraging. A report of these trials has been distributed,

ARPA has funded an investigation of the detoction mechanism cmployed by the
housefly for specific chemicals. This effort is dirgcted toward the eventual synthesis of
detectors which have a very high sdnsitivity;

i

Plan and Schedule to Complute ~ ARPA is cunsxdcnug a field evaluation of the use

of clugs and squiline in Soutnca st Asm.

Research on chendcal (,man‘ltwns in T}mlhnd is planned under Tf‘ﬂm’lrﬂl Arca kb,
Task B,

'{5} _E‘ng_lgl_lﬂ_cl"al and Subsurface=Cavity Detectors

Dbjoctive ~ To provide tactical, man-pack ¢quipment for deotection of nail boards,
buried caches of weapons, other metalllc equipmment, and small sybsurface cavities used

by hostile forces,

Hostile forces in remote area conflict sitnations utilize vavious types of metallic
devices, such as nail boards, to retard or disrupt pursuit. They also hide weapons and
other material, and utilize subsurface cavitics, both natural and man-made, for caches
of materizl, the hiding of peracunel, and for escape routes from Lamlets or vitlages
which have been under their control. Friondly local fovees require 2 capability to detect
hidden metal and subsnrface cavities in the course of sweep and search operations and in
the screening of persounel ba land aixl those involved in river and canal teaffic,

Sensitive magnetometers and mine detectors have the capability of detecting very
small ‘pearturbations in the earth's magnetic field caused by the presence of magnetic
materials and subsurface anomalics. Most available types of seusitive magnctomclers
are large and complex instruwments, or require highly trained personnel and tedigus
scarch opevations, This task is almed at cbtaining simple, lightweight devices fov the
detection of Mdden, metal aad small subsurface anomalies,

‘Progress to Date = ARPA has funded the Naval Qedinance Laboeratory at Covona,
California, to investigate the usc of the Hall effect in thin semiconductor filins, and theiv
incorporalion intv magnetometers for detection of buried metals,” This program is a
one-year effort and includes delivery of ten liphtweight, portable mag;mtnmcturs suitable

for lield evaluation,

An additional program of technique dnvestigation has been funded by ARPA and is
being undertaken by the U, 8. Army Engincer Rereavch and Deswclopment Laboratory,

Ft. Belyoir.
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It includes:
{1} Magnctic-100}3-détecti0|_1 of personnel Cdf!—')’ilug Weapons.
{2) Detcction of metal in small beats with a buried magnetic loop.

- {3) Datection of buried metal objects by means of 2 modified
~ mefallic mine detector,

{4} Detection of tunnels and caves with a modilied nonmetallic
min¢ detector.

The devices c‘lcat ribed abmn. arg mtendcd for {ield ev.;Iuatmn in I‘hmland

. CDTC-V has t.mnplcted an evaluation of the AN/PRS-4 inine detector, Thcir re-
port of this evaluation concludes that this equipment does not offer- sufficicitt perform-
ance improvement over the standard AN/PRS-3 te warrant its teplacement in Vietham,

‘ CDTG-T (now MRDC) hus tested a form of earth auger, the Oakficld punch, for
detection of subterrancan tumnels, Tests indicated ihat the method is toe slow, and it is
therefore being abandoned. A test report has been distributed.

MRDC has conducted experimonts on detection of metal in sampans using a wire
1eop erectad over a ¢canal. Results of these experiments were not encouraging hecause
of the high noise level of the galvanomeoter used as the detector. Better vesults are ex- -
pocted from the buried loop and sensitive low-nnise amplifiers being developed under
the Ft. Belvelr program, A rcport of test has been distributed.

Plan and Schedule to Complete = Delivery of an experimental magnetic~-loop detec-
tion system far test in Thailand is expected in eavly 1964,

Additional experimental work is planned on the Hall-cffect magnetometer in an
attempt to find a suitable solution to the problem of gincelling the cffect of the earth's

magnetic field,

- Task C - Naw.gat:mi and Beacon Equipment

i ——

{1} Acrial Naviglatiun System

Obje~tive ~ Friendly lecal forces require an adequate capability to insure that their

aircraft engaged in acrial delivery, firepower support, and resupply of their surface
units can reach their objective avea and return te base under all conditicns of visibility.

In scveral ramote area conflict situationsz, the eavironment and the nature of the
. operation place a premium en the capability of friendly local forces to utilize aircraft
under all conditions of visibility in ovder to effect surprise attacks, conduct effective
airborne surveillance at times whon hostile forces can otherwise move undetected, and
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provide fire support and resupply of mobile units, outposts, and himiets, To perform
these missions with a reasonably high prebability of success, the aircraft must be
equipped with elfective navigation systetns. The aireraflt invelved are predominantly
retary-wing and subsonic fixed wing, and reduction in the volume and weight of nyviga-
tion equipment to be placed aboard is geancrally of critical importance.. Furthermore,
the problems associated with providing for the security of any system which must rely
on a.number of widely dispérsed fixed ground stations place a premium on a system
which is self-contained aboa'rd the aivcraft, _-Opcmti'on, maiatenance, and logistics
problems impose a nedd fur a system which is usable aboard all types of aircralt likely
to be involved: i e.y 2 universally mountable system rather thaa one specially tailored
to each separate type of aircraft. '

This task invotves the selection and evaluation of suitable, wniversally mountable,
" self-countained acrial navigff-tion systems for use by friendly local forcos aboard the
rotary-wing and subsenic fixed-wing nircralft they typically utilize in their distinctive
environments. Also, for COIN fixed-wing aircraft, o companion cffert will include the
selection and evaluation of n ground~chain system to operate with aivhorge and mohile
ground receivers, ' ’

. Progress to Date < The U, 8. Navy has been funded to procure three moedels of the
‘RYANAY IV sclfecontnined doppler navigation system and.onc madel of the LFE deppler

navigator,

The RYANAV IV systems ave to be mounted in' CHI-21, CH=-34, and YAC-] Caribou
aircraft in RVN for field evaluation in Southeast Asia, following lengthy CONUS testing.
The LTE system has been evaluated by the U, 5. Army Aviation Board al Fort Rucker,
Alabama, in comparison with the RYANAV IV. A rcport of this test confivmed the supe-
riority of the RYANAV [V, ' '

The evaluation of the RYANAV TV,in RVN has been hamperad by equipmient mal-
functions not enctuntered in prior CONUS tests, The latest model is now installed in-the
Caribou, and the evaluation is centinuing. '

ARPA has funded o program to evaluate the airborne, vehicular, and man-pack
receivers of the Arvmy-developed position fixing and navigation system (PFNS) in Vietnam
against « DECCA ground systom installed by the USAF. This system depends upon ve=
coption of low=frequency signals from a master and two or more slave stations on the

ground.

. Plan and Schedule to Complete - ARPA will continue the evaluistion of the
RYANAVY IV and the PFNS systems in Vietnam, both of which should be completed in

FY-64, :

ARPA will monitor the development and.evaluation of other navigation systemis by

the Scrvices.
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{2} Ter minal Guidance Boncon

hc'hcnptt'r dqlwct’y of troops ‘lnd supp;les by frie: vlly loral forces into small unprepaved
diop zones with a single pass of the transporting aivcraft,

A beacon is reguifed which is compatibile with standard ADF equipment currently
installed in airvcvaft available to friendly local forces, vugged and light enough o be
landed with a parachutist or carried by a mcm‘m.r o an exrended patral, and capable of
emitting a coded signal for drop-zone or ground-unil identification. This task involves
the selection and evaluation of suitalle Leacon equipment for use by friendly local forces
in their own distinctive environmental and operational sitvation, .and. any necessary de-
velopment programs. :

Progress to Ddte - CDTC-V has conducted preliminary evaluation eof the West~
mont Terminal Guidance Beacon; 50 of these beacons have heen distributed for OPe T
tional evaluation by U. 8. Special Forces and ARVN units. L'his beacon operates by
radiating a coded signal which gives azimuth bearing inforination to an aircralt equipped
with standard ii)»y-[rcqr,wncy'i&l\JF aruaipment.

ARPA has obtained models of the HRT=2 and HRET-6 beacons and associated equip-
ment for cvaluation in Vietnam, These bencons, like the Westmont, operate with the
standard ADF equipment, but have proved superior in CONUS tests, Tests of the HRT-2
and [IRT+6 are under way, Preliminary results on the HRT-2 indicate that good bearing
accuracy and adequate range arc obtained, but that a suitable dz-op-r :leasce signal is not
provided, :

Plan and Schedule lo Complctc = Testing of the HHRT-2 and [IRT=6 should be ¢com=
pleted in early 1904,

{3) Ideutiﬁcntiou and Location nf Air-Dropped Equipment

Ob_;u tfive = To provide a device which will enable fr umdly local forces to locate
and :dewnfy air-dropped equipmenl or supplies.

Adr-dropped equipraent is difficall La locates in the terrain and vegetation conditions
typically encountered in remote area conflict situations. This problem can be partially
alleviated by improving the precisinn of the air drop througl effective identification of
the drop zone by mceans such as those described.under the TIARA and Terrminal Guidance
Beacon tasks. Improvement is possible also hy increasing the visibility of the air-
dropped cquipment, such as by marking with TIARA or viher chemiluminescent mate-
rials. While the foregeing techniques are helplul under some circumstances, a more
positive means by which surface units can loeaty their aie-drovped supplies is also
needed; Ultra-miniature, bhattery-eperated rasdio transmittérs which are compatible in
frequeicy and raodulation with standard porvtable field radios offer promise of providing
a positive means for locating air-dropped equipment. Tn operation, the devices will be
attached to bundles prior to air drop, and will provide a2 homing-signal foe use by ground
units in locating the bundie (stondard FM VIIF transceivers used by ground units can
be e¢quipped for thig purpose with direction-{indinyg antenhas which are currently available
through MAP sapply channels),
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Progrces to Datc = A development program has bccn completed with Ry.-m Elec-
tronics Corporation to obtain intérim test models of transmitter and receiver units suit-
able for field testing. This prozram was not successiul because of a technical problem
encounterved in the design of an antenna, which inust be part of or affixed to drop Lundtes
and radiate effectively regardlnss of the aspert of the bundle on the ground.

f.ictury -‘-.CJhlf‘l.Oll to thw problt.m w1!1 be funmded in FY- 64

{4} Tactical Maps
Ohjective = Lo determine a suitable material on which to print tactical maps for
usc in tFopical remote arca conflict situations. Majrpaper normally available docs not
retain its usefulness in ¢combhat when exposed to the tropical climatic conditions. A high-
wet-streagth paper or similaz material is required to withstand the long exposure to
dampuaess and high temperatures involved in trgpical rermote avea conflict eperations,

Progress to Date ~ Re-evaluation of f*::.mp-[cé of Japanese high-wet-streagth paper
Ly the U. 3. Army M’ap Service has egstablished {hat this paper docu. meet Yo S, military
specifications.

Maps printed by the National Geographic Service of Yietham from U. 8. Army Map
Service plates have proved to be of excellent guality. - '

Feasibility of printing photormaps in a range of colors has been investignted by
CDTC-V with the ARVN Engincer Topographic Company.

A report of this task has been disiributed and the task is counplete,

{5} 'Pal'lrpl Locatiilg System

Objective « To provide an cffective capability for patrols and others mobile ele~
ments of friendly local forces operating at extended distances ([0 to 100 miles) from
their pareat unit or base to locate themnselves on the ground accurately and reliably,
Penetration patrols and other ground parties operating at oxtended distances from parent
units or bases require a cipabilily to locate themsclves precisely on the ground and on
maps in order to arrive at preselected locations, or to repert their location to their base
ov suppart aircraft, This equipment shovld he designed to be transported and aperated
by a patrol member operating (or extended periods-in difficult terrain,

Propress to Date - Arrangements are being made to provide man~pack and vchic-
ular units of the Bendix-Pacific Position Fixing and Navigation System {PF'NS), tog(.ther
with operation and mainténance personnel, for {icld cvaluation with the low-frequency
navigation ground system installed there by the USAP in RVN. The PFNS cquipment
will be tested and evaluated as a joint U. S. Army and COTC-V program,

Plan and Schedule to Cc;mplcte = Delivery of PFNS u.x.u\fcra 1o Vietnam is ex-
pcc!cd in ¥Y-54. Schedyled test duration is six months,
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Task I> - Sccurity and Protection Systems

{1}_Railway, Pipeline, Powerlineg, and Road Sccurity

Objective - To provide a capability to detect activity assoclated with sabotage or
preparation for ambush on railroads, pipelines, powerlines, and roads. The problem is
one of datecting an act of sabotage such as detonation of an explesive charge, or detec-
tion of activity invelved in emplacement of demwolitions, placement of barrivudes across
roads or rails, removal of sections of railroad track, or preparation of ambush firing
pusitions. The capability must include remote detection of the activity and means to
pruvide warning in advance of an .'unbush. .

remote dcfb—ﬁhtlozt of mincs bly clcctromagr\c;m radmuon.. Plcatmny Arsenal rcporied
that this technigue is quite uncertain of success and thevefore not yecommended for

implementation,

ARPA alsn funded a study of fcas-ibilil-y of the use of 'Y guide' to detect disturb-
ance on o railroad bed. IDA made the investigation and concluded that the system is
expensive and casgily disabled or spooied.

Other studics of rail and powerline security are digscussed under Subprojc-ct VI,

Plan and Schedule to Compicte ~ ARPA plans to fund in FY-64 a nine~-manth feasi~
bility study of ihe use of qcoust:.c, seigiic, and nmumtlc-loop sensors as & rail security

detection and alarm system. . \

Other detection and alarm systermns for railroad, pipelne, and powerline socumty
will be investigated. :

Drfaction of road ambush positions is included in the IR and photographic surveil-
lance Investigations reported clsewhere in this section. '

{2} Airborne Ground-Fire Detectors

ObL_llve -~ To provide devices which wiil detect the fact that an airerait has been
fired upon by small armas.

Rotary and subsonic fixed-wing aireraft employed in remote area conflict support
operations are subjected to the hazard of small*arms fire. The ambient noise level
frequently precludes detection of this ground {ire by the pilot or crew unless the aircraft
is hit; even then crews have sometimes Leen unaware thal the aireraflt has been attacked,
IHéwevear, if the pilot could be alerted to the fact that bullets. arce passing nearby, evasive
action may ke possible before the aircraft is hit in a vital spot. This capability would
also facilitate the identification of areas containing hostile clements, The c¢ffort under
this task will be to develop and evaluate devices to provlde this capability for use by

irmndly local forces,
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. Progress to Date -~ ARPA has Innded Bissett-Berman tlirough the Army te devﬂup
an acvustic system to be mounted on alveraft to deteet the passage of small arms pro-
jectiles close to the aireraft and to identily the quadrant of closest passage. -

The Avmsy Htself has funded development of a different type acoustic s;'stem from
Thiokal which is intended to detect passage of a bullet and to determine the angular di-
vection from which it was fired.

‘dlu:\tmn by the Limited War Laboratory indicated less. than &..tl:lsfacmry poer-
formance of the Bissett-Berman and ']hmknl systems,

Plan ang S( hedule to Complete - It is planned to ventinue efforts to d(.velop a SuH:'n
ably 51n1p1c and reliable bullet detector and to provide models for cvalu«u.wn in Victn.tm.

131 Patrol and 0“’1’°§£..I£‘£E‘_‘£?12’?_IZE¥P£§L{E.§

Ob.[c-(,n\ c - - To obtain nnd evaluate devices which will facilitate detection of thie
intrasjon of p:tnol or o:'tpo it perimeters by hostile elements,

Lightweight, portable intrusion-detection devices are required to per mit #n outpogt
or patrol to obtain warning of enemy passage or breach of A defensive perimeter, This
task encompasses the selection or development, and evaluation of various detection de-
vices which have promise in this application.

I’Logu‘,::f_.t__o Date - The AN/GSS-9 break-wire inlrusion detection device has heen
obtained frotn USAERDL for evaluation by MBRDC and CDTC-V. This dovice is operated
by stringing a very fine twisted pair wire along the ¢arth and therough bushes; when the

wire is brolen, a lipht or buzzer is actuated.

, ARDA has alsg obtained models of o break~wire deviee from Scepe, Inc, This
device differs from the AN/GSS-9 in the circuitry employed and in the ase of a single~
sivand nylon=clad wire; they will be given comparvative evaluatinn in Southeast Asia, In

addition, meodels have been {furnished to the U, S, Aviny Special Forces at Fort Dragg,
© the USMC Landing Force Development Center at Quantico, and various other agoncies of
the U 8. Government for evaluation.

Test reports have been distributed. ‘Results indicated that'the device iy patentially
very uscful but that some redesign was vequired; ARPA has funded development of im-
proved models by Scope, Inc,

Plan and Schedule to Cumplate - Improved medels will be shlpped to CD TC-V,
MRDC, and interested Scrvice agencies for evaluation early in 1964,
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AGILE SUBPROJECT VI

INDIVIDUAL AND SPECIAL PROJECTS

SUNPRQJECT OBJECTIVE

This subproject provides fpr cehtralized management and centrol of those AGILE
efforts which hecause f sensitivity, diversity, or uniqueness of application are not in-
cluded in olher s_cgménts of the AGILE program, As a canscquéncc, this suhproject °
covers a wide range of technical areas and involves varying applications of research
and éngineering resourees in a broad spectrum of disparate fields, While the techuical
areas and lasks currently being pursued under this subpruoject are shown on the iin-
mediately following page, it should be emphasized that its composition is, by design,
flexible and subject to change, '
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SUBPROJECT VI TECHNICAL AREAS, TASKS, AND SUBTASKS

Listed below ‘are the major technical arens add the tasks and subtasks in cach
area, with which this subproject is concerned, Succeeding pages contain the summaricy
of their objuctives and status, :

Technical Area t, Military Chemistry

i

.

Task A, Defolintion .

{1}
{2)
)
(4)
(5)

HIDAL Herbicide Spray System

FIDAL iferbicide Spray Sysiem

Modified MC~1/C-123 Hurbivide Spray System
FS-AMD/C-1130 Herbicide Spray System

Herbicidal Chemical Rescaveh and Test Program

Task B, Crop Pestruction

(1}

Herbicidal Bomblet Cluster System

Technical Avea 2, Pidycholopical Warfare

Task A, Mobile Audio-Visuul Unit

Task B, High-Poweér Veice-Amplificr System

Task C. Man-Portable, Sc=Contained PA System

Teclmical Arca 3, Medical Resegarch and Eguipment
B AT S & M T oo ki ey

Task A. Individual Aid Kits

Task B, Leech Repellents

Task C, Junple Litter



Teghnical Area 1 - Military Chemistry

L) 1 Pt
Backs r_\mlnd

Historical expevience in remote arca conflict, and more especially in counter-
insurgency, has revealed a number of specint problems. Typically, insurgent forces
cinploy concealinent and surprise in their conduct of operations, especially ambush
operations aleng lines of commmunication. Meoreover, for establishment of insurgent
uparations bascs relatively large, secure, and naturally seyuestered aveas are nec-
Especially in hurnid tropical Jocations where floral und vogetative covering is

essiry.,
Conversely, provislon of food has

dense, Insurgents may have a significant advantage,
generally been one of the mast difficult problems for insurgent groups to solve, Fre-
quently cul off from normal economic ehanneli of Cistribution, and wilhibut a dependable
supply system of their own, insurgents must often resort to raising cropg as a collateral
military function or foraging for wild edible items,

These conditions existed and continue (o exist in Vietnam, At the request of the
RVN, Projeet AGILE has undertaken the development of chemical systems designed on
ilie one hand to defoliate indigenous vegetation and on the other hand to destroy cdible
nlants on which the Viet Cong depend, The arimeary einphasis has been on the develop-
ment ond aerial dissemination of these chemicals, Since the inception of these tasks,
. the focas of geographical interest has been externded Leyond Vietnam,

Task A - Defoliation

Ohjective

To identify new herbicidal chemicals more cifective than prescatly available
conunercial compounds and te develop advanced dissemination systems for defoliating
vogetation in order to improve visibility around installations and along likes of communi-
cation, thereby improving the air and ground surveillance capability of the friendly
forces and reducing the insurgent's frecdom of movement and ability to set up ambushes

undctected,

{1)_1IDAL Herbicide Spray System

Objective - To develop an herbicide ‘spray-system for emplayment [rom
helicoplers,

Progress to Date - The acronym DAL is derived from Helicopter Insesticide
Dispersal Apparatus - Liquid, This herbicidal spray sysiem was conceptualized as a
modified version of a U, 8. Navy =tock ilein originally desgigned for insect comrol, Its
components are a 200-gallon glass-fiber tank, a positive-displacemant clectrically
driven pump, Lwo stainless steel booms, cach 25 feet long and crpipped with spray
nozzles, and ancillary plumbing, The system can be mounted in 1§-34, 11-19, and simi-
lar rolary-wing aircraft, As modified for defoliation wae, the electric mator/pump has
been chinped to alléw approximately three timeg the eriginkl {low gate and continuous
rather than intermittent operution, Doom hangers on the aircraft have also been
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Btu.ng!hl..ned T}m loadcd weight of this system is 1ppr0}.1m'tely 2,500 pounds, Hcpcnd-
ing upon the (1e:131ty of the agent fill, (See Figure 48),

In Novembcr, 1962, the U, 5. Armmy CBR Agency, on AGILE's behalf, undertook
the modification task outlined above, Modifications were made and ground tests were
fompleted by Februazy, 1963, During the peried May-July, 1963, acrial tests were
perfurnwed at Eglin A¥ B 1o determiine deposition pattern, droplet size, and agent re-
covery at two altitudes and at two airspeeds, Flight stability and eperational function-
ing/reliability were also confirmed, No dilficultics wére encountered, New pump
meotors, electrical corhponents, and spray nozzles huve been sent to Vietnar Lo be used
in medifying the five RVMNAL operational HIDAL sysi'ur'r'ls. A special report entitled
HThe Employment of Helicopters in Defoliation Operations in the Republic of Vielnam"
(C) has been published and is available frorn the Defense Documentation Center under
AD 346489, '

, Plan and Schedale to Complete - A fiual report is in preparation by Edgewood
Arsenal and Ft, Detrick and should be available inearly 1964, No further effort heyond
this final report is planned

{2.) 4- "IDATL, Hcrb.c ule ‘3pmy Sy_stq,m

Qujective = To develop an herbicide epray sysiem for cinplayinent on fixed-wing
aircraft of the AD-6 class,

Progress to Date - The acranym FIDAL is derived from Fixed-Wing Insecticidal
Dispersal Apparatus -~ Liquid, This systerm was conteptualized as a modilled 300-gatlon
auxiliary fuel tank {Aero 133} {itted at the front with an clectrically controiled variable-
pitch fan, Upen activation, the fan positions itseclf Lo a presclected pitch, rotates in the
airstream, and drives a centrifugal pump, The punp, which is sclf-priming, picks up
the agzent from the hottom of the tank, and when sufficient pressure is built up {15 psi},
[orces the agent through a boom al the rear that is [itted with 14 spray nozzles, The
toaded weight of the tank is approximately 3,300 pounds, depending npon the specific
gravity of the agent fill, An AD-6 aircraft cin carry three of these tanks, (See Fig-

ure 49},

In November, 1962, the U, 8, Army CIR Agency, on AGILE's behalf, undevrtook
the development of the U, 8, Navy concept outlined above, By February, 1963, a com-
mercial organization had fabricated six protoiype systemz and subjected them to ground
and prelimninary company flight testing, The six units were delivercd to Fglin AFD in
Mareh, 1963, for full-scale calibratien testing and system evaluation, During the peried
May-July, 1963, calibeation tests and flight evaluations revealed a number of engineer-
ing deficiencies, Analysis of dala collented during this threc-maonth test cycle was car-
ried out during August, 1963, Ou the Lesis of this analysia u st of further mmodifica-
tions was preparcd and the prototypes will be returned to the comiractor for rework,

Plan and Schedule to Camplete - The contracter is expected to have completed the
rework of the six units and to have conducted in-house relinbility ground and {light tests
early in 1964, ‘'Fhe units will then undergo full-scale system cvaluation and calibration
at a U, 5, Government facility, It is currently expected that a final report will be
available by mid-1964,
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FIGURE 48,

HIDAL HERBICIDE SPRAY SYSTEM
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FIGURE 49, FIDAL HERBICIDE SPRAY 5YSTEM

154



{3} Modified MC=1/C~123 Herbicide Spray Systein

Oljective - To develop an improved herbicide spray system for employment with
I.on;,cr range, high- L()d.d—(‘.“l[).u,lt)' aircraft of the Cr123 type. .

PID‘E’[QSS to Date - This aysfem was conceplunlized as a modified MC I, 1000-
gallon tank and two 20- hp gasatine enpines driving cenirifugal pumps. plumbed to two
wing-mounted spray booms ind one tail boom, The pumps and booms are manually
wvalved to permit any combination of single or nmiltiple boofm-pump oparation. ‘I'hé loaded
weight of this equipment will be about 7 tons, The modified sysiem is to produce adrop-
let size of approximately 300-micron diameter, homugeneity of deposition in a 300-{oot
spray svwath and a homogeneous deposition rale of 3 gillons per acre when used. with
herbicides with physical charvacleristics comparable to agent "PURPLE," (Sce Figure 50}

In May, 1962, the U, 3, Army CBR Agency undertook, on AGILE's behalf, the
tisk of re-engincering the MC-1 systein to mcet Lic above concept, This work was to
be cavried oul in two concu rrent phases: one to re-engineer the épray noxzlzs to achieve
300-micron droplet size and a honegencous 500-foot spray swatly, the othér to re-
engincer plumbing aud moaotor/pump assembly to achicve a deposition rate of 3 gallons
pet acre, The rexcnpgineered protatype was installed in a C-123 nireraft during
February, 1963, and spray trials were begun at Eglin AFB in May, 1963, Minor design
deficiencies were voted and correacted during this peviod and spray trials continued in-
termitlently during June as weather and grid-area availability permitied, In July, 1963,
terminal Bpray tests were run using the finalized version of the system, In August,
1963, the aircraft was returned to Olmstead AFB for recording and production drawings
of the meodificalions, This recording was completed in December, 1963, and the modi-
fied system is boing o.t'icrcd Lo USAY Jor their retention and use,

Plan-and Schedule to Complete - The data Lollbctod during the spray trials run
between May and July, i‘)b'i, are being reduced and analyzed, A final report is in
preparation by Edgewood Arsenal /Ft, Detrick and is eipectesl to be available early in

1964, This report will complete this subtask,

{4} F5-AMD/(-130 Herbicide Spray System

. Objective - To develop a modular, high-capicity herbicidal spray system f{or use
on aircraft of the C-130 type, _
Progress to Date = This system wis concoplualined to consist of 500-gallan

modnles which can be installed and removed readily [rom an aiverafl {under one hour},
will not require aircvalt modification, amd will be powered by prassare hottles rather

thaz pumps,

In May, 1963, USAF-8C, acting on AGILE's behalf, began work to develop a
gystem to meet the above concept, In June, 1963, a centract was let with the Aircraft-
" Missiles Bivision, Faiechild~Stratos Corporaticn, for the design, development, and
production of six complete systemns for aircraflt testing and one taok unit for specimen
testing, Work under this comtract is continuing, A detailed evaluation of performunce to

date is expected In January, 1964,
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FIGURE 50, MG-1/C-123 HERBICIDE SPRAY SYSTEM
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Plan and Schedule to. Complett = Pending the receipt of the above-mentioned
evaluation it is projected that delivery to Det 4, ASD, ASQW, Eglin AF'D, ‘will be ef-
fected in the first quartev of 1964 and that flight tests and -system evalu.ttion will be nc-
compiished during the second quartcr of 1964,

(5} HerbLicidal Chemical Research and Test Progrﬁm

Objective =« To avyuire wnd scroen a variety of newly developed herbicidal chemi-
cal compounde with a view te identifying batter apents for use in military defoliation and
crop cdestruction,

Progress to.Dale = This subtask is being carried out in four.phases under a jolnt
arrangement with the U, 5. Army Biolegical Laboratory,. Ft, Detrick, Maryland, and
the Agricul'ural Research Service, U, §, Departmoent of Agriculture, Beltsville,
Maryland,

_ Phase [, In January, 19463, the USARIOLADLS was assigned the task of locating
souvces for and procuring test quantities of new candidate phytotoxic chemical com-
pounds, A number of syuthesis contricts were let with leading companles in the herbi-

" ¢ldal chemical field, In addition solicitations were made to the general industry for the
submission of new compounds showing promise, As pew compounds adre received they
are sabjected to primary screening tests for phytotoxic activity, Compounds which pass
this primary screening are advanced to Phase 11,

Phase I, In Janmsavy, 1963, the Agricullural Research Service, U, 8. Departiment
of Agriculture, was given Lhe responsibility for establishing two CORNUS ficld=ploet test
sites at which secondary screening and rescarch in principle of kilt, evaluation systcms,
tiine-rate of kill, and environmental cffects could be investigated, For time-phuse
reasens the program initiation was delayed until April, 1963, College Suution, Texas,
and Mayaguez, Puercto Rico, were chosen as site 1nc‘;tmns and normal perscnnel and
facilities buildups were carried out during the period May-December, 1963, Scveral
subprograms, including liekd spray testing, were initiated during the fourth quarter of
1963, Examples include: screening spray tests on plots of whitébrush, smilax, hnisache,

"'um, sumac, und sweet bay {Texas); movement and persisfency of soil-applicd herbi~
cides in three discrete cnvironmental areas and seasonal susceptibility of guava to
selected foliar-applied herbicides {Puerto Rico),

Phase ITI, In January, 1963, the USABIOLADS was requested to establish a
Thailand test site and a program for on-site tertinry evaluation of various phytotoxic
chemicales, It was expected that deflinitive testing of already established phytotoxic com-
pounds would be earricd out during the first year with new compounds added ag they
became available from Phusa II, Norinsl facilities and peresonnel buildep were carried
oul Letween April and December, 1963, Although agreemients had been renched with the
Thai CGovermnent on tost sites some difficulties wére -encountered during the Summer and
Fall of 1963, Resolution of the majority of these problems had been nccomplished by
NDecember, 1963, Test quantilies of several chemicals were sent to Thailand, negotia-
tions for a C~45 spray configured aircraft were concluded in November, 1963, with
delivery of the aircraft in Thailand elfected in December, 1963, Substantive progress

-
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has been made on several subprograms and is continuing., Examples include hand spray-
ing of special test plots, surveying and lane clearing in larger test plots, with the major

effort to date.devoted to a botanical collection and identification program in collabora-
tion with members of several Roynl Thai Government facilities,

Phage IV, . In January, 1263, the Apricultural Research Service, U, 5, Depart-
ment of Agriculture, was'hsllccd te acquire, categorize, and evaluate botanical informa=~ |
tion necded for the interpretation of reaction selectivity of various phytotoxic chémicals,
Correlntions between vegetition in CONUS, Puerto Rico and Seutheast Asin will 11s0 be
derived, Lime-phasing ccuasideratiors dictated an infjation date of April, 1963, An in-
depth literature enrvey of the botany of Southcast Asin and special surveys on pterido-
phytes and epermatophytes of the Caribbesan area were launched in April, 1963, Iy
October, 1963, & complete. plant genera tist for the Caribbean area wus complctc and
miany data had been obtained for the in~depth survey of the flora of Southeast Asia, In
November, 1963, one senior Lotanizt began a 2-1/2-rhonth {ield trip in Soutlwmﬂ. Asin .
which is c.*-cpcctcd to prowdc much additional information,

Plan and Schedule to Complete ~ Al phases sre expected to continue their missions
at anticipated vates during the next reporting period, Current schedales call for com-
pletion of Phasea I and III by January, 1965, and Phases II and IV by March, 1965,
Periodic program reviews will determine whether additional work will be carrted oul,

Task B « Crop Destruciion

Objpctive

To develop sysfems for the accurate delivery of crop-destroying chemicals to
small plots of edible crops us a means of supporting, through technicyl assistance,
local [riendly forces in their denial of the insurgents® capability to use this method of
logistically suppotting their sperations againgl the local government,

-Propress to Date

The majority of the sublasks described under Task A - Defolintion also have some
application to this task, Under Task B one major offort is specifically devoted to crop
destruction: .

(1) HMcrbicidal Bomblet Clusler Systein - The conceptualization n o thig sysinm was;

"The herbicide bomblet is a one=quart wide-mouth tin-can continer
fitted witlh a booster and impact-detonated fuze, These bomblets are
clustercd in two designs. The designated X7 is composcd of seven
bomblets clustered in a cylindrical shape npproximately L1 inches in
diameter Ly 11 inches high, This cluster is dropped from an adveralt
in & manner suck that a lunyard is unrolled (yo-yn fashion} and enaps
the cluster ppen, #llowing the homblers re seatter and barst npon im-
pact, The loaded cluster weight is 37 pounds, The X28 design clnster
contains 28 bomblels in a cylindrical corfiguration approximately

158



11. inches in dinmeter, Fitted with a bailistic nese cone and hoat
tail, the cluster is 62 inches long and weighs, filled, 162 pounds,

The cluster can be hung from standard H-inch-centered bomb
shackies and functions in the same manner as the X7 "

In November, 1952, the U, S Army CBR Agency undurtack, on AGILE’s behelf,
the development and testing of systems to mect the above concept, BPuring February-
March, 19063, testing was carricd out.to determine bombiel source sirength, particle-
size distribution, distvibution patterns, deposition rates, clusler disparsion pattevns
and cluster trajectories, During May, 1983, tosts of functioning and dispersion on
marsh-land vegetrtion were carried out, During Jeme, 19063, static fiving tests to
determine dose rates vereus avea coveraye for marsh-laad vegetation were warried out,
During July, 1963, flight compatibility, stability and {it tests on AD-5 atreraft {sce
IFigure SEywere carried ont at speeds of 120 Lo 220 knots and under stresses up to 2-1/2
G. During August, 1963, an Edgowoad Arsenal comimittee evaliinted the accumaulated
test data and in Scptember, 1963, subnitted their report which stated that;

"Iwo elusters have been developed and tested to follill velorenced requirement,
"(i}, The E-156, 150-pound cluster contains 28 one-juart w-134
bomblets that burst on impact, The cluster is designed for levels
flight homberelense delivery from light aicceaft that Sre equipped
with I-inch mounting brackets, Tests have been successfully
condncied releasing the cluster from L-9, L-20, and U, 5, Navy
AD-5 aircraft, I is compatible with AD-6 and Mohawk aircraft,

A desired; it may be manually jettisoned from 11-34, H-19,
UH-1, and C«123 aircraft, :

"{2), The E~155, -i0-pound clus;ev contains s¢vVen ong-quart
LE~138 bomblets. This cluster is designed for rnanual jettison
only from M-34, =19, Utl-1, L-20, L-1?, and C-123 aircraft, ™

The evaluating committes estimated, baused en aceymulated test data, thai:

{1} The E-138 bombict conld be iilled in the field by seriskilled
personnel without =pacial equipment olher than a feunel, a hose,or

a gpigot

{2) The clusters could he agsembled, in the Iu,ld awvith hand tools
and a simple jig

{3) . Mission prepavation could be carricd out by a normally trained

aircrew,

Receipt in October, 1903, of the report of the Task Force Seigon Herbicide
Evaluation Team led AGILE to query CDTC-V on their interest in recciving tesl quan-
titics of the E-138 bomblet snd both the =155 and E-156 clusters, An affirmative reply
wilg received and action ia under way to mplewment this field testing.
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Plan éqd Schedule to'Completc

It is anticipated that test quantities of the E-138 bomblet and the E-l55 and E-156
clusters will be made available to CDTC-V by April, 1964, No estimate of the date for
completion of field testing can be made ut this time. '
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Technical Area 2 - Psychological Warfare

Background
The general consensus of expert thought on the problems of ceounterinsurgency has
_almost universally emphasized the need to obtain the cooperation of the masses, One of
the methods of obtaining this mags coeperation is-the application of a variety ‘of standard
psychologicalewartare techniques, It is, however, necessary to modify these standard
techniques, and any asscciated equipments, to adequately cope with the constrainis im-
pesed by she unusual and highly variant nature of the environment, the conflict and, in
fact, the masses themselves, This technical arvea addresses itself to the definition of
these new constraints, their vvolution into RED requirements, and the generalion of new,
techniques and équipments to satisfv guch requirements,

Task A - Mobile Auflio-\r'isual Unit

Chjective
To produce a maobile audio=visual unit eapable of operating in remote tropical

areas with the following capabilitics: public-address ‘system for voice and music;
motion-piglure projection system; and a self-contained power supply.

Progress to Date

In the Wope that already available equipment might fulfill this regquirement, two
Willys Audio-Visual Mobile Units were sent to Thailand in Getober, 1962, Five [iold
operationul tests were conducted in different environmental arens of Thailaed during the
weriod October, 1962 - March, 1963, These tests covered hot, vool, wet, and dry
seasons and wtilized four crews of drivers and operators, A Iinal test report was issued
in April, 1962, by the Joint Thai-U, 3, Combat Development and Test Ceater under the
title "Evaluation of the Willys Audio Visual Mobile Unit for Potential Indigenous Use by
Thai Forces" and is available froui the Defense Documentation Center under AD 4130014,
In summary the report concludes that the Willys unit docs not meet the ¢stablished re-
quirement primarily because the velidcle and audio- visual cquipment do not. withstind the
rigors of the environment inwhich they must operate. :

Plan and Schedule to Complete

The ficld tcsts already completod indicate the need to revise the performance
requirements for the modulay audic-visual system to insure that the resulting system is
rugged enough to survive in the environment, is packaged for man~portability, and is
capithle of being op-.ratt..d from a self-conliined power source, Such a system gould then
be adapted lo available local transportation whether it be man, animal, er véhicle,
.Pending an evaluation of various alternative salutlons, no further hardware R&ED or ficeld

tests have been planned,
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Task B - Iligh-Power Voice-Amplificr System

. Objective
To define a suitable high-pawer vetce-amplifier system {ov use [2om aircraft,
Propgress to Date

Two commaercial gystems were sent to CDTC-V in October, 1962, Oune 500-watt
unit was loanad to ACTLV by CDTC-V for installation on a UH~13 helicopter, Prelim-
inary test results indicated ranges of over one mile’with good intelligibility and highly
directional gualities, S

Plan and Schedule to Gemplete

" The requirement has been satisfied throagh joint cffort by the U, 3, gi'oups in
Yietnam, It is not piesenily planned that a final test report will be issued and no furthes
reporting will be made, :

Task C = Man-Porlable, Self-Contained PA System

Objective

A very lightweight, cnmpfe.teljr sealf-contalned mediﬁm-power PA system is necded
for psychalogical-warfare operations in remete areas,

Progress to Date

Utilizing ARPA funds the Naval Ovdnance Test Station has designed a PA systein
tailored to the requirement, This system (self-contained weight less than 80 pounds,
120-watt power cutput, range in excess of 1000 meters) was sent to the MRDC in
Thailapd where field tests were run in open country, hilly country, and jungle enviren-
ments, The results of these tests were published in May, 1963, by the Joint U, §, -
Thai Combat Development and Test Center under the title '"Test of Maval Ordnance Test
Station Portable Public Address System', This report is available from the Defense
Neewmentation Center under AD 427200, {See Figure 52.) :

In surmmary the test report concludes that the unit is compacet, pewerful, casy to
operate, and relinble. NOTS has now designed a second generation madel whick weighs
55 pounds and retains the other technical-performance characteristics of the model
tested, ARPA considers, however, that the iest of the [irst model demonstrated the

satisfaction of the original requirement,

This taek is complete,
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Tu.,lmi.,ul AJ Q‘l 3 - .e(h_:.,a Rt:se.xn.h and quprncnt

Background:

Typically, inthose peographic Incatious of the world where remote area conflicy
is likely to develop, thereis a very menger national redical capability, This lack of
capability expresses itself not only in a lack of trained professionnls and l'slcilities', hut
also in a dearth of individual knowledge of basic first aid and bygienics in the military
establishment. Complicating this situsticn is the g nera! miitory raguivement that
cambat cchelons have a long-range, seolf-sustaining eapability when involvesd in conflict,
To aid in 2 solution of this problem, this techaical area is attempting ta devise tech-
niques and iems of medical equipmont which can be effectively uscd by unskiilled mili-

"tary personnel, which arc light and durable, and which are specially tailored to meet
endemic militavy medical problems.

Paslk A -_h}divid.nal Aid Kits

Ohjective
To develop a more suitable individual aid kit for use by vountergucrrilla forces.

who frequently opcrate without medical support umls and who must theretore depend on
scif-adniinistered tre:\tmenl : :

Progress to Date

In Septembar, 1901, ten individual nid kits and four xugmentation packets were
shipped to CDTC-V for preliminary evaluation by selected ARVN troops, Thesc kits
were developmental items being Inyestigated for U, S. Special Forces use, In April,
1962, the Commanding Officer, 77th Inter-Tattalion, ARVN, reported Lhat Lroop testiug
showed the kits to be very useful but that some modification for ARVN use on isolated
missions and sep:.tr':lte operations would be required, The report requested expeditious
" attention to these problems and the establishment of a full-seale tost program,

In August, 1962, 130 individual nid kils were shipped to CDTC-V for use in this
full evaluation, These kits were the current inddel of the U, 8. 3pecial Forces Individ-
nal Medical Aid Kit whieh had already inrarporated sevoral of the modifications sug- T
gested as a result of the carlier tests, Fielid testing was conducted by both RVN and
U, 8, personnel over a period of several months, RVN perscnnel cemprised 73 per cent
o1 the individuals testing the kit with U, &, personnei tnaking up flie olher 27 per cent, .
RVN troops included mmembers of the 10th Special Battalion, 77th Special IPorces, and dhe
ARVN Surgeon General's office, U, .8, persannel iucluded the MAAG Snurgeon's Office
and the Surgeon, U, 5, Special Forces as well as U, S, Advisors assigned bo the ARVN
troop units, Resalts of tosting were obtained through questionnaires and personal field
interviews with the troops involved., The kit was rated valuable by 37, % per cent of the
testing per2omel, The balonce of 2,5 per cent failad to [l in that question, Over
80 per cent felt the kit was usnble in its present conliguration, Those recommending

. changes were remarkably consistent in their desires for change, These suygested
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modifications are detailed in a Rvport of Test pul)l‘shed in August, 1863, by the Combat -
Duvelopment and Test Center, Vietnam, under the title "Evaluation of Individual Madical
Aid Kit for Special Forces", This report is available froin Defense Documentation
under AD 424769, The report concludes that the kit has a vety high utility for Special
Forces), Fangers, nnd other special units who must opevite on extended patrol without
medical support, The report has been circulated to the U, S, military medical commun-
ity for um.ndcratlon of the sceveral modifications recommended for inclusion in future

lils,

Plan and Schedute to Complete

Pending reaction from the mpdical community no further actien is planned,

_’1:_:3_5_:_15_ I~ Leccgt Repellents

 Objective

To provide more effective loech repellents for agquatic and terrestrial species,

Propgress 1o Date -

Acting on Proeject AGILE's behulf, the Battelle Memorial Institute has carried out 2
state-of-the~art study on lecch repellents, The report includes sections on higtorical
- review, contemporary studies and research programs, a review of repellent Lesting
techniques, world geographic distribution of leeches, sensitivity of lecches to stirauli
and supggested gaps in repellent rescarch, This study is available from the Delense
Documentation Center under A 413979, :

Avrangements have been made to procure several different aerosol packagings in
quantities sufficient to enable evaluation by RYNAF and Royal Thai Army personnel to
determine the utility of the acrosol mevhod of application, the optirnuny size and con-
figuration of the cans, and the efficacy of the local lahgunge instructions printed on the
items, The first shipment was made to Vietnam and Thailang in October, 1962, The
balance of the aerosol cunfignrations should be ready for s!upment in early 1964, No

test data are presently av'nlable

Pjan _:L;!gl_Schcdule to Complete

“Beveral new research efforts are under consideration but have not yel been
accepted, Pending ficld reports on the acrosol configutation and decisions on new pro-
grams this task will contimre s medium priority,

Tasic € ~ Jungle Litter

Chiective

To develop or identify s suitable jungle litter for medical evacuation use,




WAy

—-G-G'N'F'I‘BENﬂA-L.—- v

Progress. to Date '

In accordance with the philosophy of examining available items before engaging in
R&D, information relating to existing Service, commercial, and developmental litters
with jungle petential was collected and forwarded to CDTC-V for discussion with MACV
and RVNAF medical personnel. Based on the results of the above discussions, three
iterns were shipped to Victnam for tasting in parallel with litters alrcady in country,

A test plan was drawn up and cdordinated with MAAG medical advisors and test items
were issued to RYNAF medical units for evaluation, Thege evajuations have been com-

pleted and a final test report is in preparation,

Plil:ll z\nd Schedulc to Complete

No further action will be taken prier to receipt of the field test r"port I the

report is favorable the task wiil be terminated,
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(B
AGILE SUBPROJECT Vil

TEGHNICAL PLANNING AND PROGRAMMING

SUBPEROJECT OBJL CT }.Vi:_I

This sulproject incorporates operalions research tasks dirccled toward the
identification of requirements for new or inproved counterinsurgency weapuns and
equipnient. Through data ~equisition and analysis and the application of interdisciplinary
scientific technigues to thy analysis of military ond related civit problems, this sub-
project poinds the way to new ideas and requirements, helps establish priorities, and
aids in integrating ARPAJAGILE's counterinsurgency RDT&E cifort.

SUBPROJECT BACKGROUND

The development and vatidation of RDTEE requirements in the counterinsurgency
arca requires a number of broad inputs. There is gencral agreement that remote’ area
conflict, as cncountered today, is composed ol a number of interdependent and inscpa<
rable activitics: co nane a few, intelligenée, psychological warfare, economic warfare,
military operations, and political activity. It is incumbent upon those agencics of local

Tgovernments involved in counterinsirgency to consider the efivcts of their actions in all
of these areas, and to effect appropriate coordination, In the case of Project AGILY,
RDT&E raquirements must be thoroughly resecarched to avoid duplication and to assure
that counterproductive gide effects do not aceur, Moreover, since AGILE itsclf is
organized into functivnal technicel areas, a similar requireinent exists to provide an
information aud evaluative interface within AGILE and tv consider new requirements
fram an over-all point of view, The mission of effecting this function for ARPAJAGILE
has been assigned to the Technical Planning and Programming Subproject.

Another prerequisite for the identification of RDT&E yequirements is the collec-
tion nnd analysis of sulficient valid data. Although. many data already exist {rom
current and past experiences in counterinsuvgency operations, data coliection and
analysis is-a continuing task., Offcnsive and defensive doctrine and tactics ave not {ixad;
an improvement or variation in one generally aficcts the other, olten with a significant
effect on weapon and equipment requirements, The ingvedients of swecess alsy vary
from éne tactical situation to another, and, thus, data rmust centinually be sought and

analyred to provide betler un(lq..rstandmg cz{ these variables .'md to identify valid require-
ments for RDT&E activily,

Ancillary but extremely important in this connection is the maintenance of a data
slorage facility, which can serve as the “collective memory" on counterinsurgency.
As data collection aclivities progregss, there will be an increasing need for a2 mechanism
to store like elements of information in a suitable retrievable torm for purposue of com-
parison, contrast, establishiment of project and subproject paciumeters, maintenance of

informational contx nuity, and the identification of data gaps. Such a system should be

susceptible to expanaton and should incorporate a quick- responge npalnllty.

Technical Planning and Programming is char;,w.i with these fam.ts ul' roquirement
development for Project AGILE,
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S_UBI"‘ROJ ECT VIL TECHNICAL AREAS, TASKS, AND SUB'TASKS

Listed below are those major technical.areas, and the tasks and sublasks in each
arca, with which this subproject is Lmuerm.d Succeeding pages contain the summaries
of ‘lu, objectives and status of cach,’

- Technical Area 1. an:ronmc.ntal Da1a Collection and Analysw

Takrk A, Physu al Fuvironment M modulogy (Project DUTY}

Task B3, Vegetation Study

I‘ethnu,dl Area 2 Militiury Data Collection and Analysis

e

Task A, Murbidil.;: and Casuaity Study

'f_ask B, $SEATO Madical Analysis

Task C. RVIL'AF :\Ite- t- Action Reporf Study

Task D, Boreder S_Etrvciiianéc and Gantrol

Task K. Ambush FPatterns and Gounterte,chhiques
Task F, Il*"ie}d Gommunication Systems Perfoimance

Task G.  Analysis of Large-Scale Viet Gong Operations

Tachnical frea 3. Sociqlogical Data Collection ewd Ayaiysis

Task A, Studics of Northeast Thajland

Task B, Analysis of Mobile Development Unit (MDU) Operations

Teehnical Area 4, ”iSlUI‘lC:ll Studies

Fask A, Algerian Stady

Task B, Historigal Snevey of Patterns and Techniques of Insurgcncf
Conflicts in Post- 1900 Latin America -

Technical Area 5, Special Studics

Task A, Adviser-Counteepart Cornmumcation

Task T3, Operalions Research Loectures
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Task C. Eifccts of the Strategic Hamlet Program in Vietnam

Technical Area 6, Data Storage and Retrieval

Task A. Remeole Area Conflict Information Ccn{cr

tr1
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 Techoical Arva 1 - Fnviropmental Data Colleclion and Analysis

Background

Virtually cvery aspect of remote arca conflict is influenced to a sigrificant degree
by the physical environment, sarticularly in the fields of geomorphology, climatology,
and plunt ccology. The orderly planning of R&D effort.in several hardware ficlds is
being hindered by the lack of cartain basic physical environmental data and the tack of
ovder in such data alrcady available. While the collection and processing of cortain
specialized environmental data for Southeast Asia (MERS, $KA CORE, S1A SURL, and
defoliation) are already undesr way, there ¢xists a wealth of more general physical '
enviroamental data whichare neither systematized, related, nov in'many cases readily
cetrievalle. It is with these gencral -prob_lems that this technical arca is concerned.

‘_‘_I:et‘sk A - Physical Environnent Methodology {Project.DUT-Y)
Ohjc;ti_\ﬁ'

The uhjective of this task is to develop a methodology which will permit integration
of the various {actors of the physical ebvironment into a total picture usable in spavific
R&D efforts and 1o develop i descriptive system which will permit adequate differeuntia-
tion, for example, between the various types of forest and jungle, their incidence, .
features, and location, : ’ )

Proh' ress to Date

The contractor has carried sut the follawing:

1) Clumate = A bibliographie search has been comipletsd; <xicnsive studivs on the

kol - .

state of the art and user needs have boen carfied on, :
{2! Terrain - In this arca intensive effogpt hus bevn placed on evaluation of current

taxonomic systems for terrain analysis with a view to developing an optimized system

for Projoct AGILE's needs.,

(3) Vegetation - An extensive literature seavch has been launched and is still
under way as a first step in defining exhaustively those clements of vegetation which are
germane to AGILE's problems and which will require quantification. A preliminary list
of those elements has Lecn developed.

{4} Military use of prrameters - A survey has been compleied of various organi-
zations and agencies to determine what envireemental factors are generally considered
to have relevance or significance to mititary R&D by competlent professionals. These
[aclors will be gynthesized with other aspects of Project DUTY,

To assist Project DUTY and the Army Research Office - Durham, an advisovy
commitice consisting o1 chvironmental expoerts from the Services, industry, and the
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academic community has been formed., The first mecting of tf\is advisory commiitee
was held in September, 1963, and proved to be a vaJuzble 2sset to the Project. The
original concept of Project DUTY had cnvisioned the actual collection of all avuilable
L'n\'ll(.,ll‘h‘len[d]. data as well as the design of a meéthodolepy to provide fur their storage
and rasipulation. Shertly after the inception of the project it bacaie dpparent that the
actual collection of total av ailable data would require far more eifort than was-available
in Froject DUTY.  The advicory committee conlimmed this belief and was instramental -
in sharpening the focus of the program. The project now has as its single purpose the
development of a physical environmertal methodology wiose application will be to the
needs of Project &GILE., While such a methodology will have much utility 2o other
R&D arganizations the mclus;on of total information is not poussible under the p:‘.sent

program,

Plan and Schedule tn Complete

Durmg, the next six months it is anticipated tha t weptative n*odels lor discrete por--
tions of the methodelogy will be formulated and sibjected to test and verification using
sample data. Depending on the success of these tests, litmited field verification may be

carricd aut.

’ '“a . . X -
No completion Hate can be stdted because of the theoretical nature of the progran,

Task I3 - Vegetation Study
Chjective
RIERAE
The objective of this task is to provide for systematic acquisition and analysis of
the tocation, distribution, and characteristics of the botanical speeies in Thailand and

South Vietnam. These data will provide essential input to the on-going ciiorts in
mobility, comimunications, surveillance, defoliation, and munifions rescarch programé.

Progress to Date

Contract negotiations with the Thal Department of Foresiry (DOT) have been
completed. DOF scientific tcams will perform technieal investigations and studies of
vogetation and associated environmental factors found in Thailand in accordance with
the gencral work outline published in the Pxo_}cct AGILE Quarterly Report {QR-10),

pp lo?, 163,

Thus far the teams have made two ficld trips to the Chieng Mai arca in the North,
the Loei area in the Northeast, the Kra Peninsula area in $urat Thani Province in
September, and the Korat area in central Thailand in October, Thirty<two sample plots
or forest profiles have been made by the team to date. Sample plats made by other
Botanists and foresters in Thailand and by visiting scientists from other countries will .
also Lir included in the over-all data collection effort,. Two g;bi.l coaineers arc accum-
panying the vegetation téams and collecting soil samples to provide trafficability data
useful to the MERS program. Canepy measuvemants and {orward-visibility
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measurcmenis are being accomplished at the same time in the same forest areas,
The existence of types of vegetation such as thorny rattan, lawyer vines, or other
plonts which cause excruciating pain, skin irfitation, or other hazards to tfoops is
also belng recorded, ' '

Ptan and Schedule to Complete

Open-~cnd projoct,
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Tcchnical Arca 2 = Military Data Collection and Analysis

Background
The purpose of this technical area is to define the nature of the conflict in as
precisc ierms as passible and to rclate this definition t¢ RDTEE rogquitements and
quantitativd parametric data for hardware., The emphasis is on system stedies and
inchudes data collection and analysis on border contrecl; logistic systans; night opera-
tions; boat, lake, and river warfare; casualty statistics; ambush patterns; [ood control;
and internal security systems,

Task A - Morbidity and Casualty Study

Objective

The objective is to detevminge the specific weapons and technigues of the ¢cneiny
which are causing RYNAF casualties and the relative rate of ocourrence of each type
of wound. This analysis is Intended to give better dc[mluens of RBT&E requirements
for improved weapons and armor,

Progréss to Date,

The primary source of information is the KVNAF hospital admission records.
All of the 1962 pdmigsion records from all military hospitals are being examined,
Pertinentdataare being extracted and transferred to IBM cards so that machine tech-
niques may be applied in the statistical phase of the analysis, A stidy on this machine
process sing is being prepared, and a study "Spike Wounds in the Vietnamese Guerrilla
War” (RAGSEA-FS-2, 3 Sept 1963, Confidential} will be distributed shortly. Major
findings woere that spikes account fnr about 4, 5 per cent of al} battle cosuaities admitted
to hospitals and that different devices are found in different parts of the country, leg
woundg are more often incurred ib the uplands, whezess wounds of the butteck and
thigh arc more commeon in the Delta. Finally, spike wounds tended to be less seveie
than othir battle wounds. :

Plan and Schedule to Complete

The schedule for this task is dependent upon the prompt reporting of RVN
personnel {from the Surgeon General's office to ¢id in translation and transcription of
the data. If this l..O"Idl.tiOn is met, itis expectcd that the analyais will be completed by

15 March 5964,

Task B - SEATO Medical Apalysis

Objective

The objective of this task is to assess the significance of madical factora in
Southeast Asian military exercises performed under SEATQ,
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Progress to Date

Considerable data from tne U, 5., Thai, and U K. clvernents participating in
Excrcise Dhanarajata have heen gathered and a preliminacry memotrandem has been
prepared,  Work on the tinal memorandum, however, has had to be suspended because
of higher priority tasks, In carly 1963-a similar study was done on JTY 116 {Statistical
Analysis of Mcdical Records of Joint Task Force 116 in Thailand in Spring and Summer
of 1962; RAC-5P-2 {SEA), April, 1963 OUO). Major findings wore that heat disorders
were lower than anticipated primarily bicause the trdeps were proconditioned and
physically fit :.mq because waork rates were lower than would be expericnced in combalt.
The report recommended that problems of suclimatization would reguire continuing
analysis. The nced for very close attention to preventive-medicine tochmquf‘s was
algo pointed up. :

Plan and Schcdule to Complete:

1t is hoped that a {inal memorandum cin be completed by the second quarter of
1964, '

Task C - RVNAF After- Action Report Study

Objective

The ohjective of this 1ask ig Lo abtain on A systematic basis nore complete and
definitive RVNAF reporting of actions between elements of the RVNAF and the
Viet Cong. The speceific intont ig to collect datn of the type that will pe rmit sy stematic
analys:s to detecrmine RDTAE requirements,

Progress to Date
— TRE T ST

Questionnitifes have heen designed, ;ra.u;hled, and -ntroduc«rl into scveral civil
-guard units, A very small amount of return has been roalized to date, - When sufficient
dala have been collected to permit an evalualion of the questignnaires, an analysis of
this system will be undertaken, ’

Plan and Schedale to Complete

The system analysis may be possible by oarly 1964, Further plans and schedules
will be formed from that analysis. :

Task D - ]5_:?'1'(](: v :'-iur'vr,‘_i_llzmﬁ: and Control
Objcctivle

The objective of this task is to ascewtain the feadibility of detecting and tw\.ntna.l,
dimintghing illicit traffic in men and miateriats inte and out of buulll Vietnam.,
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Progress io Date

A report has been commpléted and is being edited pnor to publication and distribu-
tion, ‘Fhe tnost salient conclusion of this’ ‘-tudy is that the resources of Vietnam,
tugether with the likely assistance to be provided by the U, S, aard other foreign govern-
ments, ave insuffigient at the present tine to. effect high degree of conventional border

control. The study suggests that the most practicable and expeditious manner for '
achieviuy control of the border areas is through the rapid implementation of the Strategic
Hamlet Pro;,ram. chelthelkss, the study bélieves that, meanwhile, methods of
making berder croseings less secare and jess attractive wonl have unllty.

Plap and Schudule to Complete

It is expected thait the aforementioned study will e distributed in the first quarter
of CY-1964.

li"k G - Ambush Patterns and Countectechnigues

;!o(uve

.The objuctive of this Lask is to analyze the ambush in aill its forms, identify
. typical ambush patierns, and develop paramietric data from which RDT&I reguirements
for counterweapons, devices, and equipment can be developed. :

' Progress to Date

Fivst cmphasis was placed on river and canal arabushes and vehicular convoy
ambushes, Two reports have so far been publiched: *'"Counter-Ambush Techniques to
Protect Military Vehicular Traffic on Major Highways in Scuth Victham" RAC-5P-3
{SEA), May'19¢3, Coufidential, and "River and Canal Ambush Probiems, Republic of
Vietnam, 1962" RAC-SP-4 (SEA}, April, 1963, Secret, Some conc¢lusions of the for-
mer were: that protection and {irepower are currently inadequate against large-scale
ambushes, that cscort procedures for escorting armoved vehicles require considerable
imiprovement, that air escort has a uscful psychological effect, and that new types of
barrage weapons systems should be investigated., The rivers and canals study pointed
up the fact that during 1562 river and canal ambushes have had little destructive effect
on the RYN armed forces. The study notes, however, that threat of such ambushes
impedes traffic on these routes and that in the event of major pacification aperations in
the Delia, a problam of lavge proportions would exist, Specific R&D tasks to alleviate
the potentinl problein in this form of ambush are given, :

Plan and Scliedule to Completa

Jt Is exproted that the ‘railway ambagh study will be published in.February, 1964,
No firm schedule hax Leen established for the foot- patrol ambush analysts,
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Task-¥ - Field Com

Ohjective -
p— s e e

The chjettive of this task is to analyze t]iel operational usage and perférmance of
base and tacgtical communication systems in use in Sonth Victnam to provide part of the
buagig for the identiflication of ADT&E requircments in the cooununication cquipment

arca,

Progress to Date

Data have beengathered on such factors as traffie distribution by precoderice aud
~time, message volume, delay time, raffic volume by station and net and siation down-
time, for each type of unit and associated communication equipmenl. Fiur scparate

reporls are intendad,  Initial draits are ssill aadergoing extensive revisws, ’

Flian and Schedule to Complete

Indeterminate.

Task G - Analysis of Large-Scale Viet Cong Operations

Objective

The objective of this task is to obiain some insight inta Viet Cong altack patterns
and tactics as thuy qorrc]atc with tinmie of day and with the lunar cycle.

Progress to Date

Analysie of large-scale Viet Cong operations between mid-September 1462 and
mid-April 1963 has been completed, and an RDFU report has heen published. The .
significant {inding of thie report was to demonstrate the high prabability of Viet Cong
aitacks at night and in the middle of ihe lunar month, -when the moon is new,

Plan and Sc.}mclu'l-e to Comjpete

Campleted,
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Techoical Area 3 - Sociological Data Collection and Analysis

Back gro rl_p_d_

This technical area is concerned with the provision of socivlogical information
related to requirements and specifications for equipment in remote sreas, It includes
analyses in such gubject areas as religious systems, vatue syslcms, grouwp dynamics,
civil-military rclationships, and elements of predictive behavior.

Task A - Studies of Il\fortheag_t_'l‘.'lailalnﬂ

F -

Obhjective : .
Tha uhjective of thia task is to determing the most likely sources of social conflict
in Northeast Thailand, .concenirvating on those lucal problems 2ad aititudes which couwld

Le exploited by the Communists,

Progress to Date

A RANDY siady, "Certain Effects of Culture and Sociai Organization on Internal
Security in Thaila:d™ is ready for distribution, The study discusses village views of
its problems, government authority at the local level, contrasting views of Jocal
authorities, and leadership patlerns. -

Plan and S¢hedule to Complete

As noted in "Progress to Date".

Task B - Analysis of Mohile Developmurit Unit {MIN} Oporations

A b - s

Ohjuctive

The MDU's in Thailand are basically civic-action teams, put into the field by the
National Seeurity Organization,” which seck to combine and apply the tuleats of all
civilian and military departments under a single commander. Primary missions are to
persuade villagers to have [aith and conflidence in the RTG, (o study locu) condilions
as a hasiy for development planning, and te collect useful information, An analyst
was assigned to spend saven weeks in Northeast Thailand with one 6f the MDU's and
evaluate its performance.

Progress to Date

A repart, titled "Observations on Nationa) Sceority Drganization Mobile Develn
opmant Uuit - 2 Operations'” has beén pubiished.  The findings® geunerally were that the
MBU sovecopt shows greal promise. Suceess depends primarily upon leadership and
team attitude toward villagers., The need for follow-up visits and attention Lo primary
village needs - such as potable water, medicine, and hygiene - and cducational male~
rials was stressed, . . .
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Considerable interest in the reporl has been evinced by scveral departments and
agencies of the U, 8, Guvernnent, as well as by the That Government, [t is probably
thae miost definitive stady of MDU Operations to date.

£

Plan and Svhedale 10 Complete .

Conrpleled.
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Techaical Arca 4 - Historical Studies -

I.%ac!cgr;ounfl_

This technical area attempts to de velop R&D chun ement inputs from case
studies and .malyscs of previous remote arca conflicets, Especially emplasized ure
trend snalyses, comparative studies in insurgency pattl.rns; unique techhigues which
have ha.l success in countering insurgency, arnd evaluation of the performance of

hardware in these conflicts,

Task A - Algerian Study

Q_b jective

The objective of this task is {o .malyzt, ‘the Fremch Lamp;ugn in Algena at the
level of company-size units, C . .

Progtess to Date
e s

A draft study titled "Pacification in Algeria, 1956-1958" has been. completed;
publication and disteibution ave expected shortly, The study is in three primary sec-
tions, including an appreciation of the situation’in the Summer of 1956, the strupgle
for control of the population, and conclusions. Particuiar -attention has been givon to
the methodology empluyed for bridging the civilian militavy interface and the cross
culturat interface, as well as o methods of population control and arva denial.

Plan and Schedule to Complete

The task wilt be cotapleted with the distribution of the report in the near future,

Task B - Historical Survey of Paticrns and Techniques of Insurgency
Conflicis in Post- 1900 Latin Amevrica

Ohjective -
e T

The objective of this task is o identily patturns of gignificant national and lower-
scale insurgency aclivity, strategy, and tactics in Latin America since 1900 in order
to determine whether and to what extent such insurgency:

{1} Conformad te comnmunisl doctrines of "protracted war' as defined
by Mao Tse Tung, Vo Nguyen Giap, and Che Guevara

Il

(2) Gave evidence of comrnonality in.a t.!istnu.twcly Liatin Amenc:m
style. of insurgency : :

(3) Followed no discernilde pattern.,




Progress to Date

The index of all insurgency iacidents in Lalin America for

reported in The New York Times has been completed,  Exiraction of detailed dawa on

the recont past as

Vii

insurgency incidents as ¢ontiained in The New York Times has heen completed for nine

countrics, Supplementary data on 1960-63 insurgency have been extracted from
Braczilian; Colombian, Peruvian, and Venezuelan newspapers and periodieals,

Plan and Schedule to Complote

A final technical report is due at the end of January, 1964,
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Stechngques to host-country personnet,

Vil

"I'tl.'f-lmicatl Arca 3 - Special Studies

B ;u:]q; round

. This technicul area inclurdes datd collection and analysis on subjects kot inunad--
fautely relatable to any of the téchnical arcas described previously and on subjects
which encompass two or mote clements of those techunical arvas,

Fask A - Advis« p-"Counterpart Communication”

Ohbjeclive -
- ——t—— . . .

The objective of this task is to suzvay the problem in human comrunication
botwieen U, S, acdvisors and their Vielnamese counterparts and to determine which of
these problems are susceptible to improvement through rescarch and develapment,

]"ru gress to Datc

S e e s

Efi’orlfs wnde e way in CONUS on this problem have been preliminarily surveyed.
A rescarchur has been sent to Vietnam (o survey measures and technigues eurrently
being used there. In the course ol conducunb this research, onky U. 5. personnél in
Vietnamn will be contacted, . . '

Plan and Scheduie to Complete

1t is expected that the Vietnam phase of this task will be completed in April and
that a final report will be c.omplctnd in the Summcr of 1964.

Tnsk D = Operations Regearcch Lectures

Objective

The objective of 1his task.is 1o previde basic training in operations research
thereby increasing local analytic capability in

the R&D process.

Progress to Date

A sin-lecture course has been preparved introducing the R&D process and
emphasizing scientific methods of analysiss  The lectures ghve an appreciation of the
Lhenefits and limitidions of modern techniques of operations rescarch, war gaming,
systems analysis, ete,s The [ectures were given to a predominantly Thai addience in
Bangkolk on September 3 to 10, 1963, and wers extreinely well received.

Plan and Schedule to (..n"nplcte

The pessibility of expanding these {ectures and giving them to audiences in other
countries js being cxplored,
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Task C - Effccts of the Strategic (Eonlet Program in Vielnam

Qbjective Y
d—-—-——-—-_.—-
The objective of this task is to evaluate the cconomic, niilitary, and general
offects of the Strategic [Lanlet Prograimn in Vietnam and its role in the long-term

security of the c¢ountry,

Progress to Date

This analysis has been divided inta four gencral areas — military eilects,
economig effects, political and social effects, and problems acd difficultics in
implenientation., To date work has been generally completed on the miiilary-cffects
seution, strossing the long-range role of the Progi'nm in the contlict,

- Plan and Schedule to Con a_pl:.at-::

. The sections on cconomic and pelitico-social effects are due in the lirst quarter
af CY-64, The sectiofi on implamcnlalion i3 duc in the second guarter, and the final
report is dug June, 1964,
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Technical Area 6 - Data Storage and Retrieval

Jrackground

The current ARPA programn in Remote Arca Conflict requires the analysis of a
number of discrete and interrelated proablems involving, in vavying degrees, a vast
‘number of technical, scientific, and socislogical disciplines, Experience and informa-
tich on this type of subject are extremely diverse in substance and geographic location.
In prder to moniter an effort of this scope and complexity, a system of coilection,
screening, abstracting, cross-indexing, and continuous analysis is needed to keop
researchers aware of the stata of the art and to vnable them o better identify RDT&E
requirements,  The system should substantially reduce the inherent risks and 2sso-
ciated cxpenses of heedlesy repetition of rescarch projects as woll as enhance the
capability of AGILE to respond o new requirements, -

Task A - Remote Areca .(:l}p_[!_ict Lnformation Center (RACIC)

Objective :

et A LA

The ubjective of this task is to establish an information systém cncompassing a
broad area of military and sociological infotmation from which state-of-the-art
surveys, interdisciplinary analyses and atudivs, and specific technieal information
requirements can be derived.

Progress to Date
b e e e b

Essentially all of the information procured from AGILE's backlog has been
completely procasscd.inte RACIC-Columbus,  The oxtract cards are now being
integrated into the RACIC-Washington {ilgs, Allcntion is being given to the acquisition
of pertinent material from wan- AGILE seurces, State-of-the-art studies on Feech
repellents and analogs for human perforinance al high altiludes have been comipteted.

Plan and Schedule to Complete

Thig will he o continuing task which will he continwously emploeyed in the AGILE
programs, ' .
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~ AGILE SUBPROJECT YIII

Tasks formerly.corried under Subproject VI hove been included
under Subpraject | — Weopons, tndividual Equipnent, und Rations.
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APPENDIXES



APPENDIX A

TERMINATED TASKS

ccmpLE't'E.D '

{1} Surmmary Report on Assisted Takc-O{f From Unprep.trcd Fields
{2} Micro-Missiles Study
{3} lLocation Studies
{1} Village Proteciion Sysmh!s
(5} T-28 Nomad Aircraft R
. {6} Junk Blue Book, South Vietnam . ’ :
{7} Mudical Data on JTF-116 ' o
{8} Symposiuny pn uerrilla Warfare
{7 Ancmaometers
(10} Counter-Ambush Techniques te Protect Military Vehmular Trafftc on
Major Highways in South Vietnam
{i1) Doppler Personnel &urvmilanrc Radar
{12) Yo-Yo
(13} Parabelic Microphone :
{14) Comparative Analysis of Smal Unit Weapons and Fifepower
{i5) Boat Sled -~ Pram Sled ' :
{1t Eng,rm' Gencrater
(17} Hand-Crank Phunograph
{18) Nail-Firld Clearing Device
(19} Military Pogs
{20} Special sholguns
{21) Quad Machine Guns
(22 Delayed Proximity Fuzes
{23) Micvorocket Pistel and Pro;m ulc
{24} Surip Dullets
{25) Village and Quipost Security
{26} Wceapon Systeme Sludies and Research
(27} PPower-Scurces Study '
{28) Thermoalectric Generators
{29) Yydroclectric Gencrators
{30) Materials Regearch
{31} Tactical Maps
{32} High-Power Voice- Amphfu:r System
(33} Mau-Portable, Self-Contained PA System
{34) Analysis of Large-Scale Viet Cong Operations
{35) Analysis of Mobile Development Unit {MDU) Operations



(n
(2)
(3
(1)
3

(1
)
{3
{4}
(5}
{t)
(7}
{8)
{9
{(10)
ERY)

TRANSFERRED

M79 Grenade Launcher = ACTIV

Helicopter Armament - Army

Maxinuun Aceial Surveiliance ~ ACTIV

Analyses of Laotian Operation -~ OCRD )
M-113 Avmored Personnel Carrier Evaluation - ACTIV

CANCELLEND

Wire Gun Camnister .

Ulra-Paortable Recorder fReproducer

High-Speed Press :

Tape Recorder, Ficld Use

High-Speed Leallet Rolling Machine .

Lightweight Lealflet Rolling Machine

Portable Minweograph Machine .

Tmproved Ammunition Capacity for the T-28 .50 Cajiber MG Pod.
Lessons From the Anti-Huk Campaign . ¥
Assisted Take-Off

Antiparsonne! Bombs



(1
{2)
(3)
(4)
{5)
(©

7

(8) .

)
(10)

an

"APPENDIX B

COMPLETED REPORTS AND,_STUDIES
A High Gain VIIF Antenna for the AN PRC 10 Radm Sét at Rhase Installations®,
CDTC-V, no date, Unclassified, .

"Special Report ~ Patrol Antenna fo'- tl;e AN}’!’KC 10 Radio Set", CDTC-V,
date, Unclassified,

YSummiary Repdrt_un Assisted Take-Off From Unprerared Fields™, Institute for
Defense Analysis, March 1962, Unclassified, IDA Tech. Rept, 62-1,

"Limited Warfare Communications. Stady" (J}, Institute for Defense Analysis,
April 1962, Secret, IDA Tech, Note (2-20,

"Report on Micromissiles, Subtask of IDA/RESD Prolect AGILE" (U}, Institute for

.Defense Analysis, April 1962, Scaret, IDA Report 62-6,

"Report of Test ~ General Electric Power Pacer Two-Way FM Radio 27-50 MCS/15
Watt LB1-2332 12 VOI. Mohile Combination" OSD/ARPA R&D Field Team, V,
April 1962, Kin-Confidential, '

"Villuge Protection Systeins Study” {U), Institute for Defense Aﬁalysis, Junc- 1962,
Serzet, IDA Tech, Rept, 62-12,

"Study of Flame Installation in LCM Type Boats", U, S, Army Chemjcal Regearch
and Vevelopment Laboratory, June 1762, Unclassified,

"Report of Task No, 13A, Tost of Armalite Riflc, AR-I5" fU},IOSD‘fARPA R&B
Ficidt Unit, V, 31 July 1962, Cunfidential, AD 343778,

"T}w Yictnamese 'Strategic Hamh:els" A Preliminary R"port" (U}, RAND Corp.,
July 1962, Seccret, RM-3208,

"The Junk Blue Rack", ARPA R&D Field Unit, CDTC-V, 6 August 1962, Kin-

© Cenfidential,

12)

(13)

.”Roport of Task No, 4, FEvzluation of Performange of YAC-1 Caribon Aircraft With
Reverse Pitch Propellers Installed' {U), ARPA R&P Field Unit, 27 August 19462,
Sceret.

“$lability and Effectiveness of Weapons and Equipment Used in US«Supported Opera=-
tions With the Royal Laos Army" {U), Research Analysis Corp,, Scptember 1962,

Secoeret, RAC. SI‘-I {(SEA). -



(18

{16)

{17}

{i8)

{i9)

{(20)

(21)

(22),

@3

(z4)

(27
{(28)
(29)

{30)

A Man for Pvrlml.“ r Defense of o V;Ilag ' W), Diamond Ordn:m(‘c- Fuae Lalaora--
tories, 9 Novamber 1962, Confidential, TR-1092,

I'he XM914 F‘uzc" {U}, I)hunoml Ordn'mce Fuze Lnboratormﬁ, 15 Novernber 1962,

Caonfidential, TR 1096,

AR i
"Design Chavacteristics for o Family of Micromissiles” (), RAND Coxp.,
November 1962, Sceret, RM-3240,

*Research and Development Effort in Support of the Vietnamese Rural Sceurity
Pragram’ (U), Raral Sccurity Suudy Team, Vietnam, 19 December 1062,
Confitlf.'ntidl. .

”Gumnli 2 Activity D(.lccllon ‘vtudy" -Defense Research Corp, , Jamuary 1963,
Secret, DRGC 63 1236,

"Statistical Analysis of Medical Records of Joint Task Force 116 Troups in
Thuiland ia Spring and Suinraer of 1962", Rescavch Analysis Corp., Janunry 1963,
Cfficial Use Only, RAC SP-2 {SEA),

"Connferinsurgency: A Symposium®, RAND Corp,, January 1963, Official Use
Quly, R-412 ARDPPA, ' :

"Test of the Dwyer Wind Meter", February 1963, Kin-Confidcnlial.

Hlivaluntion of Aivstrip at Binh Hung, South Vietnam' {U}, UJ, S, Army Enginece
Waterways Fuperiment Slation, Corps of Engincers, Febroary 1963, For Govt,
Agencies Use Only, WES 4-549,

"Report of Test, USOM- ARDA IIumILt Alarm System' ARPA R & b Fu]d Unit, V,
Fuebruary [963, Kin-Confidential, )

"lest of Sequencing Switeh for the LAU-3/A Racket Lawacher - A Report of
Approved Task Number 70", CDYEC .V, 25 April 1963 Kin-Confidential, AD 345389,

"River and Canal Ambush I‘-'rob!cms, Republic af Vietnam, 1962" (U}, Resvarch
Anatysis Corp,, March 1963, Secret, RAC SP-4 (STA),

Test of the Gama Goat in Thaitand", CDTC-T [ MRDC], March 1963,
Uneclasrilivd, AD 407589,

tFirepowcer Requirements for Remote Arca Combat” (U}, Applied Science Corg.,
Marel 1903, Sccret,

nEvatluation ol the Willys Audic-Visual Mobile Unit for Potential Indig nous Use by
Thai Forceg", CRTC-T [MRDC], April 1963, Unclagsificd, AD 412044,

“Pest of the Swimmer Support Roat Armor Kit", OSDJARPA Field Unit, V,

1 April 1963, Kin-Confidential,

"Operational Test of the M 10-8 Flame Unit'", CDTC-V, 25 April 1963,
Kin-Confidantial, AD 346394,




{31)

(32

{33}

{34

(37)
(3Bi
(39)
{40}
{41}
(42)
(43)

(41)

B
£

“Report of Tent of Feasibility Madel, Portable Mine Detector”, OSD/ARPA R & D
Ficld Unit and JOEG-V 27 May 1963, Kin-Confidential,

"Coumc rambush Techniques to Protect Mlhtnry Vehicular Tl‘afll.(‘ or Major High-
ways in-South Vietnam'* {U), Research Analysis Corp R May 1963, Confidential,

RAC 5PP-3 (SEA),

"Test of N: 1\,.11 Ordnance Test Station Porl.abl\. Public Addrvbs System",
CHTC-T MRDC], uy 1963, Unclassifigd, AD 427200, '

"Environnental Factors Affcoting Ground Mob:hty in Thailand Preliminary Survey', -
U, 8. Avmy Ergincer — Waterways Experiment Station {for CRDTC-T [ MRDC])
May 1963, Unclassiried, WES Tech., Rept, 5-625,

Appomlxx A: "Results of Survey of Existing Data ‘and L!.tc‘r:!!ul et

"Appendix B "Soil Classification” '

Appendix C: “Soil Traffic ab.l:_q. _Preliminary Sarvey"

Appendix I "Vegetation Preliminary Survey"

Appendik E: "Surface Geometry"

Appendix F: "Hydrologic Geometry"

Appendix G "Weather and Climate" )

Appradix Hy "Evaluation of Road Observation Preliminary Survey!

HTesis of 4he Rand Compression Amplifier”, CDTGC-T [MRDCI, May 1963,
Unclassified,

"Tesis of Sampan laspection Device™, CDTC-T {MRDC], May 1963,
Unclassified, '

"An Analysis of Large Scale VC Opurations”, {UI}), CDTG-V Special Report,
May 1963, Secret, AD 33776, -

"Evalyation of Two Purtuble Flame Throwers; A Report of CDTC~V Task 70",
CHTC-Y,30 June 1963, Kin-Cenfidential, A1> 343992,

*An Analytic Study of Shotgun Effectiveness™ (U), U, 5, Naval Ordnance Testing
Statien, June 1963, Scarct, NOTS TP 3280, NAVWEDPS 8378,

Gtatistinal Notes Republic of Vietnam ~ 1962" (U), Rescarch Analysis Corp, ,
June 1963, Socret, RAC-TP-95 (SEA}.

"Ohservations on Natianal Sccovity Organization Mobile Dc-vclc-pmont Unit-2
O[)tl;lllﬂl‘.‘i" CHTC-T [MPD(‘} June 1963, Confidential, AD 341294,

"Rescarch Memorandum 4 —~ Séale~-Model Measurements on a Sloping-Wire
Anteana {U}, Stanford Research Instinute, June 1963, Uanclassificd,

"Final Techniena) Report — Squad Transceiver {Bngincering Model} Ryan Madel 5240
(U}, Ryan Acronautical Co., 3 July 1963, Confidential, Ryan Rept, No, 529671,

"Operationa] Test R, F. Compunications Asseriates, Inc., Single Sideband
Transveivers SB-6F and 80-6M", CYITC.Y, 10 July 1963, Unclassified,
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{17}
{18)

{47

(50
{51
{52)
(53}
(54}
{55}

{56)
(57}
{58)

(5%}

5 "S{atc-of-ihe-Arl Study on Leech Rc'peﬂ.cnts'l', Battelle Memorial Institute,

10 July 1963, Unclassified, AD 413979;

S 57 lluatmn of Tactical Maps. = A #inal Report of (,13'1'(, v T'lsl\ No 35",

_LDTC ¥, 15 July 1963, Unclassilfied,

MEcaluation of the Paraffin Test for Use by Counterinsu rgency Forces',

COTC-T [ MRDCY, July 1‘)!'}3? Unclassified, AD 417922,

"Evaluation of Twa Breakwire Intrusion Detection Devices®, CODTC-T [MRDC],

“July 1963, Uncle!.-ssifior], AD 41792|.

F

"Final Repert of Advanced Research Projects Agency ‘mhotmm Development

DProgram, PartII, Phase I* Village Defense ' Shotgun /A mmanition Systern'! (U}

U, 5, Army Woapmm Command, July 1943, Cunfidential,

“Ivaluation of Tunnel Deteciion Probe?, GO TC-T {MRD(”] July 1963,

_Unc]assxfmd

“Yiswal Scareh From the Alr for Individual! Men: An Exp-loralm")lf Ficld Test in
Suut‘.wlast .‘\Sia",'CI_)'J.'C-T'[MRDC] , July 1963, Unclassified,

MResearch Memorandam No, 3 - Field Tests.on Man-Pack Radivs in a Tropical

Eavironment", Stanford Rescarch Tnstitute, July 1963, Unclassified,

MEvaluation of the Cliafi Rocket for Outpast Communications", CNTC-V,

21 ALgual 17263, UﬂclasuFu,d A 424669,

"Op(.r-;txondl Test and Rvaluation of [ndindua! Ml—(ju-:r} Alil Kit for Special Forces™,
CDTC-V, 2T August 19563, Unclassified, AD 424769,

"Coun!'orinsurgcncfr Organizational Structure in Thailand', Research Analysis
Corp,, 30 Auguest 1963, Sccret, RACSEA-FS8-1,

"Test and Evaluation of Caliber , 50/, 30 Salve Syucezchore Systom (Ammunition
and Machine Gun Barrel A-dapter)! (), U, S, Army Limited War Laboratory,
August 1963, Confideatial, Technical Report 63-1,

"Eactical Test of a Broenkwire Intrusion Detector: Addandum to an Frvaldalion of
Two Breakwire Intrusion Detection Pevices®, CRTC-T [ MEDCY, August 1963,
Unclassified, AD 417688,

"Research Memorandum % — Oricntation of Lincarly Polarized IIF Antennas for
Short-Path Communication Via the lonaspherfe Near the Geemagnetic Fqguator®,

Stanford Rescarch Tnstitute, August 1963, Unclassilicd, AD 418497,

"Spike Wounds in the Vietnamese Guerrilta War' (U}, Hiescarch f&nalyais Corp. .

3 September 1963, Confidential, RACSEA-FS-2,



(60)
{61)

{62)

((r3} '

{64)

{65)

{66}

(67).

(68)

"Ceriain Effects of Culture and Si;-cial Organization on Internal Secarity in
Thailand" {U), RAND Corp., September 1963, Confidential, RM-3786-ARPA,

"Regearch Guidance for Development of Flame Weapons' (U}, Institute for Defense
Analysis, September 1763, Confidential, Study §-122,

L,cthal Area Cemparison of Pearlitic Maltealle Iren and $tandard Steel 60 mm

M4A9AZ Mortar Sheli" (U}, U. S. Army Picatiuny Arsenal, Séplember 1963,
Cenfidential, TM1274,

"Final Repart of Advanced Rescarch Projects Agency, Sholgun Development
Program" (U}, U. S, Army Wc-lpons Conmimand, November 1963, Cnnfidcntia.l

"A Method for Estimating Road Capacity and Truck Requllt,f"l:.nf.ﬁ", RAND Corp. s
November 1963, Unclassified, RM B-331 ARPA.

"Description and Instructions for Use of the High Explosive Bomb EX115 Mod O |
Helicoptor Frap Weapon' (U}, U, S, Maval Ordnance Test Station, November F963,
Confidential, Tech, Publication 3416,

"TRLLOM Technical Report 63- 64, Flemblc -Wing Precision Drop Ghder, Final
Raport"”, Ryan Aeronautical Co,, Deccmbu 1963, Unclassified,

"A Parametric Evaluation of Hand-Iicld Maicrcr]ct Weapons' (U), V.S, Naval
Weapans Laboratory, December 1963, Secret Tech, Memorandum No, K-35/62,

" The Efnployment of Helicopters in De[olilltion Operations in the Republic of
Vietnam®, CDTC-V Special Report, Kin-Confidential, no date, AD 346489,
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